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VOLUME XVII.

Willi this issue we commence a new \iilurn<'. In

last week's issue appeared a complete index <>( the first

twenty-six issues of this year. It will be found to cover
the engineering problems that have to Ixi faced in Canada
and when bound with \'olume X\'I. will be a great aid

in reference work.

The size of the journal has Ixicn so increased that

semi-annual volumes are necessary. The support the

journal is receiving from subscrilx:rs and advertisers is

sa generous that wc can promise more interesting

articles, fuller market reports, and a more complete news
service than formerly.

FREIGHT TRAIN LOADS.

The record for hauling large freight trains was
made by a Pennsylvania railroad last month, when it

drew 4,451 tons of coal 124 miles in 7 hours and 15

minutes. The train consisted of an engine and tender,

weighing 241,000 pounds; 85 steel gondola cars and a

caboose, the total weight Ijcing 6,151 tons, and the

length of train was 3,000 feet, or almost three-fifths of

a mile.

Previous to this the company had made other tests

over the same line. The results were as follows :

—

Total weight Time.

Xo. No. of cars, of train, tons. Hrs. Min.

1 75 steel 5,307 10 21

2 75 " 5.348 8 2

3 75 " 5.348 10 12

4 85 mixed 4,852 12 30

5 86 " 4,922 9 42
b 87 " 4.623 ro 21

These runs were made over a section on which

grades were reduced to 0.2 per cent, compensated for

curvature.

The figures give some idea of the volume of freight

a niodern railway can handle, and bring the railway and

canal in closer competition.

A NEW ROAD COVERING.

From Minnesota comes information of a new method
of road-making. In certain sections of the State the

highway soil was very sandy, and to make passable

roads the highway engineer employed clover and saw-
dust.

Along the roadside and on the shoulders of the road

clover and rye were sown. This grew and prevented the

blowing of the sand. Then at intervals the clover and
rye were cut and thrown on the travelled part of the road

allowance. Sometimes sawdust was added, and as the

material rotted and worked up with the sand the high-

way became firmer, and it could be graded like a loain

road.

On another strip four inches of sawdust was spread,

and this, too, made a good road.



THE CANADIAN ENGINEER July 2, 1909.

THE CANADIAN SOCIPTY OF CIVIL
ENGINEERS.

The Canadian Society of Civil Engineers held their

annual excursion on June 24th to Detroit. The journey
was interesting. The works examined at Walkerville,

Windsor and Detroit were very instructive.

It is a wonder more engineers do not avail them-
selves of the opportunity such trips afford of becoming
acquainted with their fellow-engineers.

RAILWAY ACCIDENTS.

In this issue will be found a list of accidents that

occurred on the steam and electric railways of Canada
during June, 1909.

It is just possible that the list is not complete, but
as we enlarge upon the work our list will become more
accurate.

Our purpose in preparing this list is to have at hand
the information that will enable us to classify accidents

according to cause with the hope that with publicity will

come education, and thus a lessening of accidents.

EDITORIAl NOTES.

"Principles Governing the Compression of Air and
Some Notes on its Uses" is the title of a paper to Ije

read before the Engineers' Club of Toronto on Monday
evening, July 5th, at 8.15, by Mr. William Reavell,
M. Inst. M.E., M. Inst. C.E., etc., of Ipswich, England.
Mr. Reavell is recognized as an authority on air com-
pressors, and his address will be of interest to all.

The Dominion Steel Company's statement, issued
June i6th, was very favorable, even though the year's
earnings (which show a net surplus of $1,571,412) are
less than last year's. The operations of the twelve-
month, after paying all expenses except interest, and
after providing for sinking fund, depreciation and re-

newal of plant, show a profit of $2,225,834. Profit and
loss was credited in March last with $2,209,210, trans-
ferred from contingent account in connection with the
claim against the Coal Company, and the Steel Company
directors have appropriated $1,800,000 of this in reduc-
tion of property and construction account. The reports
of the English engineers, Messrs. Harbord and Hall, on
the company's supply of coal, ore and other materials
at Bell Island, Wabana, Marble Mountain and Sydney
are very commendatory.

For the eleven months ending May 31st, the net earnings
of the Canadian Northern were $2,562,000, against $2,272,-

200 last year, and .$1,785,100 in 1007.

RAILROAD ACCIDENTS

Summary of Casualties in Canada During June.

Thirty Killed—Many Injured— Neglect Cause of Many
Fatalities.

June I St.—At Myrde, Ont., C.P.R. fireman William E.

Reid was struck by a waterspout, whilst leaning out of the

cab, and killed.

At Emery, Ont., James Duncan, of Emery, was 'Cut to

pieces by a C.P.R. passenger train. He attempted to cross

in front of a C.P.R. express.

At Parry Sound, Ont., the flange of a C.P.R. freight

car wheel broke and several cars left the rails. Train crew
sustained slight injuries and traffic was delayed several

hours.

At Smith's Falls, Ont., C.P.R. Engineer Bennett, of

Havelock, was badly scalded. Cause, boiler of engine draw-

ing Montreal express burst.

At Halifax, N.S., James B. Anderson, aged five years,

killed by street car, whilst crossing tracks.

At London, Ont., Vincent Famulara, age 1% years, run

over by street car and seriously injured.

At Missanabie, Ont., C.P.R. Atlantic Express derailed.

Cause, broken wheel ; delay, five hours.

At Hobon, Ont., C.P.R. Imperial, Limited ran into open
switch, instantly killing an unknown tramp who was stealing

a ride, injuring the engineer, and damaging the engine and
mail car. Delay, three hours.

At Quebec an I.C.R. brakeman named .'\nctil, of Fraser-

ville, took a fit whilst walking on track and w^as killed by a

passenger train.

June 2.—At Brockville, Ont., a G.T.R. manifest train

was wrecked, causing much damage to track and rolling

stock, and blocking both lines for seven hours.

At Point aux Trembles, Que., Joseph L. Benoit, a

C.N.R. brakeman was killed whilst shunting cars. Missed

footing in attempt to board engine and crushed by tender.

At Thornhill, Ont., a C.N.R. passenger train was de-

railed and delayed traffic several hours.

June 3.-—At Gait, Harry Drinkwater, knitter, very deaf,

wheeling across track, killed by G. P. & H. car.

June 4.—Near Ingersoll, G.T.R. flyer derailed; two in-

jured ; cause, washout in track.

At West Toronto, Ont., Duncan Reid, a miller, of

Streetsville, Ont., tried to board moving C.P.R. train, fell

beneath wheels and lost left arm.

June 5.—At Ottawa, Ont., Leslie Stanley, aged 7, run

over and killed by street car.

June 7.—.^t Toronto, Ralph Jasper, 12, foot caught in

switch, crushed by car which was being shunted.

At Montreal, a Syrian woman struck by street car sus-

tained slight injuries.

June 9.—.^t Grandes Piles, Que., C.P.R. engineer killed

in head-on collision between local pilgrimage train.

.'\t North Sydney, N.S., 16 cars of coal left tracks and

damaged badly ; 200 feet of track torn up. Cause, spreading

rails. None of train crew injured.

June 10.—At Vancouver, B.C., two G.N. express trains

collided head-on, killing two engineers and a fireman and

injuring three iia=scngcrs and three train hands.

RAILWAY EARNINGS AND STOCK QUOTATIONS

NA.ME OF COMPANY

CuidUn PiciGc RailwaT .

.
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'Grand Trunk Railway
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Valoe
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100

100
100
100
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184.S00
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24,101
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70.307
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Price
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1813
I
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66
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182! im
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40.'.

60.-,
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At West Lome, Ont., Peter Welsh, a sectionman, struck

by M.C.R. express and instantly killed. Stepped from other

track out of road of freight train.

At Dalton, Ont., two C.P.R. work trains met in a head-

on collision, killing a train hand and seriously injuring the

trainmaster. Cause, mistaken signals.

At Nevvtonville, Ont,, G.T.R. passenger engine and
baggage car left rails. Nobody injured. Cause, broken

rail.

June II-—At Brampton, Ont., Joshua Moddison, badly

injured by C.P.R. express whilst walking on track. He is

quite deaf and did not hear train approaiching.

June 12.—At Toronto, a street car trailer left rails and
collided with a sprinkler on other track, injuring five, none

seriously.

At Cobalt, a man was found on T. & N.O. tracks with

both legs severed. He died later.

At St. Therese, Que., a young man named Paquettc

jumped from a C.P.R. train travelling 35 miles an hour,

followed by his father. The son died some hours later; the

father will probably live.

At St. Jerome, Que.—A two year old child crawled on

the tracks and was killed by a C.P.R. passenger train.

Near Hamilton, on the Hamilton and Dundas electric

line, a trolley car was derailed and several passengers sus-

tained injuries.

Xear Port Hope the G.T.R. express train from Toronto

to Montreal left the rails. No passengers were seriously

hurt. Four hundred yards of track were torn up. Probable

cause, watersprings undermined track.

At Toronto, Mrs. Crawford was alighting from a street

car and fell to the pavement, sustaining slight injuries.

Mrs. McKenzie had a similar experience.

Near Whitby, several G.T.R. freight cars in a train of

so left the rails.

June 17.—Xear Viscount, Sask., a freight train was

wrecked and several cars left the rails.

June 17.—At Ottawa, Ont., Paul Brennan, G.T.R. yard-

master, was instantly killed. He fell off the footboard of a

shunting engine under the wheels.

June iS.—At Russell, 'Man., C.N.R. engine No. 100 and

construction train left the tracks, turned over on her side

and pinned the engineer between the engine and tenders,

badly injuring one of his legs. Cause, spreading of skele-

ton tracks.

At Winnipeg, Man., Mrs. Alex. MacDonald was run over

by a street car trailer and injured.

June ig.—At Hamilton, Ont., a street car jumped the

track, injuring two passengers.

June 20.—On the Chipman-Moncton, N.B., section of

the G.T.P., a supply train ran away and jumped the track,

killing two and injuring two more, whose recovery is doubt-

ful.

June 21.—At London, Ont.—William Clark, a G.T.R.

crossing watchman, struck by engine and badly shaken up.

June 22.—At Toronto, Patrick McGovern attempted to

board a moving train. He fell under the wheels of a car and

a portion of his left foot had to be amputated.

At New Westminster, B.C., a G.N. engine left tracks

and plunged into the Fraser River. Engineer and fireman

were drowned. Cause, open switch.

June 22.—At Winpipeg, Man., Thomas Young was

struck by a street car and died a few hours later.

At Ottawa, a boy who was struck by a street car was

compelled to have his leg amputated.

June 24.—At Haileybury, Ont., an express from To-

ronto ran into a siding through a misplaced switch. Damage

to rolling stock only.

At Toronto, three women were injured whilst alighting

from street cars.

June 25.—At Kenora, Ont., Robert Neilly, a C.P.R.

brakeman, caught his foot in a frog and was knocked down

by a passing train. He will probably die.

At Gravenhurst, Ont., Harry Kinsella, aged 26, was

killed in the G.T.R. yards whilst crawling under a freight

train.

June 28th.—At Nothchul, 1* l —five laborers were killed

in a freight wreck, caused by broken flange. A sixth was

seriously injured. All were stealing a ride.

At Georgetown Junction, Ont., a man named Stevens

was killed by a passcneger train whilst driving across tiaak-i.

At Montreal, Paul Strublc, 11, was knocked down '^ :,

street car and slightly injured.

Near Fast Toronto, Charles Wiight, a driver, cv-'O

the G.T.R tracks at an unprotected level crossing after a

freight train going cast had passed. The Montreal express,

west bound, cimc along, killed his horse and smashed the

wagon to pieces. Wright was rendered unconscious but

recovered shortly after.

Near Hull, Que., Alphonse Laroquc, run over by C.P.R.

gravel train ; left foot and thumb cut oft.

June 2g.—Near North Bay, Ont., a C.P.R. freight train

was wrecked and 25 cars ditched; five hundred yards of

track were torn up and five cars completely destroyc^^.

Train hands escaped injury.

DESIGN OF ELEVATED TANKS AND STAND-PIPES.*

O. E. Selby.

This paper presents a desirable .iddition to the I'st of

standard engineering specifications. Heretofore, specifi-

cations for structures included within the scope of the paper

have been, to a great extent, the output of designers em-

ployed by manufacturers, and have shown the effects of the

latter's bias.

If this discussion seems to be largely in the line of pomt-

ing out shortcomings in the author's specifications, it is not

done in any spirit of criticism, but w-th a desire to see the

specifications properly amplified and completed before they

pass into a form which may be adopted as a standard. It is

the writer's view that a technical specification should be

something more than a mere check on the contractor; :t

should be a manual of design, complete enough to be a guide

for the designer, whether he be employed by the purchaser

or manufacturer, and should be so explicit and unambiguous

as to permit of little discretion on the part of the designer,

to the end that two independent designers working from it

will produce substantially the same results.

The specifications seem to start with the assumption that

the general dimensions of the structure are fixed. This

should not be. For any given capacity and pressure there

are certain economical ratios between height and diameter

for elevated tanks, and there are other ratios for stand-pipes.

Something relating to these rules of proportion should be

included.

The specifications cover only stand-pipes and elevated

tanks with hemispherical or flat bottoms supported on steel

towers. One important form of elevated tank is ignored,

that is, the tank with a semi-elliptical bottom and a small

stand-pipe extending from the bottom to the ground, which

serves both as a partial support for the tank and as a frost-

proof inlet. This form is used largely for railroad water-

station tanks, and the features which are peculiar to it should

be included in this manual of design.

It is convenient to assume the weight of water at 62.5

lb. per cubic foot, because this makes convenient figures for

calculation, namely, S'i lb. per gallon, and 7'i gallons per

cubic foot. The use of two-thirds of the exposed area for

computing wind pressure on cylindrical tanks is better prac-

tice than the use of one-half, as is done in many specifi-

cations. This ratio should be extended also to conical sur-

faces.

Table 1 allows a tension of only 12,000 lbs. per square

inch in tank plates, while a tension of 16,000 lbs. per square

inch is allowed in other parts of the structure. This is in

Discussion on Mr. Birch Noid's paper before the

American Society of Civil Engineers, appearing in vol. xxxr.

No. 5.
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accordance with common practice, and g-ives good results,

although there is no apparent justification for the reduced

unit stress. The tank plates are just as strong as structural

shapesj and the loads coming upon them are just as capable

of exact calculation. Of course, the ordinary reason for

using a reduced unit stress is to provide extra section to

cover corrosion and other forms of deterioration. It would

seem more rational to provide for this by an arbitrary addi-

tion to the thickness computed from the static pressure and

net section. In fact, the writer has found it desirable and

not any great hardship to specify an additional thickness of

1-16 inch for tanks designed for a unit stress of 12,000 lbs.

The allowable shear on rivets is given as 12,000 lbs.,

with no stipulation that there shall be any reduction of this

unit stress for rivets in tank plates. If the tank plates are

designed for 12,000 lbs. per square inch in tension, the rivets

certainly ought to be designed for proportionately low unit

stresses in shear and bearing. The allowed shear on field

rivets and bolts is lower than that usually permitted. It is

customary to prescribe that the number of field rivets shall

be increased 25 per cent, more than the number required for

shop-driven rivets. On this basis the shear in field rivets

would be o.f'oo lbs. per square inch instead of 9,000 lbs.

No information is given in the specifications as to the

efficiency of riveted joints. This is an important feature in

designing tanks and boilers, as the computations, usually

are made directly on the basis of the efficiency of the joint,

rather than by the more indirect process of computing the

net section. It would be desirable to include a table showing

the computed efficiencies of single- and double-lapped joints

and single-, double-, and triple-riveted butt joints for various

thicknesses of plates and diameters of rivets. Such tables

are used by every manufacturer, and are published by aome
of them.

The use of the percentage of efficiency in the joint

results in a simple formula for determining the thickness of

plates in tanks subjected to hydrostatic pressure. Thus, if

D = the diameter of the tank, in feet, H = the height, in

feet, from the point considered to the surface of the water;

the pressure, in pounds per square inch = 0.434 H. The
tension in the plate for i inch in height = t = 2.6 D H. The
required net area of the plate for i inch in height = A =t -^

f, f being the unit stress, in pounds per square inch of net

section. For f = 13,000 A = 2.6 D H -h 13,000 = 0.0002 D H.

For an efficiency of two-thirds in the riveted joint, the gross

area in i inch of height = the thickness of the plate, in

inches = A -f rS = 0.0003 D H. To this should be added the

additional thickness of 1-16 inch already referred to. This

formula, thickness of plate = 0.0003 D H, makes a conveni-

ent and rapid method of dctermin'ng the thickness of tank

plates. For a unit stress in tension of 12,000 lbs. the same
formula results, if an efficiency of 72 per cent, is assumed.

It is customary to design on a basis of efficiency of at

least 66 per cent., and that would rule out all single-riveted

lap joints. Section 14 specifies lap joints for vertical seams

m plates ;8-inch thick and less, but does not specify whether

they shall be single or double. They should be specified as

double-riveted, with the possible exception of M-inch plates,

in which the full strength of the plate is not developed.

Double-riveted butt joints with the rivet diameters specified

in section 15, will secure an efficiency of at least 70 per cent,

up to and including a thickness of ^-inch. For that reason

it would seem desirable to design for an efficiency of 70 per

cent., and specify triple-riveted butt joints for plates having

a thickness of 13-16-inch or more.

The unit stress in compression should be limited to a

maximum of 15,000 lbs. for short columns.

Section 10 is ambiguous in that it allows unit stresses of

20,000 lbs. in bracing, without specifying whether the unit

stress referred to is for tension, compression, shear, or hear-

ing. It gives a desirable addition to the bracing—which

otherwise may be designed too light—to assume an arbitrary

initial stress in all bracing members of 5,000 or 10,000 lbs.

Section 12, specifying that plates forming the sides of

cylindrical tanks shall be of different diameters, is not ex-

plicit. Of course, it means that the inside diameter of one

plate shall be the same as the outside diameter of the next

one.

In Section 13 it is not clear just wheat is meanc by radial

seams in a spherical bottom.

Section 16 specifies that plates more than fi-inch thick

shall be sub-punched and reamed, but docs not specify the

diameter of the punched hole and the amount to be removed

by reaming.

Section 20 gives a rule for proportioning- the stiffening

member around the top of the tank, and specifies that the

section modulus may be reduced under certain conditions,

but does not specify definitely to what extent it may be re-

duced.

Section 35 allows an additional height of 6 inch for over-

run. This is not clear. Presumably the meaning is that 6

inch in height shall be added to that required for the speci-

fied capacity in gallons.

Section 36 specifies that the bracing in towers shall be

adjustable. Certainly riveted bracing for towers is better

practice, although adjustable bracing may be allowable, on

the score of economy, and the riveted bracing should not be

excluded.

Section 37 specifies unit stresses m the anchor-bolts not

exceeding 15,000 lbs. per square inch. Presumably, this

refers to unit tensile strength, but it is not explicit. There

is no specification covering the excess of the area at the root

of the thread, and no specification which would produce good

details in the design of the anchorage connections. Too

many anchor-bolts are connected simply through the base

plate of the column without provision for developing properly

the full strength of the bolt, and this should be covered by a

specification which will insure a good detail.

Section 38 specifies concrete sufficient in quantity to take

the uplift, but does not provide any factor of safety. It is

good practice to provide at least 1% or two times the com-

puted uplift in the weight of the concrete. Furthermore, the

specification should include a provision that the arrangement

of the anchorage in the concrete shall be such as to develop

the full weight without depending on the tenacity of the

concrete to hold the mass together ; otherwise, this provision

is apt to be overlooked, thus resulting in bad practice.

Sections 40 and 41 specify thar the quality of materials

and workmanship shall be according to certain specifications

referred to by name. It would add little to the bulk of these

specifications and much to their completeness if the specifi-

cation for quality of materials and workmanship were written

out in full.

(Continued on Page 22.)

ORDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Eneincer

for a small fee.

7279—June I—Authorizing the Essex Terminal Railwaji

Co. to take additional lands for the purpose of alterating its

line at the Windsor Fair Ground and Driving Association,

Windsor, Ont.

7280—June 18—Ordering the C.P.R. early in the spring

of each and every year, and before the water commences to

run, to clear away any ice and snow that may have formed

during the winter months underneath the bridge over Buffalo

Lake on the north-east quarter of Section 32, Township 2,

Range L, west first principal meridian, Manitoba.

7281—June 18—Directing the Canada Atlantic Railway

(G.T.R.) to provide a suitable crossing where the company's

railway abuts the land of Thos. Wilson, in the County of

Carlcton, Ont., near Ottawa, Ont.

7282—June 18—Approving by-law of the Salisbury and

Harvey Railway, authorizing A. Sherwood, general manager

for receiver, to prepare and issue tariffs of tolls to be

charged for all or any tariffs carried by that company.

(Continued on Page 17-)
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THE LAVING OUT OF THH TRACK IN THK
AlUSKOKA DIVISIONAL VARl).

C. D. Norton.

For many years the Canadian Pat ihc Railway did not

have direct connection between Toionto and the district

Toronto represented and Western Canada. It is true they

had a traflic agreement with the Grand Trunk Railway by
which they used the Xorthorn Division <if the Grand Trunk

is in practical work all settled beforehand, and governed by
standard rule^. It need only be taken into consideration in

special cases, as when one switch follows too closely upon
another or when a turnout is on a curve. When once a

startinsr-point is established it will be found better to ignore

centres and use the gauge line of the rail, and set all slakes

to it, which will bring results ready for the foreman.

When iiiissiblo it is advisable l(j reference points so that

Muskoka Yards, Looking North.

to North Bay, but in 1902 the C.P.R. decided to build a line

connecting Toronto directly with the West, which, when
built, became known as the Toronto-Sudbury branch of

the C.P.R.

This article deals with the laying out of Muskoka, the

only division point on the line.

Nothing new or of any scientific importance will be

found in the following article, but it may be helpful to those

who have not had much experience with trackwork, especi-

ally if they are required to produce results in a hurry.

Ash Pit, Oil House and Round House, Muskoka.

if necessary they can be picked up with a tapt, either by
the engineer or the foreman. The latter should oe watched,

though ; the average is far from accurate.

In the yard under consideration a large part of the sub-

grade was built by train-fill, and the above method was
found very useful, every second or third frog being, of

course, checked with a transit.

Before any frogs are set it is advisable to check the

angles, as sometimes a No. 7 proves to have a 6H or 7%
spread, and any found to be wrong should be put in where

Fig. 1.

The writer was provided with a plan of the proposed

yard, shown in sketch (Fig. i) ; this was drawn to a scale

•of 50 feet to an inch, and it gave only the distances between

tracks, and the chainage of the P.I. of the ladder track and
the through siding. Quite contrary to the usual procedure

of railway construction, the plan arrived some time before

the work was required to be laid out, thus allowing ample
time for experiment ; but it would be only fair to mention

that the time-honored custom was not forgotten, and, at a

later date, the location of one of the tracks was altered,

necessitating the relocation of the adjoining switches.

The layout of a series of switches seems very simple on

paper, but the stakes on the ground are puzzling enough
to the man who set them there, and to the foreman they are

meaningless until he is shown exactly how the switches

are to run. Care should be taken to leave in only such

stakes as the foreman can conveniently work from ; prac-

tically all that he needs is a stake set at the actual point of

frog and an occasional _ centre. If too many are put in he

will most certainly mistake them and evolve some very

peculiar and expensive results. All details regarding the

lining of the lead-o-ut curve and other minor details are best

left to the foreman, as that is his business. The length of

the lead, although dealt with very thoroughly in text books,

it will not be in conjunction with another frog. They should

never be used on ladder tracks, but can sometimes be put

in a cross-over if due allowance is made.

After a careful perusal of the plan, a thorough search

was made through the available text and note books, and
it was found that these gave only the theory, with little or

nothing of practical work, especially regarding split

switches. Those books published for the guidance of track-

men were certainly more useful, but, of course, instrument

work is not touched upon in them.

The following are the principal problems involved and
their respective solutions :

—
The P.I. of the ladder track and the through siding was

established according to the chainage, and the point of frog

was found as shown by the following sketch :

—

Fig. 2.
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The two triangles I c b and A b d are similar, and it is

necessary to find c b and b A, the perpendicular and the

hypotenuse, respectively, the base c I or d A and the angles

c b I and d b A being known.

cl d A

c b = tan b A = sin

cbl db A

g
Cl = — = ::.354 log 10.371S06

cbI = S°io'i6" log tan 9.157116

cb= 16.394 ^°S 1. 214690

S
d A = — 2.354 log 10.371806

dbA = 8°io'i6" log sin 9,152685

bA= 16.563 log 1.219121

16.394 + 16.563 = 32.957 = c A.

To this distance must be added the difference between

the actual and the theoretical point of the frog. Frogs are

usually J^-inch thick at the point, which would make this

distance in a No. 7 to be 3H inches, or .292 of a foot.

32.957 + .292 — 33-249, or 33.25.

This distance was set off on the centre line and the rail

marked at right angles for the first frog on the ladder track,

numbered A. The next frog to be set was that for the

engine track, No. B, which was parallel to and 15 feet dis-

tant from the ladder track.

Fig. 3.

In the triangle A B c, A is the frog of the ladder track

and B that of the engine track, c A being the distance

between the tracks and A B the distance required.

Ac
AB

sin c B A

Ac
cB A =

15' log 11.176091

0' 16" log sin 9.152685

AB = 105.54 2.023406

Which distance was laid off and a stake placed at B.

The next proceeding was to lay out the frogs on the

ladder track, lettered C to H. The first method was to set

up the transit over the point of frog A, deflect the angle,

and lay off the various distances. This was found to be

rather unpracticable, owing to the difficulty in measuring

with a chain over piles of ties, rails, and other material,

Zii^
Ai^-

a^:^
C^uaoe Lire

Fig. 4.

Tsnich also partially obstructed the line of sight. The corre-

sponding distances were, therefore, laid out on the through

siding and offsets taken out to the ladder track as in

sketch No. 4.

The frog angle C A c, C c, D d, E e, the distances from

the respective sidings being given

—

Cc Cc
AC = Ac

sin C A c tan C A c

The similar triangles D A d, E A c, etc., being likewise

solved, each one separately to avoid cumulative errors.

Points were thus easily found with a fifty-foot tape.

The following table gives the distances as laid out :

—

Distance Distance Distance

No. of frog. Cs.

C 14

D 13

E 13

F 13

G 13

H 13

from

through

siding.

14

27

40

53

66

70

along

through

siding.

97-5

188.0

278.6

369.1

459-6

550.2

along

ladder

track.

98.5

189.9

281.4

372.9

464.4

555-8

The south ladder track was staked out in similar

fashion.

Opposite the end of the ladder track the turntable track

turned off to the roundhouse, making an angle of 9° 31' with

the engine track, and at the heel of the frog (I) about 25

feet of 3° curve is shown on the plan. This was rather a

puzzler, but was solved in the following manner :

—

Fig. 5.

In this figure is shown the engine track and the angle

of 9° 31' turning towards the turntable. It is obvious that

if the frog be moved back that the line of the frog will

intersect the line of the track, and the intersecting angle

will be the difference between the frog-angle and the total

angle between the two tracks.

Fig. 6.

In the above figure d e is the line of rail of the engine

track, c I' that of the turntable track, the point of inter-

section I' being found on the ground, which angle a I' d is

9° 31'. Let I be the position of the frog; then the angle

I a r = 1° 20' 44'.

We find from the tables that the sub-tangent for a 3°

curve with a central angle of 1° 20' 44" is 22.4*3 feet. To this

distance add the length of the frog from point to heel, which

in the present instance was 7.25 -I- .29, the difference

between actual and theoretical points, which total is 29.97.
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In the triangle I a 1', being given the side a I and the

angles all' and I a 1', it is required to find the side 1 1'.

II'

I a sin I a r

sin I I' a

I a = 29.97 log 1.47O687

I a r = 1° ::o' 44" lojr sin 8.370740

g. 847427
T r a = 170° 29' loff sin 9.218363

I r = 4.256 log .629064

On the gauge of the engine track this distance was laid

off back from the intersection point, giving the point of

frog one for the turntable track.

The frog points for the water and coal tracks, numbered

respectively J and K, were staked according to the table,

the hypoteneuse distance being used. Then came about

the alteration in plan which has been mentioned. The dis-

tance between the turntable and water tracks, originally 14

feet, was changed to 15 feet. This would require that the

distance between frog points J and K should be 105.6

instead of 98.5, and the point K moved ahead y.i feet. This

could not be done, owing to the fixed position of Frog L

leading on to the repair track, which point was found by

intersecting the gauge-lines of the engine and repair tracks.

By allowing the shortest possible distance between heel of

frog and point of switch the frogs J and K w-ere both moved

back towards I, so that only a surplus of 0.5 feet was left.

This was eliminated by shortening the lead of Switch L.

Point of Frog M was next set by allowing the switch to

lead off at a convenient distance from the heel of Frog L,

and Frog N staked similarly.

ot measuring b () as given iu text books is only applicable

[

when the parallel tracks arc already in and level to centre.

It no instrument is available, the point can be accurately

set by measuring the three sides of the triangle M b, M O

I

and b O.

I

In the triangle M I b the perpendicular M b and the

angle M I b arc given it is required to find the side b I.

Fig. 7.

The cross-over from Frog M to Frog O was laid out as

follows ; The transit being set on Frog M, the angle 8° 10'

was deflected and an intersection made with the gauge of

siding No. 8 at I'.

M 6

b 1

tan M i 6

b I = 26' 4.70 = 21.3 log 11.328380

M I b = 80° 10' log tan o«57«'6

b I = 148.34 log 2.171264

b O = b t — O, = 148.34 — 33'3 = 115.2'.

In ihe triangle M O b

—

M O =
V ' M 6' -f- 6 O"

= V (2'-3)' + (115-2')' = «i7-'6

For Frog P the transit was set over the centre of the

pit and the frog angle deflected from the centre line of the

turntable track ; then the gauge line was ofTseted and an

intersection made with the gauge of the water track, the

distance being checked as per table.

Fig. 9.

The cross-over on the south side of the station was

staked out as on repair track, but the one on the north end

was rather complicated. These cross-overs were not shown

on the original plan, and Frog H came on the easement

curve, so, to simplify the laying out, it was considered as

being on tangent, necessitating about a hundred feet of 2°

curve to connect with the central curve of 3°. Afterwards

this proved rather awkward, as it brought the siding frog

on a 2° curve, with i6J4-foot centres and the main line frog

on a 3° curve with 15-foot centres.

There appeared to be no simple mathematical solution,

so careful platting was tried. This was not quite a success,

owing to the difficulty of working with such small angles and

fiat curves, as, on a scale of 10 feet per inch, a 2° curve is

practically a straight line. Recourse was then made to a

method of trial and error in the field. Centre stakes were

set on each of the two curves, 10 feet apart, and at the

probable position of frogs rhe gauge of rail was laid out

every two feet by ordinates offset from the 10-foot chords,

and the Frog S set at a safe distance from the switch points

on the siding. A tangent to the 3° curve at the centre oppo-

site the point of frog was run and a parallel line offset

through the same point, from which the frong angle 6° 22'

was deflected, as shown in Fig. 9, and stakes set 10 sight by.

Fig. i.

In the triangle a O I given a O and the angle a I O it

is required to find O I.

a o

O I =
sin a I O

aO = 4.708 log 10.672836

aI0 = 8° 10' 16' log sin 9.152685

01 = 33.13 log 1.520151

This distance {3,373 feet) was measured back from I

on the gauge line setting the point of Frog O. The method

A frog-board, adjustable to a spread of i'.7 and I'.g was

moved too and fro on the gauge of the siding. The spread

of i'.7 fitted best at a certain point, and a stake was set

for a No. 7 frog, and carefully referenced. The distance
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between frogs has unfortunately been mislaid, but, being

on a particular layout, is of no general importance.

The frog-board used at the time was a rough affair of

three pieces of siding and three nails, knocked together with

an axe. An adjustable one is shown in Fig. 8, the holes on

the base being bored for the different angles. This will be

found very useful in laying out frogs in difficult places,

especially in conjunction with switches already in.

Although in the foregoing calculations the decimals

run into two and three figures, this was done to avoid cumu-
lative errors, and were by no means used on the ground,

the nearest Ji-tenth being accurate enough. If the track

has to be laid on rough rock grade, as happened in this

case, the engineer is lucky if he can get the resultant frogs

and switches within a couisle of tenths, and in case of doubt
it is better to have the foreman err on the side of having the

point of frog moved towards the toe instead of vice-versa.

THE RELATION OF THE CHARACTER OF
COALS TO THE PREVENTION OF

SMOKE.

By D. T. Randall.

t

The semi-bituminous and bituminous coals are the most
extensively used of all the fuels which are available for

generating steam. Containing as they do a considerable

quantity of volatile matter which is given off when the coals

are heated in the furnace, it is difficult to burn them under
boilers so as to secure perfect combustion and freedom from
smoke. Specially designed furnaces and careful operation

are required to get good results.

The difference in the character of coals is only partly

shown by the proximate analyses which are commonly used,

but to one familiar with coals these analyses indicate in a

general way the leading characteristics of the coals.

To show the difference in fuels the following table has

been prepared :

—

Table I.—Analyses of Fuels as Delivered and Used.

^ ^ g

u <
Moisture 4.67 4.75
Volatile matter 2.82 2.90
Fixed carbon 82.61 77.15
Ash 9.90 15.20

100.00 100.00

Sulphur 0.80

B.t.u 12206 11886

It will be noted that coals vary both in their composi-
tion and in their heating values (B.t.u.) and in consequenee
they are more or less valuable as fuel, depending on these
variations.

Other things being equal, a fuel high in fixed carbon is

more easily burned in a common furnace without loss of heat
and without smoke than those of lower percentages. Coke
and anthracite coals are examples of this class of fuels.

The percentage of moisture is not of great importance
except in cases in which the coal is naturally high in moist-
ure, or in which the coal is very wet as a result of washing or

• Presented at the Syracuse meeting of the International
Association for the prevention of smoke, June 24-26, igog.

+ Engineer in charge of Fuel Engineering Department,
Arthur D. Little, Inc. Laboratory of Engineering Chemistry,
Boston, Mass.

d
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matter given off is such as to make it very diflicult to secore
complete combustion. Smoke is an indication of incomplete
combustion and the problem of reducing the amount of
smoke is important, not only from the standpoint of the
smoke inspector, but also because of the losses in combust-
ible gases such as carbon monoxide (CO) and hydrogen
which escape with the smoke.

Table III.—Showing Relation of Smoke to CO In Flue
Cases.*

.Average per cent.

of black smoke o 7

.\verage per cent

CO in flue gases 0.05 o

Number of Tests

averaged 37 i

Averaged bustible Coal Efficiency Smoke Flue Gases

4



THE

Sanitarp Reoieu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

VOLUNTARY ADVICE AND WINNIPEG'S
SEWERAGE.

It has been said that one volunteer is worth three

pressed men. That this is true, when expert advice is

required, we are inclined to doubt. However, the city

of Winnipeg is blessed with an association of gentlemen

termed "sanitary" who think they can tell the corpora-

tion something worth knowing about the city's sewerage

system. Probably they can. On the other hand, it

appears doubtful that they can supply any information

which the city council could not obtain from their paid

officials.

.-\ delegation from this association waited upon the

Board of \\'orks, with the simple request that they be

allowed to inspect the main sewerage system, as it was

suspected that a fair amount of filth was resting peace-

fully in the sewers, instead of moving forward.
'
It appears to suggest itself, that instead of wasting

the time of an important body, such as the Winnipeg

Sanitary .Association on such a quest, it would have been

easier to have got this information by at once despatch-

ing one of the officials of the sewerage department, who
might have returned there and then with the necessary

data.

This Sanitary .Association appears to include several

ex-aldermen. Herein consisteth the leven of busybody-

ism. An alderman never appears to take any practical

interest in civic affairs until he obtains the ancient order

of Ex. Out of the council he waxes wroth, and feels

that civic legislation spells ruin without the benefit of

his advice.

We take that this Sanitary .Association is a sort of

scientific ratepayers' association, composed of the men
who would like to be, but are not.

This Sanitary Association may, however, be of

value in bringing pressure upon the powers that be, and

making the blind see. They may remind the present

aldermen that the title of Ex is awaiting them also if they

do not make a move.

From all accounts it appears certain that the city of

Winnipeg has outgrown its present sewerage system.

Five years ago an expert was called in to give an

opinion on the tfien condition. To-day, Winnipeg is an

entirely different propostion from what it was five

years ago.

Winnipeg corporation will adopt a sound policy in

having a thorough survey and inspection of its present

sewerage system, together with a report as to improve-

ments necessary to meet present and future requirements

and prevent further pollution of the river from the

present untreated foul discharges.

SEWAGE DISPOSAL AND DISINFECTION.*

.Sir James Crichton-Browne, M.D., LL.D., F.R.S.. in

his address the other day to the International Congress of

Applifd Chemistry (Section of Hygiene), has some inter-

esting remarks to make on the biological system of sewage
disposal as follows :

—

Are we at present engaged in perpetrating another

failure at a still more exorbitant cash outlay ? I think not,

fof the bacteriological system is not an empirical or isolated

or haphazard experiment, but an evolutionary growth and

an imitation of Nature, which never fails. It is a reversal

of most previous systems in that it seeks not to arrest but

to promote decomposition. Originating in the discovery of

the illustrious Pasteur in 1862 that putrefaction is the work

of micro-organisms, and advanced by the observations of

Schlosing and Muntz in 1877 that nitrification is accom-

plished by the agency of bacteria, it did not take practical

shape until the experiments of the Board of Health of Massa-

chusetts were instituted in 1888. Thereafter it owed its

development to Scott Moncrieff, who in 1892 introduced his

cultivation tanks and nitrification channels, and subsequently

attempted to secure greater aeration of the effluent by

various devices Following him came Dibdin with his down-

ward filtration through coarse filter-beds, and later with his

contact beds, and Mr. Donald Cameron, of Exeter, with his

septic tank, which still, with many additions and modifica-

tions, holds the field.

The bacteriological system has by no means reached

its final stage. It is being improved daily, and we may look

for an increase of its efficiency to the constant observations

of a number of highly scientific and able Medical Officers

of Health, to the analyses of our chemists in their labora-

tories, and to the recommendations of the Royal Commission

on Sewage Disposal which has been sitting in this country

since 189S, and which still continues its deliberations. But

while many refinements in the bacteriological system may be

expected and many adjustments of it to varying local

requirements and the particular quality of the sewage to be

dealt with as affected by trade refuse and in other ways, the

fundemental principles underlying it are, it seems, estab-

lished. It is now certain that the sewage of a great city,

amounting, perhaps, to thousands of tons and loaded with

animal and vegetable waste products, can be effectually and

inoffensively disposed of by anaerobic and aerobic bacteria

and reduced to their original inorganit? elements. Our de-

pendence, it is said, must henceforth be placed in a tank

and a heap of cinders.

The theory and practice of sewage treatment by bac-

terial methods is fully set forth in the text books on the

subject. I am not acquainted with those of the Continent,

but I can say that in this country we have fortunately ad-

mirable and lucid expositions in the works of Dr. Rideal,

Dr. Barwise, and Mr. Martin, while the United States can

boast of an inimitable summary in the Reports of the Massa-

chusetts Institute of Technology. It would be disre-

spectful to your knowledge and intelligence were I to attempt

a resume of what they set forth, while as for what may be

called the moot points in the system, the new developments,

the recent mechanical improvements, these will be brought

before us in the several papers to which we are to be privi-

leged to listen. We shall, I have no doubt, hear something

of the dangers of spraying septic sewage, and so wafting

pathogenic streptococci abroad ; of the determination of the

rate of oxygen absorption by sewage of different qualities,

of the different standards of sewage effluents; of the relative

advantages of different kinds of sprinklers and distributors,

and of coarse and fine grain, and deep and shallow filter-

beds, of the use of methylene blue in testing sewage

cflluents ; of the hydrolysis advisable for sewages of various

strengths, and of the danger pointed out by our vice-prcsi-

* Presidential address delivered at the International

Congress of Applied Chemistry (Section of Hygiene), May
2Sth, 1009.
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dent. Dr. Kenwood, of sewage becoming over-septicized if

left too long in a septic tank, resulting in a deposition of

colloid matters which interferes with the working of the tank.

On none of these topics must I touch, but there is just

one question raised by Dr. Barwise, who brings ingenuity,

insight, and exact methods to the study of all sewage pro-

blems, to which I should like to allude. He has recently

contended that bacterial beds are not correctly so called.

They are, in his view, entomological menageries stocked

not only with bacteria, but with many varieties of animal
life. He does not attempt to classify the animal inhabitants

found in biological filters, but believes that in small grain

filters, at any rate, the destruction of organic matter is

mainly effected by small river worms. As there are about

one thousand species of these he does not identify the prin-

cipal operators, but has recognized the Naidid.x and Tubi-

ficidM in enormous numbers, and has satisfied himself tliat

they are extremely prolific and very gregarious. Then there

are innumerable Polychata, beautiful objects under the

microscope, swimming about in every specimen of the

effluent. In the coarse grain filters, on the other hand, there

are large worms, leeches, and countless numbers of larvje,

of gnats and flies. The suspended matter in the effluent

from these coarse grain filters consists almost entirely of

the casts and eggs of worms and of the larvae of flies. The
effluent from the fine filters, besides minute river worms,
contains the ordinary water Crustacea, such as cyclops and
cyprides and fresh water shrimps. There are, too, on the

surface of the w-ater hosts of water spiders, and lately Dr.

Barwise has noticed centipedes, and on some beds a small.

black, jumping insect like a flea, known as the Podura, which

is present in such quantities that they can be wheeled away
in barrow-loads. Dr. Barwise cannot understand why these

comparatively large organisms present in such quantities

should have escaped attention, while bacteria which only the

microscope reveals have been the subject of concentrated

study.

Dr. Barwise's observations and speculations are ex-

ceedingly interesting, and open up many and far-reaching

\'istas of research in connection with sew-age disposal. Our
filter beds, it appears, are not merely rendezvous for bac-

teria, aerobic and anaerobic, but an olla podrida of insects,

spiders, crustacaens, leeches, worms, and protozoa, all con-

tributing something to the final composition of the broth.

We must ask our zoologists to inform us of the life history

of each of these, of their food habits and digestic processes,

and of their internecine wars, and we must invite our

chemists to investigate the changes due to their presence,

occurring during the process of biolysis, and the part they

play, if any, in the purification of sewage.

In the meantime I think it would be well to continue

to put our faith in bacteria, and to trust to their putrefactive

and oxidizing jDower for the breaking down of organic sub-

stances in sewage into simpler molecular forms.

A NEW METHOD OF TREATING SEWAGE.

By K. ImhofT, Engineer of the "Emschergen-jssenschaft/'

in Essen, Germany.

(Continued from last week.)

The size of the subsidence tank or basin is solely de-

pendent on the quantity of sewage to be dealt with and the

period required for subsidence. No special allowance need

be made for possible accumulation since the working' need

never be interrupted. Neither is it in most cases necessary

to make allowance for increase in the bulk of the sewage by

rain water; the tanks can deal with sewage diluted by rain

to from three to five times its normal bulk, the period requir-

ed for purification bein< proportionally reduced. The sub-

sidence and septic tanks are collectively no larger than ordin-

ary subsidence plant. Moreover, inasmuch a> the circular

tanks can have very thin walls, the cost of construction is in

most cases loss than that of ordinary subsidence plant. The

atten-ion required is practically limited to the removal of the

sludge drawn from the tanks. The workin? expenses are

accordingly small, in the absence of all complicated ap-

par.atus

The Tanks In Conjunstion with Bacteria Beds.

Where the waii-r Iri-cd Irom slud..ie i?. suflicienlly dilute,

and can be discharged into a will-regulati-d watercourse, no

further purification is necessary. Otherwise, bacteria beds

arc provided. In such cases the tanks arc used for prelimin-

ary purification. Thi- tanks are si)ccially suitable for this

purpose, for the reason that the water is not contaminaK-d.

Opinions on this point still differ, however. Ncvcrihc-

less, the view that it is preferable to supply fresh water to a

hart ria bed, as to a river, appears to be gaining the upper

hand. The beds are in that case capable of more work—that

is to say, they can be of smaller dimensions for given require-

ments. But apart from this, an important advantai{e derived

from keeping the water fresh lies in the fact that fresh water

spread on barteria beds evolves much less odour than water

containing sulphuretted hydrogen.

Fig. 3.— Clarifying Plant for Population of 5,000.

In England, too, there is an increasing tendency to avoid

the use of ordinary septic tanks for preliminary purification

on account of the odours arising therefrom. The known dis-

advantages of ordinary subsidence works are often preferred.

.A. case in point seems to be that of Machynlleth, dealt with

in No. 875 of The Surveyor.

It is in cases of this kind that the new system will prove

of great advantage, the water being kept fresh and odourless,

as in the subsidence treatment, and the sludge bein^' dealt

with as satisfactorily as in any septic tank.

In the case of percolating beds, it is usual to subject the

discharge from the beds to a process of mechanical purifica-

tion, in Hew of the large amount of sludge carried from the

beds. The sludge separated by this purifying process is also

capable of decomposition and has the same properties as the

sludge separted by the preliminan- purification. Emscher

tanks can be used also for the treatment of the discharge from

the beds, but in this case the subsidence tank must be de-
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signed for only one hour of deposition, the sludge tank be-

ing usually about one-quarter of the size required for prelim-

inary purification. The proportions vary, however, greatly.

Fig. 4.— Clarifying Plant with Bacteria Beds.

If tanks are used for preliminary and subsequent purifica-

tion in connection with beds, it is of advantage to arrange

them so that they can occasionally be interchanged, as shown
in Fig. 4, in which t' is the tank for the preliminary purifica-

tion, p the pump, b the bacteria bed, and t" the tank for final

purification. This arrangement has the advantage that the

sludge of preliminary purification can be directly mixed with

that of final purification. Besides other advantages, more
uniform decomposition is thereby obtained. The arrange-

ment has the further advantage that the tanks can supple-

ment each other in case of need, rendering special "stand-by"

tanks unnecessary.

SEPTIC TANK PATENT CONFERENCE.

The adjourned meeting of municipalities to discuss what
action, if any, should be taken relative to the claims for

royalties on the septic tank, was held at the Engineers' Club
on the 24th of June last. His Worship Mayor Stavely, of

London, Ont., again occupied the chair, and Mr. Willis Chip-

man again consented to act as chairman. The towns of St.

Thomas, Peterborough, Brampton, London, Hamilton, North
Bay, and Guelph, were represented. Dr. Hodgetts, of the

Ontario Provincial Board of Health, along with several engi-

neers, engaged in sanitary engineering were also present.

Arising out of the last meeting when Mr. Wyllie, of the

Septic Tank Company read a statement with reference to the

company's demands for royalties, Mr. Macallum, city engi-

neer for Hamilton, called upon Mr. T. Aird Murray, C.E., to

read a statement, which several engineers had jointly drawn
up, replying to Mr. Wyllie's statement.

As we published the former statement in full in our

issue of June iSth, we also publish the text of the engineer's

statement which was duly read before the representatives.

The statement is as follows :

—

To the representatives of the various municipalities inter-

ested relative to the question of claims for royalties in Septic

Tank Patents.

We, the undersigned Civil Engineers, havrng attended a

meeting of representatives of municipalities, held at the

"Engineers' Club," Toronto, June loth, 1000; and having
heard a statement read at that meeting by Mr. Wyllie, of the

Cameron Septic Tank Company, of Chicago, and having
further examined the said statement in detail as printed,

have met together, and after due consideration have conclud-

ed a reply thereto. This reply we have put in the form of a

statement and duly signed as mutually agreed upon by our-

selves.

We first briefly sum up the leading interesting points,

which we consider of importance in Mr. Wyllie's statement :

—

Points in Mr. Wyllie's Statement.

(a) Mr. Cameron first discovered the scientific prm-

cipals of the septic process.

(b) That the process is a natural one, but as particularly

applied, for the purposes of the elimination of sludge by

putrefaction in connection with sewage disposal it is patent-

able.

(c) That the process has been patented both in the

United States and in Canada.

(d) That the process may consist ist, the so-called

anaerobic action of putrefaction by means of which sludge

is digested or eliminated. Or, 2nd, the above anaerobic

action together with aerobic action, or a further treatment by

oxidation of organic ammonia compounds either by means

of land intermittent filtration or by means of specially con-

structed filter beds.

(e) That the main features of the septic process may

be summed up in the words of Judge Lacomb, in his decision

in the case of Cameron suit against Saratoga Springs, U.S.

We quote part of this decision as follows :

—

"We, however, are satisfied that Cameron was the first

one to subject a flowing current of sewage to the action of

anaerobes and aerobes under conditions which secured their

separate and successive action. The actioii of the segregated

anaerobes fitting the effluent for subsequent filtration, and

aerobic action ; and by reason of such careful segregation, he

was the first to secure such specified conditions in the

anaerobic colony, that its capacity for its natural work was

increased to such an extent that it became capable of dispos-

ing of practically all future inflowing sludge sewage that

entered its workshop without accumulating such a deposit

of sludge as would require removal."

(f) That the patents for the above process have been

held as valid in the United States.

(g) That no case has as yet been submitted to legal de-

cision either in Great Britain or in Canada.

With reference to this statement, we agree that it is a

fair statement of the position of the septic process in the year

November, 1907, when Judge Lacombe gave his decision.

With reference to the legal aspect, however, as to how the

patents might stand in British or Canadian law, we offer no

opinion as we are not lawyers.

On the engineering and general aspect, however, we

would offer several remarks, with reference, as follows :—.-

(a) We cannot agree 'hat Cameron was the first to dis-

cover the scientific principals of the septic process. The

Cameron process was patented in Great Britain at first in the

year 1896. We call attention to the Forse Mouras designed

in i860, here the inlets and outlets are trapped and air ex-

cluded from the tanks.

.'\11 the putrcscible solids were claimed to be liquefied in

the tank by anaerobic fermentation allowing of only a slightly

turbid liquid.

In 1876, Alexander Muller applied for patent rights for

a septic process of tank treatment in which sewage was bio-

logically treated. Air and light were excluded, but it was not

claimed that the effluents were purified.

Again in 1891, Scott-Moncrieff constructed what he called

a cultivation tank. The whole arrangement is merely a septic

tank filled with stones. Scott-Moncrieff claims that he was

the first in Great Britain to bring into practical operation any

appliance for the claimed purpose of the liquefaction of

sludge by putrefaction.

(b) That the process is a natural one, but as particular-

ly applied, etc.

We gather from this and the wording, of the United

States decision, that there is no claim set up as to a monopoly

of septic action. When septic action even in the case of

sewage disposal is accidental, and is not particularly applied
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fcr the defined purpose of sludge elimination, there appears
to us to be no patent rights.

In the case of the old-fashioned cesspool, covered in

and neglected, septic action certainly took place. Such tanks
were, however, not designed for the special purpose of sludge
elimination by putrefaction, but only as catch pits for solids,

.-^gain in many sewerage systems, when gradients are flat and
pipes are large, the sewage takes so long to travel to the out-

let and so much deposit is formed in the pipes, that septic

action is set up in the sewers themselves, and the sewage
arrives at the outlet in a highly septic state.

In the case of ordinary continuous flow, sedimentation
tanks designed for sedimentation of solids only, by accident

or neglect, they may be left unattended to, and septic action

naturally is set up without any wish or consideration being
given to the benefits, if any, of such action. We take it, that

in all such cases no patent rights are implied.

(c) That the process is patented in the United States,

in Canada, and in Great Britain also, is taken for granted,

but we note that only in the United States has the question

been subjected to legal decision. No royalties as such have

been apparently collected in Great Britain, and we gather

that this is also true in Canada, any payments as royalties

appear to have been included or covered by the profits which

the company has made in providing apparatus to their clients

or in charges made as engineers for supervision of the works.

In fact, the company advertise in their printed matter, that

when they are directly employed, no royalty charges are made.

It wculd appear, therefore, that there is no precedent in Great

Britain or Canada for the payment directly of specific royalty

charges.

(d) That the process may consist of: first, septic action

only for the elimination of solids, and second, septic action com-

bined with the well-known and understood methods of nitrifi-

cation, which, of course, are in themselves unpatentable, and

previous to the septic patents. This appears to be the mean-

ing of the Saratoga Springs decision. Whether this means
that the company can in addition to royalty charges, based on

the cost of the septic tank, also claim royalty of the (by

itself) unpatentable system of nitrification or aerobic action,

when combined with the septic tank, we are not quite clear.

If so, it appears a great hardship that royalties can be de-

manded not only upon the minor and less costly part of a

sewage disposal plant, viz., the sedimentation tank, worked

intentionally as septic, but also upon the most important and

more costly part of the plant, viz., the filtration methods.

(e) The United States' decision in the Saratoga Springs

case. This affirms the validity of the process patents.

We would here point out, however, that since this decision

was given, further light has been shed upon the whole pro-

cess of septic action and especially upon the chief benefits

which the company claim are connected with the process.

How far any legal decision would be effected by the

newer knowledge, we are not so versed in the law that we

can give any opinion.

We will, however, here draw attention to the findings con-

tained in the fifth report of the Royal Commission on Sewage

Disposal, (Great Britain), the findings of which have recently

been further substantiated by the long and careful experi-

ments made at the "Hamburg State Institute of Hygiene," by

Professor Dunbar, and further by many other competent and

reliable authorities.

The Royal Commission state (page 21, par. 31.) :

"The motion that the solid matter of sewage would be

digested by passing the sewage through a sealed tank, is by

no means novel, but it does not appear to have had any e.\-

tensive practical application until Mr. Cameron, who held the

office of City Surveyor of Exeter, proposed the adoption of

the "Septic Tank Treatment" for that city.

".\t that time it was claimed that the septic tank

possessed the following, among other advantages :

—

"That it solved the sludge difficulty, inasmuch as prac-

tically all the organic solid matter was digested in the tank.

"That it destroyed any pathogenic organibms which there
might be in the sewage.

"That sewage wliich had passed through a septic tank
was more easily oxidized than sewage from which the solids

had been allowed to settle, either with or without the aid "f

chemicals, in tanks which were frequently cleaned out."

The Commission conclude on the above claims •- '!-

lows, (page 22C), par. 240) :

—

"All the organic solids present in sewage arc not diK»--'-

ed by septic tanks. The actual amount of digestion varyinft

with the character of the sewage, the size of the tank
relative to the volume treated, and the frequency of cleansing.

With a domestic sewage, and tanks worked at a 24 hour's rate,

the digestion is about 25 per cent.

"The liquor issuing from septic tanks is bactcriologically

as impure as the sewage cnt -ring the tanks."

"Domestic sewage which has been passed through a

septic tank is not more easily oxidized in its passage through
filters than domestic sewage which has been subjected to

chemical precitulation or simple sedimentation."

It will be at once seen that many of our preconceived

ideas relating to septic tanks require considerable modifica-

tion, and in the light of this further knowledge, it will be well

to find out just where we stand in regard to the whole matter,

before determining to hand over any fees to a company for

royalties or patents which have received such drastic criticism

by one of the most authoritative pronouncements wc can

point to.

Not only have the above points been lately substantiated,

but Dr. Dunbar, of Hamburg, has shown that with Hamburg
sewage, three times the quantity of ordinary sedimentation

liquor over that of septic liquor can be treated satisfactorily

on the same area of contact beds.

Septic action is not, however, altogether condemned by

the Royal Commission, they state (par. 36, page 22) :

—

"It must, therefore, be said that some of the more im-

portant claims which were originally advanced in favor of

septic tank treatment, have not stood the test of experience.

.\t the same time, we think that in certain circumstances the

adoption of the method of treatment, as a preliminary process,

is efficient."

Just where these particular circumstances may occur is a

matter of engineering and economic consideration in con-

nection with each particular case. It may be broadly stated,

however, as follows :

—

(a) When it is not necessary to purify the sewage, but

only to remove the grosser solids by precipitation and turn the

sewage liquor direct into a source where any nuisance will be

'

minimized by dilution, the benefit of the 25 per cent, reduction

in sludge by digestion, may be taken advantage of, and the

tank run in long periods without sludge removal and so

maintenance cost kept down.

(b) In the case of small installations where the cost of

maintenance is a serious item, tanks may be run for say, six

to nine months, and the sewage liquor further treated in good

open friable land or rough, coarse contact or percolating

filters.*

Otherwise than in such above cases it would appear de-

sirable to remove the sludge before full septic action com-

mences, say every two months, and convey it to sludge dug

out drying beds made in the vicinity of tanks. This would

not be necessary in winter, as with our climate practically

no septic action takes place in the colder months of the year.

The present known advantages and disadvantages of

septic treatment appear to be as follows:

—

Advantages.

I St.—Elimination or digestion of about 25 per cent, of the

sludge retained in the tanks bv hydrolisis and gasification.

2nd.— .-X more solid form of sludge produced in the tanks

containing about So per cent, of moisture as against go per

cent, with ordinary sedimentation.

3rd.—The sludge digested into finer particles and less

apt to produce a nuisance if used for reclaiming land or filling

in purposes.
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4th.—A saving: in maintenance by the avoidance of fre-

quent removal of the sludge.

Disadvantages.

I St.—A constantly increasing quantity of solids given off

with 'he tank liquor as the process is continued. For ex-

ample, at Burnley, (England), the suspended solids in the

liquor varied from 15 parts per 1,000 after a few weeks work-

ing to 35 parts per 100,000 at the end of six months. At

Huddcrsefild, (England), the amounts were 6.6 parts per 100,-

000 at the commencement, and 23.3 parts per 100,000 at the

end of eleven months.

At Leeds from January to June, 1903, starting with a per-

fectly clean tank, the suspended solids averaged to 13.2 parts

per 100,000, and from July to December, 1904, the average

was 24.1 parts per 100,000, (see Royal Commission Report,

page 24). In all of the above cases an increase of over double

the amount of solids in the liquor in terms of less than 12

months.

2nd.—The increase of solids tends to choke the filters

and render them useless after short periods of time.

3rd.—The effluent sewage liquor is highly charged with

sulphureted hydrogen and causes nuisance from smell when

sprinkled over filters.

Septic Tank Treatment as Compared with Ordinary

Sedimentation.

1st.—Septic tanks may be run without removal of sludge

for 12 months. Sedimentation tanks should be cleaned out at

least once every month.

2nd.—Sedimentation tanks produce as far as the tank

liquor is concerned, a liquor of less organic strength.

3rd.—In each case the removal of solids by sedimentation

to commence with, is equal from 60 to 70 per cent. With

sedimentation tanks the removal is constant if attention to

sludge removal be given. With septic tanks the removal is re-

duced about 50 per cent, after a few months' working.

4th.—With septic treatment, the sludge contains about 80

per cent, of moisture. With sedimentation tanks, about 90

per cent, of moisture.

5th.—Sedimentation liquor is practically odorless. Septic

tank liquor is very offensive.

6th.—The cost of sedimentation tanks in the first in-

stance is about 25 per cent, less than septic tanks as they are

not required to be so large.

7th.—The cost of maintenance is less in the case of septic

tanks than in that of sedimentation tanks, as in the former,

the sludge is only removed at long periods, while in the

latter, at least once a month.

8th.—Sedimentation liquor is more easily and economic-

ally purified by filtration, either in land or by means of

biological filters than septic Hquor.

From the above it will be seen that there are many con-

siderations to be taken into account before deciding as to

whether it is worth while paying any royalty claim in the

septic process.

All of the above of which is respectfully subscribed to

by:—
A. F. Macallum, City Engineer for Hamilton.

T. .Mrd Murray, Consulting Sanitary Engineer, Toronto,

Adviser to the Provincial Board of Health, Saskatchewan.

O. W. Smith, Consulting Engineer of Messrs. Gait &
Smith, Toronto.

A. L. Mc.^listcr, associated with Messrs. Macallum &
Murray.

Dr. Hodgetts announced that the above statement had

been submitted to him and that he considered it a fair and

accurate r^sum^ of the present engineering position of the

septic tank process.

A general discussion followed, and it was felt that the

whole question was assuming great importance, and further

that there should be a wider representation of municipalities

interested in the question. Up to the present only such towns

have been invited who have had notice served upon them by

the Septic Company, and the town of Berlin was a notable

absentee from the proceedings. Berlin is having a meeting

of its own, due to some unfortunate misunderstanding with

the secretary as to the nature of the meeting.

Dr. Hodgetts having explained that this question of septic

royalties was one which not only affects the towns where such

plants are installed, but also such towns such as Cobalt and

Palmerston, and others who are anticipating such schemes,

as well as all the private septic tanks in Canada.

It was resolved to adjourn the meeting to an early future

date, and in the meantime that the secretary, Mr. Wil'is Chip-

man, Consulting Engineer, 103 Bay Street, Toronto, notify all

parties directly or indirectly interested in the matter. The

date of the next meeting will be duly announced in the Re-

view.

GRADE SEPARATION.

F. L. Somerville.*

Great interest is now being taken in Canada in grade

separation. Many of the cities in the United States have had

to take the question up and their solution of the problem

may be of some interest.

Instead of grouping the works by methods of separation

I have taken a few typical cases stated briefly how they dealt

with the question, and given references so that fuller infor-

i.iation may be secured if desired.

Allegheny, Pa. Population, 1900, 129, 896.

Railroad Gazette, Vol. 34, p. 374.

The work in Allegheny was made necessary by the eleva-

tion of the Pennsylvania System tracks in Pittsburg, which

involved the construction of a new double deck bridge over

the Allegheny River, which separates the two towns.

The article is mainly a description of the new bridge, but

it says that in Allegheny from Anderson Street westerly the

railway passes over Anderson, Sandusky and Federal Streets,

from Federal Street the grade is descending westerly, and at

Marion Avenue the new elevation is seven feet above the old

grade, one half of the street will be depressed, making a sub-

way under the tracks. The level of the track at Ridge Avenue

will be unchanged, but beyond that point the track will be

lowered (the maximum depression being about 16 feet) at

North Avenue and Pennsylvania Avenue. These streets will

be raised to go over the railway as will also be done at Wash-

ington Street, where the railway will be depressed about 3.5

feet, and the street raised about 16.5 feet.

This is necessitated by the railway passing over rising

ground at this point, and the improvement of the grade called

for depression at this point.

Boston. Population, 1900, 560,892.

,\bolition of Grade Crossings on the Providence Division of

the Old Colony Railroad in Boston, by J. W. Rollins,

Jr. Journal .A.ssociation of Engineering Societies, Vol.

14, p. 447.

The work will require the elevation of the tracks of the

railroad beginning at Massachusetts .\venue, thence rising on

a 0.6 per cent, grade to iS feet above the existing tracks at

Roxbury Station, thence the elevation is maintained at from

18 feet to 20 feet above existing grade to Washington Street,

Forest Hill, where grade beigns to descend to meet old grade

3,000 feet further south.

This involves a change of 4H miles of road over which

on three tracks is (1894) handled a daily train service of 186

regular trains, and besides numerous extras, and will neces-

sitate 15 road subways five-foot subways and one overhead

bridge. Generally the construction is earth filling between

retainin.g walls.

Separation of Grades of N.Y., N.H. & 11. Railway in Boston,

Railroad Gazette, Voy. 27, p. 383.

The New Haven road runs through a thickly populated

suburban district with large numbers of crossings at grade,

and to facilitate traffic and prevent crossing' accidents the

railway company has decided to elevate its tracks.

•Consulting Engineer, Toronto, Ont.
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The Rcneral plan is to raise the tracks about 20 feet
above old grade, on fill between retaining wall or with turfed
slopes where there is room. Street crossings made by steel
or iron arch bridges, or stone arches. All floors solid, elevat-
•xl structure to carry four tracks.

Total cost, $3,500,000, of which railway pays 55 per cent.,
length 4}i miles.

This is a clear case of railway elevation with down
grades at each end to connect with present grades.

Readville, Dedham and \V. Roxbury Improvement, Railroad
Gazette, Vol. 30, p. 574.

Length, about 7 miles.

All grade crossings abolished.

Cost divided as follows :—55 per cent, to the railways
;

iS percent, to the State; 13,'i; percent, each to towns of Hyde
P.irk and Dedham.

Readville is a small village, and tracks were raised and
roads altered to suit convenience of railway.

Boston and Providence Extension.

Railroad Gazette, Vol. 31, p. 838, 856.

Partly depressed and partly elevated. A large portion cf

this line is on artificial ground. The Boston and Albany
(Boston and Worcester) line built in 1833 was for a long dis-

tance surrounded by the water of the bay on both sides and
the surrounding submerged flats have been gradually filled

in as the city grew. The ground being of this nature the

foundations of all retaining walls, bridges, piers, and recon-

structed buildings had to be made on piles.

Buffalo, N.Y. Population, iSgo, 255,664; igoo, 352,587.

Railroad Gazette, Vol. 24, p. 32S
;
Journal Association of En-

gineering Societies, Vol. 10, p. 422.

There were more than 330 grade crossings in the city

each having from i to 4 tracks, and one having 13 tracks.

In 1SS7, Thos. Spencer, Engineer to State Commission,

recommended certain work whereby the tracks were to be
,

elevated at interior points and depressed elsewhere, but as

this plan was not sufficiently comprehensive, the question was

next taken up by a commission of engineers composed of

Col. H. Flad, State Engineer Jno. Bogart, G. W. McNulty,

A. M. Wellington, Geo. E. Mann, Walker Katti and C. W.

Buckholz.

This commission reported in 1888 dealing with 37 cross-

ings, and recommended overhead bridges, elevation of tracks

w'ithin some cases depression of roadways and the closing of

some crossings and diversion of traffic to other crossings. 1

Grades of approaches not to exceed 4 per cent. Minimum
c'earance for overhead bridges 16 feet and for subways 12 feet.

In 1892 a report was made by E. L. Corthell, of Chicago,
[

and A. \\\ Locke, recommending the abolition of 76 grade

crossings mostly by lowering the streets and raising the

tracks.

It is recommended that the streets be maintained at their

full width, and the railroads provided with means of passing

at full speed to and from their stations, that but few streets

be closed, and that the present ruling grades for streets in

the various sections of the city should not be increased and

that 3 per cent, be the maximum grade.

The report also says, "When sidings are not too numer-

ous it will sometimes be found to be cheapest to raise or lower

the tracks rather than to confine the change altogether to the

streets. In cities the latter plan is apt to entail large expense
;

for damages done to adjoining states, while as a general

thing, damages for changes in the grade of the railroad can-

not be recovered by adjoining owners.

Brockton, Mass. Population, 1900, 40,063.
|

From Journal .Association of Engineering Societies, Vol. 14,

p. 420.

Population, 30,000. .\rea, 20 square miles. Date of re-

port, September 21st, 1S92.

Town is rectangular in shape approaching a square

through the centre of which runs the Old Colony Road.

Within the city limits are three stations with freight
yards and houses :—Montello, Brockto and Campbells, as in

most manufacturing towns, the growth has been along the
line of the railway; gradually streets have been laid out
across the tracks, all at grade, and public ways, so that at
the present time there are eleven crossings at grade over which
the public have rights. The freight yard at Brockton is at

present in the centre of the city, and over which freight cars
have to be shifted across the principal streets.

When the grade crossing law was passed in i8(>o, Brock-
ton was the first city to take advantage of it. After long dis-
cussion an agreement was reached in June, 1893, to raise the
grade of railway through the centre of the city 12 feet, and to

depress through Campbells about 8 feet. The plans as finally

adopted were:

—

The grade of the railways to be raised for 9,000 feet with
a maximum rise of 15 feet, and to be lowered for 5,100 feet

with a maximum lowering of 12 feet. All stations to be
double with a main station on the west side of the tracks, and
a waiting station on the cast track with subways under the
tracks connecting the two stations. The changes decided
upon require 7 arches over streets, 2 arches over streams,

4 subways for pedestrians, 2 plate girders over streets, and
8 highway bridges over the railroad.

The main freight yard at Brockton covers about 40 acres,

an 1 will be 24 feet below grade of tracks as raised, and will

be approached by switchback with about 800 feet of tail track

with grades ranging from 1.2 per cent, to 0.4 per cent. All

streets will have to be changed more or less to get under or

over the tracks in many cases involving other streets, and
necessitating changes in water and gas pipes.

The cost to be divided as follows :—Railway Company,
65 per cent. ; State, 25 per cent. ; city, 10 per cent.

Chicago.

The 40th Street Track Elevation of the Chicago Junction,

Railroad Gazette, Vol. 44, p. 243.

The Chicago Junction is a switching road, the chief

function of which is to handle the Union Stock Yard business.

The 40th Street line runs east to connection with the

Illinois Central on the lake front and crosses the Lake Shore

and Michigan Southern, the Chicago, Rock Island and Pacific,

the Pittsburg, Ft. Wayne and Chicago, and the Chicago and

Western Indiana, all of which secure connection to the Stock

Yards through it. Built seme 30 years ago it is now in a

closely-built section of the city occupying the larger part of

the thoroughfare from which it takes its name.

In doing the work of separation of grades, the Chicago

Junction, under agreement with the South Side Elevated, built

extra lines on 40th Street, which they will lease to the elevated

road.

The elevation of the 40th Street line extends from the

Lake Shore to Union Street two blocks from the Stock Yards,

where it swings southward to enter the yard.

Commencing at the east end of the Illinois Central,

w-here there are some team tracks the grade rises to Drexell

Boulevard with two tracks as far as Wentworth .Avenue ; four

tracks from Wentworth .A.venue to Butler, and six tracks from

Butler to Stock Yards.

The line generally is built with solid embankments be-

tween retaining walls, and has bridges with solid ballasted

floors.

The line passes over the Lake Shore and the Rock Island

tracks which are already elevated (the grades approaching the

crossing being 1.3 per cent., and the clearance iS feet), and

passes under the P. F. W. & C, and the Western Indiana

which have been elevated. There appear to be 25 subways

for street crossings. From there it falls on a 1.3 per cent,

grade to pass under the P. F. W. & C, and the Western

Indiana which have been elevated.

Twenty-five streets appear to be crossed by these tracks

a"' in subways.

Chicago.

Engineering News, Vol. 43, p. 24, January nth, 1900.
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Progress of Track Elevation at Chicago.

An article on the above subject gives the following

table :—
Length of Length of No. of No. of

track in main tracks cross- subwaj's

Track Elevation. miles. miles. ings built.

A. T. & F. Ry 1.75

C. & Alton R. R 0.65

C. &N. W. Ky 14. 85

C. B. &Q. R. R 2.75

C M. & St. P. Ry. . .

.

S.40

C R. I. & P. Ry., & L.

S. & M. S. Ry. .. 5.50

C. R. I. & P. Ry.

(alone) 1.80

L. S. & M. S. Ry.

(alone) 0.90

II! Cen. R. R 3.00

C. M. & N. Ry 1.00

S C. Air Line 1.25

P C. C. & S. L. R.

(1,330 miles) in-

cluded in C. & N.

W". Ry

P. Ft. \V. 5: C. Ry. ... 2.50

Total Elevation 4400

Tracl<s Depressed;

—

A. T. & S. F. Ry. & C.

& W. 1. R. R. ... 0.50

C. M. & St. P. Ry. ... 0.50

Illinois Central Rv. .

.

2.00
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Work is held up as the Federal Government has decided

to improve Kenneckennie River, and until the new harbor

lines as established, the railways cannot definitely locate their

bridges.

The ordinance covering the work of the C. & N. W. Rail-

way in the south-east part of the city specifies that embank-
ments may have side slopes or retaining walls and cross

Streets and alleys must be crossed with steel girder bridges

supported on concrete or masonry abutments or upon rows of

iron or steel columns braced together laterally and founded on
masonry foundations built within the limits of the right-of-

way and in the centre and curb lines of the streets. Solid

floors or open floors may be used, but for the latter some
means must be provided to prevent dirt dropping in the sub-

way. The subways to have a clear headway of 12 to 13 Ji

feet. Some streets will be lowered at the subways with a

maximum grade of 4 per cent, and vertical curves at head of

approaches. Paving of subways to be brick with cement side-

walks. Railway company to pay for all the above, except

where street railways cross when paving must be paid for by

the latter.

If additional subways are required in the future they are

to be built by the railway and paid for by the city. The city

pays no part of the expense but agrees to defend any suit

brought against the city or railway for damages by adjacent

property or business claimed to result from the execution of

the work.

(To be Continued Next Week.)

RAILROAD ORDERS.

(Continued from Page 4.)

7283—June 18—Extending for a period of one year from

the 31st of June, igog, the time for the use of the crossing

by the Victoria, Vancouver and Eastern Railway, at rail

level, cf its railway by the track of the British Columbia

Electric Railway at Park .Avenue, in the city of Vancouver.

7284—June 8—Authorizing the C.P.R. to construct a spur

at Mile End, town of St. Louis, District of Montreal, Que.,

on the premises of Messrs. Hyde & Webster.

72S5—June 8—Dismissing application of Joseph Ethier,

Montreal, to amend Order of the Board, dated January 23rd,

igos, authorizing the G.T.R. to take certain lands, then the

property of the city of Ste. Cunegonde, Que.

72S6—June 18—Appro\'ing deviation, change, and altera-

tion in main line of the C.P.R. , near Steel Siding, District

of Thunder Bay, Qnt.

72S7—June 18—Granting leave to the Vancouver and

Lulu Island Railway to construct its Westminster and Eburne

Branch across the Trapp Road at Station 425, and across the

Byrne Road at Station 355, District of Burnaby, B.C

72SS to 72go—June 18—Granting leave to the Toronto

Suburban Railway Co. to erect, place, and maintain its

electric wires across the track of the C.P.R. and G.T.R
,

in the Township of York, County of York, Ont.

7291 to 7293—June 9—Granting leave to the corporation

of the city of Edmonton, .A.lberta, to cross at level with

its lines the lines pf the G.T.P. and C.N. Railways at the

intersection of the lines of said companies at Alberta

Avenue, Edmonton ; to erect, place, and maintain necessary

poles and wires to transmit power across the G.T.P. and

C.N. Railways at the intersection of the lines of the said

companies at Alberta Avenue, Edmonton ; and to cross the

lines of the G.T.P. and C.N. Railways at the intersection of

Syndicate Avenue at or near its intersection with Griesbach

Street, Edmonton, Alta.

7294—June 17—Reporting to the Governor-in-Coun>:il

for sanction by-law of the Bay of Quine Railway re spitting

in cars or on railway premises.

7295—June 14—Approving additions and changes in pro-

posed Supplement No. i to the Canadian Freight Classi-

fication No. 14, with one or two exceptions.

7296—June 19—Approving proposed station layout of

the CNR. at Saskatoon, Sask.

7297—June 19—Directing ilic Grand Valley Electric
Railway to fence certain portions of its line within sixty days
irum date of Order.

7298—June 19—Dismissing application of the C.P.R. f..r

Order directing the G.T.R. to receive passenger and bag.
gage cars of C.P.R. and deliver same to the C.P.R. at point
of junction of tracks of the Ottawa, Northern and Westem
Railway with the tracks of the Canada Atlantic Railway,
near Sapper's Bridge, Ottawa, Ont.

7200—June i6~Dirccting the Western Counties Eleclr-.c

Co. before July ist, 1900, to erect, place, and maintain ilj

wires across the railway and telegraph wires of the G.T.R.
at the Elgin Street Subway, Brantford, Ont.

7300 and 7301—June 17—Granting leave to the Boggy
Creek Rural Telephone Co., Limited, to erect, place, and
maintain its wires across the track of the C.N.R. between
Sections I and 2, Township 19, Range 21, west second
meridian, Saskatchewan, and between Sections 23 and 26,

Township 19, Range 21, west second meridian, Sas-
katchewan.

7302 and 7303—June 21—Granting leave to the Govern-
ment of the Province of Alberta to erect, place, and maintain
its wires across the track of the C.P.R. in the centre of

Bow Island, and just west of Grassy Lake, Alta.

7304—June 19—Granting leave to the Bell Telephone
Co. to erect, place, and maintain its wires across the

P.M.R.R. at Talbot Street, St. Thomas, Ont.

7305—June 17—Granting leave to the municipality of the

village of Streetsville, Ont., to erect, place, and maintain
its electric light wires across the track of the C.P.R. at

Tannery Street, Streetsville, Ont.

7306—June 18—Authorizing the G.T.R. to constru t,

maintain, and operate branch lines on certain streets in the

town of Samia, Ont.

7307—June 18—Authorizing the C.P.R. to construct,

maintain and operate spur in the town of Conor, Man., to

and into the premises of the Government of Manitoba.

7308—June 18—Granting leave to the Shawinigan Wator
and Power Co. to erect, place, and maintain its transmission

wires across the track of the Q.M. and S.R., near St. Gre-

goire, Que.

7309—June 19—Authorizing the C.P.R. to construct,

maintain, and operate branch line of railway at Kam-
loops, B.C.

73'o—June iS—.Authorizing the C.P.R. to construct

Bridge No. 34 over the Yamaska River, Drummondville
Section (Eastern Division), of its line of railway.

73 1 1—June 21—Approving and sanctioning location of

the C.N.R through the Townships of Himsworth and

Nipissing, District of Parry Sound, Ont.

7312—June 21—Approving location and detail plans of

the C.P.R. Co.'s standard No. 4 Station at Moffat, County

of Wellington, Ont.

7313—June 21—Approving location of the C.P.R. Co.'s

station at Mountain, Ont.

7314—June 21—Authorizing the G.T.R. to connect its

main line track, on the east side of the Potowotamie River,

Township of Grey, Ont., with sidings of the Owen Sound

Portland Cement Co., Limited, Owen Sound, Ont.

7315—June 21—Approving change in location of the

E and N.R. Co.'s line from mileage 100 to 127, Albertii

Branch.

7316—June 21—Granting leave to the London Township

Telephone Co. to erect, place, and maintain its wires across

the track of the London, Huron and Bruce Branch of the

G.T.R. at public crossing on the Town Line between Mac-

Gillivray and Biddulph Townships, two miles north of Den-

field Station, Ont.

7317—June 19—Rescinding Order No. 6520, dated

March 15th, 1909, approving plans of the crossing of the

track of the C.P.R. by the track of the London Street Rail-

way Co. at Richmond Street, London, Ont. ; and the C.P.R.

is directed to serve forthwith upon the London Street Rail-

way plans of the interlocker proposed to be installed at the

said crossing.
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CONSTRUCTION NEWS SECTION
Readers will confer a gfreat favor by sendlngf in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Prince Edward Island.

CHARLOTTETOWX.—Tenders will be received up to

Monday, July 12th, for the construction of a 20 stall, brick

and concrete engine house, foundation for turntable, fore-

man's office and lavatories. Plans may be seen at the

Resident' Engineer's Office, Charlottetown, at the office of

the Chief Engineer, Moncton, N.B.. M. J. Butler, Chairman,

Ottawa, Ont.

New Brunswick.

SACKVILLE.—Tenders for the erection of a new ladies'

college will be received up to July 7th, 1909. B. C. Borden,

PINK ROCK,—Tenders will be received until Monday,

July 5th, for the construction of a Wharf Extension and Break-

water at Pink Rock. Plans can be seen at the offices of E. T.

P. Shewen, St, John, N.B., and Geoffrey Stead, Chatham,

N.B. Napoleon Tessier, Secretary Public Works Depart-

ment, Ottawa, Ont.

Quebec.

ST, LOUIS.^Tenders will be received until July 2nd for

concrete to be used as foundation for sidewalks. J. Emile
Vanier, Town Engineer, 5 Beaver Hall Square, Montreal.

Ontario.

BRANTFORD.—The City Engineer, T, Harry Jones, will

shortly ask for tenders for pavement work, sidewalks, curbs,

and gutters.

NORTH BAY.—Tenders for Customs and Inland Revenue
fittings will be received until Monday, July 12th, 1909.

Napoleon Tessier, Secretary, Department of Public Works,
Ottawa.

TORONTO.—Tenders will be received until July 12th,

for the construction of concrete storage and regulating dams
near Port Arthur. H. F. McNaughten, Secretary, Depart-
ment of Public Works. (Advertized in the Canadian Engi-
neer.)

MOOSE CREEK.—Tenders will be received untU July
12th for excavations for a drain. Estimated cost, $5,000. F.

D. Brunet, Township Clerk.

WELLAND.—Tenders will be received until July 5 for

additions to schools. Ellis & Connery, architects, Toronto.

J. McCaw, secretary. School Board.

CHAPLEAU.—Tenders will be received until July sth for

waterworks equipment. W. H. Farrell. ""own Clerk. Willis

Chipman, C.E., 103 Bay Street, Toronto. (Advertised in

The Canadian Engineer.)

MET.'\PEDIA.—Tenders will be received until Friday,

July 9, for the construction of approaches to the highway
bridge across the Restigouche River at Metapedia, Province
of Quebec. Plans can be seen at the offices of E. T. P.

Shewen, Resident Engineer, St, John, N,B. ; C, E. W. Dod-
well, Resident Engineer, Halifax, N.S.

; J. L. Michaud, Resi-
dent Engineer, Merchants Bank Building, Montreal, Que.,
and at the office of the Chief Engineer of the Intercolonial

Railway, Moncton, N.B. Napoleon Tessier, Secretary, De-
partment of Public Works, Ottawa.

FORT WILLIAM.—Tenders will be received untU July
5th for electric wiring and fittings in Post Office building.
Address, W. T. Rankin, Fort William, or Napoleon Tessier,
Secretary, Public Works Department, Ottawa, Ont.

TORONTO.—Tenders will be received until Monday,
Sth July, for concrete foundation work in connectnn with
the extensions to the Ontario Government Buildings. H. F.
McNaughten, secretary, Department of Public Works. (Ad-
vertised in the Canadian Engineer.)

OTTAWA.—Tenders will be received until July istb for

the supply of coal for the Public Buildings throughout the

Dominion. Napoleon Tessier, Secretary, Department of

Public Works.

Manitoba.

WINNIPEG.—Tenders of brass and galvanized fittings

for meter installation will be received up to Friday, July 2nd,

M, Peterson, Secretary, Board of Control,

WINNIPEG.—Tenders will be received up to Saturday,

July 3rd, for all the work involved in the grading of the spur

line. The entire work involves:—Clearing, 5.1 acres; grub-

bing, 0,4 acre; close cutting, o.S acre; earth excavation, 3.073

cubic yards ; rock excavation, 3,600 cubic yards ; cedar

culverts, 6,000 feet, B.M. ; lies (half tamarac), 1,900 (6-in. x

6-in, X 8ft.), M, Peterson, Secretary, Board of Control.

WINNIPEG.—Tenders will be received until August
2nd and August. i6th for hydraulic, electric, and auxiliary

equipment for the generating station at Point du Bois. For

plans, etc., apply Smith, Kerry & Chase, engineers, Toronto

and Winnipeg; Wm. Kennedy, jr,, Y.M,C,A, Building,

Montreal, and M, Peterson, secretary, Board of Control,

Winnipeg.

Sasltatchewan.

REGIN.\.—Tenders will be received until July 19th, for

a supply of sewer pipe. .-^ngus Smith, City Engineer.

(.A.dvertized in the Canadian Engineer.)

MOOSE JAW.—Tenders will be received up to Monday,

i8th July:— 1-50 light, constant current transformer or regu-

lator, with 35 arc lamps and suitable switchboard, with neces-

sary instruments for controlling same ; one year's supply of

Watt meters ; one' year's supply of transformers. John D.

Simpson, City Clerk.

REGINA.—Tenders will be received until July 19th, for

concrete pavements, curbs, and sidewalks. .^ngus Smith,

City Engineer, (Advertized in the Canadian Engineer,)

REGINA,—Tenders will be received until July 19th, for

a supply of pipes and valves for waterworks system. Angus
Smith, City Engineer. (."Vdvertized in the Canadian Engi-

neer.)

NORTH BATTLEFORD.—The time for receiving tend-

ers in connection with the proposed waterworks and electric

lighting systems has been extended to July 9th, Willis

Chipman, C.E,, 103 Bay Street, Toronto,

British Columbia.

VICTORI.^,—Tenders will be received up to Monday,

16 August, for the supplying of cast iron water pipe, pig lead,

gate valves, for waterworks. \V. W. Northcott, Purchasing

Agent.

VICTORIA.—Tenders will be received up to Saturday,

loth July, for the cables and metal required in connection with

a Suspension Bridge over the Eraser River, to be delivered at

Lytton, B.C. F. C. Gamble, Public Works Engineer.

FERNIE.—Tenders will be received until July 2nd for

the installation of water supply, including 14,000 feet of 12-

inch wood stave pipe line and a concrete dam, Robert Potter,

City Engineer.

FINANCING PUBLIC WORKS.

Quebec.

L.'\CHINE.—The City Treasurer invited tenders for

municipal bonds amounting to $115,000.

HULL,—A by-law to be submitted to the ratepayers

shortly includes $22,000 for waterworks extensions and $30,-

0O3 for new pumps.
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Ontario.

IMCTON.—The County Treasurer of Prince Edward so-

licits tenders for $35,000 Kood roads debentures.

CHAPLEAU.—This municipality offers for sale $31,000
waterworks debentures. W. H. Fairell, clerk.

BERLIN.—The ratepayers have sanctioned a by-law to

provide $19,000 for double tracking a portion of the line be-

tween Hcrlin and Waterloo.

AURORA.—Tenders are invited by ihls municipality for

$4,Soo debentures, including: $1,200 for artesian wells. G.

H. Lundy, clerk.

Manitoba.

WINNIPEG.—The ratepayers will shortly vote on a by-

law of $400,000, for three bridges.

\'IRDEN.—The municipality of Wallace asks for tenders

for $20,000 telephone debentures.

CARMAN.—Sewer and waterworks debentures aggregat-

ing $25,000 arc offered for sale by this municipality.

WI.NNIPEG.—A by-law for $400,000, for three bridges,

and others, aggregating $600,000, were passed recently by
the property owners of Winnipeg.

Saskatchewan.

REGIXA.—J. Kelso Hunter, city clerk, invites tenders

for debentures amounting to $313,600, including electric

light, waterworks, sewerage and other local improvements.

Alberta.

MEDICINE H.-VT.—School debentures amounting to

$50,000 are offered for sale by School District No. 76.

British Columbia.

FERNIE.—The by-laws to raise $15,000 for a new fire

hall and $13,000 for parks have been passed.

MISCELLANEOUS.

Ontario.

TORONTO.—The University of Toronto has applied for

a permit to erect the library building, the excavation work of

which has been begun. The building will cost $175,000.

British Columbia.

VANCOUVER.—Frederick J. L. Tytler, M. Can. Soc.

C.E., has outlined plans for a bridge to be erected across the

first narrows at Prospect Point. The span, from tower to

tower will be 1,250 feet.

Foreign.

BUFFALO, N.Y.—The report of the International Water-

ways Commission, which is almost ready, will recommend,

it is said, the building of a dam across the Niagara River to

raise the level of the Great Lakes.

CONTRACTS AWARDED.

Nova Scotia.

SYDNEY.—The following tenders were received for

erecting the new fire hall: Rhodes, Curry & Co., $12,800;

F. L. Dixon, $13,700, and Chappell Bros., $16,000. The

lowest was accepted.

H.A.LIF.AX.—Stairs, Son & Morrow, Limited, have been

awarded a contract for valves by the city council.

New Brunswick.

FREDERICTON.—The Hassara pavement contracts

awarded recently to I\Ir. R. S. Low, of Sydney, by the city

council, amount to $6,164.

Quebec.

MONTREAL.—Hyde and Webster have been given a

contract for Metropolitan paving blocks at $45- So a thousand

by the Montreal council.

MONTREAL.—At a recent meeting of the Westmount

City Council in connection with the extension of the electric

plant, the following tenders were accepted : Canadian West-

in.ghouse Company, switchboard, $1,285; John McDougall

Caledonian Iron Works, cooling tower, $2,900; Darling Bros.,

feed water heater, $700; Canadian Crocker-Wheeler Company,

generator and accessories, $4,650; Belliss & Morcom, Birm-

ingham, England (Laurie & Lamb, agents), compound con-
densing engine, etc., $7,000.
Ontario.

TORONTO.—The Canada Foundry Company have
been given a contract for 31,680 feet of 12-inch pipe for

water mains, by the Hoard of Control.

LG.NDON.—The joint committee appointed by Middle-
sex and Lambton counties have awarded the contracts (or the

rhcdford bridge over the Aux Sauble River. The lenders

called for a steel sup<-Tstructure and concrete flooring, and
abutments. The span of the bridge is to be 140 feet. The
contract for the steel work was awarded 10 the Stratford

Bridge Company at $3,410, and for the concrete work to Lev.

Crouse, of this city, at $1,380.

Manitoba.

WIN.NIPEG.—The contract for supplying and installing

the electric lighting fixtures in the Fort Garry depot has just

been let to the Robert Mitchell Company, Limited, of Mont-
real. It covers all chandeliers and lights, exclusive of the

wiring, which is covered by a separate contract, and involves

a sum in the neighborhood of $30,000.

Alberta.

CALG.ARY.—The City Council asked for tenders from
local manufacturers for supplying a smoke stack for the

power house, and received the following: Alberta Culvert

Company, $350; Union Iron Works, $265; Calgary Iron

Works, $240. The lowest was accepted.

British Columbia.

FERNIE.—The contract for the new court house, $70,-

000, went to James A. Broley, a local contractor.

VICTORI-A.—Tenders for the paving of Wharf Street,

the city to supply the brick, were opened at a recent meet-

ing. The tenders were Luniy Bros., $23,550; Cameron Co.,

$16,766.63; Steadham, Sabine & Stevens, $12,945.

RAILVVAYS-STEAM AND EI.FCTRIC.

Nova Scotia.

PORT W.ADE.—Engineers are at Port Wade making a

survey for the proposed increased facilities for the H. & S.

W. Railway.

Quebec.

MONTRE.AL.—The Canadian Northern Railway's line

from Montreal to Quebec will be formally opened July 15th.

Ontario.

OTTAW.A.—The minister of railways has approved of the

route map of the G.T.P. branch line from Regina to North

Portal, and the C.N.R. branch from Maryfield to Lethbridge.

The latter line is directed to pass through Carlyle, Sask., in-

stead of through Manor.

S.ANDWICH.—The town of Sandwich recently complained

of the service given by the Sandwich, Windsor and Amherst-

burg Railway, and the question of their right to use the

streets was disputed. The original agreement between the

parries was destroyed by fire some 30 years ago. According

to the decision of the Ontario Railway and Municipal Board,

the agreement expires on December 15th, 1912. The point

will be decided by the Court of Appeal.

PORT ARTHUR.—The city council have decided to con-

struct an extension of the street railway, and tenders will

shortly be invited for material and labor. J. J. Antomiser

is the city engineer.

Manitoba.

WINNIPEG.—The G.T.P. track will be laid into Ed-

monton by July 7. Gangs are now 48 miles from that city,

but the strength will be doubled and they wil' now be able

to lay four to six miles per day. The line will be 794 miles

between this city and Edmonton.

WINNIPEG.—Mr. Merry, C.E., will probably secure the

contract for the construction of the first section of the North

Battleford-.'Xthabasca Railway, to be built by the Canadian

Northern Railway. He is concentrating his outfit and sup-

plies at North Battleford, preparatory to an early stan.

WINNIPEG.—The work of laying the 80-pound steel be-

tween Port .\rthur and Winnipeg on the Canadian Northern



THE CANADIAN ENGINEER July 2, 1909.

line will be under way within the course of a week's time.

The first of the new steel for the line arrived in Port Arthur

recently. A large number of men have been working, and a

number of work trains have been on the work of preparing

the track.

Saskatchewan.

("AlvLVLE.—The construction of the Mcrryficld-Leth-

bridge branch of the C.N.R. began on 2Sth June.

MEL\'ILLE.—Several hundred men are now at work on

the Melville-Regina line, which is being built by McMillan

Bros. & Kenny, and the Melville-Yorkton, which Riglcy &
Hyland will construct. By the end of the week 1,000 men
will be at work.

Alberta.

EDMONTOX.—The contract for the construction of two

hundred miles of the G.T^. between the McLeod River and
the mountains has been let to Foley, Welsh & Stewart, and

the work is to begin shortly.

British Columbia.

FERNIE.—.A. large party of railway surveyors is being

outfitted to take the field next week for the purpose of sur-

ve>-ing the line of the Canadian Western Railway, which is

lo run from Calgary to the international boundary.

CEMENT—CONCRETE.

Prince Edward Island,

CI lARLOTTETOWX.—Tenders are invited for the con-

struction of a 2o-stall engine in which concrete will be used.

.Addresi. the Resident Engineer, P.E.I., Railway.

Quebec.

ST. LOUIS.—This municipality wants tenders for a con-

crete foundation for asphalt sidewalks. J. Emile Vanier,

Town Engineer, 5 Beaver Hall Square, Montreal.

Ontario.

LONDON.—Lev. Crouse, of London, has secured a con-

tract for the concrete abutments and flooring, at $1,380, for

a bridge to be erected over the .Aux Sable River.

TORONTO.—Elsewhere in this issue appears an invita-

tion for tenders for the construction of concrete dams, near

Port .Arthur. The work will be done by the Department of

Public Works of Ontario.

Saskatchewan.

REGIN.A.—This municipality has decided to construct

5,oco square feet cement sidewalk, :,ooo !in. feet curb and

gutter and 1,225 square yards pavement, for which tenders

will be received until July iQth. Angus Smitli, City Engi-

neer.

British Columbia.

FERXIE.—Tenders are wanted for the construction of a

concrete dam in connection with waterworks here. R. Potter,

City Engineer.

SEWERAGE AND WATERWORKS.

Quebec.

MOXTREAL.—The John McDougall Caledonian Iron

AVorks have just completed the installation of a Worthing-
ton pump, which will discharge thirteen million gallons into

the city w.-itrr mains every twenty-four hours.

British Columbia.

NEW WESTMINSTER.—Plans for a new 24-inch main
from Coquitlam Lake to this city were outlined at a council

meeting, on June 17, by Mr. H. M. Burwell, of Hermon &
Burwell, consulting engineers. Mr. Burwell will make a

preliminary sur\'ey and prepare an estimate of the cost of a

new main for approval at the next meeting.

VICTOR I.A.-W. W. Xonhcott, purchasing agent, in-

vites tenders for cast iron pipe, pig lead and gate valves, in

connection with waterworks extensions.

Albarta.

WETASKIWIN.—The first sod was turned on June 12th

in connection with the waterworks system which is being

installed here by Gait & Smith, consulting engineers, of

Toronto. Mr. E. L. Miles is cnginecr-in-charge.

LIGHT. HEAT. AND POWER

Ontario.

ST. THOMAS.—D. W. Yates Hydro-Electric Commis-
sion's engineer, submitted to the City Council the estimates

of the cost of constructing a plant for the distribution of

Niagara power. For an entire new plant for all purposes

his figures were $83,620, with alternate propositions, which

would mean the remodelling of the present plant for $82,810.

The Council decided to accept the former proposition, and
will ask the ratepayers to sanction the expenditure.

CURRENT NEWS.

Ontario.

OTTAW.A.—Dr. W. F. King, Canadian Boundary Sur-

vey Commissioner, has received a telegram from British

Columbia telling of the death of a young man named Shep-

pard, a member of a survey party now re-marking the Alaska

boundary. Sheppard, who lived in Nanaimo, was caught in

an avalanche and carried down to the valley, 2,000 feet be-

low. The body has not yet been recovered.

BRANTFORD.—City Engineer Jones visited Hamilton,

Ont., recently and inspected various kinds of pavement and

material.

TELEPHONY.

Saskatchewan.

MELVILLE.—The Provincial Government will install a

local telephone system at once, with connection with the

long distance telephone system.

Manitoba.

XEEPAW.A.—.A. construction gang is here building lines

and installing telephones contracted for some time ago.

PERSONAL.

MR. COI.LIXGWOOD SCHREIBER, chief consulting

engineer of the G.T.P. will leave for the West in a few days

on an inspection trip over the G.T.P. to Prince Rupert.

MR. LEWIS M. HAUPT, C.E., of Cleveland, Ohio,

when in Toronto this week called at the Canadian Engineer's

offices.

MR. T. L. DATES of the Sun Portland Cement Com-
pany, of Owen Sound, has just returned home from a suc-

cessful business trip through the West.

MR. T. AIRD MURRAY, Consulting Engineer, of To-

ronto, has gone West to make his first report on various

sanitary schemes "submitted to the Provincial Board of

Health of Saskatchewan.

MR. RODERICK J. P.ARKE, A.M., .Amer. Inst. E.E.,

.A.M. Can. Soc. C.E., Canadian manager of the British .Alu-

minum Company, Ltd., Bank Toronto Building, Toronto,

has returned from a three months' trip to Europe.

MR. HUGH LUMSDEN, chief engineer of the National

Transcontinental Railway Commission, has resigned. Mr.

Lumsdcn has been chief engineer of the Commission since

its organization five years ago, and his resignation will be

a great loss.

The tonnage of ore mined in 1008 in British Columbia

was the largest ever produced by the Province, and the

average assay of the ore also slightly greater than that of

1007, but the average market value of the various metals for

the year was much lower, which accounts entirely for the de-

creased value of this year's output; since the drop in the

market price of metals amounts to some $3,966,826.
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ENGINEERING SOCIETIES.

CANAOrAN SOCIETY OF CIVIL ENCI N EERS.—413
Dorchester Street West, Montreal. President, Geo. .J^. Moun-
tain ; Secretary, Prof. C. H. McLeod.
QUEBEC BRANCH—

Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,
P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
g6 King Street West, Toronto. Chairman, J. G. G.
Kerry; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.
Meets first and third Fridays of each month. October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo H. Webster; Secretary, H. K. Dutcher,
40-4' Flack Block, Vancouver. Meets in Engineering
Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee. Box 560, Ottawa; S. J. Chap-

leau, Box 203.

ALBERTA ASSOCI.A.TION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton ; Secretary, H. M. Wid-
dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-
GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-
SOCIATION.—President, John P. Canty, Boston & Maine
Railway, Fitchburg, Mass ; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILW.A.Y ENGINEERING AND MAIN-
TENANCE OF W.^Y ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary", E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New
York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

'

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

ARCHITECTURAL INSTITUTE OF CANADA.—
President, A. F. Dunlop, R-C.-^.., Montreal, Que.; Secretary,

Alcide Chausse, P.O. Box 259, Montreal, Que.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS —President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-
ATION.—President, Peter Gillespie, Toronto, Ont.; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, J. F. Demers, M.D., Levis, Que.; Sec-

retary, F. Page Wilson, Toronto.

CANADI.\N MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, .Montreal Street Railway;
Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.
Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jcffcrs, Secretary, C. L. Worth.
409 Union Station. Meets third Tuesday each month except
June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southworth, Toronto; S-cretary, R. H. Campbell,
Ottawa.

DONilNION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Hash,

EDMONTON ENGINEERING SOCIETY.—President.
Dr Martin Murphy; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF T0R0NT0.-«6 King Street
West. Prisident, A. B. Barry; Secretary, R. B. Wolsey.
Meeting every Thursday evening during the fall and winter
months.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-
retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-
Phillips; Secretary-Treasurer, C. C. Chataway, Winnipeg,
Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
F.^X.—President, J. H. Winfield ; Secrttary, S. Fenn, Bed-
ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS A-SSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.;
secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703
Temple Building, Toronto.

WESTERN CANADA RAILWAY CLUB.—President,

Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and
.August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 173s Monad-
nock Block, Chicago, 111. Andrew Allen, President

; J. H.

Warder, Secretary.

COMING MEETINGS.

Nova Scotia Society of Engineers: September 9 and lo.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifa.x, N.S., secretarj-.

American Society of Civil Engineers—Annual convention.

Mount, Washington Hotel, Bretton Woods, N.H., July 6 to Q.

Secretary, Chas. W. Hunt, 220 West s;th Street, New York.

I American Railway Bridge aniJ Building Association.

—

October 19-21. Nineteenth annual convention at Jackson-

j

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

I
Railway, Concord, N.H.

National irrigation Congress.-Seventeenth meeting,

.\ugust 9-14, at Spokane, Washington; Arthur Hooker, Secre-

tary, Board of Control, Spokane. Wash.

League of American Municipalities.—August 25-27.

Thirteenth annual convention at Montreal, Que. John Mac-

Vicar, Secretary, Des Moines, Iowa.

American Society of Municipal Improvements—Novem-

ber 9-1 1. .Annual convention at Little Rock, .-Vrk., U.S.A.

\. Prescott Folwell, Secretary, 241 W. 39th St., New York

!
City.

Royal Architectural Institute of Canada—October 5-7, at

Toronto, general annual assembly. Secretary, Alcide Chauss^,

i R.S.A. ; P.O. Box 259, Montreal, Que.
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(Continued from Page 4.)

Section 42 specifies a shop coat of approved paint. It

may be hopeless to try to get the engineering profession to

agree on an approved paint/ but probably red lead would

more nearly satisfy the ideas of most members than any

other kind.

The specification has covered only the work of the de-

signer and manufactured of tanks, but, inasmuch as most

contracts for tanks and stand-pipes, especially for munici-

palities, include their erection, it would seem desirable to

give specification for erection, testing, and field painting.

It is to be regretted that the author did not see fit to

give some text with the specifications.

::^M
SUGGESTIONS FOR CANAL LOCK.

Sir,—In re the question of preventing damage to lock

gates, it appears to me that in the case at least of large and
important canals, the locks might be located off the centre

line as shown on the sketch. This would oblige boats ap-

proaching the lock to come to a dead stop and be towed

Canal

J-ocA

C.anaC

broadside into position. The extra expense of construction

and loss of time in manipulation would probably not be so

great as would at first sight appear. The idea must have

occurred to many people, and I would be glad to have the

opinion of those who are more conversant with the matter

than I can claim to be. Yours truly,

Alexander G. Craig.

Peterborough, June 19th, 1909.

A NOTABLE MUNICIPAL REPORT.

A municipal report of more than ordinary interest is

about to be issued by the city of Boston in the shape of a

volume of over 1,200 pages, comprising nearly sixty in-

dividual reports made by Metcalf &Eddy, consulting civil engi-

neers, of Boston, to the Finance Commission which recently

completed its labors. In the course of this investigation the

engineers studied deeply into the conditions of certain de-

partments, particularly those of water and sewers, and made
practical and far-reaching recommendations. Much detailed

information of value is given regarding costs of construction

and maintenance, the relative merits of contract and day work
are sanely discussed, and the effect of age and term of ser-

vice upon the efficiency of day labor is shown by numerous
tables. .Although relating principally to conditions in the

city of Boston, the report also presents for comparison tabu-

lated facts regarding different cities throughout the country.

This volume possesses unusual interest for municipal officials

and engineers, for it reports the work of experienced experts

in a way to at least suggest the applicability of the results and
conclusions to other municipalities. Unfortunately, however,
the edition authorized by the city is so limited that practically

no copies will be available for general distribution.

Canadian Society of Civil Engineers' Annual Excursion
will be reported next week.

MARKET CONDITIONS.

_. ,
Winnipeg, June aglh, 1909.

The country trade, taking the local market as a basis, is good, and the
dealers report orders coming in for she'f and heavy hardware in a very
ijtisfactory madncr. This activity is accounted for by the larKC amount
of building going nn throughout the West. Fair orders are being obtained
for wire nails and all lines of building paper, while the many items of
builders specialties arc active. Business has if anything, strengthened up
ID the past week, as crop prospects arc said to be the brightest in years,

and money is in many cases looking for investment. Nothing definite, of

course, is yet known as to the harvest, and country dealers will not place
extensive prders until this is assured.

Local market quotations are as follows:

—

Anvils.—Per poudd, 10 to la^c. ; Buckworth anvils, 80 lbs., and up,
io}ic- ; anvil and vice combined, each, $5.50.

Bar Iron.— $3.50 to $2.60.

Beams and Channels.—$3 to $3.10 per 100 up to i^-tnch.
Building Paper.—4>^ to 7c. per pound. No. 1 tarred, 84c. per roll; plain,

60c. ; No. 3 tarred, 62j4c. ; plain, 56c.

Bricks.—$11, $12, $13, per M, three grades.
Coal and Coke—Anthracite, egg, stove or chestnut coal, $9.75 large

lots, to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-
peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Gait coal, $8
f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,
special rates. American coke, $11 to $11.50 a ton; Crow's Nest, $:o a ton.

Cement.— $3.25 to $2.50 per barrel, in cotton bags.
Chain.—Coil, proof, M-inch, $7; 5-16-inch, $5.50; ^-inch, $4.90; 7-16-inch,

$4.75; K-inch, $4.40; ^i-inch, $4-20; l^-inch, $405; logging chain, 5-16-inch,
$6.50; Jt-inch, $6; M-inch, $8.50; jack iron, tingle, per dozen yards 15c. t*
75c. ; double, 35c. to $1 ; trace-chains, per doxcn, $5.35 to $6.

Dynamite— $11 to $13 per case.
Hair.— Plaster's, 80 to 90 cents per bale.
Hinges.—Heavy T and strap, per ico lbs., $6 to $7.50; light, do., 65 per

cent.; screw hook and hinge, 6 to 10 inches, s%c, per lb.; 13 inchei up,
per lb., 4j.ic.

Iron—Swedish iron, loo lbs., $4.75 base; sheet, black, 14 to aa gauge.
$3-75; 34-gauEe. $3-90; a6-gauge, $4; 28-gauge, $4.10. Galvanized—American,
18 to 3o-gauge, $4.40: aa to a4-gauge, $4-65: a6-gauge, $4.65; 38-gaugc, $4-90;
30-gauge, $5.15 per 100 lbs. Queen's Head, 23 to 34-gauge, $4.65; 36-gauge
English, or 30-gauge American, $490; 30-gauge American, $5.15; Fleur de
Lis, 23 to 24-gauge, $450; 2S-gauge American, $4.75; 30-gauge American, $5.

Lead Wool.—$10.50 per hundred, $300 per ton, f.o.b., Toronto.
Pipe.— Iron, black, per 100 feet. Ji-inch, $3.50 ; Ji-inch, $3.80 ; H-iQch,

$3-40; W-inch, $4.60; i-inch, $6.60; if^i-inch, $9; ij4-inch, $10.75; a-inch,

$14.40; galvanized, !4-inch, $4.25; >4-inch, $5.75; i-inch, $8.35; iK-ioch,
$11.35; iW-inch, $13.60; 2-inch, $18.10. Lead, 6j4c. per lb.

Picks.-Clay, $5 dozen; pick mattocks, $6 per dozen; clevishei, 7c.

per lb.

Pitch,—Pine, $6.50 per barrel; in less than barrel lots, 4c. per lb.;

roofing pitch, $1 per cwt.

Plaster—Per barrel, $3.
Roofing Paper.—60 to 67f4c. per roll.

Lumber—No. i pine, spruce, tamarac, British Columbia fir and cedar-
Nails.— $4 to $4.25 per loo. Wire base, $3.85; cut base, $3.90.

Tool Steel.—8>^ to 15c. per pound.
Timber.—Rough, 8x3 to 14 x 16 up to 33 feet, $34 ; 6 x so, 8 x 20, up te 31

feet, $18; dressed, $37.50 to $48.25.

Boards.—Common pine, 8-inch to i3-inch wide, $38 to $45 ; siding, No.
3 white pine, 6-inch, $55; cull red or white pine or spruce, 6-inch, $34.50; No,
1 clear cedar, 6-inch, 8 to 16 ft., $60; Nos. i and a British Columbia spruce,
6-inch, $55; No. 3, $45.

#

Toronto, July ist, 1909.

The holiday coming in the midd!e of the week has had the effect of

making the market very quiet. Brick are in steady demand, but it is ex-

pected the yards will be able to supply the demand within a week. Cement
remains firm, the demand from Western Canada helping to steady the
market.

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted:

—

Antimony.—Demand inactive, market weak at $9 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen, $7 to $9.

Bar Iron.—$1.05 to $3, base, per 100 lbs., from stock to wholesale dealer.
Market well supplied.

Boiler Plaies.— ?i-inch and heavier, $3.30. Boiler heads 250. per 100

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, i J^-inch,
IOC. ; I

H -inch, gc. per foot ; a-inch, $8.50; aj^-inch, $10 ; 2K -inch, $10.60;
3-inch, $13.10; 3K-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper—Plain, 30c. per roll; tarred, 40c. per roll. The spring
rush is over and business steady.

Bricks.—Business is very active, price at some yards $0 to $9.50, at
others, $0,50 to $10, for common. Don Valley pressed brick move also
freely. Red and buff pressed are worth, delivered, $18; at works, $17 per
1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 70c. per ton of 3,000 lbs., i-jnch, a-inch, or larger,
price all the same. Broken granite is selling at $3 per ton for good
Oshawa.

Cement.—The supply is far beyond the demand, and every maker seems
to have his storage capacity occupied to the full. There is no reason,
therefore, to look for .^ny immediate change in the present quotation of

$1.70 per barrel, including bags, or $1.30 without bags, car lots; for smaller
quantities $i.jn to $1.50 per barrel in load lots delivered in town and bags
extra. In paper packages, price would be, including paper bags, $1.40 to

$1.50.

Coal.—Pennsylvania hard coal the retail price in Toronto is

$6.50, with a strong likelihood of its continuing at this price for
a month or two, the operators appearing to have agreed for a while. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.50. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghioghcny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $3.65 to $2.85; lump coal from other districts, $3.4«
to $3.70; mine run loc. less; slack, $3.50 to $2.70; canne) coal plentiful at

$7.50 per ton ; coke, Solvey foundry, which is largely used here, quotes at

from $5.35 to $5.50; ReynoJdsville, $4.50 to $4.75; Connellsville, 7a-bour coke,
$5.25 t" $5-.^"-

Copper Ingot.—The firmness continues at $13.85 to $14.05 per 100 lbs.

The demand continues moderate.
Detonator Caps—75c. to $1 per 100; case lots, 75c. per too; brokea

quantitir*. %'..

Dynamite, per pound, ai to asc, as to quantity.
Roofing Felt.—Unseasonably quiet, price maintained at $1.80 per 100 lbs.

Fire Bricks.-English and Scotch, $30 to $15; American, $37.50 to $33
per I, o^ The demand is steady and stocks light.

Fuses.— Electric Blasting.—Double strength 4 feet, $4..'^o ; 6 feet, $5

;

8 feet, $5-50 1 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4-50 > 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per i,oo«

feet
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CANADA'S WATER POWER.

The water pt)wer of Canada i> one of the most valu-
able assets, and wlien one considers that the probable
av.iil.ible water power of Canada exceeds 25,000,000
horse-ower one must be impressed with the possi-
bilities of hydro-electric development in this country.

In a recent report on this question Mr. J. B.

Challies, H..\.Sc., of the department of the Interior,

Ottaw.i, estimated the minimum flow dexelopmcnt of all

the water powers of Canada at 25,1)82,907 horse-power,
and ol this enormous amount only about a fiftieth has
been developed, or some 5i(),885 horse-power It has
been estimated that the maintenance of one horse-power
per annum from steam power requires 21.9 tr)ns of tioal.

On this basis the Canadian water powers would develop
annually as much energy as 56-2,455,633 tons of coal will

!<i\e out in steam power.
The following table gives the distribution by Pro-

vinces of the power possibilities and of the present de-
velopments :

—

Minimum Flow Present
Location. Development. Development.

Vukon 470,000 .

Kritish Columbi.i 2,065,500 73,100
.Alberta i ,144,000 1 ,330
-Saskatchewan 500,000 ....

Manitoba 505,000 18,000
Xorth-W'est Territories .... 600,000 ....

<^"tario 3. 129.168 33'. '57
Quebec 17,075,939 50,000
\ew Brunswick 1 50,000 ....

Xova Scotia 54.300 13,300

Total 25,682,907 516,887

The largest single water power is said to Ije on the

Hamilton River, Labrador, where there are some nine
million horse-power available.

With the solution of the problem of long distance
transmission of electricity there will come a |x?riod of

great activity in power plant erection.

Canadian water powers will in time be utilized for

long distance haulage of freight and pas.sengers. Elec-

tricity will be used for heat as well as for lighting, and
the Department of the Interior did well in pointing out
the location, distribution, and possibilities of Canada's
water power.

MR. LUiMSDENS RESIGNATION.

The resignation of Hugh Lumsden, Chief Engineer

of the National Transcontinental Railway Commission,
again places this great public work, its management, and

its staff of engineers in the limelight.

Nfr. Lumsden has iDeen chief engineer since the

organization of the Transcontinental Commission five

jears ago. This great enterprise has grown under his

direction, and he must be familiar with routine and

details to such a degree that his resignation will be

serious, indeed.

It is but natural that in work of such magnitude,

covering such a stretch of country, there should arise



24 THE CANADIAN ENGINEER July 9, 1909.

circumstances in which criticism would find room for

expression. Add to the dilliculties—engineering, finan-

cial, strategic, and poHtics—and you have a combina-

tion that will quickly breed scandal talk.

The reason for Mr. Lumsden's resignation has not

been given. It is not a matter of holidays nor incapacity

for hard work. Men of Mr. Lumsden's type do not quit

work in the midst of difficulties. The motive for his

resignation must be sought elsewhere.

Last winter Major Ifodgins' charges were not fully

considered. Tiie Goxernnienl and the contractors were

pleased to sec them dropped, (ireater candor on the part

of the Government at that time and a more thorough

investigation at that time would have made unnecessary

mucii of the work of the Arbitration Board.

The public have decided that Mr. Lumsden resigned

because, from first to last, the politicians appointed and

promoted more engineers than did the chief, and any

fairy tales that may be invented will not satisfy.

The public are about right, and, Mr. Graham, if you

are going to save the situation, you will require more

resignations, and those from men around the top.

The C.P.R. furnished scandal talk for twenty years.

The G.T.P. will do likewise unless some courage is

shown in handling the present situation.

THE ENGINEER AND HIS JOB.

Tile engineer who is most sought after is the one

who asks as few questions as possible. Whether as an

engineer taking charge of work for a client or as an

engineer reporting to his chief, he will never favorably

impress by fussing and volleys of questions.

Results are what are required, and no amount of

talk or show will take its place. Your client or your

chief does not want to be worried with unnecessary ques-

tions, nor does he want you to take undue responsibility.

The successful engineer is the man whose courage

and good judgment will allow him to take the initiative,

and who can be trusted to work out successfully the

scheme and its details.

THE ENGINEERS' CLUB. TORONTO, ANNUAL
EXCURSION.

The Engineers' Club, Toronto, have arranged to

hold their annual excursion this year on July i6th and

17th. The trip will be by C.P.R. train to Bobcaygeon,

and from there on the following day the party will sail

through the Kawartha Lakes and Canal to Lake Simcoe,

returning by the York Radial Railway to Toronto.

Tho.se who took the trip with the Club last year

had a most enjoyable and profitable time, and it is ex-

p>ected this year the attendance will be even larger than

on previous occasions. There is much to see, the trip is

planned away from the usual path of sightseers, and

those wishing to go should at once commimicate with

the treasurer, J. L. Street, 37 Melinda Street (M. 3280),

so that travelling arrangements may be completed, .ind

so the comfort of all provided for.

» ^ •

EDITORIAL NOTES

The Dominion Iron and .Steel Company made a now
record in nearly all of its departments during the month
of June. The products were as follows:

—

Tons.

Pig iron 24,260

.Steel 28,
1
42

Rails 18,419

Wire rods 7.404

Total shipments 27,000

The Canadian Pacific Railway Company's fiscal year
closed June 30th. Gross earnings for the year were the

greatest on record, being at least $76,117,167, compared
with $71,384,173 last year. In June the gross earnings

amounted to $(),354,ooo, but this figure will be consider-

ably augmented by the miscellaneous receipts when the

final reports are made up.

* * * *

The Interstate Commerce Commission have issued

the railway accident returns for the first three months of

1909. The returns show that in the United States there

were 663 people killed and 15,122 injured. This shows
an increase in casualties of 344, but a decrease of 65 in

deaths over the first three months of 1908. The damage
to cars, engines and roadways by these accidents

amounted to $1,847,202.
* * * *

The ratio of working expenses to traffic receipts on
the French railways is increasing. On the Orleans
system in 1905 the ratio was 46.70 per cent., in 1906
it was 48.29 per cent., and in 1908, 53. 88 per cent. The
increased price of material had something to do with

this, but so also had the decision to grant each employee
fifty-two holidays in the year. This alone cost this

system $600,000.

PRECIPITATION FOR JUNE, 1909.

The rainfall was very deficient in nearly all portions of

the Dominion, except in a few isolated localities, noticeably

in the Gaspe Peninsula, and in the extreme southwestern

portion of Saskatchewan, where for the most part the usual

quantity appears to have been well exceeded. Ottawa City

recorded an amount in excess of the average, also a few

places in the extreme southwestern counties of Ontario, in

each instance owing to the prevalence of thunderstorms in the

localities affected. In British Columbia the negative de-

parture varied from six-tenths of an inch to three inches. In

the Western Provinces, the deficit was very generally from

33 to over 100 per cent., in Ontario, from one and a quarter

to two inches and a half, in Quebec, from three-fourths of an

inch to over two inches, and in the Maritime Provinces from

one-half to nearly three inches.

The table shows for fifteen stations included in the re-

port of the Meteorological Office, Toronto, the total precipi-

tation of these stations for the month.

Departure from the

Station. Depth in average of twenty

inches. years.

Calgary, Alta 2.1 — i.o

Edmonton, Alta iS —1.3

Swift Current, Sask 5.0 -I-2.0

Winnipeg, Man 1.5 —2.0

Port Stanley, Ont 2.8 +0.0

Toronto, Ont 1.2 —1-5

Parry Sound, Ont i.i — 1.6

Ottawa, Ont 2.4 +oS
Kingston, Ont I.i — 1-7

Montreal, Que. . . 1.6 —2.1

Quebec, Que 3-2 —o-7

Chatham, N.B 30 —0.5

Halifax, N.S i-i —2-7

Victoria, B.C 0.5 —0.6

Kamloops, B.C. 0.8 —0.6

CANADIAN SOCIETY OF CIVIL ENGINEERS'
ANNUAL EXCURSION.

This year the Canadian Society of Civil Engineers held

their annual excursion on June 24th and 25th, to Windsor,

Ont , and visited the Detroit tunnel and the Canadian Bridge

Works, Walkerville.
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Three coaches were rc(|uired for the party, one coach

from Montreal, one from Ottawa, and one from Toronto. A
([Uick and pleasant trip was made by C.I'.R., T.ll. & B., and

M.C.R.

At W'ndsor, Ont., the party were the guests of the Butler

Bros.' Company, who have the contract for building the new

tunnel under the Detroit River. A thorough inspection was

made of the shield work at the approaches and the sub-

aqueous section where the work is being carried on under air

pressure. A trip was made to the concreting barge in mid-

stream, from which the concrete is poured around the iron

pipe.

On the second day the Canadian Bridge Works at Walkcr-

ville vvas inspected.

Among the party from Montreal was :— .-K. Belangcr, J.

T Bertrand, W. I. Bishop, VV. E. Boucher, J. L. BusfieW, P.

Davis, J. A. DeCew, J. A. Jamieson, T. Lanctot, J. G. Le-

grand, T. \V. Lesage, H. M. MacKay, A. McCuUoch, C. M.

McKergow, C. H. McLeod, M. Morssen, S. F. Rutherford,

T. G. Randolph, F. P. Shearwood, J. H. Sullivan, \V. V.

Taylor, W. F. Tye.

From Toronto :—.A. C. D. Blanchard, L. O. Clarke, S. J.

Fisher, J. Galbraith, E. A. James, E. B. Jost, E. II. Keating,

K. .A. MacKenzie, N. M. McLeod, F. F. Miller, W. Miller,

C. \V. Noble, \V. F. Scott, C. R. Young.

From Ottawa:—.A.. .Amos, X. Cauchon, C. R. Coutlee,

A. S. Cram, F. Davis, H. M. Davy, R. F. Davy, G. A. Moun-

tain, J. J. Murphy, A. Roger, .A. Surveyer, G. V'olckman, E.

T. Wilkie.

From St. Thomas :—J. A. Bell, F. .A. Bell, G. A. Mc-

Cubb'n.

AIR COMPRESSION.

On the evening of July 5th, at the Engineers' Club, Tor-

onto, Mr. William Reavel', M. Inst., M.E., of Ipswich, Eng.,

gave an address on the Principals Governing the Compression

of Air.

Mr. E. Wragge, Consulting Engineer, Toronto, acted as

chairman, and the audience listened wdth great interest to

Mr. Reavell's address.

Mr. Reavell described the design and workings of one,

two, or three stage compressors, as well as unjacketed compres-

sors, he also outlined the various methods of testing the

efficiency of compressors. He also took up the question of

the relative efficiency of turbo and reciprocating machines,

and said in part :
—"The difficulty of making exact tests, and

th; difference of opinion which exists as to the proper way

in which efficiency should be measured, account for much of

the confusion by which the subject is surrounded. If the

heat gei^erated during compression could be continuously ex-

tracted, so that compression was isothermal, the work done

would be a minimum, and the eflficiency, consequently, the

highest possible. Isothermal compression is quite impossible

of realization, though the ideal forms a convenient basis for

comparison. On the other hand, one may assume no heat ab-

stracted, and compute efficiency, therefore, on the basis of an

adiabatic compression. This is in a sense fairer to the ma-

chine, but not so good a guide to the purchaser, particularly

if he wants to use his air cold. A third method is that used

by Professor Rateau, by which, in the absence of water-cool-

ing, the efficiency is deduced from the temperature rise of the

air in passing through the machine."

PERSONAL.
MR. LAWFORD GR.ANT has been appointed manager

for Canada of the Canadian British Insulated Company,

Ltd., Montreal, Canada, who have bought out the Canadian

interests of the British Insulated and Helsby Cables, Ltd.

MR. FRANK VV. MORSE, former General Manager of

the Grand Trunk Pacific Railway, is in Montreal. Mr.

Morse came from New York on the G.T.R. private car by

which Mr. C. M. Hays went to New York en route to Eng-

land.

wati;h storaui; in elevated tanks and
standpipes.*

H. E. Horton, M.W.S.E.

The advantage of water stored at an elevation is recog-

nized by all as desirable; to fit to the varying local condi-

tions many expedients arc resorted to. We have under dis-

cussion the use and advantage of the clcvali'd tank and

standpipe.

It may be interesting to notice the evolution from the

wood tank on a low trestle, as so universally used for water

supply til the railway locomotives, placed upon a higher

trestle for a small town's water supjily, this trestle as time

went on being substituted by metal, and following this the

lank being made of steel ; all in the same line of evolution

and about the same time that bridges and • ^'^ 'i.inged

from wood to steel.

Occasionally there is suggestion of building elevated

water storage in reinforced concrete. However, as it takes

the same amount of steel to reinforce the concrete that it

does to hold the water without the concrete, it has only been

used where there is an apparent intensity of desire for the

truly unique, and for the purpose of this discussion we will

ignore it.

A standpipe, open at the top, of small diameter, was

an attachment to large pumping works at a very early date

I
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must be provided for normal unit stresses of over 2 in. in

thickness.

Now, as it happens that water stored for purposes like

fire protection in its various demands, such as sprinkler

system for fire extinguishment for regular town waterworks,

water is frequently required at considerable elevation and

with the least range of varying- pressure ; in fact, an abso-

lute uniform pressure would be ideal. This is impracticable;

hence, we must allow at least 10 per cent, of the extreme

height for a varying pressure.

From estimates covering a large number of examples,
|

with limitations as above, it may be asserted that with a low

elevation like a mere flat tank, a tower is at a disadvantage,

but when the average elevation of water required is 100 ft.

it w'ill cost twice as much to store it in a standpipe as in an

elevated tank. Again, it may be wanted at an average ele-

vation of 150 ft. ; if so, it will cost three times as much to

store it in a standpipe as in an elevated tank. When wanted

at ;oo ft. average elevation it will cost four times as much
to use a standpipe as the tower and tank. At 250 ft. average

elevation it will cost five times as much in a standpipe as

in a tower and tank. At 300 ft. average elevation it will cost

six times as much to use the standpipe design as a tank.

From all the above, it is apparent why towers and tanks

have come into use for storage of water where potential

energy of the water is a matter of consideration.

The tower to support a tank may be readily designed

with three or more supporting legs. The foundations for

such tower and the stresses from wind are well worked out

in connection with the elevated skeleton structures so fre-

quently seen on our railroads. Local conditions must deter-

mine the character of the foundations. The batter of the

legs will usually be such that the uplift from the wind on
the windward side (and tank empty) is abundantly provided

for by convenient anchorage. It will be found an advantage

to place the legs of such a tower radially from the centre,

sc- all the legs will be alike for convenience in manufac-
turing.

The tank itself may be a cylinder with a flat bottom

placed upon a platform built of beams. This class of I

design will invariably be over costly, the relation varying
I

somewhat as the diameter to height of tank varies. Prefer-

ably the bottom may be conical or hemispherical, made of

plates only ; in fact, combinations of the spherical com-
bined with the conical have been worked out to relieve the

excessive stresses developed at the intersection of the cone
and cylinder. It is somewhat the personal equation of the

designer that determines how this part of the design shall

be carried out.

At the point of attaching the tower to a tank it is quite

the usual practice to use a horizontal girder strong enough
to take up any tendency to deform the cylinder by the hori-

zontal components of the supporting posts ; hence, it will

be observed that this girder is of much greater importance
on a tank supported with three posts than if the same tank

was supported by six.

From conditions as herein indicated there has been
much discussion and variation in design in placing a tank
with a conical or spherical "bottom on a tower. Many de-

signers believing it is a necessity to extend the cylindrical

part some distance below the water level, and look at, and
think of, this extension as a circular girder, while others

have treated the entire depth of the cylinder of the tank as
the web of a circular girder. Sufficient to say that there is

no difficulty in making an eflficient design either way.
Some engineers feel a greater satisfaction in designs

so developed as to present a multiple number of supports
from the tower to the tank, which to all of this there is no
objection other than the one of increased cost. The best
results with least cost will always be found with a standard
design.

The tank must hold water. Tight work has to be de-

veloped. It will ordinarily be found to great advantage in

construction if a close study is made of the joints and their

disposition to the end that rivets will not necessarily go
through a large number of plates, and that caulking edges

be so arranged that the same may be gotten at to caulk and

make the work watertight.

The tank on such towers is usually supplied with water

by a riser pipe up the centre of the tower. This riser pipe

is enclosed in a frost casing, some three or more thicknesses

of lumber, about which "building felt" is freely used.

For sprinkler tanks, where water merely stands in the

tank, in this climate they will have to be supplied with

artificial heat. This may be accomplished by a moderate-

sized water heater directly connected with the riser pipe, or

with live steam, if the tower is so situated that live steam
ij available.

If the tank is in general service, like a town's water-

v.orks, and the service is such as to require, say, one hour's

pumping in the morning and one hour in the evening, a

very moderate-sized works will require no further attention

as to freezing.

I do not wish to be understood as advocating the use of

an elevated tower and tank in connection, say, with a hill,

to put an ordinary earth reservoir in, or to place a flat metal

tank on, provided said hill is within convenient reach from
both ihe pumping station and the point of consumption.

Each location presents a problem

1

J
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made of the structures that failed, and it seems to be notice-

able that there were fairly high unit stresses involved in

all,cases.

In years past little attention seemingly has been Riven

by designers of standpipes to the efficiency of the rivet con-

nections. In analyzing this question of efficiency of connec-

tions we assume that rivet shear is equal to two-thiids the

tension value of the material, and it is not unusual to find

standpipes with rivet efficiency of no more than 30 per cent,

of the value of the plates.

The question of rivet efficiency in anything like boiler

or tank work is of paramount importance. While it is pos-

sible by double butt strap joints to make a rivet joint of

more than 90 per cent, efficiency, yet due to the added

weight of material as well as cost of labor, it may be doubted

i" there is any advantage in attempting to develop efficiency

to exceed 80 per cent. In fact, in moderate-sized tanks some-

thing like 70 per cent, efficiency will quite likely work out

the most satisfactory. Experience seems to justify the use

of lap joints on material up to, say, H-inch thickness.

There never has been a failure where the stresses on the

efficiency of the joints in the standpipc were as low as

15,000 pounds per square inch, and larger numbers of pipes

are standing and have sto<id for a long period of years

where the stress on the efficiency of the joints is over 30,000

pounds per square inch.

The towers and tanks shown are in use for:

—

City Water Works.

Public Institutions.

Private Kstates.

Industries.

Railroads.

Hydraulic Works.

With i-xamplcs of:—
Three supports to lank.

Kour supports to tank.

Six supports to tank.

Eight supports to tank.

Twelve supports to lank.

Also the :
—

Flat bottom tank.

Conical bottom tank.

Ilcmispherical bottom tank.

Si-nii-elliptical bottom lank.

We also have a lantern slide showing a 50-foot diameter

tank bottom, fully assembled in the yard for reaming 15,000

radial h.oles through approximately ij^-in. from ii-16-inch to

I i-i6-inch.

125,000 Cals. 135 ft. High.

C.P.R., Winnipeg, Man.

75,000 Cals. 91 ft. High.

Edmonton, Alta., N.W.T.

60,000 Cals—35 ft. High. G.P.

& St. Louis Ry., Lock

Haven, III.

100,000 Cals. 150 ft.

High. Hospital

for Insane,

Columbus, 0.

In the matter of spherical work, the surface cannot be

developed, while the cylinder or cone may be. The diffi-

culties of mechanical execution are such as to generally

preclude the use of the sphere or sections thereof in plate

metal construction.

The group of standpipes referred to above were designed

on a Ijasis of gravity stress of about 15,000 pounds per

square inch of the gross section of the plates. That the

mortality has not been more serious is surely a kind inter-

position of an over-ruling Providence. While there may have

been bad material and bad workmanship, there has also been

most unfortunate designing. To such designs the failures

must be charged.

Towers and tanks have a better record as to their mor-

tality. In fact, very little in the way of failure or criticism

has presented itself. There have been examples of conical

bottoms attached to the cylindrical part with a moment on

the joint. Great difficulty has been experienced in keeping

such joints tight, and the one only very considerable failure

of a tower and tank has occurred from this fault in design.

It is my pleasure to present to you some illustrati6ns of

sundry examples of elevated towers as constructed. These

have been selected as showing a variety of use, as also a

variety of structures.

We have the tower and tank, with sundry expressions '

of architectural effort and atmosphere, all of which reminds

us that the personal must have consideration, and the

further very interesting fact that there is no gauge in the

matter of taste.

We have a tank with elaborate protection against the

cold in the extreme north. We have them with no protection

in the south.

The amount of water pumped for Erie, Pa., during 1908

was 4,483,392,032 gallons, an increase of 157,295,184 gal-

lons over 1907. The average daily pumpage was 12,249,705

gallons, or a per capita of 175 gallons on a basis of 70.000

population. The amount of water furnished by meter

measurement to manufacturers and other large consumers

was 1,169,536,621 gallons, a decrease of 27,590,994 gallons

from the previous year. Deducting the amount of water fur-

nished by meter measurement from the total amount of

water pumped, gives the approximate amount of water fur-

nished for domestic use, churches, schools, charitable pur-

poses, fire protection and other city uses, 3,3i3j855.44> gal-

lons, a dailv average of 9,054,249 gallons, and an average

daily consumption for the several uses mentioned of 129.35

gallons, being an increase in the daily per capita of 2.35

gallons.

The Canadian Pacific Railway Company's fiscal year

closed last Thursday, and the new year started on Friday

morning. Gross earnings for the year ending June 30th,

1909, were the greatest on record, being at least $76,117,167,

compared with $71,384,173 last year. In June the gross earn-

ings amounted to $6,354,000. but this figure will be consider-

ably augmented by the miscellaneous receipts when the final

reports arc made up. Steamship earnings will be added to

the above figures in the final report.
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ENGINEERING ORGANIZATION.

R. E. W. Hagarty, B.A.Sc.

As a conclusion to "Hydraulic Enginci'ring in the

Yukon," an article which appeared in The Canadian Engi-

neer, February igth, iQog, a few words regarding- the organi-

zation features of the Yukon Gold Company are probably in

order.

The importance of organization in a large <'ngineering

work is evident ; but, nevertheless, we are sometimes sur-

prised to find clever engineers either naturally or affectedly

deficient in regard to this feature. There are others who will

frankly admit the importance of thorough organization, but

who trust such matters to a walking boss, or a foreman. For

instance, the management of the Panama Canal under the

old regime was an example of this condition.

However, after examining the workinj- conditions which

existed in the Yukon construction one realizes not only the

importance of organization, but that the effective application

of the same is a science which must play a large part in any

successful engineering undertaking.

The fact that the Yukon is widely remote from the out-

side world, and also the shortness of the working season

rendered complete organization •designed for rapid construc-

tion doubly necessary.

-At the head of affairs was a man who ranked as chief

engineer, organizer and business manager combined. He
was virtually "czar" of the entire concern and was personally

responsible for all details in every department. His position

was known as that of "resident manager " Under him were

the heads of the various departments, of which the following

is a classification :

—

I. Construction Department :

(a) Main ditch (excavation),

(b) Pipe line,

Ic) Flu Tie.

IT. Hydraulic Department,

HI. Dredging Department.

IV. Surveying Department.

V. Electric Department.

VT. Business and Legal Department :

(a) Legal,

(b) .'Accountants',

(c) Ornenl book-keeping.

(dlT'me-keerin^: and empIoym<nt,
(e) Commissariat,

(f) Warehouse, ordering and shipping,

(g) Cost department (distribution, book-keeping).

The heads of ca'-h department re^orted dircdv to the

Resident Manager, who was thus kept in constant possession

of the details of the entire system to an extent impossible

under other conditions.

Under these circumstances, however, the heads of depart-

ments have practically independent control over their respec-
tive sections of the work ; and this frequently caused trouble

to the resident engineers, or the foremen who had work with-

in the jurisdiction of more than one of ' the department
superintendents each of whom was apt to expect his own
portion given precedence.

Considering the enormous difficulties of construction and

the entent of the work the organization proved a practical

success and reflects considerable credit ui^on Mr. O. B. Perry,

Mr. C. A. Thomas, and others in charge of the work.

SOME PRODUCER GAS PLANTS IN AND
AROUND THE CITY OF BERLIN,

GERMANY.^

B. F. Haanel, B.Sc.

Five gas producer plants were visited;- four of which

were situated in Berlin and vicinity. Of the four inspected

in Berlin, and vicinity, two were equipped with anthracite

producers ; one with a coke producer ; and one with a lignite

(brown coal) briquet producer. The fifth was installed at the

plant of the Korting Brothers at Hanover, and was equipped

with a producer for gasifying badly caking bituminous coal.

Coke Producer Cas Plant.

This plant is situated at \\ ilmersdorf, a suburb of Berlin,

and is used for pumping water for city purposes.

The equipment consists cf four 400 horse-power two-cycle,

Korting gas engines—using either producer or illuminating

gas—and two large coke gas producers. Under ordinary

circumstances coke would never be used whenever cheaper

fuel is available, inasmuch as its cost is prohibitive. In this

case, however, the municipality operating this pump station

also operates an illuminating gas plant, the coke from which

is used to generate gas for the pumping engines.

This plant has been operated continuously for several

1' years, a"nd the cost of repairs and up-keep is said to be ex-

tremely low ; much below that for a steam plant of like

capacity, used for a similar purpose.

It may be of interest to note that, the number of revolu-

tions of the engine varies according to the work done ; from

30-90—the efficiency of the engine remaining constant.

The consumption cf coke per effective horse-power hour

is 1.5 kg". (^.;i lbs.), which seems excessive, and as it costs

at VVilmersdorf from 30 to 40 marks ($7.20 to $9.60 per ton),

coke—especially at this place—cannot be called an economical

fuel.

Ant:".racite Producer.

A plant, consisting of three gas engines of 1 10 effective

horse-power each, and three anthracite gas producers, was

installed in the basement of the warehouse of A. Yandorf and

Company, Berlin. The power developed was used for generat-

ing electricity for light and power purposes.

This plant has been in operation for four years, and em-

ploys a chief engineer, one assistant engineer and one

stoker. The cost of repairs during the four years it has been

running is said to be very low.

The consumption of fuel per effective horse-power hour

is 0.3S kg. (0.836 lbs.), which is very satisfactory, the build-

ers in this case guaranteeing one lb. per horse-power hour.

No trouble at all is experienced from any source with

these producers, and the labor of stoking and cleaning of

ashes is almost negligible.

*F.xtraction from a report to Hon. W. Templeman,

Minister of Mines for Canada.

RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMP.^NY

Canidian Pacific Railway .

.

Caoadian Northern Railway.
'Grand Trunk Railway
T. A N. O
Montreal Street Railway ...

Toronto Street Railway
Winnlcec Electric

MileaiEe
Operated

8.920.6
2,966.9
3.&3«

1^3
IH
70

Capital In

Thouianda

(ISO.OOO

226.000
(Gov. Road)

18,000
S,0D0
(1.000

Par
VtlDC

<100

'

ioo

100
100
100

EARNINGS
Week of June 28

1909

1.971.000
26«.600

1.196.866
84.957
78.113
79.86B

1908

T';77.o6ir
218.700

1.181.808
21,873
74,128
71.684

STOCK QUOTATIONS
TORONTO

Price
July 2

•08

168)

167

Price
June 24

-09

Price
July 1

09

1811183

Week
lEnd'd
l.lujy. 1

I
110

MONTREAL
Price

July 2
'08

Price

June 24'

09

Salea

111 Week
J"'!'! End-d

Price

'09

160 159J182; 182i I82i 182

'1st. prel.ll>5i, 3rd pref. 66i, ordinary 23f

.

185
123) 123)

1187}

173

98i
169

172 218
OS, 124
168l.. .

217) 2l8i 218
123) 124 123)

JujyJ
470

232
31S
20

G.T.R. Stock ii not lilted on Canadian Ejcbantei Theaa pric« art ouoltd on tbt London Stock Eichanra.
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An interesting- feature of this installation is the arrange-

ment of the charpinfi: hoppers of the producers. As described

above, the producers arc situated in the basement of the

buildinif, and the roof of that part containing- the producers
is level with the ground above, and constitutes the drive-

way for trucks, etc. The charging hoppers of the battery of

producers project through this roof into this open court or

driveway, and the fuel is simply hauled beside the charging
hoppers and dumped into the coal boxes contiguous to them.

By this method, the cost of stoking—in addition to being
accomplished in the open air—is reduced to a minimum.

The waste gases of the engine e.\haust—which are a

nuisance in most gas engine plants, owing to the odor and
noise—are in this plant discharged at the top of the building,

which is four stories high.

The cost of fuel delivered is 19 marks ($4.56) per metric

ton. .A. metric ton corresponds to the English long ton, from
which it will readily be seen that the plant is very economical.

The second anthracite gas producer plant visited was
that of the Spindlershof Geschaftshaus, Berlin.

This installation is composed of two engines of no
horse-power, running at t6o revolutions per minute—used for

lighting; and one engine 180 horse-power, 140 revolutions

per minute, used for power purposes. The anthracite gas pro-

ducers in this plant are identical with those employed in that

described above. The engines and producers have been in

constant use for six years, during which time no troubles of

any kind have been experienced, and during this period the

cost of repairs was remarkably low.

The average consumption of fuel per effective horse-

power is 0.4 kg., about o.SS lbs. The price of coal delivered

at this plant is about iq marks (•?4.56).

Caking Bituminous Coal Producer.

The only producer gasifying caking bituminous coal in-

spected w-as at the workshops of the Korting Brothers, Han-

over, and was utilized as part of the permanent power in-

stallation, for generating electricity. This producer is of 150

horse-power capacity, and has been run for a period of six

weeks—twelve hours per day—without closing down. The
only reason for terminating the run at the end of that period

w-as, an accident to the electric generator. During the entire

length of the run, no trouble of any sort was encountered,

scarcely any poking of the fuel bed was resorted to, and thi:

gas delivered to the engines was of a uniform quality. While

no trouble was experienced in the running of the gas engines

on account of tarry matter, an inspection after closing down

disclosed the fact that, about 3 mm. of tar and soot were de-

posited on the walls of the cylinder, and in the entry and

exhaust pipes.

The fuel consumption during the run was about one lb.

per effective horse-pow-er hour.

The smallest producer which the Korting Brothers

guarantee to operate successfully on caking bituminous coal,

is of 150 horse-power capacity; any smaller generator will not

operate for any length of time, owing to the fusing of the

has just been brought from the testing rpom, and after an

engine has been run under its own power for several hours

or long enough to satisfy the insiH-ctor and chief tester that

it is entirely satisfactory—a final brake test is taken from

the water-tooled brake wheel.

It is interesting to note the method of testing employed.

The engines are placed on a stand and the first engine is

started under its own power and the friction clutch, driving

the brake, is thrown in after which the second friction

clutch is thrown in, which causes the first engine to drive a

second engine.

Sufiicicnt load above the drag of the second cnKim- 1^

then added by tightening up the brake to absorb the full

power of the engine at its normal speed.

The two engines, one driving and the other driven, arc

run in this manner for several hours, or until every detail

of the outfit has been thoroughly tested and adjusted. .\

careful brake test on the first engine is then made, lull

data of which are recorded on a test card.

This engine is then removed and sent to finishing de-

pariment to be prepared for shipment, and in its place is

put the third engine and the second engine is then started

up under its own power, driving the third engine, and this

method is followed out continuously.

It is claimed that all moving parts are worked to a per-

fect contact before working strains arc applied, and then

when the motor is run under its two-power it is always given

a load.

It is maintained that the fault with the testing "n' *

A UNIQUE GASOLINE ENGINE TESTING
PLANT.

By Frank C. Perkins.

The accompanying illustration shows a most complete

and thoroughly up-to-date testing room as utilized at. De-

troit, Michigan, for testing Gray gasoline engines which are

run under conditions as near like those in service as possible.

The engines are run in such a way that every possible

thing that might be a defect or cause of difficulty at a later

date in the hands of a customer, is observed and corrected.

The illustration shows in this testing room eight blocks,

or large testing stands, each of which holds two motors.

In the centre of the testing stand is a water-cooled brake

wheel, and between this wheel and the motor on each end is

a friction clutch.

It is stated that this arrangement is to enable each

engine under its own power to work out an engine which

m.u.> 111. <;..!:. .. that they are run without a load and the

brake test is taken from the fly-wheel; the fly-wheel soon

heats and expands and requires frequent adjustment of the

brake band, and practically makes it impossible to take

a long test, but by using a water-cooled brake wheel the

test can be given for as long as desired.

It will be noted that the beam of the brake is connected

to a dynamometer and all engine power records are care-

fully taken at a certain speed, registered by a tachometer.

The careful testing of all up-to-date apparatus in engi-

neering practice is now acknowledged to be invaluable, as

in the end the added cost and trouble of this work is repaid

to the manufacturer as well as the consumer many times

over. * ^ *

STATEMENT OF ACCIDENTS DURING MAY, n09.

Trade or Industry. Killed.

Lumbering 2"

Mining '"

Building Trades 2

Metal trades 3

Railway service -:>

Navigation ('

General transport

Civic employees i

Miscellaneous

Unskilled labor

Injured.
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SEPTIC TANK CONFERENCE.

On July 7th representatives of several Ontario munici-

palities, including London, Guclph, Waterloo, Berlin, Wood-

stock, St. Thomas, Peterborough, Preston and Barrie, met

at the Engineers' Club, Toronto. .After discussing the pres-

ent situation and the probability of legal action being taken

a deputation headed by Mayor Steveley and Mr. T. G. Mere-

dith, K.C., of London, and Dr. Mearns, of Woodstock,

waited upon Sir James Whitney.

They pointed out that in accordance with the directions

of the Provincial Board of Health, they were installing sys-

tems calculated to purify sewage, and had been threatened

with action for infringement of patent by the Cameron
Septic Tank Company. They asked the Government to

secure a competent opinion from Dr. Amyot and a patent

attorney as to their rights.

'• The request is a reasonable one," was the Premier's

encouraging comment. " The Government will probably

be able to give you an answer after its meeting on Thurs-

dav."

THE SUCTION GAS PRODUCER FOR SMALL POWER
PLANTS.

(Continued from Page 43.)

through which air and the water to form the steam was allow-

ed to flow. These chambers are encased in a steel shell

through which the exhaust from the engine circulates. This

type of producer has been very successful in this country,

and a large number of them are still being installed. This

satisfaction is entirely due to the water regulator, which is

so arranged as to vary the amount of water in proportion

to the load. This water regulator is situated immediately

on top of the vaporizer, and is controlled by the suction of the

engine. An objection to this arrangement in my mind is

that no steam is generated until after the engine has been
w'orking sufficient time to heat up the vaporizer and its con-

necting pipes.

One of the first producers that I built in this country

and one that gave exceptionally good results is shown on

the screen. .A feature of this producer was that surrounding

the generator proper there is a jacket in which the air to sup-

port combustion is pre-heated before it passes through the

vaporizer, which is situated upon the pipe conducting the

hot gases away from the producer. By this means I secured

nearly enough heat to vaporize all the water fed. This
identical producer was tested by Prof. MacFarland, of the

.•\rmour Institute, and although it was of only 16 horse-power

he secured a fuel consumption of 1.02 of a pound of coal per

B.H.P., which result I do not think is bein,g bettered even at

the present day on such a small size plant as :6 horse-power.

I abandoned this design for the reason that steam was not

generated sufficient to give a maximum value of the gas.

I next put on the market a producer in which I pre-heated

the ingoing air by means of a jacket surrounding the pipe

conducting the gas away from the generator, which hot air

passes into the ash pit, the necessary steam being generated

in an annular ring surrounding the boss. This plant gives a

rich gas immediately upon the start, but requires more or less

continual attention, due to the ashes accumulating at the base
of the fuel column, so preventing enough heat from reaching

the vaporizin.g ring. Another objection that developed was
that if the plant was worked on a light load for any length

of time the water fed to the vaporizer was immediately flashed

into steam and passed up through the fuel column unc(|ually,

that is to say, that in the same vertical plane as the water

admission pipe there would be plenty of steam, while on the

side farther from the water pipe there was nearly an absence
of steam. This caused clinkers to form at this side. Lately

I have developed a plant in which I have combined the good
features of my previous plants and at the same time over-

come their objections. In this producer I use a drublc shell,

the space between which I utilize to vaporize and superheat

the air and resulting steam to 500 degrees F., the mixture be-

coming thoroughly mixed before it teaches the bottom of the

annular chamber and it is admitted equally all over the base

of the furl column, thus preventing clinker formation. The
vaporizer in this producer consists of an iron spiral surround-

ing the inner shell and is supplied with a measured quantity

of water at or near the same place where the air to support

combustion is admitted. The method of regulating this water

is extremely simple.

This apparatus consists of two tanks of equal capacity,

mounted upon a rocking table, which is b-ilanced by means

of a spring or pendulum. These tanks are partially filled

with a liquid and are connected at the bottom by means of

a pipe. One of these tanks is connected by means of flexible

connection to the gas pipe supplying gas to the engine. As

the demand for gas varies the liquid with which these tanks

are filled flows from the one to the other, so upsetting the

balance of the table and causing it to assume a new position,

which position governs the affective opening supplying water

to the vaporizer. It is necessary that suction producers be,

fitted with a charging device for the admission of fresh fuel

while the plant is in operation ; we use the regular bell type

of hopper, which has given satisfaction for a number of years,

but we have gone a step farther in so arranging it that it is

impossible to open the top cover while the valve at the bot-

tom is open, or open the valve at the bottom while the cover

is open. These plants occupy a very small floor space and

are so arranged that all parts can be gotten at for purposes

of inspection or cleaning.

In an installation of a 100 horse-power plant which is

operating 24 hours per day there is a fuel consumption of

u -pound of coal per B.H.P. per hour.

ASSOCIATION FOR THE DEFENCE OF SEPTIC
PROCESS SUITS.

In his address b'efore the Canadian engineers interested

in the Septic Process of Sewage Purification, Mr. Wyllie, of

Chicago, mentioned the .Association for the Defence of

Septic Process Suits in the United States. This association

has for its objects :

—

To aid the village of Saratoga Springs in determining
the measure of damages due the company for the use of the

septic piocess (the courts having already affirmed infringe-

ment) ; to defend any suits for royalties brought against

any members of the association ; to resist efforts to secure

an extension of the life of the Cameron patent (which expires

this year) ; to collect data as a basis for giving advice to

members which will enable them to so operate tanks as to

avoid infringement. Finally, to assist members in the ad-

justment of damages where infringement is affirmed by the

courts.

The members arc divided into three classes : munici-

palities, private companies or individuals owning or operat-

ing septic tanks, and individuals not owning or operating

septic tanks. The last class is not subject to assessment, but

the first two are to be assessed when necessary, according to

a schedule. These assessments are intended to cover the cost

ot defending suits from time to time as such suits are

brought, and for resisting the extension of the pafent.

The officers of the association are : President, F. Her-

bert .Snow, Chief Engineer, State Health Department of

Pennsylvania; the secretary and treasurer, Geo. A. Johnson,

of New York City ; Executive Committee, Messrs. Johnson

and Snow and seven other engineers, including H. M. Her-

bert, Chief Engineer of the New Jersey State Board ef

Health, and R. Winthrop Pratt, Chief Engineer of the Ohio

State Board of Health ; Patent Committee, George W. Fuller,

of the firm of Hering & Fuller, who is also the consulting

engineer of the association. The Executive Counsel is

George \V. Kightmire, of Columbus, O., and Charles I..

Sturtevant, of Washington, D.C., is the consulting counsel.
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WATER PURIFICATION

Si;i'TIC I'ROCHSS PATHNTS.

S(>|nit- process suits lia\o hccii larrioil nii in tlu'

I'nitcd States for years and Iroin court to court. Tlu-

Cameron Septic Tank Company secured a decision in

their favor, and since then many American municipalities

and individuals have paid them royalties.

Many engineers throughout the United States do not

approve of paying royalties on this process, and have
oiganized an association for the defence of septic pro-

cess suits. Particulars of the organization are given
elsewhere.

In Canada the question of patentability has not yet

been tested, but the present agitation may end in a test

ca.se being submitted. If such is done, it is to be hoped
the question will receive careful consideration, so that

when a decision is arrived at ail parlies to the dispute

will be content with the finding, and then no allcm|n at

evasions or impositions will be made.

MONTREAL WATER SUPPLY.

The city of Montreal has had considerable trouble

with their water supply, but through it all there has
l)een so much secrecy that the uncertainty is just as

tr\'ing as the actual conditions. Certain of the citizens

have decided it is in the public interest that more infor-

mation be given out in connection with the water supply.

\\'ith this object in view they have presented the fol-

lowing petition to the city council :

—

Whereas, none of these reports have been pub-

lished, nor the general public been made acquainted

with the contents of these various reports ; and
Whereas, the city is about to expend a large

sum of money (said to be $5,000,000) to acquire the

Montreal Water and Power Company.
Resolved, that it is, in our opinion, most im-

portant to determine, by expert analysis, Ijefore

purchase, if such water is a safe and wholesome
supply.

Resolved, that we, the undersigned, citizens of

Montreal, request that the various reports on the

water supply be published, so that the |)ublic may
be made aware of the findings of these experts and

the recommendations made in their reports.

It is to be hoped that the city council will grant the

request, and that other municipalities will see the wisdom
of placing such information within easy access of those

interested.

SEPTIC ACTION AND WATERBURV SEWAGE, i

That the ways of septic action are at times somewhat
|

peculiar is amply demonstrated by a comprehensive study of ;

the characterists of the Waterbury (U.S.) sewage in this con-

nection.

For a period of eighteen months beginning July, igos, a
I

study has been made of this sewage in relation to its be-

haviour under septic conditions and other forms of prelimin-
|

arv treatment for removal of solids.
I

I

The deductive studies have been carried out und.-r the
Board of Public Works, Mr. R. A. Cairns, M. Am. Soc. C.K.,
city cnK'ineer; Mr. Wni. Gavin Taylor, M. Am. Soc. C.E.',
resident enginerr, and Mr. Marry H. Ilommon as chemist.'
Although two years have elapsed since the completion of the

I

experiments, ihey have just found publication by .Mr, Taylor
in the Engineering News.

The crude sewage was of medium strength, substanually
free from refractory trade wastes, and was alkaline in char-
acter. It was delivered at the screen chambers practically
fresh, the organic matters being in large pieces. The com-
position of the sewage is shown by averaging the chemical
analyses of 314 daily composite samples, consisting of 15,072
half-hourly portions, as per following table.

.•\vcrage chemical composition of Waterbury sewage
November 1005 to November 1006:—

Parts Per One Million.

Temperature degees F 5,S.o

Oxygen consumed, total 46.0
Oxygen consumed, dissolved 26.0
Oxygen consumed, suspended 20.0
Organic nitrogen, total 14.8
Organic nitrogen, dissolved 10.3
Organic nitrogen, suspended 4.5
Free ammonia 7.8
Nitrites 14

Nitrates 1.52

Chlorine 48 . o
Suspended matter, total 165.0
Suspended matter, volatile 115.

o

Suspended matter, fi.\cd 50.0
Dissolved oxygen 3.8

Free CO, 18.0

Alkalinity as CA CO, 26.0

Fats (other soluble matter) 26.0

Septic action of the crude sewage was studied for the

purpose of determining the value of such treatment in prepar-

ing the sewage for filtration through sand and sprinkling

filters and for its purification by means of contact beds.

Two tanks were used in the tests for septicization, each

being 14 ft. long by 6 ft. 3 ins. wide by 6 ft. deep and con-

taining about 4,000 gallons. A third and similar tank was
operated as a plain sedimentation tank for a comparison.

Flow periods through these tanks ranged from 8 to 33 hours.

Tests were made upon the tanks to prove the uniformity

of flow, by noting the passage of colored sewage and by a

close comparison of analyses just before and after the inter-

position of an extensive baffling system in tank 2, with the

result that no marked irregularity or non-uniformity of the

flow could be detected. The actual flow rate within each tank

was in substantial accord with the calculated flow period.

From September 3rd, IQ05, to November, igo6, screened

crude sewage was continuously pumped into septic tanks 2

and 3, the calibrations of the flow periods being as follows :

Tank 2, 16 hrs., November, 1905, to Jan. 20, 1906, and March

23 to November, 1906; 24 hrs., January 20, 1906, to March i,

1906; 33 hrs., March i to March 23rd. 1906; Tank 3, 8 hrs..
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June 6 to November, 1906; 16 hrs., November, 1905, to March

23, 1906; 32 hrs., March 23 to June 6, 1906. The tanks were

not drained, neither was any of the sludge removed until the

conclusion of the tests. A brief summary of results of opera-

tions under the schedule outline is shown in Table II.

Table II.—Average Composition of Septic Tank

Effluents, Waterbury, Corn.

(Parts per million.)

Flow period hours

Tank 3-

S 16

Oxygen consumed 38 36 31

-Tank 2-

16+ 2416* i6t 24 32

.36 35 35 32

Organic nitrogen . S.5 10.3 S.2 6.9 0.8 12.6 10.5

Free ammonia .. . 11.1 90 11. 8 11.

o

11. 5 9.5 8.9

Nitrites 00 .52 .19 •4" '4 -25 -'9

Nitrates 00 .84 .23 .67 .54 1.18 1.24

Dissolved oxygen . .00 1.9 0.7 2.7 1.2 2.5 2.4

Observations upon the action of these tanks showed that

they behaved in an unusual manner, most notably, perhaps,

in the abnormally long time required to effect anaerobic con-

ditions. At Columbus, Ohio (Report on Sewage Purifica-

tion, 1905), it was found that the septic action was matured,

if we consider such maturity as being shown by the first pro

nounced and continued ebullition of the gases of fermentation

in the tank liquid taken in conjunction with the analyses of

the effluent samples, in from S to 17 days, depending upon

some function of the temperature, as may be shown by plot-

ting a curve representing the time required for maturity. In

evidence collected in England by the Royal Commission on

Sewage Disposal, Mr. T. W. Harding stated that several

weeks passed before evidences of fermentation appeared in

the tanks at Leeds, England. Mr. E. G. Mawbey, Leicester,

England, stated that septic conditions "began in about three

weeks ; about from a fortnight to three weeks ; if it was hot

weather they began sooner than in the cold weather;" Mr.

Gilbert J. Fowler, Manchester, England, stated that "in the

course of a few days (the tank liquid) will begin to give off

gas, but it will be by no means thoroughly septic before some

months."

In the case of the test tanks receiving Waterbury sewage

no evidence of fermentative actions, as marked by the ebul-

lition of gas, occurred until about the middle of May, 1906,

or until more than eight months after the starting of the

tanks. At this time small bubbles began to appear, but the

gas formation was not sufficiently pronounced nor the bubbles

of such size as to admit of their being "flashed" by a lighted

match until the middle of June. From June to September the

intensity and violence of the putrefactive action rapidly in-

creased and the ebullition of gas during this period was ex-

ceptionally active.

.\ surface scum did not appear upon the tanks between

September. 1005, and May, 1906; during this latter month a

growth of green algae spread over the surface. Beginning

in June, with the increased activity of the gas formation,

small masses of sludge were thrown up from the bottom,

forming a series of thin, temporary surface scums, each of

which was dissipated by the first wind or rain. Gradually the

turbulence in the tank became more pronounced and the

sludge masses dislodged from the bottom increased in size,

until in July they were frequently as large as a watcrpail.

These large masses soon formed a deep, dense and tenacious

surface mat which was persistent. A handful of timothy

seed was scattered over the surface of one of the tanks in

July, and the grass growing therefrom attained, before frost,

a height of about 8 ins. The grass roots grew throughout the I

surface mat and bound it together into a tough mass which
j

tenaciously held together.
|

Besides the apparent inactivity of fermentative actions

within the tanks between September and June, as shown by
'

the absence of gas formation during that period, further

proof may be shown by a study of the chemical data. The
daily analyses of the crude sewage during the September-to-

May period invariably showed the presence of nitrites, nitrates

and dissolved oxygen in considerable quantities. In fact,

during the entire period covered by the tests, even in mid-

summer, these three constituents were almost invariably pre-

sent in the half-hourly and daily composite samples of crude

sewage.

Throughout the colder months the parts per million of

each have been higher than during the warmer months. The
effluents of both septic tanks 2 and 3 upon. analysis showed

that previous to June all three of the constituents under dis-

cussion were present, although reduced in amount from that

found in the crude sewage. The presence of available oxygen

in the form of nitres, nitrates and dissolved oxygen (Table

III.) in the effluents of the septic tanks obviously proves be-

yond a doubt that anaerobic conditions had not been estab-

lished throughout the tanks and that the putrefactive and

hydrolysing actions were feeble.

Table III.— Dissolved Oxygen, Nitrites and Nitrates In

Waterbury Sewage and Septic Tank Effluents.

Crude sewage. Septic effluents.

° he .^

OJ (/I

o ^> a

[/I ;>, ^^ ^^

CO 2: "Z QO z z
Yearly average (Nov.,

1905, to Nov., igo6) 3.S 0.14 1.52

Seven months (Nov.,

1905, to May., 1906). ...4. 5 o.tS 2.1S *3.9 0.14 1.71

+3.6 0.14 2.10

That tanks could receive sewage constantly from Sep-

tember 3 to May I of the next year, as these tanks did, with-

out the establishment of active putrefactive conditions is a

most interesting and remarkable occurrence.

In searching for an explanation of the unusual amount of

available oxygen present in the crude sewage and the

effluents of the septic tanks, in the form of oxygenated

nitrogen compounds and in the gaseous state, the mode of

sample collection and preservation, and the technique of the

analyses were subjected to elaborate checks until definite and

absolute proof of the correctness of the results was estab-

lished. The flows through the tanks were studied until it was

shown that the actual flow period did not materially differ

from that calculated by the flow passin,g the gauging device,

and an efficient system of baffles and scum boards was con-

structed in tank 2 which absolutely prohibited the sewage

from passing through in any other than the rated period of

time. The interposition of this baffling system did not effect,

in the least, a change in the character of the effluent, nor did

it assist in the promotion of putrefactive actions. A study of

the average monthly analyses of tanks 2 and 3 shows that the

anaerobic conditions were less complete in tank 2 than in

tank 3 even in the face of the fact that the latter tank did not

have a baffling system and that it was operated during the

summer at twice the rate of the former.

As an explanation of the non-activity of putrefaction of

fermentation in the sewage and the extreme slowness with

which its available oxygen was exhausted. Table IV. has

been prepared from data contained in the daily analyses of

the crude sewage. The table shows, by months, the amount
of nitrites, nitrates and dissolved oxygen in the sewage and

also the oxygen consumed value as measured by a three-

minute contact with an acidified solution of permanganate at

room temperature, or its equivalent value, 20 per cent, of the

5-minute boil, the oxygen available in the oxygenated nitrogen

compounds and in the dissolved gaseous state. Two ratios

are shown : first, that existing between the available oxygen

in the nitri'es and nitrates and the oxygen consumed value,

and second^ that existing between the oxygen available in the

•Nov.. 100;. tn Tan. \r\r/i; +Mnrr h Vi-iv
,

^f)r,f•^. •Tank 2 ; tTank 3.
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form of nitrites, nitratt-s and dissolved oxygen and the oxygen
consumed value. The highness of these ratios during the

colder months amply explains, it is believed, the feebleness of

the putrefactive action.

Table IV.—Average Amount of Available Oxygen In

Waterbury Crude Sewage as Dissolved Oxygen

and Oxygenated Nitrogen Compounds.

TABLIC I\.-A\1:RAC.E AMOIN TOF.\VAII,AULIiOXV(.;KN IN WATER-
BUKY CKIDE SEWAC.E AS DISSOLVED OXYGEN AND OXYGEN-
ATED MTKOGEN COMPOl'NDS.

(Parts per i oco.ooo)

Available o\y.
Avail.ih e as nitrates
OdV. as ni. Oxy. Ratio nitrates Ratio

Month iritesanj con. Col. i ^ and Col. 4 :

igu* niiiales suincd Col. J dis. oxy. Col. i

January 6.1 9.2 66 lo.S 117

February 4.47 S.o 56 S.ii 101

March 7.00 S.S 7g 11.7 133

.April 8. 01 8.4 95 12.

n

144

May S.35 8.8 61 8.45 96

June 2.43 8.4 29 6.03 72

July 1.69 8.6 20 4.69 55

August 1.27 9.0 14 3.87 43

September 2.54 10.4 25 4.74 45

October . . ...... 51S 11.

S

44 S.58 73

.\s further evidence bearing upon the time required for

the exhaustion of the available oxygen and the establishment

of putrescent conditions it may be said that 4-oz. samples of

crude sewage collected during the winter of 190O and in-

cubated for 24 hours at 98 deg. F. still contained a small

amount of available oxygen and were free from the character-

istic putrescent odors or discolorations. The samples would,

however, break down at the end of 30 or 33 hours incubation

and show at that time a blackening-, a depletion of the avail-

able oxygen and the presence of hydrogen-sulphide.

Observations upon the Naugatuck River substantiate the :

results of the above tests. The stream is grossly polluted

and during periods of dry weather about one-third of the flow

reaches it through the city sewers. Except during the

months of July, August and September the nuisance caused

by the polluting wastes is not apparent by odors or gases

arising from the putrefaction of the organic matters.

A test was made March 14-17 upon tank 2 to show ex-

haustion of the dissolved oxygen. The tank influent was

stopped at 8 a.m. March 14 and started again at 8 a.m. March

17, the retained liquid being held in a state of quiescence.

Table V. shows that the available oxygen was exhausted at

the end of 22 hours. The free ammonia increased slightly,

with a corresponding dcrease in the organic nitrogen. Upon

the resumption of the influent flow the anaerobic conditions

rapidly disappeared and the effluent returned to its normal

quality.

Table v.—Test for Oxygen Exhaustion, Septic Tank 2.

Dissolved

Date. Nitrites. Nitrates. Oxygen.

^farch 13, 8 a.m 0.22 .91 3-o

*March 14, 8 a.m 0.04 --6 3-6

March 14, 6 p.m 02 .22 2.5

March 14, 12 mid 01 .23 -30

March 15, 6 a.m 00 .00 .00

tMarch 17, S a.m 00 .00 .00

March 17, 12 mid 00 -oo 0.8

^larch 18, 8 a.m 14 -79 --o

March 19, 8 a.m. ...^.^ .20 1.29 4-i

An exhaustion of the dissolved and other available

oxygen from the septic tanks did not occur until June. Fol-

*Influent shut off; tinfluent flow resumed

lowing this exhaustion the ebullition of gas became violent,

causing great turbulence within the tank. The incessant up-

heavals of gas, during this period of accentuated putrefac-

tive aitiun, put into suspension much finely divided organic

ni.iiler, the complete exi lusion oi which from the effluent «as

pr.ictically impos'sible. This abnormal action of the septic

l.mks under the Waterbury conditions makes their control

much more difticult than is generally the case, for through-

out the colder months they operate practically as plain sedi-

menlaliiin tanks, the action of which is succeeded by a most

violent fermentation during the summer months.

The sludge accumulating within these tanks during the

fust eight months of their oi)eraiion had a coarse, fibrous

texture, and a dark, grayish color and showed the result of

but a small amount of bacterial action. In November, how-

ever, after the period of intensified bacterial action occurring

throughout the summer, the sludge was well digested, finely

divided and jet black.

The average flow periods of tanks 2 and 3 was 15-5 and

1 1 hours, respectively, the horizontal velocities being .08 and

. 1 1 mm. per sec. At the conclusion of the tests tank 2 held

1.07 and tank 3, 0.55 cu. yds. wet sludge per 1,000,000 gals.

of sewage passed through. In each tank there had been de-

posited 0.25-ton of dry solids per 1,000,000 gals, of sewage

treated, and of this 56 per cent, was retained in tank 2 and

36 per cent, in tank 3 at the conclusion of the tests.

Under the same conditions that governed the septic tanks,

tests were made with a plain sedimentation tank. The sludge

was removed so frequently from the sedimentation tank that

septic action never became established. The adaptability of

the effluent from the sedimentation tank so far as its sub-

sequent purification by filtration is concerned, has been sub-

stantially ui>on a parity with the more or less completely

hydrolized effluents from the septic tanks. The principal ad-

vantage in the use of septic lanks under the local conditions

appeared mainly in the economic disposal of the accumulating

sludge.

The practicability of successfully treating the effluent

from plain subsidence basins upon sand or sprinkling filters

at high rates has much value in the present instance, as it

admits of the efficient purification of the sewage almost from

the time of filling the basins, the only lost time bcin< that

required in the development of the biological construction in

the filters. Since Waterbury is under obligation to purify

its sewage wastes only during the months between May and

November, it is evident that through this parity of effluents

the annual cost of pumping is greatly reduced, and further

it is practicable to operate tanks at flow periods of 16 hours

or less, whereas if a much more perfectly hydrolized effluent

was required the flow period would necessarily exceed 32

hours.

Note.—The above experiments should be of great inter-

est to those interested in septic action. They practically

substantiate the conclusions of the British Royal Commis-

sion's Fifth Report. We note that no figures are given show-

ing the actual digestion of slud.ge taking place in the tanks,

as no allowance is made for the increased amount of solids

passing off in the effluents during septic action. It is stated

above: "The incessant upheaval of gas, during this period of

accentuated putrefactive action, put into suspension much

finely divided organic matter, the complete exclusion of which

from the effluent was practically impossible."

In giving the percentage of sludge retained in tanks No.

2 and 3 as 56 per cent, and 36 per cent., respectively, it

would appear to have been useful to have known how the

balance was accounted for, as between hydrolysis and gasi-

fication on the one hand and direct passage as fine particles

with the tank liquor on the other. In comparing septic

liquor wnth sedimentation liquor for secondar>* treatment in

either contact beds or percolating filters, this is a most im-

portant consideration, the life of the filter and its fineness

of material depending to a great extent upon the maximum

removal of matters in suspension.

Ed. San Review.
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SPECIFICATIONS FOR PILE AND PILING.

The city council of \e\v York City decided to have their

building code revised, and for this purpose they appointed a

Building' Code Revision Commission. This Commission con-

sisted of engineers and architects of prominence, and many
of their findings arc of interest to engineers.

Two reports were submitted, a majority and minority re-

port.

Both reports are quoted here and it will be seen the main
difference is in connection with concrete piles, but even here

there is great similarity.

MINORITY REPORT.
Wood and Concrete Piles.

Wood Piles.

Wood piles may be of spruce, oak, lonsleaf yellow pine,

Norway pine, or fir, but shall not be of hemlock or scrub

pine. Piles shall be sound and straight. The diameter at the

butt shall not be less than ten inches, and the diameter at

the point shall not be less than six inches. The length shall

not exceed twenty-five times the diameter at the butt.

They shall be driven to refusal if possible, and the method
of driving shall be such as not to impair their strength. The
centre to centre distance between piles shall not be more
than thirty-six inches nor less than three times the average

butt diameter.

If driven to refusal a maximum load per pile of fifteen

tons may be used unless the load be otherwise determined by
test. If not driven to refusal the maximum load per pile

shall not exceed ten tons.

The Superintendent of Buildings shall be notified before

any test is made of the sustaining power of piles so that he

may be present or represented thereat. When doubt arises in

regard to the safe sustaining power of piles in the soil upon
which a building is to be erected, the Superintendent of Build-

ings shall order test piles to be chiven by or at the expense of

the owner of the proposed building. The record of such test

shall be filed in the office of the Superintendent of Buildings.

The safe sustainiog power, of a pile not driven to refusal,

which shall in no case exceed ten tons, shall be determined

by calculation based upon the following formula :

—

2 W H
L =

P-h I

in which L = the allowable load in tons (maximum is 10 tons).

W = the weight of the hammer in tons,

H = the fall of the hammer in feet,

P = the penetration in inches under the last blow

after the pile has sunk to a point w-here

successive blows produce equal penetrations.

Piles shall be cut off so that the top is always below the

level of mean low water. When required concrete shall be

rammed down in the interspaces between the heads of the

piles to a depth of not less than twelve inches and laterally

for a distance of not less than twelve inches on each side of

the rows of piles.

If piles are capped with timbers the timber shall be of

sound, hard wood, not less than six inches thick and properly

joined together. The tops of all such timbers shall be be-

low the level of mean low water, except in the case of frame
buildings built over water or on soft meadow, or similar land,

in which case piles may project above the water a sufficient

distance to raise the building above high tide and then the

building may be placed directly thereon.

Concrete Piles.

The mixture used for concrete piles shall be one part of

Portland cement; two parts of sand; three parts of broken
stone which will pass through a ring three-fourths of .in inch f

in diameter.

Concrete piles when not reaching rock or hardpan, and
depending for their supporting power on friction between the

surface of the pile and the surrounding material, shall not

be loaded in excess of four hundred pounds per square foot of

surface in contact with the soil, and shall not be driven closer

centre to centre than three times their average diameter.

Concrete piles, when driven to a solid bearing, such as

rock or hardpan, may be loaded to three hundred pounds per

square inch of cross-section of pile, the cross-section being

taken at the smallest point of the pile, provided sufficient

steel reinforcement is embedded in the pile to provide against

failure by shear or by bending when the pile is figured as a

long column.

.^11 steel reinforcement shall l)e embedded in the concrete

forming the pile and shall be protected by at least two inches

of concrete.

The loading per pile shall not be increased by reason of

the steel reinforcement.

If the concrete piles are built in position and not driven,

the forms are not to be removed until the concrete has ob-

tained its final set.

MAJORITY REPORT.
Wood and Concrete Piles.

Wood Piles.

( 1 ) Wood piles shall be only of spruce, oak, longlcaf or

yellow pine, Norway pine or fir. They shall be sound and

straight. The diameter at the butt shall not be less than ten

inches, and the diameter at the point shall not be less than

six inches. The length shall not exceed twenty-five times the

diameter at the butt.

(2) They shall be driven to refusal if possible, and the

method of driving shall be such as not to impair their

strength. The centre to centre distance between piles shall

be not more than thirty-six inches, nor less than three times

the average butt diameter. If driven to refusal, a maximum
load per pile of fifteen tons may be used unless the load be

otherwise determined by test. If not driven to refusal the

maximum load per pile shall not exceed ten tons.

(3) The Superintendent of Buildings shall be notified

before any test is made of the sustaining power of piles, so

that he may be present or represented thereat. When doubt

arises in regard to the safe sustaining power of piles in the

soil upon which a building is to be erected, the Superin-

tendent of Buildings shall order test piles to be driven by or

at the expense of the owner of the proposed building. The
record of such test shall be filed in the office of the Superin-

tendent of Buildings.

(4) The safe sustaining power, of a pile not driven to

refusal, which shall in no case exceed ten tons, shall be de-

termined by calculation based upon the foUow-ing formula:—
2WH

L =

P-h I

in which L = the allowable load in tons (maximum is 10 tons).

W = the weight of the hammer in tons,

H = the fall of the hammer in feet,

P = the penetration in inches under the last blow

after the pile has sunk to a point where

successive blows produce equal penetrations.

(5) Piles shall be cut off so that the tops are always be-

low the level of mean low water. Concrete shall be rammed
down in the interspaces between the heads of the piles to a

depth of not less than twelve inches, and laterally for a dis-

tance of not less than twelve inches on each side of the rows

of piles.

(6) Under frame buildings piles may be capped with

timbers; the timbers shall be of sound, hard wood, not less

than six inches thick and properly joined together. The tops

of all such timbers shall be below the level of mean low water,

except in the case of frame buildings built over water or on

soft meadow, or similar land, in which case piles may pro-

ject above the water a sufficient distance to raise the build-

ing above high tide, and then the building may be placed

directly thereon.

Concrete Piles.

(7) The mixture used for concrete piles shall be one part

of Portland cement, two parts of sand, and three parts of

broken stone, which will pass through a ring three-quarters

of an inch in diameter. The concrete shall be machine mixed.

(8) Steel reinforcement, which shall meet the approval

of the Superintendent of Buildings, shall be provided to pre-
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vent failure by shear or bending. The steel reinforcement,

when imbedded in concrete, shall be protected by at least two

inches of concrete. No allowance shall be made for steel re-

inforcement.

(0) The allowable bearing capacity of concrete piles

shall be as determined by the Superintendent of Buildings.

GRADK SKPARATION.

F. L. Somervllle.*

(Continued from last week.)

New York, N.Y.

Park .\venue \'iaduct Improvement. Eng. Rec, Vol. 34,

page. 309.

The Grand Central Station at 4;nd Street is the terminal

of three railroads, viz. :
—

The M. Y. C. & H. R. R. R., the \. V. & II., and the

N. Y. N. H. (S: H. .About 500 trains a day run to and from it

and pass through nearly five miles of the densely built por-

tion of the city to the crossing of the Harlem River. There

are four tracks which enter a tunnel soon after leaving the

Grand Central Station and emerge from it at 96th Street be-

yond which there were formerly embankments and cuts nearly

to the river which was crossed by a low level draw bridge.

!n connection with the completion of the Harlem Ship

Canal the United States Government required the bridge to

be raised 14 feet, which necessitated the raising of the ap-

I roaches w hich has been done by building a four-track steel

plate girder viaduct from iioth Street to 134th Street, (a

distance of j% miles) on the south side of Harlem River and

embankments and plate girder viaduct on the north side.

Harlem River Branch of the \. V. H. & H. R. R. Engineer-

ing Record, Vol. 56, page 506, November gth, 1907.

This track runs through a point near the junction of

Harlem and East Rivers in the Borough of Bronx northward

to New Rochelle where it joins the main line.

The traffic is largely freight, much of which originates

on the line while there is a rapidly increasing suburban pas-

senger traffic.

The main work done was to bring the road up to a six

track line coincident with which and other improvements is a

change of grade to eliminate grade crossings which was done

by eliminating the track with subways for the streets or de-

pressing it with overhead bridges for the streets as the levels

of the land made advisable.

Newark, N.J. Population, 1900, 246,070.

Engineering Record, Vol. 4S, page S06.

Delaware, Lackawana and Western Improvement.

In Harrison, which is separated from Newark by the

Passaic River there were 13 crossings all at grade except

four, which were subway. The track has been elevated and

now all the crossings are subways.

In Newark there were -7 street crossings, all but one at

grade. In order to reduce a heavy 3 per cent, grade the track

was partly elevated and partly depressed, and all grade cross-

ings abolished and four of the streets now cross the tracks

by subways, the remainder by overhead bridges.

The maximum old grade was 3 per cent. The maximum

new grade is 1.15 per cent.

In Newark the city pays part of the cost of the work,- but

in Harrison the railway bears the whole cost.

Philadelphia, P. A. Population, 1900, 1,293,697.

Philadelphia and Reading Track Elevation. Railroad Age

Gazette, \'oI. 65, page 612, July 31st, 190S.

In October. 1906, an ordinance was approved authorizing

the Mayor of Philadelphia to make a contract with the rail-

road to elevate certain section of track on the line operated

withiu the city.

This work was done on three sections.

The Philadelphia Oermantcwn and Morristown from

Green to Bro.-id Street will be elevated, all streets will pass

under the tracks of which the >urfa<es of four will be more or

less depressed. For about 4,50f> the track will be carried on

•teel viaduct having four tracks and the remainder will be on

solid fill between retaining walls and steel bridges with solid

waterproof floors. At Broad Street the grade is unchanged,

that street and Lemon Avenue which intersects at the

crossing being carried over the tracks by a bridge.

The P. G. & \. from a point north of Broad Street to the

crossing of the Richmond Branch just south of the Wayne

Jun(ti< n will be elevated and carried over all the streets. The

four tracks are carried on solid fill with masonry walls and

steel bridges with solid waterproof floors, all streets appear

to be more or less depressed.

On the Richmond Branch from the northeasterly part of

the city the tracks are to be elevated from the bridge at

Summerset to Richmond Street. This section includes a

large yard which will also be elevated.

The extent of the work and the number of grade

crossings which will be done away with are shown on the fol-

lowing table :
—

Grade crossings

Sections. Length, miles. abolished.

P. (;.& N., Green to Broad 2.2 21

P. G. & N., Broad to Richmond.. 1.5 8

Richmond Branch 13 3

5.0

Consulting Engineer, Toronto. Ont.

The depression of seme of the streets has made necessary

a large amount of reversion of sewers.

Under the terms of the ordinance the cost of the work,

including damages for change of grades of streets, etc., is to

be evenly divided between the city and the railway, except

that the latter pay the entire cost of additional cost.

South Norwalk, Conn. Population, 1900, 6,591.

Railroad Gazette, \'ol. 28, page 6ij, September 4th, 1896.

The work in South Norwalk is part of the plan of elimin-

ation of grade crossings on the New York Division of the

New York New Hampshire and Hartford Railroad, and * t the

same time provided increased traffic facilities by making a

four track road.

The work described in the article is the raising of the

grade about 15 feet, through the city of South Norwalk and

across the Norwalk River a distance of about three fifths of

a mile. This improvement connects with former work at the

east end by descending grade of- 30 feet per mile and on a

level at the west end. It also entailed new connections with

the Danbury Division and the Wilson Point Branch, single

track lines, requiring a distance of half a mile on each to

reach the old grade with a maximum cf 40 feet per mile.

On the main line two grade crossings were abolished and

three on the branches. All the material (sandy loam) for

main line fill, about 200,000 cubic yards was brought 22 miles

in 25 car trains, each car holding about 25 cubic yards.

Seattle, Wash. Population, 1900, 80,671-

Terminal Improvements. Railroad Gazette, Vol. 37, page

510, November 4th, 1904.

The article gives the population as about 120,000, which

shows a large growth since 1900. The city is one of the

principal seaports on the Pacific Coast, and owing to the

large amount of shipping the water front has become greatly

congested and a large amount of additional land has been

acquired east of the old railway terminals, on which to build

new freight and passenger stations with the necessary yards

and tracks.

Because of the peculiar conformation of the land on which

the city is built the only way to approach the terminals from

the north other than over the present line along the water

front was to build a tunnel under the high ground of the

business district. This was decided upon as it was impera-

tive to do away with the congestion along the line cf docks
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DISCUSSION OF VARIOUS PILES AND
METHODS OF DRIVING THEM.*

By Frederic W. Swain.

Until recent years, the wooden pile has been used in

nearly every case where the soil was too soft to carry the

weight of the building to be imposed upon it. But now,

since concrete has come into such general use as a constriic-

tion material, the superiority of concrete piles has success-

fully been demonstrated. When concrete piles were first in-

vented, wooden piles had been used for so many years that

many engineers and architects considered them standard, and

at fiist hesitated to use piles made of concrete; however, the

use of concrete piling has increased rapidly each year, as its

advantages have become more generally recognized.

The different types of piles may be divided into the fol-

lowing main heads :

—

1. Wooden piles.

2. Concrete piles.

Method.

a. Molded.

b.

Shape

c.

d.

Made in place.

Tapered.

Uniform diameter.

Wooden Piles—Owing to the fact that, unless wood is

constantly kept saturated with water it will decay in a short

period, the building laws of all cities require that wooden

piles should be cut off at, or below, the level of the water

Fig. 1.—"Broomed" Wooden Piles, Supposed to be in Good
Condition, Until Excavated for Inspection.

table. Whenever this level is a considerable distance below

the surface of the ground, deep and costly excavation, sheath-

ing and pumping are necessary in order to carry the founda-

tion down to the tops of the piles. Such a foundation, with

its deep excavation, and the excessive amount of stone or con-

crete required for its construction, is necessarily very ex-

pensive. There is a danger in cutting off wooden piles at the

exact level of the ground water, due to the fact that frequently

sewers or street drains are subsequently installed, or dams
removed near the building, which may appreciably lower the

level of the water table. Many buildings in Boston have

been caught in this way, and before many years have passed

it will be necessary to reinforce their present foundations.

Sometimes, under very heavy buildings, the whole area

is filled with piles driven as closely together as conditions

will permit. This is usually about two and one-half feet on
centres. After the piles are cut off, a solid bed of concrete,

into which the tops of the piles extend for perhaps six or

eight inches, is laid over the whole area of the basement. To

be sure, this practice ensures a rigid binding of the piles, but

it gives an excellent opportunity for dry rot to take place in

the wood which is embedded in the concrete. The bond be-

tween the concrete and the surface of the wood is very close

and will permit little, if any, water to soak up into the top

of the pile, .^ir, also, is largely excluded in the same way,

and where these conditions exist dry rot is sure to take place

before many years have passed.

In many localities the upper strata of the soil are fairly

soft and are underlaid by a bed of stiff clay or hardpan. If

wooden piles are driven in such soil no difficulty is encounter-

ed in driving through the soft material, but they are not suf-

ficiently rigid to penetrate hard soil to any depth. Under

these conditions the bearing power of the pile is limited

nearly to its end support. The reasons for this are that the

coefficient of friction between smooth wood and soft ground

is low, that the frictional area of the pile is small, and that

the compression of the soil, due to driving, is corresponding-

ly small. .Attempts to drive wooden piles into hardpan are at-

tended with considerable danger of "brooming" the pile, and

of course a "broomed" pile is worse than no pile. Many
people claim that they know just what is taking place in the

ground when a wooden pile is being driven, but such piles

have frequently beeij exposed and found to be badly

"broomed." When a pile is splintering in this way it appar-

ently is in good condition because it is forced down under

,<S-:;>'.

•Abbreviated from the Harvard Engineering Journal.

Fig. 2.—Section of Wooden Pile, Showing the Destructive

Work of the Teredo and Limnoria.

each blow, but instead of the point of the pile going deeper

into the ground the fibres are merely buckling.

Specifications usually call fcr wooden piles not less than

eight inches in diameter at the butt, and six inches at the

point. Such a pile, having a small end area, small friction

surface, and low coefficient of friction, necessarily has only

a low carrying capacity. The customary loads for wooden

piles range from about six to twelve tens, according to the

length of pile and the condition of the soil. Even a four-

story manufacturing building may be as heavy as fifteen tons

per linear foot of foundation, from which if may be seen that

a great number of piles would be necessary safely to carry

the building.

No pile is safe unless it is drawn vertically, and since it

is seldom that wooden piles over twenty feet long are any-
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where near straight, it is very difficult to drive them per-
pendicularly. If a pile is inclined to the perpendicular, its

load is eccentric, which gives rise to serious stresses in the
wood.

Wharf piles are subjected to alternate wetting and drying
which, after a period of twenty years, will seriously decom-
pose the wood. Other enemies of wooden piles in the water
are the teredo and the limnoria, which honeycomb the pile

and destroy it in a very few years. In the tropics this de-

struction takes place in about nine c- ten months.
Wooden piles are driven usually either with a drop

hammer or a steam hammer, the tirst being by far the more
popular, because the energy of its blow is a definite quantity,

whereas that of steam hammer is somewhat uncertain.

Concrete Piles.—.^11 types of concrete piles have the ad-

vantage of their point of "cut-olT" being independent of the

level of the water table ; that is, they can be carried to any
height desired. Most concrete piles have a much larger

carrying capacity than wooden piles.

Concrete piles are considered by some to be a luxury.

.\s a matter of fact, under many conditions, they are an
economy, because, although the cost per linear foot of pile

for concrete is considerably greater than that for wood, the

saving in number of piles, excavation, sheathing, pumping,
foundation materials, and time of doing the work, far more
than balances the greater cost of the piling itself.

(diameter, having a dm... l...ij,t La=i ..... 1. ...;, .^ u..>. .1. .,, ..

filled completely with concrete by means of bottom dump
buckets, after which the driving form is pulled, leaving the

cast-iron point in the ground.

In system No. 1 the alleged object of leaving the shell in

the ground is that concrete requires a form to keep out the

water and protect it until it is set. It may be easily ^een,

however, that this ahcll is usually superfluous, because the

compression of the soil about the pile itself constitutes a fairly

rigid mold^. As far as being sufliciently rigid to withstand

the back pressure of the earth until the concrete has been

placed is concerned, this shell is altogether inadequate. Be-

sides, the use of a smooth shell appreciably reduces the fric-

tion force on the side of the pile.

When no shell is left in the ground, the surface of the

concrete being very rough, a tremendous frictional value is

obtained, which is capable of carrying a very large percent-

age of the load imposed upon the pile.

Piles made in place, if properly installed, have many ad-

vantages over other types in most soils. They arc cheaper

ordinarily than molded piles, because there is much less

handling and less time required in installing them. .Another

advantage is that there is no possibility of injury to the i ile

in driving, as no concrete is placed until the form has been

driven to the proper penetration.

In system Xo« i the concrete is shoveled into the form,

which is bad practice, because the stone is very likely to

the fjlll thus giv-

Molded Concrete Piles—Owing to the fact that there is

<o much handling- necessary in the manufacture and installa-
j

separate from the sand and cenunt .Inrim

tion of molded piles, the cost is comparatively high, but there ing an imperfect mixture.

are conditions where the molded pile is superior to other Some people make the claim conrcrning -y-,ii-m No. 2

types, and is well worth the additional expense. One source that, since no shell is left in the ground to protect the con-

of expense is the reinforcement, which is always necessary in I crete, the back pressure of the soil mig^ht squeeze the con-

molded piles, as protection against breaking in handling and
driving.

Such piles are driven in three ways : With a drop ham-
mer, a water jet, and a third method to be mentioned later.

Obviously it is unwise to use a drop hammer on a molded

pile, because of the great danger of rupturing it.

The water jet is a safer method, but there is great danger

cf a larger hole being washed out than can be filled by the

pile, hence the soil gives little or no lateral support to the

pile. Not only is there lack of support in such a case, but

there is also a lack of side friction. To be sure the coefficient

of friction between smooth concrete and soft soil is not very

great, but frequently it is surprising how much friction adds

to the carrying power of the pile. When a pile is jetted down
it is customary to tap it lightly with a hammer after jetting,

to make sure that the end bearing is good.

The third method, and undoubtedly the most successful

one of installing molded piles, is to drive by means of a drop

hammer a heavj- steel tube, fitted with an "alligator" point.

This point, which is shown in the accompanying photograph,

is similar to the "clam shell" dredge bucket, and is fastened

to the bottom of the driving form by means of hinges, which

allow the two sections to fall apart when the form is with-

drawn. After the tube has penetrated to good bearing, a few

cubic feet of concrete are deposited in the bottom of the form.

Then a molded pile, slightly smaller in diameter than the in-

side of the driving form', is lowered into the form and forced

into the plastic concrete. Then the heavy driving form is

withdrawn, leaving the pile w-ith a perfect end bearing

and the necessary vertical support. The main advantage of

this method lies in the fact that this driving form may be

forced into stiff clay or hardpan, whereas it is impossible to

penetrate such material with a jet. This being the case,

the pile merely rests on the surface of the hard stratum, and

Crete, but the filling of the tube completely before the tube -s

drawn maintains a sufficient head of concrete in the tube to

resist any possible earth pressure. In order to squeeze a pile

in this way the back pressure of the earth must be great

enough to lift the concrete bodily, and of course, this condi-

tion is an impossible one.

Tapered Concrete Piles.—The following discussion ap-

plies to tapered piles, whether molded or made in place.

Most tapered piles have the following dimensions:—For a

twenty foot pile, a six inch point and twenty inch butt, and

for a thirty to forty foot pile, an eight inch point and an

eighteen inch butt. Since the volume per linear foot of the

pile is greatest at the butt, the compression due to driving is

correspondingly greater at the surface of the ground that

at the point. The friction area, also, is proportional to the

volume, and the result of these two facts is that a greater

proportion of the load per linear foot of pile is carried at the

top. But since piling is necessary, it follows that the top

soil is not capable of carrying a heavy load, and yet a very

large part of the load on the pile is carried by the top five or

six feet. This obviously is wrong, because the poorest soil is

made to carry the heaviest load, and the firmest soil at the

lower end of the pile carries a comparatively light load, and

is not fully developed, inasmuch as the volume per linear

foot of the lower end of the pile and the frictional area there

are much smaller than at the top.

.\n example, showing how incorrect is the use of piles

with small points, is the method of building plain foundation

walls. Such a wall always rests on a broad footing, and is

wide at the bottom and narrow at the top. The reason for

this is that it is necessary to distribute the load over the

ground, and not concentrate it on a small area. No man
would ever put in a foundation wall narrow at the bottom and

wide at the top, and is it any more reasonable to put in piles

has but little support from the soft overlying stratum against
i

in that manner.'

lateral forces.

Concrete Piles made in place.—For the sake of clearness

we will call the two pnnciapl systems installing this kind of

pile No. I and No. 2. Briefly No. i is as follows :—A fairly

rigid, collapsible, tapered core, about which is placed a thin

sheet-iron shell, is driven to the proper penetration and then

the core is collapsed and withdrawn. leaving the shell in the

ground. In system No. 2 a heavy steel tube of uniform
|

The so-called "wedge action" in a tapered pile is a myth.

To be sure, there is a slight upward' component to ihe force

exerted by the soil upon the pile, but this is small, and is

negligible, because it is much les* than the loss in frictional

force due to the small volume of the end of the pile.

The shortest driving form for this type cf pile is about

twenty feet. It is easy to see that if only a ten foot pile is

driven its cross section i« very small, the top being thirteen
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inches in diameter, while the point remains six inches. Hence

the volume and frictional area are very much reduced, and

if the usual load of thirty tons is imposed upon the pile, the

concrete will certainly be overloaded. .Allowinjf the custom-

ary four hundred and fifty pounds compressive stress to the

concrete, a pile must be at least one hundred and thirty-four

square inches in cross section in order safely to carry a load

of thirty tons. To be sure the area of a thirteen inch circle

is one hundred and thirty-three square inches, but the sec-

tion of the pile at the point where the load is carried is prob-

ably several feet below the top of the pile, and hence at a

roint where the cross-section is very much less. This over-

loading of the concrete may be clearly shown if we take a

definite example of conditions frequently encountered : if a

tapered pile is driven through sixteen feet of soft top soil and

then four feet into stiiT clay or hardpan, practically the en-

tire load is transmitted, without reduction, to the top of the

Fig. 3.— Concrete Pile, M-de in Place, Showing Lines of

Co!»ioression.

hard stratum, hence the whole load must be carried on a cross
section of concrete at most not greater than the area of a
nine-inch circle, or sixty-three and six-tenths square inches.
Now if this pile is carrying the usual load of thirty tons, on
not more than sixty-three and six-tenths square inches of
concrete, the load per square inch would be nine hundred and
forty-four pounds, which is far in excess of that allowed by
:be building laws of any city in this country. This over-
loading of the concrete is a very serious matter, and is a con-
dition which -hr.uld bi- strirtly avoi<lcd.

Concrete Piles of uniform diameter This type of pile
has a great many advantages over a tapered one, among
which are: that the cross section of a short pile is as great
as that of a long one, and hence there is no danger of over-
loading the concrete; also that piles of this type very seldom

have sheet iron casings, so that the concrete comes in inti-

mate contact with the soil about it, and actually becomes
cemented to it ; and since the surface of the concrete is natur-

ally very rough, a tremendous friction value is present ; also

that the frictional area per linear foot of pile, and the intensity

of compression due to driving, are constant throughout the

length of the pile. The resistance of friction on such a pile

increases steadily from nothing at the very surface of the

ground to a maximum value at the point. This is the ideal

condition, because the top soil, since piling is necessary in

the locality, is not capable of carrying a heavy load, and the

firmer soil, which is able to sustain a heavy load, is fully de-

veloped. If we disregard friction and consider only end bear-

ing, the uniform diameter pile has a much larger point than

a tapered one, because the diameter throughout the length of

a straight pile is very nearly that at the butt of a tapering

one. The diameter of the type of "uniform" pile, which has

been used far more than any other system, is sixteen inches.

Now compare the area of a sixteen-inch pile, 201 square

inches, with those of six and eight-inch points of tapered

piles. The area of an eight-inch circle is one-quarter of that

area, or fifty and three-tenths square inches ; and the area of

a six-inch circle is twenty-eight and three-tenths square

inches, or less than one-seventh that of a sixteen-inch pile.

A steam hammer is sometimes used for pile driving, but

the ordinary drop hammer is by far the more popular. The
reason for this being that there is absolutely no uncertainty

"Alligator" Point— Open.

as to the energy of a blew struck by a drop hammer, if the

weight of the hammer and the distance through which it falls

is known, whereas a steam hammer may apparently be mak-

ing very heavy blows when actually the blow is com-

paratively light.

This article has considered conditions as they actually

occur in practice, and no theoretical assumptions have been

n-ade. Recently the subject of uniform diameter versus

tapered piles has been widely discussed, but many of these

articles have been based on theoretical conditions such as

are never encountered in practice. Mathematical calculations

and niceties cannot rigidly be applied to piles of any kind,

because conditions of the soil vary very greatly, and no re-

liab'e coefficient? for frict'on value are possible except for in-

dividual cases.

YEARLY COST OF BRIDGE.

The operating cost of the Brooklyn Bridge is found to be

as high as $360,000 a year according to an investigation made
by the controller of New York City. This figure is the aver-

age of ten years' maintenance and operating costs, be-

ginning with i8g8.
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CANADIAN ICE-BREAKING AND PASSENGER
STHAMHR.

The success of the Canadinn ice-breaking and surveying
steamer, "Lady Grey," completed three years ago at the

Vickers Works at Barrow-in-FiMtness, has encouraged further

development in the same direction. This earlier vessel,

"Lady Grey," has done efficient work in breaking up the ice

in the St, Lawrence River, and when not thus engaged has

performed various duties associated with the Marine and
Fisheries Board. Tlio Canadian Government, in conse-

quence, decided to order another and larger vessel from the

Vickers Company, and this steamer, which was launched

last month, marks developments, especially in size and
apeed. The Government authorities decided, in the interests

of economy, carefully to consider the uses to which such a

body, where the friction t>( the ice tend», in the case of ice-

breaking steamers, to wear away the material faster thun

in ordinary marine practice. As is well known, the pro-

cedure is to drive the ship forward until the (orebudy glides

on to the floe sufficiently far to cause the ship's weight to

crujih the ice. In order that the weight may be increased

at will, large tanks arc built into the structure, and the

pumps for filling and emptying these tanks deal with 250

tons of water per hour. The vessel is also equipped fur

breaking ice when going astern, and the counter has b<'en

suitably strengthened to resist the shocks. The rudder lakes

the form of the vessel, so that the movements of the ship

arc not in any way impeded by the ice floes.

The dimensions of the vessel are tabulated alongside

those of the earlier steamer, which was named the "Lady
Grey."

Frs 1.

vessel could be put when there was no ice. The problem

was a difficult one, in respect that the great strength neces-

sary for ice-breaking involved a special form of hull ; but

the experience of the Vickers Company has enabled them

to guarantee 17 knots, while forfeiting nothing of the essen-

tial qualities required for maintaining a free passage through

the winter's ice. With the promise of this high speed, it was

decided to fit the new vessel for passenger service, not only

in winter, but throughout the summer season, across the

Xorthumberland Straits, which separate Prince Edward

Island from the mainland. At the same time the vessel has

special quarters, so that she may be used as a yacht by the

Governor-General, and is, therefore, appropriately named

••Earl Grey." In view of this, the designers have achieved

a remarkable success, so far as the appearance of the vessel

is concerned. While the strength of the hull is obvious at a

glance, grace has been lent to the appearance not only by

fine shear, but by the adoption of a cut-water stem and a

slort bowsprit, an elliptical stern, and two steel pole-masts,

which have a considerable rake, and are schooner-rigged.

A closer examination, however, shows that a considera-

tion of strength has dominated the design of the hull, in

order that effective work may be done amongst the heavy

ice-fields of the Northumberland Straits and the Gulf of St.

Lawrence. The frames are very closely spaced, in order to

take up the thrust of the pack-ice, which will, at times, be

piled around the vessel. The shell plating is thicker than

usual, and the outer skin is doubled along the water line

right fore and aft and to the bottom of the keel in the fore-

Fig. 2.

•Lady Grey"
Ft.

Length between perpendiculars 172

Breadth, moulded 32

Depth, moulded iJ<

Draught, ncrmal i -

Displacement 1 .055 tuns

Speed H knots

Earl Grey"
Ft. In.

250 o

47 6

26 6

«7 7

3,400 tons

17 knots

The arrangement for the accommodation of passengers

is on (he promenade, upper, and main decks, while above

this is the bridge-deck, which contains the quarters for the

captain and navigating officers in the deck-house, the roof

of which serves also for the navigating bridge. The apart-

ments for the Governor-General, together with the smoking-

room, are placed in the deck-house on the promenade deck,

in which also there is arranged the entrance-hall and lounge

for first class passengers. A broad companionway leads down

to the upper deck, where there are arranged staterooms fnr

fifty first class passengers, as well as the first class dining

saloon, pantry, galley, etc., while the chief engineer has his

quarters close to the engine-room; on this deck also the

petty officers of the ship are accommodated. The mail-

rooms are aft on this deck, and the seamen are accommo-

dated forward. The second class accommodation, which

afl'ords room for twenty passengers, is on the main deck,

where also the remainder of the engineers and others of the

crew of the ship have their accommodation. On this level,

too, there is a hold for light cargo.
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The vessel is subdivided into numerous watertight com-

partments, and the doors of the principal compartments are

>.- the Stone-Lloyd system, so that they can be closed simul-

taneously from the navigating bridge. A watertight bunker

bulkhead extends on each side of the vessel throughout the

length of the boiler-rooms, and a double bottom is fitted for

almost the entire length of the vessel.

The vessel is lighted throughout with a complete system

of electric light, and is heated by steam. Arrangements are

provided for rapidly handling the cargo and for coaling

expeditiously.

The machinery is of the triple-expansion, three-crank

type, and in the design the heavy stresses to which the

vessel will be subjected in ice-breaking have had special

consideration. Consequently, the shafting and the working

parts are of considerably greater strength than usual. This

also applies to the propellers, which are of the four-blade,

built-up type. The blades which, like the bosses, are of cast-

steel, are of exceptional strength for working through ice.

The engine cylinders are 27 .'2 in., 43 in., and 70 in. in dia-

meter, respectively, with a stroke of 39 in. Steam is sup-

plied at a working pressure of 180 pounds from four boilers

of the cylindrical type, 15 ft. in diameter. Two of these are

double-ended, being 21 ft. long, and two single-ended, :i ft.

long. The boilers are fitted with furnaces of the Morison

suspension type, and work with the Howden system of

forced draught, the air being supplied by three fans driven

by endued forced lubrication engines. The main condensers

are cylindrical in form, and independent twin air-pumps are

provided. There is also an auxiliary condenser capable of

dealing w-ith the whole of the steam from the auxiliary

engines, and having separate air-pumps.

Special arrangements have been made in connection

with the pumping plant, owing to the special duty of the

ship in the ice-floes. In the event of the ordinary suction

or discharge valves being choked with ice, the circulating

water may be drawn from or discharged into a part of the

double bottom, two frame-spaces being specially divided off

for this purpose. In the way of these the outer skin of the

ship is perforated in such a manner as to give a large area

for the passage of the circulating water. Steam jets are

arranged on the branches of all sea inlet valves, to enable

them to be cleared of ice as occasion arises. A ballast-pump

of the centrifugal type, capable, as already stated, of dealing

with 250 tons of water per hour, is fitted in the engine-room,

with connections for transferring water between the forward

and aft tanks when trimming the vessel for making its way
through the ice.

In addition to the usual feed, bilge, and sanitary pumps,
the machinery department is fitted with evaporating plant,

grease-extractor, feed-heater, and Stone's ash-expellers, the

equipment generally embodying the latest up-to-date prac-

tice for this class of vessel.

A workshop for repairing purposes is installed on tlie

vessel, the lathes and other machines being driven by electric

motor.

The machinery, like the ship, has been built to the

requirements of the Board of Trade, Lloyd's Registry of

Shipping, and the Canadian Steamboat Inspection Act.

ORDER OF THE RAILWAY COMMISSIONEPS
OF CANADA.

Copies of these orders ni.iy be secured from tbe Canadian Eoffineer
for a snail fee.

73 '8—June 10—dismissing application of the village nf

Co'eau Station for Order directing the G.T.R. to cease wil-

fully permitting its engines, and cars, and trains to stand at

the highway at the level crossing at Coteau Station for a

longer period than five minutes at one time; and in shunting

to obstruct public traffic on highway for a longer period than

five minutes at one time.

"VO—June 17—Directing the Grand Trunk Railway Sys-

tem to install an automatic e'ectric bell with a cut-out

opposite the station, at the village of Morrisburg, Ont.

7320—June 19—.Approving plans of the location of the

C.N.R. through the city of Saskatoon, Sask., also proposed

subway to be constructed at 22nd, in the said city.

7321—June 21—Granting leave to Elric Archambault, of

Primcauville, County of Chateauguay, P.Q., to erect, place,

and maintain electric light wires across the track of the

G.T.R. on the main street in the town of Ste. Martine, P.Q.

7322—June 19—Directing the C.N.R. to install an inter-

locking plant where its lines cross the line of the C.P.R.

at Gladstone, Man.

7323—June 22—.Approving revised location of a portion of

the C.P.R. Company's New Westminster branch in the city

of New Westminster, B.C.

7324—June 22—Authorizing the G.T.R. to reconstruct 14

bridges on the Eastern Division of its line.

7325—June 22—.Amending Order No. 3258, of July 6th,

1907, by striking out clause "h" of the said Order.

7326—June 19—Dismissing- complaint of G. B. Janes &
Company, of Orillia, Ont., complaining that the rates charged

by railway companies on cheese box veneers are excessive.

7327—June 22—.Approving plan of the proposed new iron

bridge, to replace the present wooden bridge carrying Avon-

dale Avenue, Stratford, Ont., across the right of way and

track of the G.T.R. at mile 116.75 on the 20th Dist.

732S—June 22—Directing the C.P.R. to install and main-

tain gates at the crossing of the C.P.R. where it crosses

Columbia Avenue, leading to Evans, Coleman & Evans Wharf,

Vancouver, B.C.

7329—June 23—-Authorizing the C.P.R. to open for the

carriage of traffic that portion of its second track of its

double track, Ignace Section, from mileage 11 5.0 to mileage

iig.8 ; a distance of 4.8 miles, and from mileage 120.0 to mile-

age 127.8; a distance of 7.8 miles.

7330—June 23—.Approving Standard Passenger Tariff of

the Grand Valley Electric Railway, C.R.C., No. 3.

7331—June S—Directing the C.P.R. to construct a sub-

way in the city of Montreal, P.Q., under its tracks, w-here

same crosses Iberville Street, Montreal, P.Q.

7332—June 22—Authorizing the G.T.R, to construct,

maintain, and operate branch line to and into the premises

of the Frost Wire Fence Company, Hamilton, Ont.

7333—June 22—.Authorizing the C.P.R. to reconstruct

two bridges; one on its Lake Superior Division, No. 42.55;

and one on its Eastern Division, No. 0.3.

7334—June 22—Granting leave to the Western Counties

Electric Company, to erect, place, and maintain its wires

across the track of the T. H. & B. Railway, on Oak Street,

Brantford, Ont.

7335—June 23—.Authorizing the C.P.R. to construct, main-

tain, and operate spur for the .Asquith Milling Company in

the tow-n of Asquith, Sask.

7336—June 23—Rescinding Order No. 7299, dated June

i6th, 1909, directing the Western Counties Electric Company
to maintain its electric wires across the track of the G.T.R.

at Elgin Street Subway, Brantford, Ontario.

7337—June 22—.Amending Order No. 7023, dated May
loth, 1909, by striking out clause 2 of the said Order; Order

No. 7023 approves Supplement No. i to Canadian Classifica-

tion No. 14.

733S—June 21—Dismissing application of the Canadian

Pacific Railway for Order rescinding or varying an Order of

the Privy Council, dated May 13th, 190S ; whereby the C.P.R.

were ordered to leave an opening in a trestle bridge carrying

a branch line of its railway to Dixon's Mills, Pcterboro, Ont.,

across the channel of the Otonabee River, by permitting the

C.P.R. to fill said opening and substitute for the trestle a solid

embankment.

7339—^fay 4—Ordering the G.T.R. and C.P.R. to pro-

tect, by folding gates, to be installed within four months

from date of Order, crossing at Collage Street. Lennoxville,

P.Q.

7340—June 23—Granting leave to the C.P.R. to construct

its railway across the highways in the Township of Medonte,

J
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at mileage I2.g6, 0.07, and 0.13, on "V" of the Georgian Bay
& Seaboard Railway.

7341—June 24—Authorizing the C.l'.R. to construct addi-

tional track across public crossing from Sudbury to Azilda, at

a point near Murray Station Grounds, Township of M.Kim,
Out.

7342—June 24—Authorizing the C.P.R. to construct addi-

tional track across Orr Street, Calgary, Alta.

7343—June 23—Dismissing and refusing four complaints

of the Produce Merchants' Association of Montreal, P.Q.
;

also ordering that on cheese shipped from points west Mont-
real to Montreal on separate rail bills of lading, the railway

companies absorb the wharfage and port warden's fee when
such cheese is subsequently exported from the port of Mont-
real ; said absorption to continue so long as it is applied in

the case of cheese shipped on joint rail and ocean bills of

lading to Europe, the tariflfs of the railway companies to pro-

vide for such absorption to be filed and published and to be-

come effective within thirty days from the date of this Order.

7344—June 25—Authorizing the C.P.R. to reconstruct

two bridges on its line, No. 20.2, Blagdon Brook, St. John
Section. .Atlantic Division, and No. 3.4, near St. Sabine,

Stanbridge Branch, Eastern Division.

7345—June 24—Granting leave to the rural municipality

of Miniota to erect, place, and maintain its wires across the

track of the C.P.R. at Arrow River, Man.
7346—June 24—Granting leave to the Riverside Tele-

phone Co., Limited, to erect, place, and maintain its wires

across the track of the C.P.R., between Sections 23 and 26,

Township 14, Range 22, west second meridian, Sask.

7347—June 23—Granting leave to the village of Warman,
Sask., to erect, place, and maintain its wires across ihe

track of the C.N.R. at Warman, Sask.

734S—June 24—Granting leave to the Bell Telephone

Co. to erect, place, and maintain its wires across the track

of the M.C.R.R. at public crossing two and a half miles

north-east Welland, Ont.

7349—June 25—Reporting to the Governor-in-Counc:l

for sanction By-law' No. 04, adopted by the directors of the

C.P.R. re spitting in cars and on railway premises.

7350—June 23—Amending Order No. 5102, dated July

2Qth, igoS, authorizing the G.T.R. to install interlocking

plant at the crossing of the C.P.R. east of Weston Road,

Toronto Junction, by providing- that the work of installing

said interlocker be performed by the C.P.R.

7361—June 25—Approving plans showing drawbridge of

the O. and N.Y.R. over the Cornwall Canal.

7352—June 25—Amending Order No. 7076, dated May
26th, 1900, granting leave to the G.T.P.R. to construct its

railway at grade across the highway between Section 7,

Township 48, Range 13, and Section 12, Township 48,

Range 14, west fourth meridian, District of North Alberta,

by striking out the last clause of the Order.

7353—June 25—Authorizing the C.P.R. to construct,

maintain, and operate industrial spur for the Consolidated

Alining and Smelting Co., Kootenay District, B.C.

7354—June 25—Authorizing the C.P.R. to construct,

maintain, and operate an industrial spur for Messrs. George

& Robinson, Macleod, Alta.

7355—June 25—Granting leave to George Coultis & Son

tj erect, place, and maintain wires across the track of the

G.T.R. at King Street, Thedford, Ont.

7366—June 25—Authorizing the Toronto, Hamilton and

Buffalo Railway to construct, maintain, and operate spur

to and into the premises of George Ritchie, Hamilton, Ont.

7357—June 25—.Authorizing the C.P.R. to construct,

maintain, and operate spur in the town of Lcthbridge, Alta.

-358—June 25—Authorizing the C.N.O.R. to take, for

the purpose of avoiding a sink-hole, part of Lot 12, Con-

cession F, Township of Medora, District of Muskoka, Ont.

735,:)—June 3—.Approving plan showing crossings of

Dufferin, Dunn, Jamieson, Dowiing, Sunnyside, and Howard

.Avenues and Indian Road, in western end of Toronto, by

the G.T.R. and C.P.R., and several streets in the Township

of Etobicoke, Ont.

7ifx>—June 26-^Exttnding for a period of sixty days
from July 1st, njcx), the lime within which the wDrk directed
lo be constructed in connection with the Kicliinond Ro.id

C i.issing, Ottawa, Ont., be done.

73^i—June 3—Ordering the G.T.R. to provide better

|)n>teciion at the level crossing, known as Sunnyside Cross-
ing, Toronto, Ont.

737' to 7373—June 29—Granting leave to the Alberta

(iovernmoni to erect, place, and maintain its wires across

the C.P. U. at Erskinc, between Sections ij and 15, Town-
ship 44, Range 16, west fourth meridian, and near Medicine

lint, Alta.

7374—June ;q—Granting leave to the Creston Power,

Light and Telcplione Co. to cross the track of the C.P.R.

at Creston, B.C.

7375 and 737O—June 20—Granting leave to the Malahide

and Bayham Telephone Association, Limited, to erect, place,

and maintain its wires across the track of the C.P.K. at

Griffins, Ont., and east of the town of Tillsonburg, Ont.

7377 to 7386—June 29—Granting leave to the Government

of the Province of Alberta to erect, place, and maintain its

wires across the track of the Canadian Pacific Railway ' n n

places in the Province of Alberta.

7387—June 21—Granting leave to the Bell TeU-pii"ne

Co. to erect, place, and maintain its wires across the track

of the T.H. and B.R. at public crossing one and a quarter

miles east of Cainsville Station, Ont.

7388—June 30—Rescinding Order No. 733S, dated June

28th, dismissing application of the C.P.R. for Order re-

scinding or varying an Order of the Railway Commission

of the Privy Council, dated May 13th, iSgS, under which the

C.P.R. was ordered to leave an opening in a trestle bridge

carrying a branch to Dixon's Mills, Peterboro', Ont., as

Order No. 7338, dismissing application, was issued by

mistake.

73S9—June 29—Authorizing the G.T.P.R. to construct

five bridges in the Province of British Columbia.

7390—June 29—Authorizing the C.P.R. to construct,

maintain, and operate industrial spur for the Lethbridge

Brewing and Malting Co., Lethbridge, Alta.

73g,_june 29—Authorizing the C.P.R. to reconstruct

one bridge on its Atlantic Division No. 23.53, and No. 101.5

on its Pacific Division.

7362—June 29—Recommending to the Govemor-in-

Council for approval the rules and regulations of the Nia-

gara, St. Catharines and Toronto Railway Co.

7363—June 29—Approving location of the C.P.R. Co.'s

Manitou Lake Branch from mileage o to mileage 51.33-

7364—June 20—.Approving location of the C.P.R. Co.'s

I.angdon-North Branch from mileage 45 to mileage 60.

7365—June 29—Authorizing the Georgian Bay and Sea-

board Railway Co. to open for traffic that portion of its line

between Coldwater Junction, on its Toronto-Sudbury Branch,

to Maple Island, on Hog Bay, in the vicinity of Victoria

Harbor, a distance of thirteen miles.

7366—June 29—Approving location of the C.P.R. Co.'s

Langdon Branch from Langdon, a short distance east of

Calgary in a north-cast direction, mileage o to mileage 45.

7367—June 25—Dismissing application of the Transpor-

tation Bureau of the Montreal Board of Trade for an Order

directing a reduction from the second class rate on ingot

tin, in the Canadian Classification, to third class, as in the

Official Classification.

7368—June 28—Amending Order No. 7284, dated June

8th, 190Q, authorizing the construction of a spur at Mile

End, town of St. Louis, District of Montreal, across San-

guinet Street, by adding the word "indemnified" in the first

line of the second clause of the said Order.

7369—June 29—Granting leave to the E. and N. Railway

to construct its railway across the highways at mileages

96.9, 91.2, and 95.93 of its W'ellington and .Alberni Branch,

British Columbia.

7370—June 29—Authorizing the C.P.R. to open for

traffic portion of second track of the double track of its line

of railway, Kenora Section, from mileage 13.S to mileace

16.0, a distance of 2.2 miles.
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THE SUCTION GAS PRODUCER FOR SMALL
POWER PLANTS.*

C. J. Atkinson.

Of late years the producer has been gradually gaining-

in favor as a means for supplyinfj gas to operate gas engines,

and having been asked to contribute a paper, I do not think

I can do better than explain the principles by which these

machines work. It is a subject of importance to all internal

combustion engine builders or the users of internal combus-

tion engines, and being one with which I am perfectly

familiar, having devoted in the past a large amount of time

to this subject, and at present all of my time.

When we speak of gas producers we mean that class of

machine that makes a gas by what might be termed a partial

combustion method, although any machine that makes gas,

whether it is by distillation or evaporation, might equally be

termed a gas producer, but the term gas producer, although

not a descriptive one in the strictest sense of the word, has

come to mean and is generally understood to mean a ma-
chine for manufacturing a cheap, low grade of gas suitable

for power and fuel purposes.

Gas producers can be divided into two classes, namely,

pressure and suction. The difference between them being

that those of the pressure type work above atmospheric pres-

sure, while those of the suction type work slightly below at-

mospheric pressure. In other words, in the pressure pro-

ducer, the gas is under a slight pressure caused by forcing

of air and steam into the generator. In the suction type of

producer the pressure is reduced below atmospheric pressure

by drawing the gas a,way from the producer either by means
of an exhauster, or allowing tho engine, which is being sup-

plied with gas, to suck it. Theoretically, the process of gas
making is the same in both cases. The suction producer has
been more developed of late than the pressure, and as now
manufactured is complete in itself.

Gas producers use as fuel, coal, coke, charcoal and wood,
all substances rich in carbon. We, for the purpose of de-

scribing, will imagine at first that we are using carbon as

fuel.

If we have a cylindrical casing lined with a refractorv

material having at its lower extremity a fuel supporting grate 1

enclosed by an ash pit having a passage for the admission
of air, etc., while at the top of the cylindrical shell we have a
gas outlet and a means for admitting fresh fuel without allow-

ing cither gas or air to pass.

With such a machine we can make a number of experi-

ments.

.•\s is well-known, the atmosphere consists of about four-

fifths nitrogen and one-fifth oxygen. But we, for the pur-
poses of explaining the action of air upon incandescent car-
bon, will assume at first that there is no nitrogen, as in prac-
tice it only acts as a dilutent. If we have a shallow fire in

our producer and an abundant supply of air, the carbon will i

be completelv consumed. The products of combustion being i

CO2 and a large quantity of heat will be developed ; for in-
'

stance, one pound of carbon completely consumed would
i

give us

C-f2o=C02-t- 14640 B.T.U.,

but if there was a considerable depth of fire in the producer,
as there should be in practice, the resulting gas would be
CO instead of CO:, for when there is an excess of highly
heated carbon the CO2 formed in the lower part of the fire

is reduced to CO with an absorbtion of heat

C02-HC = 2CO — 5,S2o B.T.U.

Therefore we see that it is absolutely necessary that
there should be a deep fire so that these two reactions can
take jjlacc. It is not absolutely decided that these two re-

actions are what goes on inside the gas producer. It may be

•Read before National Gas and Gasoline Engine Trades
.Association, June 22. 1009.

that the carbon is changed direct into CO, as illustrated by

the third equation,

C02-(-C = 2C0-l-SS20 B.T.U.,

or it may be that all of these reactions take place, but the

result is the same. We get carbon monoxide formed plus

a certain amount of heat liberated and the gas would have

the following composition, taking into consideration the

nitrogen of the air, carbon monoxide 34-7, nitrogen 65.3.

Now, if the producer was so constructed that no heat could

leave the fuel column, the temperature would increase to

such an extent as to be impracticable but -some heat will

escape through the brick lining or will be carried away as

sensible heat in the gas formed. This is, therefore, a loss,

and to avoid this loss as far as possible is it best to keep

the temperature of the fire within due bounds. This we are

able to do by mixing a certain proportion of steam with the

in-going air, which steam will be decomposed and so absorb

some of the heat which would otherwise be carried away.

The reaction of steam upon heated carbon may be as follows,

providing the fire is of sufficient temperature;

H20 = C = H2-l-CO — 8740+44^0 B.T.U.

= H2 +C0 — 4320 B.T.U.

If the temperature of the fire is too low, another reaction

will take place,

2H20-(-C = 2H2-fC02 — 2.S20 B.T.U.

It will be observed that in both cases there is a large ab-

sorption of heat, and it is at once apparent why a very small

quantity of steam reduces the working temperature. The
effect of the presence of steam in the air blast is that a

smaller proportion of the total heat of combustion is liberated

in the form of sensible heat in the producer, but a correspond-

ing larger proportion is available when the producer gas is

used.

It should be understood that from the point of view of

heat quantities the use of steam in the gas producer is simply

a means of absorbing the sensible heat developed by the

partial combustion of carbon and storing it for future use.

There can be no actual increase in the total quantity of heai

which can be obtained from a given weight of fuel. Be-

sides avoiding excessive heat in the producer, the steam has

a further practical advantage, in that a gas of greater cal-

orific power per unit volume can be obtained than when air

is used alone. It has been shown that for every volume of

carbon monoxide in the gas made with air alone, there must

of necessity he 3H volume of nitrogen, but where steam is

used the gas which is formed by its decomposition is free

from nitrogen, therefore the larger the quantity of steam used

the richer the gas per unit volume, but as we see from the

figures, there is a limit to the quantity of steam that can be

us;d, due to its cooling action on the fire. This quantity is

not the same in all producers, as some producers are so con-

structed that less heat escapes through the lining or is car-

ried away with the gas.

In designing a producer it is necessary that the velocity

of the steam and air through the fuel column should not be

excessive, otherwise there is no time for the reaction to be

completed, and the fine ashes of the fuel will be carried up-

wards, so choking the fuel column. It is also necessary that

where the load on the engine or the demand for gas is variable

the amount of steam should be varied and varied in greater

proportion than the variation of the load. .Also we have seen

that by insulating the fuel column, extracting the sensible

heat from the gas and returning it to the fuel column by

some mejCns or other, we can make a richer gas, as the fire

will then stand a larger proportion of steam, there being less

loss of heat.

Theoretically, the maximum amount of steam that an

ideal producer would stand is 64 pound for every pound of

carbon consumed. But it is impossible to use this quantity

in practice and still have the whole of it converted into

hydrogen and carbon monoxide. If a larger quantity is used

it will still be decomposed, but will give a certain amount of

carbon dioxide. This carbon dioxide is formed because of the



July 9, 1909. THE CANADIAN ENGINEER 43

lower temperature of the fibre. In practice we aim to kecij

our fire at the maximum temperature permissible, which tem-

perature is limited by the ash contained in the fuel used and

depends upon the temperature at which this a^h fuses. With

most of the .American coals we can make a producer in which

the amount of carbon dioxide runs about 4 per cent., but to

do so \vc have to keep as much heat in the fire as possible.

In the theoretical gasification of anthracite coal, 8.'

pounds of carbon converted into carbon monoxide gives us

1 86. 00 pounds of this gas, or a percentage volume of 33.4.

Five pounds of carbon completely burnt to carbon dioxide,

^ives us 18.33 pounds, or a percentage volume of 2. Five

pounds of volatiles, hydro-carbons distilled, gives us 5 pounds

of hydro-carbon gas, which equals 1.6 per cent, volume. Ono
hundred and twenty pounds of oxygen are reciuired, of which

;!o pounds are supplied by the decomposition of the water.

Xinety pounds of oxygen are furnished by the air, and the

associated nitrogen with it gives us of this gas 301 .05 pounds

or 35 per cent. In calculating the energy in the above gases

obtained from 100 pounds of anthracite, the carbon monoxide

gives us 807,304 heat units ; the hydro-carbon or marsh gas

gives us 117,500 heat units, while the hydrogen gives us 232,-

500, making a total of 1,157,304, or a heat value of 152.7

B.T.I', per cu. ft. The efficiency of the conversion is 86 per

c ent. This theoretical gasification is practically what should

be obtained in the modern suction gas producers.

One of the first to apply producer gas to internal com-

bustion engines was Dowson. In 1S81 he showed a 3-h.p.

gas engine operating with this gas, before the British As-

sociation for the .Advancement of Science. His producer was

of the pressure t_ype, and w-as a complicated piece of appar-

atus, consisting as it did of a steam boiler, the steam from

which was utilized for puttincr the plant under pres.sure and

supplying the moisture to the in.going air. The generator

worked intermittently, due to the large amount of steam be-

ing used; in addition, there were various gas coolers, a

scrubber and gas holder to supply the engine with gas when

the fire in the generator had to be blown up. The next his-

toric producer was built by Lencanshcz, where the same

principle was used, but the steam boiler was combined with

the gas producer, the necessary steam being raised by utiliz-

ing the heat from the outgoing gas. This producer worked

fairly well, when coal with a very small amount of ash was

used, otherwise there w-ere clinkers formed, due to there not

being enough steam generated.

Bollincks introduced a producer of the suction type,

which works in a very similar manner to the one just de-

scribed ; the principal difference being that instead of put-

ting a steam boiler on top of the producer it is fixed at the

side, the gas passing out and through it, this arrangement

giving a very much larger heating surface. This producer

was the first to work on the suction principle. They gave

fair satisfaction over in Europe, principally due to the good

quality of the fuel used.

Pintsch invented a producer of the suction type. In this

producer the gas and steam was generated in the pan of the

upper part of the fuel column and derived its heat from the

outgoing gas. This plant required a lot of attention, as it is

necessary to charge it with fuel often, otherwise the green

coal being introduced cools down the vaporizer, and so affects

the quality of the gas.

In this country there is a producer built on practically

the same lines as the Pintsch, but slightly improved, in that

the vaporizer is placed lower down the fuel column, therefore

it is not affected to the same extent upon the introduction of

fr.sh fuel, and more steam can be generated, which is neces-

sary when American fuels are to be used. We now come to

another type of producer. In this producer the generator has

no vaporizer attached to it. It consists of just as simple a

piece of apparatus as it is practical to build. In order to

secure the necessary steam with which to enrich the gas and

to prevent clinkers, a separate vaporizer is used, which

secures its heat from the exhaust of the gas engine. This

vaporizer consists of a number of cast iron circular chambers

(Continued on Page 30.)
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WOUKS 01 l<i:i liKIiNCI:.

Tho onyineer must ever Ijc a student. The progres.s
in engineering science is a.s great as the progress in any
other study. To keep pace with this progress the

[engineer must not only design and liiiild an<i ex|)«-rinieiit,

but he must read ;ind study and index the inelliods and
piocesses cle.scrilx-d by others.

I It is impossible for a man to read all the books
written on his particular subject, and yet he wishes to

know what has txen written, and from these select his

works for study and referenc<-.

The purpose of our book re\ieu' dep.irtrneiit is lo

give an outline of what each book contains, so that the
reader may know at a glance its value to him. Usually,
the reviews are prepared by engineers actixelv engaged
on work akin to subject matter in the book reviewed.

The index to Volume .WTI. will contain a list of

books reviewed, .so that our readers m:iy li.i\e an index

to a reference library index.

It is not only books that arc of value, Inil lre(|iienliy

catalogues and reports contain information u.seful to the

engineer and contractor, and for this reason we give

monthly a list of the more useful catalogues. These, too,

are very useful for reference purposes.

."Mtogether, we consider our Engineers' Libr.iry one
of the most valuable sections of The Engineer, and we
hope lo improve it by additions and new features.

BOOK REVIEWS.

Books reviewed In these rolumns may be secured trotn the Book Dcpailmeot
Canadian Engineer, 62 Church Street, Toronto.

Laboratory Experiments in Metallurgy. — By .Albert

Sauveur and H. M. Boyleston ;
published by the authors,

Cambridge, Mass. Size, 8x10; pages, 150; cloth. Price,

$1.25.

These short notes, describing some experiments in

metallurgy, are written primarily for the use of students

at Harvard University who take the courses in General

i Metallurgy and in the Metallurgy of Iron and Steel. The

authors hope that these notes may prove suggestive, at

least, to other teachers and students in metallurgy, and even

to practitioners of the art.

Mr. Albert Sauveur is professor of Metallurgy and

Metallography at Harvard, while Mr. H. M. Boyleston

is instructor in Mining and Metallurgy at the same uni-

versity.

The work is divided into two parts. Part I. deals with

General Metallurgy, and Part II., the Metallurgy of Iron

and Steel. The apparatus and experiments are described,

I

and at the end of each experiment there is a form for

)
recording the results. The book is conveniently arranged,

I useful, and will be much used in science colleges.

Thermal Properties of Steam—By L. S. Marks and H.

N. Davis. Published by Longmans, Green & Co., 91 Fifth

I

Avenue, New York. Size, 6xg; pages, no. Price, $2.
'

This work, which has been prepared by Lionel S.

I

Marks, ^LM.F.., assistant professor of Mechanical En-

gineering at Harvard, and Harvey X. Davis, Ph.D., in-

I
structor in Physics at the same college, places before the

t reader the results of recent investigations along these lines.

The properties of superheated steam are tabulated for

1
every pound pressure and for every ten degrees of super-
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Hfeat' within a range which exceeds present practice. Sup-

plementary tables extend the superheated steam tables to

very high temperatures. Besides the tables there are two

large diagrams showing- the properties of saturated and

superheated steam.

Machine Drawing and Design for Beginners—By Henry

J. Spooner, C.E. Longmans, Green & Co., 39 Paternoster

Row, London, Eng.
; 91 and 93 Fifth Avenue, New York.

Pages, 266. Price, $1.25.

The book is edited as an introduction to the subject of

Machine Design, and leads up to the study of the author's

more advanced work. Machine Design, Construction and

Drawing, and is intended to supply a long-felt need among
evening students, during the first year or two of their work,

who require a book easily carried about, and which is not

too expensive.

The first six chapters are devoted to drawing, where

such items as drawing instruments, printing, shading,

straight-line drawing and working drawings are given con-

sideration. Then follow several chapters on machine parts,

such as stuffing boxes, journals, keys, riveted joints, machine

and lever handles, principal joints, roller and ball bearings,

engine parts, and many complete examples of working

drawings.

A great number of examination papers are given with

which the instructor should make himself familiar. There

are a score of useful tables given and over one hundred

set exercises.

One is a little surprised to note the small amount of

attention given to printing, which is all important, but it is

intended that the student get that elsewhere. The book goes

very much ino detail, and gives very many illustrations.

All lines are clear and legible, and suited for work with

artificial light. This work would be of great assistance to

the zealous but overloaded instructor and to the student who

"wants to know." A. E. D.

Automatic Blocit Signals and Signal Circuits, apropos

of American practice in the installation and maintenance of

signals electrically controlled and operated by electric and

other power, with descriptions of the accessories now re-

garded as standard. Author, Ralph Scott. Publishers,

McGraw Publishing Co., New York City. Size, 6x9;
pages, 243. Price, $2.50 net.

In character, the work is original. With commendable

consideration for those who are not familiar with railway

terms, the author has adopted a style which will be appre-

ciated by all. Comparatively speaking, little has been

written upon the art of railway signalling.

".Automatic Block Signals" is replete with information

of inestimable value alike to the signal engineer, the rail-

way engineer, the electrical engineer, and the railway man
generally. Over two hundred illustrations and diagrams

are given in the volume, w-hich is devoted almost exclusively

to railway signalling mechanism. Its scope does not permit

of any reference to the history of signalling, and, although

the author pretends to deal with American practice only,

some comment upon the systems of other countries might

have been included to advantage.

Chapter I. opens with definition of blocks and block

signals, and gives a description of the various standard

signals, the positions they occupy, the functions they per-

form, and their methods of operation. Simple circuits are

illustrated and discussed in a practical manner in Chap-

ter II., while the third chapter is devoted to normal danger

circuits. The movements of trains are followed, and the

different positions the signals assume are clearly shown.

Chapter IV., entitled "Normal Clear Circuits," is somewhat
similar in scope to Chapter III.

Fifteen pages constitute the fifth chapter, which con-

tains a good description of semi-automatic circuits and
signals and the parts they play in the operation of trains.

The batteries generally used in connection with elec-

trically operated signals are dealt with in Chapter VI. The
component parts of the Gravitz, Gordon and Edison primary
cells arc touched tipon, and their merits or demerits pointed

out. Ten pages are devoted to a description of the track

circuit, which includes that part of the control feature

affected by the presence of a train. Both simple and com-

prehensive arrangements are referred to. This chapter also

embraces an account of rail joints and rail bonds, while

mention is made of a circuit-breaking device used in con-

junction with a swing bridge.

Chapter VIII., comprising fifteen pages, is descriptive

of controlled manual systems, which are still used exten-

sively by many railways. The parts forming the system are

treated separately.

The ninth chapter relates to motors, relays, etc.

Chapter X. tells of the apparatus, known as the disk

signal, used on the Lehigh Valley and other American

roads, and includes an interesting discourse upon the ad-

vantages and disadvantages this type of mechanism pos-

sesses. A description of Union apparatus and instruments

comprises Chapter XI. Electro-pneumatic and electro-gas

systems, used on many busy lines, are discussed in Chap-

ter XII., while Chapters XIII. and XIV., upon the subjects

of electric locking and all-electric interlocking are particu-

larly interesting. Chapter XV. is devoted entirely to three-

position signals.

Chapter XVI., on electric railway systems, is timely,

in view of the developments constantly taking place. A
section devoted to maintenance concludes a desirable addi-

tion to the literature on American railway signalling ap-

paratus and practice.—W. ]\I.

iVIodern iVIethods of Sewage Disposal By \V. H. Trent-

ham, M.I.M.E., and James Saunders, A.M.I.C.E. Published

by the Sanitary Publishing Co., Limited, 5 Fester Lane,

Fleet Street, London, E.C.

This publication is a condensed account of the leading

features appertaining to sewage disposal works on the bio-

logical system. Instead of being termed "Modern Methods,"

a better term would have been "A Modern Method." The
publication does not pretend to be technical, but, as the

preface states: "The members of local authorities and their

officials, who are, as a rule, active business men, usually

have no time to study elaborate treatises when it is necessary

for their boards to undertake the construction of such works,

and we believe that the information given, based entirely on

i tactical acquaintance with the subject, will prove of value

in assisting them to decide which system of sewerage and

sewage disposal should be adopted to meet the requirements

of their particular town or district."

The authors here evidently assume that it is part of the

duties of these gentlemen engaged in municipal business,

along with their officials, to decide on the particular method

of sewage disposal applicable to their district. We have

always understood that this is particularly the business of

the expert engineer only. We, however, certainly consider

that the business men referred to will require a wider know-

ledge before being capable of making any determination on

this subject than is supplied in the modest booklet before

us. One-half page is devoted to the question of sedimen-

tation, and two and a half pages to "Aerobic Treatment in

State Beds" (W. I. Dibdin's system). We do not exactly

know to which class of our readers to recommend this book,

but if there are any who do not require any real or suf-

ficient knowledge upon the sewage disposal problem, but

think that a slight smattering and quick dip into the shal-

lows of the subject would do them no harm, then to such

we have pleasure in bringing this publication to notice.

Generally speaking, we feel a certain amount of diffi-

dence in reviewing a publication which, on the face of it,

is neither technical nor scientific, but, generally speaking,

is simply an advertisement of the authors as consulting

engineers. There is little doubt that the intention is not that

the business men referred to shall be educated to the extent

of being able to choose a system, but rather that with the

assistance of the authors, whose practical experience receives

notice, they may be able to arrive at a satisfactory choice.

—T. A. M.
Concrete Bridges and Structures—This book is hand-

book size, 4U by 6J3 inches, and contains 128 pages and 51

I
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illustrations. It is printed on a fine quality of heavy glazed
paper, with gilt edges, and bound in flexible black leather.

Price, $2.50.

Part I. treats of concrete bridges for both highways and
railroads. It gives in a concise form the most approved
methods of design and construction, and puts the information
in such a practical way that the busy engineer can easily

apply the methods of design without spending valuable time
in the perusal and study of obstruse mathematical treatises.

In this part there are about forty chapter headings,
describing quite fully the methods of design, and an actual

example of a 60-foot arch span is given, and the various
steps in the design described in detail.

There is also a table giving the principal concrete arch

bridges now in e.\istence and building. Nine of these arc

described in detail, and are illustrated with half-tones and
line drawings. Views are shown also of some old Roman
bridges that are still existing, and dating back about two

thousand years.

Part II. contains methods of design and construction for

minor bridges and structures, including concrete trestles and
culverts. It contains original tables giving upwards of nine

hundred separate estimates for structures of various sizes,

together with charts showing the relative costs of various

forms. There are also about thirty full-page illustrations,

showing structures of various designs, and these are accom-
panied with tables of sizes and estimated costs

Reinforced concrete beam and slab tables are given,

showing the economic span length for each of the various

combinations of slab and beam for use in bridge design.

The book may be purchased at all book stores, or from
any of the engineering journals. For sale also by the author,

H. G. Tyrrell, Evanston, 111.

PUBLICATIONS RECEIVED.

Georgian Bay Ship Canal Report The report for rgoS

in two volumes accompanied by sixty plates and numerous

photographs and maps. Pages, 600. Price, $4. Hon. Wm.
Pugsley, Minister of Public Works ; Eugene D. Lafleur,

Chief Engineer. Ottawa, Ont.

Sewage Disposal—A Report to the Council of North

Toronto, Ont., dealing with the possibilities of connecting

with the Toronto system and the cost of independent works.

By T. Aird Murray, 612 Continental Life Building, Toronto.

Size, 6x9. Page, 20. Price, 50 cents.

Annual Report of the Minister of Mines of British Colum-

bia for the year ending 31st December. 190S, being an ac-

count of mining operations for gold, coal, etc., in the Pro-

\Tnce. William Fleet Robertson, Provincial Mineralogist.

(British Columbia Bureau of Mines.) 271 p., plates, maps,

igoS. Victoria. Government Printinjr Office, 1909.

Report of the Mines Branch for 1908 Pages, 100. Size,

6x9. A summary report for last nine months of 1908.

Hon. W. Terapleman, Minister; A. P. Low, LL.D., Deputy

Minister; Eugene Haanel, Ph.D., Director.

Tables and Diagrams of the Thermal Properties of Satur-

ated and Superheated Steam, by Lionel S. Marks, M.M.E.,

and Harvey N. Davis, Ph. D., both of Harvard University.

New York: Longmans, Green & Company, 91-93 Fifth

Avenue.

CATALOGUES.

Belt Dressings.—Belt dressings are dealt with at some
length in a booklet just issued by the Joseph Dixon

Crucible Co., of Jersey City, N.J. The first section is de-

voted to belts, and tells why they slip, while the next refers

to dressings, good and bad, and gives directions for

applying. In another portion, headed, "Hints, Kinks,

Tables," much information of interest is griven.

Sewage Filters.—Pacific Flush Tank Company, 184 La

Salle Street. Chicago, 111. The object of this book is to show

ih< application of automatic apparatus to various types of
bacterial sewage filters. Illustrations of the automatic ap-
paratus with detailed dimensions are given. Also diagrams
of sand filters, contact beds, and percolating filters. It is a
very useful catalogue and engineers interested in sanitary
matters should have a copy.

Flush Tank*—A catalogue issued by the Pacific Flush
Tank Company, 184 La Salle Street, Chicago, III,, will be
found of great interest to all engaged in sanitary tnginecring.
It contains diagrams, dimensions, and information in con-
nection with the various flush tanks handled by this firm. It

will be valuable for reference.

Electric Smeltlng.—Large transformers for electric smelt-
ing, the details of construction, etc., are described in a book-
let published by the P.ickard Electric Company, of St. Cathar-
ines, Ont. Numerous illustrations arc given as well as a
description of installations at Welland and Niagara Falls.

Water Main Cleaners._The Whitney Pipe Cleaning Co.,
220 Hro.-Klw.iy, New York, arc distributing a booklet which
tells of their success in cleaning water mains. Their ma-
chines work in mains in sizes from 4 inches to 4 feet. The
cost of operation is very small and the increase in efficiency
ven- K re.it

Automatic Sewage Appliances—Messrs. Drummond, Mc-
Call & Company, Montreal, Canada, Canadian representatives
of Mather and Piatt, are distributing a booklet on the above
subject. The booklet contains information as to arrange-
ment of sewage plant and many diagrams and photos of
completed works.

Tungsten Lamps— In concise form, the Engineering De-
partment of the National Electric Lamp Association present
much information of interest to central station men, jobbers,
dealers and consumers, upon the Carbon, Gem. Tantalum,
and Tungsten incondesccnt lamps of many sizes. Address,
441 1 Hough .\vcnuc. Cleveland, Ohio.

Steam Road Rollers—The Monarch Road Roller Co., 114
Liberty Street, New York, have issued a booklet descriptive of
their road rollers. Diagrams illustrate the main dimensions
and unusual features, while the illustrations show the various
uses these machines may be put to, for besides road rolling

they are traction engines, for graders, etc., and power en-
gines for crushing plants. Wm. Eddie, corner Princess and
James Street, Winnipeg, is their Canadian representative.

Municipal Filtration—A booklet of unusual interest to

municipal officials, sanitary engineers and medical health

officers, as it is devoted almost exclusively to methods of
water purification and filtration. Many illustrations are
given of plants installed by the publishers, The Pittsburgh
Filter Manufacturing Company, of Pittsburgh, Pa.

Gas and Oil Englr>es._Dudbridge Gas. Oil and Spirit

Engines and Gas Producing Plants of various types are illus-

trated and described in a booklet which is being distributed

by A. H. Wright, 32 Church Street, Toronto, the Canadian
representative of The Dudbridge Iron Works, of Stroud,
Glos., England, a long-established and reputable firm. The
engines described have many distinctive features.

Engineers Supplies—E. R. Watts & Sons, 408 Portage
Avenue. Winnipeg, and 200 Wellington Street, Ottawa, send
out a catalogue of engineers', surveyors', architects' and
draughtsmans' instruments and supplies. Besides giving a

full list of goods with prices it has also chapters on the care

and adjustment of instruments. Their shop at Winnipeg is

prepared to repair any British or American instrument.
Forge Blowers.—Two catalogues have recently been pub-

lished by the Buffalo Forge Company, Buffalo, N.Y. One
will be of usual interest to blacksmiths, carriage and wagon
manufactures. The increasing demand for electric forge

blowers has prompted them to design a line of high efficiency

blowers for serving forge fire. Bulletin No. -8C is entirely

devoted to this line. The other catalogue No. DW Electric

covers a new design exhaust fan of the disk type, this con-

tains, in addition to cuts of the pulley and direct connected

types, tables giving speeds, capacities and prices. This

should be of interest to those needing ventilation in over-

heated quarters.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS—413

Dorchester Street West, Montreal. President, Geo. A. Moun-
tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa ; S. J. Chap-

leau. Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton ; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

j

NEERS.—29 West 39th Street, New York. President, Jesse !

M. Smith ; Secretary, Calvin W. Rice.

ARCHITECTURAL INSTITUTE OF CANADA.—
President, A. F. Dunlop, R.C.A., Montreal, Que.; Secretary,

Alcide Chaussd, P.O. Box 259, Montreal, Que.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS —President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont.; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

Mfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, J. F. Demers, M.D., Levis, Que.; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. JefFers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,

Thomas Southworth, Toronto ; Secretary, R. H. Campbell,

Ottawa.

DOMD'^ION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY.—President,

Dr. Martin Murphy ; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—96 King Street

West. Prtsident, A. B. Barry; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council:—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, J. H. Winfield; Secrttary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

WESTERN CANADA RAILWAY CLUB.—President,

Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President; J. H.

Warder, Secretary.

COMING MEETINGS.

Nova Scotia Society of Engineers: September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

National irrigation Congress—Seventeenth meeting,

August 9-14, at Spokane, Washington ; Arthur Hooker, Secre-

tary, Board of Control, Spokane, Wash.

League of American Municipalities—August 25-27.

Thirteenth annual convention at Montreal, Que. John Mac-

Vicar, Secretary, Des Moines, Iowa.

American Society of Municipal improvements—Novem-

ber 9-11. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada.—October 5-7i at

Toronto, general annual assembly. Secretary, .•Mcide Chaussd,

R.S.A. ; P.O. Box 259, Montreal, Que.
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CONSTRUCTION NEWS SECTION
Readers will confer a groat favor by sending in news ileins from timu lo lime. We are |>arliLularly eager lo

get notes regarding engineering work in hand and projected, contracts awarded, changes in ilaffi, etc.

Printed lorms for the purpose will be furnished upon application.

TENDERS.

Prince Edward island.

CHAKLOTTETOWN.—Tenders will be received up to

Monday, July 12th, for the construction of a 20 stall, brick

and concrete engine house, foundation for turntable, fore-

man's office and lavatories. Plans may be seen at the

Resident Engineer's Office, Charlottetown, at the office of

the Chief Engineer, Moncton, N.B.. M. J. Butler, Chairman,
Ottawa, Ont.

Quebec.

MO.\TRE.AL. — Tenders for macadamizing several

streets and also the building of sewers will be received to

the gth instant at 6 p.m Plans and specifications to be seen

at the Town Engineer's Office, 5 Beaver Hall Square Mont-
real. R. D. Dunn, secretary-treasurer town of St. Paul.

WESTMOUNT.—Tenders are invited for the construction

of cement or granolithic sidewalks, to be filed not later than

Friday, gth July, at 5 p.m. .A. D. Shibley, city clerk.

Ontario.

.ALEXANDRIA.—Tenders for the erection of a new
French Catholic Church will be received up to Thursday,
15th July. Tenders to be for rubble stone or cement blocks.

Rev. J. W. Dulin.

BR.AMPTOX.—Tenders will be received until Saturday,

loth July, for the construction of 6,500 square yards of con-

crete walks, a concrete reinforced floor over a girder bridge,

a 32-foot girder span across the Etobicoke River, and two

concrete abutments for the above bridge. W. M. Treadgold,

town engineer.

BRANTFORD.—Tenders will be received until noon,

loth July, for two horizontal multi-tubular boilers, required

for the Institution for the Blind, and two horizontal multi-

tubular boilers, required for the Normal School, Toronto.

H. F. McNaughten, secretary Public Works Department,

Toronto.

CALLENDER.—Tenders wanted for the erection of a

cement block, two-storey school, having cement foundations

;

also for moving of present school. B. Shannon, secretary

school board.

HICKSOX.—Tenders will be received until Monday,

July 1 2th, for the erection and completion of a Steel Bridge

and Concrete abutments in the township of East Zorra, 0.\-

ford County. Length, 30 feet; width, 14 feet; height of

abutments, probably 12 feet. Tenders to be for either beam
or truss span and capable of carrying a cement floor and

20,000 lbs. load. Wcrk to be completed on or before October

I St. James Anderson, clerk. East Zorra.

MOOSE CREEK.—Tenders will be received until July

1 2th for excavations for a drain. Estimated cost, $5,000. F.

D. Brunei, Township Clerk.

NORTH BAY.—Tenders for Customs and Inland Revenue

fittings will be received until Monday, July 12th, 1909.

Napoleon Tessier, Secretary, Department of Public Works,

Ottawa.

OTT.AWA.—Tenders will be received up to .\ugust 15

for the furnishing of iron posts for use on the survey of

Dominion lands. P. G. Keyes, secretary. Department of

the Interior.

OTTAW.A.—Tenders will be received until Friday, July

23, for the construction of a building for refinery. Royal

Mint. Napoleon Tessier, secretary. Department of Public

Works.

OTTAWA.—Tenders will be received until July 15th for

the supply of coal for the Public Buildings throughout the
|

K. Secietary, Department ofDominion. Napoli

Public Works.

PETERBOROIGI I.—Tenders will be received up to

Saturday, the 17th July, for the construction of abutments
for the steel bridge over the Indian River. Plans and speci-

fication may be seen at the office of the County Engineer,

J. E. Belcher. Ed. M. Elliott, County Clerk, Peterborough.

PETERBOROUGH—Tenders will be received up to the

17th July for the steel work of a bridge over the Indian River,

75 feet span from abutments' faces at water level. County

Engineer, J. E. Belcher. Ed. M. Elliott, county clerk.

PETERBOROUGH.—Tenders for the erection of Knox
Church will be received up to Monday, July 10th. Secretary

Building Committee, 283 Park Street.

TORONTO.—Tenders will be received until July 12th,

for the construction of concrete storage and regulating dams
near Port Arthur. H. F. McNaughten, Secretary, Depart-

ment of Public Works. (.Xdvertizcd in the Canadian Engi-

neer.)

TORONTO.—Tenders will be received until Tuesday,

July 13th, for the several works required for the enlargement

of Harbord Street Collegiate. W. C. Wilkinson, secretary-

treasurer, Board of Education.

W.ATERLOO.—Tenders will be received up to Monday,
July 1 2th, for covering bridges with concrete. Ford S.

Kumpf, town clerk.

Manitoba.

BR.WDON'.—Tenders will be received up to July 17th

for a supply of creosote wood paving blocks for bridge

paving. Price to be per yard f.o.b. Brandon, duty paid.

Harry Brown, city clerk.

WINNIPEG.—Tenders will be received until August

2nd and .August 16th for hydraulic, electric, and auxiliary

equipment for the generating station at Point du Bois. For

plans, etc., apply Smith, Kerry & Chace, engineers, Win-

nipeg; William Kennedy, jr., Y. M. C. A. Building,

Montreal, and M. Peterson, secretary, Board of Control,

Winnipeg.

WINNIPEG.—Tenders will be received up till July 12

for all of the works required in connection with the erection

of a brick and concrete warehouse building at Calgary. J.

11. G. Russell, architect.

Saskatchewan.

MOOSE J.AW.—Tenders will be received up to Monday,

i8th July:— 1-50 light, constant current transformer or regu-

lator, with 35 arc lamps and suitable switchboard, with neces-

sary instruments for controlling same ; one year's supply of

Watt meters ; one' year's supply of transformers. John D.

Simpson, City Clerk.

REGIN.A.—Tenders will be received until July 19th, for

a supply of sewer pipe. .\ngus Smith, City Engineer.

(.Advertized in the Canadian Engineer.)

REGIN.A.—Tenders will be received until July 19th, for

concrete pavements, curbs, and sidewalks. .Angus Smith,

City Engineer. (Advertized in the Canadian Engineer.)

REGINA.—Tenders will be received until July 19th, for

a supply of pipes and valves for waterworks system. Angus
Smith, City Engineer. (.Advertized in the Canadian Eng'i-

neer.

)

REGIN'.A.—Tenders will be received up to Monday,

July 19th, for the erection of a hospital. J. Kelso Hunter,

city clerk.

REGIN.A.—Tenders will be received up to Thursday,

July 15, for the supply and delivery of coal, 1909-10, for the
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Royal North-VVest Mounted Police. R. S. Knight, inspector,

supply officer.

YORKTON.—Tenders will be received up till July 12

for the erection of a concrete and brick business block for

the Enterprise Publishing- Company. T. A. Patrick, M.D.,

secretary.

YORKTON.—Tenders will be received until Monday,

July 19, for a heating system. Napoleon Tessier, secretary,

Department of Public Work?, Ottawa.

British Columbia.

VANCOUV'ER.—Tenders will be received up till noon,

July 1 2th, for the whole or part of the construction of Sec-

tions 3 and 4 of the Fraser Valley branch of the British Co-

lumbia Electric Railway Company, Ltd. Charles Garden,

Engineering Department, British Columbia Electric Railway

Company, Ltd.

VICTORLA..—Tenders will be received up to Monday,

16 .August, for the supplying of cast iron water pipe, pig lead,

gate valves, for waterworks. W. \V. Northcott, Purchasing

Agent.

CONTRACTS AWARDED.

Nova Scotia.

IIALIFA.X.— S. Cunard & Company were the lowest tend-

erers for all the city coal contracts for igog excepting that

for 400 tons of Pictou nut on vvhich H. D. McKenzie & Com-

pany, figured lowest, and the committee recommend the con-

tracts be awarded to Cunard & Company, and McKenzie &
Company. The prices were all for the "long" ton of 2,240

pounds. The quantities and prices at which the contracts

were awarded were as follows :—City Health Board—4 tons

anthracite and 16 tons bituminous ; Cunard & Company,
anthracite at $7.15 and Old Sydney at $5. 40. City Prison

—

go tons Sydney at $5.40, and 15 tons anthracite at $7.10,

Cunard & Company. City Home—400 tons Pictou nut at

$4.20; McKenzie & Company, 25 tons egg anthracite at

$6.gs, Cunard & Company. Fire Department—25 tons Acadia

lump at $5.45, 133 tons Sydney at $5.40, 6 tons Albion slack

at $4.75, 105 tons anthracite at $7.20, S. Cunard & Company.
Public Gardens—40 tons .A.cadia nut at $4.65, 8 tons Sydney
at $5-20, 8 tons anthracite at $6.25, S. Cunard & Company.
City Works Department— 140 tons anthracite at $6.g5 and 13

tons Sydney, for the City Hall, at $5.20; 15 tons Acadia lump
for the steam roller, at $530; 40 tons Acadia nut, for the

crusher, at $4-3o; 23 tons lump, for the steam drill, at $5.20;
II tons bituminous for stables and workshop; 12 tons Albion

slack for the blacksmith shop, at $4.75, and 7 tons anthracite

for the stockyard, at $7.25, Cunard & Company.
New Brunswick.

MOXCTON.—For 3,800 lbs. of No. 4 W.P. wire for

transmission lines in connection with the' new electric plant.

the city received the following tenders :

—

*Wire & Cable Company, f.o.b. Moncton.. $613.70
Canada General Electric Company 630.80
Sumner Company, f.o.b. Moncton 638.40
* Accepted

Tenders were also received for special castings for the

new pumps, embracing iS inch, 14 inch and 12 inch T's and
bends, also a few lengths of 14 inch, and 18 inch pipes, and
were as follows : Canada Iron Corporation Company, Lon-
donderry, Ssgg.si f.o.b. cars, Moncton; Canada Foundry
Company, Halifax, $554 f.o.b, cars, Moncton. The tender

of the Canada Iron Corporation Company, Ltd., was ac-

cepted.

In connection with steam and electric plant, City Engi-

neer Edington recommended the following tenders: Canada
General Electric Company, generator, $6,470; Robb Engi-

neering Company, engine, $5,448, and boiler, $1,040. These
wric .icceptcd.

Quebec.

MONTREAL.—Westmount Council met recently regard-

ing contracts for street paving. The Bitulithic & Paving

Company's tender for asphalt and scoria combination pav-

ing on St. Catherine Street, from Atwater .\vcnuc to Greene

Avenue, and Greene Avenue, from Dorchester Street to Sher-

brooke Street, at $36,658, and the Barber .'^isphalt Company's
tender for paving Dorchester Street and Greene Avenue to

St. Catherine Street, from Atwater .Avenue to Hallowell

Street, with asphalt, for $iS,45g.76, were accepted. The
Bitulithic & Paving Company was also successful in its tender

for paving Victoria Avenue from St. Catherine Street to

Sherbrooke Street, with combination pavement, gutter and
curb, for $28,627.

MONTRE.AL.—.At the last meeting of the Council of

Outremont tenders for the construction of the sewer on St.

Catherines Road were opened and the contract was awarded
to Messrs. Gilbert, Toussaint & Company, they being the

lowest tenderer, at. $7.go per running yard, and $3.10 for

rock excavation per cubic yard extra.

MOXTRE.AL.

—

A contract for cement sidewalks has
been given to the Modern Paving Company at $2.22 a yard.

The E.D. Hofeller Company offered to do the work at $1.86

a yard.

Ontario.

BERLIN.

—

Aug. May has received the contract for ce-

ment curb and gutter. The following tenders were sub-

mitted :

—

Curb and

Gutter Driveways
Aug. May, Berlin 35c. i ic.

P. Bergmann, Waterloo 45c. I2.yic.

John Conn, Windsor 66c. 14c.

BLENHEIM.

—

.A contract for the tank and pumping
station at the power house has been given to J. H. Collier

and D. H. Grady at $500. Clunis & Mclntyre will install a

gas engine to pump two thousand gallons an hour for $173.

KINGSTON.—E. B. Merrill, civil engineer, of Toronto,

has secured the contract for reconstructing the gas tank

here at $4,300.

OTT.AW.A.—The contract for building the new G.T.R.
Central Station has been awarded to Peter Lyall & Sons, of

Montreal, and work will be started immediately. The
station will cost $500,000.

Ontario.

ST. CATH.ARINES.-The Council received the follow-

ing tenders for 2-inch pipe : A. Moore, f.o.b. Montreal,

$13.50; Watts & Bate, f.o.b. St. Catharines, ($14; S. P.

Gourlay, f.o.b. St. Catharines, $13.25; Coy Bros., f.o.b. St.

Catharines, $i4.g5. Mr. S. P Gourlay's tender was ac-

cepted.

ST. THOM.AS.—Hamilton & Stott have been given a

contract for a heatin.g system, by the city council, at $2,668.

The .American Steel Company, of Lockport, N.Y., bid $i,g6o

and $1,485, which did not include freight or duty.

ST. THOMAS.—Tenders for work on the Grace Method-

ist church were let as follows :—Sanders & Bell, carpenter

work, $8,484; A. E. Ponsford, masonry and brickwork,

$g,836; Celeste Blonde, Chatham, plastering, $1,575; Sand-

ham dfe Roberts, electric wiring, $iig.

TORONTO.—The Board of Control recently opened

tenders for laying between 350,000 and 450,000 duct feet of

underground conduit. The bulk tenders of twelve con-

tractors were as follows: $55,801; $60,466; $60,622; $62,-

631; $66,766; $71,205; $72,275; $77,403; $77,578; $77,8go;

$83,336; $gg,368. The lowest tenderers. Golden & Lan-

sing, of Troy, N.Y,, will be given the contract if the city

engineer approves.

TORONTO.—The contract for cedar culverts on sec-

tion one of the Soo-Sudbury trunk wagon road was awarded

by the Public Works Department to D. McNaughton, of

Sudbury. This section runs from Copper Cliff to Naughton.

TORONTO.—The Connell Anthracite Coal Mining

Company have been given an order by the Board of Edu-

cation for 4,000 tons of semi-bituminous coal at $5.15 for

grate and $5.30 for egg, stove and nut.

TORONTO.—George M. Hendry & Company have been

awarded a contract for chemical apparatus ($264,341), and

for physical apparatus ($4,053) for th ehigh schools.
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PETERBOROUGH.—For the erection of new library here

the tenders were as follows:—
James Bo^ue $2j,6So

Malcolm Mclniyre i;,i5o

R. Shechy 26, IQ4

W. J. and G. H. Baptic 34,600

Rutherford Bros 21 ,887

J. G. Hayes 22,450

H. Carvcth 33,000

\V. J. Johnston 23,500

Rutherford Bros, got the contract.

iSaskatchewan.

MOUSE JAW.—Three tenders were received for the

work of grading for the spur track to the power house and
for putting new guy wires to the smoke stack. The con-

tract was let to the lowest tenderer, Riddell & Cline, at the

rate of 30 cents per cubic yard for the grading and $120 for

placing the new guy wires.

British Columbia.

\'.AXCOr\'ER.—The tender of Cameron & Company
for the grading of Harris Street to Victoria Drive at $3,973
was accepted.

\'.\XCOU\'ER.—The works department will lay a wood
block pavement on Cambie Street, 41 feet wide, on a 6-inch

concrete foundation with concrete curbs. Estimated cost,

$42,130; contract price, $33,704- The Robson Street pave-

ment will cost $6,570; contract price $5,256. It is 42 feet

wide. Approximate cost per foot frontage: Cambie Street,

$7.01 ; Robson Street, $7.27 1-5.

VICTORI.^.—Some tenders for pavement work were:

H. E. Canova, $16,000; Steven, Sabine & Steadham, $16,045.

Foreign.

PHIL.'^DELPHIA (PENN.).—The Raymond Concrete

Pile Company, of New York, has been awarded the contract

for placing Raymond concrete piles in the foundations of

the cold storage building that will be erected for the Phila-

delphia Warehousing and Cold Storage Company at Front

and N'oble Streets, Philadelphia. Fifty thousand feet of

Raymond concrete piling will be used in the work. Cramp
& Company are the general contractors.

RAILWAYS—STEAM AND ELECTRIC.

Ontario.

BERLIN'.—The surveyors for the People's Railway are

at work. On Monday last Mr. Warfield, construction engi-

neer, and party of surveyors started on the route of the

proposed railway, between Xew Hamburg and Stratford via

Tavistock. Mr. H. Stuart, of Mitchell, Ont., Provincial

Land Surveyor, Mr. J. H. Wood, of Hereford, England,

draughtsman, and Messrs. Kerr and Kropf are among the

party.

OTT.\W.A.—The contract for the new Grand Trunk

depot at Ottawa has been awarded to Messrs. Peter Lyall

& Sons of Montreal. The new station will be on the site

of the present Central Depot, by the side of the Rideau

Canal, but will be of much greater dimensions. It is to be

140 feet in width and 22S feet in depth. It will be four

storeys in height and will be connected with the hotel on

Major's Hill Park by a well ventilated and well lighted sub-

way. It is proposed to make this station one of the largest

and most complete in Canada, and the contract price will

run into the millions.

OTTAWA.—The C.N.R. has filed for approval a route I

map in connection with its line through the suburbs of this
,

city.
I

OTT.\WA.—Hon. George P. Graham, Minister of Rail-

ways, has now signed the route maps of railway extensions '

in Alberta, to which he gave his verbal approval a week ago,

and the following details are now available. The routes

approved are: Canadian Pacific, line from Langden to a

point forty-five miles north, and then to a point on their

own line between Penhole and Red Deer ; and of Canadian

Northern from Strathcona south-w«st, crossing the Cilgar)'

and Edmonton line just north of Red Deer, passing near

the same and south to Calgary; and also of the G.T.P. from

Riley on the main line southerly to near Pound Hill, through

Camrosc, passing near, but west of Content and close to

Three Hills, and south to Calgary. The Canadian Northern

route map through Camrose was withdrawn.

S.ARNIA.— It is U'lieved here, from the surveying that

has been going on lately, that the G.T.R. arc contemplat-

ing another tunnel to connect with Port Huron. The pres-

ent one is too small,

TORONTO.—The Grand Trunk will commence oper.v

tions on their old belt line round the city about the first week

in October. It will be used chiefly for handling freight to

and from the north end.

TORONTO.—The C.P.R. is working a transformation

at Victoria Harbor, having a line of railway in operation for

the construction purposes only. They arc carrying on

construction of immense docks and an elevator. The new

million dollar elevator is in the preliminary stages yet, the

concrete foundations being under construction. The Gov-

ernment dredges arc working at the harbor.

Manitoba.

WINNIPEG.— Relative to the McPhillips Street subway,

which is to cost $360,000, the city to pay one-third, the con-

tract between the city and the C.P.R. has been shaped.

WINNIPEG.—Within the next three weeks the C.N.R.

will begin work 120 miles south of Camrose, and construction

camps will be strung out all along the line. Two hundred

miles of the Vegrcville to Camrose to Calgary branch will

also !).• 1 nnstrurted this summer.
Saskatchewan.

CARLYLE—The gang which will do the grading work

on the C.N.R. Maryfield-Lethbridge line arrived here some

days ago.

ESTEVAN.— .\ party of Grand Trunk Pacific surveyors

has been working east of this town on a proposed line from

Regina to Portal.

S.-\SK.\TOON.—By a ruling of the Railway Commission

the plans of the city regarding the subway under the C.N.R.

tracks from east to west have been approved. By this de-

cision the railway company will have to pay some $20,000

towards the cost of the subway. This subway will be built

at Twenty-Second .Avenue, and as the company has declared

its intention to construct thirteen additional tracks at this

point it will be seen that the subway will be a mammoth
affair, unless the railway company decide to carry the yards

further north.

Alberta.

C.ALG.ARY.—A new era in this city dates from this

week, when the first section of the street railway was opened.

This runs from First Street to the Fair grounds. The City

Council, with a party of prominent citizens, made the in-

itial run. \ five-minute service is given.

HIGH RIVER.—.A construction gang of the C.P.R. is

busily engaged laying two more tracks and extending the

yards away south of the Little Bow River. Three cement

bridges will be built across the Little Bow.

British Columbia.

V.\NCOl'\ER.—Plans submitted by the British Colum-

bia Electric Railway for extensions in Vancouver have been

approved.

VICTORI.A —The british Columbia Electric Railway

Company is erecting a power house and installing new plant

at Victoria. Malcolm & Dinsdale have the contract.

England.

LONDON.—The G.T.R. has opened new oflSces in

Cockspur Street.

CEMENT—CONCRETE.

Nova Scotia.

SYDNEY.-The annual meeting of the Sydney Ccnun;

Company, Limited, will be held on Monday, July i;th, at

II a.m., in the company's office here.
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Quebec.

MONTREAL.—Cement sidewalks for this municipality

will be laid by the Modern Paving Company at $2.22 a yard.

WESTMOUNT.—Tenders for sidewalks of cement will oe

opened by A. B. Shibley, city clerk, this week.

Ontario.

ALEX.ANDRIA.—Rev. J. W. Dulin invites tenders until

July 15th for the construction of a church of cement blocks

or rubble stone.

BELLWOOD.—On July 2nd Mr. T. Goodall opened

tenders for concrete abutments for a bridge which will be

erected by the West Garafraxa Council.

BERLIN.—A contract for cement curb and gutter work

has been given to .A.ug. May, of Berlin, by this town.

BRAMPTON.—In our list of tenders, on another page,

appears a memo, of the work to be done in Brampton, in-

cluding concrete walks and bridges. The town engineer

is W. M. Trcadgold.

BURFORD.—Mr. Wm. Shaver has been awarded the

contract for laying 7,000 feet of cement walk in the village.

CALLENDER.—A cement block school, two storeys

high, will shortly be erected here by the school board. B.

Shannon will receive tenders.

HICKSOX P.O.—James .Anderson, clerk of the township

of East Zorra, Oxford County, asks for tenders for a bridge

with concrete abutments until Monday, July 12th.

KINGSTON.—The Board of Works are purchasing two

mixers from the London Concrete Machinery Company.

Concrete will be used in the reconstruction of the gas tank,

a contract for which has just been given to E. B. Merrill, of

Toronto.

LONDON.—Much cement is being used on the streets

of London in walks, curbs, gutters and other improvements.

PETERBOROUGH.—Until July 17th, plans for abut-

ments for a steel bridge over the Indian River, may be seen

at office of J. E. Belcher, county engineer.

PETERBOROUGH.—Plans for a concrete bridge, to cost

$32,500, have been outlined by the city officials, and the rate-

payers will decide on July 2Qth whether the work is to be

carried out. It is expected that the by-law will carry.

W.ATERLOO.—For covering bridges with concrete, F. S.

Kumpf asks for tenders until July 12th.

Saskatchewan.

YORKTON.—The Enterprise Publishing Company are

asking for tenders for a concrete and brick business block.

Alberta.

C.ALG.ARV.—Hodgson & Bate, architects, are calling for

tenders for a brick and concrete warehouse.

FINANCING PUBLIC WORKS.

Nova Scotia.

.AXTIGONISH.—D. C. Chisholm, town treasurer, asks

for tenders for Jps.ooo debentures.

Quebec.

\'ERDUN.—A meeting will be held on Friday, the o'h

instant., for the purpose of discussing By-law No. in, re-

specting l|je issue of debentures for $150,000. Geo. A. Ward,
secretary-treasurer.

Ontario.

BELLEVILLE.

—

A by-law to raise $70,000 for three new
schools was defeated.

BERLIN.—The Provincial Public Works Department
have approved of the by-law to cover the cost of contemplated

road improvements and will contribute one-third.

BERLIN.—The by-law covering an expenditure of .$10,-

000 for double-tracking the street railway carried by 37.

BROCKVILLE.—At a special session of the Council of

Leeds and Grenville, on July 6, it was decided to introduce a

by-law at he Nov. session to raise ($200,000 by debentures for

the improvement of the roads of the counties. A Government
grant under the Good Roads An of $100,000 is expected to

supplement the amount decided upon to-day.

LONDON.—On July 26th the ratepayers will vote on a

by-law to provide $95,000 for waterworks.

OTTAWA.—An issue of debentures amounting to $419,-

000, for local improvements, has been authorized by the

Board of Control.

PETERBOROUGH.—Peterborough ratepayers will on

July 29th, vote on two by-laws, both of which were defeated

at the municipal elections last January. The ratepayers did

not have sufficient information regarding the measures at that

time, but it is expected that they will have a better fate this

time. The present Smith Street Bridge By-law is for $32,-

500, and the street extension proposition is for $21,500.

PETROLEA.—The by-law of $4,000 for a bridge carried.

SEAFORTH.—A by-law to raise $20,000 for steel and

concrete bridges will be voted on by County of Huron rate-

payers shortly.

WELLAND.—Welland citizens by 303 to 9 carried a by-

law to permit the Provincial Natural Gas Company to pipe

the town for natural gas.

Manitoba.

PORTAGE LA PRAIRIE.—Waterworks and sewerage de-

bentures, amounting to $50,000, will be placed on the market

by this city.

Saskatchewan.

ROSTHERN.—A by-law to provide $6,000 for the pur-

chase of fire protection system, including a gasoline fire

engine and underground cement tanks, was defeated.

SASKATOON.—Messrs. Wood Gundy & Company, of

Toronto, have purchased $184,800 city of Saskatoon deben-

tures, which were issued for the erection of a collegiate in-

stitute and municipal buildings, extension of power plant,

parks and roads.

British Columbia.

EBLIRNE.—The corporation of Point Grey invites tenders

for $280,000 road debentures and for $28,000 school deben-

tures. Herbert Beeman, Clerk.

SEWERAGE AND WATERWORKS.

Ontario.

LONDON.

—

A million gallons of water from the artesian

wells sunk by Hon. .Adam Beck to prevent a shortage again

this summer, was turned into the city main. The by-law to

take in the whole scheme of the wells will be put before the

ratepayers on July 26.

NEWMARKET.-J. Harvey, of Greensville, Ont., is bor-

ing a well here for the Davis Leather Company.
PETERBORO'.—Six carloads of machinery and tools of

the Bishop Construction Company, of Montreal, have arrived

in the city and will be used in the work done by this com-

pany at the new waterworks dam.

RICHMOND HILL.—Mr. Frank Barber, York County

engineer, is preparing a report which will deal with the pos-

sibilities of a gravitation water system for this municipality.

Manitoba.

D.^UPllIN.

—

A delegation from Dauphin recently paid a

visit to the new compressed air waterworks system at York-

ton, Sask., with a view to installing a similar system here.

PORTAGE LA PRAIRIE.—Several extensions of the

water and sewerage system have been ordered by the City

Council here.

British Columbia.

\'.\\'COU\'ER.—On the recommendation of City Engi-

neer Clement, the Board of Works decided to proceed with the

construction of city sewers to cost in the neighborhood of

$75,000.

VICTORIA.—.^n option has been made to the Oak Bay

Council by the Esquimalt Waterworks Company. The com-

pany offers to supply water at the same rate as that prevail-

ing in this city at six cents a thousand gallons. The pre-

sent supply is obtained through the city of Victoria at a fiat

rate of 18 cents per thousand gallons. The option was

accepted.

I
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CURRENT NEWS.

Ontario

DKLllI.—The unexpected striking of natural k-^s here

has been realized. After continuous drilling on the Strout

farm, Mr. Strout and Henry Darby have reached k^s and oil

at a depth of 1,220 feet.

OTT.-WVA.—A question of .ifeneral interest to come up

before the Dominion Railway Board shortly, concerns the

location of switch stands in railway yards. The complaint '5

that they are often too near the tracks, thus endangering the

lives of employees.

OTT.WV.A.—The Department of Inland Revenue an-

nounces that it is prepared to receive electrical instruments

for examination or testing at its electrical standardizing

laboratory at Ottawa. A scale of fees is published in the

Canada Gazette.

OTT.AWA.-—Another electric smelting plant has been

established at Trollhatten Falls, Sweden, and is operated

under conditions similar to those existing in Canada. Dr.

Haanel i^ enthusiastic regarding the possibilities of the in-

stallation of a plant in Canada.
Manitoba.

» WINNIPEG.—The plant of the Manitoba Gypsum Com-
pany was destroyed by fire on July 3rd, entailing a loss of

$60,000, well cov'erod by insurance.

Alberta,

LETHBRIDGE.—A special party is being placed in the

field for the purpose of taking stream measurements on the

St. Mary's and Milk Rivers and their tributaries in Canada

with a view to determining more accurately the quantity of

water for irrigation and other purposes in each stream. The
work will be done under the direction of P. M. Sauder, of

Calgary, and the engineer in charge of this part will be D. J.

Peters, of London, Ont., who has had some previous experi-

ence in this kind of work in connection with the Georgian

Bay Ship Canal. The outfitting of the party is being done

here now, and they will start work from Lethbridge early in

July.

TELEPHONY.

Ontario,

BROCKVILLE.—At a meeting of representatives of rural

telephone companies operating in Leeds and Grenville, held

at Athens, it was decided to establish an independent switch-

board there that would unite all the various lines.

HEXSALL.—A. G. Smilie, clerk of this municipality,

invites tenders for a hundred miles of line and some two

hundred instruments.

Saskatchewan.

CUP.AK.—.A meeting was held here recently to form a

telephone company, and steps toward this end are already

afoot.

MISCELLANEOUS.

Ontario.

OTT.WVA.—Aqueduct, paving and drainage work to be

done by this city will involve an expenditure of half a

million.

PORT ARTHUR.—Hon. \V. Pugsley, Minister of Public

Works, performed the ceremony of turning the first sod for

the big dry dock and shipbuilding plant to be established

here by stockholders of the .American Shipbuilding Com-

pany. It is practically promised than an extension of the

breakwater will be made to cover the proposed plant which

will be big enough to accommodate the largest ships on the

lakes.

TORONTO.—The resident Government Engineer, J. G.

Sing, has received instructions to proceed with the work of

construction on the superstructure of the northerly 1,600

feet of the west pier of the eastern channel. The Govern-

ment has reserved and strengthened a portion of the island

breakwater, and the contractor has resumed work on the

1,500 feet westerly. When these improvements including

the new western gap are completed the (iovernmont will have
~1" nt .'?iM4,ooo.

Manitoba.

ST. BONIFACE.—The Council have decided to recom-
mend the spending of f7S,ooo on biiuliihic pavement at

once.

LIGHT. HEAT. AND I'OWEW

Ontario.

.S.\R.\1.\.—The town voted for the extension of the gas
franchise to the Sarnia Gas and Electric Light Company
for twenty years. The Sarnia Gas Company have a con-

tract to pipe gas from the Tilbury field and sell it for 14

cents per thousand feet for manufacturing purposes and
>o cents for domestic use.

British Columbia.

Fl-.R.NIE.—The City Council of Fcrnie is negotiating

for a new site for the electric light and iKiwer station.

PERSONAL.

JAMES STOTT, Inspector of Electricity for Alberta

and Saskatchewan, has been transferred to Vancouver as

Inspector of Gas and Electricity for that district.

PROFESSORS F. D. AD.\MS, J. B. Porter, H. E. T.

Haultain and W. H. Miller and Messrs W. H. Trewartha-

James and J. B. Tyrell, have been elected as Canadian Mem-
bers of Council of the Institute of Mining and Metallurgy of

Great Britain.

Mr. F. JOHN' BELL, of Montreal, has been appointed

General Manager of the Mines Power Limited, Cobalt, Ont.

The company are building a 10,000 horse-power hydro-

electric plant for supplying power to the various mines in

the Cobalt camp.

MR. HUGH D. LUMSDEN, who has resigned as chief

engineer of the National Transcontinental Railway, was

elected a Member of the English Institute of Civil Engi-

neers in 1885, and has had a long and varied experience in

railway construction work, being engineer in charge of the

location of the northerly portion of the Toronto and Nipis-

sing Railway under Edmund Wragge in 1870. Since that

year his services have been in constant demand. He had

charge of surveys on the Northern Railway, on 'the Credit

Valley Railway, on the Georgian Bay branch of the C.P.R.,

and on the C.P.R. main line, including surveys in the

Crow's Nest Pass and the Rocky Mountains, and was chief

engineer on the location and construction of the Ontario

and Quebec Railway from Toronto to Perth (1Q7 miles) on

the C.P.R. between Smith's Falls and Vaudreuil (104 miles),

on the railway between St. John's and Lennoxville, and from

Hobel to Mattawamkey, in Maine (i?g miles), and was

supervising engineer on the Qu'.Appelle, Long Lake and

Saskatchewan, and Calgary and Edmonton Railways, a dis-

tance of 524 miles. Mr. Lumsden is one of the foremost

of Canadian Civil Engineers, and his judgment in railway

matters is usually sound and practical. It would be a

difficult matter to tabulate all the different works on which

Mr. H. D. Lumsden, C.F.., the acting chief engineer for

the construction of the N.T.R. lines since its inception has

been engaged. For the last thirty-five years he has been

actively at work on Canadian railways and has had part

either as Government expert or as consulting engineer in

the locating or construction of all the more important roads

which have been built during that time. He is an English-

man by birth, and was «ducated at Belhelvie .\cademy and

Wimbledon School. He came to Canada in 1861 and s-nce

that time has attained a leading position in his profession.

On several occasions he has been chosen on the council of

the Canadian Society of Civil Engineers, and .in igo6 wjs

elected president of the society.
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MR, \V. SCOTT BROOKE, C.E., has been appointed

town engineer of North Toronto, Ont.

MR. ELMER JONES, formerly of the Toronto Con-

struction Company, has entered the employ of the J. D.

Mc.Arthur Company. He will be engaged on the construc-

tion of the main feeder of the Southern Alberta Irrigation

Company at High River, Alta.

MR. R. T, MACKEEN, formerly connected with the

Canadian General Electric Company in the sales and engi-

neering departments, has become associated with the Can-

adian Fairbanks Company, Ltd., in connection with their

electrical interests.

MR, H. A. BAYFIELD has been appointed superintend-

ent of dredges in British Columbia, a new federal post,

Mr. Bayfield graduated in mechanical en.gineering from

McGill I'nivcrsity in 1896, and began his carrer in railway

work with the Intercolonial and Great Northern Railways.

He was superintendent of shops on the Great Northern, and

after that was for three years mechanical superintendent of

the Montreal harbor works before going West. On his

arrival in Vancouver he was for two years mechanical super-

intendent with the British Columbia General Contract Com-

pany, and for the last five years he has been in private

practice as a member of the firm of Bayfield & Archibald.

MARKET CONDITIONS.

"FLEUR f* DELIS"

Galvanized Iron
Will work as well as *' Queen*s Head." Not so

heavily coated.

JOHN LY5AGHT, LTD.
Makers, Bristol.

A. C. LESLIE & CO., LTD.
Montreal*

t

Toronto, July 8th, 1909.

Merchants in kimber, in metals, hardware, and other merchandise tell

us that they are doing a steady moderate business, with no rush. But the

way things are shaping in Ontario country districts, and with the favorable

crop prospect here and in the West, they expect a big trade in September

and October. Railway earnings continue good, increased over last year

indeed, and bank clearings show increase; but the Sydney coal strike may
prove a serious matter for the eastern end of the Dominion.

There is a curious quietude in metals, pig-iron has been in increasing

supply—especially Cleveland—for some time, and the manufactured iron

trade in Britain unsatisfactory. But there is a slight improvement there in

structural steel. Taking the four metals, tin, copper, lead, and zinc, there

is hardly a penny difference in the price of the first three on July 6th and

May 6th ; they are all low in price, and yet buyers seem afraid, from no

definite reason, to "go in."

Revival of trade in the United States is but slow, in spite of continued

efforts to make it appear that a boom exists. An able New York com-

mentator puts the matter thu«; :—"Powerful interests have determined to

ignore the slow revival in trade, and to re-establish and force advance of

prices in excess of actual conditions and actual prospects. * * We
have, indeed, two months holiday dullness before us, but the autumn

prospect is excellent."

The followine are wholesale prices for Toronto, where not othcrwiie

explained, although for broken quantities higher prices arc quoted:

—

Antimony.—Demand in.ictive. market unchanged at $g per loo lbs.

Al«9.—Standard makes, double bitted. $8 to $10; single bitted, per

dozen. $7 to $g.

Bar Iron.—$1.95 to $2, base, per 100 lbs., from stock to wholesale dealer.

Market well supplied.

Boiler Plates.— ^i-inch and heavier, $2.30. Boiler heads 150, per too

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-we!ded, steel, iM-inch,

IOC. ; i^-inch, 9c. per foot; a-inch, $8.50; aK-inch, $10; aji-inch, $10.60;

3-inch. $13. ir.; :iHinch, $15; 4-iDch, $1^50 to $19 per 100 feet.

Building Paper-Plain, 30c, per roll; tarred, 40c. per roll. The spring

rush 19 over and business steady.

Bricks.-Business is very active, price at some yards $9 to $9.50, at

others, So «;o to $10. for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth, delivered, $18; at works, $17 per

1,000.

Broken Stone—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 70c. per ton of 2,000 lbs., i^inch, a-inch, or larger,

price all the same. Broken granite is selling at $3 per too for good
Othawa.

Cement.—The supply is far beyond the demand, and every maker seem*
to have his storage capacity occupied to the full. There is no reason,

therefore, to look for any immediate change in the present quotation of '

$1.70 per barrel, including bags, or $i.:;o without bags, car lots; for smaller
I

quantities Si.^n to $1.50 per barrel 10 load lots delivered in town and bags ,

extra. In paper packages, price would be, including paper bags, $1.40 to

Ooal.—Pennsylvania hard coal the retail price in Toronto is

$6.50, with a strong likelihood of its continuing at this price for
j

a month or two, the operators appearing to have agreed for a while. This
1

price applies to grate, egg. stove, and chestnut; only pea coal is cheaper, l

namely, S^-tn, These are all cash, and the quantity purchased 'does not
I

affect the price. Soft coal is (n good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
qoote. Youghiogheny lump coal on cars here. S3. 70 to Ss-fto; mine run.

Xy6n to $3.75: slack. $9.65 to $1.85; lump coal from other districts. $3.40

to S3. to; mine run 10c. lets: slack, Ss. ^o to Sa.ro; cannel coal plentiful at '

S7.S0 oer too; coke. Solvey foandry, which is largely used here, quotes at
|

from %$.tK to Ss-5o> Reynoldsville, $4.50 to $4.75; Connellsvitle, 73-hour coke.
|

$5.95 'o $5.crt.

Copper Ingot.—T'urh.-inged and quiet at $11.85 to $14.0^ per 100 lb*.

r>'mAnd .-ibro.td n- t commensurate with real values at present price*.

0«(Miat«r Cape*—75c. to $1 per too: case lots. 75c. per 100; brokea
^nantitiet, $1,

Dynamite, per pound, 21 to 35c., as to quantity.
Roofing Felt.—Unseasonably quiet, price maintained at $1.80 per 100 lbs.

Fire Bricks.—English and Scotch, $30 to $35 ; American, $27.50 to $35
per 1,000. The demand is steady and stocks light,

FuSeS.-Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
6 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $s, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet.

Galvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36
inches wide; 10-gauge. $3.05; 12-14-gauge, $3.15; 16, 18, 20, $3.35; 23-34,

$3.50; a6, $1.75; 28, $4.20; 39, $4.50; io?i. $4.50 per loo lbs, Fleur de Lis—
28-gauge, $4- jo; 26-gauge, $4-05; 22-24-gauge, $3.50. Queen's Head—aS-

gauge, $4-5'^: 26-gauge, $4,25, per 100 lbs. Sheets continue in active request.
Iron Chain.— ;i-inch, $5.75; s-16-inch, $5.15; ^-inch, $4.15; 7-16-inch,

$3'Q5: ^-inch, $3.75; g-i6-inch. $3.70; ^i-inch, $3.55; >i-inch, $3.45; ;i-inch,

$3.40; 1-inch, $3.40, per :oo lbs.

Iron Pipe.—Black, H-inch, $3.03; ?*-inch, $3.36; Ji-inch, $2.63; Ji-inch,

$3.16; 1-inch, $4.54; I'^-inch, $6.19; iJ4-inch, $7.43; 3-inch, $9.90; aS-inch,
$15.81; 3-inch, $20.76; 3J4-inch, $26.13; 4-inch. $29.70; 4'4-inch, $38; s-inch,

$43.50; 6-inch, $56. Galvanized, U-inch, $2.86; >i-inch, $3.08; J^-inch, $3.48;
K-inch, $4.31; 1-inch, $6.10; i^-inch, $8.44; li^-inch, $10.13; s-inch, $13.50,
per 100 feet. Some talk of an advance in price.

Lead.—rrices steady outside. This market is rather weaker, at $3.75
to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at
kilns outside city 22c. per loo lbs. f.o.b. car. In active demand.

Lumber.—Considerable demand for both Southern and Canadian dimension

pine continues ; hemlock dull. Prices are rather stiff all along the line. Dress-
ing pine quotes $32 to $35 per M; common stock boards, $26 to $30; cull

stocks, $30; cull sidings, $17.50; Southern pine dimension timber from $30 to

$45, according to size and grade; finished Southern pine according to thick-
ness and width, $30 to $40. Hemlock in car lots, $16.50 to $17 ; spruce flooring
in car lots, $32; shingles, British Columbia, $3.20; lath. No. i, $4.25; No. a,

$3-75 ; ^or white pine, 48-inch; for 32-inch, $1.60, and very few to be had.
Nails.—Wire, $2.25 base; cut, $2.70; spikes, $3, per keg of 100 lbs.

Pitch and Tar.— Pitch, demand moderate, price so far unchanged at
7cc. per loo lbs. Coal tar quotes $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $2^.50 for No. 3; Cleveland, $30.50 to $3i ; in Canadian pig, Hamil-
ton quotes $19.50 to $20 per ton.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, wholesale,
$2; retail, $2.15 per barrel of 300 lbs.

Putty— In bladders, strictly pure, per loo lbs., $3.35; in barrel lots,

$3.05.

Ready Roofing.—In moderate request at prices per catalogue. It it

impracticable to quote figures, so great is the variety of this kind of goods,
but prices are steady.

Roofing Slate.—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and mostly fro«
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.

But No. I Pennsylvania slate 10 x 16 may be quoted at $7.35 per square of
100 square feet, f.o.b., cars, Toronto; seconds, 50c. less.

Rope.—Sisal. gl4c. per lb.; pure Manila, i2^c. per lb.. Base.
Sewer Pipe.—

4-in. 6-in. 9-in. lo-in.

Straight pipe per foot $0.20 $0.30 $0.65 $0.75
Single junction, 1 or 3 ft. long .90 t.35 3.70 3.40

Double junctions 1.50 3.50 5.00 ....

Increasers and reducers 1.50 3.50 ....

P. traps 3.00 3.50 7-50

H. H. traps 3.50 4.00 8.00 ....

Not much moving; price, 73 per cent off list at factory
lots; 65 per cenL off list retail. Small lots subject to advance.

Steel Beams and Channels— Quiet. We quote:—$2.50 to $2.75 per 100

ibs., according to size and quantity; if cut $3.75 to $3 per 100 lbs.: angles,

^% by 3-16 and larger, $2.i;o; tees, $3.80 to $3 per 100 pounds. Extra for

smaller sizes of angles and tees.

Steel Ralls.—80-Ib., $35 to $38 per ton. The following are prices per
grns^ ton. for 500 tons or over: Montreal, i3-1b. $45, i6-lb. $44, 35 and
\o-\h. %i\.

Sheet Steel.—Market steady, at the former prices ; 10-gauge. $3.50

;

t3-gauge, $3.55: American Bessemer, 14-gauge, $3.3$; 17. 18. and ao-gauge,

$3.45: 33 and 34-gauge, $2.50; 36-gaugc, $3.65; 38-gauge, $3.85. Quite e

quantity of light sheets moving.
Tank Plate.—3-16-inch, $3.40 per too Ibs.

Tool Steel.—Jowett's special pink label, io$ic. Camroel-Laird. 16c.

"H.R.D." high speed tool steel, 65c.

Tin.— Prices steady and demand good. The price continues at 31c, to

u >.
Wheelbarrows.—Navvy, stetl wheel. Tcwel pattern, knocked down, S31.A0

per dozen; set up, $33.60. Pan Canadian, navvy, steel tray, steel wheel,

per dozen. $1.30 each; Pan American, steel tray, steel wheel. $4.35 each.

ZIno Spelter.—A very active movement continues, and the market Is

firm .it > :; i'- to $5.75.

» « « »
Montreal. July 7th, 1909.

The pig-iron markets of the United States continue to show firm-

ness, although there is little, if any advance. As a matter of fart, several

(urnacei are asking 35c. more than a week ago, but it is very doubtful if

34-in.

$3.M
14. «5

13-ia.

$1.00

4.50
8.50

4-00

15.00

15.00

for car-load
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the publishers cannot guarantee that the changes will

be made.

MUNICIPAL OWNERSHIP.

C.'inada is just ih>w on the crest of a wave of public

and inunit'ipal owiuTsliip. The National Transron-

tinonlal Railway, the Ontario I lydro-Iilectric power line,

and the iuindrod and one municipal lii^htin^j and street

railway lines all indicate tlie general interest in this

method of control, and go to strengthen the belief that

municipal ownership is here to stay.

Municipal ownership has many advantages, but it

has one or two great disadvantages, and perhaps the

greatest is the number of indifferent employees such a

system keeps on the pay-roll. The metluKi of promotion,

system of payment and control make men time-servers,

and do not encourage that resourcefulness nor interest

which one meets with among the employees oi private

corporations. The older a municipal-operated plant be-

comes the more inelFu-ient workers you will find on the

pay-roll. The ratepayer is in many instances finding

municipal-controlled enterprises i» distinct disadvantage.

Not only is this becoming true liecause of the in-

efficient employees on the pay-roll, but also because of

the system of bookkeeping employed.

the board or committee having charge of such

undertakings are up for election annually. .Among the

electorate are a large number of their own employees,

and frequently their vote is organized and directed with

a view of electing a friend of the employer instead of the

community.
Then, again, alderman or councillor must keep the

tax rate down, and many items that should be charged

to current account are placed in capital account, and the

general tax pays many bills that should be charged to

special accounts.

Our present system of municipal bookkeeping and

municipal management is not the best friend of muni-

cipal ownership.

PROFESSIONAL ADVERTISING.

In Great Britain the etiquette of the engineering

profession and the regulations of some engineering so-

cieties are opposed to engineers advertising by inserting

cards in technical or class papers.

This mav be a very proper stand to take, but we

venture the opinion that it will not be long Ixiforc British

engineers follow the business methods of the professional

man in other countries. The British engineer, instead of

using the professional card in the technical press or

daily paper, keeps himself Iiefore the public and the pro-

fession bv their published expert reports, addresses and

papers before societies and institutes, and even by having

their social and domestic affairs reported in the social

columns.

To these leaders cold-blooded advertismg would

bring little return—therefore they make it non-profes-

sional.
. .

To the younger man, advertising by the hne or mch

would bring returns. It would pl.ice him on a more equal

footing with the older practitioner. As it is now. in the

Old Land, he must wait for some lucky moment when

he is called as a witness in some large law suit or arbi-

tration, or. as a junior, becomes associated, on a report,

with a senior in the profession.
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Restricted business-like advertising would be more
profitable, honest and professionable than the present
method of devising means and expedients to avoid the
unwritten law in this matter.

PIG-IRON BY MEANS OF ELECTRICITY.

Some recent experiments at the Domnarfvet Iron
\\'or!<s, Sweden, are of considerable interest in that they
show the practicability of smelting iron by the aid of
electric current.

The electric current, three-phase alternating was
conducted to the furnace through electrodes of carbon,
passing to the cylinder-shaped part of the furnace
through the arch, which is cooled by means of water.
The pressure during the experiments has been about 40
volts, with about 8,000 to 9,500 amperes, and the load
4S0 to 500 kilowatts. In order to protect the arch of the
furnace against the high temperatures, furnace gas,
which was obtained from the upper part of the furnace,
was brought down under the arch through three open-
ings by which a cooling effect was obtained.

The furnace was started and worked in the same
way as an ordinary blast furnace. The charge used at

present was of a weight of about two cwts. of ore from
the (Jrangesberg iron mines (containing about 60 per
cent, of iron), seven pounds of slaked lime, and 40 pounds
of coke. According to an estimate made, this was equal
to a consumption of five cwts. 3 quarters of coke per ton
of pig-iron. The coke which was utilized contains 81 per
cent, of carbon, 7 per cent, of water, and 11 per cent,

of ash.

In a previous case an experiment was made with a
charge, containing two cvi'ts. of ore, 39 pounds of coke,
and four pounds of lime, which was equal to about five

cwts. two quarters of coke per ton of pig-iron.

In the products obtained, in some cases, the per-

centage of carbon was as low as that of steel. This was
not the rule, however.

In these experiments the carbon content averaged
about 1.80 per cent. The content of silicon varies from
0.2 to 0.07 per cent. The content of sulphur in grey pig-

iron has been reduced to 0.005 P^"" cent, while the con-
tent of sulphur in the coke used was about 0.5 per cent.

The quantity of electric power used is one of the

most important matters in the question. No definite

results have been secured, but the average of the more
favorable runs has been something above two tons per

electric horse-power year. With larger furnaces they
expect to be able to secure three tons per electric horse-

power year.

EDITORIAL NOTES.

The prosperity and happiness of our country depends
upon the quality of scientific technical training of those
who guide our industries and control our trade.

« « * *

In the fiscal year ending March 31st, 1909, there
was a decrease of 8330,555 in amount of iron and steel

bounties paid. The statement in detail is as follows :

—

1907-8. 1908-g.
Pig iron $ 863,816 $693,423
Steel 1,092,200 838,100
Wire rods 347.134 333.090

In 1908-g the production of pig-iron amounted to

609,431 tons, a decrease of 74,348 tons. The steel output
was 570,588 tons, a decrease of 91,351 tons. In the

manufacture of pig iron there was used during the fiscal

year 1909 a total of 170,735 tons of Canadian ore, a de-

crease as compared wtih the previous year of 53,778
tons, and of foreign ore 1,037,585, a decrease of 131,221
tons.

From the United States Department of Agriculture
and Forestry it is learned that the production of wooden
poles for the use of telegraph, railway and telephone
poles was less in igoS than in 1907 in the proportion of

3,249,000 to 3,283,000. But there was a decline in cost
of 26 per cent., namely, from S8,o8i,ooo, or $2.46 per
pole, in 1907, to $5,g28,ooo, or $1.82 per pole, in 1908.
The decline in general business is given as the cause of
the decline. Sixty-eight per cent, of the poles used are
of cedar and 16 per cent, chestnut, the other woods used
for the purpose being oak, pine, cypress, juniper and
tamarack. The. decline .in purchases arose from the
smaller wants of electric railway and power companies,
for telegraph and telephone companies increased their

purchases.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

The Twentieth Annual Coavention- of the Canadian As-

sociation of Stationary Engineers will be hekl this year in

London, Ont., July 27th to 30th.

Programme.

First Day

—

10.30 a.m. Opening addres-S of welcome by Mayor
Stevely.

2. CO p.m. Session.

3.30 p.m. Excursion to Springbank. Launches provid-

ed for delegates by the Canadian Fairbanks Company. The
remainder of the afternoon and evening the delegates will

be entertained at Springbank by the Exhibitors' Association.

Second Day

—

O-co a.m. Session.

12.00 a.m. .^n hour among the exhibits.

1.0c p.m. Delegates and resident engineers will be en-

tertained at the London Hunt Kennels by E. Leonard &
Sons. This will be followed by a trolley trip, from which the

delegates will return to the hall for the evening session, which

will adjourn for the Grand Banquet.

Third Day

—

g.oo a.m. Regular session.

2.00 p.m. Installation of officers. Presentation of Past

President's Jewel. Closing.

OBITUARY.

PROFESSOR SIMON XEWCOMB, the astronomer and

mathematician, died at his home, Washington, D.C., July

i2th, igog, at the age of 74. Professor Newcomb was the

oldest son of John Newcomb, of Wallace, Nova Scotia. He
was educated by his father and tau.ght school in Nova Scotia,

and also in the United States, after his removal there in 1853.

While in Maryland he became acquainted with Joseph Henry

and Julius E. Halgard, who, recognizing his aptitude for ma-

thematics, secured his appointment in 1857 as computer on

the Nautical Almanac, then published in Cambridge, Mass.

On graduating from the Lawrence Scientific School, in 1858,

he continued there for three years as a graduate student. He
was appointed professor of mathematics in the United States

navy in 1861, being assigned to duty in the United States

Naval Observatory, Washington. While there he negotiated

the contract for the 26-inch equatorial telescope authorized by

Conifress, supervised its construction, and planned the tower

and dome in which it is mounted. In 1871 he was appointed

secretary of the Commission that was created by Congress

for the purpose of observing the transit of Venus, December

Qth, 1S74. He was elected to the .American National Academy
of .Science in i86g, and since 1S83 had been vice-president of

this organization. In 1S76 he was elected president of the

.American Association for the Advancement of' Science, and he

delivered his retiring address at the St. Louis meeting, 1878.

He had also held the presidency of the American Society for

Psychical Research.
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STEAM TURBINES, EROM THE USERS' POINT
OE VIEW.*

By Alfred S. Blackman, Borough Electrical Engineer and
Manager, Sunderland.

There is such an abundance of literature on the subject

of the steam turbine giving- descriptions of types and sys-

tems, that only a passing reference will be made to this point.

Briefly, the present situation of the steam turbine industry is

a battle for supremacy between the Impulse and Reaction

types, and while the partisans of each type claim all sorts of

wonderful advantages which the other does not possess, yet

the following statements are put forward as representing the

point of view of a user who has studied the problem from all

sides, (i) .•Ml turbines must fulfil a certain law of combina-
fion of blade speed and a number of running rows. (2) Steam
expanding between boiler pressure and condenser must gener-

ate a certain velocity, and this velocity must be imparted to

the revolving mass in small increments as in the Parsons ma-
chine, entailing many rows of bl.idcs, or in larger increments,

as in the 2U)clly of Curtis machines, or in one increment as in

the Laval. (3) The fewer the rows of running blades the

higher must be the speed at which the blades run, and con-

sequently the higher the speed of the steam impinging on the

blades. (4) The Impulse type turbine runs at a much higher

speed at blading than the Reaction type, and necessitates

particular attention being given to the design of the wheels

and blades, owing to the greater stresses that prevail. (5) The
Impulse type turbine lends itself to a more mechanical-look-

ing construction than the Reaction type. (6) The Reaction

type, as illustrated by the best Parsons type, is more
economical than the Impulse type. (7) For speeds of 3,000

revolutions per minute and below 1,000 kw. the Impulse type

is better than the Reaction. (S) For speeds of 1,500 revolu-

tions per minute and up to 3,000 kw. the Reaction type has,

up to the present, proved most satisfactory, (g) For speeds of

1,000 and 750 revolutions per minute, and up to tha largest

sizes likely to be used, there is absolutely no evidence that the

Impulse type can compete in reliability or economy with the

Parsons type.

In making the above statements regarding reliability and

economy, isolated cases have not been considered, only an

opinion expressed on a general survey ; and a very important

point which must be considered, both for and against the two

types, is that the Reaction type has been longest in the field,

the uses to which it has been put are of wider application, and

the horse-power in use must very greatly exceed that of the

Impulse type ; whether the Impulse type w-ill come through

the many vicissitudes that are supposed to beset all turbines

is a matter which has yet to be proved.

A review of the progress of the last two years, the writer

thinks, shows that while trouble with the Reaction type has

shown a marked diminution—due to the defects of the earlier

designs having had time to come to light, thus showing the

necessity of more mechanical construction, and notably of

stifFer shafts—the Impulse type has not made the headway

many people looked for, and may still be said to have its in-

fantile complaints ahead.

Turbine Outputs and Speeds.

Too little attention is given nowadays to selecting an

efficient combination of power and speed, although the latter

is such an important point from every point of view. Take
two instances:— (i) 750 kw. on 50 cycle; (2) 1,500 kw. on 40

cycle. In case i the periodicity being 50, only two speeds can

bo considered, viz.
; 3,000 revolutions per minute with a two-

pole machine, or 1,500 revolutions per minute with a four-

pole machine. Many engrinecrs have selected the slower speed

in putting down their installations, but there is no arguments

in reason which can be given against the higher speed of

3,000 revolutions per minute, as the high-speed set will be (1)

*Paper read before the Incorporated Municipal Electrical

.Association.

more economical by about 10 per cent. ; (;) take up less lloor

space; (3) be about 15 per cent, cheaper in first cost.

The same remarks apply to case 2, where of the two
speeds of 2,400 revolutions per minute and 1,200 revolutions

P-T minute, it is an uncommercial proceeding to put in the

slow-speed set. .\ very good rule to follow, and one which
should be insisted on is:— Choose the size of your unit to suit

the highest speed that the periodicity will allow, and here the

assistance to be obtained from external fan cooling of the

generator should not be overlooked, because the higher the

speed at which the set is run, the greater the benefits which
will be obtained from a turbine installation.

.At Sunderland we have a 1,500-rcvolutions per minute,

Willans-Dick-Kerr combination installed to carry a load <if

2,000 kw. continuously, and 2,500 kw. for two hours, and the

economies effected by this plant, have been most pronounced,
as is very practically exemplilied by the fact that with the

present normal works day load, amounting to about 2,300 kw.
on the turbine, two boilers will easily steam the turbine, but

upon changing over to three modern high-speed reciprocating

engines, of about 700 kw. capacity each, it is impossible to

hold the steam without substantial assistance from a third

boiler, and we always hold .additional boilers banked against

the contingency of a failure of the turbine plant.

For direct-current turbo sets, the merits of the tandem
machine must not be lost sight of. For a given size of unit

the advantages accruing from tandem machines are many.
For instance: (i) by putting in tandem generators, the speed

of the set can be increased by about 75 per cent, with all the

attendant advantages, as already pointed out. (2) The
electrical portion being divided into two, there is only 50 per

cent of the machine out of commission should troubles of any
sort arise.

Turbines v. Reciprocating Engines.

It is often a subject of some concern to an engineer to de-

cide at what size of unit it becomes advisable to adopt tur-

bines in preference to reciprocating engines ; a general state-

ment which has been made very frequently is that above 750
kw. as a unit use turbines, below 750 kw. use engines. It is,

however, impossible to draw any definite line of demarcation,

c-s so much depends upon the available conditions and the re-

quirements. For instance, the temperature and quantity of

circulating water affects the situation very seriously, and must
be taken into consideration as regards both capital and
running costs, before any decision can be arrived at. Every

case calls for a detailed investigation, which it will repay to

make thoroughly. There is, however, not the slightest doubt

that with the higher speeds at which it is now possible to run

turbo-generators, the proposition of turbines versus engines,

will soon disappear, and it will be a case of turbines only

;

in fact, it is even now difficult to prove a case for the recipro-

cating engine under any ordinary conditions.

The Brush Company, who have made a specialty of small

turbo-generator sets, give the following typical figures for a

300 kw. plant :

—

Steam consumption in lbs. of steam per kw.-hour with steam

at 160 lbs. per square inch :

—

With 100 degrees

Dry steam, superheat.

Reciprocating engine, 26-in. vacuum.. 24 29J4

Turbines, 2S-in. vacuum 22 igU

The capital cost of the two plants complete with con-

densers is practically the same.

Granting that capital and steam costs are equal upon so

small a unit, and taking into consideration the undeniable

advantages the turbine has in cost of oil and general upkeep,

it does indeed appear that the reciprocating plant has only a

small field left, except upon sites where the facilities for ob-

taining cooling water are exceptionally bad.

The selection of conditions for turbine installation can be

summed up in few words :

—
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<i) 150 lbs. per square

inch steam pressure.

(2) 150 degrees super-

heat

Because at pressures above 150

lbs. per square inch the volume be-

comes small and leakage percent-

ages are increased, with only a

small gain in B.T.U.'s available.

Because there is no appreciable

gain in plant over all economy

above 150 degrees superheat.

possible<3) Highest

speed

(4) Best vacuum pos-

sible

Already commented on.

Because it is the strongest fea-

ture in turbine working, and it will

pay to maintain as high a vacuum

as possible.

Condensing Equipment and Vacuum.

The condensing plant is the most important detail of the

plant, and yet how often is it neglected, or, one should say,

no: paid sufficient attention to. A vacuum should be selected

with an equivalent temperature about 25 degrees above the

available temperature of circu'ating water, and this gives a

commercially obtainable and maintainable vacuum. Having

once obtained this, see that it is always maintained. If a

vacuum of 2SK-in. can be obtained, never let it drop to

27],i-'\n., which it will easily do with a little inattention and

neglect of glands, joints, sluice, and automatic valves, etc.

An inch down in vacuum will mean a 5 per cent, rise in the

coal bill. Work this out in expenditure per annum and it

will draw its own moral. The writer has found a vacuum

recorder kept under lock and key worth considerably more

than its weight in gold. The writer is of opinion that the

field for improvement in condensing plant is even greater

than in turbines.

As regards types of condensing plant in use, this again

depends on circumstances. There are three main types:— (i)

Surface; (2) low-level jet ; (3) barometric.

(i) Surface can be sub-divided as follows:— (a) Ordin-

ary, viz., generally consisting of surface condenser, air pump,

and circulating pump. (b) Parson's .^ugmenter Surface,

which is as in (a) with the addition of a steam jet and

auxiliary condenser, which allows smaller cooling surface, and

less circulating water to be employed. Further, the hot-well

temperature is higher than with (a). This is, in the writer's

opinion, undoubtedly the best form of surface condensing

plant, (c) Counter-current, an arrangement of (a) with com-

partment drainage. From the point of general works

economy, as a rule, the capital cost of surface condensing

plant will be rather higher than either jet or barometric con-

densers.

(2) Jet condensers are made in many highly successful

ways, and require, if anything, rather more power than sur-

face plants. Upon account of air entrained with the circulat-

ing water, very complete air-extracting apparatus is neces-

sary.

(3) Barometric condensers are a very satisfactory form

of plant, provided every precaution is taken to prevent air

leakage, and ample passage way given to steam and water.

The power taken for pumping is, however, slightly in excess

of other types of condensing plant, but from the writer's ex-

perience it makes a very satisfactory installation. A great

point is the uniformity of the vacuum which can be main-

tained owing to the absence of cooling surfaces which become
dirty and therefore inefficient. In some cases no air pump is

installed, but where a high vacuum is essential a really power-

ful dry air pump is necessary. It is probable that this type

of condensing plant has been kept back owing to the fact

that when used with rec'procating engines the presence of

oil in the exhaust steam put difficulties in the way of using

the hot-well water for boiler-feed purposes. With turbines this

difficulty has, of course, disappeared, and it is possible that

barometric condensing plants will be more heard of in future

;

they are certainly more easy to maintain at their best than

surface condensers.

Reiiabillty of Turbines as Prime Movers.

Sunderland c.xpcr'cncc has shown the Willans-Parsons

turbine to be absolutely trustworthy. For over :6 months the

bu'k of the work has been done by the 2,000-kw. turbine plant

of this make, running at 1,500 revolutions per minute, and

during the year ending March 31st last, the total units gener-

ated in the works were 9,207,227, of which no less than 8,009,-

000, or 87 per cent, of the whole output, were generate^' by

the one turbine plant.

This turbine has with very few exceptions, been put on

load every Sunday at noon, and has run through without any

stop until the following Sunday, at about i a.m. During the

night the load drops, as a rule, to about 400 kw., and the day

peaks have been about 2,300 kw. ; when this has been ex-

ceeded, one or more 700-kw. reciprocating sets have been

paralleled. Throughout the day the work has consisted of

about three-quarters shipyard and one-quarter tramway load,

and it is of a very fluctuating character.

During the whole of this time any sud'len mishap to the

turbine would have shut the whole system down, because in

no case has there been sufficient plant in parallel with the

turbine to take the load up temporarily, but in no instance

has there been a hitch in any way attributable to the turbine

;

it runs through week after week with an entire absence of

incident. It will be realized that these are severe and exact-

ing conditions, and such dependence upon a single imit calls

for the utmost reliability, and after fairly lengthy experience

of both high-speed piston valve and slow-speed Corliss valve

reciprocating engines, the writer trusts the turbine with equal

confidence to either of these alternatives.

Maintenance of Turbine Plant.

The writer is of the opinion that maintenance costs on

steam turbine plant (consisting of turbine, alternator and con-

densing p'ant) complete, should not exceed, say, $500 per

annum per 10,000,000 units generated, and if careful record

were taken in some of the larger turbine works, and fair

maintenance debits were allocated against units generated, it

wou'd be found in many cases less than this amount. As a

matter of fact, the maintenance of the Sunderland 2,000-kw.

plant for the year ending March 31st last, including opening

the turbine twice to measure clearances, came to less than

$175, and while it is true that the set was under the con-

tractor's maintenance, a detailed and careful check was taken

of all that was done to the plant, including the renewal of ex-

citer brushes, etc., and the figure given is a liberal allowance

of what it would cost the Corporation to do the same work,

although the contractors will have expended more than this,

by reason of men's travelling expenses and out-money.

Exhaust Steam Turbines.

The advantages of the application of the exhaust-steam

turbine do not appear to be fully appreciated, even at the

present time. As compared with a high-pressure turbine, an

exhaust steam set requires about double the steam, and the

gain due to high vacua is more than twice as great. The ma-

chine can be of robust construction owing to there being no

necessity for fine clearances, and, moreover, the temperature

distortions are small. The Impulse type can be of very simple

construction for exhaust steam working, but does not, upon

the other hand, lend itself so well to economical working as

the Reaction type, as it works with higher steam velocities,

and if the steam is wet, as is usual, the friction losses due

to this cause are high.

Many present-day condensing engine plants, with a good

supply of cold water for circulating, could be increased in

output by 25 per cent, without any appreciable extra ex-

pense, save the capital cost of the exhaust turbine installa-

tion; it is, however, the exception to find such plants in

electricity works, but their installation seems such an abso-

lutely sound scheme that it is a wonder the development has

not been more rapid.

Economies to be Obtained from Turbines.

Sunderland experience shows the cost of working with

turbine plant to be much lower than with reciprocating en-

gines. The writer has already dealt with maintenance costs,

and as regards steam consumption, it has been argued against

the steam turbine that it docs not maintain its economy, but
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the following' experience of the writer's shows that good re-

sults can be maintained after the hardest work.

The 2,ooo-kw. Willans-Parsons set installed at Hylton

Road was tested on setting- to work, and again on the expira-

tion of one year and two months' work, during which time

the plant ran over 9,000 hours, and generated over q,000,000

units. The steam consumption on a J7.'3-in. vacuum was

17.07 lbs. of steam per unit on one test, and 17.1 lbs. of steam

per unit on the other.

As regards oil, which was logged separately from the

other plant, the total cost for the year ending March last was

for the turbine, $67, and for the turbine auxiliaries, $92, a

total of $150, equivalent to 0.000053 of a penny per unit

generated. It would be difficult to claim such a record of

maintained economy for any prime mover other than the steam

turbine.

CONCRETE BRIDGE SPECIFICATIONS.*

By T. H. Macdonald, Iowa Highway Cotrniission.

It is clearly an impossibility to present anything ap-

proaching a complete set of specifications in a paper that

would not be tiresome to the auditors and unfair to the other

numbers on the programme. I shall, therefore, attempt to

touch only a few of what we consider the more important

considerations, general and specific, relating to concrete and

its use in bridge construction.

The first requirement of anj' set of specifications should

be its ability to defend itself in any court of law, if permis-

sible to express it in this way. That is, a specification should

first of all be legal, which would mean the entire absence of

catch phrases or the uncommon use of words or phrases that

could be construed to the disadvantage of either party.

Technical terms and phrases must, of course, constitute a

large part of the text, and yet it is possible so to construct

them that if read before a jury of twelve men, the meaning

and general fairness of the various clauses would be apparent

if the finer technical distinctions were not.

This may be well illustrated by the attitude taken by a

capable engineer who uses a certain method for determining

earth work. This method is not as accurate as some others

but he justifies its use because it is easily demonstrated to

and understood by a jury as ordinarily made up. It is ques-

tionable how long any specification will stand before a jury

if the actual facts do not substantiate it.

A second important requirement is the practicability of

the methods outlined. It is undoubtedly poor practice to

write exceedingly stiff specifications if there is no intention of

carrying them out practically as written. There probably

never has been a piece of work where little adjustments did

not have to be made from time to time as the work pro-

gressed, but this does not necessarily mean that the specifi-

cations v.ere not practical. .And there are also clauses which

are included only to be used in the event of certain con-

tingencies. For instance, we specify that no concrete shall

be dropped more than three feet while being placed in the

forms, but this specification is not strictly enforced unless

concrete is being placed in thin sections or in water.

Specifications should also be definite to enable the con-

tractor to know just as nearly as possible the grade of ma-
terial he will be expected to furnish and the amount of work

he will have to do, together with as much other accurate in-

formation of this character as possible. For instance, we try

to specify the exact elevation to which the contractor will be

required to carry his foundations at the price bid, and allow

an extra for concrete placed below this elevation.

For large bridges, standard specifications will not prove

applicable without the addition of many specific clauses but

for smaller structures, particularly for concrete slab culverts,

general specifications can be used that prove fairly satisfac-

*Read before the Iowa Cement Users' Association.

tory for covering the work of a township or a country. A
table has been prepared and is included herewith which shows
the thickness, the amount of reinforcing in square inches per
foot of width, the stress in the concrete and in the steel for

culvert slabs from two to twenty feet clear span. The load-

ing used is the dead load which includes the weight of the

concrete and the earth fill plus a concentrated live load of

twelve-ton traction engine mounted on axles, eleven-foot

centres, the rear axle carrying a weight of eight tons.

The classes of concrete to be used in these structures

are as follows :

—

For the tops : Class \ concrete.

For the side and wing walls: Class B concrete.

For the foundations and footings : Either Class B or class

C concrete.

The following is our standard specification for classes

of concrete :
—

Classes of Concrete :—The concrete shall be designated by
classes which sh.ill be proportioned as follows:

—

Class .A. concrete :— i part cement, 2 parts sand, 4 parts

broken stone or screened pebbles passing 2-inch ring.

Class B. concrete:— i part cement, 2% parts sand, ; parts

broken stone or screened pebbles passing 2j4-inch ring.

Class C. concrete:— i part cement, 3 parts sand, 6 parts

broken stone or screened pebbles passing 2;i-inch ring.

Sand Content:—Unscreened gravel may be used for

classes B. and C. concrete, subject to frequent tests by the

engineer to determine the sand and pebble content, and in no

case shall the sand be greater than the class requirements or

less than is necessary to fill the voids in the pebbles.

Class B. mortar:— i part cement, 2'A parts sand passing

^4 -inch mesh.

The approximate quantities for a cubic yard of concrete

of the above proportions are as follows:

—

Screened Pebbles,

Kind. Cement. Sand. Broken Stone.

Barrels. Cu. Yd. Cu. Yd.

Class A 1.57 0.44 0.88

Class B 1.25 0.46 O.Q2

Class C 1. 10 0.47 0.Q4

Note :
—

"It shall be permissible for the inspector to slightly

vary the above proportions of sand and aggregate for the dif-

ferent classes to secure a denser concrete with the materials

used."

. It will be noticed that we do not adhere strictly to the

exact amount of aggregates in the various classes where the

materials can be used to produce a smoother concrete by

slightly adjusting the amounts as given. The class C con-

crete is the weakest that we use and at the present price of

cement we believe it is false economy to use a leaner mixture,

except in very heavy- construction, and even then we prefer a

fairly rich concrete with one man rubble stone imbedded in

this concrete. The division line between sand and gravel is

placed at about a No. 8 screen. The advisability of follow-

ing the specification in regard to determining the sand and

pebble content is well illustrated by the following table, which

reports the results of tests made on sample sent in from

various counties :

—

Pebbles Sand

Gravel. No. per cent. per cent.

Greene Co i 80.X 19.2

Greene Co 2 46.3 53.7

Greene Co 3 34.

3

65.7

Greene Co 4 43-° 57°
Greene Co 5 57.1 42.*

Carroll Co i ii-i 66.2

Story Co i 58.7 41.3

Story Co 2 47.3 52.7

Story Co 3 42.4 57-6

Emmet Co i 65.2 34.8

Emmet Co 2 30.4 69.6

Emmet Co 3 s ' 7 48-3
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FIRF:F>ROOF CONSTRICTION IN REINFORCED
CONCRETE.

There appears to be a general lack of knowleclRc of the

recent rapid development of the important features which
enter into fireproof construction whereby its cost has been
materially reduced. It now costs only about 10 per cent,

more to build a structure in which the fire hazard is practi-

cally negligible than one of the slow-burning type. Although
the cost of thoroughly fireproof construction as provided by
reinforced concrete is naturally somewhat greater than that

of ordinary construction, its durability and its exemption
from fire risk greatly reduce the net annual charges.

The advantages of reinforced concrete as a fireproof

material are well set forth in a paper recently presented

before the National Fire Protection Association by Mr.
Leonard C. Wason, president of" the Abcrthaw Construction

Co., of Boston, from which we quote in part ;

—

"Numerous fire tests have been made to determine both

the resistance of concrete to actual test, and also the depth

to which the reinforcement must be embedded to prevent its

being damaged. The maximum depth of pitting observed by
the writer in actual fire tests where a temperature of 1,700

degrees F. or more has been maintained for a period of five

hours has been in either walls or ceilings, one inch to one
and one-half inches. Also, by the examination of actual con-

flagrations, such as that at Baltimore and elsewhere, it has

been apparent that the pre-arranged fire tests are more
severe in the results shown by the structure than actual con-

flagrations. Therefore, if we can protect the materials

against damage in a pre-arranged test, they will stand any

actual service. The concensus of opinion of engineers is that

there should be at least one inch of concrete between the

nearest point of a bar to the ceiling in panels, at least two

inches below the steel in beams and girders, and also two

inches of concrete outside the vertical bars in columns. In

designing columns it is common to figure only that area of

column inside the vertical bars when hooped as carrying

the load, or, if hoops are omitted and but light reinforce-

ment is used to prevent bending stresses, to add an extra

inch beyond that needed to carry the load all around the out-

side, which might be burned away without endangering the

load-carrying capacity of the balance of the column within.

If this is burned off it can be plastered back, giving the

column the same fire-resisting qualities as before.

"The other types of fireproof construction which are

coming into competition with reinforced concrete are struc-

tural steel encased in concrete, and this, when thoroughly

encased from a fireproof standpoint, is similar to an all-

concrete building. Structural steel frame encased in terra

cotta, and to a small extent plaster of paris and brick have

been used in fireproofing steel, but not to a sufficient extent

to be worthy of much comment. Thoroughly well-laid brick

work is a good protection to columns, but when cast as

arches between beams it leaves the bottom flange exposed,

which is a serious defect. Actual conflagrations have con-

clusively shown that terra cotta is not so perfect a fire pro-

tection as concrete. This is largely, in the writer's opinion,

due to the fact that its coefficient of expansion is high, so

that it expands to such an extent that when confined between

the beams it is crushed, the lower member falling, and thus

weakening the floor. It is also more susceptible to a com-

bination of fire and water, being to some extent brittle, and

cracking when a cold stream strikes a hot surface.

"Before concrete will disintegrate when exposed to fire

the large amount of moisture chemically combined in the

setting of the cement being 20 to 25 per cent, of its weight,

has to be driven off by heat, and then the vapor thus driven

off has to be evaporated from the pores of the concrete before

it becomes sufficiently hot to crumble. The slowness of

evaporating this vapor is probably the cause of concrete

resisting extremely high temperatures for the brief period

of a few hours, while a much lower temperature, if long

continued, would ultimately disintegrate it. Cement will

resist 500 degrees F. for an indefinite period, while a con-

tinuous temperature of over 700 degrees F. is disastrous.

The cement coating of the stones of the concrete will resist

the attack of fire so long that it is of less consequence

whether the stone can be damaged by the fire or not. Thus,

i
ijure limestone is a most excellent aggregate, and will not

decompose until after the cement has, and after the cement

has gone it it immaterial what aggregate is used, as the

work has then failed anyway.

"Regarding the cost of this type of construction as com-

pared with others, the large use has proved conclusively that

it will compete, because the item of cost is considered para-

mount in ninety-nine out of every hundred structures. For

large buildings the structural frame is almost always

cheaper than the steel. Thin curtain walls cannot be buili

as cheaply on account of form work, which is constant for

a thin wall as well as for a thick one, but if the wall must

be sixteen inches or omre in thickness concrete is cheaper

than brick."

THE TRUE VALUE OF CONSERVATIVE REIN-

FORCED CONCRETE CONSTRUCTION.

M. C. Tuttie.*

The advisability, if not the necessity, of allowing a suf-

ficiently large factor of safety in the design of reinforced con-

crete buildings to provide against serious injury from the

action of fire, should be emphasized. In considering the value

of concrete as a fireproof building material, it is well to re-

member what are its constituent parts. Well made stone con-

crete consists of crushed stone or gravel, sand, and Portland

cement, in such proportion that each particle of sand is coated

with cement, and that each piece of stone is covered with

mortar. In the best concrete the stones are graded, and

when the whole is mixed and tamped the result is a compact

mass with mortar between. Fire has a varying effect on dif-

ferent kinds of stone, but when this stone is covered with

mortar as in well made concrete its destructive effect is de-

cidedly less.

A block of concrete subjected to a severe heat for a short

time would crumble somewhat, and upon cooling would show-

considerable strength. If heated red hot a similar block

w'ould become soft and probably be broken by a severe blow.

The stones on the outside may have disintegrated, but those

on the inside would be found intact and covered with mortar.

Experience has shown that the action of fire on rein-

forced concrete is of a similar nature. The concrete on the

under side of reinforced concrete floors may crumble to a

more or less extent, and if there is not enough to spare the

steel will be overheated and serious injury done. In the case

of columns surface disintegration may so decrease their bear-

ing area that collapse of both columns and floors is a possi-

bility. Of such buildings, where the factor of "fire safety"

is small or non-existent, the most that can be said, is, that

they are non-combustible.

Hence in a conservative design ample concrete should be

specified to protect the steel and the concrete immediately

about the steel. In event of a fire the damaged concrete sur-

face may then be inexpensively repaired with plaster, and the

floors and columns still retain their figured strength. Under

similar circumstances, the repairs on a light structure would

be found very expensive, while the cost of removal of the

whole building would be so great that owners and designers

would not care to consider it.

It is obvious, then, that it is decided economy in the end

to employ honest, capable designers and contractors, and to

pay a fair price for the work done. In no other way can satis-

factorv results be obtained.

*0f the .Aberthaw Construction Company, Boston, Mass.
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PANAMA CANAL EXPENDITURES.

The classified expenditure on the Panama Canal up to

May I St, 1909, is as follows:

—

Civil administration $ 2,806,401

Sanitation 8,468,515

Construction and engineering 45,195,326

Municipal improvements 6,428,439

Plant account 38.759,489

Total $101,658,260

This is actual construction expenditures and does not

include the price paid for the French franchise or to Col-

umbia—$50,000,000 in all.

PERSONAL.

MR. FRANK BARBER, County Engineer for York, and

for a number of years chief assistant engineer to Mr. J. Mc-

Dougall, late County Engineer of York, and Mr. C. R. Y'oung,

B.-A.Sc, Lecturer in Applied Mechanics of Toronto Univer-

sity, and for three years connected with the structural de-

partments of the Dominion Bridge Company, and Canada

Foundry have entered into partnership as consulting and de-

signing engineers on steel and concrete bridges and general

engineering. Their offices will be 57 Adelaide Street East,

Toronto, Ont.

MR. CHAS. F. BOEHLER, B.S.A., a graduate of Cornell

University, has been given charge of the Landscape Depart-

ment of Stone and Wellington, nurserymen, Toronto, Ont.

RAILWAY EARNINGS AND STOCK QUOTATIONS



THE

Sanitarp Recteu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

THE ONTARIO (iOVHRNMHNT vs. THH CAM-
HKON SFPTIC TANK PATENTS.

W'lion a depulalion from a luiiiilier of Ontario tmini-

lijjalitics waited upon tiie Preniior of Ontario askintj liis

assistance in the septic tank dillicuUv they found an in-

terested and sympathetic listener.

Since then it has been annoimced tli.it tlie Govern-
ment will secure expert advice on the question of alleged

infringement of patents.

No matter what this report may say, it is safe to

predict that the report will not end the matter. The ques-

ion will yet be fought out in the Canadian courts. It

will be well that the matter receive early attention, for

many municipalities are interested and several schemes

are being delayed by the uncertainty.

PROFITABLE SEWAGE DISPOSAL.

W. A. MacKinnon.*

The meetings of the seventh International Congress of

Applied Chemistry recently held in South Kensington have

1 een full of interest, but perhaps no subject with which they

have dealt concerns the general public more closely than

sewage disposal. .\ paper read before the Hygienic Section

describes a system which unites the elimination of undesir-

able products from sewage intended for use as fertilizer, with

the utilization of these very products for the purpose of mak-

ing commercial profit.

Ordinary Method of Sewage Disposal.

.\t present the contents of sewers are in some towns dis-

charged into large tanks where solids are settled out forming a

"sludge" containing about 90 per cent, of water. This is

filtered, reducing it to a cake which contains only about 50

per cent, of water, which is usually dumped on land specially

secured for the purpose, .^s the writer of the paper points

out, however, a city of 100,000 will produce something like 30

tons of sludge per diem ; the cost both for land and cartage

becomes tremendous, and the land used for dumping is un-

fitted for building purposes.

Sewage as Manure.

When the sludge is used as manure it necessarily creates

a nuisance to the neighborhood, in the course of decomposi-

tion ; to this objection is added another, namely, that while

the chemical composition of the sludge w-ould indicate con-

siderable fertilizer value, this is greatly diminished, and
in some cases quite e.xtinguished by the presence of large

quantities of fatty matter, grease and soap. These come
chiefly from domestic sources, the washing of dinner dishes

providing much grease, while practically all the soap used

ia the country (the estimate for England is 4,000,000 tons an-

nually) ultimately finds its way into the sewers.

Acids the Source of Profit.

It is from the recovery of the valuable fatty acids con-

tained in the soap that the process now recommended derives

a large part of its revenue, the remainder coming from the

residue of the sludge cake, the fertilizing value of which can

now be realized, while the resulting manure is also sterilized

and odorless, so that it can be stored or used without creating

any nuisance. It takes the form of a dry powder, fine as

fiour, containing nitrogen equal to S per cent, of sulphate of

ammonia, and other chemicals, together with about 40 per
cent, of partly decomposed organic matter.

Description of the Process.

The system is as follows :—The sludge cake having been
''ried by heat is mixed with a little acid and passed through a

specially designed retort in which it is subjected to a current

of superheated steam, which carries away with it the fatty

acids to be condensed in a water-cooled tower. The fat can be
easily and cheaply purified, yielding a grease rich in steria

acid—a valuable commercial chemical. The average profit

f^r a city of 100,000 is estimated at, roughly, $12,500.

*Trade Commissioner for Canada at Birmingham, in his

report to Ottawa.

THE PURIFICATION OF WATER BY OZONE.

M. L. Borne,—Societe des Ingenieurs Civils de France.

The problem of pure water supply has been solved at

Chartres, France, a city of about 23,000 inhabitants, by the

addition to the existing works of apparatus for treatment of

the water by ozone. The waters of the River Eure, from which
the supply for Chartres is drawn, contain numerous bacteria,

many of them of a pathogenic character. These are entirely

removed by the ozone treatment. The apparatus installed,

wnich has a capacity of about 6,000 cubic metres (1,600,000

gallons) per day, represents an outlay of only $70,000. The
low first cost of this plant and its complete success are

evidence of the economy and efficiency of the process. We
take a few details of the practice at Chartres from a recent

paper by M. L. Borne, read before the Societe des Ingenieurs
Civils de France.

Power is supplied by two 40 horse-power steam engines,
one of which is held in reserve. Each engine drives an alter-

nator. The water is raised to the filter plant by means of a
centrifugal pump. The apparatus for the production of the

ozone is wholly enclosed in g'ass. It consists of two hollow
metallic electrodes, separated by glass and cooled by jets of

water, which receive the current, at 500 periods and 15,000
volts, from the generator. The ozone is produced by the

sparkling between the electrodes. Cooled and dried air is

supplied to the case containing the ozone apparatus by means
of a fan. The ozonated air is led to a Gay-Lussac tower which
receives at the top the water to be sterilized. The tower has
two compartments, each ili by 7 meters, filled with crushed
flint to a depth of 4% metres.

. The sterilization of i cubic metre, (265 gal'ons) of water

requires .370 litres of air containing 5/6 milligram of ozone

per litre. A little more than 2 grams of ozone are required,

therefore, for each cubic metre of Euxe water treated. The
amount of ozone required varies, of course, with the amount
of organic matter in the water. That of the Chartres supply

contains about 3 milligrams of organic matter per litre.

The clarifying plant comprises ten sand filtres, 6 by 7

metres, with a sand bed i metre thick supported on iron grills

which allow the. escape of the water and facilitate mechanical

cleaning of the nitres. The capacity of these filters is about

15 to 20 cubic metres per square metre of filter surface per

day. Before reaching the sand filters, the water passes
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through biological filters filled with coke, two of which pre-

cede each sand filter and are operated alternately. In them
the water is subjected to an oxidizing- action, and about So
per cent, of the bacteria arc removed.

The filter plant with piping and appliances for cleaning
cost 90,000 france and the building containing the filtres,

60,000 francs. The first cost was therefore 25 francs per cubic
metre of water treated per day. The ozone installation cost

110,000 francs, inclusive of the sterilizing tower. .^^dding

to these amounts the cost of the land, the electric plant and
the piping connecting the two plants, the total cost of the

water treatment works was 350,000 francs for a capacity of

6,000 cubic metres per day, a first cost of 58 francs per cubic
metre. Excluding the cost of the land this is reduced to 50

francs per cubic metre.

Purification plants embodying in their design all modern
improvements arc higher in first cost than those of the old

types, but the cost of ozone treatment increases only very
slightly the unit cost of operation. Allowing $% interest on
capital and a plant life of forty years, the purification of

water containing not more than i milligram of organic matter
per litre varies between 0.025 and 0.013 francs per cubic metre
when ozone sterilization is used, according to whether clarifi-

cation of the water is necessary. The cost of filtration without
sterilization varies between o.oio and 0.015 francs per cubic
metre.

.MODERN ASPECTS OF SEWAGE DISPOSAL
AND SEWERAGE PROBLEMS.*

T. Aird Murray.

t

Sewage and water purification have, during the last 50

years, passed through an evolutionary period. These two

subjects are closely related. Sewage contamination to a large

extent provides the most objectionable impurities usually

found in water. There are certain diseases which are recogn-

ized as capable of being water borne ; such as typhoid,

dysentery, cholera, etc. On the other hand, there may be im-

purities connected with water which are organic, and may
have nothing to do with sewage contamination. Two dis

tinct public duties are now being recognized in order to

.guard health from the evils of impure water ; one, prevention
in the first instance, or the guarding of water supply sources

from pollution
; and the other is taking proper measures to

remove and counteract any pollution cither organic or in-

organic in the water before serving it out to the public.

The problem of prevention comprises the subject of

efficient sewage disposal. Wherever one or more persons
locate, sewage is a necessary product. When people live in

communities and are served by a common water supply con-

veved by pipes, the product "sewage" is about equal to the

amount of water supply. A water supply is the cleansing
medium of a town ; it is used not only for dietetic purposes,
but also to scour and wash away human waste or dirt. It is

not sufficient that water be supplied by pipes and led to taps,

it must, in the converted form of sewage, be further taken
care of and led away as quickly and cleanly as possible, and
either disposed of where it may be harmless or be rendered
harmless before being disposed of. Domestic sewage, as well

as containing effete poisonous organic matters, is charged
with innumerable microscopic organisms to the number of

from 70 to 40 million per thimbleful or cubic centimeter.

Many of these organisms are known to be harmful, and are

the effective carriers of the infection of disease.

There is a constant fight between the human body and
disease; victory to the host means the passing off of disease.

In zymotic cases, disease is passed off in the form of media
which is infectious. The free and constant use of water is the

•Read before the Saskatchewan Medical Association at

Saskatoon, July 7th, 1000,

+S.-initary consulting engineer, Toronto, and advisin«
engineer to the Government of the Province of Saskatchewan.

chief means of carrying away the infectious media. We must
take precaution that the media is not transmitted to others

by the water or brought back into contact with ourselves.

Wc rely upon the water which drops as rain for our water

supply. The water may be used direct as surface water from

rivers or creeks, or brought back from the earth into which

it has percolated by dug wells or by natural springs. The
water may be mixed with water which has already been in

human use. Unless the well or spring is sufficiently isolated

from human contact, or unless the river or creek flows from

an uninhabited area, such a mixture is generally inevitable.

It is generally recognized that water, is sent by Pro-

vidence as a necessity to the welfare of mankind. It is now
generally being recognized that it is a crime on the part of

mankind to unnecessarily pollute this God-sent water.

If it is necessary for a community to use this water,

and it is so necessary, then it is the duty of the com-
munity to return the water which it has borrowed, as pure

as it is possible to reasonably make it, so that others may
also have the privilege of the right of using that water with-

out fear of evil from it.

Hence, the question of sewage disposal. It has already

been said that the principals and application of methods of

sewage disposal have undergone a period of evolution. The
subject has received a great amount of attention both in

Europe and in the United States. It is now receiving atten-

tion in Canada. Canada has not too early opened its eyes

to the fact that it cannot neglect this subject. Canada in one

respect is in a fortunate position, inasmuch as it can profit

by the experience of other countries and the great amount of

experimental and research work done.

Last year there was published to the world the results

of nine years' experiments and collection of valuable

evidence in the shape of the 5th Report of the Royal Com-
mission on Sewage Disposal (Great Britain). Immediately

after the report came the results of about nine years' experi-

ments by one of the greatest authorities on the subject, Pro-

fessor Dunbar, of the Hamburg Institute of Hygiene. The

conclusions and results of these two authorities practically

coincide, and it is not difficult for the sanitary engineer train-

ed to deal with this subject, to crystalizc the whole matter,

and provide water to any degree of efficiency required to suit

the local conditions under particular consideration.

Many old pre-conccived theories with reference to sew-

age disposal have received their death blow. Chief among
these is the well-known and well-advertised septic tank.

.'Xt one time, advocates of the septic tank held that it

solved the sludge question, inasmuch as all the organic solids

were digested by putrefaction. The Royal Commission by

extensive experiments at the parent septic tank installation

at Exeter, have shown that not more than 25 per cent, of the

sludge is thus got rid of, while other authorities put the putre-

faction elimination as low as 6 per cent.

It was also held that zymotic germs were killed by septic

action. Nothing of the kind happens. The effluent from a

septic tank is bacteriologically as impure as the sewage en-

tering it. It was further held that the putrefactive process

which breaks up the organic carbons, prepared the sewage

so that it was more easily oxidized by land or other filter pro-

cesses. Nothing of the kind. Dunbar has clearly shown

that you can successfully treat three times as much fresh

settled sewage, as you can septic liquor on the same area of

filter bed.

Hut there still remain some who maintain the total diges-

tion theory, because, after the sludge attains a certain height

in the tank, it may stop at that height. The reason for this

cessation of accumulation has been thoroughly demonstrated.

If the sludge is allowed to remain, it becomes broken up into

finer particles, when it attains a certain height, it is stirred

up by the inflowing sewage and mixes with the liquid, and an

amount of solids in fine particles equal to the amount of

solids of solids entering the tanks passes off at the outlet.

Hence, there is no further accumulation of sludge in the

tanks. After three months' working the increase of solids

passing out of a septic tank is 50 per cent. ; at six months
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.ibout 70 per cent. The result is, that, if such tanks are used .

as preliminary settling tanks for the removal of solids to pre-

vent filters or land from choking-, they arc attended, with I

failure as compared with the ordinary sedimentation tanks n

which septic action is not allowed to prevail.

The above does not mean that septic tanks stand abso-

lutely condemned. There arc occasions in which it is both

expedient and profitable to use the septic tank, such as for

instance, where no purification is looked for and where only

the grosser and unsightly solids are required to be removed

and no further purification by filtration is necessary. In such

Cases the benefit by any sludge digestion and saving in main-

tenance by neglect of sludge removal may be taken advan-

tage of.

Let it be understood, however, that a septic tank or any

number of septic tanks do in no way chemically change the

sewage and render it harmless. It is not a means of purifica-

tion, but only a means of partial retention of the objection-

able solids, a small per centage of which will disappear by

th? ordinary process of putrefaction if left undisturbed.

The organic constituents of sewage are changed into

their now putresciblc inorganic forms by a process of nitrifi-

cation, by which organic nitrogen is oxidized to nitrates and

nitrites. This is the natural process which takes place in

soils, by which organic effete matter is rendered into forms

suitable for the rebuilding of plant life.

The process of nitrification is connected with the pres-

ence of oxygen and micro-organisms and may take place

either in ordinary soil or in specially designed biological

filter beds.

By allowing sewage to run over land of an open and

friable mture, the sewage gradually percolates into the land,

the organic matter is absorbed by the soil in the upper layers

and is then gradually oxidized or nitrified. Where an equili-

brium can be maintained between the amount of organic mat-

ter retained and the active power of the nitrifying organisms,

the purifying efficiency of soil is perpetual. We have an ex-

ample of this perpetual action in soil where the autumn de-

cay of v.^getable growth is re-absorbed year after year to

provide food for future growth.

The organic matter in sewage, however, forms a very

small proportion as compared with the volume of water, hence

the great difficulty of maintaining land, dosed continuallv

with sewage, in a condition in which nitrification can be

efficiently effected. The large volume of water renders nitri-

fication slow and ineffective, hence equilibrium is not main-

tained. Thn organic matter obtains the mastery, the land

chokes and becomes what is called sewage sick.

Various methods have been tried to ease the land of part

of the burden of sewage purification. The solids have been

strained from the sewage or precipitated both by the use of

chemicils or otherwise, but still it has been found, unless

under exceptional conditions of sand land, land has failed to

deal with the large amount of liquid forming the chief com-

ponent of sewage.

"Broad Irrigation" and "Intermittent Filtration" are the

two recognized methods of land treatment.

Broad irrigation simply means using the sewage for irri-

gation purposes on crop lands and distributing it by means
of ridges and furrows. Intermittent filtration means the em-
ployment of land devoted solely to sewage disposal apart from

any crop consideration, the land being divided into lots,

which alternately receive a dose of sewage, thus giving time

for the liquid to pass out of the soil pores, the admission of

oxygen, higher nitrification, and a possible maintenance of

equilibrium as between retention and oxidation.

Dr. Hodgets, assisted by Dr. .A^myot, of the Ontario

Provincial Board of Health, was instrumental, after many
careful experiments with the sewage of Berlin (Ont.). in

introducing land intermittent filtration for that city. The
sewage is screened and the solids partly settled out by simple

precipitation, the liquid sewage being taken care of by a

large tract of ideal sand land divided into lots. The effluent

sewage continues to show a high degree of purity during both

summer and winter, and the oxidation equilibrium is so far

maintained.

When land is resorted to as the purification media, the

system of intermittent filtration provides the greatest

measure of success. The continued success depends, how-
ever, entirely on the suitability of the land. It is seldom
possible to obtain suitable land just in the locality required

;

hence, the system has been tried on land of a clayey char-

acter, and in all such cases the system has had to be aban-

doned.

The unsuitability of land led sanitarians to experiment
with, and to adopt in practice, chemical treatment methods.
Almost all the chemicals which can possibly act as re-agents

on the organic compounds of sewage, have been tried. None
have been really successful. Chemical sewage purification

is a thing of the past, althought there are occasions in which
the use of a coagulant may be useful in settling out solids

which otherwise are difficult to precipitate, such as in the

case of brewery wastes, etc. Such, however, only occupy a

position in preliminary treatment and not in the final treat-

ment of purification.

All the labor and thought which has been expended on
land treatment has not been wasted. The Lawrence (Mass.)

experiments were commenced in order to determine the best

character and amount of land suitable for sewage disposal.

It was early demonstrated that the purification process of

sewage was not the simple result of filtering or straining the

sewage by passing it through soil pores. Simple gravel, the

size of peas or walnuts, was found to be more effective than

ordinary soil, when worked under certain conditions. Sewage
purification was found to depend not only on the mechanical

action of retention, but on an action of deorganization de-

pending on the presence of oxygen accompanied by micro-

organisms, which in the presence of oxygen have the power
of splitting up complex organic compounds into their more
elementary inorganic forms. Hence the biological system of

sewage purification. This system makes sewage purification

independent of the character of the land ; all that is required

is a solid base on which to build simple structures, ideal

homes built for the propagation and maintenance of the

nitrifying and other organisms, homes or filter beds, if you

like to so call them, in which under proper conditions and
management the equilibrium between retention, absorption,

and oxidation can be successfully maintained.

Biological sewage disposal does not mean revolution,

but devolution. It is not the utilization of any new invented

process. It is the perfected utilization of nature's own pro-

cess, the process by which all effete organic matter has been

reduced on the cycle of birth and death since the commence-
ment of this planet as an organic constitution.

Any degree of purification required can be obtained. It

is, however, a question of reasonable purification and of cost.

The system is capable of measurement in length, breadth.

and depth. Given an analysis and estimated amount of sew-

age, a plant can be built accordingly. These nitrifying

homes will act in any climate, provided they are guarded from

zero chills. The area occupied is small, they are easily and

cheoply protected.

The success of the system depends upon the following

esspntial features: (a) Preliminary treatment for removal of

as much of the solids from the sewage as possible. This is

best done by simple sedimentation tanks of a capacity from

12 to 24 hours daily flow. In such tanks the velocity flow is

reduced to such an extent that from 60 to 70 per cent, of the

solids precipitate by gravity, while the matters of a specific

gravity less than water float to the surface. Scum boards are

fixed at the inlets and outlets to keep back the floating matter

from the outlet. The solids should be removed once every

two months at least, either by gravity when there is sufficient

fall, or by means of a hand chain pump. The solids are

allowed to flow in to dug out, well drained drying beds, shal-

low in depth to allow of evaporation, and the sludge can be

dug into land when sufficiently dr>'.

(b) Secondary- treatment of passing the sewage through

filtering media about walnut size. The depth of the media
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should not be less than 3 feet, and it is unnecessary to have

it more than S feet. Within these limits success does not so

much depend upon the depth of the media, as upon the cubic

quantity of filtering: material bearing- a certain relation to the

amount of sewage to be treated. With ordinary domestic sew-

age there should not be less than one cubic yard of filtering-

media to each 150 gallons of dry weather flow of sewage to be

treated. Success depends further upon even distribution of

the sewage over the whole surface of the filter. There are

various appliances for this purpose. The best up to date is

the revolving sprinkler worked automatically by the sewage

In cold climates, owing to frost this apparatus must be cut

off in winter and alternative distribution provided by means

of weeping pipes fixed 6 inches below the filter surface. The
sewage must be fed intermittently over the surface by means

of an automatic dosing tank at a rate of not more than

two gallons per each square yard of filter surface, so

as to allow of each dose to draw air with it and guard against

any hydrostatic head forming in the filter, causing undue

hurry in percolation or flushing by means of which the nitri-

fying organisms may be removed from the filter.

Such a biological system will so chemically change any

ordinary sewage that it is no longer sewage. The effluent

will be non-putrescible, incapable of further fermentation or

producing any nuisance.

But what about the removal of intestinal bacteria and

pathosjenic germs? Is it pretended that this simple process

of sedimentation and passing sewage through matured ma-
terial of walnut size, and subjecting it to nitrification, is cap-

able of retaining or exterminating the micro-organism of

disease? Any man who makes this claim for either the above

process or for any of the other known ordinary processes of

sewage disposal, stands condemned as ignorant of the results

of modem sanitary research work.

The biological method, or the land intermittent filtration

process, will greatly reduce the number of B. Coli, and other

bacteria, but will not efficiently reduce their number to bring

the effluent anywhere near the bacterial standard required for

drinking water. Fortunately the greater number of bacteria

are not isolated as individuals, but are either in colonies held

together by gelatinous matter, or are wrapt up and held by

suspended solids. The result is that the retention of the

solids in the settling tanks will retain from 60 to 70 per cent,

of the bacteria entering with the sewage. .\ further reduc-

tion is effected by the retention of organic solids in suspen-

sion and organic solids in solution absorbed in the filter to

the amount of about 85 per cent, of the number entering the

filter. So large, however, is the original bacterial count, that

the resultant percentage is still in a proportion to render the

non-putrescible effluent unsafe for dietetic purposes, unless

mixed with a large volume of pure water. The life of the

resultant bacteria in an effluent practically free from organic

matter and thoroughly oxidized, is very short.

It, therefore, cannot be denied that although it is absurd

to speak of nitrified sewage as potable water, a great and
beneficial work is accomplished.

This nitrified and non-putrescible sewage effluent can be

rendered practically sterile if required. The process, how-
ever, is in most cases unnecessary. Slow sand filtration as

applied to drinking water, is effective to the extent of about

a 05 fXT cent, further bacterial removal. Sterilization can be
effected by chlorine processes at a cost of from 80 cents to

one dollar per 1,000.000 gallons of sewage treated. The
question in all such cases to be considered is the character of

the stream into which the effluent enters and mixes. In many
cases it will be found that the stream or river receiving the

sewage effluent, is organically more impure than the purified

sewage, or in other cases, that the volume of the stream or

river is so great in proportion to the sewage effluent that an

analysis of a sample taken one hundred yards below the

effluent will compare equally with one taken above the

effluent.

In the case of rivers or streams passing through settled

areas, pollution does not depend solely upon the sewage of

combined communities. There are a hundred and one other

causes which may constitute polluting sources. In the case

of a community drawing water from any such source, it would

appear, apart from the question of whether sewage is treated

or not, that a duty still remains to provide that such water

is rendered beyond suspicion. In Europe, in Great Britain,

and in the United States this question of the relative responsi-

bility as between the degree of purification required for sewage

effluents on the one hand, and the obtaining of a pure water

supply on the other, has received a great amount of attention.

The concensus of opinion is that the n'sironsibility must be

divided. It is considered unreasonable to ask a community

to discharge a sterilized sewage effluent, on the other hand,

it is considered reasonable that those responsible for the sup-

ply of water should take all necessary measures to deliver

that water in a pure condition. Sewage purification to th<'

extent of producing a non-putrescible effluent, goes a long

way towards making the w-ork of suijplying a pure water an

easy one. In fact, if measures to this extent are not adopted,

the supply of a pure water becomes almost a practical impos-

sibility.

The production of a non-putrescible sewage effluent

means, an effluent which will not change the visible character

of a stream, it will not affect fish life, and when 1,000 times

diluted, may be safely used for watering cattle one hundred

yards below the effluent outlet; and when 10,000 times diluted

with equally pure water, may be used for dietetic purposes

half a mile below the effluent outlet with comparatively no

risk.

The main point, however, as far as drinking water is

concerned is this, that whenever water is drawn from any sus-

picious sources, such as surface water from settled areas, such

water should be treated by either mechanical or slow sand

filtration, or rendered sterile by any of the well-known

methods of ozone or hypochlorite.

The foregoing general description of a biological plant

applies more particularly to what is termed the percolating

filter process as distinct from the "contact bed system.''

This paper would be incomplete without a reference to the

"contact" system.

The percolating system is the most modern development

of biological treatment; the "contact bed" was the earlier

method of application. With the former the sewage is allow-

ed to percolate continuously through the filtering material

from the surface to the base—with the latter the shell holding

the filtering media is made water-tight so that the filter re-

mains full of sewage for a period of time. The rule gener-

ally in vogue is, say an hour to fill with sewage, an hour

for the tank to remain full of sewage, and an hour for the

tank to remain empty for a period of rest or recuperation.

The principal of the contact bed has no scientific basis ;

it is purely empirical. It was a question of how best to bring

the sewage into contact with every particle of filtering ma-

terial so that the nitrifying organisms might have full scope

for their energies. The obvious solution was, fill the tank

to the point of saturation and give every organism an equal

chance. In order to give ihcse organisms a good and a long

chance, a period of contact was assumed as necessary, .^fter

what was supposed to be a sufficient period of contact, the

outlet valve from the bed was opened, the treated sewage

drawn off, analyzed and disclosed an abundant presence of

nitrates and nitrites, proving that the desired chemical change

had occurred. It was at once as.^umed almost without de-

bate, that the nitrifying organisms fed, as it were, upon the

organic matter in the sewage and rested their jaded ap-

petites during the period when the bed remained empty.

Dibden, and others in England preached this from the very

house tops, and contact beds were scattered over the land,

as the end-all and final conclusion of the sewage problem.

The humor of the whole farce lay, however, in attaching to

these contact beds preliminary treatment in the form of septic

tank action. It was claimed that the septic ^aU of this treat-

ment represented anaerobic fermentation, fermentation apart

from light and air. It was further claimed that the second

half the contact bed treatment represented aerobic fermenta-

•ion, or fermentation in the presence of free oxygen.
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Doubters, however, appeared on the scene—the scientist

an<l the bacteriologist were not satisfied. Professor Dunbar
of Hamburg made a visit to England, saw, examined and

spoke. He said, but both your tanks are anaerobic, your con-

tact beds stand full of sewage, oxygen is excluded during the

very period when you claim nitriticatioii, which dept-nds on

oxgycn, takes place. There is something wrong. Dibden

and others would not argue, they pointed to Sutton in Surrey,

and other plants and simply said, look at the results ; there

is an argument you can't get over. Dunbar went back to

Hamburg and started experiments on an extensive scale in his

jwn slow methodical German manner. The result of those

experiments is the most valuable ever produced in connec-

tion with sewage disposal. Nearly all that was mystery is

made clear. Nitrification does take place in the contact bed,

but not during the period of contact. During this thought to

be valuable period, practically nothing happens; the bacteria,

as it were, waited in patience, waited till the liquid sewage

was withdrawn and the entrance of oxygen and their feeding

time commenced on the organic compounds left clinging 10

the filtering media from the departed liquid. The nitrates

and nitrites were the result not of the last sewage dose, but

of previous doses. Dunbar showed that hotter results could be

obtained by a three-minute period of contact and a three hours

rest. In fact, that the period of contact was humbug, with-

-ut a single scientific point in its favor. Hence, the per-

flating or continuous filter and the period of contact abolish-

ed and remaining of historical interest only.

The difficulty of equal distribution has, as above explain-

ed, been overcome, the result is, no time is wasted, nitrifica-

tion continuously goes on, free oxygen is ever present, and

the equilibrium between retention and oxidation maintained

-ranted that the proportions between the sewage treated and

irca of filter bed is correct.

The whole process of the decomposition of sewage can-

not yet be said to be cleared up. Sufficient, however, has

been demonstrated to prove that it is not merely the simple

bacterial action as at first understood. The attacking and

digesting of organic compounds by ravenous bacteria was a

simple and easy explanation appealing to anyone who had
ever seen the wild animals fed in a menagerie. It takes a

certain length of time before a biological filter arrives at

maturity ; it was thought at one time that this maturity de-

pended upon the necessary supply of nitrifying organisms

being developed. Nothing of the kind ! Maturity depends
upon the ability of the filter to extract, absorb, and retain

the organic matter both in suspension and in solution from
the sewage. The power of absorption and retention depends
not on the presence of micro-organisms, but on the gradual

formation of a gelatinous film of a spongy character which
covers the superficies of the filtering material. The film

under the microscope presents a coral like appearance and
has an immense power of suction and absorption. An inch

in area presents about one million square inches of suction

surface. The organic compounds in the sewage are absorbed
by this sponge film, which is charged with micro-organisms.
The presence of oxygen is necessary for its growth. In this

sponge film the organic compounds are broken up and
oxidized, but how much of this action is due to the mere
chemical action of oxidation, and how much is due to the

influence of the bacteria directly, is as yet unknown.
Probably a combination of both chemical and biological

action is necessary, as the sterilization of a filter by a strong

antisceptic causes nitrification to cease for a time.

An interesting and practical feature in connection with
contact versus percolating beds is that three times the
amount of sewage can be even more efficiently treated on a
Riven area of filtering media by the adoption of the perco-
lating system in preference to the contact. The British
Royal Commission make this point clear.

Before closing this paper it will be well to say a few
words on the question of main sewerage. On the system of
sewerage adopted, to a large extent depends the success of
any system of sewage disposal. The main sewerage should
wherever possible be on the "separate" system ; that is, it

IS advisable that only domestic sewage, together with roof
water and cellar drainage, be collected for treatment. Storm
water from the surface of streets and roads must be sepa-
rately dealt with, and may be allowed to discharge direct
into the river or stream, as at such times the streams or
rivers will be in Hood and can easily take care of this large
volume of only slightly polluted water. The separate system
IS necessary to successful sewage treatment, as it allows of
a fairly exact estimate being made of the amount of sewage
requiring treatment. If surface water be admitted into the
sewage sewers, it means either works built to an extent
enormously greater than is ordinarily required, or else with
works suitable for the sewage only; it means a hopeless
mess and complete un.setting of the biological system in
times of heavy rainfall.

From a hygienic point of view the combined system of
sewerage presents grave objections. In order to take the
large volume of surface water during heavy rain storms and
prevent backing and flooding of cellars, large diameter
sewers must be built. The velocity of flow necessary for the
removal of solids are only maintained in such sewers when
running half-full or over; consequently, in dry weather,
when only domestic sewage is flowing, the velocities are
reduced to such an extent that they form simply long lengths
of cesspools in which the solids are retained in hot, dry
weather, giving off the noxious smells so common at the
manholes on such systems.

The separate systems call for only small diameter pipes
in which high velocities are maintained, which ensure con-
stant, complete removal of solids, and consequently little or
no sewer gases.

The cost of the separate system is generally considered
against its adoption ; it appears so much more simple and
economical to make the one line of pipes serve all purposes.
This saving is more apparent than real. In dealing with
surface water it is not necessary to run sewers up all short

lengths of streets. If the roadway is properly graded and
there is a fall to either end, the road channel may be allowed
for the drainage. When, however, it is a question of sewage
disposal, any saving in cost in adopting the combined in

preference to the separate system in the first instance, im-
mediately vanishes, and if it is a case of pumping the

sewage at the disposal work, then the saving in the case of
the separate system at once makes itself evident.

Some are content, however, to provide what are called

storm overflows, so that in time of heavy rain, when the

river is in flood, the excess volume of water may be allowed

to proceed direct into the stream without treatment. These
storm overflows would be all right as such if they dis-

charged only storm or surface water ; but the opposite is

the case. With the combined system, especially with flat or

almost level grades, the large sewers, as we have seen,

become stored with putrefying filth : practically, in dry

weather, only the liquid dribbles through and finds its way
to the treatment plant. As dry weather continues, this

storage of filth goes on increasing until the long-looked-for

storm comes along, fills the sewers, the storm overflows

come into action, and the whole of the collected putrefying

mass of filth which the works were built to purify is swept

clean into the stream by way of these so-called storm over-

flows. Sewerage systems constructed on the above lines are

the cause of the common saying: "We never had smells or

illness until we had drains."

In order to show how compact the biological system of

sewage disposal is and how little area it takes up, the fol-

lowing figures are given, comparing the amount of land

necessary for various populations, capable of treating three

times the dry weather flow, for broad irrigation, intermittent

land filtration, and biological treatment on the percolating

continuous system :

—

Broad irrigation requires about one acre per 1,000

gallons of sewage per day.

Intermittent land filtration requires about one acre per

5,000 to 20,000 gallons of sewage per day, depending on the

porosity of the land.
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- Biological treatment -requip?;! on& -acre • per 1,452,000

galWTi-S' of sewage per day'at'tRe ¥ate'of i5o"gaI]6n's" per'

cubic yard of filtering material at six feet deep, independent

of the porosity or character of the land on which the filters

are constructed.

Comparing the above, and assuming each 1,000 gallons

of sewage as a unit :

—

Broad irrigation—One acre will treat one unit.

Intermittent land filtration—One acre will treat twenty

units

Biological treatment—One acre will treat 1,452 units.

Assuming a water supply of 60 gallons per head per

day, towns of the following populations would require the

following areas of land in the cases of broad irrigation and

land intermittent filtration and the following areas of

filtering material requiring protection from severe frost in

winter in the case of biological treatment. To the figures

in each case, from one to three acres of land would be

required for settlement tanks, sludge removal, and general

elbow room. Dry weather flows are given, but the areas are

capable of treating three times this quantity.

Bio- Filtra-

Gals. of Broad Inter- logical, tion,

Pop. sewage irri- mittent 3 feet 6 feet

per day. gation. filtration. deep. deep.

Acres. Acres. Acres. Acres.

1,000 60,000 60 12 to 3 .08 .04

3,000 iSo,ooo 180 36 to g .24 .12

6,000 360,000 360 72 to 18 .48 .24

9,000 540,000 540 108 to 27 .72 .36

12,000 720,000 720 144 to 36 .88 .44

13,000 780,000 780 156 to 39 1.04 .52

24,000 1,440,000 1,440 288 to 76 1.76 .88

From the above it will be seen that the total area re-

quiring protection from severe frost for a population of

24.000 people is just under one acre. Why, they listen to the

chronic pessimists, who say sewage purification is impossible

in Saskatchewan because of the severity of the winter I Only

a short time ago there were many to be found who said it

was impossible to produce wheat in this Province. Many
who held such opinions are still among the living. Let them

gaze from their feet to the horizon and conclude that this

Province has no room for the pessimist.

In conclusion, Dr Seymour has asked me to say a few

words as to my prospective duties in connection with the post

of engineering adviser to the Government of Saskatchewan

on health questions. I may state that I am against adopting

any universal standard of degree of purity required with

reference to sewage effluents. Every problem must be con-

sidered in the light of local conditions. What may be neces-

sary in one locality may not be necessary in another. The

quality of a sewage effluent depends upon the character and

volume of the stream into which it enters. I do not wish by

my advice to the Government to harass unnecessarily any

community, or create hardships for the sake of carrying out

something which may be good in principal, but may have

no particular practical application to the case in point.

My endeavor will be, along with Dr. Seymour's co-

operation, and, I trust, with the co-operation of all the

medical men in the Province, to guide the new and youthful

communities in these matters with a view to the future, so

that any work done may not be wasted and errors committed

which may in the future be regretted. The principle of my
action will be based on the belief that this Province of Sas-

katchewan is in the near future to become largely inhabited,

and that villages are evolving every day, villages will become
towns, towns will become cities. Let us, then, make the

right start to the very best of our knowledge in matters

appertaining to the general health.

The progress, morality and happiness of a community
depends upon its measure of health. Health is a jewel

beyond price. I shall make errors; "It is human to err."

Kindly point out, frankly and immediately, such errors. It

may be unfortunate to err. It is a thousand times more un-

fortunate to do so and not know of the error. By mistakes

'in life' we discover the fittest. Errors are the educational

force in the whole process of evolution.

ORDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadiao EnEineer
for a small fee.

7392—June 29—Granting leave to the North American

Telephone Co. to erect, place, and maintain its wires across

the track of the Brockville and Westport Railway at Soper-

ton, Ont.

7393—June 21—Dismissing application of the Red Moun-

tain Railway Co. for amendment to Order No. 2115 (making

applicable the general interswitching Order), prescribing

the rates to be charged for interswitching between the tracks

of the Red Mountain Railway and those of the Columbia

Western Railway at Rossland, B.C., amending previous

Order of the Board dated February 14th, 1906.

7394—June 28-—Ordering and directing that the G.T.R

take and expropriate certain lands additional to those they

now occupy lying between Wyndham Street on the west,

Market Street on the north, and the right-of-way of the

G.T.R.

7395—July 2—.Authorizing the Hamilton, Grimsby &
Beamsville Electric Railway Company to construct, maintain,

and operate spur through the lands owned by Algernon Mc-

Kay, of the Township of Saltfleet, County of Wentworth,

Ont., connecting the H. G. & B. Electric Railway with those

of the G.T.R.

7396—July 3—Granting leave to the M.C.R.R. to con-

struct an interchange track with the track of the G.T.R. on

Bathurst Street, London, Ont.

7397—July 3—Granting leave to the G.T.P. Railway to

construct its railway across three highways at grade between

Sections 22 and 27, Township 51, R. 20, West 4th Mer., be-

tween 27 and 28, and between Sections 32, Township 51, R.

20, and Section 5, Township 52, R. 20, west 4th Mer., Alberta.

7398—July 3—Granting leave to the C.P.R. to construct

a new crossing over the tracks of the main line of its railway

in the town of Coleridge, Alta.

7399—July 5—.-Authorizing the C.P.R. to reconstruct

bridge No. 105.6 over the Victoria Road, Pembroke, Ont.

7400 to 741 1, inclusive—June 30—Granting leave to the

Government of the Province of Alberta, to erect, place, and

maintain its wires across the track of the C.N.R. at eleven

different points, and over the C.P.R. at one point in the

Province of Alberta.

7412 to 7423, inclusive—July 2—Granting leave to the

B.T. Company to erect, place, and maintain its wires across

the track of the C.P.R. at five points in Ontario, and one in

Quebec; across the G.T.R. and five points in Ontario; and

across the Pere Marquette R.R. at one point in Ontario.

7424—June 30—Granting leave to the Government of the

Province of Alberta to erect, place, and maintain its wires

across the track of the C.N.R. about one mile west of Mun-

dare, Alta.

7425—July 5—Granting leave to the Caradoc & Ekfrid

Telephone Company to cross with its wires the track of the

G.T.R. on the town line between Caradoc & Ekfrid Town-

ships, Ont.

7426—July 5—Granting leave to the Perth & Christies

Lake Telephone Association to cross with its wires the track

of the C.P.R. at the Third Line of Bathurst, County of

Lanark.

7427 and 7428—July 5—Granting leave to the rural muni-

cipality of Miniota, Man., to erect, place, and maintain its

wires across the track of the G.T.P. Railway at P.C. 3H
miles east of Quadra, Man., and at P.C. two miles northwest

of Quadra, Man.

7429—June 30—Granting leave to J. P. Ernst, of New

Hamburg, Ont., to erect, place, and maintain wires across
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the track of the G.T.R. at side road between Lots ??^§td^ 13,

Township of Willmot, Ont., about i mile east of Baden

station.

-430 and -431—July 5—Granting leave to the Government

of the Province of Alberta to erect, place, and maintain its

wires across the track of the C.P.R. at M of a mile west of

lailway company's station at Taber, Alta., and at Dcveber

Avenue, Taber, Alta.

743;—July 5—Granting: leave to Morris & Kemp to erect,

place, and maintain telephone wires across the track of the

£.P.R. at P. Rd. i.S miles north of Chaudicre Junction,

Township of Gloucester, Ont.

7433—July 3—.Authorizing' Paul Sylvester, of St. Cuth-

bert, P.Q., to lay water main under the track of the C.P.R.

one mile east of station.

7434—July 5—Granting leave to the Canadian Pacific

Railway to construct its railway across highway, at mileaife

13.52, Township of Glenelg, County of Grey, Ont.

7435—Jaly 5—Approving and sanctioning proposed de-

viation of the Manitoulin and North Shore Railway, between

stations 739 and 1140, portion of its railway between Sudbury

and Little Current.

7436—July 5—Approving location and detail plans of the

Central Ontario Railway Company's proposed new station

and freight shed at Bloomfield, Ont.

7437—July 6—Granting leave to the Government of the

Pro\'ince of Alberta, to erect, place, and maintain its wires

across the track of the C.P.R. about 2li miles west of Rosen-

roll, .A.lta.

743S—July 6—.Authorizing the T. H. & B. Railway to re-

construct, or alter railway bridge known as 45. S3 over which

it crosses a side road or highway leading to the Ancaster &
Copetown Road, Township .Ancaster, County Wentworth,

Ontario.

7439—July 6—-Authorizing the corporation of the city of

Quebec, to lay and thereafter maintain water and drainage

pipes under the track of the C.P.R. in St. Malo Ward, St.

\'alier, P.Q.

7440—July 6—Granting leave to the G.T.R. and C.P.R.

to appeal from the Order of the Board, dated the gth of June,

igog, to the Supreme Court of Canada, upon all questions of

law involved, in re application of the city of Toronto, Ont.,

for Order directing G.T.R. and C.P.R. to carry York Street

and certain other streets under the tracks of the said com-

panies.

7441—June 30—Reporting to the Governor-in-Council for

sanction by-law of the V.V. & E. Railway and Navigation

Company re spitting in cars and on premises.

744:—July 7—Granting leave to the B.T. Company to

cross the tracks of the G.T.R. with its wires at Duke and

Durham Streets, Lindsay, Ont.

7443—July 6—Granting leave to the British Columbia

Telephone Company to cross the tracks of the E. & N. Rail-

way at east end of Railway Bridge, at Victoria, B.C.

7444—July /—Granting leave to John M. Bergstrom, of

Wauchope, Sask., to cross the track of the C.P.R. with tele-

phones wires at Wauchope, Sask.

7445 to 7454, inclusive—July 7—Granting leave to the

Government of the Province of .Alberta, to cross with its

telephone wires the track of the C.P.R. at certain points in

the said province.

7455 to 7458, inclusive—July 7—.Authorizing the corpora-

tion of the city of Saskatoon, Sask., to lay water and drain

pipes under the track of the C.N.R. and C.P.R. (C.N.R. 3)

(C.P.R. i) at four points in the said city.

7459—July 7—.Authorizing the corporation of the town of

Chesley, Ont., to lay water main under the G.T.R. at four

streets in the said town.

7460—July 8—.Approving by-law of the Atlantic and Lake
Superior Railway authorizing Chas. R. Scoles, general man-

ager, to prepare and issue tariffs of tolls to be charged for

all traffic carried.

7461—July S—Granting permission to the Hull Electric

Railway Company to operate its cars ov«r the tracks of the

C.P.R. in the city of Hull, P.Q.

7462—July 7—Authorizing the C.P.R. to construct bridge

No. 15. S3 over the Bremner River, on the Schreiber Section,

Lake Superior division of its line.

7463—July 6—Approving plans of G.T.R. new combina-

tion passenger and freight station at South Indian, Ontario.

7464—July 6—.Approving detail plans of the G.T.R. nevv

combination passenger and freight station at Corinth, Ont.

7465—July S—Granting leave to the municipal corporation

of the city of Lachine, P.O., to cross, by means of a subway,

ror pedestrians only, the tracks and lands of the G.T.R. be-

tween 15th and i6th Streets, city of Lachine, P.Q.

7466—July S—Granting leave to J. P. Coutlee, engineer-

in-charge of the Georgian Bay Ship Canal, to construct a

highway crossing over the track of the C.P.R. at Tcmiskam-

ing Villiage, County of Pontiac, P.Q.

7467—July 6—.Authorizing the municipal corporation of

the Township of Sandwich East, to construct a suitable public

crossing across the tracks of the P.M.R.R. at Edna Street

in the said township.

7468—July 8—.Authorizing the C.P.R. to construct, main-

tain, and operate spur to and into the premises of the \\ ater-

loo Manufacturing Company, Portage la Prairie, Manitoba.

7469—July 6—Granting leave to the Malahide & Bayham

Telephone Company to cross with its wires the track of the

M.C.R.R. at public road about one mile east of station, in the

town of Tillsonburg, Ont.

SUBSTITUTION OF CONCRETE FOR BRICK WORK IN

BOSTON SEWERAGE WORKS.

In view of the fact that the laying of brick costs the city

of Boston about four times as much as it should, and that the

total cost of brick masonry is over twice as high as the cost

of concrete, the consulting engineers, Messrs. Metcalf &

Eddy, of Boston, recommend that concrete be substituted for

brick work wherever possible without detriment to the sew-

erage works. They point out in a recent report that there

are two questions affecting this particular branch of the

work :

—

First, is the selection of brick as a building material in

all cases justified?

Second, is the brick masonry, where adopted, economical-

ly built ?

With regard to the first question, there may in some cases

be a reasonable difference of opinion, as there are a number

of arguments in favor of the use of brick instead of concrete,

the only other material available for the larger sewers. One

of these arguments is that it is practicable to make brick

work more nearly water-tight than concrete. This argument,

of course, loses its force to a large extent when the construc-

tion is in a locality which is not materially subject to the in-

fluence of ground water, and also w-hen applied to surface

water drains. Moreover, concrete as a building material is

used in a great many structures which should be as nearly

water-t'ght as possible, and has given satisfjctorv results in

cases of very many sewers.

.An argument which has bfen advanced in favor of brick

linings for inverts is that the brick are said to withstand the

erosive action of the flow- of sewage or surface water better

than concrete does. Under certain conditions where velocities

of flow are very high, there is no doubt that this argument

has considerable force. It does not, however, justify the use

of brick in the arch, and sewers Jaid with concrete inverts are

very common. Under some circumstances, possibly brick-

work may be constructed as cheaply as concrete, but in gen-

eral it will cost from 33 /-i per cent, to 100 per cent. more.

The engineers, therefore, believe that on the whole there 's

no justifiable reason for using brick work to the extent that

it is now used by the Sewer Division of the City of Boston.

They consider it possible to thus make a saving of about 5°

per cent, on the entire cost of masonry wherever concrete can

be substituted.
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A PAGE OF COSTS
ACTUAL, ESTIMATED and CONTRACTED

AMOUNT OF COAL CONSUMED IN PUMPING, CALLO NS OF WATER PUMPED, AVERAGE HEIGHT PUMPED,
COST PER MILLION GALLONS, IN ERIE, PA.*

> H
18S0 3,076.1

iSgo 2,583.6

1900 5,285.9

1907 5,664.12

190S 6,382.3

E .
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While this load is going to the pile another is made ready,

so that there is no time lost. When the cable returns with

the empty choker it is loosened and another hooked into its

place. .As the loads come to the gin pole they are piled

around it as closely as possible (Fig-. 3) by a man on the

pile.

This method, while an economic success in the hands of a

few, has proved a costly method of clearing as handled by

"~any others. If everything is handled to advantage by cap-

able, experienced men this method has many points to its

credit over any other method of clearing now in use, the

greatest of which is the saving of time. It is also cheaper

than the "by-hand" methods on large tracts of heavy clear-

ing.

The question of using a large or small donkey engine has

been discussed, but those who have been most successful in

clearing are generally in favor of an engine with sufficient

power to take all roots out with a straight pull, avoiding the

Diameter of stumps in inches 18 24 30 36 48 60 72

Sticks of powder 5 7 10 20 35 50 65

Where the .^oil is sandy and loose it will require one-half

more powder for the same size stump.

.As this powder does not work well at a temperature below

70 degrees F., it is necessary when using it in cold weather
to keep it warm by some method. Some powder men bury
the boxes in a manure pile ; others lay it upon a perforated

rack over boiling water. As in cither of these methods the

powder becomes more or less damp from the vapor it is

thought that when dry heat is applied better results arc ob-

tained.

The following statement of stumping done by the Nar-
rows Land Company, of Tacoma, Wash., for six months in

1907 will give an idea of the cost of the diflferent items of ma-
terial used and the labor in blasting stumps.

5h--

//flx i^ac/trfo /vs/rrov ofrMsi/vr

Fig. 3.—stumps piled around gin pole in clearing with

donkey engine.

Table I.— Cost of removing stumps from 1 foot to 4 feet in

diameter from 120 acres of land in 1907.

Fig. 2.— Diagram showing position of donkey engine and
rigging for clearing a 10-acre tract.

use of blocks. .\ 9 by 10 inch compound gear, or 10 by 12

inch single gear, is said to be the best size for this work.

Use of Powder in Clearing Logged-off Land.

.At the present time few undertake to clear even a small

tract of land without the use of powder, and in the hands of

an experienced man powder can be made to do a large amount
of work at comparatively small expense.

The powder in general use at the present time is known
as stumping powder, and is put up in sticks of \]i by S

inches, about 65 of which come in a box of 50 pounds. This

powder costs at the present retail price $6.25 a box; in ton

lots, I5.25 a box.

The charge of powder is placed as nearly as possible

beneath the centre of the stump. The powder should be

placed on the hardpan if the soil is not too deep; otherwise it

is placed from 2 to 3 feet below the surface.

To get the best results the sticks are removed from the

paper wrappers and packed closely together in the hole be

neath the stump. This can not be done in wet places

powder works best when the temperature is about

grees F.

This powder has more effect when the soil is saturated

with water. The wrappers are allowed to remain upon the

slicks in wet places.

The following charges will be found effective under aver-

Month. Powder.

Lbs.

June i3>700

July 1,750

.August 2,750

September 1,950

October 1,250

November 2,350

Total -3,750

.Average per stump 6.22

Average cost in cts. 19.76

Fuse. Caps. Stumps. Labor.

Ft.
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TABLE II.

Kind of land.

High Land

Valley land

Bench land

Pounds.

Method. .\o. of acres, of powder.

Donkey en8:ine

Powder and gfrubbing

Powder & stump puller

Donyey engine

Powder and team

40

100

S

20

10

I

6

I

17

7,500

1,200

1,000

4,550

900

400

900

300

4,000

$ 479.32

Cost of labor Cost per acre. Remarks.

^218. 00 Grubbing included.

116.60 48 stumps per acre.

90.00 Stumps only.

105.00

123.00 Heavy clearing.

138.00 Large fir -stumps.

50.00 Cedar and fir stumps.

100.00 Spruce stumps only.

105.00 :8-in. below surface.

1,600.00

1,010.30

80.00

205.00

60.00

COST OF FILTERING WATER.*

The city of Fredericton, X.B., filter annually 200,775,770
gallons of water. The following was the cost during 190S :—

Number units, 3, with total capacity 1,251,000 gallons
per day.

Cost of pumping and filtering water per 1,000 gallons,
including interest, 10. i cents.

Cost of filtering, including interest, 2.6 cents.
Cost of filtering 1,000 gallons, not including interest on

capital account, 0.9S cents.

Amount coal used 1908 90S. 5 long tons.

Amount coal used per day, 5,555 pounds.
Including 500 pounds for electric light, 200 pounds for

heating, 50 pounds for washing filters.

Making total for pumping day of 4,805 pounds.

COST OF LAYING DUST WITH OIL.

Some Experiments on Toronto Streets.

Charles Sheard, M.D., Medical Health Officer, Toronto.

We have been conducting experiments with crude oil on
our city streets for about one month, and on the whole the
experiments have proven satisfactory. We have employed
two varieties of this residue, and, so far, that obtained from
the British American Oil Company, I think, is the pre-
ferable oil. I may say in this connection that varying
localities will have different opportunities for securing an
oil more or less free from smell. Thus, for instance, if

Texas crude be employed, it has many advantages which
the simple petroleum residue has not. It is comparatively
odorless, and is to some extent misceable to water. This,
however, we could not use here because of our difficulty in

securing a plentiful supply, and also on the ground of
expense. In Pennsylvania they have some varieties of petro-

leum residue which are practically odorless ; that, I believe,

produced from the neighborhood of Oleon is of this char-
acter. Nevertheless, the oil we are using has little to com-
plain about regarding the odor, which soon dies away after

its application. Generally, after five or six hours the odor
is entirely gone. The method of application is to apply the

oil in several relays, with a few days between. The number
of applications required will vary somewhat according to the

road to be treated. If the road is a reasonably good one,
free from ruts and not subject to very heavy traffic, three

applications of oil should last three months. If, however,
the road is a bad one, full of ruts, and subject to being
traversed by heavy drays and waggons, it will probably not
last longer than one month. The better the roadbed, the

lighter the dose required. If it be simply a sandy, mud road.

* From information supplied by A. K. Grimmer, B.A.I.,

City Engineer, Fredericton, N.B.

with a thick covering of several inches of fiour-like dust,

then a heavy first dose of oil is preferable, the idea being
that the admixture of oil and dust will form a coating upon
the surface of the road to which the dusty particles adhere.

If the road has a considerable grade, and is much exposed
to the sun's rays, the oil will dry out sooner than it would
if the road happened to be more or less shaded by the trees.

The method of application consists in lightly sprinkling the

streets from a watering cart driven at a pretty rapid gait

over the surface of the road, endeavoring to so deposit the

oil that the spots of oil will be more or less separate, care

being' taken not to leave puddles of oil in the depressions

or channels. Should such occur it is advisable to have a

man with a broom to broom these away, so that they will not

be splashed by traffic or stain the clothing of pedestrians.

The road is then watched for three or four days, when the

second dose is given and -then allowed to rest for a while,

and after a week or so the third application is made. The
road is better for being prepared, channels being cleaned

out, depressions levelled, and ruts more or less filled up.

This, howver, is not always practical, and the road may be

treated without such preparation. We have found that upon
ordinary roads 1,500 gallons per mile will complete the three

applications specified above, and ought to maintain the road

foi at least from one to two months. This at four cents a

gallon would be $60, and the cost of application from $10

to $15. This is probably less than the cost of sprinkling.

A mile of road sprinkled twice a day w-ould cost for labor

alone $1 a day at least, whicn would leave the road more or

less muddy. It would not be dustless for more than a couple

of hours, and in some cases, if very dusty and sandy, a mile

of road, or little more, would require the constant attention

of a man and horse and watering-cart. Should the road be in

good condition and in close proximity to other roads, the

man would probably do a mile of road in an hour, and $1

a day would provide for two sprinklings per day.

Whn the cost of a large area of macadam road is con-

sidered, I think the oil would not be more expensive than

the cost of sprinkling. On roads that are not much fre-

quented Tjy heavy traffic I consider the oil application would

be exceedingly serviceable and comparatively inexpensive as

a dust reducer. In setting forth the above facts as I have

formed them in connection with work in the city of Toronto,

I am free to admit that there is yet considerable investiga-

tion required as to the cheapest and best application to be

employed. Preparations of tar have been used in the city

of Boston, a mixture of oil, soap and tar in some places, and

in other localities various oleaginous residues capable of a

more or less admixture with water. However, they are, I

think, apt to dry out more rapidly than the pure oil.

The Dominion Coal Company's output for the first six

months of the year is 1,618,470 tons, against 1,922,236 tons

last year, and 1,736,951 tons the year previous.
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METHODS OF 8KVVHR CONSTRUCTION IN
CLINTON, IOWA.

By Charles P. Chase, City Engineer.

The largest piece of construction according to the sewer

plans for Clinton, Iowa, described in previous articles, has

been in District No. 4.

A contract was let in the fall of 1905 for about four miles

of the mains in this district along the lines of the old water

courses. .Actual work began in December, 1905, and con-

tinued to April, 1908, when the last pipe was laid. The con-

tractors carried on the work, winter and summer, rain or

shine, night and day, for Soi days out of S20, never closing

down the work but one day, which was in respect to a de-

ceased relative. But it was a job where you could not stop.

Water, mud, quicksand and rock was the programme. The
Mississippi River came up the second month and had to be

kept out for over a year, a bulkhead being' constructed and

the water pumped over with a centrifugal pump. In addition

to this there were innumerable springs and several miles of

house sewers emptying into the old drain that had to be

taken care of. Nearly all the work was sheeted, and out of

23,000 feet there was but :,ooo feet of dry work, and that

on smaller side lines. At one time two centrifugal pumps,

three steam siphons, four diaphragm pumps and numerous

College Avenue Sewer, Indianapolis, Ind.

I. Completed Invert and Completed Arch, with Centre

Ready to Move.

buckets were at work in a 400-foot length of trench for a

month before it was drained. The average depth of trench

was twelve feet, and water was generally found at two feet.

Most of the water came through gravel or the seams in the

rock, and was shut off by draining the gravel below grade

or in the rock at times by actually caulking with cement

sacks. Small amounts were shut off with dry concrete, or

the various other devices known to the trade.

Steel Forms.—The first block of ten-foot sections was

put in with wooden forms. After this steel forms were used

with much better results. These steel forms are a great

advance for good construction, and, the writer holds, are as

much ahead of wood as the modern breech-loading gun is

ahead of the muzzle-loader of our fathers. The steel form

is quickly placed, can be taken down in a few minutes,

leaves smooth, hard, glossy work, and is the only form for

* From a paper before the Iowa Society of Engineers.

foM Acaihcr, a^ it radiates heat Applied and'kiiiti^'fhc con-
crete warm. Forms were greased every time they were used.

After this experience I do not want any other forms for

cither brick or concrete. In the large sections, particularly

the arch shapes, the concrete sewers were a great success,

and I believe were better adapted to the adverse conditions

than any form we could have used, especially in the winter

work. But in the small work I would advise vitrified brick

for the invert ; in fact, use a vitrified brick for inverts in all

small work (below four feet) where there are water or ex-

isting sewers to contend with. As to concrete in general,

the writer never discovered any gray hairs before this work,

but there were plenty when the job was finished.

Concreting in freezing weather was carried on without

difficulty and successfully. Many methods were tried to heat

the gravel used as an aggregate, and finally the method of

a steam jet was found best, the steam pipe being thrust into

the pile. This wet heat gave excellent results. The water was

warm, and salt was used when the temperature was below

ten degrees above zero. As soon as the concrete was in

place it was covered with manure or canvas, sometimes both,

and coke heaters kept going all the time inside. I made up

a set of instructions, which were issued to my assistants and

inspectors and the contractor's foreman for work in freezing

weather, which I give herewith with the hope that it may be

of benefit.

Sewer Construction in Freezing Weather.

Use warm water and heated sand or gravel.

Use one pail salt to each barrel of water in all mortar

on pipe and brick sewers.

Use less w-ater than ordinarily, and mix all mortars as

dry as can be efficiently used.

Only plaster in middle of the day, and see that frost

is out of brick, and if not, take it out with water or steam

jet, otherwise plaster will not stick.

Cover all joints in pipe work or masonry as fast as laid

with dry earth or other material to protect from frost.

On concrete sewer, for the bottoms use salt in water,

heated gravel and but small amount of water on cold days

and tamp in place, and finish with top coat. Put such work

in between hours of 10 to 12 a.m. if possible.

As soon as laid protect from weather by covering with

manure or straw and placing canvas or tarpaulin over this

;

or when steam can be used excellent results can be obtained

by covering with tarpaulin laid about 18 inches above the

work and turning in small amount of steam. Do not turn

on steam too strong, but just enough to keep warm. Empty

bags over straw are also a help if tarpaulin is not handy.

Be sure all ice and dirt are removed before placing side

walls on bottom or arch on walls, otherwise there will be

no bond.

Keep stoves or salamanders going on inside of all con-

crete sewers.

Cold makes cement set slow, and freezing and thawing

of water in concrete before final set will ruin it.

Excavation.

It is much cheaper to thaw out ground with fire or

steam than to pick frost.

Watch frozen banks for caving when frost goes out. It

will drop all at once.

In back filling frozen ground allow 20 per cent, more

shrinkage than when dry. (This does not apply to rock.)

Cover all work as fast as laid with unfrozen earth, if

possible.

Back fill and clean up as close to work as possible before

excavating materials freeze.

Chas. P. Chase,

Engineer in Charge.

(Please add what your experience suggests or what may

arise from time to time.)

The issuing of these instructions seemed to awaken

more interest in the work and cause the men to discuss the

matter and think about it, with the result that several valu-

able suggestions were made and changes followed accord-

ingly. I believe I am justified in saying that if any of you
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will follow these instructions you need not fear work in cold

weather. In two winters we lost no work on account of

freezing, and only had two bottoms of twelve feet each that

needed touching up. The steam jet was especially useful.

The materials used for concrete were clean-washed

river gravel, containing in its natural state just about the

right amount of gritty sand and Portland cement. Every car

of cement was tested for tensile strength, pat test, boiling

test, and action in water and on the work. During the work
three cars of cement, about 600 barrels, were rejected. In

two of these the cement hardened slowly and required a large

amount of water and watching to keep it from slacking and
going to pieces ; the third car fell down all around. A record

was made of the tests, of which there were over a thousand,

but such tests are now so common I will not reproduce them
here, but simply mention it to show the value of testing.

The amount of water was watched and varied according to

the practical demand of the actual conditions, varying from
"no water concrete" to "slop." When using reinforcement

we found it almost impossible to use a tamped "dry mix-

ture," so called, as the spring of the metal dislodged the

concrete. The best results were obtained by using the

mixture as wet and soft as it would stand, pounding down
with shovels and smoothing off. Inside, the steel forms gave

a finish like glass. The bottom was kept well ahead of the

top, so it was usually hard w-hen the arch forms were moved.

Mixing' was done with Foote continuous automatic mixers,

Coirege Avenue Sewer, Indianapolis, Ind.

II. Shallow Trench, Showing Stages of Work.

and we experienced no trouble in keeping proportions if the

machine was kept clean. In fact, I liked their work better

than the batch mixer on the job. Only one arch fell during
construction, and this was when a "wise" foreman dumped
several tons of mud from six buckets about twenty-five feet

drop on a green arch. It not only wrecked the arch, but the

steel form under it. No need to say it did not happen again.

On brick and pipe sewers as well as the concrete we en-

deavored to mix practical "horse sense" and reason with

our instructions, according to conditions and what our ex-

perience had taught would give best results. In an injunc-

tion law suit that developed (and failed) during construc-

tion, an engineer for the "kickers" testified that we were
not measuring the ingredients (it was an automatic self-

proportioning machine), and that on the brick work they

were not wetting invert brick (in water and quicksand)
where we had to build wooden cradles to start. I mentioned
this brick testimony to the Italian bricklayer. He said

:

"Wetta hell; before I lay two brick they are so wetta they

slida on my foots." Crude, but a world of truth; with no
diploma, but perhaps nearly all of us in our blind younger
days in commendable enthusiasm to follow the exact, hair-

splitting terms of the modern specifications have "strained

at a gnat" and frequently "swallowed the camel."

Owing to the extreme scarcity of labor much machinery
was used on the contract. In fact, it was a "machine job."

Excavation was done with steam shovels, Carson bucket
machines. Parsons excavators, by teams, and by hand. The
steam shovels were not a howling success in excavating,

owing to the narrow ditches and not being able to blast

heavily on city streets, but (take note) as the excavation was
nearly half rock, in back filling the steam shovels did ex-

cellent work, which would have been impossible by team,

and bankruptcy by hand. In the rock where the walls had
to be close trimmed, the bucket machines made the best

time, as they obtained a much cleaner ditch, completed as

they went along. Both steam and air drills were used, steam

being the most satisfactory, but the air drills were handy
in trimming up. But for the heavy work they were not in

it However, the air was utilized (take note) in blowing out

the holes, freeing them from all dirt and water and in

cleaning of concrete, cleaning rock, etc. The Parsons ma-
chine unfortunately got on the job in the winter with two

feet of frosty macadam on the street where it was tried,

which stuck it, and its next job was too soft and sticky, but

when they struck the only dry earth on the job, it went along

like an automobile.

College Avenue Sewer, Indianapolis, Ind.

III. Detail of Shallow Trench Work

The main items of contractors" plant consisted of the

following :

—

Two steam shovels.

Two Carson bucket machines.

One Parsons excavator.

One air compressor plant with air drills.

Two steam drill plants, ten drills.

Four concrete mixers.

Four extra steam boilers on trucks for warming ma-

terials and thawing ground, etc.

Two centrifugal pumps.

Four steam siphons.

One duplex pump, one pulsometer.

Four hand pumps.

Ten to twenty teams with dump wagons.

Hand tools, shovels, picks, etc.

Complete blacksmith and repair shop.

Cement warehouse.

Estimated value, $30,000.

The contractors were the Peoples Construction Com-
pany, of Davenport, Iowa, and they were always fair and

quick to execute any proper orders, and carried out the letter

and spirit of the contract to the best of their ability with

but little friction and much to the satisfaction of the

engineer.

This constitutes about four miles of work at a total cost

of $180,000, exclusive of plant, general costs and interest,

legal expenses and damages amounting to $io,chx). Cost of

engineering was about $5,000. These costs are according

to "force accounts." The contractor lost heavily owing to

the excessive rains, high water in the river, high wages and

scarcity of labor, and also that the old drains were so ob-

structed that the soil was saturated to the limit. The bid

of the contractor was $165,500.
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Cost of the Work.—Complete cost data were kept of the In the fall of ujo? and early winter of 1908 the detail
ot inspectors, who kept force account on specially prepared plans fur the balance of District 4 were ordered and corn-
work in sections from start to finish. All work was in charge pleted, calling for about u miles of brick, brick and concrete,
blanks in book form. I give below the approximate costs :— j

and iiipe sewers, liids were received in March ujoS llie'

Lenmh,
Discnption, feet.

Suil .iiul concrete, earth section i ,700

Steel and concrete, rock section 3S0

Steel and concrete, rock section 1 ,360

Steel and concrete, rock section 372
Steel and concrete, earth section 500

Steel and concrete, circular 1,040

I'lain concrete, rock section.

riain concrete, earth section

Plain concrete,

I'lain concrete,

I'lain concrete,

I'lain concrete,

I'lain concrete, earth section

Plain concrete, circular

Plain concrete, circular

Plain concrete, circular

Plain concrete, circular

earth section,

rock section.

.

earth section,

rock section.

.

400

400

600

200

300

510

810

376

370

376

786

,050

340

800

4S0

400

1,200

800

400

410

1,417
\itriticd pipe 2077
\'itriticd pipe j ,21

X'itrificd pipe

\'itriticd pipe

\'itrified pipe

Catch basins, complete

Catch basins, connecting pipe ^ Q7'?

Manholes, complete

Protection bulkhead, complete

Rip-rap, per sq. yd "

E.xtra concrete, under railways, per cu. yd

Rock excavation, per cu. yd

Rock disposal

\'itrified drain tile

Timber left in trench by tirder of engineer, per M ft

Plain concrete, rock section i

Plain concrete, rock section

Two-ring- brick, circular

Two-ring brick, circular

One-ring brick, circular

One-ring brick

One-ring- brick

One-ring brick

One-ring brick

\"itrified pipe, kiln run

820

1,871

200

Size,

eet and inches.

6 ft.

6 ft

ft

5 ft

5 ft.

00 in

5 ft. 3 in. X

5 ft. 3 in. X

5 ft. 3 in. X

3 in. X 10 ft.

3 in. X 10 ft.

3 in. X g ft.

<) in. X 8 ft.

ij in. X S ft.

7 ft.

7 ft.

ft.

4 ft. in. X 5 ft. <) in.

5 ft4 ft. 3

60 in.

57

51

4-;

40

in. X

in.

in.

in,

in.

40 in

48 in

40 in

42 in

30 in. X 45 in

26 in. X 35 in 4 00

28 in. X 42 in

22 in. X 33 in

36 in

30 in

24 in

22 in

iS in

12 in

153

10 in

.each

.each

2,500 yds. . .

.

i8,0oo yds. .

.

23,872 ft. 8 in.

Cost,
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of the first work. Where last year it required centrifugal

pumps and constant exertion and watchfulness to keep the

water down enough to work, the ground is now thoroughly

drained and dry to a depth of nine feet, and this has been

the case over several miles of ditches.

THE FORCING OF FIRE TUBE BOILERS.

In a recent paper F. \V. Dean, mill engineer and

architect Boston, Mass., undertakes to show that the prevail-

ing opinion upon the relative forcing capabilities of the fire

and water tube boiler is incorrect, and in support of this claim

gives particulars of several boiler tests. Mr. Dean begins his

discussion with the statement that there is a widespread im-

pression among many persons interested in boilers that the

fire-tube type of boiler has less capacity to be worked above

its rated power than boilers of the water-tube type, and that

it is necessary to provide such boilers with more heating sur-

face per horse-power than water-tube boilers require. It is

pointed out that for many years it has been customary to

base the horse-power of horizontal return tubular boilers upon

IS square feet of heating surface per horse-power, although

at present some makers of this boiler venture to place it upon

12 square feet.

It is important to remember that the rating of 15 square

feet was in use -long before the A.S.M.E. established the

meaning and measure of a boiler horse-power, and by per-

sons who probably knew very little about boiler performance

and the capacity of heating surface to absorb heat. It prob-

ably had been found at some time, that, with the prevailing

type of engine in use it was always safe to provide boiler

power upon this basis. It had not been customary to make
boiler tests at that time as frequently as now, and no exact

knowledge of boiler performance existed, or, if it did, it was

confined to comparatively few persons.

The introduction of water tube boilers had caused more

intelligent study of boiler phenomena, and there are now as-

sociated with the builders of this type of boiler many of the

brightest men and most energetic salesmen.

Mr. Dean continues, "Before proceeding with the details,

however, I will briefly mention the reasons given for the

alleged superiority of the water-tube boiler in the respect un-

der consideration. It may also be well to state what is meant

by ability to stand forcing. In a general way this ability is

the capacity to evaporate much more water than the rated

lower of the boiler would require. This amount is often 20,

SO, or even 100 per cent, in excess of the rated require-

ments, and depends upon the amount of fuel consumed in a

unit of time. This in turn depends chiefly upon the draft

in the fire-box and the freedom with which air can pass

through the gate or stoker and through the fuel itself.

.\n alleged reason for the superiority is that the water-

tube boiler contains less water than the fire-tube boiler, by

which is meant, I suppose, that it contains less water in pro-

portion to the heating surface. I have been able to ascertain

the amount of water contained by a few water-tube boilers,

and have computed that contained by several fire-tube boilers,

drawings of which I have. The results are as follows :

—

Lb. per sq. ft. of heating

surface.

Horizontal water tube boiler A 7.66

Horizontal water tube boiler B 8.34

Horizontal water tube boiler C 8.62

Horizontal water tube boiler D 8.37

Vertical water tube boiler 10.30

Semi-vertical water tube boiler 1 1.42

90-in. horizontal water tube boiler 7.74

84-in. horizontal water tube boiler 7.24

7S-in. horizontal water tube boiler 7.00

72-in. horizontal water tube boiler 6.73

Lb. per sq. ft. of total

surface.

Manning vertical tube boiler 7. 14

Corliss vertical tube boiler 11.00

Some vertical boilers of my own design contain more

water than the Corliss.

An inspection ot this table as far as it goes shows that

water-tube boilers generally contain more water than hori-

zontal fire-tube boilers. It appears from this that whatever

advantage accrues from small water contents lies with the

horizontal return tubular boiler. The vertical water-tube

boiler, as well as some designs of fire-tube boilers, contains

more water than horizontal boilers.

The comparison of horizontal boilers reveals conditions

that should not be surprising, for water-tube boilers are made
up of drums, headers and tubes, all of which contain con-

siderable water, while the horizontal return tubular boiler has

most of its water space filled with tubes, especially when

there is no manhole in the front head below the tubes.

A little consideration will show, however, that the quan-

tity of water contained by a boiler has no effect upon forcin.g

capacity after steam is once up to the working pressure. The
reason for this is that heat added cannot raise the tempera-

tity of steam formed and increase the quantity and tempera-

ture of the escaping gases. It, therefore, appears that both

types of boiler have equal merits in this respect.

Another claim is that as the flame enters among the tubes

of water-tube boilers the evaporation is forced more than if it

did not reach them. As flame is combustion in process,

and is likely to be prematurely terminated by contact with

the relatively cold surfaces of the tubes, it is apparent that it

is disadvantageous to have the flame pass among the tubes.

.Another claim is that the hot gases impinge against

water-tubes, and, therefore, give up more heat than they

would if they passed parallel to them. The fallacy of this

argument is apparent when it is remembered that gases give

up heat because their temperature is higher than that of the

heat receiving medium, and not because they are thrown

against this medium. Moreover, some kinds of water-tube

boilers compel the gases to move parallel to the tubes, and this

feature is held to be highly advantageous by interested per-

sons. Incidentally it will be found disadvantageous to pro-

ject boiler gases against the outside of tubes, for examination

shows that it causes wedge-shaped accumulations of soot at

the very part of the tubes where the greatest reception of

heat was expected, thus rendering this part the least effective

of any.

I believe it is also claimed that there is less reduction of

draft between the smoke flue and the fire box in water-tube

than in fire-tube boilers on account of larger spaces between

the tubes of the former than through the tubes of the latter.

Whether this is true or not I cannot say in general, but in

cases where I have determined it the results are inconsistent

and contradictory. I have found, however, that the vertical

fire-tube boiler requires the least draft for burning coal at a

given rate. This, I think, is due to the path of the air being

at right angles to the fuel and, therefore, shorter and less

impeded by the fuel than with horizontal boilers, in which the

path of the air is diagonally through the fire."

METHOD OF CONSTRUCTION OF THE NEW
DAM AT BELLOWS FALLS. VERMONT.

The old wooden crib dam across the Connecticut River

at Bellows Falls has recently been replaced by one of con-

crete, in the construction of which unusual efficiency was

secured through the use of special equipment and methods.

This dam, which was designed by Charles T. Main, of Boston,

Mass., who acted as consulting engineer, joins the Vermont

and New Hampshire Shores. In the effort 'to economize ma-

terial and utilize outcropping ledges for footings the dam
was made to follow a somewhat zigzag course, its total length

being about 600 feet.
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The contract was let to the Aberthaw Construction Com-

pany, Boston, Mass., who bcRan work in July, ii)oi>, and was

completed in about four months.

The dam is of very irregular cross section, the crest, of

course, remaining- the same throughout its entire length, but

the base varying with the depth of the river bed. At the

maximum it is 3S feet deep. It changes direction five times.

cc*-.

Down Stream Side of Bellows Falls Dam.

The down-stream face of the old crib dam served to some ex-

tent in place of forms in placing the concrete. Elsewhere

matched spruce was used. The concrete was mixed in the

proportion of 1:3:5. Almost So per cent, of the crushed

stone was brought down to a size that would pass through a

2-inch screen. Rubble stones were at least one cubic foot in

volume.

In the construction of the mixing plant w'hich was de-

signed by the contractors a platform was provided for re-

ceived through chutes. Through the medium of these pockets,

which were built in the correct ratio of volume, the proper
mixture was insured, the bags of cement being emptied into

thj mixer from a special platform.

Gravel and sand were taken from a pit about one-eighth

of a mile away, and stone from a quarry at a distance of

three-quarters of a mile. Gravel was handled at the pit by a

yi cubic yard orange peel bucket in connection with a derrick

h.-iving a 70 foot boom and 40 foot mast. The contractors

maintained a screening plant at the gravel pit. All sand and
stone were carted to the mixing plant.

The working gang averaged about 125 men. The cost of

labor per cubic yard averaged about 12 cents at the mixer. A
total of about 15 cents per cubic yard was chargeable to the

original cost of the mixer plant and the electrical operation

of the mixer, and about 30 cents per cubic yard 10

transportation, dumping and placing. The form work cost

approximately 9 cents per square foot of surface contact.

The concrete was deposited along the top of the dam by
means of the cars which were propelled by hand. It was
dumped into chutes leading to the base of the dam and there

spread by laborers.

Coffer dams were required throughout most of the work,

particularly on the Vermont side where the greatest trouble

with water was experienced. These were generally built of

12 inch logs, bolted together with cross logs 10 ft. on centres.

These coffer dams, which were constructed as rafts, were

towed out into the stream and there sunk to the level of the

dam foundation. Four-inch spliced and grooved sheeting

was driven to a firm foundation by a maul. It was then with-

drawn and trimmed if necessary for the final driving to bed

rock.

The work was done in sections with bulk heads installed

at right angles to the general direction of the coffer dam

Mixing Plant.

ceivmg the wagon loads of sand and stone, and connecting
therewith were a cement runway, chutes for sand, gravel and
stone. Power was furnished by a 35 horse-power motor. .\

centrifugal pump supplied water for washing, and a 21 cubic

foot Smith mixer delivered concrete by gravity into Koppell
dumping cars. These cars run from one end of the dam to

the other on a 24-inch track, supported on a timber trestle

about 4 feet above the crest. Beneath the upper platform

pockets were provided for gravel and stone which was re-

work, parallel to the face of the dam. After the completion

of the concrete work dynamite was employed to blow up the

crib work. X derrick was first employed to remove the stones

which were previously used to sink the crib. The total

amount blasted out of the river bed in the preparation of the

dam footings was about 300 cubic yards ; the total amount

of concrete was about 5,250 cubic yards. The aggregate cost

of the work, including forms, coffer dams, pumping and in-

cidental charges, was approximately $43,500.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS

—

413

Dorchester Street West, Montreal. President, Geo. A. Moun-
tain ; Secretary, Prof. C. H. McLeod.
QUEBEC BRANCH—

Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
g6 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa ; S. J. Chap-

leau, Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.

;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION —President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, J. F. Demers, M.D., Levis, Que.; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southworth, Toronto ; Secretary, R. H. Campbell,

Ottawa.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. ICash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—«6 King Street

West. Prtsident, A. B. Barry; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,
England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-
Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, J. H. Winfield; Secretary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
.\D.\.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, Alcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President,

Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.—1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President
; J. H.

Warder, Secretary.

COMING MEETINGS.

Nova Scotia Society of Engineers: September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.-

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

National Irrigation Congress—Seventeenth meeting,

August 9-14, at Spokane, Washington; Arthur Hooker, Secre-

i
tary. Board of Control, Spokane, Wash.

League of American Municipalities.—August 25-27.

Thirteenth annual convention at Montreal, Que. John Mac-

I

Vicar, Secretary, Dcs Moines, Iowa.

I

American Society of Municipal Improvements.—Novem-
' ber 9-1 1. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

j
Royal Architectural Institute of Canada—October 5-7. at

i
Toronto, general annual assembly. Secretary, .\lcide Chauss^,

I
R.S.A. ; P.O. Box 259, Montreal, Que.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to lime. We are particularly eager to

get notes regardig^ engineering work in hand and projected, contracts awarded, changes in staffs, etc.

.Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebeo.

S r. LOUIS.—Tenders for street paN-ipy in asphalt and

paving blocks will be received until the 20th inst. J. Emile

A'anier, Town Engineer, 5 Beaver Hall Square, Montreal.

Ontario.

COCHR.AXE.—Tenders will be received until July 21st

for the construction of a union station. A. J. McGee, secre-

tary-treasurer, Teraiskaming and Northern Ontario Railway

Commission, 25 Toronto Street, Toronto. (Advertised in

The Canadian Engineer.)

LONDON.—Tenders will be received up to Saturday,

July 24th, for construction of the Scanlon drain, London

East. F. \V. Farncomb, Township Engineer.

MIDLAND.—Tenders will be received up to Monday,

the 26th July, for the construction of approximately 20,000

lineal feet of concrete walks. Thos. I. Trueman, Town
Clerk.

NORTH BAY.—Tenders for the erection of a court

house at Kenora and an addition to the court house at North

Bay, heating, plumbing, and for lighting electric fixtures

for the Normal School, North Bay, will be received until

Friday, the 23rd July. H. F. McNaughten, Secretary, De-

partment of Public Works, Toronto.

OTT.AVVA.—Tenders will be received up to August 15

for the furnishing of iron posts for use on the survey of

Dominion lands. P. G. Keyes, secretary, Department of

the Interior.

OTTAWA.—Tenders will be received until Friday, July

23, for the construction of a building for refinery. Royal

Mint. Napoleon Tessier, secretary, Department of Public

Works.

PETERBOROUGH.—Tenders will be received up to

Saturday, the 17th July, for the construction of abutments

for the steel bridge over the Indian River. Plans and speci-

fication may be seen at the office of the County Engineer,

J. E. Belcher. Ed. M. Elliott, County Clerk, Peterborough.

PETERBOROUGH.—Tenders will be received up to the

17th July for the steel work of a bridge over the Indian River,

75 feet span from abutments' faces at water level. County

Engineer, J. E. Belcher. Ed. M. Elliott, county clerk.

PETERBOROUGH.—Tenders for the erection of Knox

Church will be received up to Monday, July igth. Secretary

Building Committee, 283 Park Street.

PETERBORO".—Tenders for grading, sodding, drives,

concrete and stone work, drill hall, will be received until

Wednesday, July 21st. Napoleon Tessier, Secretary, Depart-

ment of Public Works, Ottaw-a.

RAINY RIVER.—Tenders will be received until July

2Sth for pipelaying, pumping machinery and other water-

works equipment. Jas. A. Bell, Consulting Engineer, St.

Thomas, Ont. J. H. Wilson, Town Clerk. (Advertised in

The Canadian Engineer.)

TORONTO.—Tenders will be received up to Tuesday,

August 3rd, for the construction of reinforced concrete arch

of 35-foot span, having a 42-foot roadway, and two 6-foot

sidewalks, containing about 1,500 cubic yards of concrete.

Joseph Oliver (Mayor), Chairman Board of Control.

TORONTO.—Tenders will be received until July 28th for

the construction of transformer and interswitching stations

at Toronto and other points in Ontario. Hydro-Electric

Power Commission, Continental Life Building.

Manitoba.

BIRTLE.—Tenders will be received until July 23rd for

the construction of a bridge five miles south-west of Birtle.

Tenders may be for cement piers and superstructure, sepa-

rate or combined. Plans and specifications may be seen at

the Department of Public Works, Winnipeg. T. W. Thomp-
son, Secretary-treasurer Birtle Municipality.

BR.iXNDON.^Tenders will be received up to July 17th

for a supply of creosote wood paving blocks for bridge

paving. Price to be per yard f.o.b. Brandon, duty paid.

Harry Brown, city clerk.

KILLARNEY'.—Tenders will be received until Satur-

day, July 17th, for the erection of a municipal hall building.

Plans and specifications will be on file at the Builders'

Exchange, Winnipeg. . George G. Teeter, Architect, 604

Builders' Exchange, Winnipeg.

PIPESTONE.—Tenders for the construction of two

steel bridges with concrete abutments will be received up to

the 17th July. Plans and specifications can be seen at the

offices of the Chief Engineer, Public Works Department,

Winnipeg. A. P. Power, Secretary-treasurer, Virden P.O.

WINNIPEG.—Tenders will be received up to Monday,

July 26th, for the supply of 1,000,000 feet of B.M. lumber.

M. Peterson, Secretary, Board of Control.

WINNIPEG.—Tenders for supply of twenty-two 8-inch

and ten 5-inch valves for waterworks system will be received

up to July 2 1 St. M. Peterson, Secretary, Board of Control

office.

WINNIPEG.—Tenders will be received until August

2nd and August i6th for hydraulic, electric, and auxiliary

equipment for the generating station at Point du Bois. For

plans, etc., apply Smith, Kerry & Chace, engineers, Win-

nipeg; William Kennedy, jr., Y. M. C. A. Building,

Montreal, and M. Peterson, secretary. Board of Control,

Winnipeg.

Saskatchewan.

FR.A.NC1S.—Tenders will be received until Monday,

July 26th for: (a) Furnishing material and constructing a

concrete collecting basin, 25 ft. x 25 ft. x 18 ft. (b) Fur-

nishing 9,750 feet 6-inch wooden pipe, (c) Furnishing 4,630

feet 6-inch cast-iron pipe, with necessary special castings.

(d) Gate valves, valve boxes and soft lead, (e) Labor laying

wooden and iron pipe. C. R. Gough, Secretary-treasurer.

MOOSE J.\W.—Tenders will be received up to Monday,

i8th July:— 1-50 light, constant current transformer or regu-

lator, with 35 arc lamps and suitable switchboard, with neces-

sary instruments for controlling same; one year's supply of

Watt meters; one' year's supply of transformers. John D.

Simpson, City Clerk.

REGIN.'\.—Tenders will be received up to Monday,

July 19th, 1909, for the construction of reinforced concrete

bridge abutments for several highway traffic bridges. F. J.

Robinson, Deputy Commissioner, Department of Public

Works.

REGIN.\.—Tenders will be received until July 19th, for

a supply of sewer pipe. Angus Smith, City Engrineer.

(Advertized in the Canadian Engineer.)

REGINA.—Tenders will be received until July 19th, for

concrete pavements, curbs, and sidewalks. Angus Smith,

City Engineer. (Advertized in the Canadian Engineer.)

REGINA.—Tenders will be received until July 19th, for

a supply of pipes and valves for waterworks system. Angus

Smith, City Engineer. (.Advertized in the Canadian Engi-

neer. )
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SASKATOON.—Tenders are wanted for the construction

of a ^suijway under the C.N.R. tracks. Geo. T. Clark, City

Engineer. '

Alberta.

EDMONTON.—Tenders will be received until Friday,

July 30th, for the construction of post-office, customs and'

inland revenue fittings. R. T. Manson, Clerk of Works,

Edmonton. Napoleon Tessier, Secretary, Department of

Public Works, Ottawa.

British Columbia.

VANCOUVER.—Tenders for post-office fittings will bo

received until Wednesday, July 21st. Napoleon Tessier,

Secretary, Department of Public Works, Ottawa.

VICTORIA.—Tenders will be received up to Monday,

16 August, for the supplying of cast iron water pipe, pig lead,

gate valves, for waterworks. W. W. Northcott, Purchasing

Agent.

CONTRACTS AWARDED.

Ontario.

ARNPRIOR.—Following is the list of tenderers for the

bridge across the Madawaska River at Stewartville :
—

Name. Superstructure. Substructure.

Hamilton Bridge Company $4,200

Jenks-Dresser Co., Sarnia .... 5,075 $7,000^

Dickson Bros., Cambellford .. 4,925 5)072

J. R. McQuigge, .-^rnprior 4,975 4,995

George A. Begy, St. Catharines 5,945

Western Bridge Co., Chatham. . 3,250 6,750

Edward B. Merrill, Toronto 5,270

McMannus & Co., Hamilton .. 5,930 6,250

Stratford Bridge Co., Stratford 5,469

Contract for superstructure awarded to Hamilton Bridge Co.
;

contract for substructure awarded to Jenks-Dresser Co.,

Sarnia. Mr. A. L. McAllister, B..'\.Sc., of Toronto, was the

consulting engineer.

BLENHEIM.—R. Leitch, of Blenheim, has received the

contract for the concrete sidewalks to be laid by the town at

loK cents a square foot.

SMYTHE.—Mr. A. L. McLennan, of Toronto, has re-

ceived a contract for the construction of a waggon road from

Smythe to Gow Ganda. The length of the road is about 27

miles and the contract includes chopping, clearing, stumping
and grubbing.

TORONTO.—The controllers recently awarded to the

Canada Foundry Company the contract for supplying 12 and
15-inch penstocks for $29.84 and $35.02, and to the John
Inglis Company the contract for the 18 and 24-inch penstocks

at $43.75 and $57.65. The penstocks are for the high level

interceptor sewer.

TORONTO.—The contract for the concrete foundation

and i>iers of the new wing of the Parliament buildings has
been awarded by the Provincial Public Works Department to

.^. Gardiner & Company, Toronto. The contract price is

$16,000.

NLXC-XR-A F.ALLS.—The following figures represent

tenders submitted for the sewers on Main Street :—
S. Critelli & Son. P. Lorenzo.

Lumpsum $2,37900 $2,56000
Rock, per yard 3 So 3 So

Manholes 60 00 60 00
Catch basins 30 00 35 00

Manitoba.

WINNIPEG.—Mr. Mocn, a Norwood contractor, will con-

struct for the town of St. Boniface granolithic walks to cost

$5,300.

Saakatohewan.

SASKATOON—The tender of W. T. and J. Arrand for

concrete sidewalks at igH cents, 25 cents, 68 cents and 24M
cents, was accepted.

PRINCE ALBERT.—?ewer and waterworks extension

trenders were as follows:—
Extensions. Catch Basins.

Bolton & Company * $9,500 $45-75 each

McVean & Craig 9,837 *42.70 each

Accepted.

The figures for extension were $1,450 below the engineer's"'

estimate.

British Columbia.

V.\NCOUVER.—Tenders for supplying- the city with an

automatic ambulance which will be operated directly under

council control were as follows :—Frank Darling, for Wilson

S: Stockhall, Old Country apparatus, $5,200; W. E. Sea-

graves, Walkerville, Ont., $5,600; W. J. Massey Company,

$4,400; Storey & Campbell, Studebaker machine, $4,992, for

30 "horse-power, and $5,708 for 40 horse-power; White Com-

pany, of San Francisco, steam propelled machine, $6,500.

The contract was not awarded.

VANCOUVER.—Subject to the approval of the ratepay-

ers, a contract amounting to $105,250 has been given to the

Hassam Paving Company of this city. It includes : Paving

Columbia Street, $53,000; cement sidewalks, $31,500; sewer

system, $20,750.

RAILWAYS—STEAM AND ELECTRIC.

Quebec.

NOMINING.—This extension of the C.P.R., which runs

from Nomining to Rapid I'Original, a distance of nearly 36

miles, is rapidly nearing completion, the Toronto Construction

Company, who are grading, hope to have the line taken off

their hands this month, preparatory to commencing opera-

tions in New Brunswick. The station at mile 12 (near vil-

lage of Chemin Covin), a handsome structure of Nc. 5 pat-

tern is completed, as also the single and double section

houses. The latter would be a credit to a city. Work is

being rushed at the 40,000 gallon tank at mile 19, and the

station at mile 26 (near village of Val Barrette). This is

also a standard station of No. 4 design. The tank, two stall

engine houses, coal platform and station at Rapid I'Original

while not yet commenced will be shortly, and completed be-

contractor for this work,

fore the 30th .'\ugust. C. E. Deakin, of Montreal, is the

SHERBROOKE.—From Sherbrooke to Quebec has been

completed a survey of the Quebec Eastern Railway, which

measures 117 miles.

New Brunswick.

ST. JOHN.—Eleven new tracks, having an average

length of 1,200 feet, arc being laid in the C.P.R. yards at

this point.

Ontario.

CH.'VTH.'KM.— .iV deputation of English capitalists visited

Chatham last week, and in company with John Piggott and

other directors is making an inspection of the Windsor,

Essex and Lake Shore Railroad. If they can be induced to

put up the capital they talk of doing the road will immedi-

ately be extended to Chatham, and later it is the intention

to build it on to London.

C0C11R.'\NE.

—

A union station of red pressed brick, with

stone trimmings will be erected here this fall for the use of

the T. & N. O. and the N. T. Railways.

GUELPH.—The Dominion Railway Commission has

issued an order compelling the Grand Trunk to erect a new

passenger station in Guclph before September, 1910. The

company is also compelled to put in a subway at Gordon

Street and a foot subway at Huskisson Street. There will

be a subway at Neeve Street, the cost of which may be borne

by the city or the company, whichever can prove the right of

first survey over the property.

OTTAWA.—The Railway Commission recently issued an

order to all railway companies requiring them to fyle with the

Board by September ist a detailed statement as to all level

crossings on their lines of railway where accidents have oc-

curred since January ist, 1900.
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OTTAWA.—The G. T. R. intends commencing' work on

new freight sheds of brick, 340 feet in leng^th by 60 in width.

ST. MARV'S.^An extension of the C.Jf.K. from'Codc's

Junction to IngrersoU will be commenced shortly.

TORONTO.—the Ontario Railway Board has approved

for subsidy purposes of 66.16 miles of the Lake Superior

Branch of the G.T.P.;.22 miles west of Fort William. The
bonus is $2^000 and 3,375 acres per mile.

Manitoba.

WI.NXIPEG,—pThe tekgraphone system, which the

Q.P.R. started installing on the Western lines last winter, has

proved so successful between Fort William and Winnipeg,

that the company has been continuing its installation with a

view to equipping the entire line from coast to coast with the

>VStem. The system from Winnipeg to Brandon, and from

Swift Current to Medicine Hat has been completed, and work

will be continued on the other linos.

WINNIPEG.—The Pas Mission branch of the C.N.R., the

first link in the road to Hudson's Bay, will be taken over by

the operating department shortly. The final estimates on the

construction will be ready to be turned over to the Govern-

ment within the next couple of weeks, and will include figures

for the cost of the work, quantities and grades of materials

to be handled, together with maps and plans showing the

final location and profiles of the two routes. At present there

are two parties of engineers in the field. These parties re-

cently made progress reports to headquarters, and it is ex-

pected that they will be ready to come out about the end of

.August.

WINNIPEG.—G. T. P. steel was within eight miles of

Edmonton on Tuesday, and the last spike will likely be driven

in a day or two. This will give four lines between Winnipeg

and the capital of .Alberta.

Saskatchewan.

INDI.AN HE.\D.—.\ gang of men has commenced pre-

liminary work in connection with the construction of the new
C.P.R. depot at this point.

PRINCE .ALBERT.—Surveys have started on a branch of

the G.T.P. from Watrous to Prince Albert.

REGINA.—The Canadian Northern has decided to con-

struct a new main line to Edmonton, using their Winnipeg-

Brandon-Regina route as the first section. From Regina the

Prince .Albert branch will be utilized to a point near Craik

;

from there a new line will be built crossing the South Saskat-

chewan at the Elbow and running northwesterly to Edmonton,

and on to the Pacific.

REGIN.A.—James J. Hill has men surveying the Crow's

Nest coal field district, north from Flathead County, Mon-

tana, and on July 6th there was filed with the Secretary of

State a resolution by the directors of the Great Northern,

announcing that company's intention to build northward into

Saskatchewan.

Alberta.

EDMONTON.—The G.T.P. track laying gang is work-

ing night and day iS miles this side of Tofield. Steel reached

Edmonton last week. The G.T.P. will use C.N.R. lines from

the packing plant in the northern part of the city for a couple

of weeks until the line is completed to the centre of the city.

They are now removing buildings and ballasting the right

of way in the city.

British Columbia.

V.ANCOUVER —The B.C. Electric Railway Company
will shortly extend its line to Huntingdon.

V.ANCOU\'ER.—Boyd & Craig, of this city, have secured

the contract for grading the Howe Sound, Pemberton Valley

& Northern Railway proposed line from the head of tidewater

on Squamish to Chee Kee Creek, 7'i miles. The work is to

be finished by December 15th, and the ballasting will be com-
pleted by the middle of Januarj'. Surveys for the line between

Anderson Lake and Lillooet, a distance of 50 miles, are now
being undertaken.

VICTORI.A.—Dixon & Moore, who have done much con-

struction work on the .Alberni Extension of the E. & N. Rail-

way, have just been given a contract for another seven miles.

United States.

CHICAGO, ILL.—Steel street cars, the first to be used

on surfaci; lines ill any. city, in Atnerica, will be placed in i«r-

vice within a few days here, by the Chicago Railway Co.

CEMENT—CONCRETE.

Ontario.

BLENHEIM.—A contract for cement sidewalks has been

given to P. Leitch of this town at lo'A cents a square foot.

BR.ANTFORD.—.A concrete culvert will shortly be built

across Colborne Street by this city.

BROCKVILLE.—If the by-law passes, six concrete

bridges, to cost (estimated) $15,715 will be built by this

municipality. Mr. Frank Barber, York County Engineer,

prepared the jilans.

H.AMILTON.—For the construction of cement sidewalks,

debenture by-laws of Barton Township, amounting to $42,-

261.44, have been validated by the Ontario Railway and Muni-

cipal Board.

LONDON —The Bell Telephone Company will place its

j

wires underground, and 360 barrels of cement will be re-

[

quired.

MIDL.AND.—Twenty thousand lineal feet of concrete

walks will shortly be constructed here. Thomas I. Trueman,
the town clerk, now asks for tenders.

OMEMEE.—Lake Bros., of Lindsay, have been awarded

a contract for the building of three thousand four hundred

feet of granolithic walk here.

OTT.AW.A.—The International Portland Cement Co. has

declared a half-yearly dividend of five per cent. Up to June

30th the shipments of the company show the substantial in-

crease of 22,285 barrels over the corresponding period of last

year.

PETERBOROUGH.—Concrete will be used here in the

construction of a drill hall, for which the Department of

Public Works invites tenders until July 21st.

ST. THOM.AS.—Cement will be used in the construction

of a new reservoir at the waterworks here. James A. Bell is

City Engineer.

ST. C.ATH.ARINES.—By-laws for the construction of

cement sidewalks have been passed by this municipality.

TORONTO.—.A reinforced concrete arch, which will re-

quire about fifteen hundred cubic yards of cement is to be

erected by the city of Toronto over Beatrice Street. Mayor

Oliver invites tenders for the work.

Manitoba.

BIRTLE.—Tenders are invited for cement piers for a

bridge until July 23rd by T. \V. Thompson, secretary of

this municipality.

BRANDON.—Granolithic walks to cost $3,000 will be

constructed by this city.

VIRDEN.—Two bridges, with concrete abutments, will

be erected by the municipality of Pipestone as soon as tenders

have been awarded. .A. P. Power is secretary of the muni-

cipality.

WINNIPEG.—Contractor Moen, of Norwood, has a con-

tract amounting to $5,300 for the construction of granolithic

walks for the town of St. Boniface.

Saskatchewan.

REGINA.—Several highway bridges will be erected by

the Saskatchewan Department of Public Works. F. J. Rob-

inson, the Deputy Commissioner, invites tenders for the

abutments, which are to be of reinforced concrete.

SASK.ATOON.—This city has given to W. T. and J.

.Arrand a contract for concrete sidew^alks.

SASK.ATOON.—The Saskatoon Concrete Company will

commence this week on a contract for the construction of

walks.

British Columbia.

\'.ANCOUVER.—Notice is given of the city's intention

to make local improvements at a cost of many thousand of
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dollars. Concrete sidewalks are responsible for the largest

items.

VANCOUVER.—The llassam Paving Company, of Van-

couver, has received a contract for concrete sidewalks which

will cost $31,500.

MCTORIA.— .A. fireproof office building, in which will be

beams of reinforced concrete, will be erected here by the

Royal Bank as soon as the contract is let.

LIGHT, HEAT, AND POWER

Ontario.

XI.AG.ARA FALLS.—Another rise of two cents per thou-

sand feet in the price of gas was made by the Provincial

Natural Gas Company, making the price 30 cents.

PETERBOROUGH.—The special committee appointed to

negotiate with the Central Power Company with a view to

acquiring Burleigh Falls power has decided that $50,000 is

a fair sum, and that figure has been offered. The company

asks $125,000.

\V.A.LKERVILLE.—One thousand steel towers for the

transmission line of the Ontario Hydro-Electric Commission

have been completed at the plant of the Canadian Bridge

Company. Shipments have begun and will continue at the

rate of 300 a month until the full order of 3,000 has been

filled.

British Columbia.

VICTORLA^.—In connection with the proposed arrange-

ment between the city and the B. C. Electric Company, con-

struction work will be commenced at Jordan River on a plant

to develop 10,000 horse-power, at an estimated cost of

$1,500,000.

FINANCING PUBLIC WORKS.

The municipalities mentioned below have sold deben-

tures :
—

Almonte, Ont,, .$15,000 street improvements,

Brampton, Ont., $15,404 sidewalks and $50,488 sewers.

Prince Albert, Sask., $83,300.

Truro, N.S., $113,025 sewerage and w-aterworks system.

Quebec.

HULL.—The $112,000 which Hull wants for various civic

improvements will be divided into five by-laws, including

$52,003 for waterworks.

VERDU.V.—The council are considering the advisability

of securing a loan of $150,000; for electric light plant, $110,-

000; water mains, $10,000; bridges, $5,000.

Ontario.

AYLMER.—The by-law for the raising of $4,000 to build

a bridge was carried.

COLLINGWOOD—Debentures for sewers $57,604 and

others, amounting to $14,300 are offered by this town. The

clerk is J. H. Duncan.

HAMILTON.—The Ontario Railway and Municipal Board

has validated a series of debenture by-laws of Barton town-

ship, totalling $42,261.44 for the construction of cement side-

walks.

HAUKESBURV.—D. Doyle, town clerk, invites tenders

for sidewalk debentures amounting to $0,400.

LONDON.—The Township of Westminster has for sale

debentures amounting to .$5,000.

STR.ATFORD.-A by-law of $15,000 for an extension to

the hospital carried.

VERDUN.—The proprietors of Verdun have offered no

objection to the proposed loan of $150,000 for street and

other improvements.

WINDSOR.—Tenders are invited by Stephen Lusted,

clerk of this municipality, for $20,000 waterworks debentures

and $ig,ooo school debentures, until the 21st July.

Manitoba.

DELORAINE.—Tenders are desired until August ist by

D. L. Livingstone, secretary-treasurer, for $5,500 local im-

provement debentures.

KILLARNEY.—This municipality has for sale $10,000

debentures, presumably to cover the cost of local improve-

ments. Geo. B. Monteith is secretary-treasurer.

Saskatchewan.

WHITEWOOD.—Tenders will be received up to July 31st

for $4,000 debentures for erecting a skating and curling rink.

Alberta.

RED DEER.—This municipality offers for sale $4,500

debentures. A. T. Stephenson, secretary-treasurer.

British Columbia.

K.AMLOOPS.—On August ist ratepayers here will vote

on a by-law to raise $20,000 for waterworks extensions.

VANCOUVER.—The corporation of Burnaby offers for

sale $150,000 road improvement debentures. C. T. Saunders,

C.M.C., Drawer 10, New Westminster.

VICTORLA..—.A. by-law will shortly be submitted to the

ratepayers of Victoria to provide $1,350,000 in connection

with the city's offer to purchase the plant of the Esquimalt

Waterworks Company.

TELEPHONY.

Ontario.

LONDON.—The Bell Telephone will place its wires in

this city underground at an estimated cost of $50,000.

Saskatchewan.

REGINA.—Announcement is made in the Saskatchewan

Gazette of the incorporation of the following telephone com-

panies ;.—Fairview Rural Telephone Company, Regina; Cen-

tral Rural Telephone Company, Regina : Ellisboro' Rural

Telephone Company, Ellisboro' ; Rose Plain Rural Telephone

Company, Regina.

REGINA.—Tenders have just closed with G. P. Porter,

Deputy Commissioner of Telephones, for the construction of

a line between Saskatoon and Prince .Albert.

SEWERAGE AND WATERWORKS.

Ontario.

GUELPH.—Last Saturday afternoon, for the first time,

water from .Arkell Springs, four miles distant, was used by

the citizens of Guelph.

LONDON.—I'ntil July 15th tenders were received for the

construction of a number of sewers.

ST. THOMAS.—Dr. Amyot, of Toronto, Provincial bac-

teriologist, is investigating the waterworks system here. The

growth of algae has blocked the filters and prevents proper

filtration.

ST. THOM.AS.—The Water Commissioners have decided

to construct a new reservoir at the waterworks the same size

as the present one. Plans will be prepared and the work

begun as quickly as possible.

TORONTO.—Engineers will be appointed by the On-

tario Government to look into the claims of the Cameron

Septic Tank Company, of Chicago, relative to the infringe-

ment of their patent.

WELLAND.—The council have passed a by-law for the

Myrtle .Avenue sewer, which will require 350 feet of 15-inch

pipe and 510 feet of 12-inch pipe, to be laid from 7 to 15 feet

deep. Estimated cost, $1,420.

Saskatchewan.

FR.ANCIS.—This municipality desires tenders until July

26th for the construction of waterworks. C. P. Gough is

secretary-treasurer.

Alberta.

K.AYMOND.—The Town Council of Raymond will im-

mediately engage an engineer to look after the installation

of a waterworks system.
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British Columbia.

FERME.—Brolcy & Martin have been given a contract

by this city to lay a 12-inch pipe line from Farley Creek at a

cost of $30,000.

NEW WESTMINSTER.—At a recent meeting: of the

council an important report on the proposed new intake for

the city water supply from Lake Coquitlam was submitted

by City Engineer Blackman and Consulting Engineers Her-

mon & Burwell, of Vancouver, which outlined a scheme for

installing a substantial and permanent intake in the lake, the

work to be carried out by the Vancouver Power Company,

while that company is orecting- the large new dam proposed

at the outlet of the lake. The report of the engineers was

adopted and the power company will be asked to furnish de-

tailed drawings of the proposed intake, which will provide

for a capacity of over 1,000 inches of water, while the city at

the present time is using less than 100 inches. The plans

also provide for an emergency intake which will be at a

much lower level than the lake intake, so that in case of the

water being particularly low in the lake on account of special

reasons the second intake may be used.

VANCOl'VER.—The council of South Vancouver are dis-

cussing the question of a new water by-law.

MISCELLANEOUS.

Ontario.

BROCKVILLE.—Mr. Frank Barber, consulting bridge

engineer, of Toronto, recently prepared plans and specifica-

tions for the reconstruction of six bridges, whose estimated

cost is $15,715. The material used in construction will be

concrete. A by-law covering the work will shortly be voted

on by the ratepayers.

GUELPH.—The Board of Works have decided to pave a

number of streets. Westrumite, vitrified brick and asphalt

will be used.

HASTINGS.—The first work on this section of the Trent

Valley Canal has begun and the river front for s'ome dis-

tance up will be completely changed by a concrete and steel

pier.

TORONTO.—^City Engineer Rust has recommended for

construction pavements which will cost $141,855.

Manitoba.

BR.ANDON.—City Engineer Speakman recently sub-

mitted to the council an estimate of the cost of street improve-

ments totalling $30,000.

WINNIPEG.—Notice has been given of the city's inten-

tion to make certain local improvements, including pave-

ments, walks and sewers.

WINNIPEG.—Plans are in course of preparation for new
superstructure for the Louise bridge and for the Main Street

bridge. The estimated cost of an overhead bridge exceeds

two hundred thousand.

WINNIPEG.—Two big contracts have been started by

Haney, Quinlan and Robertson, contractors for the National

Transcontinental Railway. Work on the fundations of the

new Lombard Street bridge is under way and a gang of :25

men has started on the work of driving the thirty-five-foot

steel concrete piles. Preparations are being made also for

laying the foundations of the locomotive shops on the

Transcontinental site at Springfield.

Saskatchewan.

REGIN.-\.—The number of permits issued for building in

Regina during June amount to 34, and are valued at $121,-

650. Total to date, 153 permits issued, value $362,645. Per-

mits issued during June, 1908, 30; value, $75,310. Total to

30th June, 1908, 142 permits, value, $156,183.

British Columbia.

V.-^lNCOUVER.—The corporation of Oak Bay received

tenders until July 15th for the construction of numerous side-

walks and sewers.

Foreign.

BOSTON, MASS.—The .A.berthaw Construction Company
report the completion of the eight-storey Baxter Building at

Portland, Maine, and the Goodell-Pratt Company's foundry

at Greenheld, Mass. Work is well under way on the rein-

forced concrete factory building for the Carter Ink Company,
at East Cambridge, Mass. The .Abcrthaw Company aro also

building some reinforced concrete floors for the Mitlineaguo

Paper Company, Mittincague, Mass.

CURRENT NEWS.

New Brunswick.

Sr. JOll.N.—The transfer of the Rhodes, Curry business

at .^mherst is announced. The owners now are C. Meredith

& Company, Limited, and the Royal Securities Corporation,

Montreal, and J. M. Robinson & Sons, and W. B. Tennant
of this city, and J. R. Douglas, of Amherst.

Ontario.

OTT.AW.A.—Work is progressing satisfactorily on the

Trent Canal, which will be finished in about four years. Data
and information are being collected with reference to the pro-

jected deepening of the Welland Canal or the construction of

a new canal adjacent to it.

OTT.AWA.—The Government is not expecting to receive

much before September ist, the report of the Quebec Bridge

Commission and the outside engineers called in consultation

with it. It is stated that building operations will not be be-

gun before spring, though the contract will be let late this

fall.

TORONTO.—It is reported that two of the contractors

who tendered and were awarded contracts for the construction

of portions of the waggon roadway from Elk Lake to Gow
Ganda, have abandoned their contracts and will lose the

checks depwDsited with the Government for the completion of

their work. No official statement has yet been made con-

cerning the matter, but it is believed that the chief difficulties

were lack of transportation facilities and inability to secure

and hold labor. The route is believed to be an exceptionally

good one for the country, but the contractors, necessarily en-

countered many obstacles by reason of its primitive char-

acter. It is understood the Government will call for new

tenders at once.

TORONTO.—Manager J. O. Orr, of the Canadian

National Exhibition has received a letter from the chairman

of the universities engineering trip from London, to the

effect that the party will be in Toronto during the Exhibition.

They will be entertained at the Fair. The civil engineers,

ten in number, representing the English universities, will

visit several large manufacturing establishments.

Saskatchewan.

S.\SK.ATOON.—Messrs. Brown & Vallance, of Montreal,

have been asked to prepare plans for the University of Saskat-

chewan buildings, which will accommodate 5,000 students.

British Columbia.

V.ANCOUVER—Preliminary plans for a high level

bridge over False Creek at Cambie Street, estimated by En-

gineer J. L. Harrington to cost about $750,000, have been ap-

proved by the Bridge Committee of the City Council. A by-

law will shortlv be submitted to the ratepayers.

PERSONAL.

MR. LOUIS COSTE, of the Department of Public Works,

visited St. John, N.B., recently for the purpose, it is under-

stood, of furthering the scheme for a drydock.

JAMES SME.A.TON has been engaged as inspector of

concrete work at the Point du Bois (Winnipeg) power plant,

by Smith, Kerry & Chace, the engineers in charge.

MR. F. P. GLOVER, assistant manager of the B. C.

Electric Railway. Mr. T. Blundell-Brown, a London director,

and Mr. Mitchell-Innes, who is connected with the board-of

management, recently made a thorough inspection of the

road.
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MR. ALBERT H. E. WILKES, formerly assistant storage

battery engineer with The Chloride Electrical Storage Co.,

Limited, of Manchester and London, England, has joined the

staff of the Canadian General Electric Co., Limited, Toronto.

Hf will take charge of their storage battery department.

MR. H.A.RRV G. NICHOLLS, for many years assistant

general manager of the Canadian General Electric Co., has

(Continued on Page 42.)

MARKET CONDITIONS.

Toronto, July 15th, 1909.

Business in metals is quiet. There is no very disturbing news from
abroad, and prices both there and here are steady. Hardware merchants
are talking already about the mid-summer holiday dullness, which ap-

pears to have come prematurely on. We can hear of no alteration in

prices. Hot weather goods and sporting goods are the only ones that can
be said to be moving actively.

Bricks, lumber, lime, and other building materials a.T^ moving freely in

Toronto, where the erection of dwellings goes on as if there were soon
to be no old ones left tenanted. Cement is, however, an exception to

'

the general activity, for there is but a limited movement and priccls have
reached a very low point.

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted:

—

Antimony.—Ot-mand inactive, market unchanged at $9 per mo lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per

doxen, $7 to $9.

Bar Iron.—$1.05 to $3, base, per 100 lbs., from stock to wholesale dealer.

Market well supplied.

Seller Plaies.— Ji-inch and heavier, $3.30. Boiler heads 35c. per 100

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, iK-ioch,
IOC ; I

S -inch, gc. per foot ; 3-inch, $8.50 ; 2^4 -inch, $10 ; a!^-inch, $10.60;
3-inch, $i3.in; 3H-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll; tarred, 40c. per roll. The spring
rush is over and business steady.

Bricks.—Business is very active, price at some yards $9 to $9.50, at
others, $9.50 to $10, for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works per
1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R.. 70c. per ton of 2,000 lbs., i^nch, 3-inch, or larger,

price all the same. Broken granite is selling at $3 per ton for good
Oshawa.

Cement.—Cement is being offered at the low price of $1.55 per barrel

in car lots, including cotton bags, which is an indication of the state of

the wholesale market, a price heretofore unheard of. The over-supply con-
tinues. Smaller dealers report a fair movement in small lots at $1.40 to

51.50 per barrel in load lots delivered in town, bags extra. In packages,
S1.40 to $1.50, including paper bags.

Ccal.—Retail price for Pennsylvania hard. S6.50, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.50. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In xhe United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $3.65 to 53-85; lump coal from other districts, $3.40
to 53.70; mine run icc. less; slack, $2.50 to $2.70; cannel coal plentiful at

57.50 per ton; coke, Solvey foundry, which is largely used here, quotes at
from $5.25 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 73-hour coke,
$5-35 to $5.50.

Copper Ingot.—Unchanged and quiet at $13.85 to $14.05 per 100 lbs.

Demand abroad not commensurate with real values at present prices.

Detonator Caps.—75c. to 5i per 100: case lots, 75c. per 100; brokea
quantities, $:.

Dynamite, per pound, at to 2$c., as to quantity.
Roofing Felt.—Unseasonably quiet, price maintained at $1.80 per 100 lbs.

Fire Bricks.—English and Scotch, $30 to $35; American, $27.50 to $35
per I, oo. The demand is steady and stocks light.

Fuses.—Electric B!asting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, $5.50; 10 feet, $6. Single strength, 4 feet. $3.50; 6 feet, $4; 8 feet,

54-50: 'o feet, $5, per 100 count. Bennett's double tape fuse, $6 per i,oo«
feet.

Calvanlzed Sheets.—ApoKo Brand.—Sheets 6 or 8 feet long, 30 or 38
inches wide; lo-gauge. $3.05; 13-14-gauge, $3.15; 16, 18, ao, $3.35: aa-a4,

$3-5°; 36, $3.75; aS, $4.so; ap, $4.50: toH, $4.50 per loo lbs. Fleur dc Lis—
a9-cauge, $4.50; a6-gauge, $4-05; a3-a4-gauge, $3.50. Queen's Head—aS-

gauge, $4.50: 26-gauge, $4 35. per 100 lbs. Sheets continue in active request.

Iron Chain— ;,(-inch, $5.75 ; 5-16-inch, $5.15 ; K-inch, $415 : 7-i6-inch,

$3-95: W-inch. $3.75; 9-i6-iDch. $3.70; J^-inch. $3.55; Ji-inch, $3.45; W-inch,
$3.40; i-inch, $3.40, per loo lbs.

Iron Pipe.—Black, M-ioch, 5a.o3; W-inch, $a.3«; M-incfa. $3.63; M-iQch.
,

$3.16; i-inch, $4.54; i!i-inch, $6.19; iS-ioch, $7.43; a-inch, $9.90; aji-ioch. I

$15.81: 3-inch, $30.76; 3j4-inch, $36.13; 4-inch, $39.70; 4'^-tnch, $38; 5-iach,
$4V5o; 6-inch. $56. Galvaniied, 5i-inch, $3.86; H-inch, $3.08; ^-inch, $3.4!;
«-inch, $4.3«; I-inch, $6.19; iJi-inch, $8.44; iJi-inch, $10.13; a-inch, $13.50,
per loo feeL Some talk of an advance in price.

Lead.—Prices steady outside. This market is rather weaker, at $3.75
to $3.85 per 100 lbs.

Lime.—Retail price io city 3sc. per loo Ibi. f.o.b., car; In large lots at
kilns outside city aac, per too lbs. f.o.b. car. In active demand.

Lumber.-Considerable demand for both Southern and Canadian dimension
pine continues; hemlock dull. Prices are rather stiff all along the line. Dress-
irg pine quotes 5ia to $35 per M; common stock boards. $36 to $30; cull
Slocks, $ao; cull sidings, $17.50; Southern pine dimension timber from $30 to
$45> according to sire and grade; finished Southern pine according to thick-
ness and width, $30 to $40. Hemlock in car lots, $16.50 to $17; spruce floorinc
in car lots, $aa; shingles. British Colombia, $3.30; lath. No. 1, $4.35; No. a,

'

$3.75: for white pine, 48-tnch ; for 3a-inch, $1.60, and very few to be had.
Nails—Wire. $2.35 base; cut, $3.70; spikes, $3. per keg of 100 lbs.
Pitch and Tar.—Pitch, demand moderate, price to far unchanged at

70c. per 100 !bs. Coal tar quotes $3.50 per barrel

SHEETS!
Aluminum

Brass
Copper

Lead
Tinned

Zinc
At lowest prices for prompt deliveries.

A. C. LESLIE & Co., Limited

iNlONTREAL. 7

6-in.
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THE RAILWAY AND THE STATE.

Copy and cuts for changes of advertisements must
be In our hands by the Monday preceding date of

Issue. If proofs are to be submitted, changes should

be in our hands at least ten days before date of issue.

When advertisers fail to comply with these conditions,

the publishers cannot guarantee that the changes will

be made.

"ir tlio Stale cannot control tlic railway.s, the rail-

ways will control the State," was an Englishman's way
of expres.sing the relation of the railway and the State.

Railways are for public service, and it is right that

they should \)e operated in the public interests, but it is

yet to Ix: proven that public ownership of railways,

which in theory is good, is for the general good. Public
servants ha\c allowed public works and public fran-

chises to be run, not in the interest of the country at

large, but in the interest of those sections or communities
wiiich could bring the greatest pressure to lx:ar.

The history of the railway situation in various lands
is not without lessons.

In Australia all the railways are State-owned, built

by the different State Governments. In some instances

they were not a success under State control, but when
placed under a commission the)' Ix^came successful finan-

cial ventures, and public sentiment is so strong for

public-owned roads that it is not likely that there will

be any serious development of private lines.

Belgian railways were State-built because the nation

feared foreign capital would control the transportation

highways.

Switzerland nationalized her railways in a fit of

patriotism, French and German capital having controlled

the Swiss railways for years.

Italy, after the union of 1870, acquired the railways

and leased them to three companies to operate. But the

trouble over capital for new lines, extensions and better-

ments became so acute that they were compelled to

cancel the lease, and now Italy has Government-
operated lines.

Holland bought up the private railways, unified the

systems, and then leased them to two companies, whose
lines have access to all the principal towns and ports.

Each country appears to have developed a system

to suit its own particular fancy, but the history of rail-

way operation does not appear to point to any great ten-

dency towards absolute State ownership and State

control.
» ^ «

DANGEROUS STRUCTURES.

In many municipalities the city engineer and his

department are responsible for building permits, and for

this reason we feel that a discussion of the matter is

justified in these columns.

There are two classes of persons to be considered

—

the occupants of the building and those who, while not

occupants, are within the danger zone. Both must be

protected. In some cases those in the first class feel they

are being protected against themselves. This is neces-

sary.

It is not intended that this article should deal with

safe design of new buildings, but rather to call attention

to some of the danger points of completed and long-

standing buildings that should be examined.

Street signs are a frequent source of danger, and

their size and condition should be more carefully regu-

l.ited than is the case in many municipalities. If over-

hanging street signs were prohibited, no great hardship

would result. There are so many safer and saner

methods of advertising than hanging out signs of crude
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design that shut off the view and make the street line

unsightly.

In the same class may be placed the overhanging

balconies. Frequently, they are built of wood, and when

they become old are dangerous to those who occupy

them and to those who pass under. Their position

—

commanding a good view of the street line—results in

their being frequently loaded to the danger point.

Now that our banks, trust and land companies, and

even our large stores are using overhanging cornices

and coping stones as a means of exterior decoration they

should be carefully inspected. The action of rain and

frost tends to chip off sections, and even to move the

large blocks from their setting.

UNION OF CANADIAN MUNICIPALITIES.

The Union of Canadian Municipalities will hold their

annual meeting this year at Medicine Hat, Alta., on

July 26th, 27th and 28th.

The first day will be taken up with addresses of

welcome and replies, and reports from officers and com-

mittees.

The second and third days will be devoted to dis-

cussions on Public Utility Commissions, Western Muni-

cipal Development, the Juvenile Delinquents' Act,

Methods of Street Widening, and Water Filtration and

Sewage Disposal Works.

THE PRESERVATION OF IRON AND STEEL.

.Associations have been organized, having for their

object the preservation of our forests and water powers,

and in our zeal for the "preservation of natural re-

sources" we have neglected certain other material just

as valuable, just as much used, and subject to as great

a monetary loss.

It is a wonder more attention has not been given to

the preservation of iron and steel. The annual produc-

tion of pig-iron alone amounts to, in America, almost

250 million dollars, and the finished steel to many times

this.

Such a vast outlay as is annually made for iron and

steel should encourage study of methods of protection.

The corrosion of iron may be prevented by the manu-

facture of a metal w^hich has a high resistance to cor-

rosion ; by applying protective coatings, which may be

other metals, paints and oil, or bituminous materials,

or by specially preparing and treating the surface.

The question is worthy of more study than it has

been given.

His is a great honor, but the responsibility is also

great. To lake up an uncompleted task, to assume
responsibility for work under way, and to avoid be-

coming the theme of parliamentary discussion will

require great tact and tireless effort.

MR. LUMSDEN RETIRES.

Six years of w^ork and worry, of exacting, hard

work, and at times of thankless service, have led to the

retirement of Mr. H. D. Lumsdcn. Chief Engineer of the

eastern division of the National Transcontinental Rail-

way.
Mr. Lumsden was a railway engineer of long and

varied experience, having been one of the staff of en-

gineers, who, under Sir Sanford Fleming, located the

C.P.R. through the Yellow Head Pass some thirty years

ago. Since then he has had to do with most of the im-

portant railway surveys of this country.

Mr. Gordon Grant, Mr. Lumsden's .succes.sor, is a

member of the Canadian Society of Civil Engineers, and

has had a long experience on railway work.

For the past few yea.-s he has been Inspecting En-

gineer for the Transcontinental Commission, and no man

is in closer touch with the work on the grade, nor under-

stands the condition of the various .sections better than

Mr. Grant.

EDITORIAL NOTES.

1 he railways have submitted a new freight tariff

on coal to non-competitive points in Western Canada.
This new schedule was prepared in response to the de-

mands of the Associated Boards of Trade, but it is un-

satisfactory, and opposition w'ill be offered when the

tariff is up for sanction laefore the Railway Board.
* * * *

The Canadian Civil Service Commissioners are now
in charge of examinations and the appointments to cer-

tain Government positions. It remains to be seen whether

difficult examinations and small pay will build up a more
efficient civil service than the old method.

* * « «

A thoughtful critic, of long commercial experience

ill New York city, says: "The stock market has lately

lost much of its reputation as a barometer. Formerly,

it was the expression of thousands of the most bright

and alert minds and their profoundest judgment as to

coming events ; lately it has been the expression of the

opinions and desires of a few financial cliques and the

brute financial force that they are able to exert, backed

bv a mob of followers more intent on their leaders'

operations and the next move to be made by them than

on the actual conditions, present or prospective."

Our supply of copies of the Canadian Engineer

ofr iVIarch 19th, 1909, Is exhausted. We will extend

one month the subscription of any reader forwarding

a copy to our Toronto office.

EXHIBITORS AT WINNIPEG EXHIBITION.

The Brydges Eng-ineering and Supply Company, had a

most interesting display of internal combustion engines at

the Winnipeg Industrial Exhibition last week. The plants

on exhibition were a 6% horse-power gasoline engine driving

a patent high-speed pump, and a 6;i B. horse-power suction

gas plant and engine, driving a Westinghouse dynamo. The

suction plant is the smallest ever exhibited in .A.merica, and is

creating general interest. It represents the latest develop-

ment in English gas engine practice, and demonstrates the

practical utility of this form of power even in the smallest

s-zes. The noticeable feature of this type of plant is the com-

plete absence of smoke, everything combustible in the coal

being turned into gas. Water troubles such as are found in

steam boilers, are entirely eliminated. Producer gas is made

by passing steam and air through a bed of incandescent fuel.

In the suction plant all this is done by the engine itself, and

the quantity of gas made 's automatically regulated accord-

ing to the varying load which is put on the engine. The out-

fit requires little attention, it being necessary to coal only

once in three or four hours, and this operation is very simple,

and only takes two or three minutes' time. As an evidence of

the economical working of gas plants, it may be stated that

the one on exhibition when running at full load, uses less than

6 lbs. of coal per hour. Under certain conditions the gas

plant and engine is undoubtedly the cheapest form of power

that can possibly be obtained. The excellent finish and mas-

sive design of the engines is a matter of general comment

amongst the spectators.

(Continued on Page 87.)
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GRAPHIC SOLUTION OF KUTTER'S FROMULA.

By L. I. Hewes and Joseph W. Roc*

A graphic solution of Kutter's formula for the flow of

water has been worked out by Dr. L. I, Hewcs in connection

with his course in graphic computations, given in the Shef-

field Scientific School. Yale University, which may be of inter-

est to those who deal with canals, flumes and streams.

Ivuttcr's formula. V^

. I.8II 0.00281
41.66+ + —_—

H S

the nature and condition of the bottom. Usually, K aiul S

have been determined ; n, assumed, and it is desired to calcu-

late V. In this case the diagram is read as follows : From the

given value of R on the middle scale project horizontally to the

curve of th<' n-value assumed ; thence project vertically to the

diagonal. A straight-edge through the point on the diagonal

so found and the point on the S-scale determined by the given

conditions will cut the V-scale at the required mean velocity.

The chart furnishes a means of determining any one of the

four factors, the other three being known. This would bo

especially useful where it is desired to find a coefficient, n,

corresponding to a given set of conditions, as the solution

of Kutter's formula for this factor is especially troublesome.

is probably the most accurate of those proposed determining

the flow of water. But it is extremely cumbersome, and if

many calculations are to be made their solution becomes

drudger>-. The purpose of this chart, Fig. i, is to furnish a

rapid solution, sufficiently accurate to be well within the

limits of the observed data.

The chart consists essentially of three parallel scales, one

for the mean velocity, V, one for the hydraulic radius, R, and

one for the slope ; a diagonal line, not graduated ; and set of

ctirves for the various values of n, the factor which involves

*Paper read before New Haven meeting Am. Inst. M. E.

The range of values covers all but the most extraordinary

conditions. The graduations on the V-scale range from o to

25, far beyond any velocity encountered in practice; the scale

of hydraulic radii ranges from o to 50 ft. ; the slopes range

from 1 in 16 to i in two miles; and the n-curves cover all the

values given in any of the books of reference.

The accuracy of the chart is about uniform for the various

conditions encountered. Where the n-curves are acute to the R-

scale, the scale itself is very coarse, thus compensating for any

error due to the obliquity of the curves. Opposite the upper

end of the R-scale, where its graduations are finer, the n-curves

have turned and are nearly parallel to it, so that an error
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in reading the R-scale has but little effect on the location of

the pivot-point on the diagonal. Each of the curves has been

checked by calculations, and the mean error of the total read-_

ings was only 0.53 per cent. The V-scale, on which the

results are usually sought, with reasonable care in reading,

will give results correct to within two or three units in the

third significant figure, an accuracy well within that of the

original data. The selection of n, for instance, is an element

which introduces an uncertainty largely in excess of this.

Other graphic solutions of this formula have been worked

out, but they nearly all involve a set of diagrams, one for

each value of n. So far as we know, there have been none

where the entire range of all factors has been included as

conveniently in one diagram.

(Continued from Page 84.)

The Brydges Engineering c& Supply Company, are agents

for \Vm. Jacks & Company, of Glasgow, the contractors for

the city at Winnipeg's high pressure station, and are pre-

pared to design and fit similar installations in Western Can-

ada.

The Stuart IVIachinery Company, had also a splend'd ex-

hibit of the lines of machinery which they handle, This com-

pany are Western agents for the McGregor Gourlay Co.,

of Gait; Georgian Bay Engineering Company, Midland,

Ont. ; Prescott Emery Wheel Company, Prescott, Ont. ; Can-

adian Buffalo Forge Company, Montreal ; the Maple Leaf

Saw Works, Gait, Ont. ; Frost Manufacturing Company,
Galesburg, 111. ; Dodge Manufacturing Company, Toronto,

Ont. ; Canton Hughes Pump Company, Canton, Ohio ; Beard-

more Belting Co., Toronto, Electrical Construction Company,
London ; Stratford Mill Building Company.

The Stuart Machinery Company, not long ago had a bad
fire, and their present accommodation is entirely too small,

and it is the intention of the firm to erect in the near future a

four-story building with all the modern conveniences for

handling a large stock of machinery.

RAIL FAILURES DUE TO BURNS AND CRYS=
TALLIZATION. CAUSED BY SLIPPING OF
ENGINE DRIVERS, BALTIMORE AND

OHIO RAILROAD.*

By A. W. Thompson, Chief Engineer IVIaiRtenance of Way.

One of the less frequent causes of rail failures, and one

concerning which there is very little published information,

is that weakness in a rail due to the burning and crystalliza-

tion of the metal by slipping of engine drivers. Undoubtedly
this is deserving of more attention than it has been given in

the past, as there are numerous instances on record of wrecks
and derailments caused by broken rails of this class. The
breaks are distinguished from other kinds and show very char-

acteristic structure of the fracture. They occur in localities

where there is unquestionably much slipping of the drivers,

such as at points where an engine starts a train in pulling

out from a station, and also in freight service at points where
there may be a regular stop and back-up movement, as at a

junction.

Such rails also might be found in yards where heavy cuts

of cars are handled by a single switching engine. A probable
cause for the scarcity of the latter class is the lighter weight
of the switching engines in comparison with the weight of

the usual road engine. The recent rapid advance in the loads

on driving wheels of switching engines, particularly in the

larger and better equipped yards, may result in more failed

rails from this cause, especially in that part of the yard in

which the push and pull method of operation may be used.
In the text of papers written upon other subjects allied

to the rail question, casual mention has been quite often made

of specific instances of rail which has failed from crystalliza-

tion of the metal, but these discussions and records have never

been isolated or carried to any definite conclusion concerning

this particular subject. There must be records of this kind

in the files of every railroad, and interest should be taken to-

ward making these available to the American Railway En-

gineering and Maintenance of Way Association, and compiling

them into comparative and intelligible form.

To furnish a beginning upon which to build, the following

instances, taken from the experience of the Baltimore & Ohio

Railroad, are compiled in concise form, these being selected

because test of the physical and chemical properties was made
of the broken rail in question. The first instance which has

come to the writer's notice occurred at Salisbury Junction;

a westbound passenger train, running at a speed of 40 miles

per hour, being derailed while passing around a 6° 30' curve.

This curve is to the right, with a grade descending at the

rate of 1.25 feet per 100, both in the direction of traffic. At

the time of the accident the temperature was 10 degrees above

zero.

The rail causing the accident was 33 ft. long, A. S. C. E.

section, 85 pounds per yard, rolled by the Cambria Steel Com-

pany in 1905, and laid during August of the same year; thus

showing a service of about two and one-half years.

•From Bulletin N'o. 1 1 1 of the .'American Railway, Engi-
neerino- nnrl Maintenance of Way Association.

Failed Rail (Carnegie) Rolled 7-96. From Wreck at

Shenandoah Junction,

The rail was in the low side of the curve, being jointed

with a four-hole splice, and it broke into twelve pieces. The

lengths of the pieces varied from 3 in to 24 ft., most of which

were over i % ft. long. The attached photographs show a

view of these pieces with the exception of the end pieces,

which remained in the splice. At two points the breaks were

square, as if sawed, but in the other cases the breaks were

slanting, each in different directions. This was the only rail

damaged in the accident. Gauge at point of accident was

found to be 4 ft. Zji in. ; elevation of curve, bH in. ; both line

and surface were good.

Microscopical tests of the rail later developed the fact that

slight cracks existed in the base of the rail before the acci-

dent occurred, but these cracks were entirely too small to

have been detected by even close examination with the eye be-

fore the rail became separated. The rail was inspected by

track walker only a short time before the derailment took

place.

The rail showed very little wear and the-only marks which

could be detected were those made by the slipping of the

drivers of the engine. The frequency with which these marks

occurred on this, one rail was due to the fact that westbound

freight engines ?top nearly always in about this spot to back
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(Continued from Page 84.)

up and set off cmptios 011 the Salisbury Branch, and in consid-

ering the failure of this rail this point should be carefully

borne in mind.

The pieces were not carried any distance, with the ex-

ception of tho longer ones, and this condition would naturally

lead to the conclusion that the breaks were caused by the

downward pressure of the engine passing over the rail ends.

A chemical analysis of the rail showed the following:

Chemical Specifications

Analysis. Called for.

Carbon A& -43 to .53

Sulphur 77

Phosphorus 108 Not to exceed .10

Manganese 1. 10 .So

This analysis shows the composition to be rather high in

phosphorus, with manganese closely approaching the upper

allowable limit. While either one in itself would not be

a serious matter, the combination would tend to make a some-

ivhat brittle rail, even thouifh the phosphorus is no higher

ihan is found in many good rails.

In making physical tests of this rail a w^eight of tup of

1,640 pounds was used, this being the only drop available in

tho Test Bureau. Supports were placed 3 ft. apart, and when

the test piece was placed in the machine with the head up

the tup was allowed to fall 10 ft., and when the test piece was

placed in the machine with the head down, the tup was allow-

ed to fall 8 ft. It was the intention to so select the height

of the drop that the number of blows would show a compari-

son of the different rails; that is, it was so arranged that the

drop would not break a rail which had been in service and was

not defective, while it might break a rail which was burnt.

under these conditions the following results were secured.

These conditions do not conform to those usually specified,

but other rails were tested under same conditions in direct

comparison :

Rail Causing Derailment at Salisbury Junction.

—Deflection in Inches

—

Head Up Head Down
in Supports in Supports

lo-ft. Drop. 8-ft. Drop.

ist Blow 65 broke

2nd Blow- 1 . 20

3rd Blow 1.80

4th Blow 2.25

5th Blow 2.75

6th Blow broke

The rail placed with head up broke with fine crystalline

fracture, near supports. Rail with head down broke near cen-

ter, on first blow, with a fine crystalline fracture.

Rail of Maryland Steel Company Tested for Comparison

With ."Vbove.

—Deflection in Inches

—

Head Up
in Supports

lo-ft. Drop.

.61

Head Down
in Supports

8-ft. Drop.

.62

T .06

1.44

broke

ist Blow

2nd Blow 1.30

3rd Blow 1 . 80

4th Blow 2.22

5th Blow 2.75

6th Blow- 3.25

7th Blow broke

This rail was perfect so far as known, but had seen ser-

vice in track. With head up the test piece broke near sup-

port w-ith a fine crystalline fracture. With head down it broke

near the center with similar surface appearance.

A further comparative test of rail of the Cambria Steel

Company's manufacture show-ed the following

:

Head Down
in Supports

8-ft. Drop
i?t Blow 73

2nd Blow 1.28

3rd Blow 1 . 74
4th Blow 2.22

Sth Blow 2 . 58

6th Blow broke

This rail also broke near center with fine crystalline frac-

ture. .\ common and noticeable feature of all these breaks
is that with head up they break near supports, while with

head down they break near the center, but the burnt rail broke
under a much less number of blows whichever way it was
placed, and with a very much less final deflection.

The second instance in which any extended test was made
of the chemical and physical properties of the failed rail oc-

curred at Shenandoah Junction, as a westbound passenger
train was pulling out from the station. This rail broke into

five pieces and had been, evidently, badly burnt by slipping

of the drivers as the engine started the train up a quite heavy

grade from the station. The brittleness of this rail was
further indicated by its breaking at one point while it was be-

ing cut at another by the section foreman.

This rail was rolled by the Carnegie Steel Company in

iSq6, of .•\. S. C. R. section, 85 pounds per yard. There was
no surface indication of defect in the rail, and roadbed con-

ditions were good and not contributary causes to this failure.

Track was fully ballasted with stone and had good drainage,

and the ties were in good condition and properly spaced. No
undue strains were brought to bear on the rail by longer sup-

ports between ties or by any unusually flexible ballast.

Views Showing Pieces of Rail which Broke at Salisbury

Junction.

The curve at this point was 4° 30' and had an elevation

of 3^4 in., with gauge U-in. wide at the point of failure,

caused by wear of rail over the standard gauge of 4 ft. &'.2 in.

on this degree of curvature. The grade was 0.75 per cent,

ascending, westbound. The chemical analysis of this rail

showed the following

:

Rail Causing Derailment at Shenandoah Junction.

Chemical Specifications

-Analysis. Called for.

Carbon 48 .43 to .53

Sulphur .027

Phosphorus oo5 Not to exceed . 10

Manganese 76 .80

The chemical composition of this rail is apparently good,

but microscopical examination showed small cracks in the

head, which may have been produced by slipping of the

drivers, since these surfaces of the metal at the crack showed

the characteristic blue color due to heating.
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The drop test of this rail, made under the same conditions

as those above, showed the following

:

-Deflection in Inches-

Head Up
in Supports

lo-ft. Drop.

.25

. I. go

2.50

1st Blow

2nd Blow

3rd Blow

4th Blow 3-35

Sth Blow 4-10

6th Blow broke

Head Down
in Supports

S-ft. Drop.

broke

Again in this test do we find the break near the supports

when the head was placed up, and at the center when the

head was placed down, each with a fine crystalline fracture.

In making the above test with the head up, a piece one

foot long was snapped off of the end of the test piece where

it projected over the supports, the fracture of which showed

about 60 per cent, of an old defect in the head and 40 per cent,

in the web. The attached photograph of this section shows

plainly the burnt and crystallized condition of the metal and

the different color of the injured portion. It also discloses a

small pipe near the base of the rail.

Aher the piece with head down had been tested, a further

test was made of a piece of this same rail 10 in. in length,

which was broken off with a sledge-hammer, and clearly show-

ed a burnt spot in the head M-in. long by 5/16-in. deep.

A summary of these tests in tabular form follows

:
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RAIL'WAY EARNINGS AND STOCK QUOTATIONS

NAME or COMPANY

^Didian Pacific Railway
Caoadiao Northern Railway ... J 2.986.9

Mileage
Operated

8.920.6

Graod TruDlc Railway.
r. >'i N. o
Moolrcal Street Railway
roruDto Street Railway..
kVinDipeK Electric

3,536
a84
138.3

114
70

Capital In

Thousandi



THE

Sanitarp Ret^iew
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

LINDSAYS WATER SUPPLY AND OZONE
PURIFICATION.

The town council of Lindsay, Ont., ha^e taken over
the ozone plant recently installed by a company, and have
accepted the plant as efficient and generally in accordance
with the specified undertakings.

The plant has not yet received the approval of the

Ontario Provincial Board of Health ; in fact, has not yet

been examined by that authority. The minutes of the

Board of the last meeting instruct the chairman, Dr.

Sheard, along with Dr. Hodgetts, to visit the plant, and
report what measures should be taken as to amount of

time required, etc., in order to make a proper report and
analyses of the water, so that the Board may determine
upon the efficiency or otherwise of this plant, which is

new to Canada. This minute is not yet carried out.

Ozone treatment is not a new thing as applied to

water purification processes. It is new to Canada. If

ozone treatment can be made to work efficientlv and eco-

nomically in Canada, it must be welcomed, as its very

compactness makes it easily protected from frost as

against the difficulty of protecting large, slow, sand
filtration areas.

Town engineers, health officers and sanitarians

generally look to the Provincial Board of Health to give

some definite pronouncement on the Lindsay plant, such

a pronouncement to be based upon accurate data.

The Sanitary Review of April gth last contained an
article dealing with this subject, and it was there stated

that it was understood that the works were being in-

stalled subject to the approval of the Provincial Board,
represented by their bacteriologist, who, of course, is

the officer capable of forming an exact opinion, based
on the requisite data of analyses.

Why the town council have relieved the contractors

of this responsibility without this approval we are at an
entire loss to know.

.A. private report and analysis tests have been ob-

tained apart from the Board of Health. These we pub-
lish in this issue. The town council evidently are content,

and do not think it necessary to await the authoritative

decision of the Ontario Health Central .\uthority.

We have given some attention to the report and
analyses made, and, although interesting, we must con-
fess that we cannot enthuse over the results to the extent
either of the town council or the local papers. .\s far as

the town of Lindsay is concerned, we cannot yet accept
its ozone treatment as satisfactory.

Let us briefl}' examine this report and analyses tests

made by Dr. Archibald, of Toronto University.

The doctor, in the letter accompanying the report,

states that the plant is entirely satisfactory, and then
goes on to say that the electric current is not sufficient,

in his opinion, and recommends that the current should
be increased and the pressure made constant.

We must be excused from attempting to blend these
two statements : the one which says the plant is efficient

;

the other, which says it is not.

The report states, further: "It is rather unfortunate
that, at the time these tests were made, the raw river

water should have been so pure, from a bacteriological

standpoint, as it is hardly a fair criterion from which to

judge of the efficiency of the plant." This can only mean
that the bacterial count was so small that it was beneath
the pride of the ozone to stoop to conquer. One would,
however, have almost expected that with such a powerful
sterilizing agent as ozone is said to be that the few bac-

teria in the raw water would have been immediately

blasted out of existence. Such, however, is not the case;

in fact, the percentage removal falls far short of what is

even guaranteed by ordinary mechanical filters, to say

nothing of the more perfect process of slow sand
filtration.

The analyses show the numbers of bacteria in the

raw water, the number in the filtered water, and the

number in the ozone sterilized water. This plant consists

of a combined system of, first, filtration, and second,

ozonization. The percentage removals of bacteria due
to each process are of interest, and we have worked them
out. No account is taken of test No. 5, which shows
an enormous increase in bacteria after ozonization. Test

No. 9 is also ignored, as there is apparently no bacteria

in the raw water per c.c. This leaves us altogether nine

tests from which to deduct averages of percentage

removals.

Per cent.

Removal of bacteria due to filtration 67

Removal of bacteria due to ozone 59

Total percentage removal of bacteria due to

combined processes 89

From the above it will be at once seen that filtration

has proved a more efficient means of bacteria removal

than ozone. Further, that the total removal is far below

the percentage required either from mechanical or slow

sand filtration.

The ordinary guarantee required by the United

States Board of Health for mechanical filters is as fol-

lows: "That the filtered water shall be bright and clear,

and free from suspended matter visible to the naked eye

;

that there shall be an average bacterial reduction of

97 per cent." With slow sand filtration it is a poor

efficiency removal when the removal is under 99 per

cent.

With sterilization we must look for better results

than are even obtained by either mechanical or slow sand

filtration. -Slow sand filtration, if properly worked, is

nearly perfect. Only absolute sterilization can beat it.

Lindsay has not yet succeeded, according to the reported

analvses, of bv an}' means reaching either the efficiencies

expected by mechanical or slow sand filtration, nor has

it approached sterilization.

On the question of the efficiency of the Lindsay plant

we are content to keep an open mind for the present.

We desire its complete and entire success. We look to

Dr. Sheard, the chairman of the Provincial Board of

Health, assisted by his able lieutenants, to make such

an examination and present such a report upon the

efficiency of this plant, which is on its trial in Canada,

that we may be able to form some definite conclusion on

the matter.
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LINDSAY FILTRATION PLANT.

Several months aifo the town to Lindsay, Ont., made a

contract with Mr. J. Howard Bridge for an ozonization plant.

The building- and apparatus have been completed, and Dr.

T. D. .Archibald, of Toronto, made tests, and upon his report

the municipality accepted the plant.

Dr. .Archibald's letter of transmission is niven with his

report, as they must be read together before one can obtain a

true idea of the conditions attending- the test and the value

the conclusions arrived at.

University of Toronto,

Pathological Department,

Toronto, Canada, July iith, iQog.

My dear Mr. Ray,

—

I enclose the following report which seems to prove, as

you will see by the figures, that the plant is entirely satisfac-

tory under ordinary conditions. Should there be anything

which you do not understand, or any point on which you wish

further information, I would be very pleased to have you let

me know as soon as iwssible, when I will endeavor to give you

further light on the matter.

.-\lthough outside of the scope of my examination, 1

should think that attention should be paid to the

electric current which is available for the running

of the pump and the ozonizing of the water, that

is to say that sufficient electricity should be furnished and the

amount of current and pressure should be constant. How-

ever, that question is one with which an engineer should deal.

I handed over the specimen of water which you gave mc

to the Board of Health.

Yours truly,

T. D. .Archibald.

July loth, igog.

The Board of Water Commissioners, Lindsay, Ontario.

Sirs,—I beg to submit the following report on the

analysis m.-ide by me as to the efficiency of the plant installed

in your town by Mr. J. Howard Bridge for removing bacteria

from the raw water supplied by the river.

In all, eleven tests were made under varying conditions,

and the results of these are seen in the attached table. The
conditions under which the water was obtained and any ex-

traordinary circumstances that arose during the tests are

likewise noted. It is rather unfortunate that, at the time

these tests were made the raw river water should have been so

pure from a bacteriological standpoint as it is hardly a fair

criterion from which to judge of the efficiency of the plant.

There is one instance, however, test No. lo which seems to

prove most definitely that the ozonization of the water has a

very marked destructive power on the bacteria present.

No. of lests. Number of Colonies.

Ozonized w-ater. Filtered water. Raw water.

1 C.C. I-IOC.C ICC. I-IOC.C. ICC. I-IOC.C.

1 iS I 46 4 g7 g

2 21 o 22 4 102 14

^r 3 "3 5 400 34

4 4 o 14 2 34 2

5 22g 22 42 8 70 5

6 2 I ig I 63 6

7 7 o 15 2 42 5

S :8 4 • 31 3 1,200 128

o 48 5 212 12 15

12 2 567 33 1.500 38

1 27 I 48 6 ig3 II

Examination for pathogenic bacteria.

Raw water colon bacilli present.

Filtered water colon bacilli present.

Ozonized water colon bacilli absent.

-All the plate cultures were made under the same condi-

ns, the temperature of the medium being 46° C, and a beef

broth agar, 15 acid to phcnolphthalein being used.

Conditions under which the water was obtained :

—

In all cases the ozonized water was taken where it makes
its entrance into the tank.

The filtered water was drawn from the receptacle into

which the fillers drain.

The raw water was taken from different sources as fol-

lows :
—

In tests I, 2 and 3 from the edge of the river.

Test 4 from the square filter.

Test 5 from the round filter.

Test 6 from the square filter.

Test 7 and 8 from the square filter.

Test g and 10 from the round filter.

Test 1 1 from the square filter.

.All the tests, except No. 5, show diminution in the num-
ber of bacteria, from the raw water to the filtered water, and

from the filtered water to the ozonized water. In test No. 5 a

very peculiar condition arises, as is seen by the number of

colonics on the plates. There is a diminution from 70 colonies

in the raw water to 42 colonies in the filtered water. In the

ozonized water, however, there was an increase to 22g colonies.

The only explanation that occurs to me for this deviation from

the results of all the other tests is ; that a few minutes prior

to the taking of the sample of ozonized water, a fire broke out

in the town and a telephone message was sent to the pump-
house for immediate increased pressure. The electric pump
was run at its maximum speed thus causing a rapid lowering

of the water in the chamber containing the ozonized water;

from that a rapid lowering of the level of the filtered water,

with the result that the raw water would gravitate with un-

usual rapidity through the filter beds, and draw with it large

numbers of bacteria which had been caught in the beds. The

fact that the number of bacteria was lower in the filtered

water than in the raw- water, and that there was a large in-

crease in the ozonized water, might be explained by the filter-

ed water having been drawn from the surface water which

was contained in the chamber, while the increased suction

caused by the high pressure pumping w-ould draw the fresh

filtered water directly towards the pipes where it mixes with

the ozone and passes into the chamber containing the

ozonized water;—and the ozone failing to do its work

thoroughly.

In case of test No. 8 the water in the square filter w-as

very turbid, having been disturbed from some cause which I

was unable to ascertain.

Test No. 10 was made 40 minutes after washing the

filter beds, the plant having been run at usual speed during

this period. The raw- water contained, roughly, 1,500

colonies, the filtered water 567, while the ozonized contained

only 12. In the case of this test sufficient time had elapsed

for the raw- water to have found its way into the filters,

from the filters through the ozonizing plant before the

samples were taken. This test seems to prove definitely the

efficiency of the ozonization of the water as having the de-

sired effect of destroying bacteria, even when present in large

numbers, provided that the plant is working under ordinary

conditions.

The analysis was made at a time when the raw river

water was least liable to contain many or harmful bacteria

because there had been a long period drought, and conse-

quently no liability to contamination by surface washings,

from soil, manure heaps or sewage, a condition which must

inevitably occur in the spring and autumn during freshets and

heavy rains. The examination would be most satisfactory

had the raw- water been at its worst instead of its best. From

the tests made, however, one should draw- the follow-ing con-

clusions :

—

I. The plant when working under ordinary conditions

furnishes a water perfectly safe for drinking purposes from a

sanitary and public health standpoint as it contained very few

Lacteria. (The maximum number being 48 and the minimum
2 per c.c.

)
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:. Res:arding- the presence of harmful organisms, both

the raw water and the filtered water contained colon bacilli,

while the ozonized water showed entire absence of these

organisms.

3. When working under abnormal conditions such as in

the case of fire, when there is a sudden rapid filtration, the

ozonizer apparently failed to do its work as seen by the

figures in test No. 5. I understand that the capacity of the

electric pump is 1,200 gallons per minute, .while the capacity

of the ozonizing plant is only 700 gallons per minute. It

would, therefore, seem that were the ozonizing plant of suf-

ficient capacity to treat all the water passing through it, that

a satisfactory result would be obtained.

I have the honor to be.

Sirs,

Yours faithfully,

T. D. Archibald.

A COMPARISON OF CONTACT BEDS AND
PERCOLATING FILTERS.*

By John E. Farmer, F.C.S., Chemist, Croydon

Corporation Sewage Works.

It is difficult to give an accurate comparative cost of con-

struction, as there are so many details affecting the cost of

both methods. In this paper I have confined myself to results

only, these having been obtained by the treatment of the same

sewage, but not concurrently, by both methods.

The principles of the methods are identical, the applica-

tion and the use of them being the difference. The prin-

ciples briefly are:— (i) Exposing the liquid to be treated to

a large surface area covered with living purifying agencies

;

( ) keeping a vast number of bacteria in prime working con-

dition.

In the contact method, the liquid is presented to the

bacteria "in bulk," all the air between the particles com-

posing the bed being replaced by the liquid. , The bacteria

are allowed a period in which to act on the liquid, which is

then removed, carrying away with it the products of the

bacteria. The next operation consists in giving the bacteria

an air supply, by allowing a p.eriod of air contact.
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KFI-ICIHNCV OF DAY LABOR IN THH LAYING
OF MAIN WATFR PIPES.

When Mctcalf & Eddy, of Hoston, consulting- civil engi-

neers to the Boston Finance Ciminiission, be.i^an their in-

vestigation for that body, they foun-i that the City Engineer

had, for a number of years, kept a record of the average cost

of pipe laying work performed by the Boston Water Depart-

ment on jobs of similar character (that is, involving no

special diHicult'cs and no rock excavations) plotted in the

form of a diagram to show progressive changes in this cost.

The diagram presented in iht recently published report

.'f the engineers and reproduced herewith—is in two parts,

the first showing the average actual cost of labor per foot of

pipe laid each year from 1878 to June, IQ07, inclusive; the

second showing the same information reduced to a uniform

basis of wages and hours of labor. The basis selected by the

City Engineer was $2 per day, and sixty hours per week. In

making the reduction it was assumed that the efficiency of

labor remained constant,—or in other words, that a laborer

would accomplish 0.8 as much in an S-hour day as in a

lo-hour day,—and that the changes in pay had no effect upon

the efficiency. If this assumption were incorrect, and, as has

often been claimed by the advocates of shorter hours of labor,

reason for including this contract work was said to be that

the amount of work done by t ity labor during these years

was too small to get a suitable average for comparison with

previous years. In these cases, however, the total cost of the

contract work was increased by th-.' cost of city labor charged
to these same jobs before they were included.

The engineers' examination of the records shows, how-
ever, that if the contract work had been entirely omitted, there

would still have remained 1,303, 4,168, 6,350, and 1,627 feet,

respectively, of pipe laid by city labor in the four years under
discussion—enough for a reasonable average which should be

substantially comparable with previous years. Omitting the

contract work entirely, the diagram would be changed as

shown by the dotted lines which have been added. The
dotted lines should then be followed, instead of the full lines,

for the last four years of the diagram.

A study of the lower line of the diagram shows that up to

the end of 1894, although there were considerable fluctuations,

the average cost was substantially uniform at about 37 cents

cr 38 cents per foot. From that time, however, the cost has

increased at a generally uniform rate until 1002 ; in two

succeeding years it decreased somewhat, but in 1905 rose to

the highest point reached, but has decreased somewhat again

in 1906 and lyo;. If, however, the contract work be left out

I l^.^-|ttI-j4.l.]ll.|U,l|l i^|,^^.|.,^.|. .IHIipMt||jWpiaH|faHWH|#iaj}^

/S7S 80 O't 06

BOSTON WATER WORKS.
Diagram of Cost of Trench Work in Laying IVIains up to 12 Inches.

.All work involving special difficulties omitted. Upper table show-; what <<)st would have been if a uniform wage of $2

and a uniform working day of 10 hours had prevailed throughout the entire period.

a man would accomplish as much, or nearly as much, in an

8-hour day is in a 9 or lo-hour day, then the efficiency per

hour would evidently be increased with the decreased hours

of labor, and in that event the cost per foot when reduced to

a uniform basis would be lessened when the hours of labor

were reduced. The diagram shows that this is not the case.

Before passing to a detailed discussion of this diagram it

should be noted further that ne irly all the work covered con-

sists of laying 8-inch pipe; some 6 and lo-inch pipe has been

included, and a little 12-inch. Since, however, substantially

no change in the dimensions of the trench is involved in this

range of pipe sizes, the cost per foot of trench should be

directly comparable. In all these cases the trench is 6 feet

deep.

It should be further noted that in the last four years

covered by the diagram, a portion of the work included in

making the averages was done by contract, viz. : in 1904, 65

per cent, was contract work ; in 1905, 27 per cent. ; in 1906,

58 per cent. ; and in 1907 (first ;ix months), 73 per cent. The

of consideration, as it should be in studying efficiency of the

city's labor force, the cost is seen to rise at a substantially

uniform rate, except for minor fluctuations, from 1893 to .he

present time.

The average labor cost per foot of pipe laying by city

labor during the last three years is seen to be equivalent to

about 71 cents per foot upon a basis of $2 per day, and sixty

hours per week, as compared with 37 or 38 cents per foot

previous to 1893, upon the same basis of wages and hours.

There seems to be no other cause to which this increase

in cost can be assigned than a progressive decrease in

efficiency of labor. The increase in cost has been so great

and the conclusions to be drawn are so radical that the con-

sulting engineers took the greatest care to go back to the

records from which the diagram was constructed. Although

they did not examine the cost records of each particular job

as shown by the Water Department's books, they assumed

the total cost and the total length of each job as listed by the

City Engineer for this computation to be correct ; and checked
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T\BLE SHOWING THE AVERAGE LABOR COST . ER LINEAR FOOT OF LAYING WATER PIPE IN BOSTON EACH VKAR FROM .S7S TO
JUNE, 1907, INCLUSIVE.

Labor cost per foot in cents.
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hurled against these vulnerable parts by the enormous pres-

sure, and consequent blast, of air that is exerted wlien the

cars are running at full speed in the tubes. Another condi-

tion observed was the appearance of a white coating of salt

upon the surface of the paint after the cars had been in

operation but a short time.

Subjected to these trying conditions, some of the cars

stoo<l the test in a remarkable manner, while others, made of

a different grade of steel, were in very bad condition.

The points of corrosion were indicated by the surface

bv'ing covered with wart-like concretions which, under a high

power hand glass, showed the presence of rust forcin.g

through the paint coat and exposing the steel to direct con-

tact with the air. This eczema of the iron, although general,

seemed to be most marked in certain places, and this would

lead to the conclusion that the impurities in the metal were

segregated.

According to the electrolytic theory of corrosion, certain

fundamental principles underlie the corrosion of iron.

They arc, briefly, as follows:—
That, when iron is in contact with water, there will be a

transfer of electricity from the free hydrogen ions of the

water to the iron ions of the iron, causing the solution and

subsequent oxidation of the metal.

The presence of impurities having a difference in po-

tential to that of the iron in which they are contained, and

the uneven distribution of such impurities, increases the

amount of electrical action.

We are indcbte<l to Dr. William II. Walker, for the most

recent research on the function of oxygen in the corrosion for

iron, who says ;

—

"That the film of hydrogen deposited on the metallic

iron at the beginning of the action is a non-conductor of

electricity and prevents further passage of the current, and

hence, further solution of the iron. Atmospheric oxygen re-

moves the film of hydrogen by comb'ning with it, thus 'de-

polarizing' the iron and allowing the solution of the iron to

proceed. When once in solution in water, this dissolved iron

is also oxidized by the atmospheric oxygen and precipitated

as rust ; but this oxidation is incidental to, rather than a

necessary condition of, corrosion."

"That when iron is in contact with any surface on which

this combination of the hydirogen, set free from the water,

and oxygen, from the air, will take place more easily than

on the iron itself, such as copper, bronze, mill-scale, etc ,

corrosion of the iron will be accelerated thereby."

Certain compounds are of such a nature as to excite

electrical action, and, consequently, stimulate corrosion, while

still other compounds are of such a nature as to inhibit or

prevent corrosion.

To the class of compounds that inhibit corrosion belong

bichromates of the alkaline earth metals, these salts bein.g

pre-eminent among such compounds. It has been found that

salts of certain metals may be precipitated with the chrome

salts to produce pigments which afford protection for the

steel surfaces to which they are applied.

The results of a series of investigations into the rust

preventive nature of these compounds demonstrated that it

was not safe to state that the chromates, as a class, were rust-

inhibitives. Quite the reverse is true of many of these pro-

ducts, and their composition, method of preparation, and im-

purities are factors w-hich influence, to a marked degree, their

value as protective compounds. .Aside from those chromates

which prevent corrosion, we have those which act in an inert

manner, also those in which any inhibitive value is over-

balanced by the effect of impurities, showing a strong stimu-

latin,g action in the rusting of metal. But a simple test will

show in which class the chromates come.

Turning, therefore, to the conservation of structural iron

and steel and to its rust inhibition through particular coat-

in.gs, we have the problem of choosing the proper materials

for manufa(-turin,g a paint which will both exclude the

agencies of rusting, and which, when moisture and gases do

penetrate the coating, will inhibit the iron from rusting; and

we also have the problem of giving to the chemist, engineer

and architect some simple method of determining whether any
given paint is, in at least a rough measure, harmful, safe or

beneficial.

Some pigments largely used in the paint industry, and

of value in a paint for protecting lumber, are unjustifiable

in a paint for the protection of steel and iron. For example,

sulphate of calcium, which, even if fully hydrated, has been

shown to have a direct stimulative action uiwn steel. This is

due to the fact that calcium sulphate, even if fully hydrated, is

somewhat soluble in water, and when the water penetrates the

coating of paint it carries this calcium sulphate into solution.

Owing to the fact that calcium sulphate, in solution, has a

high co-efficient of dissociation (or, in other words, has a

tendency, in solution, to break up from its chemical form

and identity), we get the reaction of the liberated sulphuric

acid ions upon iron and steel, causing corrosion.

The highest type of paint product for the protection

of iron and steel, therefore, avoids the use of such pig-

ments as calcium sulphate.

Great caution must be used in selecting iron oxides

for the protection of iron and steel, as they often carry

traces of sulphates, etc., as impurities.

X'enetian red, which is a favorite pigment, and which

is of value for protecting lumber, is made by calcining

green vitriol or sulpnate of iron (commonly called cop-

peras), in the ferrous form, in the presence of quick lime.

The resulting mass from the furnace consists of artificial

oxide of iron and sulphate of calcium, produced by the

metathesis of the above reacting compounds.

Unfortunately, the reaction is never complete, and

there is a tendency towards the formation of free sulphuric

acid.

•As a result, wc have all the bad effects with Venetian

red that we find in the use of calcium sulphate, and also

the extra chance of corrosion due to free and aggressive

sulphuric acid present.

It is true that there are some artificial oxides of iron

which can with safety be used, as for instance, artificial

black magnetic oxide produced by chemical precipitation,

but, as a general proposition, the natural iron oxides

should be used, unless it is absolutely certain that the

artificial oxide has been proven safe.

Ochres are not meant to be included in the safe class

in the above statements, for the reason that ochre is an ex-

tremely impure oxide of iron.

Recent investigations into the nature of pigments have

revealed the fact that they may be divided into three groups

and termed "Rust-Inhibitives," "Inerts," or "Rust-Stimu-

lators." The nature of the pigment itseit, or the nature

of the impurities contained within the pigment, are fac-

tors deciding the position of the pigment in one of the three

groups or types above mentioned. It may be expected that

the use of rust-inhibitive pigments in paints designed for

the protection of steel surfaces will give to such a paint

very valuable properties. Further consideration of the

subject will aid us in selecting the proper -pigments for

such a purpose.

In order to ascertain the rust-inhibitive value of all

pigments, the Scientific Section was commissioned by the

Bureau of Promotion and Development of the Paint Manu-

facturers' Association to erect a fence, having several

hundred steel plates, upon which to try out the value of the

different pigments when contained in an oil medium.

The .American Society for Testing Materials was in-

formed of the work proiwsed by the Scientific Section, and

Committees E and U of that society decided to co-operate

in inspecting and supervising the tests, proper specifica-

tions to be drawn up by the committees. The members of

these committees and the Scientific Section conducted

laboratory tests that served as a check upon the previous

investigations and gave information upon which to base

the main field tests. The plates used for the tests were
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rolled from three kinds of metal—ordinary open-hearth

structural steel, ordinary Bessemer low carbon steel, and

pure ingot iron. In this way was secured data relating 10

the resistance to corrosion of certain metals when tested

out simultaneously with others. The steel plates were

painted in two ways, part of them being scratch-brushed in

the ordinary way before painting, thus following out the

usual mode of painting structural steel, and part of the

plates being pickled in sulphuric acid, in order to com-

pletely remove the scale, and the plates were subsequently

washed with lime so that all traces of the acid were neutral-

ized.

The test was conducted in a thoroughly systematic and

practical manner, following out the methods employed dur-

ing the tests already made at .•\tlantic City and Pittsburg.

The Master Painters' Association co-operated in the work

and gave us the benefit of their practical experience in this

line. Inspectors and painters, representing the com-

mittees and sections, were upon the ground throughout the

period during which these tests were made.

It has been proven that corrosion generally takes place

under normal conditions in an uneven manner, and pitting

is evident at certain weak spots on nearly every grade of

steel or iron, in a lesser or greater degree. From these

spots the corrosion proceeds and develops upon the sur-

rounding area. The corrosion at the start, where the

pitting begins, is so extreme in some cases that holes are

formed, of considerable depth, before the surrounding sur-

face is attacked to any marked extent. The causes of this

pitting have been fully explained by the electrolytic theory.

This theory overthrows the former theories which were

held, regarding corrosion. The carbonic acid theory, for in-

stance, held by Calvert, supposed that carbonic acid at-

tacked the iron, converting it into carbonate, and the car-

bonate being oxydized to hydrate or ordinary rust by the

oxygen of the air, the carbonic acid regenerated and acting

again on an unattacked part of the metal. .According 10

the peroxide theory, the iron, oxygen and water were sup-

posed to react to form ferric oxide, and to regenerate

hydrogen peroxide which would attack a new quantity of

iron. That the electrolytic theory is the most tenable has

been demonstrated in many ways, but one of the most

beautiful demonstrations may be carried out in a very

simple manner.

A five per cent, solution of gelatine in hot water is

made, and after careful neutralization, a few drops of

phenolphthalcin and ferrocyanide of potassium are added.

A thin layer of this solution is poured upon the bottom of h

glass dish, and when stiffened up by cooling, a clean strip

of metal is placed thereon. A further quantity of the

gelatine solution is poured upon the metal and allowed lo

solidify. The gelatine in this case is used to retard dif-

fusion of the colorations which form. As stated before,

when a strip of steel is placed in water, there arc develop-

ed hydro.xyl (OH) ions at the negative pole, and these are

shown by a pink coloration formed with the phenolphthalcin,

whereas at the positive pole of the iron plate the develop-

ment of hydrogen ions takes place, and solution of the iron

proceeds. This solution forms, with potassium ferro-

cyanide, a blue coloration which to the paint chemist is

known as Prussian blue.

It is a well known fact that zinc protects the iron from

corrosion when in contact, the zinc going into solution,

being electro-negative to iron, thus protecting the iron

from being acted upon. It has been found that the zinc

will protect the iron only to a certain extent, unless an

electrolyte is contained within the water, this being due to

the fact that pure water offers too great a resistance for the

current to flow.

It has been shown by our investigations that certain

pigments have the property of preventing galvanic action,

and their use is highly desirable in a paint coating. Other

pigments have been found to exhibit a strong tendency to

excite galvanic action because they possess the property of

being good conductors of electricity. Such pigments

should never be used next to steel.

The Scientific Section of the Paint Manufacturers' As-

sociation have made a very careful and systematic study of

this vital question, and are at present pursuing the work

started, making tests of extreme value and recording their

observations for future generalization. Such work can

only be productive of the most valuable results and will

ultimately result in the restriction to certain materials for

use in painting iron and steel and the adoption of these

materials in specifications for such work. ' The qualifica-

tion of each and every raw product will be determined,

and its legitimacy for existence in a paint will be closely

questioned before giving it final approval.

It is not the intention to make any derogatory reference

to certain products which are under suspicion or to attempt

to tear down the business that has been built upon these

products, but before we can give our candid endorsement

to any raw product for use in a paint to be applied direct to

iron or steel, that product must possess certain funda-

mental requisites which we have already outlined. The

distinction between an inhibitive and a stimulative pigment

may be easily determined, and it is essential to the preser-

vation of the steel upon which such pigments are to be

used, that the inhibitive principles should predominate.

That there is a marked difference in paints as well as

as in steel has been proven beyond the shadow of a doubt,

and evidence is collected every day confirmatory to this

statement. One of our foremost metallurgists recently re-

turned from a visit to the Isthmus of Panama, and, while

there, he inspected some of the old steam engines used by

the French Government, in their futile attempt to join the

.Atlantic and the Pacific. These engines had lain in the

morass and jungle for many years, subjected alternately to

the torrid heat of day and the excessive humidity of night

;

rare conditions for active ccrrosion being always present.

Some of the engines were nothing more or less than a

flimsy network of holes, and the material had completely

gone to waste (of the open-work variety), resembling the

latest thing in summer hosiery. Other of the engines had

been protected with certain paint coatings that had pre-

served the steel intact, and the .American engineers were

able to pull these engines out of the morass and by sub-

stituting a few accessories, to use them again. The nature

of these coatings which have withstood the test of years

are at present being investigated by the Scientific Section

to determine the pigments used therein.

.Another engineer recently returned from Colon reports

that the iron posts surrounding the consul's home and from

which were suspended a line of linked chain, showed active

corrosion on the south-east side in every case, while the

back of the posts were slightly, if at all, affected. These

posts back of the consulate were unaffected in any place

because of the protection from the southeast winds afforded

by the house. The winds blowing in, laden with salty

humidity, had naturally exerted their corrosive effect on the

surface not thus protected.

A recent examination of the steel test fences erected bv

the Scientific Section, at .\tlantic City, was confirmatory

of the above. The inspection was made early one morn-

ing, after a rainy night. The weather had cleared up and

the brisk wind which had continued throughout the storm

was blowing from the same direction and rapidly drying

the moisture on the steel plates. The object of the inspec-

tion was primarily to determine the moisture penetration

and water shedding properties of each pigment and paint.

A better day or time for such a test could not have been

chosen.

As has been described before, the fences arc three .n

number, made of three classes of steel and each presenting

toward the sea a series of 100 plates with as many upon the

reverse side. It was apparent at once that the rain had im-

pacted only against the steel plates facing the ocean or
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shore side, and that our inspection would have to be made

from the plates on the reverse side of the fence.

The panels facing- the ocean and exposed to the action

of the storm exhibited a variance of results. Some had

been painted with pigments having a greasy nature, and

being natural watcr-sheddcrs were apparently dry, while

others, painted with less greasy pigments, held on their

surface a large number of rain drops. By wiping off these

rain drops, the following differences were noted :
—

( I ) That in some cases a place resembling a water

blrster was left, showing just where the drops had re-

mained on the surface, and showing that they were acting

upon the paint coat.

(3) In other cases, when the drops of water had been

wiped off, the surface was in the same condition as the

balance of the plate, and the rain had no apparent effect

upon the paint coat. On some panels, the penetration of

moisture through the paint coat left a blotchy surface.

This appearance being present on many panels, a record of

impenetrability was obtained.

Very few corporations, whether manufacturing paints

or buying paints, and very few engineers or architects have

the facilities or the time to make exhaustive laboratory re-

search when choice is to be made of a protective coating for

their use.

What the practical man—either the paint manufacturer,

the arch'tect, or engineer—requires, is to have some prac-

tical result, easily obtainable, which will give him, in a

definite and visible manner, a criterion and measure of the

value of the new discovery, and of the refined laboratory

work.

This accelerated field test consists in subjecting strips

of any particular kind of steel that may be chosen to an

atmosphere of maximum humidity, the steel being in

intimate contact with the materials concerning which re-

sults are desired.

The apparatus is extremely simple, and the test can be

started at thirty minutes' notice by any manufacturer,

architect or engineer, at his office desk, and can yield him
visible results in two days thereafter.

The idea was original with Dr. Cushman, and permis-

sion was requested from him to work it up in some prac-

tical way for the manufacturers of the raw materials and of

paints, and for the consumers who have the work of pro-

tecting structural steel.

The chemist, engineer or architect who wishes to con-

duct this test on actual paint products instead of the ma-
terials used in the manufacture of paint products, may use

a $7.50 centrifuge apparatus made by Bausch & Lomb, in

other words, a small laboratory centrifugal machine hold-

ing test tubes.

Number the test tubes for reference purposes and

place in each test tube a small sample of the paint to be

tested, together with a large quantity of benzine. It is of

extreme importance to add the benzine in considerable

quantity and previous to inserting the tubes in the centri-

fugal machine.

Actuate the apparatus and most of the vehicle will be i

thrown away from the pigment and the pigment will settle

towards the bottom of the tube.

Decant or pour off the oil, add more benzine, thoroughly

shake and pour off the liquid. Do this two or three times

unt'l the oil has entirely left the paint and nothing remains

but the dry clean pigments.

Then take the pigments and proceed with the whole test

as described below for the testing of dry pigments.

The materials required are as follows :

—

An ordinary deep cigar box.

2 or 3 sheets druggists' thick filter paper.

I dozen thumb tacks.

I dozen safety razor blades (unless some special steel

is to be tested).

}i dozen small butter dishes or saucers.

Each of the drv materials to be tested.

A clean pencil for stirring.

A pocket knife.

A glass of water.

An old towel or rag for cleansing hands, pencil, etc.

.\ piece of emery cloth.

A tooth brush.

2 or 3 test tubes.

Line all six interior surfaces of the cigar box with the

filtering paper, using the thumb tacks for the purpose.

Thoroughly wet the lining of the cigar box with water and

stand it on one edge so that when it is ready for use it will

bo free from drip.

Place upon a piece of filter paper, large enough to cover

the hand, some of the material under examination, add a

few drops of water and rub up with the finger into a rough

soft paste, this being easily accomplished with nearly all

pigments, and bringing into a paste many pigments which

are otherwise extremely difficult to incorporate with water.

Be particular to cut the surface of the razor blade to the

raw steel with "00" emery paper, to insure the removal of

any lacquer or surface treatment of the blade. It is neces-

sary to handle the razor blades by the edges so as not to

get any finger marks upon the surface. Now place a clean

razor blade upon the plate, fold over the filter paper on each

side of the razor blade in such a manner as to completely

cover it with paste-coated filter paper, and place blade,

paste and paper upon a butter dish within the cigar box.

Treat each sample of material under test in the same

manner.

A word of caution is necessary regarding the testing

of the inhibitives such as the chrome soaps, that are soluble

in linseed oil.

These are not pigments, but soluble in oil and vehicle

constituents, and therefore must not be applied in a water

paste, but in a film, through the agency of benzol.

In the case of these materials, soluble in linseed oil,

such as resinates and linolates, these are to be dissolved

to a heavy solution in benzol, and a coating poured upon

the razor blade. The evaporation of the benzol leaves upon

the surface of the blade a thin film of the material to be

tested, and, because cf the fluidity of the benzol and con-

sequent thinness of the film, a second coating. is advisable.

The coated blade is then to be placed in a butter dish with-

in the box along with the other materials with which it is to

be compared. Care'should be taken that the plate is com-

pletely coated as there is a tendency for the liquid to segre-

gate on the steel.

If a strip of steel in every case be treated with potassium

bichromate in such a test, a convenient standard of mini-

mum corrosion will be afforded, for purposes of comparison.

If so desired, in the foregoing test the operator may in-

crease the quickness with which the test may be performed,

by adding to a little bicarbonate of soda (baking soda) on a

butter dish, a little sulphuric acid. .4n evolution of carbonic

acid gas will ensue and as this gas rapidly stimulates cor-

rosion, its presence will render the test still more positive.

.^ considerable degree of refinement and a fair index of

result can be obtained from this apparatus if the strips are

first carefully weighed in a laboratory balance, and then re-

weighed after the steel is scrubbed with a tooth or nail

brush to remove any rust formed, in which case the loss in

weight of the steel is the measure of the rust formed and the

degree to which the pi.gment has stimulated rust.

It is evident to any man who will compare the conditions

in this test with the field conditions, that practically all of

the important factors which contribute to the corrosion of

steel are present in this test in such a way that they will

indicate in a short time the results which would be obtained

from the steel painted with a paint coating produced from

these materials and over a considerable length of time.

After the proper selection of pigments has been made,

the question of vehicle must be carefully considered. The

addition of high grade fossil resins, carefully compounded

with a carefully treated oil, adds greatly to the power of a
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paint to resist penetration by gases and moisture, prcduc-

ing- a better excluding paint and at the same time adding

to the appearance. The glossy surface which a paint made
along these lines possesses renders the paint a better re-

pellant or resister of moisture. The quality and percentage

of gum used influences to a great extent the wearing pro-

perties cf this kind of paint.

During the transportation of machinery and structural

steel from the factory to the field and the workshop, there

is met a state of conditions that causes rapi-d corrosion.

Moisture and gases attack the metal and assert their de-

structive action. In the past these results have been par-

tially overcome by swabbing the metal with crude oil, in

some cases, and, again, by giving the metal a dip in hot

linseed or other drying oils or by applying tar and cheap

paints as shop coats. The crude oil leaves upon the sur-

face of the metal, even after wiping, a quantity of non-dry-

ing mineral oil which interferes with the drying of the paint

coat which is afterward applied at the time of the assembling

of the metal. It also prevents the paint coat from properly

adhering to the steel surface, and this coat of crude non-dry-

ing oil, which still exists between the metal and the paint

coat, is a source of never-ending trouble, causing peeling

and shriveling. This crude oil treatment, therefore, should

be avoided whenever it is intended that the steel is to be

subsequently painted with oil paints.

Where linseed oil instead of crude oil is used, a film of

the oil is left upon the metal and rapidly oxidizes to a coat

of linoxyn. This coat will protect the metal for a certain

period of time, but is extremely porous and ultimately ad-

mits moisture. If, within this coating of linseed oil, there

had been contained a proix)rtion of pigment, or if the lin-

seed oil had been developed by gums into a varnish or

lacquer, then the excluding properties of the linseed oil

would have been increased, and, if the formula were inhibi-

tive in nature, the steel would be better protected from cor-

rosion, and the application of future coats of paints, after

assembling the steel, would have been practical and

facilitated.

It is sometimes desired to give to steel a thin adherent

protective coating that is transparent and will allow of the

inspection of the steel by the engineer, who desires to ob-

serve whether the metal is absolutely clean and free from

rust before proceeding with the painting thereof. In a case

like this, there is required a coating of oil containing ma-

terials which will not interfere with the transparency of the

oil coat and which, at the same time, are thoroughly in-

hibitive in nature. Such a compound may be prepared by

tlie use of inhibitive chromium compounds soluble in lin-

seed oil, such as chromium resinate or chromium linoleate.

By the use of these materials within an oil coat, thorough

inhibition is obtained, and, at the same time, there is added

the excluding properties which these compounds afford. A
thoroughly inhibitive and transparent coating is thus form-

ed and is most practical of use. .A. paint coat applied to

steel protected by this inhibitive oil coat amalgamates with

this oil coat and becomes an integral part thereof, rendering

at the same time, the oil paint thoroughly inhibitive and
causing close adherence to the metal surface.

oRnnn of the railway commissicnrps i

OF CANADA.
!

for a *maM tet.

may he *ecnrcd from l*>e Canadian Enginerr

7470—July 7—Approving location of the C.P.R. Com-
pany's Moose Jaw north-westerly branch, from mileage 148.76

to mileage 100.63.

7471—July 7—Reporting tn the Govcrnor-in-Council for

sanction by-law So. g of the British Yukon Railway Company
re spitting in cars and on premises.

7472—July S—Directing the railway companies, subject

to the jurisdiction of the Parliament of Canada, to furnish

and file with the Board returns of all highway crossings on

railways at which any accident has happened subsequent to

January 1st, icjoQ, causing bodily injury or death to a person

using such crossing. (Copy of Order enclosed.)

7473—May 4—Requiring- all railway companies, subject

to the jurisdiction of the Board, where the land on either

side of railway is not enclosed, settled or improved: i. On
or before January ist, 191 1, erect and maintain on each side

of the right-of-way (i) fences of a minimum height of four

feet six inches, with swing gates at farm crossings, with

(2) Cattle-guards on each side of the highway at every

minimum height aforesaid, with proper hinges or fastenings,

highway crossing at rail level
;

providing that sliding or

hurdle gates, constructed before the 1st day of February,

1904, may be maintained. (Copy of Order enclosed.)

7474—July 6—Dismissing complaint of residents of

Watford, Ont., alleging poor and unsatisfactory train service

on Grand Trunk Railway.

7475—July 6—Authorizing the Ottawa Terminals Rail-

way Co. to take certain lands at Ottawa for the accommo-

dation of traffic at the Central Union Passenger Station.

7476—July 6—Authorizing the Canada Southern Railway

Co. to construct a subway at Tecumseh Road, in the Town-

ship of Sandwich West, to be forty feet in width, with a five-

foot sidewalk constructed on either side, leaving thirty feet

of travelled space. To divert the Tecumseh drain and locate

a water pipe along Wellington Avenue, in the same town-

ship.

7477—July 6—Dismissing" application of the Brunette

Sawmill Co. for an Order changing location of the V.V. and

E. Railway and Navigation Co.'s railway across Lots i and 2,

Suburban Block i, and Lots 4, 5 and 7, Suburban Block 8,

New Westminster, B.C.

7478—July 6—Approving proposed deviation of the

\'.V. and E. Railway and Navigation Co. from Sapperton to

the Eraser River Lumber Co.'s mills at New Westmin-

ster, B.C.

747Q-Ju'y 6—Granting leave to the G.T.R. and C.P.R.

and other railway companies concerned to appeal from the

Order of the Board made in the complaint of the British Oil

Co., of Toronto, May 19th, 1909, to the Supreme Court of

Canada, in the question of law involved in the making of

said Order.

7480—July 6—Directing that St. Phillipc, St. Ferdinand

and Metcalfe Streets at St. Henri, Montreal, be protected

between the hours of 6 a.m. and 7 p.m. by watchmen to be

appointed by the G.T.R.

7481—July 6—Directing the C.P.R. to provide and con-

struct a suitable highway crossing over its railway at Gains-

boro' Avenue, Township of Nepean.

7482—July 7—Dismissing complaint of Dominion Millers'

Association respecting charges of the C.P.R. for the ele-

vating and storage of grain at Fort William, Ont.

7483—July 6—Dismissing application of the town of

Campbellford, Ont., for Order directing the G.T.R. to pro-

vide better passenger and train service connections between

Campbellford and Toronto, Ont.

7484—July 9—Authorizing Canadian Northern Quebec

Railway to construct its lines and tracks across public road

between Lots 273 and 274, Parish of St. Stanislas, Que., at

mileage 69.77 west of the Quebec bridge.

7485—July 9—Authorizing the Canadian Northern Que-

bec Railway to construct its lines and tracks across public

road on Lot 301, Parish St. Stanislas, at mileage 69.30 west

of Quebec bridge.

7486—July 6—Dismissing complaint of J. B. Grenier,

of St. Tite, Que., alleging inefficient and unsatisfactory train

service of the Canadian Northern Quebec Railway between

Quebec and Montreal, and of lack of station accommodation

at Heronville, Garneau and St. Tite, Que.

7487—July 10—Authorizing the C.P.R. to construct a

bridge at mileage 97.8 on the Windsor section, Ontario

Division, and rescinding Order 5796, .April 8th, i9o<j, in ?o

far as it authorizes the construction of the said bridge.

(Continued on Page 103.)
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FREDERICTON MECHANICAL FILTER PLANT.*

Krfdoricton is situated on the St. John River and has a

poinilation of about S,ooo.

The water supply is drawn from the river through a 1
5-

inch riveted steel suction this taking- the water from a crib

pier 150 yards from the shore conveys it by gravity to a

pump well located adjacent to the waterworks station. From
the pump weJl the water is raised by two six-inch ccntrifuKal

pumps direct connected to reciprocating engines with cap-

acity of 1,400 gallons per minute. These pumps raise the

water to the coagulating' basin (54 feet by 22 feet 3 inches),

capacity 00,000 g-allons, divided completely into two cham-

bers to allow for the alteration of the period of coagulation

to suit the varying conditions of the river. From the co-

agulating basin the water Hows by gravity through the filter

beds do feet by 15 feet) at the rate of 125 million gallons

per acre per day to the clear water reservoir situated below

the filter building. The clear water basin has a storage of

470,000 gallons.

The coagulating- ba>in, filter tanks and clear water

basin are constructed of concrete. The supply and effluent

are controlled by hydraulic grates as are also the connections

for cleaning the filter beds.

The w-ater supply for the city is lifted from the clear

water basin and supplied directly to the city by a cross

compound Corliss Engine, manufactured by .Mlis-Chalmers-
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These facts having been -noted in the daily operation

I experiments were made in the laboratory for the purpose

of checking- these results, and determining if possible the

The following- table shows in detail the monthly oiieration of the filter plant :-

Record of Filter Plant Operation, 190S:
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The experiments proved the records in as much as they

show that an addition of turbidity increases the decolorizing

action of the chemical, however, it should be noted that the

laboratory experiments did not show as large an increase

in the percentage of removal as was indicated by the daily

records, and further that the reduction of alkalinity per

grain of alum used decreased with ihe addition of turbidity.

It is a peculiar fact that the color of the St. John River

water is harder to remove than is the case of any other

plant whose records have been available or whose operation

was personally observed. This is probably due to the fact

that coloring matter in the water is caused by bark, lumber
and other vegetable matter which reaches the plant in the

form of tannins. A series of experiments will be conducted

this year with a view of determining whether it would be
advisable to hold this water for a period before treating it

chemically thus giving the coloring matter a chance to de-

compose in which state it is believed the chemical would
reduce the color by a much larger per cent.

From the annual record of the Provincial Board of

Health the following table has been deduced showing the

cases of typhoid per month and year, as far back as it has

been possible to do so with accuracy :

—

Cases and Deaths from Typhoid in Fredericton, compiled

from Board of Health Records, 1895-1908.
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The Provincial Board of Health returns show deaths

from typhoid every year back to 1888.

Previous to the installation of the filter plant the aver-

age number of typhoid cases per year was 55, or practically

I per cent, of total poulation had typhoid fever every year,

and an average death rate of 9.7 per cent., since the in-

stallation of the filtration the average number of cases per

year is eighteen and the percentage of mortality has been

reduced to l.^ per cent. From personal examination and

information obtained from the Local Board of Health, it has

been ascertained that 80 per cent, of the cases of typhoid

* 1901. Board of Health records give only deaths for

this year.

+ 1903. Board of Health records give only deaths for

this year.

which have occurred since the installation of the filter plant

would probably Ije due to local sanitary conditions on the

premises, and it was further learned that two cases, approxi-

mately 10 per cent, were contracted outside the city, leaving

10 per cent, of the cases unaccounted for.

During the past summer the centrifugal pumps which

supplied the raw waters to the filters were found to be in-

adequate in size and the contractors were obliged to install

End View of Filter Building and Power-House.

pumps with larger capacity, and are now operating satis-

factorily. During the period which was required to con-

struct larger pumps, the Gaskill Engine was used to supply

water to the filters, but it w-as found to be practically im-

possible to supply water to the filters uniformly, and the

chemical therefore was not applied with a uniformity suf-

ficient to develop a high bacterial efficiency. The install-

ation of the larger pumps was completed during the latter

part of the month of October last. It will be noticed by

reference to the table of typhoid cases, that the months of

September and October showed an increase in the number

of cases, which may or may not be due to the irregularity

in the pumping, but which at least is a peculiar coincidence.

The new pumps have proved most satisfactory and there

have been no cases of typhoid reported since the first of

November which fact strengthens the argument that the

Interior of Operating Room.

increase of typhoid during the months of September and

October was due to irregularity of operation.

During the last year several sets of measurements were

taken to ascertain the accumulation of sludge in the coagu-

lating basin. Measurements were taken at six different

points daily, the average of which would represent the aver-

age depth at the time in the basin. From these measure-

ments it was possible to deduce a curve representing the

decrease in volume of the coagulating basin and thus deter-
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mine definitely the coagulation period which has proved to

be one of the most essential features in the operation of this

plant.

The Provincial Board of Health in its report to the

Lieutenant-Governor in Council makes the following com-

ment on the filtration plant and its results :

" It is with great pleasure and satisfaction that we have

to report that the large expenditure made by the city in the

inaugurating of a most perfect filtration plant in connection

with fheir water supply from the St. John River, and their

Biodern system of sewerage, has been fully justified by the

results showTj in the general health of the city as appears

on examination of the statistics hereto appended. Typhoid

fever, heretofore the blight of our otherwise most healthy

city has been eliminated as an epidemic and from the pres-

ent year's results we may fairly hope for and look forward

to a continued improvement in the general health of this

district as the result of these great sanitar>' improvements."

Filtration Plant Operating Expenses.

Cost of operation, exclusive of interest charges,

•^i>45io3- This, however, does not take into consideration

the fact that the city at the end of the fiscal year 1907 had

34,875 pounds alumina sulphate in stock, which should be

charged to igoS. This would otherwise have been an extra

expenditure $553.38, or a total expenditure for 1908 of

$2,004.71 for the operation of the plant.

SOME SUGGESTIONS REGARDING FORMS FOR
CONCRETE HIGHWAY BRIDGES.^

By F. A. Peterson, Fairmont, Minn.

Reinforced concrete, for the construction of bridges and

culverts, is superior to any other material that has been em-

ployed for such purpose. If properly made, it is not affected

by storms, winds, or floods, and not subject to decay, rust or

disintegration. It requires no paints or protection, no new

floors to repair, and is constantly getting stronger and better

with age.

The art in concrete bridge designing is its simplicity.

There is at this time no form of bridge construction more

simple and effective than the straight-beam design. It has

the advantage of an unobstructed water-way and is somewhat

cheaper than the arch design on account of the cost of forms.

Those contemplating building bridges of concrete should

employ a competent engineer to draw the plans. Do not

think of doing it yourself. If you undertake this class of

work, failure will surely overtake you. I have heard many
contractors complain that most engineers were too exacting

in their specifications. In most cases they have themselves

to thank. If the contractor is honest in his work and is

willing to do the right thing, he will soon get the confidence

of the engineer and the two will work together in harmony.

The cost of building concrete bridges, compared with

steel, will vary somewhat according to location. I believe re-

inforced concrete bridges for county purposes can compete in

price with the combination iron bridges that have been built

in the past. The up-keep for 'he concrete bridges is nothing

compared to the painting and repairing of iron bridges.

One of the difficulties to be met with in the construction

of concrete bridges is the procuring of suitable labor, and the

average carpenter, who has no experience in building forms,

is of ver>' little help to you. He does not realize the enormous

weight that the timber has to bear and therefore, as a rule,

does not build the centering strong enough. By employing n

man used to building forms, much lumber will be saved.

Usually too many nails are used in the work, causing a loss

of time in building and ruining a large amount of material.

No. 7 nails will generally be found large enough. Bracing can

be done away with largely by using bolts, and the average

man who does the bracing does not do it as it should be done,

*Read before the Xorthwest Cement Products .Association,

Minneapolis, Minn.

causing delay and loss. When bolts are used and well

greased, they can be readily released at any time.

Examination of the Site.

Before bidding on your job, examine the soil, bore down,
and find what foundation you have to contend with. If you

find any quicksand you must expect trouble, and your bid

must be in accordance with the foundation you find. Insist

on having the location and height of bridge to be built staked

out so that there will be no question afterward.

Your bid will be governed largely by the distance your

gravel an sand will have to be hauled. If your work is over

a river, generally a good quality of sand and gravel can be

found in pockets, but it is frequently mixed more or less with

a large percentage of clay and shale. Be very careful of this

material. One engineer decla.es that a 1:2:4 mix is ex-

travagant, when a 1:3:6 mix will do just as well. This :s

rather misleading. The writer will admit that if the proper

sand and aggregates can be procured, the i :3:6 mix will do

for *he footings, abutments and wings, but where one has to

procure the material in the country, the i :2:4 mix is safer 'o

use, on account of the class of material generally found.

Much has been said and written regarding the proper

amount of water to be used in concrete, where it is to be

poured, as is generally the case in bridge building. Con-

crete made as thick as cream is preferable under general con-

ditions, but the mass should be thoroughly churned with

paddles to dispose cf the air. There are times and places

when one should know when not to use very sloppy concrete.

For instance, when filling bridj^e beams with concrete, where

usually a network of reinforcement is used, judgment must be

used so that the reinforcement will not hold back the coarse

material, and allow the fine to pass to the bottom of the beam,

thereby causing an arch under which there is no support,

making your concrete uneven in aggregates and consequently

weakening it in strength. The foreman should be constantly

on the watch for errors of this kind.

Cost of Forms.

The cost data for form work in bridge building are mis-

leading. The writer believes that there is a greater oppor-

tunity for investigation in the construction of centering and

form building than in any other branch of concrete work. It

is generally estimated that it costs from forty to fifty per

cent, of the total cost of concrete in any building for form

work. The system known as the "two-board form method"

is a great improvement over the old style, and when the

forms can be successfully made of steel, a still greater saving

can be made. When your forms are all erected, be careful

that your lines are in place and see that your 'work is

measured a second time so that everything is true and in line.

In placing your steel, keep strictly to your plans : see that

every piece is placed as directed. Too much care cannot be

exercised in that branch of the work. Do not neglect wiring,

just because it is a little tedious. Have the wire cut about

eight inches long before you begin your placing of steel.

Xumber iS wire is generally used by the writer for wiring

rods together. If it is necessary to use stronger wire, just

double the Number iS. See that all the steel is placed before

pouring concrete. See that all sawdust and dirt are removed

before placing steel, and that your lumber is thoroughly wet

before concrete is placed.

Tools Needed In the Work.

Now a few words about a few of the tools needed :
\n

anvil, a small forge, a few cold chisels, crow-bars, sledge

hammers, post mauls, a good strong vise, tanner's nips,

pliers, wire cutters, several claw pullers, several pieces of

steel bars with both ends turned, to be used in taking the

forms from the concrete ; a few locomotive jacks, in case of

forms giving way : grindstone, pipe cutters, stock and dies,

taps and dies for bolts.

Nearly all of these you will find are indispensable. Your

steel should be ordered the proper lengths from the factory,

but the bending will have to be done at the job. Nearly all

(Continued on Page 103.)
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LEGAL NOTES
J. E. Parsons, B. A., Barrlstsf^at-Law.

[This department will appear In the third issue of every

month. Should there be any particular case you iNish re-

ported we would be pleased to give it special attention, provid-

ing it is a case that will be of special interest to engineers

or contractors.—Ed.

J

CONTRACT—CARRIAGE BY WATER—BUSHEL.

Meliady vs. Jenkins Steamship Co The defendant com-

pany were an American company running steamers of

United States registry from Chicago. The vessel they sup-

plied in this case was an American vessel, and of American

reg'ister. The plaintiffs by agents in Toronto, opened nego-

tiations with the defendants in Chicago for the carriage of

oats from Fort William to Buffalo. These communications,

after being carried on for a number of days, culminated by

the Chicago brokers wiring the Toronto people, offering the

steamer named "The Squire" to carry go,000 bushels of

oats at 2.% cents per bushel, and the plaintiffs, in reply,

telegraphed, accepting the offer. It then followed that the

steamer "Squire" proceeded to Fort William, where she

loaded oats (98,163 bushels), which were received by the

ship at 34 pounds per bushel. It transpires that 34 pounds

to the bushel is the Canadian standard, but the United States

standard is 32 pounds to the bushel. The oats were duly

carried to Buffalo, and, upon their delivery there, freight

was claimed by the vessel and paid by the agents of the con-

signees at the rate of -2% cents per bushel of 32 pounds

instead of per bushel of 34 pounds, and the shippers brought

an action for the additional freight they had been forced to

pay, the steamshiij company, on the other hand, claiming

that upon paying the freight all right to object to the

amount had been lost.

The Court held that, inasmuch as refusal to pay would

have resulted in demurrage and other loss, the amount was

paid perforce, and it could not be said it had been agreed

to or any rights waived by making the payment.

The case, indeed, calls up an interesting point as to

the formation of contract. It is an established principle in

English law, which also applies in the United States, that

where two parties adopt a common means of communication,

as, for example, the post-office, then that common agent is

equally identified with both, so that the contract is complete

as soon as a letter of acceptance is mailed, and even before

that letter has been delivered. Thus, too, in this case, both

parties, if not in the earlier stages, did finally accept the

telegraph company as their common agent. The offer was

wired from Chicago to Toronto and was accepted by the

return telegram. Therefore, the contract was completed,

or, in other words, made in Toronto, and, therefore, it was

to be supposed that the Canadian customs and standards

would apply. In addition to this is the fact that the cargo

of oats when loaded at Fort William was received by the

steamship company as measured by the Canadian standard

of 34 pounds to the bushel.

The Courts have held that freight could only be legally

demanded at 2K cents per 34 pounds, and that the balance

must be refunded. 18 O.L.R., 251. ,

CLOSING OF HIGHWAY.

Taylor vs. Village of Belle River The council of the

village of Belle River pas>ed a by-law in .August, iqoS, pro-

viding for the closing of part of the Tccumseh Road through

the said village, and Taylor, one of the ratepayers, moved
to quash the by-law as ultra vires of the council. By

Sec. 637 of the Ontario Municipal Act, 11303, municipal

councils have power "for stopping ujj roads

wholly within the jurisdiction of the council."

It was contended that "wholly" applied to the territorial

limits of the roadway, and, therefore, the council could not

close a road which passed through several municipalities

;

but the Court held it applies not to the locality of the road,

or part of road, but refers to the question whether any other

council or person has any control over that particular road

or portion of road. They held, therefore, that the council

may close that part of a highway lying within its own limits,

although the road is a general highway extending from

township to township. 18 O.L.R., 330. It seems probable,

however, that in closing' such a road the council would be

bound to open up some other highway in substitution for

same.

Any unlawful stopping or diversion of a public highway

is an obstruction, and amounts to a criminal offence. "Once
a highway, always a highway," and a highway cannot be

stopijed or diverted except by special Act of Parliament, or

following the pjrovisions of some general Act. In Canada
this power of Parliament is handed over to the Provincial

Legislature. It is the duty of local councils to protect public

rights-of-way within their confines, and they cannot proceed

to close or otherwise interfere with any highway except by

such precise methods as the Legislature has prescribed.

DRAINAGE—OUTLET FOR WATER.

Hiles vs. Township of Ellice The Township of ElUce,

wishing to drain certain lands within their own township,

exercised the powers given by the Municipal Act of carrying

the work into the lower adoining" Townshij] of Elma, for the

purpose of finding' an outlet, without any petition from the

owners in the adjoining township. The plaintiff claimed

that the defendants did not carry the drain to any proper

outlet, but brought in the water from the Township of

Ellice and deposited it on the land in Elma at a point from

which it spread over several lots, eventually reaching his

land, where it lay, to the detriment of his farm and crops.

Held, that a municipality constructing a drain cannot

let water loose just inside the boundaries of, or, indeed, any-

where within an adjoining township, without being liable for

injury caused to surrounding lands.

Held also, that a tenant of the lands injured can main-

tain an action and recover damages for such injury as

results during his occupation. During the term of lease his

rights rest upon the- same basis as if he were a freeholder.

2; S.C.R., 420.

Where the owner of lands is thus injured he has two

means of redress, and may suit himself as to which he will

follow. He may apply for arbitration to the drainage referee,

.md thus assess his damages, or he may issue a writ for

the amount of the injury he has sustained and obtain judg-

ment of court. 25 O.A.R., 226.

CONFinENTIAL RELATIONSHIP
PERFORMANCE.

SPECIFIC

Henderson vs. Thompson The plaintiff, who lives in

Rossland, B.C., visited the defendant, Mrs. Thompson, who

lived in Seattle, Wash., and ascertained that she was willing

to sell a house and lot which she owned in Rossland : and

he offered to act in a friendly way for her in helping her to

secure a purchaser. I'pon his return to Rossland he opened

up correspondence with her, representing that he wa> in
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toutli with prospective buyers, whom, however, he did not

name, lie informed her that the house was in a dilapidated

condition, and, therefore, a good price could not be ob-

tained, and advised her to accept the offer made, which she

did. Later, when she discovered that the plaintitt' and his

wife were themselves the purchasers, she refused to carry

out the sale, and ihey brought this action to force her to

convey to them.

It was admitted that the defendant thought the plaintiff

did not want the property himsc'f, but only wished to befriend

her in finding a purchaser. He refused, indeed, her offer to

pay him a commission for his services, but that, of course,

made no difference, as he left her clearly under the impres-

sion that he was nevertheless to act as her agent in the

[irospective transaction.

When he returned to Rossland he continued the mis-

representation, and led her by letters to believe that he was

in treaty with some third parties for the purchase, and ad-

vised her to accept that third party's offer as being the best

he could get out of them. As a matter of fact, it transpires

that the third party was his wife, and that he himself had an

interest in the purchase. He, therefore, occupied a position

where his interest and his duty conflicted, and the au-

thorities arc conclusive that, in such cases, where there is

a non-disclosure of that which it was the plaintiff's duty to

disclose, no specific performance can be granted. In this

case there was not only non-disclosure, but misrepresentation

of material facts.

The plaintiff's action was dismissed with costs, 41

S.C.R., 445.

In the days when English law was in the evolutionary

stages the courts knew nothing of such a process as en-

tDrcing specific performance of a contract. If one man
refused to carry out his contract, the other party could insti-

tute an action for damages, and these, if obtained, would be

proportioned to the seriousness of the loss or injury suffered

by reason of the breach of contract. Then the plaintiff must

proceed to collect his judgment, which was in many cases

useless, as the defendant was not a man of substance, and

thus the legal remedy was really a farce.

A secondary practice arose later in allowing the injured

ti) elect to proceed for damages as above or sue for perform-

ance of the contract. The older remedy was based upon

strict law, and if a plaintiff could prove a breach, he was

ntitled to a judgment, be it ever so small; but the new pro-

cess was based upon equity and good conscience, and the

Courts would refuse to help him if his own conduct had not

been open and honorable. In the case above the plaintiff
;

proved the existence of the contract, but the Court refused

to enforce it because obtained by dishonorable means. i

(Continued from Page loi.)
j

of it should be bent cold; unless you have an experienced

blacksmith there is danger of overburning your steel, thereby

weakening your material.

Most of your outside forms can be removed the next day
1

after the concrete has been placed, by wetting the concrete I

thoroughly. Then apply a i :2 mix of fine sand, brushing

and rubbing down with a carborundum stone. This gives the

snrface a very smooth and pleasing effect.

Last but not least see that all plank walks and scaffold-

ing are rigid and strong, preventing any cause for accidents.

This one item alone may save you an expensive law-suit.

Take no chances.

Ra.lway to install and maintain semaphores at its own
expense on each line of railway.

,

74yo—July 6—Authorizing the Canadian Northern On-

j

tario Railway Co. to cross and connect the tracks of the

;

Ottawa and Prescott' Railway Co. at mileage 56.O west from
llawkcsbury, Ont.

; interlocking plant lo be installed.

749'—July 9—Approving Canadian Northern Ontariu
Railway Co.'s freight tariff, C.R.C. 74, for use on the c.im-

pany's line of railway east of and in< hiding Toronto and
Sudbury.

740-— July 0— Refusing application of corporation of

Township of Rochester for Order varying Order No. (kj«i,

May loth, igo*), authorizing the construction by C.P.R. of

Bridge No. 92.1 on Windsor section, Ontario Division.

7493—July 10—Authorizing the Canadian Northern On-
tario Railway to open for trafhc that portion of its line from
South Nation River to Rockland, a distance of twelve miles.

7494—July 7—Disallowing Canadian Express Company's
notice of cancellation of rate of 30 cents per 100 pounds on
freight shipments from Queenston, Ont., to Toronto, Ont.,

which was made effective by the company on i4ih June, \c)<».

1 7495—June 25—Directing the G.T.R. and Hay of Quinte
Railway Companies to publish and file with the Board a

joint rate on bituminous coal from Black Rock, N.Y., and
Suspension Bridge, N.V., to Marlbank, Ont., of $1.43 per
ton of 2,000 pounds on a minimum weight of fifteen net tons

per carload, except in case of cars having a less marked
capacity than fifteen net tons, the said marked capacity,

but not less than twelve net tons shall be the minimum
carload weight. Rate to become effective not later than 23rd

August, 1909.

7496—July 6—Authorizing town of Prescott, Ont., to lay

and maintain a sewer outlet pipe across tracks of C.P.R. at

Prescott.

7497—July 'o—Approving by-law of the Atlantic, Ouebe
and Western Railway Co. authorizing Alphonse Lemieux,

general manager of the company, to prepare and issue tariffs

to be charged for all traffic carried on its railway.

7498—July 6—Dismissing application of Herbert Bing-

ham and Joseph Quenncville, of Crysler, Ont. ; Robert

Stevens and Thos. Fleming, of Township of Finch, and

Louis A. Landry, Township of Cambridge, for an Order

directing the Ottawa and New York Railway to rebuild its

railway station at Crysler, Ont., at a point on the north-east

side of its railway line about 1,657 feet in a north-westerly

direction from the site of its previous station.

7499—July 6—Dismissing application of the Montreal

Park and Island Railway for authority to extend its line of

railway along St. Denis Street, Montreal.

7500—July 7—Dismissing application of the Manitoba

Grain Growers' Association for Order directing C.P.R..

C.N.R. and G.T.R. to reduce their charges for the elevating

and storage of grain at terminal elevators at Fort William

and Port .Arthur, Ont.

7501—July 13—Authcfrizing the C.P.R. to construct .its

railway across the highways in Township of Tay at mileage

2. 98, 3.05, 5.36, 8, and 9.14.

7502—July 8—.Approving location of the L'nion Station

of the C.P.R. and C.N.R. at Maryfield, Sask.

RAILWAY ORDERS.
(Continued from Page 98.)

74SS—July 9—Directing the G.T.R. to provide a night

watchman at Wellington Street crossing, Hamilton, Ont.

74S9—July 9—Authorizing switching coniiections be-

tween the Bay of Quinte Railway and the King'^oh and

Pembroke Railway at Harrowsmith, Ont. ; Bay of Quintfi

EXPERLMENTS MADE AT GARDEN CITY.
DODGE CITY, BUCKLIN. AND FORD,

KANS., WITH SAND=CLAY.^

In the semi-arid portions of Kansas and Nebraska there

is an extensive area of sand hills. These hills are usually

parallel to the rivers, and vary in width from a few hundred

yards to several miles. They are continually shifted by the

w'inds, and hence road building in this region is a difficult

problem. Good road material is scarce and the country is

sparsely settled. In many localities there are no road ma-

* From information furnished by the Public Roads De-

partment of the Department of Agriculture, U.S.



I04 THE CANADIAN ENGINEER July 23, 1909.

terials except an alkali soil, gypsum clay, or a gumbo-like

sedimentary clay.

Experiment at Garden City, Kans.

At this point sand hills run parallel to the Arkansas

River on the south side, and form a strip nearly seven miles

wide. A careful inspection of the vicinity revealed no avail-

able road material except occasional deposits of gypsum clay

distributed irregularly across the sandy belt. From two of

these deposits was taken the material used in the construc-

tion of the road at this place. The first pit was opened about

900 feet east of the road and the other near the roadside.

From the first pit 6S cubic yards was hauled, but it was then

abandoned because of the distance of haul, and because the

clay showed a lack of binding power. The road was com-

pleted with material from the second pit. The farther down

in the pit the stickier was the clay and the better it com-

pacted after the addition of sand.

The problem to be solved in this case was the best

method of handling the local material, gypsum clay, so as

to produce a road with a wearing surface capable of resisting

the action of the constant winds, which are generally from

the south. For this experiment a section of road 765 feet

long, situated on the slope of a sand hill, was selected.

The clay was hauled directly upon the road, down the

centre of which a width of 12 feet had been staked. The

clay covering was spread to a depth of about nine inches

immediately after it had been dropped on the road. The

clay was hauled over the loads previously deposited and all

holes so made were filled at once. Traffic was allowed upon

it, and this compacted the clay firmly. During the time of

hauling the clay no rain fell, but after the hauling was com-

pleted a heavy rain soaked the clay, and the road was

finished as follows : While the road was wet a spike-toothed

harrow was put on and the clay completely pulverized. Then

five furrows were backfurrowed on each side of the clay,

thus raising the sand shoulders above the clay centre. A

split-log drag was now put on the road, and the sand thus

raised by ploughing was pulled from the shoulders upon the

clay and thoroughly incorporated. The road was then

smoothed and left for travel.

While the construction of this road followed closely the

ordinary method of sand-clay construction, still there were

some variations, owing to the peculiar conditions to be

met, as has already been explained. It was believed that a

surface was necessary which would resist the occasional

heavy showers incident to this climate and at the same time

the action of the winds. Therefore, the clay having the

greatest tenacity was selected. Because of the dryness of

the climate it was deemed best to proportion the clay far

in excess of the sand. While the clays available may not be

altogether desirable, still any clay that will pack under traffic

will improve greatly the heavy sands found in this locality.

The cost data of this experiment follow, and also the

miscellaneous details of all four sand-clay experiments

(Table 6).

Stripping clay in pit $ 7 '7

Ploughing up clay in pit 10 50

Loading clay into wagons 33 00

Hauling clay to road 39 50

Spreading clay on road , 10 00

Sanding, harrowing, and finishing road 2 33

Cost of clay on road per cubic yard 40

Cost per square yard of part clayed 10

Rate per mile 707 45

Table 6 Miscellaneous Data of Sand-clay Experiments.

Length of Entire Width of Deptli of Clay Surface

road width of clayed clay hauled clayed.

Place. treated, road. part. layer, to road.

Ft. Ft. Ft. Ins. Cu.yds. Sq.yds.

Garden City 765 30 12 256 1,020

Dodge City. 9,750 30 14 an 3,703 15. '6?

Bucklin ...4,271 30 14 12 1,883 6,644

Ford 350 30 16 13 179 622

a Depth of clay and sand.

Experiment at Dodge City, Kans.

The same natural conditions exist here as at Garden

City, and the sand hills are on the same side of the river,

though only two miles wide. A section of the road leading

to Mincola, Kans., was selected, and after the work was

started the citizens became much interested, and urged that

the entire two miles be hard surfaced. This was done.

The general plan of construction at this place was

similar to that at Garden City. A deposit of clay was found

near the middle of the section to be improved, formed from

silt from an old irrigation ditch no longer in use. The water

had been allowed to run into a large basiif, and about four

acres were covered to a depth of 18 inches with this fine silt.

It had thoroughly dried out, so that when ploughed up it

was in excellent shape for handling with shovels. This

material was almost gritless, and became very sticky when
wet. Although this may be regarded as an unusual condi-

tion in this locality, nevertheless results may prove it ex-

pedient to use a river silt for road purposes in other irri-

gation districts when practicable. If this material had not

been found the road would have cost fully 50 per cent. more.

The entire roadway was 30 feet wide. In the centre of

this a 14-foot track for clay was laid out by ploughing two

furrows 14 feet apart. The dirt was thrown out toward the

side gutters. Beginning at the middle, the 14-foot part was

ploughed by backfurrowing the dirt toward the centre. This

formed a crown in the middle of the part to be clayed. Next,

this was harrowed and the subgrade completed with a small

grader. The shoulders were then made by running a furrow

outside the subgrade and backing up the first furrow on

each side. Two more such furrows were run, and in this

way the shoulders were formed at least 10 inches higher than

the subgrade. If the cross section is level, a toothed harrow

is excellent to prepare the subgrade after it has been

ploughed as has been described above. When it is necessary

to move material from one side to the other, or to carry ma-

terial along in the subgrade, a two-horse grader will be

found useful.

.After the subgrade had been prepared the clay was

hauled and dropped three loads abreast. The centre loads

followed the centre line exactly, and to this end a line of

centre stakes was set 200 or 300 feet in advance of the clay

hauling. It was then an easy matter to drop the side loads

properly. It is best to keep the centre loads 30 to 50 feet in

advance of the side loads. In this way three teams may be

kept busy at the same time. In order to get a sufficient sand

covering upon the road, drag scrapers were used and sand

hauled from beyond the borders of the roadway. It was then

spread with a harrow and a two-horse grader evenly over the

road and mixed with the dust and fine particles of clay.

After a rain the sand was quickly incorporated with the clay.

Still more sand was evidently needed, and this was harrowed

into the clay as the mass dried and packed under travel.

Finally, a large grader was used to shape the road.

As has been stated above, the clay at this place was

rather more of an accident than a natural condition of wide

extent ; still it is of sufficient importance to justify a careful

study of its behaviour on the road. It would be an easy

matter to provide settling basins along irrigation canals

where this fine silt could be collected, and after the water

had been shut off, the clay thus deposited could be hauled

upon the road. In this way large quantities of material could

be provided, and if its use proves as valuable as indications

seem to show, much good may be expected from this source

in the improvement of heavy sand roads along irrigation

ditches. In this experiment the silt combined readily with

the sand when wet and held it firmly. The addition of sand

took away its sticky qualities.

The cost data of this experiment follow :
—

Foreman for job $ 5' 5°

Excavation (2,539 cubic yards) 39669

Shaping subgrade 70 00

Ploughing up clay 54-875

Loading clay into wagons 47° 00

Hauling clay to road 608 38

I
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Spreading clay on road 93 00

Harrowing- and mixing clay and sand 6 00

Sanding road and building shoulders 107.685

Dressing rciad with grader 27 00

Work on bridge, timber, etc 59 53

Repairs, water boy, and sundries 52 75

Cost per square yard of part clayed -138

Kate per mile i.i35 83

Experiment at Bucklin, Kans.

For this expcnniciit a poition of the road leading from

Bucklin to Spearville was selected. It was on the south side

of the Arkansas River, as in the preceding cases. The

general plan of construction was identical with that used at

Dddgc City, but the clay was of a different quality. At the

south end of the road a clay was used which proved to be a

kind of buckshot. It hardened well, although the surface

appeared to be of a loamy character and blistered badly at

first, though later it packed and gave promise of durability.

After removing the surface of the clay pit to a depth of 12

inches the character of the clay changed materially and it

promised to be an excellent road material. At first it was

feared that it might lack the necessary binding power, but

as it was the only material within a mile of the road its use

was begun as an experiment. When the pit was lowered 30

inches the clay became excellent in quality. This pit was

located at the highest point on the road, and its use proved

a great economy because of the ease of haul. From a place

near the other end of the road an alkali clay was hauled upon

the sand at that end. A section 6,771 feet long was laid out

and ploughed and the subgradc shaped ready for the clay.

Of this distance, a section 4,271 feet long was improved and

a section of 2,500 feet left to be improved by the community.

Following are the cost data of this experiment :

—

Foreman for job $ 50 00

Excavation (1,584 cubic yards) 224 07

Shaping subgrade 32 37

Ploughing up clay in pit 1675
Loading clay into wagons 235 75

Hauling clay to road 304 . 875

Spreading clay on road 44.625

Repairs, etc 40 92

Cost per square yard of part clayed .14

Rate per mile 1,183 64

Experiment at Ford, Kans.

At Ford a short section forming the south approach to

the bridge crossing the Arkansas River was graded and clay

added. This was really a matter of grading an incline to the

bridge, but as the material for the approach was sand it was
necessary to form a hard top surface. This was done by

adding clay. The material was gotten from a valley basin

where clay had settled. The section of road treated was 350

feet long, and a bed of clay 16 feet wide and about 12 inches

deep was put on. The surface was then covered with sand

two inches deep and left for traffic to mix. It was frozen

hard when placed on the road.

Some of the cost details follow :

—

Filling up and widening road $ 17 25

Ploughing, loading, and hauling clay :o 50

Spreading clay 8 00

Sanding clay 8 00

Dressing road with grader .50

Total cost $104 25

TORONTO ENGINEERS' CLUB ANNUAL
EXCURSION.

On Friday and Saturday, July i6th and 17th, the En-
gineers' Club, Toronto, held their annual excursion. Last

year they journeyed from Toronto to Pctcrboro', and sailed

up the Trent Valley Canal from Peterboro' to Bobcaygeon.
This year they went by C.P.R. from Toronto to Bobcaygeon,
and sailed west through sixty-eight miles of lake, river and
canal to Lake Simcoo, then across Lake Simcoe from Beaver-

ton to Jackson's Point, .md home to Toronto by ilu; York
Radial Railway.

The members of the club who were along, together with

a few friends, were: C. H. Rust, City Engineer; J. G. Sing,

Government engineer, both of whom are past presidents of

the club; John Tolmie, M.P., J. H. McGregor, C. J. Printz,

W. A. Johnson, John Scott, W. G. Bligh, E. A. Collycr, E.

A. James ; A. T. Malone, resident engineer, Newmarket
Canal; O. N. Scott, J. A. Richardson, W. A. Buckc, B. G.

McBurney, T. C. Irving, jr., R. Home Smith, C. B. Ham-
ilton, A. F. McCallum, W. C. Brennan, R. A. Baldwin,

chairman Executive ; T. L. Somerville, D. D. James, C. W.
Dill, K. 11. Keating, T. J. McConkey, R. Southam, J. S.

Fielding, and L. J. Street, the treasurer of the club, and who
capably managed the expedition.

On the boat the party were the guests of Mr. M. J.

Butler, Deputy Minister of Railways and Canals, and in the

hands of Mr. J. Harris McClellan, superintendent Trent

Valley Canal, who was not only an ideal host, but a veritable

cyclopedia of information as well.

The trip was really the second chapter of last year's

outing, which was over the eastern end of the canal. The
day was spent aboard, with intervals for examining the

engineering works along the route.

The expressions of approval were very general among
the visitors at finding the work done along the whole route

of so substantial and permanent a character. The new steel

lift locks at Kirkfield naturally drew the closest attention,

and the ease and precision with which these immense steel

tanks lowered the boat from the level of Balsam Lake, the

highest of the system, to the reach forty-eight feet below,

as well as the massive and finely-finished character of the

whole lockage work, was the subject of much favorable

comment.

Boats can now travel on the canal from Lake Simcoe to

Healy's Falls, a distance of 165 miles. Between Simcoe and

the high level at Balsam the rise is 122 feet, this being over-

come by six locks, one of eleven feet, three of fourteen feet

each, one of twenty-two feet, and the Kirkton lift of forty-

eight feet. There will be eight feet and four inches of water

over the sill, and the locks will accommodate vessels 140

feet long by 34 feet beams. A barge this size will hold

25,000 bushels of grain. The total length from Lake Simcoe
to Trenton will be 210 miles, or, when the Severn works are

completed from Georgian Bay to Trenton, it will be 272

miles. The supplementary canal from Cooke's Bay on Lake
Simcoe to Newmarket is 17J4 miles in length. On the main
canal there are great contributory lake and river waters,

which are controlled by dams and weirs, while there is

a drainage area of over one hundred square miles contribu-

tory to the Newmarket system, over which the water can

easily be controlled, thus assuring abundance of water for

operating at all times of the year, and furnishing as well

very large quantities of valuable water power.

Before parting, Mr. Rust, on behalf of the club, ex-

pressed to Mr. McClellan their appreciation of the most

hospitable entertainment provided. They were delighted to

see the country and the work that was being done. In his

reply Mr. McClellan spoke of the scope of the work and the

good progress that was being made, especially since the

Deputy Minister, Mr. Butler, had taken it in charge. He
hoped to see it opened all the way from Midland to the

Thousand Islands. In New Jersey alone, he said, tnere were

$50,000,000 spent annually in the tourist trade, and the large

and increasing tourist traffic in the waters served by this

canal would soon make this alone a very important source

of revenue, in addition to the local and through commodity

trade. The character of the work showed for itself, and he

was delighted to have the Toronto engineers with him to

inspect it.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS—413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box IIS, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
q6 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa; S. J. Chap-

leau, Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.-

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont.; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, J. F. Demers, M.D., Levis, Que.; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILW.\Y ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, iS7 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southworth, Toronto ; Secretary, R. H. Campbell,

Ottawa.

DOMII'JION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Hash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy ; Secretary, B. F. Mitchell, City En-

gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—^6 King Street

West. President, A. B. Barn,-; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,
England. Canadian Members of Council :—Profs. F. D.

.\dams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALT-
FAX.—President, J. H. Winfield ;

Secretary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTUR.\L INSTITUTE OF CAN-
.\DA.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, .'Vlcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President,
Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 173S Monad-

nock Block, Chicago, III. Andrew Allen, President
; J. H.

Warder, Secretary.

COMING MEETINGS.

Nova Scotia Society of Engineers: September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

National Irrigation Congress—Seventeenth meeting,

.August g-14, at Spokane, Washington; Arthur Hooker, Secre-

tary, Board of Control, Spokane, Wash.

League of American Municipalities.-August 25-27.

Thirteenth annual convention at Montreal, Que. John Mac-

Vicar, Secretary, Dcs Moines, Iowa.

American Society of Municipal Improvements.-Novem-

ber 9-1 1. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7. at

Toronto, general annual assembly. Secretary, /Mcide Chaussd,

R.S.A. ; P.O. Box 259, Montreal, Que.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending- in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon applicatipn.

TENDERS.

Nova Scotia.

li.\LlF.\X.—Tenders for supplying furnishings for the

Nova Scotia Technical College will be received up to Satur-

day, July 31. F. \V. Smith, secretary to commissioner.

SYDNEY.^Tenders are wanted until August 4th, for

sewer extensions. D. McD. Campbell, City Engineer.

Quebec.

MONTREAL.—Tenders will be received until Thursday,

the 2gth July, for the supply of: (i) A ten ton steam road

roller. (2) 1,600 tons of K-inch "Banc-Rouge" gravel

(screenings). (3) 900 tons of 2-inch "Banc-Rouge" broken

stone. L. O. David, City Clerk.

Ontario.

BERLIN.—Tenders are invited for bitulithic, asphalt

block, and vitrified brick pavements. Davis and Johnson,

City Engineers.

LONDON.—Tenders will be received up to Saturday,

July 24th, for construction of the Scanlon drain, London
East. F. \V. Farncomb, Township Engineer.

MIDL.^ND.—Tenders will be received up to Monday,
the 26th July, for the construction of approximately 20,000

lineal feet of concrete walks. Thos. L Trueman, Town
Clerk.

OTTAWA.—Tenders will be received up to August 15

for the furnishing of iron posts for use on the survey of

Dominion lands. P. G. Keyes, secretary, Department of

the Interior.

OTT.\\V.\.—Tenders will be received up to August 15th,

for supplying the lubricating oils required by the Department

of Marine and Fisheries for three years. G. J. Desbarats,

acting Deputy-Minister of Marine and Fisheries.

OSH.AWA.—Tenders wanted until Aug. 2 for supplying

material and erecting a Y.M.C.A. building in Oshawa. Plans

and specifications may be seen at Mr. F. Bull's office,

Oshawa, or at the office of C. J. Gibson, 75 Y'onge Street,

Toronto.

RAINY' RR'ER.—Tenders will be received until July

2Sth for pipelaying, pumping machinery and other water-

works equipment. Jas. A. Bell, Consulting Engineer, St.

Thomas, Ont. J. H. Wilson, Town Clerk. (Advertised in

The Canadian Engineer.)

SIMCOE.—Tenders for Post-Office fittings will be receiv-

ed until July 30th. Napoleon Tessier, Secretary, Department

of Public Works, Ottawa.

TORONTO.—Tenders will be received up to Tuesday,

August 3rd, for the construction of reinforced concrete arch

of 3S-foot span, having a 42-foot roadway, and two 6-foot

sidewalks, containing about 1,500 cubic yards of concrete.

Joseph Oliver (Mayor), Chairman Board of Control.

TORONTO.—Tenders will be received until July 28th for

the construction of transformer and interswitching stations

at Toronto and other points in Ontario. Hydro-Electric

Power Commission, Continental Life Building.

Manitoba.

WINNIPEG.—Tenders will be received until August
2nd and August i6th for hydraulic, electric, and auxiliary

equipment for the generating station at Point du Bois. For

plans, etc., apply Smith, Kerry & Chace, engineers, Win-

nipeg; William Kennedy, jr., Y'. M. C. A. Building,

Montreal, and M. Peterson, secretary. Board of Control,

Winnipeg.

WINNIPEG.—Tenders for supply of quantity of brass and
galvanized fittings will be received to Saturday, July 24th.

M. Peterson, Secretary, Board of Control.

Sasi«atcliewan.

Ik.WCIS.—Tenders will be received until Monday,
July 26th for : (a) Furnishing material and constructing a
concrete collecting basin, 25 ft. x 25 ft. x 18 ft. (b) Fur-
nishing 9,750 feet 6-inch wooden pipe, (c) Furnishing 4,630
feet 6-inch cast-iron pipe, with necessary special castings.

(d) Gate valves, valve boxes and soft lead, (e) Labor laying

wooden and iron pipe. C. R. Gough, Secretary-treasurer.

MOOSE JAW.—Tenders will be received until Monday,
August 9th, for the construction of a reinforced concrete

bridge and abutments. J. Darlington Whitmore, City Engi-

neer. (.'\dvertized in the Canadian Engineer.)

MOOSE J.WV.—Tenders will be received until August
9th, for the construction of concrete walks and concrete block

crossings. J. Darlington Whitmore, City Engineer. (Adver-

tized in the Canadian Engineer.)

S.'\SK.ATOON.—Tenders are wanted for the construction

of a subway under the C.N.R. tracks. Geo. T. Clark, City

Engineer.

British Columbia.

K.^MLOOPS.—This city desires tenders for pipe,

hydrants and fittings in connection with waterworks exten-

sions. R. H. Lee, City Engineer.

NEW WESTMINSTER.—Tenders will be received up to

Monday, August gth, for supplying about 74,600 feet of steel

pipe, with an inside diameter of 24 inches, and about 16,000

feet of steel pipe with an inside diameter of 12 inches. Speci-

fications may be seen at the office of Messrs. Hermon and

Burwell, Vancouver, B.C. W. A. Duncan, City Clerk.

CONTRACTS AWARDED.

Quebec.

WESTMOUNT.—Cairnie & Company have secured a con-

tract from this city for laying sidewalks and channels at 25

cents a square foot. Gutters and channels will be constructed

by Morssen & Company at 69 cents a square foot, and gutters

only at 52 J^ cents. The acceptance of the Structural Steel

Company's offer of $3,800 for incinerator extensions was

ratified.

Ontario.

AMHERSTBURG.—The Gutta Percha & Rubber Com-
pany have been given a contract by this municipality for 300

feet of No. i Paragon hose. The town has been buying this

brand for many years with satisfactory results.

LONDON.—.'Vt a recent council meeting the following

contracts for sewers were awarded : Hamilton road, F. Hard-

ing, $499, side drains 28 cents a foot ; Palace Street, F. Hard-

ing, $524, side drains 26 cents; .Ardavan Place, Blight &
Fielder, $623, side drains 50 cents.

PETERBOROUGH.—James Peat & Sons, of Petrolia,

Ont., have received a contract to bore for gas and oil at $1.50

per foot for 2,500 feet.

TORONTO.—The Provincial Department of Public

Works has awarded the contract for the construction of the

new dam at Dog Lake to Mr. Wm. White, of Burlington.

TORONTO.—The contract for the new boilers for the

Normal School heating plant has been awarded to the Poison

Iron Works, Toronto, at $1,895. The Institute for the Blind

at Brantford is also getting a new set installed, for which

the Waterous Engine Works Company, of Brantford, will re-

ceive $1,940.
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Saskatchewan.

NORTH BATTLEFORD.—One hundred thousand dollars

will be spent by this municipality for the installation of water-

works, sewerage and electric light. Contracts have been

awarded as follows :—Excavations, McManus & Marocco, of

Winnipeg; power house and pump house, William Cook.

Saskatoon, Sask. ; steel water tower and housing, Ontario

Wind Engine & Pump Company ; foundation for water tower,

William Cook; water pipes (cast iron and special) ; hydrants,

valves, etc., Canada Foundry Company.

Alberta.

EDMONTON.—The Edmonton Standard Coal Company

has been given a contract for 1,400 tons of coal at $2.90.

EDMONTON.—Tenders for the new high school wore as

follows :

—

Roman stone. Calgary. Tyndall.

*Carmcl & Spencer $105,101 $105,101 $115,601

Manson & Dunlop 113,690 114,494 ii7>79Q

Kendall & Mackay 114,578 ii5,578

McHardy & Sheppard 135,377

Geo. C. Porter 117,184 119,684

Chas. May 116,400 116,980

Pheasey & Batson 114,300 114,800

.Accepted.

RAILWAYS—STEAM AND ELECTRIC.

New Brunswick.

MONCTON.—The new I.C.R. freight car and passenger

car repair shops, to be built at St. John, will be of the most

modern and advanced style, according to the plans now on file

at the chief engineer's office of the I.C.R. here.

ST. JOHN.—The C.P.R. will spend $75,000 on improve-

ments at Aroostook Junction. Tenders for the extensions,

which include a six-stall engine house, turntable and pit, will

be opened in a few days.

ST. JOHN.—A. & W. D. Wheaton have been awarded the

contract by the Drummonds for the twelve mile section of rail-

road between Bathurst and their mines in Gloucester County.

They have sublet five miles of the work to the contracting firm

of Mitchell & Sutherland. Both of these firms have been sub-

contractors from the Toronto Construction Company on their

work on the G.T.P. Mitchell and Sutherland were at Chip-

man, and the Wheatons about eight miles northeast of Stanley

in York County.

Quebec.

MONTRE.AL.—Most of the proceeds of the sale by the

Canadian Pacific of $5,000,000 of its preferred stock in Lon-
don will be applied to the fnlargement of its terminal facili-

ties at Montreal.

MONTREAL.—A strong belief prevails in railway and
financial circles that negotiations are now in an advanced
stage aiming at the acquisition of the New York Ontario
and Western, either by the Canadian Pacific direct or

through its Soo line. The assets of the New York, Ontario
and Eastern are valued at $92,870,000, of which $77,000,000
represents franchises and property and $12,000,000 invest-

ments in other companies. Its common stock is $58,000,000,

and its funded debt $23,000,000.

Ontario.

COBALT.—Chief Engineer C. G. Henry, of the Nip-

issing Central Railway, has gone to Ottawa to file with the

Government and Railway Commission, final location and
structural plans of the Nipissing Central Railway, which is

to connect Cobalt and Haileybury by an electric line this

year.

FORT VVILLI.AM.—A new union depot is being built at

this point. The C.P.R. has put a force of men on the excava-
tions.

HAMILTON.—It is believed that railway construction
will be active about this city during the latter part of this

year, as several railway companies arc likely to begin oper-

ations in extending their lines. The Radial may be extended

from Oakville to Toronto, the Guelph Junction spur line will

probably be started, the Canadian Northern proposes to

build its Niagara to Ottawa line, and the Hamilton, Water-
loo & Guelph Railway will likely be started. The condition

of the money market during the last year or more has inter-

fered with the plans of some of the companies mentioned,
but it is understood that this difficulty has been or is being
met and that in a short time active operations will be com-
menced.

OTT.A.WA. — The Railway Commission has issued an
order compelling every railway in Canada to have the whole

of its right-of-way properly fenced in by January i, igii.

The order states that the fence must be of a minimum height

of four feet six inches, and gates must be provided at every

farm crossing. At every level highway crossing there must
be adequate cattle guards. The width of approaches to level

crossings must be twenty feet on concession and main roads

and sixteen feet on side and bush roads.

TORONTO.—The Canadian Northern Railway have just

sold debentures amounting to $10,000,000, which will be

applied on the construction of a line from Toronto to Nia-

gara Falls, with an extension from Toronto to Smith Falls

and Ottawa, to join existing lines to Montreal and Quebec

via Hawkesbury.

TORONTO.—Writing to the Ontario Railway Board, the

manager of the Irondale Bancroft and Ottawa Railway inti-

mated that his line might shortly be extended in the near

future towards Ottawa. At present the line extends from

Kinmount Junction on the Grand Trunk to Bancroft, a dis-

tance of 48 miles.

Manitoba.

WINNIPEG.—The Fisher Construction Company, of

Chicago, is considering the construction of an electric railway

from Minot, N.D., to a point near Boscurnis, Sask. It is said

that $150,000 has already been subscribed.

Saskatchewan.

NORTH B.ATTLEFORD.—Operations on the North

Battleford-Athabasca line to the North-West began on Mon-

day last. One of the construction parties arrived here on

Sunday, followed on Thursday by a second party. Fifty miles

of this road has been guaranteed by the Government, but it

is probable that considerably more than fifty miles of this

road will be built this year.

Alberta.

CALGARY.—Medium weight rails are being replaced by

those of the heaviest weight on the Edmonton and Macleod

branches of the C.P.R.

EDMONTON.—An eighteen-stall roundhouse and work

shops will shortly be erected in Edmonton by the G.T.P.

EDMONTON.—Messrs. Foley, Welch and Stewart have

received the contract for building that part of the Grand

Trunk Pacific between Macleod River and Tctc Juane Cache,

B.C., which will carry the line through and fifty miles to the

west of the Yellowhead Pass. This section is one hundred

and eighty miles long. Rails are being laid from Edmonton
west to MacLeod River, to which point, it is announced, trains

will be running from Winnipeg by September. The railway

company is also calling for tenders to be in by August 15th,

for the construction of 140 miles of line from Kitsalas Canyon

t./ .Mdcrmere in Buckley Valley, being the second section in-

land from the Pacific Coast end of the line. With construc-

tion under these contracts in operation, there will be left but

one section of 350 miles of gap in northern British Columbia.

British Columbia.

MEDLEY.-Construction of the V. V. & E. is being

rushed as rapidly as possible. D. Stewart has the contract for

track-laying.

K.AMLOOPS.—The Canadian Northern surveying parties

engaged in locating a line between Kamloops and Vancouver,

have now reached Spuzzum. The bluff opposite Yale calls for

a tunnel 2,000 feet in length.

PHOENIX.—A party of C.P.R. engineers recently made
a survey of a proposed track 12 miles in length, from

Phoenix to Wellington camp.
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VANCOUVER.—The British Columbia Electric Railway

have started laying the rails on the Hastings Street extension

The rails arc already down as far east as Park Drive, and

the work is being rushed.

VAN'COL'X'ER.—Considerable work is being done by the

Canadian Pacific in the Boundary country improving their

track and replacing a number of wooden bridges with con-

crete and steel structures. Two of these a few miles from

Nelson, B.C., arc now being completed, and will each be five

hundred feet long with five spans, the centre span being 130

feet wide. During the past three years fifty-four old wooden

Bridges have been replaced either by steel structures or by

• filling in ravines. Last year over 4,000 feet of wooden

{ bridges were thus superseded, and it is expected that as much
' work will be done this season.

Foreign.

BOSTON (MASS.).—The Boston and Maine Railway

has ordered 21,000 tons of rails.

MINNEAPOLIS (MINN.).—M. D. Rhame, division

engineer of the St. Paul road, has prepared plans for the

elevation of the tracks of the company in Minneapolis. They

provide for the elimination of the grade crossing and would

involve an expenditure cf approximately $6,000,000. This

cost it is estimated, would be $2,000,000 less than to de-

press the tracks. It would require two years to do the work.

CEMENT—CONCRETE.

Ontario.

ERIE.AL'.—Concrete will be used in the erection of a

school here. J. L. Wilson & Son, of Chatham, are architects.

GUELPH.—Mr. C. H. Conery, of Guelph, has secured

contracts for four new cement bridges. One is at George-

town, another is in Nelson Township, while a third will be

erected in Esquessing.

LONDON.—The city clerk gives notice of the city's in-

tention to construct many local improvement works, including

numerous cement sidewalks, curb and gutters.

Saskatchewan.

MOOSE JAW.—Elsewhere in this issue appears an in-

vitation from J. Darlington Whitmore, City Engineer of

Moose Jaw, for tenders on the construction of a reinforced

concrete bridge and abutments.

MOOSE JAW.—The city engineer, Mr. J. Darlington

Whitmore, desires tenders for the construction of concrete

walks and creosote block crossings. Further particulars are

given in our advertising pages.

NORTH BATTLEFORD.—This municipality will spend

ten thousand dollars on concrete sidewalks.

WEYBURN.—Mr. Willis Chipman, C.E., of Toronto, has

charge of the construction of a water power here, the founda-

tion of which will require 500 barrels of cement. Tenders

closed yesterday.

VORKTON.—Snyder Bros., of Portage la Prairie, have a

contract for the erection of a building for the "Enterprise,"

in which concrete will be used.

FINANCING PUBLIC V.'ORKS.

Quebec.

MONTREAL.—Longueuil Council is considering by-laws

for the construction of concrete sidewalks and for building a

street railway.

Ontario.

BROCKVILLE.—On August 5th the ratepayers will vote

upon a by-law to raise $16,000 for rebuilding six bridges.

NEW HAMBURG.—The by-law voted upon in Wellesley

township to take $15,000 stock in the People's Electric Rail-

way was carried by 172 majority.

NORTH TORONTO.—The ratepayers have passed by-

laws for a sewerage system and parallel roads. Mr. T. .\ird

Murray, of Toronto, prepared the plans for the sewerage

system.

Saskatchewan.

SASK.ATOON.—The ratepayers will shortly vote on a by-

law to raise $20,000 to assist the Northwestern Telephone Co.,

Limited.

SASKATOON.—The following by-laws have been given

readings: Concrete bridge, $10,000; concrete walks, $19,000:

clertric HkIu |)l.int extensions, $35,000.

British Columbia.

KAMLOOPS.—The ratepayers here recently carried a by-

law to raise $20,000 for waterworks.

SEWERAGE AND WATERWORKS.

New Brunswick.

MONCTON.—The new city pumping station and founda-

tion for the pumps are completed and ready for the electric

turbo pump to be installed. Operations have been com-

menced for the extension of the power house to accommodate

the new boiler, engine and generator.

Ontario.

COBALT.—Messrs. Gait & Smith, of Toronto, have pre-

pared plans for a sewerage system for this town.

LONDON.—For .?48,ooo, J. H. McGregor, has offered

to furnish two million gallons of water to city, with air lift

and pumping plant of four million capacity.

PETERBOROUGH.—Work on the new waterworks dam,

which is being constructed by the Bishop Construction Com-

pany, is progressing favorably.

TORONTO.—.^ special meeting of the Provincial Board

of Health was held at the Parliament Buildings on Wednes-

day to consider the plans for a sewage disposal and water-

works system for the towns of Cobalt and Rainy River.

Saskatchewan.

WKYBURN.—Waterworks are being installed here by

Murphy Bros.

British Columbia.

K.'VMLOOPS.—Mr. H. K. Dutcher, consulting engineer,

of Vancouver, recently made a report on the possibilities of

extending the water system in this city. The council decided

to purchase a condenser at a cost of $1,400.

NEW W'ESTMINSTER.—.\t a recent meeting of the City

Council Messrs. Hermon & Burwell, consulting engineers,

Vancouver, submitted a report and estimate for the 24-inch

supply main from Coquitlam Lake to Queen's Park reservoir,

and a 12-inch supply main from the resen'oir to the city

boundarj' on Lulu Island. Clearing, grubbing, culverts and

trestles, excavating trench and back filling 74,000 feet, pipe

laving and steel pipe delivered along trench, gate valves, air

valves and special bends, the engineers estimated to cost

$325,000. This includes the delivery of the water to Queen's

Park reservoir, while to supply 16,000 feet of steel pipe, lay-

ing, and placing a submerged pipe across North .Arm of the

Eraser River, with gate valves, etc., to serve Richmond m.uni-

cipalily, they estimated the cost of $3S,ooo. Contingencies,

engineering, and inspection at five per cent, was figured at

$iS,ooo, or a total cost for the system of $378,000. Tenders

for supplying the pipe are called for until .\ugust oth.

PRINCE RUPERT.—The British Columbia Government

have agreed to provide waterworks and sewerage systems and

streets for this city.

V.A.NCOUVER.—During the quarter ended June 30th

nearly 12 miles of new water mains have been laid in Van-

couver.

LIGHT, HEAT. AND POWER.

Ontario.

1 TORONTO.—The members of the Hydro-Electric Com-

;
mission, together with the heads of the engineering staff,

I
returned to Toronto a few days ago, after completing a tour
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of inspection of the right-of-way for the new Government
power line. The Hon. Adam Beck informed the press that

the progress made was satisfactory. Eighty per cent, of the

easements for the towers had been secured, 6,000 telephone

poles distributed and eight miles of the line erected. Seventy

towers are in the field ready for erection, and the contractors

are now ready to deliver 70 more each week until their con-

tract has been filled. Tenders for the erection of the remain-

ing ten transformer stations w'ill be received next week.

TORONTO.—The Ontario Government has cancelled the

lease held by the Northumberland-Durham Power Company

for the development of power at Healcy's Falls, on the Trent

River. The Government claims the company has delayed

commencing operations and refuses to have the franchise tied

up any longer.

Manitoba.

Wl.XNIPEG.—In connection with the transmission line

the clearing is well ahead of construction and almost com-

pleted upon the accessible right-of-way. The tower footings

are being placed in the neighborhood of Tyndall. Road-

making and ditching are being pushed. About 20 miles of

the telephone line have been completed. The bulk of the bal-

lasting on the tramw-ay has been finished and staking out of

towers is completed between Brokcnhead River and Bird's

Hill. Smith, Kerry & Chace have charge of the work.

CURRENT NEWS.

New Brunswick.

FREDERICTOX.—Contractor Low's men have about

completed work on the retaining wall and the concrete curbing;

and gutter on the approach to the highway bridge on Carleton

Street. The work has been done for the Provincial Govern-

ment under the direction of Chief Engineer Wetmore and City

Engineer Grimmer.

Ontario.

SAULT STE. M.-VRIE.—At 5 a.m., on July 12th, the

steamer John B. Cowlc, of the United States Transportation

Company, downbound, loaded with 8,000 tons of iron ore,

while passing Whitefish Point in Lake Superior, was struck

amidships by the steamer Isaac M. Scott, upbound on her

maiden trip. The Cowle was almost cut in two and sank in

three minutes in forty fathoms of water, drowning thirteen

of her crew. The Scott had a large hole cut in her starboard

bow above water, but was able to reach the Soo in safety.

The Cowle was a steel vessel, 400 feet long by 50 feet beam
and of 3,011 tons net. She was built in igo2.

TORONTO.—The City Council, with only one dissen-

tient, recently agreed to sell for $35,000 to the National Iron

Works, Limited, of which Cawthra Mulock is the head, 5 '3

acres of land and i6% acres water lot. The company under-

takes to erect $100,000 worth of buildings within one year.

.A big iron smelting steel and ore reducing works will be
erected on the site.

MISCEI LANFOUS.

New Brunswicl<.

ST. JOHN.

—

A scheme, said to be new, is to be tried in

St. John in connection with street paving. Asphalt is to be

laid nn top of wooden paving blocks.

Quebec.

MONTRE.AL.—It is announced that the C.P.R. has com-
pleted plans for an elevator at Victoria Harbor, having a

storage capacity of twelve million bushels, which would make
it the largest elevator in the world.

SHERBROOKE.—The new building which is being erect-

ed by MacKinnon, Holmes & Company, is ncaring comple-
tion. .About the middle of .\ugust, the company will com-
mence operations. They will do plate and structural work of

every description, including bridges, buildings, towers, coal

and ore handling apparatus, apparatus for the loading and
unloading of cars, tanks, boilers, etc., and will carry in stock

a large quantity of steel plates and structural shapes. Mr,

Holmes, one of the members of the company, and a noted

structural steel engineer from Philadelphia expects to be in

Sherbrooke next week to remain permanently ; while Mr. Mac-
Kinnon has been a resident of this city for some years past,

having been assistant to the general manager of the Jenckes

Machine Company. Both are members of the Canadian
Society of Civil Enginers.

Ontario.

GUELPH.—Fourteen thousand square yards of Westru-

mite pavement are to be laid on Upper Woolwich Street by

the city of Guelph.

OTTAWA.—A by-law will probably be submitted to rate-

payers at an early date with a view to the establishment of an

incinerator plant.

TORONTO.—.At a meeting of the York Township Coun-

cil, on Tuesday, Engineer Barber submitted his report and

estimates for the improving of Bathurst Street between St.

Clair and Eglinton Avenues. He estimates the total cost at

$12,060.

Manitoba.

BR.ANDON.—City Engineer Speakman recently prepared

an estimate of the cost of orojected road improvements and

an issue of debentures amounting to $12,000 will probably be

authorized.

British Columbia.

V.A.NCOUVER.—The question of establishing an incin-

erator upon a central site is being discussed by the City

Council here.

TELEPHONY.

Ontario.

BROCKVILLE.—.At a meeting of representatives of the

seven rural telephone lines in Leeds and Grenville Counties

it was decided to form a federation, with an exchange in the

village of Athens.

TORONTO.—Telephone companies have been incor-

porated at Hawkestone, Ont., and Easton's Corners, Ont.

R. W. Metcalfe is interested in the Oro Telephone Company
at Hawkestone, while W. H. Watts is a provisional director of

the Walford Rural Telephone Company at Easton's Corners.

Sasltatchewan.

RE(;iN.A.—The Government recently awarded the con-

tract for the completion of the long distance telephone line

from Saskatoon to Prince Albert to J. S. Bartlcman, of

Regina. The line is to be completed this fall. Work on the

.Areola branch long distance telephone has progressed from

the Manitoba boundary as far as Fillmore, and the line is

now in actual operation from the boundary to Forget.

PERSONAL.

MESSRS. HARRY A. MOORE and JOHN J. SCOLLAN,
electrical and mechanical engineers, have opened offices in

Toronto at 43 King Street West.

MR. T. T. SHERWELL, Jr., of the firm of Drummond-

McCall & Company, Montreal, sailed last week for England.

MR. FREDERICK FETHERSTONH.AUGH, of Fethcr-

stonhaugh & Company, patent barristers, Toronto, has been

engaged by the Ontario Government to prepare a report in

connection with the alleged patent infringement claimed by

the Cameron Septic Tank Company.
PROFESSOR A. R. GREIG, of the Mechanical and En-

gineering Department of the Manitoba Agricultural College,

has accepted a position on the staff of the University of Sas-

katchewan, as Professor of farm mechanic and rural engineer-

ing, in the Saskatchewan College of Agriculture. Professor

Greig will have from the outset, direct superintendence of all
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constructed work in connection with the erection Of the col-

lejfc buildings at Saskatoon, plans and specifications for

which' are already bcinn made by the university architects in

Montreal.

MR. A. \V. CAMPBELL, Deputy' Minister of Public

Works in Ontario, has returned home from Seattle, where

he attende<l a good roads convention.

MR. GORDON GR.INT, inspecting engineer of the

Transcontinental Railway Commission staff, has accepted

the iKisition of chief engineer of the Eastern Division of the

system.

MR. ROBERT W. GRACE, general superintendent of the

Canada Foundry, Toronto, Ont., has resigned to accept the

position of general superintendent of The Clatt Iron Works

Company, of Dayton, Ohio.

LATE TENDER.

TORONTO.—Tenders will be received until July 27th for

the construction of asphalt and vitrified block pavements,

concrete curbs and concrete walks. Joseph Oliver (Mayor),

Chairman, Board of Control.
» ^» •

OBITUARY.

MR. LEFFERT LEFFERTS BUCK, one of the best

known civil engineers in America, who was associated with

Roebling in the building of the Brooklyn bridge, was chief

engineer of the Williamsburg bridge across the East River,

designed two steel arches across the Niagara River from the

United States to Canada, and had direction of many other

engineering- works of note, died at his home at Hastings-on-

the-Hudson on Saturday, July 17, at the age of 72.

RAILROAD ORDERS.
(Continued from Page 103.)

7503—July 9—Authorizing the Canadian Northern On-
tario Railway to construct a steel bridge over Rideau River

near Ottawa at mileage 56.9 west of Hawkesbury, Ont.

7504—July g—Authorizing the C.P.R. to construct

Bridge No. 40.8, branch of Elk River, Cranbrook section.

7505—July 12—Authorizing the C.P.R. to construct its

standard No. 6 station at mileage 25.7, Township Ekfrid,

Ont.

7506—July loth—Authorizing Vancouver, Victoria and
Eastern Railway and Navigation Co. to divert portions of

Riverside Avenue, Vermillion Avenue, Hoy Street and Surrey
Street, and the lanes in Blocks 27 and 33, Princeton, B.C.,

to construct its railway upon, along and across Bridge Street

and Vermillion Avenue, and occupy with its railway those

portions of Riverside Avenue, Surrey Street and Hoy Street

so closed up.

7507—July Q—Authorizing the G.T.R. to construct two
additional railway tracks along and across Geddes Street,

Clifford, Ont.

750S—July g—Authorizing the town of Midland, Ont.,

to lay and maintain a drain pipe under lands and track of

G.T.R. east of Victoria Street.

75og—July g—Authorizing the Bell Telephone Co. to

carry wires across tracks of the Toronto, Hamilton and
Buffalo Railway at public crossing i ;4 miles west of Fenwick
Station, Ont.

7510—July 12—Authorizing J. A. Lake, Jackson's Point,

Ont., to erect telephone wires across track of G.T.R. at

Jackson's Point, Sutton, Ont.

7511 to 7513—Julr g—Authorizing the Bell Telephone
Co. to erect wires across tracks of Michigan Central Railway
at: (i) Just east of Erie, Street, Leamington, Ont. (a)- At
public crossing, Talbot Street, Leamington, Ont. (3) At
pulalic crossing, Erie Street, t^airiington, Ont.

75:4 to 7517—July g^Authorizing' Ihe Norfolk County
Telephone Co. : to erect wires -across ftracks of G.T.R. -at

Lots 6 and 7, Cpn. 3; .between Cops.. 2 and 3,. L.bt 2 ; betw'een

Cons. .3 and 4; betvreen Lots 3 and 4, Con. 4, in the Town-
shijp o^ Woodhouse, Ont; .

,' . ... . . ,

• . PATENTS.

The following is a list of Canadian patents recently issued

through the agency of Messrs. Ridout & Mayboe, 103 Bay
Street, Toronto, from whom further particulars may be ob-

tained :

—

Wm. J. Clifford, Paper Bag Holder; The Toronto Type
Foundry Company, Limited, Assembling Mechanism of

Typographical Composing Machines; N. S. Friderichsen,

Machine for Casting Lead Seals ; Thos. D. Kelly, Manufac-
ture of Concrete for Roads ; W. II. Emery, Sewing Machines

;

S. Z. do Fcrranti, Process of Electric Welding ; S. Z. de Fer-

ranti, Electric Welding Machine.

MARKET CONDITIONS.

Toronto, July jjnd, 1909,

The followinir are wholesale prices for Toronto, where not otherwiw
expIaiDcd, although for broken quantities higher pricei are quoted:—

Antimony,—Demand inactive, market unchanRcd at $9 per loo lbs.

Ax«a.—Standard makes, double bitted. $8 to $10; single bitted, per
doten, $7 to $9.

Bar Iron.—$:.Q5 to $3, base, per 100 lbs., from stock to wholesale dealer.
Market well supplied.

Bailer Plaies— J^-inch and heavier, $2.30. Boiler heads 35c. per 100
pounds advance on plate.

' Bolter Tubes.—Orders continue active. Lap-welded, steel, i^-inch,
IOC.; iS-inch, gc. per foot; 2-inch, $8..«;o; sjf-inch, $10; a^-inch, $10.60;
3-inch, $i3.tn; 354-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper—Plain, 30c. per roll ; tarred, 40c, per rolL The spring
rush is over and business steady.

BrlcKs.—Business is very active, price at some yards $q to $9.50, at
others, $9.50 to $10, for common. Don Valley pressed brick move alio
freely. Red and buff pressed are worth $18 delivered and $17 at works per
1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,
Schaw station, C.P.R., 70c. per ton of 2,000 lbs., i-jnch, a-inch, or larger,
price all the same. Broken granite is selling at $3 per ton for good
Oshawa.

Cement.—Cement is being offered at the low price of $1.55 per barrel
in car lots, including cotton bags, which is an indication of the state of
the wholesale market, a price heretofore unheard of. The over-supply con-
tinues. Smaller dealers report a fair movement in small lots at $1.40 to
$1.50 per barrel in load lots delivered in town, bags extra. In packages,
$1.40 to $1.50, including paper bags.

Coal.—Retail price for Pennsylvania hard, $6.fo, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.50. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coaJ on cars here, $3.70 to $3.80; mine run,
$3.60 to $3.75; slack, $2.65 to $3.85; lump coal from other districts, $3.4«
to $3.70; mine run loc. less; slack, $2.50 to $2.70; cannel coal plentiful at
$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at
from $5.35 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 73-hour coke,
$5-35 to $5-50-

Copper Ingot.—Unchanged and quiet at $13.85 to $14.05 per 100 lbs.
Speculative handling put it down a trifle, but it recovered as above.

Detonater Cape*—75c. to $1 per 100; case lots, 75c. per too; brokea
quantities. $:.

Dynamite, per pound, 31 to asc, as to quantity.

Roofing Felt.—Unseasonably quiet, price maintained at $1.80 per icx) lbs.

Fire Bricks.-English and Scotch. $30 to $15; American, $37.50 to $35
per 1,000. The demand is steady and stocks light.

Fuses—Electric B'asting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, $5..«;o; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4: 8 feet,

$4.50; Jo feet, $5, per loo count. Bennett's double tape fuse, $6 per 1,000
feet

Galvanized Sheets.—ApoKo Brand.—Sheets 6 or 8 feet long, 30 or 3d
inches wide ; lo-gauge, $3.05 ; 13-14-gauge, $3.15 ; 16, 18. ao. $3.35 ; aa-a4.

$3.50: 36. $i-7s; 38, $4.20; 39, $4.50; toH, $4.50 per loo lbs. Fleor de Lis—
aS-gauge, $450; 36-gauge, $4-051 32-24-gauge, $3.50. Queen's Head—98-

gauge, $4-50; 26-gauge, $4-25. per 100 lbs. Sheets continue in active request.

Iron Chain.— jf -inch, $5.75! 5-»*-'nch. $515: W-'nch, $4.15; 7-16-inch,

$3-95: J4-inch, $3.75; 0-16-inch. $3.70; H-inch, $3.55! M-inch, $3.45; W-inch,
$3.40; i-inch, $3.40, per 100 lbs.

Iron Pipe.—Black, ?^-inch, $3.03; }f-ioch, $».o«; ^-inch. $9.63; H-inch,
I3.J6: i-inch, $4.54; iJi-inch, $6.19; i54-inch, $7.43'. 3-inch, $9.90: 3K-inch,
$15.81; ^-inch, $30.76; 3W-inch, $36.13: 4-inch, $39.70; 4^-inch. $38; 5-inch.

$41.50: 6inch, $56. Galvanized, ff-inch, $a.86; Si-inch, $3.08; S-inch, $3.41;
Jf-inch, $4.31; I-inch, $6.10: i^-inch, $8.44: iS-inch, $10.13; a-inch, $13.50,
per loo feet. Some talk of an advance in price.

Lead.—Prices steady outside. This market is rather weaker, at S3. 75
to $^.85 per loo lbs.

Lime.—Retail price in city 35c. per too lbs. f.o.K, car; In Targe lots at
kilns outside city aac. per 100 lbs. f.o.b. car. In active demand.

Lumber—Considerable demand for both Southern and Canadian dimension

pine continues ; hemlock dull. Prices are rather stiff all along the line. Dress-
ing pine quotes $73 to $35 per M; common stock boards, $36 to $30; cull

stocks, $30: cull sidings, $17.50: Southern pine dimension timber from $10 to

$45. according to size and grade; finished Southern pine according to thick-
ness and width, $30 to $40. Hemlock in car lots, $16.50 to $17 ; spruce flooring
in car lots, $23; shing'es, British Columbia. Si.ao; lath. No. i, $4.35; No. a,

$3-75 • f*"" white pine, 48-inch; for 32-inch, 5i-6o, and very few to be had.

Nails.—Wire. $2.25 base; cut, $2.70; spikes, $i. per keg of too lbs.

Pitoh and Tar.— Pitch, demand moderate, price so far unchanged at

70c. per 100 lbs. Coal tar quotes $3.50 per barrel
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SINKING SHAFTS IN SANDY SOIL.

'Itj ovcrconit; the dilliculties of timlJenng and boring
in sandy soil a novel prwess has been adopted recently

in France.

The scheme is to solidify the sand around the btjre-

hole by converting it into a concrete. This not only

keeps out water, but also prevent.s cave-ins.

The work is carried on as follows : A hole is bored,
say, to thirty feet. In the hole a tube is dropped. The
tube is perforated at the bottom, and through these per-

forations a cement grout is forced. The cement entering

the sand forms a concrete, and thus a firm mass in which
future operations may be carried on. An area of the

required dimensions is operated over in this way, and
then the boring is carried to a lower level until the proper
depth is reached.

WESTERN CANADA IRRIGATION
VENTION.

CON-

This week there is meeting in Lelhbridge, .Alta.,

the Western Canada Irrigation Convention. Each year

this young organization shows more strength and
activity. luich season we see larger areas added to the

irrigated belt, and each convention adds to the know-
ledge of the engineer engaged in this work.

The Association is becoming national in importance

and influence, and they have among the membership the

leaders in this work in Canada. Prof. H. W". Campbell,

of Lincoln, Xeb. , will be one of the speakers at this

convention.

THE CEMENT MERGER.

The "cement merger" which was announced in the

daih- press does not yet appear to be a reality, nor do
we expect to see a merger formed of the producing
cement plants of Canada.

Consolidation of several companies may take place,

and it is a fact that application has been made for a

charter for the Canadian Consolidated Cement Company,
capitalized at 825,000,000. The outcome of the present

campaign will be watched with great interest.

WATER CONSUMPTION.

.Montreal, Que., is a city of about 345,000, and for

the past few days the daily water consumption has ri.sen

to over 42,000,000 gallons, or nearly 120 gallons per

capita per day. One day during July the consumption

was 43,427,590 gallons. Every tap in Montreal must
have been working overtime.

The water used for seven days, from July 22nd to

July 28th, was as follows: July 22nd, 42,930,93(1 gallons;

July 23rd, 40,562,190 gallons; July 24th, 41,165,7.85

gallons; July 25th, 37,141,935 gallons; July 26th, 38,-

422,480 gallons; July 27th, 41,697,580 gallons; July

28th, 42,525,615 gallons.

This is an average increase of two millions a day

over the consumption of a year ago.
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Plenty of good water is a necessity, but there must
be a large leakage and waste when the consumption
rises so high per capita as in Montreal.

To prevent waste appears well nigh impossible, but

regulation by meter would make those who cause the

waste pay the bill.

THE RAILWAY EARNINGS.

The railway earnings for the past month and past

year show a decided improvement over similar periods

n year ago. Every road reports an increase in business

and profits. A splendid barometer of the business in the

world of affairs is the railway earnings.

As might be expected, the number of idle cars is

growing rapidly less, and shortly we may hear the call

for more cars.
» ^ « •

UNION OF CANADIAN MUNICIPALITIES.

.^t the concluding day's session of the Union of Canadian

Municipalities held in Calgary, Alta., the principal business

was the election of officers which resulted as follows:—Hon.

Past President, J. J. Ward, Toronto, .'\lderman Lavelle, Mont-

real ; Hon. Past Vice-Presidents, Mayor Stevely, London

;

Mayor Keny, New Westminster ; President, R. C. Cochrane,

Reeve of Blanchard, Man. ; First Vice-President, W. Sanford-

Evans, Winnipeg- ; Second Vice-President, Mayor Chisholm,

Halifax ; Third Vice-President, Alderman McGee, Toronto

;

Hon. Secretary-Treasurer, W. D. Lighthall, Westmount, Que.

The union will meet next vear in Toronto.

ACES AND TERMS OF SERVICE IN MUNICIPAL
LABOR FORCE.

In their investigation of the Boston Water Department,

Metcalf & Eddy, of Boston, consulting civil engineers to the

Finance Commission, made a searching analysis of the

records of ages and terms of service of municipal employees.

From their exhaustive report, which has just been published,

the following is quoted :

—

"The average in .'\pril, igo?, of the labor force in the

Distribution and Income Divisions of the Water Department

was forty-nine years, and the average length of service about

thirteen years; and, what is not apparent from this simple

statement of fact, the average age at time of appointment is

much greater now than it was some years ago, so that if the

present policy of appointing men upwards of forty -or even

fifty years ago to do the work properly belonging to young
and vigorous men is persisted in, the efficiency of the labor

force is bound to be more and more seriously affected. This

becomes clearly evident when we consider that most of the

employees to-day are drawn from the ranks of city-bred men,

whereas twenty years ago the labor was drawn mostly from

the country, and moreover from a class accustomed to hard

manual labor.

The average ages at time of appointment of the men in

the labor force are shown in the followin.i^^ tabulation:—
Ages at Time of Appointment of Men Now in Labor Force.

Age when Distribution Division, Income Division,

appointed. Per Cent. No. of Per Cent. No. of

of Force. Men. of Force. Men.
Under 20 .... 4.0 19 4.6 3

20-2S O-J 43 7-6 5

25-30 18.4 87 12.2 8

30-35 16.5 78 16.7 II

35-40 16.3 77 19.8 13

40-45 12.8 60 16.7 II

45-50 14.4 68 12. 1 8

Over so 8.5 40 10.3 7

Total 100.

o

472 loo.o 66

A study of the relation of length of service to ages of

employees indicates clearly that the average term of service

does not keep pace with the increased age of employees.

From our study of this department, we have concluded

that, provided the general policy be adopted of appointing

young and vigorous men under forty, or better, under fifty-

five years of age, in filling the vacancies, there will be found

sufficient positions involving comparatively easy work to

care for the superannuated or incapacitated men without

prejudice to any city's interests, and without the adoption

of a pension system, with its attendant cost and serious

danger of abuse, if a proper system of pronlotion or grada-

tion of work be followed. It must be admitted, however, that

with existing conditions, the department is overloaded with

superannuated men, many of whom had already passed

their years of active service or usefulness at the time of their

appointment to the city's service, and the city is now, in

effect, virtually pensioning these men at full pay, a rate at

least double that contemplated by the ordinary pension sys-

tem, and far in excess of any pension rate of which we know;
a rank injustice to the men who have grown old in the ser-

vice of the city, and an influence demoralizing in its effect

upon the efficiency cf the department."

A NUMBER OF LETTERS LIKE THE FOLLOWING
ARE BEING RECEIVED DAILY.

To the Business Manager,

Canadian Engineer,

Church St., Toronto.

Dear Sir

:

I enclose cheque value $4.00 being two years' subscrip-

U n: foi Canadian Engineer for the years igio-igii.

Receipt in due course will oblige.

Yours truly,

(sgd.) W. S. Brooke.

I must congratulate the Editor and all connected with

him, in the great strides the paper has made the last 12

months. Your efforts ought to be greatly appreciated by the

profession. Your paper is invaluable.

E. A. James, Esq.

Managing Editor,

The Canadian Engineer,

Church and Court Sts.

Toronto, Ontario.

D^ar Sir:

I enjoy the Canadian Engineer very much. It has im-

proved to a marked de,grcc in the last year or two and I must

congratulate you on having brought your paper to its present

high standard as a technical journal.

Believe me,

Yours very truly,

(sgd.) H. B. R. Craig,

July '28th, looq. City Engineer.

Red cross rules for the prevention of railroad accidents

have been printed very attractively by the Monetary Times
Printing Company, Toronto, Ont. They will be distributed

free of charge to railroads or traction companies desiring to

use them as placards or as counter literature. Seven simple

rules, easily remembered, would save many lives, and the

railroads much money, if widely distributed. The following

note of caution is added :
—"Prevention of accidents and in-

juries by all legitimate means is a personal duty which every-

one owes not to himself alone, but also to his family." All

orders for the cards will be promptly filled without charge.

MR. H. C. SIDDELEY, London manager of the Lanca-

shire Dynamo & Motor Company, of Trafford Park, Man-
chester, was in Toronto this week on his .way through after

having visited extensive contracts in India. Africa, China and

Japan. The Lancashire Dynamo & Motor Company has just

put in three 1,000 k.w. sets for the Imperial Japanese

Government.
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

SEWAGE DISPOSAL.

Removal of Putrescibility.

Chapter 1.

(Introduction.)

In previous articles the subject of removal of solids has

been treated : it is now proposed to give some attention to

methods calculated to remove the putrescible characteristics

in sewage.

Fresh sewage as mixed with water and delivered at out-

fall works has very little smell, it presents a dirty grey

appearance, and has a general resemblance to water used for

scouring purposes. On the surface of the sewage may be

observed floating particles of vegetable matter, matches,

corks, fruit skins, etc., and lumps of fsecal matter. If the

sewage has travelled any distance, faecal matter and paper

will be broken up by the friction on the sides of the sewers.

A glass of fresh sewage on being allowed to stand for

an hour will settle out a thin layer of sediment, the liquor

remaining of a dull dirty grey appearance, the amount of

turbidity as far as the eye can tell being constant. The
amount of sediment which settles at the base of the glass in

about an hour represents appro.ximately 70 per cent, of the

suspended solids in the sewage, the amount of settlement

First Bacteria Beds, Sutton, Englantl.

depends, however upon the character and specific gravity of

the solids. If the sewage is allowed to stand for a longer

period practically no further settlement occurs, the remain-

ing 30 per cent, of the solids being of a specific gravity

either equal to rr lighter than water. It has been demon-
strated, as far as the removal of solids is concerned, that

a 70 per cent, removal is all that is practically necessary for

preliminary treatment, if the future aim be the ultimate

purification of the sewage.

If there is added to the above glass of sewage a certain

amount of alumina or other coagulants the amount of nat- •

ural settlement can be artificially increased, in fact the '

amount of sediment may represent from 80 to 90 per cent of

the original suspended matter. The remaining liquid will,

however, remain of the same dull grey dirty colour, although
'

the amount of turbidity will have slightly decreased. This '

method of sewage treatment is called "chemical precipita-

tion."

If in the first instance, after one hour of natural quies-

cent settlement, the turbid liquid is drained off and treated

by mechanical filtration by passing it through fine filter

paper, turbidity can be practically removed. One passage

through fine filter paper will probably produce no differ-

ence as far as the eye can tell. Repeating the process several

times through the same filter paper, clarification is gradu-

ally obtained as the pores of the paper become

smaller by the retention of the fine suspended matter. This

process may be continued until there is no residue left on a

clean filter paper. There is now produced as far as the eye

can tell a glass of absolutely clear water. This method of

sewage treatment is called "mechanical filtration" or "clari-

fication. •

If the glass of mechanically filtered sewage which appears

to be absolutely clear water, be allowed to stand for some

time, it again becomes turbid, and commences to give off a

putrid odour, if allowed to stand for a considerable length of

time, the odour gradually disappears, the liquid clears it-

self, and a floculent thready film forms at the base of the

glass which if examined under the microscope is found to

consist entirely of micro-organisms. This method is called

"biological treatment," and if combined with mechanical

filtration it is then called "biological filtration."

The glass of clarified liquid produced by the exacting

process of successive passages through fine filter papers,

still remains sewage. All that has b 'en done by the process

is to practically remove the whole of the suspended matter.

Solids remain in the sewage in solution. These remaining

solids in solution form the greatest proportion of the total

solids in the raw sewage. A chemist by the aid of analysis

would not have the slightest difficulty in describing this

glass of apparently clear watt-r as absolute sewage. He

would pronounce the sample as putrescible and say, that, it

was capable of absorbing a certain amount of oxygen from

the atmosphere. The oxygen being attracted by the organic

compounds in the liquid, the measure the amount of

oxygen which can so be attracted would be the measure of

the amount of organic impurity, and the amount of putresci-

bility which the liquid must undergo in order that the neces-

sary chemical changes take place which will render the liquid

no longer sewage.

Only an exact appreciation of the above phenomena can

make clear what is now meant by sewage purification. The

whole process of chemical precipitation was built on the

hypothesis, and a clarified sewage liquid was no longer sew-

age, and was rendered incapable of producing further nui-

sance on discharge into a stream. How erroneous this

hypothesis has proved itself, has been made evident both by

practical experience and scientific enquiry. At Sheffield,

England, about eighteen years ago, over $5,000,000 was

spent in putting down a complete chemical precipitation plant.

The object here was to remove an acknowledged nuisance

caused by discharging raw sewage into the River Don, which

seriously affected the town of Rotherham situated below on

the same river. .At Sheffield the sewage was treated by both

primary and secondary quiescent tanks and lime as a preci-

pitent added. The liquor passing into the Don had all the

appearance of clear water. .At first so great was the faith of

those interested in the installation, that occasionally a glass

of the clarified liquid was drunk as an illustration of confi-

dence. Two years ago, however, an injunction was obtained
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against the City of Sheffield, compelling- them to cease pollu-

ting- the river Don with this clarified liquid. The fact is the

nuisance from the river has remained undiminished, and the

works have been of no avail. The clarified liquid had to be

rendered non putrescible by some means or' another, the

works performed.no such process, so the objectionable pro-

cess was continued in the river just as it was before the

works were started. Eighteen years ago Sheffield acted in

accordance with its lights and upon the best advice it was

then possible to obtain. The point is, however, not that

Sheffield was to blame, but that Sheffield was unfortunate.

The same cannot be said of towns which at the present date

take no lesson from the errors of the past, and spend money
in so called sewage purifications works, which may have the

effect of weakening the sewage to the extent of the removal

of solids, but have no purification effects whatever.

Efforts in connection with the removal of putrescibility

in sewage, have during the past few years occupied primary
attention, and it is now generally taken for granted that in

this connection the whole crux of the matter lies. It is

understood that no matter to what extinv raw sewage is

chemically sterilised, such sterilisation only has the effect of

retarding putrescence for a time, and that, as soon as the

strength of the sterilising agent becomes exhausted, putres-

cence commences, and the process cf the change from the

organic to the unorganic must take place. Sterilisation of

raw sewage has, therefor, only a temporary effect, and may
be of use locally to retard a nuisance until such time when
the sewage is removed to a safe distance, but cannot be
interpreted as a final method of sewage disposal.

The chief nuisance attached to sewage whether collected

in enclosed spaces, or discharged into running or quiescent

waters, is the effect of the process of putrescense. We have
said that fresh sewage, diluted by the water carriage system,

presents very little smell, and it is only when allowed to

stand and chemical changes commence that foul odours are

given off. It is therefor obvious that if this chemical change
of putrescence can be effected rapidly under control and with

a minimum of nuisance, the chief objection, from a nuisance

point of view, of discharging the effluent sewage into a

str;am or lake is removed. The removal of putrescibility

is, therefore, practically the standard of purification required

in Great Britain, Europe and the .American States.

The Fifth Report of the Brtish Royal Commission states

page 221, par. 322, as follows. "For the guidance of local

authorities we may provisionally state that an effluent would
generally be satisfactory if it complied with the following

conditions:—

"

"(i). That it should not contain more than 3 parts per

100,000 of suspended matter; and

"(2). That, after being filtered through filter paper, it

should not absorb more than

" (a). 0.5 part by weight per ico,ooo of dissolved or

atmospheric oxygen in 24 hours.

" (b). i.o part by weight per 100,000 of dissolved or

atmospheric oxygen in 4S hours, or

" (c). 1.5 parts by weight per 100,000 of dissolved or

atmospheric oxygen in s days.

".At many sewage works which we have had under obser-

vation effluents of this class are uniformly produced."

A sewage effluent presenting an analysis such as the

above is practically non-putrescible, incapable of producing

any further nuisance no matter where discharged, but is not

by any means a drinking water, or fit to mix with a drink-

ing water supply, unless highly diluted. What then is the

true meaning and bearing of the term "removal of putres-

cib'lity?" Surely if sewage disposal is to be effective, it

should mein that there is no longer any danger to a water
supply from an admixture of the purified effluent. Such,
however, is not the case as far as the mere removal of putres-

cibility is concerned. Removal of putrescibility simply means
that the effluent is not liable to further putrefaction will not

rediscolor, and is incapable of giving off foul gases or

odours; and further that it will not absorb oxygen from the

water receiving the effluent and thereby endanger fish life.

Fish are not poisoned by sewage, but arc asphyxiated for

lack of oxygen in the water.

The Royal Commission page 218, par. 309, state: "We
are satisfied that rivers, generally those traversing agricul-

tural as well as those draining manufacturing or urban ajoas,

are necessarily exposed to other pollutions, besides sewage,

and it appears to us, therefor, thai any authority taking

water from such rivers for the purpose of water supply, n.ust

be held to be a-ware of the risks to which the' water is ex-

posed, and that it should be regarded as jjart of the duty of

that authority, systematically and thoroughly, to purify the

water befcre distributing it to their customers." Further

in par. 310, the commission state "wc do not consider that

in the present state of knowledge, we should be justified in

recommending that it should be the duty of a local author-

ity to treat its sewage so that it should be bacteriologically

puro."

If the above be the case, the question may be asked,

why then the necessity for sewage purification at all, even

to the extent of the removal of putrescibility ? The answer

is a plain practical one. If raw sewage, which has not first

been rendered at least non-putrescible, be discharged iiito a

drinkin-j- supply source, it is practically impossible by fil-

trat-on or even by methods of sterilisation to produce satis-

factory drinking water from such a source. The removal of

putrescibility means the reduction of the original

bacteria in the sewage, it also means an effiuent

in which pathogenic bacteria cannot long exist be-

cause of lack of nutriment. It further means an

effluent which can be practically and economically sterilised

if reqired. Absolute sewage purification must consist of

three processes: ist. Removal of Solids. 2nd. Removal of

Putrescibility, and 3rd. Sterilisation. The point is whether

it is necessary to apply the 3rd process to the non putrescible

sewage or apply it to the drinking water itself. It is obvious,

for the reason, that a stream may receive other pollution

apart from sewage, that even if the 3rd process was applied

to the sewage effluent, it would still be necessary to also

apply it to the water before distributing it for drinking pur-

poses. There is obviously no reason for this double appli-

cation of a process, except perhaps under rare circum-

stances. It is, therefor, now practically agreed that an

authority has done its duty by presenting a sewage effluent

purified to such an extent, as to make it possible within prac-

tical limits for the authority to also treat satisfactorily its

water supply drawn from a source receiving a sewage effluent.

To be Continued.

THE DIVIDED RESPONSIBILITY IN REGARD TO
PUBUC HEALTH.

By Dr. C. A. Horlgetts

(Chief Health Officer of Ontario).

For the enforcement of all public health measures the

personal or individual responsibility must ever rank as the

most important factor. Municipal councils may pass by-laws

and legislatures enact laws. It is just here at this point

both bodies rise to their responsibility, but fail to enforce

the same, or, as is too often the case, but imperfectly enforce

them, or where an attempt is made to provide for some

system of inspection—as is often necessary—this is cfone by

the officials in a perfunctory manner, whereby there is set

up a false security, and good intentions ate thwarted.

It must ever rest with the certain number of right-

-* Read before the Saskatchewan Medical Association,

July 7lh, iQoo, at Saskatoon.
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thinking citizens of a community to act as watch-dogs in

keeping any particular municipal health authorities up to

the highest standard of efficiency, so far as regards muni-

cipalized public health, for, as Huxley correctly states ;

"The higher and more complex the organization of the social

body, the more closely is the life of each member bound

with that of the whole," and failure in action results seri-

ously to a community.

Unfortunately in the past it has been the custom for

most men and women to think they should do nothing but

that which it pleases them to do without the least reference

.'to the welfare of the home, and particularly as to the welfare

of the community in which they live. In fact, if wc look

around the world from the sanitarian's standpoint, every

prospect pleases and only man is vile. It is time the people

realized to the full all the meaning of the words of Milton :

"Accuse not nature; she hath done her part. Do thou

thine."

These are times for action, and it is in th<; personal

responsibility of the individual wherein lies the success or

failure in attaining all that public health means to a people.

It begins with the parents in the prenatal period of their

offspring, and continues with increasing import until their

offspring in turn leave the home to assume similar respon-

sibilities.

Canon Kingsely very truly stated some fifty years ago,

it is our duty to see that every child that is born shall be

developed to the highest possible pitch of development in

physical strength, in intellect and virtue. And if this most

desirable end is to be reached, one of the chief factors must

be by the adoption and enforcement of all the known rules

of hygiene in the home within municipal limits, and in con-

formity with uniform State enactments, wisely and properly

directed and assisted.

Unfortunately for the nation there is a widespread

ignorance on the part of parents of the principles, the know-

ledge of which is essential in properly caring for infants.

This alarming and widespread ignorance is most disastrous

from a national standpoint, and the fact that iheir helpless-

ness has not gained for them the interest they deserve in

the home, we must claim it as their right as citizens, and

by municipal and State enactment provide for that most

valuable of all national assets, that by which it lives and is

perpetrated, viz., the lives of its children.

In respect to many of the small tombstones and of the

unmarked graves, how correctly could be written the

epitaph: "Victims of Parental Ignorance in respect to

Public Health." It is no exaggeration to say that 75 per

cent, of the deaths of all first-born infants are preventible,

their deaths being largely due to parental ignorance. I

include both father and mother in respect to the rearing of

their offspring.

It must be remembered that ignorance of the temporal

law is no excuse. How much greater, then, is the personal

responsibility where the health of the nation's greatest

wealth is concerned .'

I may be pardoned for a brief reference to what is,

perhaps, of still greater moment than the care of children,

one which has been felt by at least one of the great Euro-

pean nations, and one which certainly would have been con-

sidered by one nation of this continent had it not been less

prominent, owing to the great tide of immigation, which
has increased by leaps and bounds its population. I refer

to that very important question popularly known as race

suicide—that damnably pernicious and criminal practice

now so common in all classes of the community, but par-

ticularly in vogue amongst the wealthy and those of the

middle walks of life—the prevention of conception. The
guilty parties are to be found in both sexes, and the guilt

may be placed at the door of both fathers and mothers, for

if the former are the chief offenders or criminals as regards

prevention, certainly the latter are the criminals in respect

to the inducing of miscarriage, and thereby bringing on the

physiological process of menstruation at a much earlier

period than would be normally the case after conception

has once taken place.

This is a subject in which some few of the members of

the medical profession have at least in some portions of the

country been too much identified with, and if for nothing
higher and better, certainly for the credit and ennobling of

the medical profession, the sooner such men are prevented

from countenancing such pernicious practices under the

cloak of a medical license the better.

Certainly but little progress will be made against the

insidious inroads made by these pernicious customs into the

social life of our people until the men and women <jf our
country are educated as to their great evil, and of the

dangers which follow their practice.

Returning again to the cjuestion of the children—

a

child may be taught in school as,few of the cardinal rules of

hygiene, but if he returns to a home where every rule of

health is ignored, what profiteth the child ? Similarly, he

may be given the best physical instruction, but much of the

good is undone if the home be dark and sunless and God's
fiesh air is regularly excluded during the eight or ten hours

he spends in sleep, all on account of the ignorance of fond

parents.

Dr. C. A. Hodgetts.

It is not. the purport of this paper to indicate how the

knowledge appertaining to public health shall be dissemi-

nated to the people; enough has been said to indicate the

lines of individual responsibility. Parents must know the

laws of health before sanitarians can hope for them to ex-

emplify the same in their lives—many know of them in the

abstract, but to be of any worth they must know them of a

truth, and they must teach them to their children. Parents

must realize the importance of the body as well as of the

soul and mind. They must know that it is their duty to

study the rules of hygiene as they apply to growth and

development of the body and the adoption of all preventive

measures which will protect the child as it passes through

life. They must realize the importance of the sound body

as well as of an educated mind, for in life's struggle the

latter will little avail if the offspring is a mental prodigy.

And looking higher still, and considering the body as

the earthly temple, surely it is essential, it is fitting and

proper that the individual should know how to preserve it in

health, strength and purity, for certainly as regards our

bodies each one should realize his responsibility.

Of personal responsibilities perhaps that of the physician

is the most onerous. Certainly the great advances made in

medical science along the lines of serum therapy, the appli-

cation of toxines, and similar therapeutic agents, as also

the general and particular application of preventive medi-

cine, all enhance their responsibilities, and the medical

practitioner who docs not teach and practice to the full

public health is simply a charlatan.
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It will not suffice as at present for medical colleges and
licensing- boards to relegate hygiene or public health, or

v.hatever term they choose to apply to this important branch

of medicine to a third rate, or even second rate position.

To know how to prevent illness is more important than to

know how to stop a cough. This latter is the prerogative

of the patent medicine man and requires no skill, but to

prevent illness requires that the medical practitioner shall

have more than the mere knowledge of how to vaccinate,

how to properly isolate a case, and subsequently disinfect.

It calls for a knowledge of accurate bacteriological, physio-

logical, chemical and the public health laboratory knowledge,

as well as the practical application of all that is represented

in these groups of medical instruction in so far as they

relate to the maintenance of the human body in normal

physiological health under all its vary-ing conditions—the

study of human environment—all of which knowledge must

be given in medical colleges everywhere ; and the day is not

far distant when "preventive medicine" must rank as the

most important subject in the medical curriculum, and

curative medicine, and diagnostics an'd surgical skill and

dexterity be merely what they should be, the useful and

proper allies of the Goddess Hygiene, and placed in that

limbo from which public health is only now coming forth

in its might and power to work great and as yet untold

blessings for mankind.

Dealing with public health from the municipal stand-

point, the fact must be recognized that personal liberty has

its limits, and the relation of man to man requires the for-

mation of rules of action which have for their object the

preventing of one man taking from another those rights,

economic and individual, which are essential to present-day

happiness. So, also, are health rights to be obtained through

common action, and thereby the better is the guarantee that

we shall work together not to injure either our own health

or that of our neighbor, and that our neighbor shall not

injure our health.

Many are the municipal health laws, codes or ordi-

nances—they are all similar, having been copied from one

another. The powers they confer upon municipalities are

often very great. Some of the laws are bad by reason of

their not conferring upon local authorities the power to

enforce the same ; others are good. Laws define rights—men
enforce them, and law-making is one thing, law enforce-

ment another, and doubtless thousands of lives are being

lost every year, millions of dollars being spent on curing

disease and caring for those incapacitated from labor

thereby, and millions of days are taken from industrial

pursuits, and in the end the working life of nations is ma-

terially shortened because health laws are not enforced,

both by the individual as well as the municipality.

One illustration will suffice. What law will every stop

the present waste of infantile life due to the character of

the milk supplied in all large cities, unless dairies are sys-

tematically inspected and cleanliness enforced, unless milk

is kept at a low temperature (50°) from immediately after

milking—in the creamery, on the train, at the receiving

station, in the milk wagon and milk shop ? Not until

dealers scald and cleanse their cans, unless licenses arc

taken from farmers, creameries and retailers who violate the

law, and not unless mothers are taught to scald and thor-

oughly cleanse bottles, nipples, cups and dishes from which

milk is fed to infants, will this be remedied.

Here is an illustration of the interdependence of indi-

vidual and municipal responsibilities. We may discuss the

subjects of certified milk, pasteurized milk, clean milk, or,

indeed, any other kind of milk, but until the proper au-

thority is vested with full power to control the supply from

dairy to consumer along some other channel than through

the many by which milk now reaches the consumer. We may
inspect and inspect milk until you are dead, for at the best

the method is imperfect, and inspection cannot be made
perfect.

We cannot guarantee the present im>^' Tiilk of our

cities and towns under the most rip-

'

how, then,

will those who wish to load up the system by pasteurization

guarantee that each and every vendor deals out a correctly

pasteurized milk ?

They want a precise and exact laboratory method to be

conducted daily by every dealer under the highest sanitary

requirements, and the municipality to guarantee that each

dealer sells pasteurized milk that is pasteurized milk.

Can this be done under present methods ? Here is a

point where we cannot take the word of the individual or

accept the guarantee of the municipality, owing to the diffi-

culties of inspection and supervision.

Is it not, therefore, a point where the municipality

should, for the benefit of the community as a whole, simply

step into the breach and establish a milk depot, or depots,

as the size of the municipality may require, to which the

milk shall be delivered by all licensed and inspected dairy-

men, paid by the municipality for the same on a basis of

quantity and quality .' Let the municipality deliver the milk

pasteurized or otherwise as the health authorities decide,

in regular routes, with no overlapping in delivery, and let

all be upon a cash basis as between the municipality, the

furnisher and the consumer, at the minimum cost of in-

spection and where the maximum of purity will be assured.

In this country the Legislature of each Province is

given full control over municipal institutions, it having been

evidently thought better to teach each locality to manage
its own affairs in keeping with the old proverb : "If you
wish anything well done, do it yourself."

In brief, the situation is this in most civilized countries :

When you are born, your name must be registered with the

proper city or municipal official ; when you are of school

age, the municipal authority provides you with a school and

teacher, and requires your attendance. Sometimes you are

provided with school books free of charge. When you go
out upon the streets you find them paved, lighted and

cleaned by the council, and you cannot under penalties

remove or alter the pavement or pollute the street. Your

life and property are protected by police and firemen pro-

vided by the council, it demands a tax should you engage

in certain classes of business, and should you be fortunate

enough to build a house you must submit your plans and

secure a permit.

As to conveniences, the council, sometimes assisted by

Carnegie, provides you with a free library, it provides

officials to inspect the quality of your food and drink, it

removes your garbage from your yard and your sewage from

your house, and provides you with water, with parks and

squares, and a hundred other things, and, if poverty over-

takes you, it will aid the charitable in giving you a home,

and when the end comes it will, if your friends do not claim

your body, bury it, and before doing so register the facts

of your death. Thus, from birth to death the municipal

council affects our lives. The individual rights of the

citizen are vested in the council, and to it for all these privi-

leges we pay taxes, and thereby the rich unconsciously pro-

vide many things which have important bearing on the

public health which those in more humble walks of life could

not otherwise afford. Thus, in benefiting themselves they

unconsciously add very materially to the improvement of the

health of the masses.

It will thus be seen that in this evolution of municipal

government as apart from State or Federal laws the respon-

sibility of the enforcement of a large amount of public

health measures has been placed upon municipal authorities,

and in the past the central authorities have been satisfied

with the enactment from time to time of more advanced

public healih laws, but the enforcement thereof has usually

been placed upon local health authorities, and the central

authorities have thus been relieved of any responsibility,

though willing at all times to tender advice, usually through

the Central Board of Health. With such a system generally

prevailing it cannot be said the results have on the whole

been satisfactory.

In regard to such an important group of questions em-

braced under the head of public health, it is essential they
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must be uniform for the larger community of people as

comprised in a State, Dominion or country in order that

they may be efficient, but in so far as the higher power

enacts these laws for various municipalities whose councils

change from year to year as the municipal elections recur,

so the administration of the laws are subject to more or less

change. And further, as the inhabitants of a State, Do-

minion or country are really residents of different munici-

palities for longer or shorter periods of time incident to the

many modern means of transit it is essential for good gov-

ernment, for the affording of the highest protection to all,

that, while details as to the adoption of any particular set

cif health measures must remain with the municipal au-

thorities, yet the supervision and the power to enforce, if

necessary, should be vested in and the power judiciously

exercised by the Government which enacts them, but the

expenses of their enforcement should be a cost chargeable

to and collectable from the municipality which fails in their

enforcement, otherwise it will be found that municipal

authorities will readily yield up their duties to the larger

and more powerful central body.

In public health matters the municipality would na-

turally be expected to work out its own salvation. The

common health interests of the individuals living in the

municipality, both men and women, and particularly the

children, being of such moment as to require the rigid en-

forcement of the most modern health requirements.

But it is too often the case that local health by-laws or

codes of health, although upon the face of them bearing the

impress of all that is good for the community, yet in the

method of enforcement or the manner of inspection are in

the end really a farce, and the strong arm of the Govern-

ment, which created their local powers must for the general

good retain the power of enforcement.

In conclusion, a short reference is desirable to the

responsibility of the national Government in respect to all

that appertains to the health of the people. It will not

suffice for any Federal Government to say that the question

of public health is relegated to this or that particular State,

provincial or territorial legislature—that the health of any

particular city, or country, or geographical district is a local

matter and does not concern the people of any other portion

of the countr}', and if the local authorities will not engage

in the solution of their own particular district the national

Government should not. This is a false premise, for many
public health questions are national in their import.

Indeed, we may go further. Many health questions are in-

ternational, and can, therefore, only be dealt with by

nations ; for instance, the sewage pollution of the waters of

the Great Lakes of this continent, regarding which we in

Ontario are deeply interested. The preservation of these

waters from pollution by sewage is of interest and import

to all who live along their shores, as well as the hundreds

of thousands who yearly visit them from all portions of the

civilized world. The many points involved in the question

cannot be dealt with by the Province, but must be con-

sidered by the nation. It is to the national Government we
look for a protection as regards the health of those who
seek homes in our midst ; that responsibility has in part been

acknowledged ; but cannot we go further ? What of the valu-

able lives born each year to the fathers and mothers of this

countr\- ? Are they not a more valuable asset than all the

immigrant population ? Truly, the wealth of the nation is

in its babies, and, being national, the Government which

represents that wealth should do more in their behalf. Here,

in Canada, the national Government has in its wisdom set an

example by taking over the health of our cattle, which is

a part of our national wealth ; but what of the people's

health ? Have they no interest therein ? Time fails me to

indicate all their responsibilities. Surely the physical con-

ditions are at least of national import, and should have a

properly constituted National Health Department, working
in co-operation with provincial. State or territorial depart-

ments aided by municipal local health authorities and care-

fully guarded and directed by public opinion.

In conclusion, public health is pre-eminently a national

question, although reciuiring the assistance of State, pro-

vincial and municipal machinery and laws for the proper and
efficient working out of methods and the enforcement of

laws for the betterment of communities, and it may be neces-

sary for good and efficient government that well-defined lines

shall be laid down upon which each of the several governing

or legislative bodies in a country shall have power to legis-

late upon and the limitation of enactment be clearly defined,

but for the better enforcement of health laws there must be
some central authority, clothed with proper power to act

when either individual, municipality, or Province fail to

enforce laws adopted for the protection of the health of either

an individual, community or district.

It is essential for the carrying out of all laws which
in any way relate to the public health that such power be
retained and exercised by the national Government, it is

essential for the protection of the health of each individual.

Consequent upon financial losses in respect to national

wealth as regards agriculture, horticulture, stock-raising

and the great manufacturing industries and other branches

of national wealth. Legislatures and Parliaments devote an-

nually large sums of the public monies for the improvement
of all these branches of the wealth of the nation—colleges

have been erected at public expense and large sums appro-

priated for their maintenance, chiefly devoted to the branches
of agriculture ; universities have set apart departments to

foster agriculture and forestry, and every nation has de-

partments of Government under Cabinet Ministers for the

fostering and improvement of the branches of national

wealth, but how many have a Minister of Public Health ?

But few. Or how many have the various branches relating

to the health in one large sub-department ? But the all of

public health is not in the statutorj' powers of the Govern-

ment. There are many and great problems of public health

that have yet to be worked out, and in the solving of these

problems much research work, much experimental work has

'J be instituted and carried on, many social sanitary pro-

blems have to be studied, all of which require the expendi-

ture of money and the engagement of a staff of the best

experts the nation can engage. Certainly, the physical

training and developments of both boys and girls must be

worked out upon national lines. In my opinion, as regards

the boys, the best results and at a minimum cost can, and

should, be at once secured by some form of modified military

drill. It will be necessary that many of the vaccines, serums

and antitoxines used in preventive medicines should be pre-

pared by the State at the expense of the people and distri-

buted to local authorities at cost, as the almost prohibitive

prices of commerce prevent their general use.

The State must provide well-equipped laboratories. It

will not do for any country' to rely upon the benevolence or

generosity of philanthropists for the studying of the many
questions relating to preventive medicine ; these must be

carried out by the national Government, as they have for

their highest object the health of the people, which means
its highest wealth.

Surely this is a fit, a proper sphere for the nations of

the earth to work in—none higher, none better, and none of

more moment or greater import. The greater the nation and

the more dense the population, the greater the present

responsibility, while for a young nation, one looking for-

ward to vast increases in population in the coming years, the

importance of public health questions is of vital importance

as it is entering the threshold of national life, and to a

nation such as we Canadians have the honor to form a part

there is every necessity for the creation of an Imperial

Health Bureau, with its unit in every branch of the Empire,

each working in harmony with the General Bureau, and each

doing its part of experimental and research and laboratory

work. That which may be most fittingly and appropriately

worked out by each particular branch, all co-operating and

assisting to solve the intricate questions, all of which have

for their object the health of mankind and the prevention

of sickness and suffering.
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DISCUSSION OF SCLEROSCOPE TESTS.

By J. P. Snow.*

Fig-. B. S. is a section of a Bessemer rail relied at Buffalo

several years ago. The rail broke in service with a very

square break. Polished and etched it showed very high se-

gregation. The web of the rail was blistered and slivered

in rolling to some extent, showing plainly its unsound char-

acter. The test shows great lack of uniformity, there being

a difference of 14 points in the scleroscope readings at diff-

the rail very hard nodules were encountered at various points,

especially at the junction of the web and base. The Sclero-

scope did not seem to indicate this feature, and it is possible

that the difficulty in sawing arose more from toughness than

from hardness. The open-hearth rails now being rolled at

Gary are difficult to drill and saw on account of their tough-

ness. The experimenter says: "The wearing surface is

slightly harder than the material about H-in. inward. This

condition is just as we should expect to find in a good homo-
geneous rail." The rail is a go-lb. "B" A. R. A. section,

erent locations in the head. The experimenter says, "This

condition is rather characteristic of the rails of Bessemer
origin."

Fig. B is a section of a Bessemer rail rolled at Buffalo

in igo8. It is a crop from the top end of a top rail. The
match was held lYi minutes after being recarburized before

teeming.

.•\lthough the specimen was from the top of the ingot

there is a difference of about 3 points in the readings

throughout the head.

The section, where polished and etched, showed rather

dimly marked segregation. The head and base when planed

into and etched showed some dark streaks in the head and

Fig. O.

rolled for the Baltimore & Ohio Railroad. It will be inter-

esting to learn how it proves under traffic.

Fig. M is a section of Manard rail rolled at Steelton. It

shows a difference of 3 points in the head, and in fact but

3 points over its entire area. It was impossible to cut this

specimen with saws, planer tools or drills, but the Sclero-

scope readings are not high. It may be that the resistance

of certain spots in the open-hearth specimen above was due

to toughness similar to that of this specimen.

These tests go to show the value and the limitations of

the Scleroscope as a rail testing device. Segregation is an

ever-present evil in melt-made carbon steel. Its effect is to

concentrate the hardeners at the central part of the head and

The top of the head

Fig. B.

light streaks and fissures in the base
for fi-in. depth was sound.

The experimenter says: "The section as a whole is

more uniform than is usually to be found in top, middle or

bottom rail of a Bessemer 'ingot' "

Fig. O is a section of open-hearth rail rolled at Bethle-

hem in 1008. It shows a difference of 6 points in the head,
but down the renter the differrnre is but 3 points. In sawing

•From Bulletin No. 1 1 1 of the American Railway and
Maintenance of way .Ass. Report.

I

Fig. M.

j
web. The instrument seems to detect the presence of these

I hardeners with considerable precision; and it may be poss-»

; ible to fix upon a maximum variation for the purpose of a

I
specification that can be allowed and that will be reasonable.

I The tests are quickly made and are inexpensive. They
might result in detecting badly segregated rails that would

not be found by the drop test.

As a test of the wearing qualities of r.ails, the descrip-

tion above shows that the instrument has its limitations.

The Manard rail resists wear much better than either the

open-hearth or Bessemer, while the readings on it arc low.
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The highest readings on the Bessemer rail were on metal

known to be unsound and of very poor wearing qualities.

These facts show that the readings of the instrument have

no absolute relation to resistance to abrasion.

The tests wore made by Mr. J. H. Gibonncy, Chemist

for the Norfolk & Western Railwaj-, under the direction of

Mr. Chas. S. Churchill, Chief Engineer.

SOME COMPARISONS OF WOOD AND STEEL TIES.*

By J. M. Meade.

t

Carefully prepared statistics for 1007 show that the num-
ber of ties used on .American railroads, figured in round

numbers was 118 million ties for renewal purposes alone, to

say nothing of the thousands used in the construction of new
lines, etc. This 118 million ties covers the two hundred and

thirty thousand miles of main line railroads now estimated

by the Interstate Commerce Commission to be in this

country, to say nothing of the many thousand miles of side

tracks.

Prices of ties have increased rapidly and the railroads

will have to deal with this problem, with a promptness that

has never confronted them before. Mr. E. E. R. Tratman
has collected for the Bureau of Forestry a great amount of

information, with reference to the plans, life, etc., of steel,

ties ; from his reports of six foreign countries using steel

ties, the per cent, varied from 25 to 40. His reports also

show that a large number of steed ties are use-^ in

tropical countries. The attractive feature being that they

are proof against the wood destroying insects, so prevalent

in those countries.

The question of relative age and cost of steel ties and

creosoted wood ties, is an interesting one to all maintenance

men. The reports published in our Scientific Journal seem

more interesting from England and France, to our track

men, than any other foreign countries. These reports show

that the steel ties most common in these countries, 'ast from

18 to 23 years, rust being the destroying factor. The life

of creosoted wood ties is estimated in this country at 30

years. .^n up-to-date steel tie, with a weight of 160 pounds,

is worth, at the present time, about $2.50 against 80 cents

for the best creosoted wood ties.

Our experience in this country, with steel ties, is yet too

limited, to say, how long they will last, but it is safe to pre-

dict that they will not last much, if any longer, than quoted

for England, etc.

An interesting account was recently published by W.
Morcom, of Mexico, about the steel ties in use on the Mexi-

can railroad from City of Mexico to Vera Cruz. I have been

over this road and saw the ties in question. They would not

answer for the heavy rolling stock of this country. The
weight being 1 10 pounds and fastened to the rails, by steel

wedges, which all American track men are afraid of. These

ties are 832 feet long and 14 inches wide. They cost $2 in

gold at Vera Cruz. The first of these ties were put in the

track in 1884. I saw them two years afterwards. The pub-

lished report, to which I refer, shows that go per cent, of

these ties are still in use and in good condition, making
them twenty-four (24) years old, at the present time. This

is the best record, as to life, of any steel ties, of which I

have ever heard. They are largely in a dry and mountainous

country.

This report brought out another important matter, that

steel ties do not do well with rock ballast, account of break-

age, but do best with gravel, or ballast of that nature.

It also showed that steel ties must be spaced about like

wooden ties, i.e., the same number required to a rai' length,

experiments having proven that 12 or 13 steel ties to a rail

* Read at the Roadmasters" Convention, Milwaukee, Wis.

t Engineer Eastern Grand Division, the A., T. & S. F.

Ry., Topeka, Kans.

length, arc not sufficient, as they broke at the rail seat,

whereas, when the number was increased to that of wooden
ties, this breakage ceased.

This report also showed that the life of these steel tics

have been prolonged by a treatment of hot tar, before they
were put in and subsequently treated in a similar way.

From the best data, we can get at the present time, it

shows that the life of the creosoted wood tic, is ahead of the

steel tie, with the cost more than double for the latter.

With many advantages in favor of the wooden tic and
with the .adoption of a thicker and broader tie plate, placed
on every tie, curved track, and tangent, to protect the

wooden tie, against mechanical abrasion, the life of the creo-

soted, wooden tie, will no doubt, exceed that of the steel, six

or eight years.

With these facts staring us in the face, why should rail-

roads hesitate about the use of creosoted ties? Heavier, and
broader tie plates, put on every tie in the track, and why
should they hesitate about making an investment to repro-

duce our forests? They have got to come to this and set out
trees and raise their own ties. Some are already doing this,

the Santa Fe being amongst the number. The sooner they
start, the better, for, if all the railroads should commence
using steel ties, estimates from experts, show that the iron

ore of this country, would be exhausted in about 75 years.

The report to which I referred of the Pennsylvania Rail-

road Company, was written by Mr. Curtis, and they esti-

mated that if all the railroads were to quit using wooden ties

and go to using steel ties, that it would only take two gener-

ations to exhaust the iron ore beds of this country. Between
San Diego and Los .Angeles, they have started tie timber.

They now have S,,ooo acres and are setting out about 400
acres a year. They grow eucalyptus trees in boxes the same
as tomato or cabbage plants. We have a tie and timber

department, and the head of this department, Mr.
Faulkner, told me within the 'ast two weeks that they

estimated it would take about fifteen years for these euca-

lyptus trees to come into use for ties. I have seen them
around Mexico, from 80 to 100 feet in height, and you can

get at least 10 or 12 ties out of a tree. .After cutting the

eucalyptus trees down, they get better ties from the sprouts

or stumps than from the original tree. They have within

the last two jears been using a large amount of eucalyptus

ties from .Australia. They are also getting some hardwood

ties that look exactly like the .American white oak; I don't

remember the name, but they are from Japan. These ties,

from the information I have received cost, deliveit-^ it San-

Francisco, $1.25. They come by water, and on the se from

Australia, there is a duty of 15 cents per tie, which .'e .vant

to get changed if we can. We get some from the Hawaiian

Islands, without any duty on them. Those that come from

the Philippines, although under the jurisdiction of our

country, still maintain the duty and the same is true of those

which come from Japan. They all seem to be about alike,

15 cents a tie, making the most of the imported wooden ties

$1.40.

My 'dea is that there is hardly a roadmaster living now,

who will see steel ties come into universal use, for the reason

that they are too expensive, and if we can get the forests re-

produced on the lines that some of the railroads have started,

it certainly does not seem to indicate that we are going to

run short of wooden ties.

We have recently been experimenting with wooden dow-

els, and I have brought some samples here. We sent a man
to the Old Country, and this is one he brought back. He
has in Topeka among the tie wood specimens a creosote tie

that was taken out of a track in France. It had been in the

track twenty-six years, and had one of those dowels in it, as

good as when put in, and I would guess that that tie was

good for ten years' service. We have bought a lot of these

wooden dowels, and the screw spikes that go w-ith them, and

put them in about a year ago. A few months ago, in Miss-

ouri, we made another experiment with them and we have

received orders to put in twenty miles of that kind of fast-

enings. We regard it the best form of construction for
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fastening- the rails to the ties and, as I understand it, there

is very little more expense than the ordinary track spike.

One of our master mechanics has invented a machine that

sits on the gasoline car with bits to bore those holes, so that

the question of labor in putting them in has been reduced

to a minimum. I do not know whether many roads are

adopting them or not, but I do not believe it will be very

long before you will see this form of fastenings in general

use.

TWO GIANT ELECTRICALLY DRIVEN POWER
SHOVELS.

The largest electrically operated power shovels ever con-

structed, having buckets of four cubic yards capacity, and

equipped with Westinghouse motors and automatic control,

have recently been placed in the service of the Dolese and

Shepard Company of Chicago, for mining rock in its lime-

stone quarries.

The hoist movement of these two no-ton machines is

actuated by a 200-horsepower, 220-volt, series-wound, direct

current Westinghouse type M.T. mill motor runninjf at 415

revolutions per minute ; the thrust motor, controlling the

movement of the dipper handle, is an So horsepower machine

of similar type; while the swing boom is operated by an 80-

horsepower motor. Each motor is controlled independently

by Westinghouse type "A" automatic magnetic-switch con-

trollers which secure the greatest nicety of operation of the

heavy bucket. This form of control protects the motors from

any heavy overloads which may result from the bucket strik-

ing- solid rock or other obstruction, by opening switches to
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To assist the Resident Engineers in interpreting these

clauses and to provide for uniformity in classification the

chief engineer distributed a diagram similar to the one given

here adding notes of explanation.

No. I. Is a mere matter of measurement by the Engineer.

No. 2. Is a mere matter of measurement by Rock Mea-

surers. '\ I'P'

Xo. 3. Is a mere matter of measurement by the Engineers,

Xo. 4. Is a mere matter of measurement by Rock Mea-

surers.

Xo. 5 and 6. To form a judgment as to whether or not

It is best removed by Blasting, the Chief Engineer must

view the work in progress or leave it to be decided by the

Engineer in charge, whose duty it is to frequently visit the

work during its operation and be governed thereby and act

accordingly.

Before these specifications were incorporated into the

contracts between the Commission and the contractors they

were as provided for by the seventh section of the Govern-

ments agreement with the G.T.P. Railway Company, sub-

mitted to the railway company.

Section seven reads as follows :

"In order to insure for the protection of the company as

lessees of the eastern division of the said railway, the econ-

omical construction thereof in such manner that it can be

operated to the best advantage, it is hereby agreed that the

specifications for the construction of the eastern division

shall be submitted to, and approved of, by the company be-

fore the commencement of the work, and that the said work

shall be done according to the said specifications and shall

be subject to joint supervision, inspection and acceptance of

the chief engineer appointed by the government and the chief

engineer of the company, and, in the event of differences as

to the specifications, or in case the said engineers shall differ

as to the work, the questions in dispute shall be determined

by the said engineers and a third arbitrator, to be chosen in

the manner provided.

The trouble commenced when the G.T.P., Railway Com-
pany engineers and inspectors attempted to revise the

classification submited by the Government engineers ; the

contractors refusing to recognize the right of the G.T.P
Railway to interfere.

ORDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Eneineer

tor • small fee.

7562—July 15—.A.pproving two forms of Bill of Lading
for joint use in Canada. (See copy of Order attached.)

7563—July 12—.Approving Uniform Code of Operating

Rules for Canadain Railways. (Cannot send copy of Rules

as only two are filed ; one copy for Board, and the oher fur-

nished Mr. W. \V. Ashald, Superintendent of Telegraphs,

G.T.R., Montreal, who was a member representing the Rail-

ways on the Committee.)

7564-7565—July 6—.Authorizing the Grant Trunk Pacific

Railway Company to make corrections on plans of its main
line, with respect to property of Messrs Marsan and Girouard

in connection with location of the railway, through Edmon-
ton, Alberta.

7566—July 22—.Authorizing the C.P.R. to construct a

spur commencing at a point on its right of way immediately

south of Block 24, between Young and Scott Streets, Regina,

Sask., extending thence m a westerly direction crossing

lots "B" and "A" along Eighth Ave., to the easterly limit

of Broad Street together with a system of ten subsidiary

spurs extending from the first named spur, across parts of

each of the following blocks, also continued down the full

length of the lane in each block: 184, 185. 186, 187, 188,

189, 190, 23, 24 and 25.

7567—July 15—Refusing application of the C.P.R. for

authority to construct spur, commencing at a point on its

station grounds at Fort William, at a distance of 220 feet,

measured westerly from the western side of Lcith Street,

thence running across and along Hardisty Street, in a

north-easterly direction to a point 140 feet westerly from
the western limit of Bcthune Street, produced a distance

of 726.8 feet.

756S—July 21—.Authorizing the C.P.R. to construct a

spur to the premises of the Columbia Flour Mill Company,
Enderby, B.C.

7569—July 22—Approving by-law of the Marconi Wire-

less Telegraph Company, authorizing the Secretary-Treas-

urer, H. G. Matthews, to prepare and issue tariffs of tolls.

7570—July ij—Refusing application of the C.P.R. to

construct a branch line across Hardisty Street, Fort Wil-

liam.

7571—July 21—Approving location and detail plans of

the C.P.R. station, at Mission Junction, B.C.

7572—July 21—Extending until October 6th, 1909, the

time by Order of the Board No. 6803, within which the in-

terlocking plant is to be provided by C.P.R. and G.T.R.

at Brampton, Ont.

7573—July 22—Auhorizing the North Regina Rural Tele-

phone Company to carry its wires across tracks of C.N'.R.

between Section 25, township 17, Range 20 and Section 30,

Townishp 17, Range 19, West 2nd Meridian, Saskatchewan.

7574—July 22—Authorizing Fairview Rural Telephone

Company to carry its wires across tracks of C.N.R., be-

tween Section i, Township 18, Range 20, and Section 36,

Township 17, Range 20, West 2nd Meridian, Saskatchewan.

7575—July 21—.Authorizing the Erie Telephone Com-

pany to carry its wires across tracks of the Michigan Cen-

tral Railway at Townsend Station, Ont.

7576—July 21—Authoriz-ng Kootenay Telephone Com-

pany to carry its wires across tracks of C.P.R. at Cran-

brook, B.C. mileage 14.23 B.C.

7577—July 22—Authorizing the Commissioner of Rail-

ways and Telephones of the Province of Saskatchewan, to

carry wires across tracks of C.X.R. at Aylesbury, Sask.,

Township 23, Range 27, West 2nd Meridian.

7578—July 22—Also at Section 16, Township 23, Range

37, West of 2nd Meridian, Saskatchewan.

7579 and 7580—July 21—Authorizing the Manitoba Gov-

ernment Telephones to carry wires across tracks of C.P.R.

at public crossing % mile east of \'arcoe Station, and at 'A

mile south of Varcoe Station.

7581 to 7583—July 22—Authorizing the Bell Telephone

Co., to carry wires across G.T.R. tracks, Ontario Street,

Port Hope, Ont., i mile east of Moose Creek, Ont, public

highway crossing 2% miles west of Maxville, Ont.

7584—July 22—Authorizing the Vancouver, Victoria &

Eastern Railway and Navigation Company to contruct main-

tain and operate a branch line of railway to connect the

main line of V. V. & E. Railway with the International

Boundary, near Myncaster, B.C.

7585—July 23—Directing the passenger fares upon the

line of the Alberta Railway & Irrigation Go's Railway, shall

not exceed three cents per mile; round trip tickets shall be

issued and sold by the Company at one-sixth less than the

total; railway company shall file Standard Passenger

Tariffs carrying this direction into effect. .Also publish and

file special tariff of freight rates between all stations, on

basis that shall not exceed those of the C.P.R., for same

or similar distances, and on same or similar commodities,

that are or may be put into effect on the line of the C.P.R.

between Crows Nest Pass and Coleridge. Also a special

tariff of class rates from Lethbridge to all of the Company's

stations, which shall not be higher than the tariff in force

on C.P.R. from Lethbridge for same or nearest equivalent

distances. .Also tariffs to be filed and publised within

thirty days from July 23rd, 1909. Also to prepare, file and

publish tariffs of express rates charged for express traffic

on its railway.

7586 July 23—Approving plans of proposed subway of

the Michigan Centra! Railway Company, at Tecumseh Road,

Township Sandwich West.

(Continued on Page 157)
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ELECTROLYTIC CORROSION OF THE BOTTOM
OF OIL TANKS AND OF OTHER

STRUCTURES.*

Adolphus A. Knudson, Electrical Engineer.

The subject of the corrosion of iron in its broad sense

being of wide and growing- interest at the present time, any

data furnished of special or important features of corrosion

discovered in the practical operation of various industries will

doubtless be of some value, not only to those engaged in

laboratory studies of the question searching for cause and

remedy, but those directly concerned who are seeking to avoid

the depreciation of costly structures.

In accepting the invitation to prepare a paper for this

meeting, the writer has felt a sense of duty as a member of

the society to bring before it at this time for discussion, a

case of most pronounced corrosion which has recently come
under his notice, and which, it seems plain, comes squarely

under the head of electro-chemistry.

The case to which we refer is the destructive effects

found upon the bottom of oil tanks. Three such tanks have

been examined and the the principal subject of this paper.

Two of these are located in the gas works of an eastern city

and one in the Standard Oil Works of another city.

First, a word in regard to the construction of oil tanks.

This being- fairly well known, a brief description only is

necessar\'. The manv different sizes are made of riveted sheet

steel plates, usually ii feet by 5 feet and from J^-inch to

H-inch in thickness for the sides and bottoms, and somewhat
thinner for the roofs. The roofs are supported in some cases

by upright wooden joists from floor to roof, the joists suitably

braced. In other cases a steel frame is placed under the roof

supported from the sides, similar in appearance to an um-
brella frame.

The conditions found in the three tanks examined will

now be considered. First, the two tanks at the gas works.

These will be considered together, as all the conditions were

practically the same in each case, even to the extent of

the damage found.

Fig. I shows the top view in section of both tanks. These

were found numbered 7 and 8 (the same numbers used in the

drawing), and will be herein so referred to. These tanks

are 35 feet in diameter and 16 feet high, slightly higher at the

peak of the roofs. The roofs are supported in this case by

perpendicular wpoden joists from the floor, as shown by the

circle of square dots in the drawing. An intake pipe is

located about 6 inches from the bottom of each tank, which

is also used as an outlet. These intakes connect to the out

side pipe line shewn in the drawing.

These tanks which arc located on the end of a dock are

enclosed within a concrete wall, with concrete foundations

;

this presumably to prevent oil flowing into the harbor in case

of leaks or fire. Both of these tanks were discovered to be

'caking. The oil was run off and sediment of a consistency

soap of soap removed. The numerous pittings and holes in

the bottoms suggested to the men at first, electrolysis due to

railway currents, as it was known such currents were flowing

through the works. When the writer was called to examine,

the first discovery made was the pittings originated at the

interior of both tanks, the larger part of such pittings on

the inside floor, and tapering downward, many of them

terminating in holes through the iron. These holes ranged

in size from j4-inch in diameter to more than i-inch in

several cases.

Plaster casts were taken in a few places on the floors of

both tanks, so these effects could be later considered. These

'asts are herewith submitted for your inspection. Plaster

casts, it is well known, are the reverse of holes and pittings.

Photographs of these casts have been made and appear in

the paper. The shaded portions of Fig. i show the location

where these pittings and holes were found most numerous. It

will be noted they were immediately in line of the intake

pipes and spreading out at the opposite sides. The numbers

on the casts corresjKJnd with the numbers in the drawing,

indicating where they were taken. Each of the casts will be

briefly explained.

The first three are from Tank No. 7, Fig. 2.

Cast So. I.

—

A pitting with a projection near the centre,

representing a hole through the metal J^-inch in diameter.

This is the only projection on the casts representing holes

•Read at Fourteenth

Electro-Chemical Socif*'

General Meeting of American

which remained intact ; the other broke off when the casts

were removed. .\t the left of this pitting are two white spots

which represent holes, where the plaster broke off.

Cast No. 2.

—

A pitting at the far side nearly through the

iron. This was taken about the centre of the tank.

Cast No. 3.

—

A cluster of pittings representing a fair

average of those discovered at the opposite' side of the tank,

from the intake.

Plaster Casts from Tank No. 8. Cast No. i.—.•X group

near the intake, which represents a fair average at this point,

excepting seme holes not far away.

Cast No. 2.—Shows a ridge representing a furrow or

channel in the iron bottom 4 inches long, 2% inches wide,

and 6-32-inch at the deepest point, or within 2-32-inch of be-

ing through the iron. In the immediate vicinity of this cast

were found several holes.

Cast No. 3.—The top broken off, representing a pitting

with a hole at the centre. This hole was i-inch long and

Jj-inch wide, measuring from the longest and widest parts.

These two tanks have been in service seven years, .^s

they were much needed for storing oil, temporary repairs

have been made by filling the pittings and holes with litharge

and red lead, but it is probable that new bottoms will soon

be placed in them.

Samples of the water obtained from the bottom of two

of the gas company's tanks have been analyzed by Dr. Still-

man, of Stevens Institute of Technology, Iloboken, N.J., who

reports as follows :

—

Thos. B. Stillman, M.S., Ph.D., Chemical Engineer,

Hoboken, N.J., October 29th, 1908.

.Adolphus A. Knudson, Electrical Engineer,

New York City.

Dear Sir ;—The sample of water from bottom of oil tank

marked No. 11 contains 1.6 percent, mineral residue—mostly

salts of scda. The sample of water from bottom of oil tank

marked No. 7 contains 1.3 per cent, mineral residue—mostly

salts of soda.

Both solutions react alkaline.

Respectfully yours,

(Signed) Thos. B. Stillman.



August 6, 1909. THE CANADIAN ENGINEER. '55

The oil in Tank Xo. 7 has been standing about one year,

that in Xo. 11 somewhat longer. This oil is believed to

come from Texas.

The bottom of No. 1 1 was not examined, as it was in

use.

Electrical Conditions.

Tests have been made to ascertain the electrical condi-

tions due to stray railway currents, as possible corrosion

from this source, it was thought, might be going on at the

underside of these bottoms. Railway currents have been dis-

f;overed passing through the gas company's yard, mostly

going through and leaving- the ends of power-house suction

pipes placed in river. One of these suction pipes, a 20-inch

cast-iron, entered the river quite near these oil tanks. Cur-

rent flow on this pipe was found passing to the river ranging

from I to 4 amperes, at times 6 amperes, maximum. The
strainers at the end of this pipe have twice been destroyed

bv electrolv^i?.

Fig. 3.

The voltmeter readings between tanks and river were

taken several times during- the past year. The tanks have

always been found positive to the driver. In March, 1908,

2.0 volts maximum was observed. A tank used for tar stands

close to these two tanks and is under precisely the same
electrical conditions as to stray railway currents, but no

corrosion has developed at the bottom, so far as known,

either inside or outside. Tests for current How on the 6-inch

pipe connecting with the two tanks shown in drawing, has

also been made several times during the past year, but in

no case has a flow been detected. There being no other pipes

connecting with the tanks, it was concluded that no current

was leaving them, notwithstanding the voltmeter indications.

Had there been corrosion upon the exterior bottoms as well

as upon the interior, with the two forces at work, the life of

'these tanks would certainly have been much shorter.

Thermo Electricity.

Tests were also made for thermo-electricity as a possible

contributing agent for corrosion. A thermometer observation

on a hot day in summer at Tank X^o. 7 at the interior bottom

registered 27.5° Centigrade. At the interior top 39.5° Centi-

grade, a difference of 12° Centigrade. A millivoltmeter

read-ng between the bottom and top 0.2 millivolt, bottom

positive. Shady side of tank positive to sun side

0.15 millivolts. This tank was empty, but the same

tests were made on one in use, resulting prac-

tically in the same readings, both temperature and electrical.

The millivolt test on Tank No. 7 between top and bottom was

repeated in winter, when all parts were cold, and with no

result. It is a question 'f these indications of feeble thermo-

electricity play any part in the corrosion discovered, but it is

mentioned as an item for possible discussion.

Oil Tanl< No. 9 in one of the Standard Oil Works.

The pittings and holes being very similar to those dis-

covered in tanks Xo. 7 and S, it was not deemed necessary to

obtain further casts. At one time it was thought by the man-
ager that the cause of corrosion was due to a certain class of

oil stored in the tank, but he found that tanks containing

white oils were also similarly affected. In this tank the roof

supports were of steel, of the umbrella pattern. A second

pipe is used for drawing off the oil. This pipe is called a

swing pipe. It has a loose joint at the base and a chain at-

tached at the far end, the pipe being about 20 feet long ; the

other end of the chain passes through an opening in the roof.

The end of the pipe is thus raised or lowered so as to take
I

the oil from near the surface. When wc visited this tank a
few weeks ago it was cleaned out and one of the side plates
removed preparatory to placing in it a new bottom, a contract
having been let for that purpose, the former one being so
badly corroded it was deemed unfit for further use. The
IKJsition of the pittings and holes in this tank floor was very
similar to those in tanks Nos. 7 and 8, as shown by the draw-
ing, Fig. I. This tank has been in use thirteen years. The
interior sides of all three of these tanks were carefully ex-
amined and no sign of corrosion of any kind could be found,
in fact, the outline letters and figures on the interior of one
of the plates in Tank No. 9, made with chalk or paint when
the tank was made thirteen years ago, could be made out,

although both letters and figures were upside down as viewed
from the floor.

Danger From Lightning.

If we may digress a little from the main subject, we
would like to call attention to the great danger of explosion
and fire in oil tanks from lightning by the presence of this

chain on the swing pipe. In 1881 the writer called attention
to this danger in a paper before the New York Electrical So-
ciety, on the subject of "Cause of Explosions in Oil Tanks,"
such explosions being quite frequent at that time. As an
illustration, a small model of a tank was used, and a static

machine to produce the electricity; through an opening in

the side of the tank the chain could be seen. When dis-

charges were made upon the roof of the tank representing
lightning, sparks were observed at nearly every link of the

chain inside. As an obvious remedy, we suggested at that

time, to substitute a wire rope in place of the chain, which
would be a continuous conductor, and if lightning came that

way it would pass off silently with no sparks. A letter from
the manager of a large oil works in Pennsylvania informed us

that they had even gone further than our suggestion, and bad
not only taken off the chains, but left out the swing pipes in

all new tanks that were built, using other means to draw off

the oil. It may be, judging from the one discovered in the

tank recently examined (No. 9) that there are others with

chains in use at the present time, and those in charge of oil

works have not realized the danger, and this point may pos-

sibly come to their notice. It was a surprise to the writer

that something worse than a destroyed bottom has not hap-

pened to this tank. The importance of this point, as viewed

by the writer, is the excuse for turning aside from the sub-

ject for a moment.

Cause of Corrosion.

In this case of such pronounced corrosion in oil tanks,

there must of necessity be definite and pronounced cause. In

looking for such cause or causes, the following data have been

obtained. It is well known that crude oils contain more or

less sulphur. In the purifying process we find it customary

to subject such oils to treatment with sulphuric acid, and

after that, to caustic soda. The oil is then, after each treat-

ment, washed with water. It is reasonable to suppose that

traces of acid or alkali remain with the oil when shipped away.

The superintendent of an oil works has informed us that

on one occasion 75 barrels of sediment, or "B. S." as it was

called, were removed from one of his tanks, which, he said,

had a large percentage of caustic soda. When oil is shipped

by steamers or lighters on the sea coast, which is often the

case, there is more or less leakage, and salt water is added

to the mixture, also rain water leakage through the roofs of

the tanks. This layer of water which rests upon the bottom

of oil tanks contains electrolytes, which are the products of

the chemicals referred to, and are distributed over the sur-

face of the iron bottom. Either through impurities of the

iron, or from other causes, potential differences obtain, in

other words, innumerable small galvanic couples are origin-

ated, which, when started, carry on their work of destruction.

These galvanic effects, as shown by the plaster casts, in-

dicate growth, some are most minute, as though in infancy,

others larger, w-hile some appear to have reached maturity,

as shown by the large pittings resulting in holes through the

metal in many cases.
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A more satisfactory explanation of this cause of cor-

rosion will doubtless be found in the following extracts of

letters to the writer, from Prof. Allerton S. Cushman, author

of two recent papers on the subject of "Corrosion of Iron,"

of which you are no doubt familiar. At Dr. Cushman's re-

quest, we furnished him with the data of these cases of oil

tank corrosion, in which he was much interested, and he has

kind'y given his opinion, with permission to use same in this

paper.

Washington, D.C., October ist, 1907.

"I have read your letter with care, and I can only say

that I am not surprised that the bottom of the oil tanks, in

which you are interested, pitted as rapidly as they did. Ac-

cording to the modern theories of corrosion, the electrolysis

is not caused so much by outside electrical currents or dif-

ferences of potential as it is by local difference of potential

set up within the metal itself, owing to concentration changes

m the distribution of impurities.

"In your tanks, which undoubtedly contained at the bot-

tom a layer of water, in which electrolytes of various kinds

were dissolved, you had the ideal conditions for pitting to

take place. In my opinion, a fairly liberal application of

bichromate would protect the bottoms of such tanks as those

in which you are interested."

He also states under date of October ist, igo8 :

—

"Since the date of the letters you mention, however, my
studies have taught me that the concentration changes in the

distribution of the impurities in the iron is only one of the

controlling factors in stimulating corrosion. The physical

condition of the surface is also important, the slightest in-

dentation, scratch or cut in the surface appears to become

positive to the surrounding area, and thus forms a nucleus

for a future pit hole. It is probable that in the best prac-

tice hereafter attention will have to be paid not only to the

method of manufacture of the steel as affecting its chemical

constitution, but also to the condition of finish of the surface

which is going into use."

Referring to the surface abrasion as a contributing cause

for corrosion, it has been noticed by the writer there were

many corroded rivet heads on the floors of all three tanks,

some partially, but many entirely eaten away. Dr. Cush-

man's remark as to indentation, scratches, etc., forming a

nucleus for future pittings and holes may apply to rivet

heads, as well as other parts of a tank bottom, as there is no

lack of opportunity for surface abrasion at such points, either

in the process of rivetting, men' walking over them, or other

causes.

Remedies.

The use of bichromate solution as a protective measure

for corrosion of iron has been strongly recommended by Dr.

Cushman in his papers and letters, and to myself at a per-

sonal interview. His opinions are, it is well known, based

upon the results of carefully conducted experiments and we

believe worthy of the most favorable consideration. If this

method is applied to oil tanks, we think it should be sent

into the tanks from the same intakes as the oil, as in such

case the remedy would be distributed where most damage

occurs, as indicated by the shaded parts of drawing. Fig. i.

In one instance, as a protection from corrosion, it was

proposed by the manager of an oil works to place a layer of

concrete upon the floor of tanks. We expressed doubts of

this method being effective protection, in view of former ex-

periments by the writer on corrosion of iron in concrete.

Owii)g' to the well known absorption qualities of con-

crete, water containing electrolytes would naturally pass

through it to the iron bottom, probably causing the concrete

to crack at points where electrolytic action takes place. At-

tempts have been made by some to prevent the absorption

properties of concrete by incorporating with it certain water-

proof materials, but we have no data to present at this time

of the efficiency or otherwise of concrete so treated.

Corrosion of Other Structures.

Referring to the Rochester ?tecl conduit, Mr. Richard H
Gaines has given an interesting account of the corrosion of

this water main in a paper before this society at the Albany

meeting, April 30th, 1908, printed in the transactions. We
have carefully read this account, and we are inclined to be-

lieve with those who took part in the discussion that the

author's conclusions should not be accepted as final, where
he states, page 87 (2), "The corrosion of the Rochester steel

conduit was caused by electrolysis, the current for which re-

sulted from chemical processes between water solution in the

soil and the metal." While this may be true at some por-

tions of the pipe, we notice that after a long account giving

analysis of soils, and of composition of metal, character of

coatings, etc., not one statement is made of the methods of

measurements by the "electrician from the municipal labora-

tory," upon whose brief report that "no measurable current

could be found with the millivoltmeter from outside sources,"

it is concluded by Mr. Gaines that no stray currents, past or

present, should be considered as a cause for corrosion on this

main. Under these circumstances, we do not think this a

fair conclusion. Laboratory electricians are not always well

equipped either with experience or instruments in locating or

tracing stray currents. There are no details of the measure-

ments, or if 24-hour readings were made, the latter to de-

termine if the electrical conditions were the same during the

entire 24 hours. It often occurs that the sources of power

upon railway lines are changed, operating from a sub-station

during the day, and from another part of the city or country

at night, from a central station, when totally different re-

Oxlde ofIron fuund here

Cross section with dimensions of two wrought iron bridge

chords.before being damaged by eieclrol.vsls.

Point St. Brldge.Providence.R.I.

suits are obtained as to current flow on pipes. It is quite un-

usual to find pipes as badly corroded as this main is reported,

where such corrosion is entirely due to "chemical processes."

Another point has been noticed in underground

electrolysis in an interesting paper before this society, April

30th, 1908, by Prof. Burgess, also at the .Albany meeting, en-

titled "Corrosion of Iron from the Electro-Chemical Stand-

point," printed in the transactions. In this paper corrosion

of underground structures by straying railway currents is

referred to, in which the author seems to question certain

testimony that had been given by experts to the effect that

I
S^

SECTION OF ONE OF THE WROT IRON CHORD MEMBERS
OF POINT STREET BRIDGE

^^ Original section oi'Cbord before being ulTectcd with electrolysis.

; v5| Section of Chord after being affected with elcclrolysls.

Area of oil^lnul section 12.375 Sqr.Inciies. Area of j)reseni section 8.41 Sii'r.Inches.

Percent ofloss of section 32 Percent. Area worked out with j>ianiineter.

a flow of current through the earth had resulted in the de-

position of a coat of iron upon pebbles in the earth. I do not

know who gave this testimony, but am sure he was cor-

rect, as such finds are not unusual.

I have here two pebbles of a number found so coated.
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which were taken from the side of a cast-iron pipe which had
been practically destroyed by electrolysis from stray railway

currents, in the city of Dayton, Ohio. These may possibly

be some of the very same pebbles to which Prof. Burgess re-

fers.

These and other samples are submitted for your inspec-

tion. The deposition of both iron and lead has often been

found by the writer upon pebbles, stones and soils adjacent

to pipes which were undergoing electrolysis. We have some
•amplcs here personally obtained only yesterday, of stones

and pebbles, which lay near a 12-inch steel water pipe which

was delivering railway current into the soil, which show
more or less of such deposit. This pipe, which is in Edge-

water, N.J., is badly corroded. Ne.\t to the pipe was found a

complete covering of black carbon of about H-inch thick ; at

some points on the pipe there was a bright, metallic luster;

next to tin- r;irhnn <li<.trilnitt'<l in tho <o\\ and upon ^tnncs was

Fig. 4.

over an inch of iron deposit. Samples of lead deposit are

shown, also personally obtained from a lead service pipe in

Cleveland, Ohio, which lay in sand. This pipe was so badly

injured by electrolysis that about 25 feet had to be replaced

with new pipe. These samples appear to be as heavy as an

equal amount of lead.

While it is appreciated that the electro deposition of iron

is difficult under the most favorable circumstances, these

samples so coated are shown as a suggestion that there may
be something in the process of underground electrolysis not

fully understood.

Another sample of corrosion of iron by stray current

process was shown after adjournment, and this data ob-

Fig. 5.

tained later. This sample is a mass of oxide of iron 5 inches

long by 2 inches deep, and is I'A inches to I'A inches thick.

It was taken from between two bridge chords which lay i M
inches apart, from a bridge that was taken down and re-

placed by a new bridge, in the city of Providence, R.I.

These bridge chords where they lay in soil were badly cor-

roded, and when found were surrounded by a mass of oxide,

the same as this sample. Figs. 4 and 5 are photographic re-

productions of same ; Fig. 6, corrosion at ends of spans.

The dimensions of these chords, which were of wrought
iron, are given in drawing ".\." The comparison of damage

with the original size is given in drawing "B." Electj-ical

measurements have been taken upon this bridge for some
years past by the writer, who has often predicted damage.

The bridge has always been found positive to the soil at the

eastern end where this corrosion was discovered. In igo2

corrosion and holes were found upon one of the sheet iron

trusses where it entered the soil. The railway i)ower-house

was a short distance from this bridge on the west bank of the

river. Submarine cables from the power-house were attach-

ed to a cable box close to the eastern end of the bridge.

Stray currents have been found on this bridge from July,

iQoo, up to September, 1903, when they were checked by a

change in the railway return conductors, which were placed

on poles and the cables abandoned.

This sample and data is an example of what is iiossible

in many bridges in this country.

In conclusion, from the standpoint of the electrical engi-

neer, we are grateful for advice in the solving of electrolysis

problems as to cause, effect and remedy in cases where they

partly or wholly refer to rlrctro-chcmiral action. On the

Fig. 6.

other hand, personally, we are always willing to furnish in-

formation obtained through long practice as to methods for

tracing, locating or identifyin.g stray currents causing

electrolysis. It would seem, therefore, as Prof. Ganz has

stated, that co-operation in important cases between the stray

current specialists and the electro-chemist would be desirable,

and to that end we have brought this case of oil tank cor-.

rosion, as well as other matters, before this society for dis-

cussion, believing they are of the widest importance, and

particularly refer to electro-chemistry.

ORDER OF RAILWAY COMMISSIONERS OF CANADA.

(Continued from Page 153.)

7587—July 2i^.'\uthorizing the Bell Telephone Com-

pany to carry wires across tracks of C.PR., one mile south

of Streetsville Station, Ont.

7588—March 22—Authorizing the C.P.R. to construct

railway across eight highways in its authorized grade divi-

sion between Gull Lake and Carmichael, on its main line,

Saskatchewan.

75Sg—March 22—.-Xuthorizing the C.P.R. to construct

across nine highways on its main line grade division, Medi-

cine Hat Section, Sask.

7590—March 22—.Authorizing the C.P.R. to cross eight

highways between Seward and .\ntelope, Sask.

7591—July 6—Directing the C.P.R. and Kingston &
Pembroke Railway Companies to erect and maintain gates

at their crossing on Raglan Street Renfrew, Ont. Plan to

be submitted to the Board's Engineer on or before .A.ugust

loth, 1909. Gates to be provided within thirty days of date

of approval of plan by Board's Engineer. Gateman to be

employed by Railway Companies and be in charge of gates

at all times. Twenty per cent, of cost of construction of

gates to be paid out of the "Railway Grade Crossing Fund."

One-third of wages of men to be paid by Town of Renfrew.

The bell at present in use at Raglan Street, be moved to

Argyle Street.
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7592—July 23—Approving of location and detail plans of

the Canadian Northern Ontario Railway Company's propos-

ed station at Sudbury, Ont.

7593—July 22—Authorizing- the City of Edmonton to

cross with the lines of its electric street railway, the lines

of the Edmonton, Yukon & Pacific Railway, Alberta.

7594—July 23—Reinstating for hearing the complaint of

F. W. Godsal, Cowley, Alta., against excessive passenger

rates on the C.P.R. Steamers between ports of call on the

Kootenay and Arrow Lakes, B.C., and in the matter of the

Nelson Board of Trade, in support of said complaint.

7595—July 23—.\pproving local standard passenger tariff,

C.R.C. No. 503, of the Canadian Northern Railway, between

stations on its branch line between Hudson Bay Junction,

Sask. and Pas Mission, Keewatin.

7596—July 24—Rescinding Order of the Board dated

June loth, 1909, which approved amalgamation agreement

between C. N. R., and Edmonton & Slave Lake Railway

Company.

7597—July 24—Authorizing the Canadian Northern Rail-

way to use the crossing with the Ottawa and Prescott Rail-

way, at mileage 56.6 west from Hawkesbury, for construc-

tion purposes only, pending the installation of the inter-

locking plant provided for in Order No. 7490.

7598—July 22—Approving of plan showing the foot-

bridge proposed to be constructed by the Corporation of

Saskatoon over the yard of the Canadian Northern Railway,

at Twentieth Street.

7599—July 24—Directing the railways subject to the juris-

diction of the Board shall strictly conform to the rules and

regulations from time to time approved by Master of Car

Builders' .Association governing the loading of lumber,

logs and stone on flat and open cars.

7600—July 27—.Approving of location of the Nipissing

Central Railway,, from Cobalt to Haileybury, 5. i miles,

through Townships of Buck, Coleman, Ont.

7601—July 15—Authorizing the City of Fort William to

cross within the lines of its railway tracks of the Canadian

Northern Railway at Fredericka Street, Fort William, Ont.

7602—July 23—Directing that the C.P.R. and Canadian

Northern Railways publish and file a joint class and com-

modity tariff of rates on freight traffic in classes 6 to 10,

inclusive, of the Canadian Classification, between Edmon-
ton and North Edmonton, and all points on C.P.R., south

and including Red Deer, east of and including Daysland

and Tecs, and east and west of Calgary and McLeod via

Strathcona Junction, on basis of one per cent per hundred

pounds over and above the class and commodity rates of

the C.P.R. to or from Strathcona, and rescinding Order No.

6835, April 6th, 1909, issued in connection with the matter

of complaint of the Fullerton Lumber and Shingle Com-

pany, of Vancouver, B.C.

7603—July 15—.Approving revised location of the Fort

William Terminal Railway and Bridge Company being from

a point on the approved location near Christina Street,

thence crossing the Kaministiquia River and across Is-

lands No. I and 2.

7604—July 22—Authorizing the G.T.P. Railway Company
to use the crossing of Edmonton & Slave Lake Railway

Company, in Section 15, Township 55, Range 25, West 4th

Meridian, Alberta, for construction purposes only unt'l

Nov. 30th, 1909, pending installation of interlocking plant

provided for by Order of the Board No. 4672.

7O05—July 24—.Approving location of C.P.R. Langdon
North Branch, mileage 60 to 80, being from a point in Sec-

tion, 34, Township 31, Range 24, W'est 4th Meridian, to a

point 'n Section 35, Township 34, Range 2$, West 4th Meri-

dian, Alberta.

7606—July 24—Authorizing the Canadian Northern On-

tario Railway to construct tracks across the Russell Road

Township, Gloucester, Mileage 56.78, west from Hawkes-

bury.

7607—July 24^.Authorizing the Canadian Northern On-

tario Railway to construct tracks.across Cyrville Road, Town-

ship, Gloucester, mileage 55.46 west from Hawkesbury,

Ont.

760S—July 24—Authorizing the Canadian Northern On-

tario Railway to construct tracks across Concession Road
between Concessions i and 2, Ottawa Front, Township of

Gloucester, mileage 55.22, west from Hawkesbury, Ont.

7609—July 24—Authorizing the C.P.R. to change location

of its station at Putman, Ont.

7610—July 24—.Authorizing the City of Woodstock, Ont.,

to lay and maintain a drain under the tracks of the G.T.R.,

where the same cross Beale Street, Woodstock.

7G11—July 24—Authorizing the Water Commissioners of

the City of Guelph, Ont., to lay a 24 inch water conduit

under track of the C.P.R., Guelph Junction Branch, Town-
ship Guelph, Rescinding Order No. 6295, Feb. 19th, 1909.

7612—July 24—.Authorizing the Water Commissioners of

Guelph, Ont., to lay and maintain a water main across the

tracks of the C.P.R., on Metcalfe Street, Guelph, Ont.

7613—July 22—Directing the G.T.R. to file for approval

of the Board within thirty days from the date of Order,

plans for station to be constructed at or near the point

where the Railway Company's line crosses the Town line,

between Townships of Clinton and Louth in the County

of Lincoln, on its line from the City of Hamilton to the

Town of Niagara Falls.

7614—July 23—Directing the C.P.R. to remove by April

ist, 1910, to the satisfaction of the Board's Engineer, com-

pliance with the provisions of Section 230 of the Railway

.Act, all the obstructions placed by the Company at Coul-

ter's Narrows, District of Muskoka.

7615—July 24—.Authorizing the C.P.R. to construct a

spur to the premises of Messrs. Johnston & Gill, Kamloops,

B.C.

7616—July 24—.Authorizing the C.P.R. to construct spur

(o premises of Peter Lyall & Sons, Lot 188A, Town of Notre

Dame de Grace, Quebec.

7617—July 24—Authorizing the C.P.R. to construct two

branch lines to the premises of E. N. Heney, Limited, Town
De Lorimier, near Angus Station, Quebec.

7618—July 26—Authorizing the C.P.R. to construct a

branch line to the premises of I. L. Lafleur, Parish Cote,

St. Pierre, Quebec.

7619—July 26—Authorizing the G.T.R. to construct a

spur to the premises of J. R. Eaton & Sons, Orillia, Ont.

7620—July 15—.Approving location of G. T. P. Railway

Company through Fort William, subject to the terms and

conditions in an agreement between the G.T.P. Railway

and C.P.R., subject to the condition that the G.T.P. Rail-

way shall do as little damage as possible and make full

compensation to all persons interested for all damage by

them sustained by reason of the railway along any street in

the City of Fort William, as provided in the agreement.

7621—July 24—.Authorizing the Canadian Northern On-

tario Railway Company to operate interlocking plan at

crossing the G. T. R. Company's spur line to Edward's

Mills, Rockland, Ont.

7622—July 26—.Approving construction of eight bridges

on the Atlantic, Quebec & Western Railway.

7623—July 24—Authorizing the C.P.R. to construct a

i spur to the premises of Watt Milling and Feed Company,

Parkdale, City of Toronto, Ont.

7624—July 26—Authorizing the Bethel Rural Telephone

Company to cross tracks of the C.P.R., 3rd Range S.-W.

of Toronto and Sydenham Road, near Concession 3, Lot

211, Proton Township, Ont.

7625—July 26—.Authorizing the Ivy-Thornton Mutual

Telephone Association to erect wires across tracks of the

G.T.R. between Lots 15 and 16, Township of Essa, Ont.

7626 to 7631—July 26—Authorizing the Government of

the Province of Alberta to erect wires across the tracks of

the C.N.R., one mile west of Chipman, .Alberta, at point

between Sections 17 and 8, Township 51, Range 11, west

4th Meridian, Alberta; '4 mile cast of.Lavcy Station, Al-

berta, at point between Section i, Township 55, Range 10,

and Section 36, Township 54, Range 19, West 4th Meridian,

Alberta; '/i mile east of Mannville, Alberta, at Main Street,

Kitscoty, Alberta.

I (Continued on Page 160.)
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A Generous Response
Already a large number of our old subscribers

and some new ones have taken advantage of the

offer made to receive new and renewal subscriptions

up to August 1st at the old rate of $2.00.

Our Circulation Department report that during

the past two or three weeks particularly, the number

of renewals for from two to five years has been

growing steadily.

Thinking that probably some may have over-

looked it we have decided to hold the offer open for

another two weeks.

If you want to be sure of the paper for the next

few years at the $2.00 rate, please send us by the

15th of August the attached form with your check

for any number of years at the old rate.

Extension Subscription Form
Please find enclosed $ for which extend my

subscription for years at the present rate of

$2.00 a year.

»,

Thiis Application should reach us by August 15th, 1909.
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CONSTRUCTION NEWS SECTION
Readers will confer a groat favor by sendingr in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarilcd, changes in staffs, etc.

Printed lorms for the purpose will be furnished upon application.

TENDERS.

New Brunswick.

SHKDIAC.—Tenders will be received by the Shcdiac

Electric and Power Co. at the office of the undersigned at

Shediac, N.B., up to the 14th of August, at five o'clock

p.m., for the construction of a dam across the Scadouc

River at the head of the tide. Plans and specifications for

the same can be seen at the office of F. \V. Holt, C.E.,

Room 42, Pugsley Building, at St. John. E. A. Smith,

president of company.

Quebec.

COOKSHIRE.—Tenders for post-oftice fittings, Cook-

shire, P.Q., will be received until 5 p.m., on Friday, August

13th, igog, for the work mentioned. Napoleon Tessier,

Secretary.

CARROLL.—Tenders, marked "Black River Bridge,"

will be received by the undersigned up to noon Saturday,

the 14th of August next, for the construction of a steel

bridge on Black River, near Waltham Station, subject to

plans and specifications proposed by the Government en-

gineer, Quebec. Address James Coghlan.

MONTREAL.—Tenders, addressed to the undersigned

and endorsed (i) "Tender for the construction of fire sta-

tion," (2) "Tender for the erection of a stable," (3) "Tender

for repairs to No. 10 fire station," as the case may be, will be

received at the City Clerk's office, City Hall, up to noon,

Tuesday, the loth August next, ( i ) for the construction of a

fire station, on Cedar Street, {2) for the erection of a stable

back of No. 4 fire station, Chaboillez Square, and {3) for re-

pairs to No. 10 fire station. L. O. David, City Clerk.

MONTREAL.-—Tender for fire hose, or tender for steam

fire engine, as the case may be, will be received at the City

Clerk's office. City Hall, up to noon, Tuesday, the loth August

next, for the supply of 3,000 feet, more or less, of double

jacket cotton fire hose, rubber lined, 2j4 inches in diameter,

with coupling "Highby Thread," to be subjected to a test if

the committee so desires, and for or.3 steam fire engine of a

capacity of 1,000 imperial gallons per minute. L. O. David,

City Clerk.

MONTREAL.^Tender for crushed stone will be received

at this office until sixteen o'clock on Monday, the gth of

August, iQog. Specifications and form of tender can be ob-

tained at the office of the Superintending Engineer of the

Quebec Canals, No. 2 Place d'Armes, Montreal, on and after

Friday, the 30th of July, igog. L. K. Jones.

MONTRE.AL.—Tenders, addressed to the undersigned

and endorsed, "Works at the St. Lawrence Market," will be

received at the office of the City Clerk, City Hall, until noon,

Wednesday, the nth August instant, for works to be per-

formed to the roof on the St. Lawrence Market. L. O. David,

City Clerk.

QUEBEC.—Tenders for electric light wiring and fittings

for Postal Station "D," Point St. Charles, Montreal, will

be received until 5 p.m. on Tuesday, August loth, igog, for

the work mentioned. Plans and specification to be seen on

application to Mr. Alphonse Piche, Supt. Architect, 52 Vic-

toria Square, Montreal, and at the Department of Public

Works, Ottawa. Napoleon Tessier.

Ontario.

XLA.G.A.RA FALLS.—Proposals for Boulevard Construc-

tion, will be received until Wednesday, August nth, at noon,

for *he construction of macadam roadway, drainage and cul-

verts of section No. lA, of the Niagara Fall Boulevard. John
H. Jackson.

KINGSTON.—Tenders will be received at the oflfice of

County Clerk, Court House, Kingston, up to Wednesday, the

nth day of August at 12 o'clock noon, for the plumbing
work, etc., required in improving the sanitary condition of

county gaol, as per former advertisement, with some addi-

tional work as approved by committee on county property.

All of the above work to be completed before January ist,

igio. John Purdy, Chairman
; J. W. Bradshaw, County Clerk.

OTTAWA.—Tenders will be received up to August 15

for the furnishing of iron posts for use on the survey of

Dominion lands. P. G. Keyes, secretary, Department of

the Interior.

OTTAWA.—Tenders will be received up to August 15th,

for supplying the lubricating oils required by the Department

of Marine and Fisheries for three years. G. J. Desbarats,

acting Deputy-Minister of Marine and Fisheries.

TORONTO.—Tenders will be received until August 17th,

igog, for asphalt pavements, bitulithic pavements, concrete

pavements, concrete curbs, concrete walks and sewers.

Joseph Oliver, Mayor.

TORONTO.—Tenders will be received up till Friday,

August 13th, for the various trades required in the erection

of a branch building for the Metropolitan Bank at Queen and

Lansdowne, Parkdale. Darling & Pearson, 2 Leader Lane,

Toronto.

TORONTO.—Tender for works, addressed to the Hon.

J. O. Reaume, Minister Public Works, Ontario, for the erec-

tion of a boat house in Belleville, addition to the boiler house

Normal School, Toronto, and painting of the Parliament

Buildings and Osgoode Hall, and for cement walks on the

grounds of Osgoode Hall, Toronto, will be received at this

department until noon of Monday, August gth, igog.

WHITBY.—Tender for electric light fixtures, etc., for the

Public Building, Whitby, Ont., will be received until 5 p.m.,

on Friday, August 13th, igog, for the work mentioned. Na-

poleon Tessier.

Manitoba.

EMERSON.—Tender for hot water heating apparatus,

Public Building, Emerson, Man., will be received until 5 p.m.,

on Friday, .'August 13th, igog, for the work mentioned.

Napoleon Tessier.

WINNIPEG.—Tenders, addressed to the Chairman Board

of Control, for furnishing and delivering the following

electrical supplies, will be received at the office of the under-

signed up to II a.m., on Wednesday, August nth, igog,

namely :—20,000 % x 12-inch carbons, 50 alternating current

series enclosed arc-lamps, 50 absolute cut-outs. M. Peterson,

Secretary.

WINNIPEG.—Tenders, addressed to the Chairman,

Board of Control, will be received at the office of the under-

signed up to n a.m., Monday, August i6th, igog, for the

supply of standard 56-lb. new or relaying rails, with fasten-

ings (angle bars preferred), as follows:—60 tons rails (2,240

pounds), 2% tons s Ja -inch x 9-16-inch spikes, and J-^
ton

U-iTich X 3%-inch bolts. M. Peterson.

Saskatcliewan.

\V.\TROUS.—Tenders will be received by the under-

signed up to 6 p.m., August loth, 1909, for the erection and

completion of a four-room brick school building in the village

of Watrous. Nicolaus Grest.
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British Columbia.

^'A^COUVER.—Tenders will be received by the under-

signed up to noon of Monday, September 6th for the grading

and bridging of the Alberni branch from the loSth mile to

Albemi (27J4 miles) according to plans and specifications to

be seen on and after August 7th, at the office of Mr. Bain-

bridge, Division Engineer E. & N. Railway, Victoria, and

Mr. H. J. Cambie, Chief Engineer, E. & N. Railway, Van-

couver. R. Marpole, Vice-President.

VICTORIA.—Tender for schoolhouse will be received by

the Hon. the Minister cf Public Works up to and including

Monday, the i6th day of August, 1909, for the erection and

completion of a small one-room framed schoolhouse at

Parsons Hill, in the Chilliwack Electoral district. F. C.

Gamble.

VICTORIA.—Tenders addressed to the undersigned

from whom copies of the specifiactions may be obtained,

will be received up till 4 p.m. on Monday the i6th day of

August, 1909, for the supplying of cast iron 'water pipe, pig

lead, gate valves. \V. \V. Northcott, purchasing agent.

CONTRACTS AWARDED.

New Brunswick.

AROOSTOOK JUNCTION.—Tenders have been ac-

cepted for the erection of railway buildings at Aroostook

Junction, the new divisional point of the Canadian Pacific

Railway. J. H. Hague, of St. John, will construct a six-

stall engine-house, two double cottages, and a turntable

foundation. H. Post, of Woodstock, will erect a boarding-

house and bunk quarters, while the C.P.R. will build the

freight shed itself.

Ontario.

WILLIAMSTOX.—Tenders were received for the erec-

tion of a new bridge over Rombough's Creek. The tender

of A. D. Loynachan for a bridge, with stone abutments, 16

feet span, four-inch cedar covering and one and a half inch

gas pipe railing, for $400, was accepted.

PETROLEA.—Tenders for the construction of bridges

and walks were opened and prices were as follows :
Bridges

—Petrolea Bridge Co., $3,645; Alfred Kirkpatrick, $3-744;

*Robt. Clark & Son, $3,625; Thomas Grace, Samia, $3,945-

For Walks—Forest City Paving Co., gji cents per square

foot. *J. & J. Kerr, walks, per square foot, SH cents;

crossings, 1 1 'A cents ; curbing, per running foot, 10 cents

;

walks -and bridge section, 18 cents; grading, $iSo. Geo.

W. Conebear, Chatham—Walks, loji cents; crossings, 15

cents ; curbing, 20 cents per cubic foot ; Henry Walton, of

Sarnia—Walks, 934 cents; crossings, 11 cents ; curbing,

where attached to walks, 15 cents. Thomas Grace—Walks,

(i'4 cents; crossings, 11 K cents; wall on Main Street, 25

cents per cubic foot. *Successful tenderer.

Alberta.

EDMONTON.—The Carter-Halls-Adlinger Co. are the

successful tenderers for the construction of the Grand

Trunk Pacific roundhouse and machine shop at Edmonton

at arnund the $75,000 mark.

British Columbia.

VICTORIA.—The city has accepted the offer of H. W.

E. Canavan of crushed rock delivered at any point within

the city at $1.80 per cub'ic yard. The city will give him the

right to erect bunkers on the city wharf at the foot of Herald

Street free of charge for the delivery of the rock from scows.

They are working west from Rymal station to the escarp-

ment at Dundas.

DUNDAS. — The transformer station of the Cataract

Power Company was fired Thursday night by lightning, and

completely gutted. The factories there were all idle yester-

day morning as a result of the power being cut off. The

damage to the transformer station is placed at $45,000,

as most of the machinery is irretrievably ruined.

British Columbia.

L.ADYSMITH.—This city has given a contract for an

electric light plant to the Canadian Westinghouse Company,

Ltd., for a complete installation consisting of a 115 k.w.

3-phase 60 cycles 2,200 volt generator 10 k.w. each. Potts

compound 12 x 18 x 14 Tivill regulator switchboards boiler

72 X 18 C.H.R.T. pumps rejector heater, etc. etc. Power

house, foundations, pole line and transformers, street lights,

etc., complete and installed. The whole will be a most com-

plete and up-to-date plant, second to none on the Coast for

its size, and will be erected under the supervision of Mr.

George M. Turner, city electrical engineer.

Foreign.

KANE, P.\.—The American Plate Glass Company is in-

stalling a 700 horse-power Westinghouse horizontal gas en-

gine for power purposes, and has also just contracted for a

16-inch by 26-inch twin tandem horizontal Westinghouse en-

gine to be direct-connected to a 400-kilowatt generator.

RAILWAYS—STEAM AND EI.FCTHIC.

Quebec.

SHERBROOKE.

—

.\n agreement has been entered into

between the C.P.R. and the city of Sherbrooke whereby the

railway company agrees to spend at least $130,000 on im-

provements at Sherbrooke during the next twelve months.

These improvements, it is understood, will consist of a new

i:)assenger station and freight shed, a roundhouse, and some

new sidings.

Ontario.

COBALT.—The T. and N.O. has started grading for a

new line from Cobalt to Haileybury to relieve the existing

passenger congestion between those two points. The inten-

tion is to have an electric car system paralleling the rail-

road, affording a quick and frequent service. Another line,

owned by private capitalists, is already in course of con-

struction. The Government road should be in operation this

year. There is a report current that the Government will

transfer their divisional point from Englehart to Port Cobalt,

where yard room is now being sought.

EAST TORONTO.—A party of ten C.N.R. surveyors

have for some days been working their way easterly along

about half a mile to the north of the town of East Toronto.

Rumor credits the engineering corps with trying to locate

a line for the N.C.R. between Toronto and Peterboro'. One

survey made passes directly through Dentonia Park Farm.

After leaving the town the trial lines run about a quarter of

a mile north of the G.T.R. for some distance.

CEMENT—CONCRETE.

LIGHT. HEAT. AND POWER.

Quebec.

MONTREAL.—Major Merricks, managing director of

the Sydney Cement Works, C.B., was at the Windsor last

week, en route for Great Britain. The enterprise was found-

ed for the purpose of making cement out of the slag from

the steel furnaces, and success has been so pronounced that

the output is now about 500 barrels per day, and as the

market is expanding all the time, the company will, it is

Ontario. said, soon be making at least i.oco barrels daily.

WINGH.'^M.-On July 26'h the citizens voted to appoint '' British Columbia.

commissioners to manage the electric light plant. V.-\NCOU\'ER.—Albert Pike has been given a contract

HANNON.—Muralt & Company, sub-contractors for the
j

for cement sidewalks to be constructed by the municipality

Hydro-Electric Power line have commenced erecting towers, of Oak Bay.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS 413

Dorchester Street West, Montreal. President, Geo. A. Moun-
tain ; Secretary, Prof. C. H. McLcod.
QUEBEC BRANCH—

Chairman, L. A. Vallee; Secretary, Hugh O'Donnell,

P.O. Bex 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
q6 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary, E. A. James, 63 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa; S. J. Chap-

leau. Box 203.

ALBF.RTA ASSOCIATION OF ARCHITECTS.— Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILW.A.Y ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.
;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New
York.

AMERICAN SOCIETY OF MECHANICAL ENGI-
NEERS.—2g West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-
GINEERS.—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-
ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

X.lfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-
ATION.—President, J. F. Demers, M.D., Levis, Oue. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto ; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan ; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.
Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,
4og Union Station. Meets third Tuesday each month except
June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,

Thomas Southworth, Toronto; Secretary, R. H. Campbell,
Ottawa.

DO^^INION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Hash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr Martin Murphy; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—96 King Street
West. President, A. B. Barry; Secretary, R. B. Wolscy.
Meeting every Thursday evening during the fall and winter
months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,
England. Canadian Members of Council:—Profs. F. D.
Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

j

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-
retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-
Phillips; Secretary-Treasurer, C. C. Chataway, Winnipegr,
Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-

i

F.-\X.—President, J. H. Winficld ; Secretary, S. Fenn, Bed-
ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.;
secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703
Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
.AD.>\.—President, .A. F. Dunlop, R.C..A.., Montreal, Que.,

Secretary, Alcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President,

Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-
nock Block, Chicago, III. Andrew Allen, President

; J. H.

Warder, Secretary.

COMING MEETINGS.

Nova Scotia Society of Engineers: September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.

—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine
Railway, Concord, N.H.

National Irrigation Congress.—Seventeenth meeting,

.\ugust 9-14, at Spokane, Washington; Arthur Hooker, Secre-

tary, Board of Control, Spokane, Wash.

League of American Municipalities.—August 25-27.

Thirteenth annual convention at Montreal, Que. John Mac-

Vicar, Secretary, Des Moines, Iowa.

American Society of Municipal Improvements—Noveqi-

ber 9-II. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7, at

Toronto, general annual assembly. Secretary, .\lcide Chauss^

R.S.A. ; P.O. Box 259, Montreal, Que.
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POSITIONS VACANT
Advertisements under this heading, two cents a word.

Displayed $1.50 an inch.

A Position of Instructor in Physics and Engineering- at

King's College, Windsor, N.S., is open to a Graduate in

Mechanical or Electrical Engineering of a Technological

School. Apply stating qualifications to

iRev.) V. E. HARRIS,

Secretary, Board of Governors, K.C.W.

Church of England Institute, Halifax, N.S.

PERSONAL.

SIR CHARLES RIVERS WILSON, president of G.T.R.,

is in Canada on a tour of inspection.

MR. O. W. SMITH, C.E., of the firm of Gait & Smith,

Toronto, left last Saturday for British Columbia on a busi-

ness trip.

MR. ALEX. McDOUGALL, formerly of St. Thomas,

Ont., has been appointed master mechanic of the C. P. R.

shops at Cranbrook, B.C.

MR. L. BRUCE YOUNG, formerly with the Toronto

Construction Co. in New Brunswick, is now on bridge work

with C. H. Ferguson at Prince Rupert, B.C.

JENS ORTEN-BOUING, hydraulic engineer, has

taken into partnershij) with him Douglas Spencer and P. R.

Cobb, and has removed his offices to <)% Union Court, Old

Broad Street, London, E.C.

MESSRS. S. H. AND D. C. FELLOWES have recently

formed a partnership, under the name of Fellow-es & Fel-

lowes, with ofiices in the Lawlor Building, Toronto, and

are representing a number of large American manufacturers

of contractors,, railway and municipal supplies.

OBITUARY.

Mr. Frank Turner, C.E., of Deer Park, Ont., who died

July 29th, igog, was born in the city of Toronto on April

13th, 1838, and was the eldest son of R. J. Turner (referee

in titles). He was educated at the common school and Upper

Canada College, and later took up the profession of civil

engineer.

He was a member of the commission appointed by the

Government in 1887 to examine and report on the feasibility

of the Trent Valley Canal, and later was associated in rail-

way construction work in England, South America and Peru.

For three years he was a member of the York County

Council, and was past president of the Albany Club.

MARKET CONDITIONS.

Toronto, August 5th. 1909.

A midsummer hot-weather dulness seems to prevail in many quarters.
With the exception of a slight upward change in hard coal and a down-
ward change in retail cement, we find prices of building material unaltered.
In fe!t and other roo6ng, sewer pipe, and brick, the movement is brisker
than in most other lines of building material.

Metals at last show improved steadiness of tone, all along the line, and
there i^ a distinct increase of business, notably in tin, copper, and zinc,

while pig-iron is manifesting n little more artivity. Structural stce' shows
tome stiffness, loo, a result of m<^re assured orders in the United States.

The following arc wholesale prices for Toronto, where not otherwiie
evpIaiDcd, althnueh for broken quantities higher prices arc quoted:—

Antimony.—Drm-ind inactive, market unchanged at $9 per too lbs.

Alts.—Standard makes, double bitted. $0 to $10; tingle bitted, per
doicn, %^ to $g.

Bar Iron.— $1.95 to $3, base, per 100 lbs., from stock to wholesale dealer,
klarkrt well supplied.

Bolltr Plattt.~|;£-tnch and heavier, Ja.ao, Boiler heads sjc. per 100
poundi advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, iteel, iK'inch,
loc. ; I

H -inch, 9c. per foot ; a-inch, $8.50; aJi-inch, $10 ; aj^-inch, $10.60;
3-iach, $i3.in; 3H*inch, $15; 4-inch» $18.50 to $19 per 100 feet.

Building Paper.— Plain, .^oc. per roll ; tarred, 40c. per roll. Season over,

notliins doing.

Bricks.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $10, for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works per

I ,uoo.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 70c. per ton of a,000 lbs., i-jnch, a-inch, or larger,

price all the same. Broken granite is selling at $3 per ton for good
Oshawa.

Cement.—Cement is being offered at the low price of $1.55 per barrel

in car lots, including cotton bags. Tlie consumption in Canada is between
three and four million barrels, while the capacity of production of Can-
adian plants is nearly eight million. Until the consumption increases,

prices can hardly be firm. Smaller dealers report a fair movement in small

lots at $1.40 per barrel in load lots delivered in town, bags e.xtra. In
packages, $1.40 to $1.50, including paper bags.

Coal.—Retail price for Pennsylvania liard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75- These are all cash, .iiid the quantity purchased does not

affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal 00 cars here, $3.70 to $3.80; mine run,

$3.60 to $3.75; slack, $2.65 to $3.85; lump coal from other districts, $3.4»

to $3.70; mine run loc, less; slack, $3.50 to $2.70; cannel coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at

from $5.35 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 73-hour coke,

$5.35 to $S5o.
Copper Ingot.—We do not quote any change from $13.85 to $14.05 per

loo lbs., but the feeling is much steadier and business more active.

Detonator Caps.—75c. to $1 per 100 ; case lots, 75c. per 100; brofcea

quantities, $:.

Dynamite, per pound, ai to asc, as to quantity.

Roofing Felt.—An improvement in demand of late, no change in price.

Fire Bricks.—English and Scotch, $30 to $35; American, $37.50 to $35
per 1,000. The demand is steady and stocks light.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50 ; 6 feet, $5

;

8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per loo count. Bennett's double tape fuse, $6 per i.oob

feet.

Galvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long. 30 or 36

inches wide ; lo-gauge, $3.05 ; 13-14-gauge, $3.15 ; 16, 18, so, $3.35 ; ja-i4.

$3.50; 36, $3.75; 38, $4.20; 39, $4.50; loJi, $4.50 per loo lbs. Fleur de Lis

—

aS-gauge, $4. 30 ; a6-gauge, $4.05 ; 33-34-gauge, $3.50. Queen's Head—al-

gauge, $4.50; 26-gauge, $4.35, per loo lbs. Sheets continue in active request.

Iron Chain.— Ji-inch, $5.75; s-i6-inch, $5.15; W-inch, $4.15; 7-16-iDch,

$3-95; J4inch, $3.75; 9-16-inch. $3.70; H-inch, $3.55; ?<-inch. $3.45; W-inch,

$3.40; 1-inch, $3.40, per loo lbs.

Iron Pipe.—Black, K-inch, $3.03; ^-inch, $a.a6; M-ioch, $9.63; H-ioch,

$3.16; i-inch, $4.54; iJi-inch, $6.19; ij4-inch, $7.43; a-inch, $9-90; a^-inch,

$15.81; 3-inch, $30.76; 3S-inch, $36.13; 4-inch, $39.70; 4S-iDch, $38; 5-inch,

$43'5o; 6'inch, $56. Galvanized, ^-inch, $a.86; H-inch, $3.08; ^-inch, $3.4!;

Ji-inch, $4.31 ; I -inch, $6.19 ; 1 Ji-inch, $8.44 ; I'^-inch, $10.13 ; a-ioch, $13.50*

per 100 feet. Some talk of an advance in price.

Lead.—Prices steady outside. This market is better, at $3.75 to $3.85

per loo lbs.

Lime.—Retail price in city 35c. per too lbs. f.o.b., car; id targe lots at

kilns outside city 32c. per 100 lbs. f.o.b. car. Id active demand.

Lumber.—Considerable demand for both Southern and Canadian dimension
pine continues; hemlock dull. Prices are rather stiff all along the line. Dress-
ing pine quotes $32 to 5135 per M; common stock boards, $26 to $30; cull

stocks, $30; cull sidings, $17.50; Southern pine dimension timber from $30 to

$45, according to size and grade ; finished Southern pine according to thick,

ness and width, $30 to $40. Hemlock in car lots, $16.50 to $17 ; spruce floorioj

in car lots, $33; shingles, British Columbia, $3.30; lath. No. i, $4.35; No. s,

$3-75 ; for white pine, 48-inch; for 32-inch, $1.60, and very few to be had.

Nails.—Wire, $2.25 base; cut, $2.70; spikes, $3, per keg of 100 lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per 100 lbs. Coal tar fairly active at $.1.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $30.50 for No. 3; Cleveland, $30.50 to $31; io Canadian pig, Hamil-
ton quotes $19.50 to $20 per ton.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, wholesale,

$a ; retail, $2.15 per barrel of 300 lbs.

Putty.— in bladders, strictly pure, per 100 lbs., $3.35; in barrel lolt,

$3.05.

Ready Roofing.—More demand during the past few days, at catalogue
prices Ix-forc quoted.

Roofing Slate.—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and mostly fron
the Rockland quarries of the Eastern Townships in Ouebcc. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.

But No. I Pennsylvania slate 10 x 16 may be quoted at $7.35 per square of

100 square feet, f.o.b., cars, Toronto ; seconds, 50c. less.

Rope.—Sisal, 9^^c. per lb.; pure Manila, laj^c. per lb.. Base.

Sewer Pipe.—
4-in. O-in.

Straight pipe per foot $0.30 $0.30
Single junction, 1 or 3 ft. long .90 1.35

Double junctions 1.50 a. 50

Increasers and reducers 1.50

P. traps a. 00 3.50

H. H. traps a. 50 4.00

Business steady ; price, 73 per rent, off

Q-iD.

$0.65
a. 70

5.00

3.50

7-50
8.00

1 0-1a.

$0.75
3-40

I3-10.

$1.00

4.50

8.50
4*00

15.00

15.00

*4-in.

$3«5
14-65

list at factory for car-load

lots; 65 per cent off list retail. Small lots subject to advance.

Steel Beams and Channels.—Quiet. We quote:—$3.50 to $3.75 per io«

lbs., according to size and quantity; if cut $3,75 to $3 per loo lbs.; angles,

iW by 3-16 and larger, $3.«;o; tecs, $3.80 to $3 per 100 pounds. Extra for

smaller sizes of angles and tees.

Steel Raits.—So-lb., $35 to $38 per ton. The following are prices per

gross ton, for 500 tons or over : Montreal, la-lb. $45, i6-1b. $44, 35 aod
30-lb. S43.

Sheet Steel.—Market steady, at the former prices ; lo-gauge, $3.50

;

la-gange, $2.55: American Bessemer, 14-gauge, $3.35; 17, it>, and ao-^auge,

$3.45 : 22 and a4-gauge, $3.50 ; 36-gauge, $3.65 ; aS-gauge, $3.85. Quite a

quantity of light sheets moving.

Tank Plate.—316-inch. $3.40 per 100 lbs.

(Continued on Page 40.)
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Copy and cuts for changes of advertisements must
be in our hands by the Monday preceding date of

Issue, if proofs are to be submitted, changes should

be in our hands at least ten days before date of Issue.

When advertisers fall to comply with these conditions,

the publishers cannot guarantee that the changes will

be made.

THE COST OF ACCIDENTS.

In this issue wo give a list of the more serious rail-

way accidents during July.

The list of killed is large and the number of acci-

dents in which injury was done and rolling stock
damaged make an aggregate of casualties which is con-
siderably above the average.

Strictly speaking every accident could be avoided
by care on the part of some one and it is worthy of note
that trespassers were tfhe greatest sufferers. Frequently
we hear great complaints against the railways because
they will not allow people to take "short cuts" along or

across their tracks yet such regulations are undoubtedly
in the best interests of the community.

Every accident to the rolling stock of the railway
is a direct financial loss and each victim represents an
economic drain on the country. To prevent this drain,

an a\oidable drain, a campaign of caution must be car-

ried on. -Many of our steam and electric railways are

publishing literature on how to alight from trains, how
to board trains, cautions to be regarded and a dissem-
inating information among their employees in regard to

protecting themselves and those who might be under
their care and direction.

The newspapers may assist the railways in this

m.atter. The municipalities should. Everything that

can be done ought to be done to make it hard for acci-

dents to occur. So long as human judgment is fallible

accidents will occur but let us reduce them to a min-
imum.

s <» »

.A EUROPEAN OFFICE.

Because of the increased editorial and business in-

terest of The Canadian Engineer it has been found
necessary to open a European office. This office will be
in charge of Mr. T. R. Clougher and is situated at 225
Outer Temple, Strand, London, England. Mr. Clougher
will have at his disposal both an editorial and business
staff and will be pleased to render assistance to readers

and advertisers of The Canadian Engineer.

THE ADVERTISING PAGES.

One of our good friends said over a year ago. "Why
don't you cut out all your advertisements and give us

a journal made up of editorial matter only?"

^^'e could not do it if we wanted to and we would
not if we could for to-day the advertising pages have

an editorial value—a value that is being more and more
appreciated. W'hat with display advertisements, and
frequent changes of copy an examination of the adver-

tising pages of a technical journal is worth while.

Many new ideas and suggestions may be found in

the advertising pages of to-day and the reader who is

seeking the newest and best glances through the adver-

tising pages of this journal before spending time on the

reading pages.

It is for this reason that the advertising pages have

a value to the seller that he cannot always trace. Many
advertisements that have made sales were not answered
directly. Publicity impressed upon some one that this

was an enterprising firm ; that they supplied certain
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goods and at the proper time their name was submitted.

Reader, buyer and seller have a mutual interest in

the advertising pages.
« ^ •

THE MATTER OF FEES.

Wliv is it th.it so many persons requiring engine-

ering advise are adverse to paying a suiTicient fee?

.\s purchasers of supplies, as merchants and in

trade generally they expect to give a dollar for a dollars

worth and yet when they are seeking expert engineer-

ing advise they expect it for nothing.

The engineer has spent mu(~h time and money se-

curing the information and acquiring the experience

necessary to enable him to handle successfully a partic-

ular situation. More than that he will be able to save

to his client many times his fee.

It may be true that within the ranks of the engine-

ering profession there are unprincipled men but because

of one black sheep, the whole flock should not be con-

demned. The great majority of engineers are loyal to

their clients interests and are worthy of their hire.

.\ client never thinks of consulting a doctor or law-

yer without paying the customary fee, yet engineers are

called upon daily and expected to give suggestions on
this or that scheme without remuneration. The habit

has grown and now the engineer is expected to prepare

the preliminary report for little or nothing.

The eiHgineers have in to man}' cases been to blame
for this. -Along with free advise there has grown an-

other bad habit—that of under bidding. Tlie world needs
the workers and will pay for the work and under bid-

ding will not make more work and in the end it will be
the worse for the cheap man.

EDITORIAL NOTES.

The citizens of Montreal will this year pay to their

treasurer one million dollars for water.
* * « »

The Nova Scotia Steel Company's output for July,

1909 was 74,613 tons as against 59,318 tons in July 1908.

and 54,580 tons in July 1907.
* * » »

The building permits for Regina, Sask., amounted
to $51,300 for July 1909 against $58,165 for July 1908.

This makes a total of $413,945 for this year to date

against $214,358 for the same period last year.
* • • •

Three important organizations will hold their an-

nual meeting in September.

Ontario Municipal Association.

City Hall, Toronto, 1 si nnd 2nd September.
Union of Saskatchewan Municipalities,

City Hall, Kegina, Sth and 9th September.
Canadian Independent Telephone Association.

City Hall, Toronto September Sth.

We wish to thank our many readers who have
during the last few weeks renewed their suhscriptions

to The Canadian Engineer for two, three, four and
five years. We are not so pleased because of the iiione-

|

tary value hut because of the confidence and faith they
have in this journal, and our ahility to produce a better

paper.

PRECIPITATION FOR JULY.

A marked feature of the month was the excessive precipi-

tation over the Western Provinces, where in many districts

the rainfall was as much as three times the normal amount

;

Qu'Appelle recorded 7.20 inches. Moose Jaw 6.50 inches,

Swift Current and Medicine Hat 4.70 inches, and Calparv

4.10 inches. The normal was also exceeded over the larger

part of Ontario and especially in Rainy River, Thunder Bay
districts, and all the more northern portions of the Province

;

but a slight deficiency occurred near Lake Erie and in the

Ottawa Valley. In Quebec and the Maritime Provinces the

departure from average was generally small and in most
localities negative. In British Columbia departures from
average were mostly in excess.

The table shows for fifteen stations included in the re-

port of the Meteorological Office, Toronto, the total pre-

cipitation of these stations for the month.

Ten inches of snow is calculated as being the equivalent

of one inch of rain.

Departure

Station. Depth in from the average

inches. of twenty years.

Calgary, .•\lta 4.10 +i-39

Edmonton, Aha 3.20 —0.27

Swift Current,tSask 4.70 +2.13

Winnipeg, Man 3. So +0.6S

Port Stanley, Ont i.So — 1.50

Toronto, Ont 3. 48 4-0.48

Parry Sound, Ont 3.90 +0.95

Ottawa, Ont 2.94 —0.61

Kingston, Ont 3.60 +0. 55

Montreal, Que 3.60 —0.62

Quebec, Que 3.40 —0.83

Chatham, N.B 4.40 +0-37

Halifax, N.S 3.60 —0.25
Victoria, B.C 0.90 -I-0.52

Kamloops, B.C 2.20 -fo.SS

Temperature,

The temperature of July was below average over the

major portion of the Dominion, the largest negative de-

partures, amounting to 3°, being in the mainland of British

Columbia and in the peninsula of Ontario. The average

was, however, somewhat exceeded in Manitoba, .\lberta,

Northeastern Sasatchewan, the Rainy River and Thunder Bay

Districts of Ontario, and very locally in Nova Scotia, the

largest positive departures reported being 4° at Prince .'\lbert,

and 2° at Winnipeg and Minnedosa.

MONEY TALKS.

p A FEW MORE KINDLY EXPRESSIONS OF
OPINION.

The Publishers,

Canadian Engineer,

Toronto.

Dear Sirs ;

—

Herein please find enclosed my cheque for six

dollars ($6.00) for which kindly extend my subscrip-

tion to your paper for three years at the present rate

of $2.00 per year.

I must say that you are giving good value and

that the Canadian Engineer is all right in every sense

of the word, and that I would not be without it.

Wishing you every success, believe me,

Faithfully yours,

(Signed) David W. Mill,

Provincial Land Surveyor.

Maria, P.Q., .August 4th, 1909.

» « * •

The Canadian Engineer,

Toronto.

Dear Sirs ;

—

Enclosed find ten dollars ($10.00) for which

kindly renew my paper for five years and acknowl-

edge,

Yours truly,

(Signed) B. B. Tucker.

Xew York & Ontario Power Co.,

Waddington, N.Y., July 30th, 1909.
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WESTERN CANADA IRRIGATION CONVENTION.

The third annual convention of the Western Canada

Irrigation Convention was held at Lethbrid^e, Aha., August

5th and 0th.

Next year they will meet at Kamloops, B.C. ; for iqcq-io

the following officers were elected : Hon. I'rcsidcnt, His

Honor Lieutenant-Governor Dunsmuir; president, Hon. J.

F. Fulton ; first vice-president, J. S. Dennis ; second vice-

president, A. M. Grace ; treasurer, C. W. Hallamor, Kam-
' loops ; executive committee, \V. C. Richardo, R. B. Bennett,

Calgary, Aha. ; W. M. Fairfield, Lethbridge, Aha.
; J. T.

Robinson, E. B. Knight, \'ernon, B.C. ; A. E. Meighen and

C. \V. Peterson, Calgary. A permanent secretary will be

appointed by the executive.

Among the delegates to the convention were :

—

H. G. Burrows, Calgary Horticultural Society; D. J.

Whitney, \\ . O. Hutton, Lethbridge Agricultural Society

;

C. F. P. Conybeare, Lethbridge Board of Trade ; H. A.

Suggitt, Coaldale ; George W. Green, Raymond; C. W. Row-

ley, Calgary ; William Henderson, Lethbridge ; Mayor A. M.

Grace, Medicine Hat, South Alberta Land Company ; W. H.

Fairfield, Lethbridge, Superintendent Experimental Farm

;

G. O. Kerr, Coaldale; W. C. McKillican, Calgary, Govern-

ment Seed Department ; M. E. Wilson, Minneaixilis, Minn.
;

P. M. Sauder, Calgary ; H. W. Campbell, Lincoln, Neb. ;

H. J. Haffner, Vancouver ; G. H. Hutton, Lacombe, Superin-

tendent Experimental Farm
; J. C. Strong, East End, Sask. ;

W. J. Tregillus, Calgary ; L. A. Bowes, Calgary, Farmers'

Advocate; A. C. Rutherford, Strathcona, Premier of Alberta;

George Harcourt, Edmonton; R. Bayntun, Kamloops, B.C.;

Ebe B. Knight, Vernon, B.C. (W'hite Valley Irrigation Com-

pany) ; Reg. H. Rogers, Vernon, B.C., Board of Trade;

Thomas Calloway, Kamloops Board of Trade ; W. B. Fison,

Kamloops Fruit Growers' .Association ; George Lane, Cal-

gary ; R. H. Campbell, Ottawa ; R. Wm. Pilling, Cardston ;

W. Margraves, Kamloops ; W. Huckvale, Medicine Hat ; John

T. Hall, Medicine Hat; R. B. Bennett, M.P.P., Calgary;

J. S. Dennis and A. S. Dawson, Calgary, C.P.R. Colonization

Company; E. Henderson, Vernon, Coldstream Municipality;

W Pearce, Calgary; R. Randolph Bruce, Wilmer, B.C.;

Charles W. Peterson, Calgary, C.P.R. Colonization Com-

pany ; G. M. Hatch, Lethbridge Board of Trade
; J. W.

Evans and E. Laycock, Raymond Town Council.

President J. S. Dennis, in opening- his address, said that

he thought such an address should be a small part of the

convention and had no formal address to offer. He wished

to speak a few words as to the work such an association as

the Western Canada Irrigation Association can do.

The subject of irrigation and irrigation development has

become a very important matter in southern parts of Alberta,

Saskatchewan and British Columbia. Questions relating to

the users of the water, those constructing and operating

irrigation systems and the general public who benefit by the

development, should be discussed.

The law relating to the use of water is the foundation

of all irrigation work. It has been a big problem in British

Columbia, and as a result of this discussion at Vernon a law-

has been passed that is very satisfactory. The discussion

helped the British Columbia Government very much in pass-

ing the law..

Alberta's Law.

In Alberta fortunately we are not confronted with con-

ditions such as these, for we have without exception the best

law relating to water ever passed. During all the years the

law has been in operation there has not been a suit in the

courts.

Irrigation is a new thing to the people coming to West-

ern Canada, as the settlers who are coming are from the

non-irrigated regions of America and Europe.

There are a lot of small questions relating to the use of

water that cause a certain amount of trouble. If all portions

get together in a convention such as this and come to an

understanding, the work of development will not be retarded.

He hoped that the work of the association would go on and

become a power such as the National Irrigation Congress
across the line, which has advanced the subject of education
on faulty law, has settled many difficulties and influenced

a great deal the policy of the government on irrigation mat-
ters.

If irrigation is going to do as he believes it is going to

do, \\c should look forward to this convention being the re-

cognized medium between people and governments. Irri-

gation will have much to do with the permanent improve-

ment and prosperity of the countr)'. This part of the Do-
minion is much in the eye of the people south of the line,

and many of them are coming here. The movement of im-

migration to Western Canada has been to Alberta and it is

going westward to British Columbia, to which many are

going now. The best work the convention can do is to

devote time and labor to the discussion of matters pertaining

to irrigation which ultimately is to do so much for this part

of the Dominion. If the convention can disabuse the public

mind of certain prejudices regarding irrigation, they will be

doing a share in the upbuilding of the country.

Mr. R. H. Campbell, of the Department of Interior,

Ottawa, addressed the convention on " The Relation Be-

tween Irrigation and Forestry." Mr. Campbell spoke of

the increasing interest taken by Hon. Frank Oliver in the

various irrigation schemes, and spoke of his attitude toward

the conventions. He always welcomed suggestions and was
ready to act on them. With regard to the water supply ques-

tion the Department are very active in the region of Cypress

Hills and the Milk River country, taking measurements and

gauging the rivers. The western district has been divided

into three hydrographic districts—Lethbridge, Calgary, and

Maple Creek. Speaking of the preservation of forests on

the Eastern Slope of the Rockies, the Department has not

been idle providing for fire control and regulating the tim-

ber licenses. The reservation in the Cypress Hills will be

enlarged. In all matters the results of the convention are

good. The Department depends to a large extent on reports

of conventions. The convention has the full sympathy of

the Department.

Several important recommendations were made, among
them one authorizing a permanent secretary. The Govern-

ments of Alberta and British Columbia were asked to issue

bulletins regarding irrigation, as is done by the Department

of .Agriculture of the United States. Another resolution

called for placing the responsibility for noxious weeds along

irrigation ditches on those responsible for the maintenance

of the ditches. The fourth called for irrigation experts on

agricultural institute affairs.

The Government will be asked to set aside the whole of

the Eastern Slope of the Rocky Mountains for a forest pre-

serve in order to save the rivers of Alberta.

The convention urged that the Government and irriga-

tion companies come to a working arrangement for the con-

struction of bridges over the ditches while the case is being

settled in the courts. A resolution to the effect that the

.Agricultural College of Alberta should be located at a point

where the necessary area of irrigible land can be included

in the college farm, in order that the students may be given

instruction in the practice and theory of artificial

application of water to crops, was passed unanimously.

The British Columbia Government will be urged to establish

an agricultural college as soon as possible.

METHODS OF MAKING ORDINARY EXTENSIONS
TO WATER WORKS.

In connection with their recent exhaustive study* of the

Boston Water Department, Metcalf & Eddy, Consulting Engi-

neers of that city, sought to determine the general method

adopted in making ordinary extensions to water works. In-

quiries addressed to large cities throughout the United States

show that out of 77 cases extensions were made in 5 by both

contract and day labor, while in 24 the work was always done

*Report to Boston Finance Commission.
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by contract, and in 48 by day labor. Interesting facts are

shown by grouping: the results according to the location of
the cities as in the accompanying table, from which it ap-

pears that in the east usually one-third of the cities do ex-

tension work by contract, while in the Central and Western
States from one-half to two-thirds of them employ the con-

tract system.

Methods of Making Waterworks Extensions in Seventy-two
Cities Grouped According to Location.

No. of cities which Percent-
Location, make extensions by age by

contract, day labor, contract.

New England 3 26 10

New York, Pennsylvania, New-

Jersey, Delaw^are, Maryland
and District of Columbia.... 5 10 33

Virginia, Georgia and Florida.. i 2 33
Ohio, Indiana, Illinois, Michigan
and Wisconsin 5 4 56

Kentucky and Tennessee 2 .

.

100
Missouri and Texas 2 i 67
Minnesota, Iowa, Kansas, Ne-
braska and Colorado 3 3 50

Washington, Oregon, Utah and
California 3 2 60

Total 24 48 33

NOTES ON THE SMELTING OF TITANIFEROUS
IRON ORES IN THE ELECTRIC FURNACE

AT WELLAND, ONT.

By B. F. Haanel, B.Sc.

Early in October, 1908, the Electro-Metals Company,
Limited, of Welland, Ont., invited the Mines Branch of the
Department of Mines to send a representative to Welland to

witness the smelting of titaniferous iron ore in their electric

furnace. I was, accordingly, instructed to proceed to Wel-
land and report upon this experimental run.

The furnace used during these experiments was similar
in construction and design to that employed at Sauk Ste.

Marie during the experiments carried on by the Dominion
Government in igo6, hence a description is unnecessary.

The ore—which was sent by the Union Pacific Railway
from their property in Wyoming—contained as high as 2

per cent, titanic acid (TiOj), and the object of the experi-

mental run was to show that an ore high in titanium could
be successfully reduced in the electric furnace.

The principal figures relating to the run are as

follows :

—

Length of run (deducting stoppages) 22 h. 45 m.
Mean volts on furnace

—

High tension side 10,800

Low tension side 35.6
Mean amperes on high tension side 25.0

Power factor 0.91

10,800 X 25 X 0.91

Power used 329 h.p.

746
Pig iron obtained 3,317 lbs.

Output of pig iron per 1,000 electrical horse-

Short tons.

power days 5.040

Electrical horse-power years per ton of pig

iron = O.S43

The analyses of the iron ore, charcoal, lime, slag, and
pig iron produced have not yet been made by the chemists

of the Mines Branch ; but some analyses made in the labo-

ratory of the Electro-Metals Co., Limited, of Welland, show
that with a charge containing 35 pounds of lime only a trace

of iron was found in the slag, and that the iron content of

the slag increases with the increase of lime.

In the runs containing 50 pounds of lime the amount of
slag produced was very large. In future runs on this ore,

however, the amount of lime per ch;-,re-e will be reduced to

25 pounds, which, it is calculated, will greatly reduce the
amount of slag.

The lime was only reduced to 35 pounds in runs pre-

ceding or after my visit. The charges used during the run
witnessed by me were as follow-s :

—
Ten charges

—

Pounds.
Iron ore ' 200
Charcoal '. 60
Limestone 50

Three charges

—

Iron ore 200

Charcoal 6s
Limestone 50

Twenty-two charges

—

Iron ore 200

Charcoal 70

Limestone 50

Making a total of 35 charges.

Some analyses of the pig iron obtained showed only a

trace of titanium.

The output in pig iron per 1,000 horse-power days for

this run must not be considered as the best result that can

be obtained, as the furnace during the first seven hours of

the run operated very badly. To arrive at definite and

reliable results as to output the furnace should run con-

tinuously for at least three days.

On the completion of the analyses of the ore, lime, pig

iron, etc., a full report will be prepared.

< ^ «

COMPRESSED AIR PRODUCTION AND USE.*

By A. C. Whittome.

The early builders of air compressors must have realized

how inefficient their plants were, and therefore they adopted

the terms "Mecanical" and "Volumetric" efficiency in order

to conceal the fact. Unfortunately the terms have been

handed down so that, at the present time, we still hear of

such impossible mechanical efficiencies as 92 per cent, to 95

per cent., and volumetric efficiencies to even 99;^^ per cent.

Of course such efficiencies never were and never will be at-

tained in the compression of air ; they have only been as-

sumed through neglecting those losses which are absolutely

inseparable from what it is, practically, semi-adiabatic com-

pression. They would even be impossible if air could be com-

pressed isothermally.

Of course, latter-day manufacturers are not desirous of

hoodwinking their customers, few of whom really believe

that the so-called "efficiencies" can actually be attained, but

it is difficult to get out of a groove, and whilst everyone is de-

sirous of having a proper basis of comparison established,

no one cares to take the first step to establish it. One can

sympathize with an agent or manufacturer who does not wish

to say that his plant is 30 per cent, to 40 per cent, below the

efficiency claimed by a competitor on the old system of com-

parison. On the other hand, intelligent purchasers of com-

pressors ignore altogether the so-called "efficiencies," and

use their own judgment in comparing different types of plant.

Still the anomaly exists that, with the consent of all interested

parties, machinery is on paper credited with efficiencies which

it cannot possibly attain. This paper is written in the hope

that a better system of comparison will be adopted for arriv-

ing at the efficiency of compressors, so that one type can be

properly compared with another type.

When we talk of the "mechanical efficiency" of an electric

generator we know just what is meant, viz., the proportion

that the power delivered at switch-board is to that shown in

the cylinders ; why should not a similar result be conveyed

*Paper read before the Transvaal Institute of Mechanical

Engineers.
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by the "mechanical efficiency" of a compressor? There is

rather a tendency to confuse the losses due to (a) the produc-

tion, and (b) the use of compressed air. These losses should

be kept entirely distinct, in the manner in \vhicl\ the in-

efficiencies of boiler plant, engines, and the plant driven by

the engfines are separated.

The losses due to the system of compressing air may be

divided into several sections, which are covered by the gen-

eral expression "loss of volumetric and mechanical efficiency."

In its accepted sense, as regards compressors, "mechanical

efficiency" simply means the proportion that the horse-power

shown by the air cards bears to that shown by the steam

cards. Thus the percentage of loss of efficiency simply covers

the internal friction of the compressor and omits altogether

those other mechanical losses which we know must occur.

To find the "volumetric efficiency" a measurement is made of

the length (on the atmospheric line of a low-pressure card),

between the expansion and compression curves, and the per-

centage that this length bears to the total length of the card

shows the "volumetric efficiency," the effects of clearance

and low initial pressure are in a sense allowed for, but the

losses due to semi-adiabatic compression, high temperature,

and leakage are ignored. It will be readily seen that the

least efficient system of compression may easily appear to

have the greatest efficiency if such a basis of comparison is

accepted. .And yet on such absurd premises as these, a com-

parison is frequently attempted of the efficiencies of plants.

Of course, many engineers compare their cards with cards

set up on a basis of (a) isothermal compression; (b) the

absence of clearance ; and (c) the absence of losses between

stages, etc. I hope to prove that even this system it not

satisfactory. Before proceeding I wish to allude to the great

C
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card the losses due to high outlet pressure cannot be ascer-

tained. It will be seen that the low-pressure cylinder delivery

pressure is considerably above the intercooler pressure, whilst

the high-pressure inlet is slightly below intercooler pressure,

the respective amounts above and below the intercooler line

showing the losses due to the friction of air in pipes and the

raising of valves from the seats at outlet and inlet respectively.

In Fig. 3 a combined card is given showing the follow-

ing:—

Atmospheric

Intercooler inlet

Intercooler outlet

Receiver inlet

Temperature.

80° F.

240° F.

110° F.

230° F.

Pressure.

12 lbs. abs.

mean 31 lbs. abs.

mean 31 lbs. abs.

02 lbs abs.

An isothermal curve is given for purposes of com-
parison. The area A M L D and M B C L are measures of

''ISilfL .jHC

_P«C»5XKC uiMC

V-<^\''' U'-L

I" I. 1.

difficulty that there is in obtaining full and reliable informa-

tion on which to base conclusions. Invariably when engines

are indicated, there is not sufficient data providel from which

to deduce the results. Anyone can obtain air cards by the

gross, but it is the exception to find one on which any useful

information is noted. In the ordinary course of taking cards

it is not necessarj' that any particular care or trouble should

be taken ; the engineer only requires the cards so that he may
see that valves are in order and that details of that kind are

normal. Therefore, for his purpose, it is hardly necessary

that even the "scale' 'to which cards are drawn should be

given ; but, if anything in the nature of efficiency is to be de-

termined, the card might just as well be omitted as the fol-

lowing details :— I. Barometric pressure. 2. (a) Temperature

of atmosphere; (b) temperature of low-pressure air inlet;

(c) temperature of low-pressure air outlet; (d) temperature of

high-pressure inlet ; (e) temperature of high-pressure air out-

let ; (f) temperature of circulating water inlet ; (g) tempera-

ture of circulating water outlet. [Xote.—The latter (f and g)

should be taken at the low-pressure cylinder, high-pressure

cylinder, and intercooler.] (h) Quantity of circulation water.

3. Pressure at intercooler. 4. Pressure at receiver.

The necessity of obtaining some of these details will be

realized on referring to Figs, i and 2, which give typical

cards for the low-pressure and high-pressure cylinders re-

spectively of a two-stage compressor, three delivery lines

being shown on each card for different kinds of outlet valves.

Unless the intercooler anl receiver pressures are shown on the

I'la. 2.

the theoretical work of compression ; the areas enc'osed by

A E L F and G H I L show the work actually performed in

the two cylinders. Clearances are again taken as being 2%
per cent.. In the theoretical card there is no loss shown be-

tween (or in) cylinders. The amount of overlap of the actual

cards shows clearly the great loss due to (a) pipe friction,

and (b) the excess pressure required to overcome spring load-

ed valve resistance.

In Fig. 3 the theoretical card is shown based on the as-

sumption that there is no cylinder clearance, thus favoring

the compressor. Fig. 4 shows the correct manner of sketch-

ing the theoretical cards, and in order that the differences

between it and Fig. 3 may be made more apparent, the latter

is repeated in the diagram in Fig. 4, and it will be seen that

by omitting clearance the theoretical work of one stroke is

Fic. 3.

made to appear appreciably greater than it really is.

.•\s will be seen from Fig. 5, which combines the work

cards of Fig. 3, and the theoretical cards of Fig. 4, the actual

losses in comparison are very considerable, the losses being

"hatched in." It is my object to show that even the very

considerable losses shown in Figs. 3 and 5 are below, rather

than above, the actual losses.
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It is hardly necessary to state that the inlet lines on com-

pressor cards must be below the atmospheric line (for low-

pressure cylinders or interlockcr line for high-pressure), even

if mechanically opened inlet valves are employed, the fric-

tion in pipes, passages, and ports, and the changes of

velocity, etc., ensuring some slight drop. If spring-loaded

inlet valves are employed this drop below atmospheric pres-

sure will be increased, and the proiwrtion of work performed

in drawing air into the cylinder will also rise. .'\nd yet how

seldom is it that a card is seen on which the pressure at the

end of the inlet stroke does not practically coincide with

the atmospheric line ; in fact, it is nothing unusual to see it

shown on the top edge of the atmospheric line. It is fre-

quently claimed that this is due to the admirable system of

inlet valves employed on the compressor, and their excellent

condition, the fact being ignored that if it needs an excess of

pressure on the outside of the cylinder to overcome pipe

friction and the resistance of valves, this excess of pressure

must also be, to some degree, apparent at the end of the

stroke, otherwise air will not flow into the cylinder. The real

reason that the pressure rises at atmospheric (and sometimes

above it) at the end of the inlet stroke, is that the air has be-

come heated by passing over hot surfaces and by contact with

cylinder walls and head, and piston, and the pressure has

thereby been increased.

If the temperature of the air rises from 80 degrees

Fahrenheit to 150 degrees Fahrenheit, 10.6 lbs. absolute pres-

to the temperature which w'ould be reached by compressing

adiabatically from atmospheric pressure and temperature it

appears, on casual consideration, to be approximately

adiabatic compression. My point will' be realized when I

state that with adiabatic compression from 12 lbs. absolute

and 84 degrees Fahrenheit temperature to 33.6 lbs. absolute,

the final temperature would be 273 degrees Fahrenheit, whilst

with an original temperature of 120 degrees Fahrenheit it

would be 32Z degrees Fahrenheit.

It may seem a small point whether the curve of compres-

sion is termed adiabatic or semi-adiabatic, but there is a

serious side to the case.

Once it is realized that the cylinder jackets do far more

than keep the clinder walls from reaching a temperature too

Fic. 5.

high for efficient lubrication the circulating system will re-

ceive more attention, and there will be an immediate increase

of efficiency in compressing air.

Personally I think that if it were considered possible to

devote the attention to the inrivirual compressors on the

mines which would be devoted to similar machines in big

central stations there would be little or no room for central

plants. By attention I mean the care in designing the plant.

«ict-<t« "lii ae.lit4uU ••mvMi Mijsr '

I'lC. 4.

sure of air will (if the volume remains constant) be raised to

12 lbs. absolute; so that, assuming our 12 lbs. atmospheric'

pressure has been decreased at inlet to cylinder, by friction,
j

etc., to 10.6 lbs., abs., a rise in temperature from So de- 1

grees Fahrenheit to 150 degrees Fahrenheit before compres-
sion commences would have brought the pressure back to

atmospheric once more.

Starting, therefore, on the assumption that the air is at

atmospheric temperature and pressure if a comparison is

made with a theoretical curve, we have the result shown in

Figs. 3 and 5, but if we agree that the air must be at a

higher temperature than atmospheric, then our isothermal

curve should commence below the atmospheric line, at such
a point as would give us the equivalent pressure of the air

contained in the cylinder had it been at atmospheric tempera-

ture. This also explains why it is often, and quite erroneously,

assumed that air is compressed practically adiabatically in air

compressors. A moment's consideration would assure any-
one that adiabatic compression is in practice impossible, as

there would be a continuous rise in the final temperature until

a delivery temperature greatly in excess of that due to

adiabatic compression from atmospheric temperature was
reached ; this is not so, therefore we have not adiabatic com-

|

oression, though, because the final temperature is very close I

Fio 6

not the supervision of operation ; this I do not call into ques-

tion. One can quite realize that in central stations attention

is devoted to every detail which will tend to promote efficiency,

and why should this not be so in isolated plants?

I wish to point out an easy and comparatively accurate

method of comparing the efficiency of various compressors,

or types of compressors.
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It is necessary to know, (a) The atmospheric pressure

and temperature when the cards were taken; (b) the outlet

temperature from high-pressure cylinder ; (c) the accurate

volume swept per stroke of the low-pressure piston; (d) re-

ceiver pressure. In addition to these details a card from the

high-pressure air cylinder is required ; and cards from the

two steam cylinders.

Then the volumetric cffioiency can be calculated by the

ratio of the weight of air actually delivered by the compressor

.to the weight of the volume contained in the low-pressure

'cylinder at atmospheric pressure and temperature. And the

mechanical efficiency would be calculated from the ratio be-

tween the theoretical work of isothermally compressing the

weight of air delivered by the machine from atmospheric

pressure to receiver pressure, and the actual work performed

in the steam cylinders. Of course, any leakage during the

period of high-pressure delivery would not be accounted for,

but such a test should only be carried out when the delivery

valves were known to be in perfect condition ,and under

present conditions, no leakages at all are accounted for.

The use of compressed air is entirely distinct from its

generation, and is, of course, attended with very serious

losses of energy. The air available for use, after atmospheric

temperature (assumed at 80 degrees Fahrenheit) had been

reached, is shown in Fig. 6 by the area bounded by A.B.C.D.

Of course, if the air were used at a point so near to the com-

Bl p htiiijn Mr Msro* 7*llf J^fSt faisji/ii *HSiiO*f
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pressor that the temperature did not fall to atmospheric, then

the amount of energy available w'ould be increased in direct

proportion to the higher absolute temperature, but as it is

seldom that air can be used before it has fallen to atmospheric

temperature, it is not of much practical advantage to con-

sider any other condition. ."Xs air can only be slightly ex-

panded if it is not raisel to a fairly high temperature, it is

usually only employed practically at high pressure. Fig. 6

shows the proportion of the energy which is used if the air

is employed non-expansively at the motor at 80 degrees

Fahrenheit, at a pressure of 74 lbs. (allowing 6 lbs. drop for

pipe friction) and a back pressure of 8 lbs. above atmosphere.

The amount returned is "hatched in" with single lines. Even
this comparatively small amount would be reduced by pipe

leakages. If the air were expanded to a pressure at which a

temperature of 35 degrees Fahrenheit might be reached (al-

lowing for expansion on slightly other than adiabatic lines) it

would have a terminal pressure of about 52 gauge. The
amount of energy gained due to expansion is shown cross

hatched ; it will be noted that, as the air is expanded, a lower

back pressure is possible. So that, unless the air is reheated,

the maximum amount of energy which can be recovered is

that shown by the two portions hatched in in Fig. 6. It must
be remembered that the area A.B.C.D. represents the energy

available for use, not the energy put into the air in the com-

pressor cylinder; Figs. 3 and 6 must be combined in order to

compare the energy recoverel wth that expended.

If reheating is adopted Fig. 7 shows what would be the

return were the pressure at motor still 74 lbs. gauge and
the temperature raised to 230 degrees Fahrenheit

(the outlet temperature from compressor high-pressure

cylinder). The increase in volume due to reheating is shown
by the difference in the lengths of the lines A H and A C, be-

ing in direct proportion to the absolute temperatures. The
same back pressure as before is assumed if the air is not used

expansively, and under those conditions the area "hatched

in" with single lines is the measure of the energy returned by
the motor. As the temi)eraturc is high there should be no
excuse for not using the air expansively, and, if it were ex-

panded again until the temperature was in the neighborhood

of 35 degrees Fahrenheit, a pressure of 16 lbs. above the

atmosphere would be reached. The back pressure would be

reduced owing to the lower terminal pressure, and that por-

tion cross hatched in Fig. 7 would show the extra recovery

due to using the air expansively when reheated to 230 degrees

Fahrenheit, .^gain. Fig. 7 should be combined with Fig. 3,

in order to compare the energy recovered with that put into the

air in the compressor cylinder.

The lesson I have attempted to convey by Figs. 6 and 7

is a very bad one, being simply the value of reheating, and 1

think they show how imperative it is that air should, wherever

possible, be reheated. Of course, there are difficulties in the

way of reheating. The air must be reheated practically at

the point where it is used, otherwise a great portion, if not

the whole, of the gain from reheating would have disappeared

when the air reached the point at which it was to be used.

But, as difficulties only arise in order that engineers shall

overcome them, surely there should be some attempt made to

solve the difficulty of providing a reheater which can be in-

stalled at practically every working face, in such a manner as

to avoid the CO, into the atmosphere. .Air at 80 lbs. gauge

needs, roughly, 54 of a B.T.U. to raise i cubic foot i degree

Fahrenheit in temperature, so that if it were raised from 80

degrees Fahrenheit to 240 degrees Fahrenheit, 20 B.T.U. per

lb. would have to be aded to each cubic foot. The addition of

this heat would increase its bulk approximately 30 per cent.,

and if this heat were added with a thermal efficiency of 50

per cent, in the reheater, the increase would be gained at an

outlay of not more than 10 per cent, of the heat originally re-

quired to produce the air. .And the air could also be used

expansively down to about 16 lbs. gauge pressure. A
petroleum has a calorific value cf about 20,000 B.T.U. per

lb., and a gallon weighs about 8 lbs., one gallon would add (at 50

per cent, thermal efficiency) the necessary heat to about 4,000

cubic feet of air at 80 lbs. pressure and increase its bulk to

about 5,200 cubic feet, an amount equal to nearly 40,000 cubic

feet at atmospheric pressure, or sufficient to supply a 3/4 in.

rock drill for about five hours' continuous running. But the

combustion of one gallon of petroleum would turn about 30

lbs. of CO; free into the workings, unless it could be caught

before passing to the atmosphere. Perhaps our chemical

friends could tell us whether this could be managed. A solu-

tion of caustic potash will absorb CO;, but I am unable to

say whether it could be done in a manner which would prove

commercially satisfactory. In any case, if a system could be

designed by which the CO, could be cheaply absorbed, it

would prove most profitable, as it would mean the installa-

tion of thousands of reheaters at working faces, with en-

ormous increase in the efficiency of the compressed air sys-

tem.

.At the present time it would be almost indecent to leave

the subject of compressed air without referring to the po-

tential danger attendant on its use. Compressed air, when

its compression is carefully attended to, is practically the

safest known means of transmitting power, but under certain

conditions it can, as we have recently seen in a most lament-

able accident, become an actively dangerous medium. Re-

peated explosions have shown us that compressed air is not

the innocuous mixture that it ought to be. Though we must

all regret the fact ,it still remains that explosions in air com-

pressors are becoming more prevalent. Briefly, the causes

(Contineud on Page J92.)
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFrCATION

SEWAGE PURIFICATION AND CHEMICAL
DEDUCTIONS.

In this issue we take tlie liberty of reprinting from
the English "Surveyor and Municipal and County Engi-

neer" an article by Dr A. Liibbert of Hamburg. This

article is of importance as a reply to various criticisms

recently made by Dr. Travis of England, in which he

attacked the absorption theory as explained by Dr. Dun-
bar of the Hamburg State Institute of Hygiene. Dr.

Travis has recently under the title of "The Hampton
Doctrine" attempted to show that bacteria have no part

in the purification of sewage as understood in the pro-

cess of breaking up organic compounds, but that such

compounds are only broken up by a slow process of oxi-

dation requiring considerably long periods of time.

Dr. Liibbert naively puts it that "Each walk in life

has its peculiar people, and I know an engineer who
cannot obtain sufficient food for his gigantic septic tank,

and who collects all the possible rubbish from the neigh-

bourhood ; but such people are exceptions, and people

would generally prefer not to be identified with them."
.^s a reply to Dr. Travis the article speaks for itself

and requires no extra support on our part.

In this issue we also publish the second chapter

dealing with the subject of removal of putrescibility.

We would ask our readers to consider the matter con-

tained in this article along with the contents of Dr.

Liibbert "s statement and arguments.
The ordinary busy engineer may ask of what in-

terest is all this acute chemical reasoning to me? Surely

it is sufficient to know that a certain percolating filter

treating a given volume and strength of sewage, will pro-

duce certain results. Although many will be content with
final information, there are fortunately others who can-

not remain content with the simple knowledge of effect

without an understanding of cause. If the knowledge
of the chemical changes necessary to change sewage
from the organic to the inorganic had in the past been
better understood by engineers, the septic tank quack-
ery could never have obtained the position in the sewage
world which it has.

The impossibility of adopting any hard and fast

lines and accepting any measured method to suit all cir-

j
cumstances of sewage disposal, makes it necessary that

' the sanitary engineer have a general knowledge of the

various chemical and biological changes necessary to

1 sewage purification.

' The sanitary engineer has practically to approach
every problem of sewage disposal, within certain limits,

as a new proposition. He must have an exact know-
ledge of the various organic and inorganic constituents
of the sewage with which he has to deal, and also an
exact knowledge of the various processes which are
calculated to act or react on these constituents. If he
has not this knowledge, he should at once call in a
competent chemist to act along with him and advise.

Mistakes are made over and over again in taking it for

granted that all sewages are of a simple and uniform
character, whereas the very opposite is the case.

.\part, however, from the differences which may
I

exist in individual sewages, there are general laws which
must apply to the chemical changes which occur in con-
nection with putrescence and the process leading up to it.

An understanding of these general laws will so straight-
en out the whole problem and apparent mystery attend-
ing sewage disposal, that the question will occupy a
scientific basis quite ap.irt from the basis of guess and
chance which has so long ruled all effort in this direction.

The engineer should no longer be in the position of
designing a tank or filter and saying it may possibly
do so and so. He should in the first instance produce
an average analysis of the sewage to be treated and
guarantee that after treatment a certain prospective
antdysis will be obtained. He should also have thor-
oughly in mind the process and changes which must be
effected in order to produce the effluent analysis.

All this requires study and patience. The German
appears to have the time and power of application for

this study and patience. Shall we allow it that the
German is superior to the Saxon in the study of exact
science? There can be no doubt that as far as bacteri-

ology is concerned, the German scientists have led the
van in research work; and there appears little doubt but
that the whole question of .sewage disposal is being
threshed out by these people in a manner which leaves
little to be wished for.

THE HAMPTON DOCTRINE versus DUNBAR.

By Dr. A. Liibbert, Hamburg.*

The criticism of the Hampton doctrine which I offered

in the issues of this journal for December 4th and nth,
igo8, was replied to at some length by Dr. Travis in the

issues for December 18th and 25th, 1908, and January ist,

igog. Unfortunately, circumstances made it impossible for

me to express myself earlier in answer to the reply of Dr.

Travis, but I do so now in order to state that his writings

entirely fail to cause me to modify the views on the Hamp-
ton doctrine which I there expressed. I must maintain what
I wrote, word for word, and will therefore be as brief as

possible in dealing with Dr. Travis' paper.

In the first place, let me state that my criticism is

offered quite independently of the Hamburg Hygienic In-

stitue. It is offered entirely on my own initiative, and is

the expression of my own scientific opinion. Owing to an

error on the part of the translator it was headed as a con-

tribution from the above Institute, but beyond the fact that

the paper had passed through the hands of Prof. Dunbar
in his capacity as editor of the Gesundheits-Ingenieur, the

article bears only my own imprimatur. In the second

place, I am sorry that Dr. Travis takes offence at the tone

of my communication, and I assure him that my remarks

are not actuated by the least animosity, nor have they been

in ,any of my publications during the thirty years of my
activity as a hygienist. Neither am I "desirous of exhibi-

ting a profundity of information," as Travis is kind enough
to assume.

According to the Hampton doctrine the separation of

the objectionable matter in sewage takes place in three

ways :

—

(i) By filtration.

(2) The solids in colloidal solution are deposited on

the surface of the material or its gelatinous coating, "in

*From the Surveyor, July :3rd, igog.



174 THE CANADIAN ENGINEER. August I 1909.

virtue of a physical operation," and thus yield the ultra-

sludge.

(3) The dissolved organic matters, sulphuretted hy-

drogen, and volatile bodies are absorbed.

The doctrine also states that the decomposition of these

bodies separated from crude sewage is an extremely pro-

longed operation, lasting for years, and even then a large

portion is only partially decomposed. Accordingly, the

purification works is only a depot for receiving and storing

the solid matters separated form the liquid. The Hampton

doctrine denies that the purification process is in any sense,

or under any circumstances, the result of bacterial activity.

Micro-organisms simply extend the actual purification pro-

cess. Hence, according to Travis, the Hampton doctrine

affords a rational explanation of biological sewage purifi-

tion, a true image of a natural process, which has for its

object the fixation of the constituents of the sewage in the

soil with the double purpose of supplying an inexhaustible

supply of plant food and of preventing pollution of under-

ground waters.

Travis finds the strongest support for his theory in

sludge measurements, which yielded the result that the

sludge deposited in the filter bed, together with that re-

moved in the preliminary process, gave a total almost equal

to the "solids" which were brought to the purification

works with the crude sewage. This calculation is said to

show that practically no decomposition can have taken

place, and the Lawrence experiments which demonstrated

the accumulation of difficultly decomposable organic matter

in the filters are said to support Travis. He relies, how-

ever, especially upon his own experiments with samples of

sewage which were allowed to stand in glass vessels until

all the pseudo-dissolved solids had settled along with the

suspended matters. Even after a protracted period the

deposited matters were only slightly reduced, and, on shak-

ing, colloids were washed out into the liquid. This is

offered as an explanation of how the colloids of sewage are

separated by contact with the surface of the filter material

and how they persist as ultra-sludge.

Travis asserts that this new theory is actuated by the

necessity of finally disposing of the incompatibility which,

in general, has existed between practical experience and

theoretical considerations, the situation being characterised

by the exhibition of purification works in which the ana-

erobic and aerobic elements of the beds decomposed every-

thing which they received with the exception of sand, thus

causing no accumulation. He states that the hypotheses

which have been put forward as to the nature of the sewage

purification process have been proved to be false, and it is

therefore highly desirable to formulate a theory consistent

with practical experience and which shall enable the pro-

cesses which take place at the various works to be explained.

I have characterised these statements as inapplicable

;

they result from a mistaken idea of the situation. Each

walk in life has its peculiar people, and I know an en-

gineer who cannot obtain sufficient food for his gigantic

septic tank, and who collects all the possible rubbish from

the neighbourhood; but such cases are exceptions, and

people would generally prefer not to be identified with

them.

I can only repeat that the "no more sludge dream" has

given place to a rude awakening and the amounts of sludge

to be dealt with are now known to those concerned. Travis

has failed to convert me with his reply. Further, Travis

places the sewage colloids in contrast with the other dis-

solved organic matters, sulphuretted hydrogen, ammonias
and volatile products, by saying that the former, in virtue

of a physical operation, are deposited as solids and yield ultra-

sludge, whilst the latter arc absorbed.

This assertion is in direct opposition to the theory of

Dunbar, who has shown by numerous experiments that the

putrescible substances are absorbed. The colloidal bodies

arc included in the putrescible substances, and, like all

pseudo-dissolved and complex bodies, they are specially

adapted to the absorption process. If Travis asks that his

view should be recognized he must show where Dunbar's

statements are wrong. In the criticism which I offered I

laid special stress on the fact that the disappearance of the

putrescible matters follows the definite absorption laws,

which can be graphically represented as well characterized

curves. If the separation of these matters had nothing to

do with absorption but were simply due to the formation of

gels by surface action, then this would be generally want-

ing. I am not aware that the formation of gels from col-

loids by contact with solid bodies or by surface action with-

out absorption, finds exactly the same regular expression

as is shown by an absorption curve. Travis leaves the

point untouched. Whilst the filtering action of the material

of the filter is of moment as regards the suspended solids,

the dissolved and pseudo-dissolved solids arc absorbed, and

in a comparatively short time they arc decomposed and

mineralised by micro-organisms and higher forms of life.

Since the putrescible solids in true solution and those in

pseudo-solution experience the same fate and are both ab-

sorbed, it docs not seem necessary to distinguish between

them, and it is sufficient for practical purposes to divide

the constituents of sewage into undissolved and dissolved

solids, leaving the separation to the filter paper. Travis

maintains that he has found sew-age colloids which will pass

through a dialysing membrane. On the other hand, I main-

tain that only that portion of the oxidisablc organic matter

which is retained by such a membrane should be regarded

as colloidal, because we have no means of characterizing as

colloidal that portion which passes through the membrane.
The ultra-microscope leaves us in the lurch, because we
cannot recognize the colloids of sewage among the particles

which reflect the light', the most heterogeneous substances

appearing exactly alike in the ultra-microscope. Hence I

have asked, and should very much like to know, how Travis

recognizes as such the colloids which pass through the

membrane. The finding of so-called albuminoid nitrogen

is no proof that colloids are present, for it is known that

this analytical process recognizes bodies which are neither

of an albuminoid nature nor yet colloidal. This was show-n

by the experiments of Wanklyn and Chapman. Hence I

maintain the standpoint that only that portion of the oxidis-

ablc organic matter which is retained by the membrane
should be regarded as colloidal. Further, I have stated

that much of the undissolved matter in sewage is colloidal

in the state of a gel, whilst some consists of matter of a

spongy nature, and both these classes of substances pos-

sess a large extent of surface and are specially adapted to

attract and precipitate upon themselves absorbable sub-

stances such as the pseudo-dissolved colloids present in

sewage. If the particles thus charged arc rubbed, the ab-

sorbed colloids on the surfaces become pectinised, and if

several particles come into contact they adhere together and

the conglomerate thus formed is deposited as soon as it be-

comes heavy enough. Travis terms this "elegant phrase-

ology," and says that such a process is not compatible with

the action of a settling tank ; if what I say were correct, the

separation of the fine particles and the pseudo-dissolved

colloids must be one of the chief characteristics of the set-

tling tank, whereas actually these bodies are comparatively

little affected in the settling process. I do not understand

how he arrives at this conclusion. Have I made any state-

ment as to the extent to which such a process takes place

in a settling tank ? The extent to which it takes place de-

pends upon the extent to which friction of the particles

occurs and also upon the extent to which absorption pro-

cesses are faciliated. In my article "On the Theory of

Sedimentation and Grimm's Shallow Tanks" (Gesundheits-

Ingenieur, iQog, xxxii.
, p. 80), I have discussed this

question, and it is not necessary to repeat my arguments

here. As regards the "elegant phraseology," I should like

to state that it cannot be ascribed to me. Those who are

familiar with the literature on colloids and absorption will

be aware that what I have said about the structure of gels

and their relationships to absorption is associated with the

names of Butuschki, van Bemmelcn, Mitschcrlich, and

others, and that I have borrowed from the important work

of Rodcwaldt on bodies of a spongy nature. In this litcra-
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turc Travis will be able to find wliat is known of colloids

and bodies of a spongy nature, and how such bodies behave

when they are brought into contact with pseudo-dissolvcd

substances.

After allowing: a sample of filtered sewage to settle un-

til it gave no further deposit, and hence contained no

pseudo-dissolved colloids, Travis submitted the sample to

twenty-four hours' shaking. .At the end of this period he

again found hydrosols distributed throughout the liquid,

;ind he concludes that the shaking has converted the dc-

sited gels into hydrosols. This, however, involves the

-sumption that all hydrosols had been deposited as gels,

I her by contact with solid bodies or the glass walls of the

\cssel, or by a time reaction.

I stated previously that it is impossible to reconvert a

I gel into a hydrosol by shaking, a fact which is on the face

<^f it extremely probable since pseudo-dissolved colloids are

averted into gels by shaking. I explained the observa-

tion of Travis by saying that the pseudo-dissolvcd colloids

had been absorbed by solids and carried down with them.

The succeeding shaking operation, which was nothing more

than a washing out of the absorbed colloids, again brought

the absorbed hydrosols into the liquid.

On the other hand, Travis maintains that absorbed col-

loids cannot be liberated by washing, and that my view is

not correct because, since he used filtered sewage, there

were no suspended solids in the samples to absorb the

colloids. I must refer Travis to the literature on absorp-

tion which has been put into a collective form by Kattein

and Liibbert. In this literature he will find that absorbed

colloids can easily be removed from the absorbing surface

by rinsing. One of the chief characteristics of absorption

is that the absorbed body is simply deposited and held on

the surface without forming a chemical compound, and that

by washing, either with the liquid along with which the

absorbed body has been absorbed, or with another solvent,

the absorbed body may be separated from the surface and

recovered unchanged. Hence, it is not by any means a

fable that by shaking—i.e., washing with the supernatant

liquid, colloids which had been absorbed by solid bodies

and deposited may be again distributed throughout the

liquid. Travis asks where the solid bodies were which could

absorb the colloids, since he used filtered sewage contain-

ing no suspended matter. Here, again, I must refer to the

literature on the subject in which similar observations are

recorded. In his glass vessels Travis had a deposit of gels

which have been derived from the colloids in the sewage.

These gels originally were suspended in the liquid, where

they had an excellent opportunity of exercising their absorp-

tive powers and attracting pseudo-dissolved colloids, charged

with which they were deposited. A portion of the absorbed

colloids would become converted into a gel by contact with

the absorbing surface, but another portion would remain

absorbed as a hydrosol, and by washing—i.e., shaking with

the supernatant liquid—this portion would again be trans-

ferred to the liquid. Travis attempts to remove my doubts

as to the possibility of converting gels into hydrosols by

shaking by referring to the experiments of Hardy, who
prepared colloids electrically in the gel form and then re-

converted these into hydrosols. I do not see what this has

to do with my objection, for I have not maintained that it

is absolutely impossible to convert a gel into a hydrosol,

but only that it is impossible to effect this change by

shaking. Or does Travis intend to argue that what may be

accomplished by electricity must also be possible of accom-

plishment by shaking ? This argument of Travis appears

to me very like someone saying : Electricity decomposes
water and therefore shaking must be able to decompose
water into hydrogen and oxygen. Travis does not give any

instance of anyone having converted gels into hydrosols by
shaking. And, moreover, how does Travis estimate colloids ?

He fills glass vessels with sewage—one vessel was origin-

ally empty while two others contained glass beads. One of

the latter is shaken while the others are allowed to stand.

Then, at various times, the albuminoid nitrogen is esti-

mated in the solution. Before such estimates are regarded

as estimations of colloids, it must be shown that with the

albuminoid nitrogen process colloids, and colloids only, are

estimated. L'ntil this is demonstrated the exjieriments have
no value.

The main fact, however, remains that Travis proves

that Dunbar's assumption that the sewage colloids are ab-

sorbed is incorrect. It is equally imix)rtant that Travis

brings his views on the role played by micro-organisms in-

to unison with Dunbar's demonstrations.

The Hampton doctrine denies that the purification pro-

cess is in any sense or under any circumstances the result

of bacterial activity, while Dunbar has demonstrated ad

ocules that the purifying action of a .filter rapidly falls off

if its absorptive power becomes exhausted by elimination of

micro-organisms. Travis has not replied to this important

aspect of the question. Do not micro-organisms play a very

important part in the purification process when a filter can

bo rendered insufficient for its work on the very first day
simply by eliminating the micro-organisms, while it will

work at its very best for years when micro-organisms are

not excluded ? Have bacteria only the same importance as

the rats in the sewers which occasionally devour something
out of the sewage ? I cannot imagine how such ideas can
be held and maintained without reference to Dunbar's ex-

I

periments, which prove exactly the opposite.

Th eassertion that the decomposition of the solids sep-

arated from the liquid sewage is a process lasting for years

is indeed in direct opposition with all experience. If 60

grammes of albumen in a solution of i in 250 are discharged

daily on to a mature filter the effluent does not contain any
albumen. A litre of the effluent contains 200-300 milli-

grammes of nitric acid (as N^OJ and also other decompo-
sition products of albumen, such as amido-acids, leucine,

tyrosine, etc. This surely demonstrates that very extensive

. decomposition processes are taking place in the filter, and

1 not that, as Travis believes, the colloidal bodies are being

deposited as ultra-sludge. According to the views of Travis

we should expect an effluent of pure water and the albumen
to be deposited, and to accumulate unchanged on the sur-

face of the material. Only after some years should we
expect decomposition products to appear in the effluent,

and not very shortly after the filter is started, as actually is

the case. Dunbar has further shown that in the effluents

from properly-worked filters an amount of mineralised sul-

phur is found which is exactly equivalent to the amount of

organic sulphur present in the crude sewage. When such

amounts of organic sulphur are mineralised in passing

through the filter it means that very deep-seated decompo-
sition of the colloidal organic matter has taken place. It is

well known that the suspended solids block up the filter

because they are with difficulty decomposable, and hence

efforts should be made to free the sewage from its suspended

matter before it is brought on to a filter. It is also well

known that about 15 per cent of the solids causing sewage
to be turbid are so fine that they are not removed by a

mechanical preliminary treatment, so that if these are to be

removed chemical precipitation must be adopted. Contact

beds which receive chemically-precipitated sewage become
unequal to their task just as do beds which receive crude

sewage containing all its suspended matters, only their life

ii. a much longer one. This fact shows us that sewage

contains mineral substances which do not become com-
pletely mineralised. All contact beds, therefore, have to be

cleaned at longer or shorter intervals, while with coarse-

grained percolating filters blocking is| almost excluded,

since the film on the material can hardly become so thick

as to fill up the interstices between the separate pieces of

material. The groundwork of the film is generally formed

of bacterial growths, and the products of higher forms of

animal and vegetable life. Suspended matters become at-

tached, and when the whole has finally developed its char-

acteristic gelatinous nature, as a result of multitudinous

decompositions, it is able to retain salts and to act like a

sponge. Thus it is that not inconsiderable amounts of

mineral matters which had previously been in solution in

the sewage are often found| concentrated in the film. It
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thus becomes obvious tliat the tilni, with its spongy nature,

is exceptionally suitable for exercising- absorptive powers.

All absorbable botlies are deposited on the extensive sur-

face and between the mycelia, and are there decomposed

by the enzymes and micro-organisms which have become

concentrated in the film, and also by the condensed oxyg:en.

In another place I have shown how the energetic action of

this condensed oxygen can be demonstrated, and Dunbar
has also discussed the question in his Brussels lecture.

The fact that it is not necessary to wait for years for an

exhausted film to regain its absorjitive powers is evidence

that decomposition does not require years in which to take

place. It is only necessary to gradually shorten the periods

of rest of a filter to bring these periods to such a ininiinum

as just to yield passable effluents which will just not putre-

fy. According to circumstances—the character of the sew-

age, the surface development, ventilation, &c.—these

periods of rest will naturally vary in length. As soon as it

is proved that between two charges of sewage on to a filter

a period of rest must intervene, a period which must be

long enough for the filter to regain its absorptive powers,

and when it is further proved that these absorptive powers

are only regained if micro-organisms are active during the

period of rest, this surely means that the intensity of the

action of micro-organisms on the filth which has been re-

tained in the filter. How does Travis bring these abso-

lutely proven facts into harmony with his theory ?

He says : "The doctrine thus denies that the purifica-

tion process is, in any sense of the word, or under any cir-

cumstances, the result of bacterial action." By " purifica-

tion process" we can only understand the sum total of the

conditions which must exist in order to yield continuously

a non-putrescible effluent. In principle, then, Travis adopts

the standpoint of Bredtschneider, who has maintained that

the purification process would take place equally well and 1

uninterruptedly if no single micro-organism were present in
|

the filter.

Travis has satisfied himself by saying that the hypo-

theses hitherto advanced to explain the nature of sewage

purification have been proved to be false. Why are Dun-

bar's conclusions false ? Where is the error when Dunbar
concludes from his experiments: (i) that the putrescible

substances, including organic colloids, are absorbed, and

(2) that a filter can only continuously yield a satisfactory

effluent when exhaustion of its absorbtive powers is pre-

vented by allowing the micro-organisms, &c., time to de-

compose the absorbed substances? How does | Travis I

invalidates the experiments of Camwath carried out in the

Hamburg Hygienic Institute ? It has never been maintained
j

that the absorbed substances are mineralised without leav-
:

ing any residue, nor that the resulting products are com-
^

pletely washed out by the succeeding charge ; on the other i

hand, it has] been stated that undecomposable remains I

strengthen the gelatinous film. The decomposition is, how-

ever, so thorough that the absorbed substances are changed

in such a manner as to enable the film to retain absorbable

substances from the next charge of sewage.

Two filters, exactly similarly constructed of sterile

clinker, were equally charged with sterile solutions of pep-

tone, sewage, or other putrescible liquid. The only differ-

ence consisted in supplying one filter (I.) with air rendered

sterile by filtration through cotton wool, and other filter

(II.) with untreated air containing micro-organisms. In

the earlier charges supplied to both filters the putrescible

substances were retained, and this retention could be gra-

phically expressed by exactly] similar absorption curves.

But very soon a difference became evident. After a few

charges the absorptive powers of filter I. had become ex-

hausted, and the sewage or other liquid was discharged

unchanged. Filter II., however, became matured, the film

on the material developed, the effluent continued non-put-

rescible, and contained the decomposition products of [the

organic matters supplied to the filter—e.g., the organic

sulphur had disappeared and in its place the effluent con-

tained an equivalent amount of mineral sulphur. Could wc
have a more brilliant refutation of the Hampton doctrine ?

The above expi-rimcnt, carried out by Carnwath in Ham-
burg, has been published, and I have discussed it myself in

several articles—e.g., in my| controversy with Bredtsch-

neider, "On the Nature of the Action of Oxidation Filters"

(Gesundheits-Ingenieur, 1906), and in an article on "Bio-
logical Sewage Purification : The Characteristics of the

Oxidation Process" {Zeitschrift fiir Hygiene und Infcktions-

krankheiten. Vol. lix., igoS.

SEWAGE DISPOSAL.

Removal of Putrescibility.

CHAPTER n.

The Role of Bacteria and Oxygen.

The chemical changes occuring in sewage in the removal

of putrescibility are viz :

(a) The conversion of urea and other nitrogenous matter

into NHj, CO., and water.

(b) Oxidation of NH, into nitritics, and nitrites into

nitrates (by the nitrifying bacteria of the soil and sewage).

(c) The reduction of nitrates into nitrites, thus liberat-

ing O, which oxidises organic matter and reforms nitrates,

(this is by the denitrifying bacteria).

(d) The conversion of non-nitrogenous matter into CO,,

and water.

(e) The conversion of cellulese into CH,, CO,, etc., (by

B, butgricus, B, gummis and B, putredinies, etc.)

(According to Lewis and Balfour.)

The average composition of the sewage of a large number
of English towns was found by the Rivers Pollution Commis-

sion to be as follows :

.Average Composition of Sewage of English Towns.

(Parts per 100,000.)

"^Tidden Towns 82.4 4.181 1.975 5-435
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pounds, and accounted for the presence of the nitrates and

nitrites in the effluents.

Bailey Denton, in 1S71, put Frankland's experiments to a

practical test at Merthyr lydvil, and he may be said to be

the father of practical land intermittent filtration in England

and Scotland. The process, however, received no other ex-

plantation than that afforded by the oxidation theory; and

althoufih Frankland's experiments may be said to be the

basis of the biolosiral methods, it is the systematic and

scientifically carried out experiments of the Massachusetts

s ate Board of ealth which deserve the full credit.

.Althousfh the Massachusetts "Lawrence" experiments arc

now historical and familiar to sanitary engineers, a brief

-ummary of some of the principal tests will here be useful,

showing the evolution of the present biolofiical system. Ten

I

wooden tanks were used of an acre in area. These were

200

provided wnth effluent pipes leading to the laboratory sta-

tion, where averaRc samples were taken and the volumes

measured. Filter No. i had a layer of coarse mortar-sand

5 feet deep. Filter No. 2, very fine white sand ; No. 3, peat,

with a covering of earth ; No. 4. fine river silt or sand ; into

others, .orarden soil, mixtures of sand and .gravel, loam and

clav and sand.

In iSqi a filter was constructed of gravel, about 1.4 mm.
in size, and during following years dealt with increasing

quantities of scwa.ge from 24,000 to 07>oao gallons per acre per

day. The oxygen absorbed was r^'duced by 80%, and the

effluents contained an average of 7.76 parts of nitric acid

per ioo,coo (2.43 at first and 12.6g later, as the filter matured.)

In i8g4 a coarse grained gravel filter was put into opera-

tion and dosed at the rate of 13,000 gallons per acre, per day.

The filter at times was provided with artificial aeration and
was worked at the rate of 350,000 gallons per acre, per day.

At this enormous rate a reduction of oxygen absorbed of

from 60 to 85 per cent, was obtained.

It may here be pointed out that the reduction of oxygen

absorbed by 60 to 65 per cent, renders a sewage effluent non-

putresciblc.

The results of the above experiments led the Massa-

chusetts Board of Health to adopt land intermitt<yit filtration

at many of the towns under their jurisdiction.

We have seen that Frankland. assumed that the dissolved

organic matters in the sewage weie oxidised by the oxygen

of the air entering the pores of the filtrate, as the sewage

percolated from the surface to the base of the filter. The
process of nitrification, however, received further explana-

tion during the years 1877 to iSgo, by Schloesing and Munteg,

as w'ell as by Warrington and VVinogradsky. The action of

Spray Pipes Fed From Syphon Tank Under Varying Head.

During the first six years the amount of sewage passing

into Filter No. i was gradually increased from 53,000 to

123,000 gallons per acre, per day. The effluents contained

an average 6.5 parts per 100,000 of nitric acid, and showed
a reduction of 87.5 per cent, on the oxygen absorbed figure.

The number of bacteria was reduced from i % millions

to 40,000 per c.c, or a reduction efficiency of 97.3 per

cent.

Filter No. 2, containing fine sand, during six years' work-

ing, rendered non-putrescible an average of 33,000 gallons

of sewage per acre, per day, reducing the oxygen absorbed

figure by 95.2 per cent. The effluent contained 6.13 parts of

nitric acid per 100,000 and only 550 (sometimes even less

than 100) bacteria per c.c. The results of the peat filter were

entirely unsatisfactory, proving, as has since been demon-
strated by the recent British Royal Commission, that peaty

soils are of no use as a sewage filtrate.

the filters was explained in Massachusetts by assuming that

the bacteria in the sewage and in the filter directly minerali-

zed the organic matters during the slow flow of the sewage

through the filter. This explanation was only a possible one

on the assumption that the sewage remained in the filters

for three or four days. Purified effluents were obtained, how-

ever, in short periods of less than ten minutes. It cannot

be assumed that such short periods are sufficient for bacteria

to decompose the complex organic compounds found in sew-

age, in fact that they be oxidised to nitric acid, and organic

carbons to carbonic acid, and organic sulphur to sulphuric

acid, etc. To quote the exact words of Prof. Dunbar: "It

can only be assumed that the dissolved organic matters are

first separated from the sewage during its passage through

the filter, and are retained in the filter to be decomposed

and oxidised by the micro organisms during the succeeding

period of test." In support of an explanation, Dunbar has

directed experiments to the following three problems. (i)
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Mechanical filtration, (2) chemical combination, and (3)

absorption.

In the introduction to these articles we endeavored to

show that even successive passages through fine filter paper

only effected the suspended matter, and that mechanical fil-

tration made an appreciable diminution to the amount of dis-

solved organic solids. Solutions of albumen heated by me-
chanical filltration give filtrates containing almost an equal

amount of organic matter. "A solution of albumen, with

an o.xygen absorbed of 9.28 parts per 100,000, when filtered

through a bacteria proof Berkefcld filter, j-ielded a filtrate

of which the o.xygen absorbed was 8.2 parts per 100,000.

Such a filter reduced the oxygen absorbed of a sample of

sewage from 19.47 to 17.30 parts per 100,000. The process
of filtration did not alter the character of the liquids, for

both filtrates were still putrescible. In spite of such results

it has recently been persistently maintained that the process
of purification is a mechanical one."*

.As a result of experiments carried out in connection ^\^th

the Hamburg State Institute of Hygiene, Dunbar has built

up what is termed the absorption theory. This theory ac-

counts for the phenomena, which occurs in a filter, by which
the organic matter in solution is retained for the length of

time required for the chemical changes to take place. The
power of absorption is dependent on the growth of a gela-

tinous film, which gradually covers the filterin.g material.

This film is mostly composed of bacteria and other low
forms of life. As the film becomes thicker, the volume of

the pores diminishes, but at the same time the w-ater retain-

ing capacity, within limits, increases, and the purification

results also increase. The attainment of this efficiency is

generally termed the "maturing process," only by the as-

sumption of the absorption theory, which has been thoroughlv
and scientifically demonstrated, can the action of a biological

filter be understood and explained. It will be readily un-

derstood, if this assumption is a correct one, that the life

of a filter must depend (a) upon the capability of providinsf

this absorptive scum, (b) the ability of the bacterial de-

composition to keep pace with the absorption. .An equili-

brium between these two factors will provide the greatest

efficiency.

In following chapters we w-ill attempt lo show how far

this equilibrium can be maintained in the case of (a) in-

termittent land filtration, (b) contact Ijeds, (c) percolating

filters.

(To be Continued.)

WOOD WASTE DECREASING.

The waste wood heap continues to diminish and pass

away.

.\ Massachusetts manufacturer of brushes recently made
a discovery in Maine which supplied him with material exact-

ly suited to his purpose. He went to the Pine Tree State to

buy wood for the backs of hair brushes and the handles of

shaving brushes, and chanced to visit the yards of a spool

maker who was using white birch. The spool man took the

white part of the wood only, and was throwing away the red

hearts. Thousands of cords had been burned or dumped in

•he lake to be rid of it.

The re<l hearts were exactly what the brush maker want-
ed, and at little more than the expense of freight he supplied

his factory.

This is typical of the trend of manufacturing. Waste of

wood is still great, but it is decreasing-. What one factory

can not use, another turns to profit. Formerly mills threw
away half the forest-tops left in the wootls, sawdust dumped
.n streams to pollute them and destroy fish, slabs burned in

perpetual bonfires, and defective logs and low-grade lumber
abandoned as not worth moving.

This policy does not generally prevail now. .Some mills

have put in machinery to work up their own by-products,

others sell their waste to manufacturers who can use it, as in

the case cited in Maine. The properties and uses of woods
are now subjects of careful investigation, and the problem
of turning to account the odds and ends and the by-products

is brought more to the front now than formerly.

The United States Forest Service has taken up this study

in a comprehensive and systematic way. Investigations of

the wcods of particular states are being conducted, usually

in co-operation with the states concerned. The plan, when
fully carried out, will include every commercial wood in the

United States, not fewer than 200 species. The properties

of each will be investigated, its hardness, toughness,

elasticity, durability, weight, fuel value, size of tree, regions

where grown, the common names by which it is known in

different localities, and other matters of this kind. A his-

tory of the wood's uses in the past will be given, and an ac-

count of present uses ; together with suggestions for a wider

range of usefulness in the future by pointing cut in what
capacities it will serve best and be most valuable.

WATER TANK CAUSES COLLAPSE OF BUILDING

The six-storey brick warehouse owned by the J. C. Wil-

son Paper Company, of Montreal, on McDermot Avenue,

Winnipeg, was wrecked July 26th, under the weight of an

8S-ton fire tank, which was placed on the rcof six months
ago. The damage will amount to about $30,000.

The building was of mill construction design, the outside

walls of brick, two bricks thick, and the partitions, floors,

posts and stringers of wood.

The walls were 21 inches thick at the basement, tapering

Dunbar (Prinriplrs nf Sewage Disposal.)

to 17 iiuhes 111 the centre, and 13 inches at the top. The
weight of the tank filled was 175,000 pounds.

The water tank on the top of the building was supported

on four legs resting on steel girders, and was directly over

the corner of the building which fell. Three of the legs rested

upon the walls and the fourth on a column which still remains

tanding. Persons who witnessed the accident, state that the

huge tank dropped through two floors before breaking,

The collapse was doubtless due to the fact that the gird-

ers of the building were not properly ancfiored to the walls,

and that the wall brackets were not imbedded to a sufficient

depth in the walls to support the timbers.

One noticeable thing was that the rear wall was cut off

square at a row of windows.
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RAILWAY ACCIDENTS IN CANADA DURING
JULY.

The Interstate Commerce Commission of the United States

publish regular returns givinjjf the number and causes of acci-

dents in that country. The Canadian statistics arc published

when about a year old, and, although, perhaps more com-
plete than the list we are able to give, yet because of the

delay it has lost interest. The following table gives fifty-

' one killed during the month against thirty-one injured. It

- likely the proportion of injured would be larger if the

L~t were complete.

No notable accidents occurred, and over one-third of

those killed were persons trespassing on the railway track.

The following table gives the list of those killed or in-

jurcdi b.\' steam roads.

Passengers.

Character of Accident. Killed. Injured.

Derailment i 11

While Shunting

Highway Crossings

Falling Off Freight Cars i

Trespassing

Body Found on Track

Pitch-in With Hand Car
Passengers Falling Off Train .... 1 i

Working- on Track

Collision, Rear End
.A.ttempt to Get on Moving Train

Fell Off Work Train

Working on Cars or En,gines . . i

Unclassified

Total 3 12

In addition a number were killed by the electric roads :

Killed. Injured.

Run Over 5 i

Falling Off Cars 3

.\lighting .

.

8

Struck by Cars .

.

8

Car Struck Conveyances .

.

4

Totals 5 24

.As to delays and damages to rolling stock the following

notes are of interest

:

Near Glacier, B.C., a train of empty coaches was derailed

and ran over an embankment.

Considerable damage to rolling stock, wrecked by a defec-

tive rail on Halifax & South West Railway, near Yarmouth.

At Chatham, Ont., much rolling stock damaged and track

torn up. Traffic block for hours. Cause, defective ccjuip-

ment.

Near Brandon, defective rail ditched engine and >i.\

freight cars.

Defective equipment completely wrecked the baggage car

and tender off the engine, at Alton, near Orangeville.

Three trains were held up nine hours through a wash-out

near Swift Current, Sask.

Employes.

Killed. Injured.

1 1

Others.

Killed. Injure;!.

4 '

17 4
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EARTHEN DAMS.*

By Frank Reed M.I.M.M., Inspecting Engineer

of Mines, New Zealand.

Of all earthworks, the design and construction of ihc

earthen dams requires the greatest care, and it is remark-

able that so little literature exists upon the subject. Br'cf

reference is made to such dams in Molesworth, Spon and

Trautwine, but with little unanimity, and the formulae given

arc of an empirical character. Gordon, in "Mining and En-

gineering," deals with the subject in a practical manner;

and E. Wegmann, in "The Design and Construction of

Dams," draw's attention to errors in construction which

should be avoided.

The writer has occasionally been called upon to design,

carry out the construction of, or report upon earthen dams
on the goldfields of New Zealand and West Australia, and

has left the requirements of some recognized standard upon

which to base h's work. Regarding masonry dams, however,

much has been written, notwithstanding that the earthen

dam is more complicated both to design and construct.

For the purpose of assisting mining companies and

others who propose to construct an earthen dam, the writer

has prepared the following specification, accompanied by a

— Fr'Actica-l. Profile —
OF AN— JEa^hthen DjA^^. —

above the ordinary by-wash level in a reservoir a mile and

a half long, and the crest of the embankment should, there-

fore, be 6 feet at least above high-flood level in long reser-

voirs.

The profile of the back slope of the embankment shown

in the diagram has been determined on the assumption

that material weighing from 104 lb. to 108 ib. per cubic

foot is used,** and that this material has a coefficient of

frictional resistance of i.t A factor of safety of 10 has "oecn

given to the embankment (as adopted by Gordon).

The material used in the embankment on the down-

stream side of the puddle-wall should be as open as possible,

to prevent erosion if leakage occurs. Gravel alone may be

adavantageously used in this part of the embankment, as it

tends to fill up a hole which may be formed by erosion,

w'hereas clay is apt to arch over an openinig, which may be

enlarged, and lead to rupture of the structure. To deposit

the material in this part of the embankment is consolidated

layers, as on the front of the puddle-wall, is but waste of

money for should the water find its way through the con-

solidated front and puddle-wall it would soon percolate

through the back.

In the Boston Waterworks dam, referred to in Moles-

worth, the practice here recommended has been carried out.

Unless the dam is fenced off, it is a great mistake to sow
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diagram, or practical profile, which is based upon actual

practice. From the diagram may be ascertained at sight

the profile and dimensions of any dam up to a height of 76

feet, which, if constructed according to the specifications

will be capable of resisting ten times the hydraulic pres-

sure in the reservoir; but it should be understood that the

design of earthen dams must not be based entirely upon

mathematical calculations of equilibrium and safe pressure,

for much depends upon the materials used and the reliabil-

ity of the workmanship. The width of the crest of the em-
bankment will depend upon the amount of erosion that it is

likely to be subject to. In countries where torrential rain-

storms occur a greater width will be necessary than in dry

countries. Therefore, no hard-and-fast rule can be devised,

but it is well to have the width adequate, for dams when

constructed in remote places are often left unattended, while

the erosion goes on continuously. Trautwine's formula for

width of crest—viz., 2 feet + 2 ^/ total height in feet, is

but rule of thumb, although a safe one which may be modi-

fied according to the material used and locality of the dam.
The height of the crest above high water-level should be

sufficiently raised to be beyond the reach of the highest

waves.

Allowing the depth of water in the by-wash during ex-

treme flood to be 2 feet 6 inches, and a high wind prevailing:,

the crc!t of the waves will reach about 5 feet 3 inches

' grass upon the outer slope, for this attracts cattle and other

stock, which destroy the batters and contaminate the water.

On no account should an earthen dam be constructed

in a river gorge where high floods occur, for under such

conditions the dimensions of an adequate by-wash would

be so formidable as to be prohibitive both in construction

and cost.

In the profile it will be noted that there is no bcrm, and

unless the factor of safety of 10 be increased or diminished,

or the width of the crest is reduced, there is no place for

a berm, and with 3 to i slopes (the breast slope being

paved) the writer is of the opinion that a bcrm in such a

dam is superfluous.

Specification of earthen dam (to accompany profile show-

ing dimensions of any dam not exceeding 76 feet in height.

Embankment.—The embankment shall rest on impervious

stratum of clay or rock ; all porous material, such as sand,

gravel, and fissured rock, should be removed. The surface

under the base of the embankment, on the upstream side

of the puddle-wall shall be broken with spade or plough, in

order to form a bond with the earth deposited.

The embankment on the upstream side of the puddle-wall

shall be constructed of selected material, preferably a mix-

ture of sand and clay divested of roots or other perishable

* In the Xew Zealand Mines Record.
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matter ; the percentage of clay shall be determined by the

Inspector of Works, and shall depend upon the nature of the

materials with which it is mixed. tt The embankment shall

be carried up in uniform layers slightly hollowing towards the

centre and not exceeding i foot in thickness. Horses and drays

shall be used, and each layer shall be consolidated by wetting

to incorporate it with the layer below. The upstream face of

the embankment shall have a breast slope of 3 to i. On
no account shall material be sluiced into the embankment
on the upstream side of the puddle wall. On the down-

oqual 2 feet + V height of embankcment in feet,

stream side of the puddle-wall the earthwork shall be of open,

porous material, such as gravel, to prevent erosion if leak-

age occurs ; such material may be deposited in the most

convenient manner. The top width of the embankment shall

All slopes shall be commenced full out to the side-pegs,

and be carried regularly up as the embankment progresses.

When the embankment has been raised 3 feet the sides shall

be trimmed with slope boards, and any irregularities ap-

pearing on the slope shall be corrected at once. This trim-

ming shall regularly progress as the embankment increases

in height. There shall be an allowance for subsidence of i

inch for ever>' foot in height of embankment.
Puddle-Wall.—The nucleus puddle-wall shall form a solid

and impervious core to the embankment, and shall be sunk

for a distance of i foot into the bed-rock or a thick solid im-

pervious stratum.

The wall shall be formed of strong, tough clay of tenac-

ious character, put through a pug-mill. Clean gravel, not

exceeding in proportion one-third of the whole, may be mix-

ed with the clay. The clay, in a thoroughly firm condition,

shall be put into the trench in layers of about i foot in thick-

ness, and each layer firmly punned, by means of a rammer
weighing not less than 30 pounds, before another layer ii

put on.

The puddle-wall shall be carried up simultaneously with

the embankment.

The top of the puddle-wall shall be at the same level

as the by-wash flood-level, and have a top width of 6 feet

to 8 feet, increasing downward by offsets at the rate of i

in total thickness to 4 in depth.

Paving.—The inner slope of the embankment shall be

paved with rectangular stones at least 15 in. § in thickness,

resting on a layer of broken stone, clay,, and fine gravel

with a covering of sand. The facing shall be carried down
below the surface to a solid foundation.

Outlet Pipes.

—

.\]\ pipes passing through the embank-

ment shall be laid in masonry or concrete for the whole

length. No timber shall be used in any dam. Waste-pipes

shall start from the lowest part of the reservoir.

By-wash.—The by-wash shall be cut out of the solid

ground as far away from the embankment as practicable,

and shall have such a width that there is no possibility of

the water flowing over it to a greater depth than 2 feet to

2 feet 6 inches. The sides and bottom of the by-wash

channel shall be paved with stones, and, \vhere falls have

to be constructed, they shall be of strong masonry set in

cement, with the wells at the bottom of each fall to hold such

a depth of water as will act as a cushion. A series of low

'ills are always preferable to a sudden drop from a great

height.

**This is probably less than it will actually weigh ; a com-

scilidated mixture of clay, sand and gravel may weigh about

1:6 pounds per cubic foot.

t This may be slightly excessive ; it is given in Fanning's

Treatise on Hydraulics.

t+Clay alone or in a large proportion will not answer the

required purpose, as it swells when wetted and shrinks in

drying. No general rule can be laid down, but from 5 to

20 per cent, of clay in the consolidated layers forming the

upstream side of the dam will often be found sufficient.

? In important dams the paving-stones should be 24 in.

thick.

ASPHAI.T.MACADAM HOADWAYS."

Clifford Richardson.

It is somewhat surprising to me who has been a close

observer of the development of the modern sheet asphalt

pavement in the United States, during the last 40 years, that

so little application has been made of the experience gained

in that industry to the problem of the construction of bitum-

inous macadam roadways, which shall meet the conditions

which exist to-day.

There should not be any essential difference in principle

in the construction of a sheet asphalt pavement and a bitum-

inous macadam roadway. Both consist of a mineral aggre-

gate cemented together with a bituminous binding material,

the aggregate in one case being fine, and in the other, con-

taining coarse particles. Experience has shown that, in

either type of surface, the mineral aggregate being of a

suitable character, the capacity of the resulting surface to

resist travel will depend on the more or less satisfactory na-

ture of the cementing material.

In the early days attempts w'ere made to construct pave-

ments in Washington and elsewhere with both fine and coarse

aggregates, using coal tar as a cementing material. All

these attempts with both fine and coarse aggregates were

failures to a greater or less extent and its use was abandoned

on the advent of the form of asphaltic construction devel-

oped by DeSmedt, although it was revived for a few years

I

in the late 'So's in mixture with asphalt with equally disas-

trous results. The surfaces having a coarse aggregate were

somewhat more lasting than those made with sand and a

I small portion remained in place until the end of the century.

They were known as Evans pavements, and were resurfaced

with asphalt after a few years. One of these, protected by

an asphalt surface, was found, on repaving Connecticut

avenue, in Washington, in igo6. .A. piece of it was collected

by the writer and examined. From this it appears that a

coal tar bituminous macadam was constructed as long

ago as 1S73 and proved, in a short period of time, not to be

a lasting form of construction. Notwithstanding this fact,

experiment after experiment has been conducted along the

same lines in recent years with similar results. Few, if any,

highway engineers seem to have benefited by the experience

of their predecessors, and most of them still have the coal

tar lesson to learn on their own part, although it is evident

that this form of construction cannot give satisfactory re-

sults for more than a few years.

On the other hand, referring again to the lessons of the

paving industry, the modern sheet asphalt pavement, where

constructed on rational lines on a rigid, well drained found-

ation, has proved a complete success, as exemplified by the

fact that a pavement of this type has satisfactorily resisted

the heavy travel which is found on Fifth avenue, in New
York City, 14,000 vehicles in the period between 6 a.m. and

7 p.m., for a period of twelve years. In the same way, an

asphalt concrete surface constructed with a well graded, but

coarse mineral aggregate in 1902 in Muskegon, Mich., which

has been used as a favorite drive since that time, has been

in use with no repairs whatever where many similar surfaces

in which coal tar has been the cementing material have de-

teriorated or required resurfacing under similar circum-

stances during the same period. The Muskegon work has

not only demonstrated the superiority of asphalt as a cement-

ing material, but this has been confirmed by other surfaces

of the same form of construction in Owosso, Mich., in Pat-

erson, N.J., Scranton, Pa., Staten Island, N.Y., and else-

where.

The evident conclusion which may be drawn from past

and present experience is that success can be arrived at in

the construction of any form of bituminous road surface only

by the use of asphalt as a cementing material. The thing

to be considered, however, is how can asphalt be used in

building the cheaper forms of country highways which are

now in demand, to resist motor and concentrated traffic.

I *Presented at the Road Congress in Seattle, Wash.,
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where the aggregrate is merely of the grading of the ordinary

stone which is employed in surfacing macadam roads? The

asphalt surface construction in Muskegon in 1902, and else-

where, was an asphaltic concrete. The mineral aggregate

was well graded and, in itself, compact. This could only be

combined with the cementing material in a hot condition,

which required a plant to which the aggregate was hauled

and from which it was again hauled to the point where it

was put in place. The operation was, therefor, an expen-

sive one, and makes the cost of this form of construction

prohibitive for country roads. Recourse must, therefor, be

had to some other method of combining a mineral aggregate

and asphalt imniMliately on the spot where the surface is to

be constructed.

For many years tar macadam has been laid in England,

France, and, to a smaller extent, in this country in Rhode

Island, New Jersey and elsewhere. This form of roadway is

arrived at by coating the No. 2 or surface, stone of the ma-

cadam with coal tar in one way or another, either before or

after rolling it, and afterward filling the. voids in the surface

with more tar and grit, screenings or sand. Such a surface

is desirable when first fininshed, but it soon begins to de-

teriorate, and ravel, especially when exposed to horsedrawn

travel, with the weathering and ageing of the cementing

material. From past experience, it is not difficult to arrive

at the conclusion that if an asphalt cement were substituted

for the coal tar a result would be attained which would cor-

respond to the improvement which was evident on the sub-

stitution of asphalt for tar in street pavements.

The difficulty lies in the fact that an asphalt cement is

much more viscous than tar. It must be used in a much

better condition and does not mix with or adhere so readily

to cold stone. Experiments have shown, however, that this

can be accomplished by using a much softer asphalt than

is customary in street asphalt pavements, or even in sur-

faces of the type of the Muskegon pavement. To-day, we

find ourselves, after some experiment, in the position of

being able to coat stone, of the type used in macadam sur-

faces, with an asphalt cement which serves satisfactorily as

a binder for such an aggregate, on a metal mixing board

with hand labor and shovels at the point on the road where

the material is to be put in place and with very reasonable

economy. It produces a surface which, while not of the

stability or having the wearing properties of the Muskegon

type, is as far superior to the ordinary tar macadam as the

sheet asphalt pavement is superior to one of the tar poul-

tices of 35 years ago.

The base of the cementing material must, however, be

an asphalt of the best quality, such as is used in the con-

struction of sheet asphalt pavements ; in fact, it must be an

asphalt paving cement such as is called for under the strict-

est municipal specifications, but merely made softer by the

uf€ of a lar.ger percentage of flux. Dense oils and residums

to which no solid native bitumen has been added will not

accomplish the same results to any greater or more satis-

factory degree than they would if used in a street pavement.

Further, the character of the flux in asphalt cements for use

in macadam must be more carefully taken into consideration

than that for use in street pavments, as the amount is so

much larger, in consequence of which it has a greater bear-

ing on the character of the cement.

On the Pacific Slope the opportunity for the construc-

tion of roadway of the highest type, which has been described,

is facilitated by the fact that vast quantities of residual pitch

and flux, most of it of suitable quality, is available as a

cementing material or binder, so that all that is necessary is

a certain amount of skill and experience in handling it to

attain the best results. In fact, there is no part of the world

which is so favorably situated for solving the road problem

as the State of Washington, where stone of the highest grade

is available for the mineral aggregate, and a cheap and

abundant supply of cementing material from the neighbor-

ing State California. The State is to be congratulated on

the opportuniti'-s which it has in these directions, upon the

energy with which the road problem is being attacked, and

upon the prospects of success which lie before it.

A COMBINATION OF GAS=PRODUCER AND
COOKING CHAMBER.*

Otto K. Zwjngenberger, New York.

The technical use of peat is, in some ways, in an unset-

tled state, but the fact clearly stands out that besides its use

as a filler for fertilizer, packing material and the like, excel-

lent chances arc offered by the gasification of peat in the

gas producer. If there are any questions on the gas pro-

ducer for peat which are still to be settled, these are :

1. The question whether to run gas producers with the

recovery of by-products and especially of ammonia as am-

monium, sulphate, or,

2. Whether it is to be preferred to blow up all the tarry

by-products, without any care what becomes of the nitrogen.

As to gas-producers with the recovery of by-products,

there is no doubt about it that this system will only pay when

it is carried out on a larger scale, and the initial cost for

the apparatus is so high that it will nearly double the price

of the gas-producer itself.

The condensation- of the tarry matter requires a con-

denser of sufficient length to remove all the tarry particles

suspended in the gas. Now the condensation of such fine

particles is not so easy, and the task of erecting an efficient

condenser is a good job. One will soon find out that the con-

denser will not do its work if the diameter of the pipes

exceeds a certain size, as the tar will not be solidified and one

has to take pipes smaller in diameter to give the gas suffi-

cient surface to be cooled by air, otherwise the gas will carry

the fine particles into the cylinder and soon serious troubles

arise by plugging the cylinder and by pre-ignitions. The

price of such an efficient condenser is a considerable item

and the work necessary to run the system in all its details

for separating the ammonium, sulphate and the tar is very

considerable.

In regard to the recovery of the ammonia from the gas,

a part of the ammonia is dissolved in the tar-water coming

down in the condenser; its separation from this weak solu-

tion cost steam and quicklime. The .greater part of the

ammonia is still in the gas and can be separated only by a

complicated apparatus consisting of at least two-thirds towers

with coke inside, over which sulphuric acid is flowing from

the top. The absorption of the ammonia by the sulphuric

acid is not such a plain matter in its technical part as it may

look at the first glance, for the sulphuric acid must have a

certain strength if it is to absorb ammonia in an effective

way. Even if one takes the precaution to conduct the sul-

phuric acid through the >.owers in such a way that the gas

in entering the first tower of the system meets the sulphuric

acid, which in passing the whole system has absorbed a

great quantity of ammonia and is now so weak that it is

nearly saturated ; notwithstanding this precaution one has

alwavs to handle an acid ammonium sulphate solution.

The pumping of the sulphuric acid from one tower to

the other is not a pleasant business, and the whole running

of such an ammonia plant needs so much attention and care

that it can only be carried out in power plants of several

thousand horse-power. The money value of the tar by-pro-

ducts is very little, and cannot be much considered, as they

are not sufficient to enable the suport of a special by-product

plant.

The Mond process for bituminous coal is up to now

nearly the only representative of such a process and is only

carried out in some few plants. In the United States there

is just one Mond gas plant and that is here in Syracuse. The

new modification for peat by Frank & Caro will certainly

meet the same fate.

I have always maintained, for instance at the meeting

of the New York Section, that by far in the greater number

of cases the conditions for power plants run on peat will not

admit of an erection of a by-product plant, even in cases

when the size of a plant is to come up to 1,000 horsepower,

*Read at the Svrarusi- Meeting of the .\raerican Peat

Society.
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for in peat propositions we have also to figure on the loca-

tion, freight, etc., and location, and its consequences, give

also in these points only too often peculiar aspects.

Whatever the location of a power plant may be, there

will always be a demand for power itself and for both air-

dried peat and peat coke, or, if necesary, this can be created.

The profit many people are expecting from the sale of

the ammonium sulphats make them overlook one fact in

regard to the Frank-Caro process, namely, that a consider-

able amount of gas produced, more than one-third of it is

consumed in superheating the steam for decomposing the

nitrogen preparations in the peat to ammonia. It is an old

law, as old as the world, that one can't buy anything for

nothing, and one has always to pay for an advantage on the

one side by a sacrifice on the other. It goes without saying

that the use of a great deal of the produced gas for super-

heating the steam is an item worthy of the greatest consid-

ci^tion, and I would not be surprised if many advocates of

the saving of the nitrogen in the form of ammonia have not

gone too far into the realization of this fact. It is due to

this fact that for power plants of medium size, one does bet-

ter not to attempt ammonia recovery, but in big plants the

conditions in regard to expenses for the several parts of the

work are subject to quite a different consideration in com-

parison to plants of smaller units. For if it comes to the

point the output of energy contained in peat, is in the Frank-

Caro process, hardly more than 50 per cent., whereas in

the Ziegler process, where the coke stands in the front and

th.! by-products in the second line, the output of energy in

peat amounts in the average up to 75-cSo per cent.

The gas obtained in the Ziegler coking process, is re-

latively very rich. It carries about 3.^0-350 B. t. u. and is

an excellent gas for running g^as engines on account of its

high content of hydro-carbons. It does not run so high as

the gas obtained in the distillation of bituminous coal, as,

of course, by the destruction of organic matter in peat, the

generation of carbonic acid gas cannot be prevented. The
conditions favorable for the existence of a Ziegler plant are

given only by peat-bogs of considerable size, whereas gas-

producers can already live on smaller peat-bogs. Now there

arises the question : Could we produce from peat a gas richer

than the average gas from producers and coming near to

that produced by Ziegler in his coking- process?

This question can certainly be answ-ered in the affirma-

tive, if we combine the gas-producer and coking chamber to-

gether in one producer, as is done by my gas-producer, pro-

tected by United States patent letter. From peat we can

nowadays produce a gas as rich as that from anthracite or

coke, and if we take advantage of the hydro-carbons in the

volatile matter of the peat, we can manufacture a gas not

quite as strong as that of the Ziegler process but which is

hardly below 300 B. t. u. as, furthermore, all the tar is trans-

formed into permanent gas. The tar, being nothing- but

liquid hydro-carbons, transformed into gas, and the hydro-

carbons of the volatile matter, represent the best gas we
may wish for power purposes. The output of energy of such

a gas-producer is equal to that of a Ziegler coke oven, for

we are able to draw from one chamber, besides the gas

obtained, 25-30 per cent, of peat-coke, figured on air-dried

peat of 25 per cent, water. The resulting coke is not quite

as hard as that of the Ziegler process, but it is hard enough
to stand transportation and handling.

The principle of my gas-producer consists in the com-

bination of a regular gas-producer with a coking chamber;
the latter admits also of the possibility to be run as a gas-

producer, in which the process is going on in the same way
as in a regular gas-producer run on coke ; on the other side

it allows easily draw'ing off the coke if the production of

coke is intended.

The producer consists of a regular chamber divided by

an upright partition which terminates at some distance be-

low the top. This partition may be diminished at the middle

portion and is provided in its upper portion with transverse

channels. If a fire is started over the step-grate in the

proper chamber, this side is run as a peat gas-producer; all

the gases, tarry substances and steam (the latter resulting

from the water of the peat on top), pass over the partitions

and the channels in the same into the other chamber oppo-
site the partition, where the peat is carbonized by the heat

of the gases as well as by the heat radiating from the pro-

ducer chamber to the other. The gases, tarry matters and
the steam pass through the high column of glowing fuel, so

that the tarry matters are decomposed and transformed into

permanent gas, while the steam acts on the glowing carbon

and is decomposed to carbon monoxide and hydrogen. If

at the bottom of the second chamber a fire grate is applied,

one can run this chamber, too, as a gas-producer, with an

outlet for the gas on the side. If the second chamber is to

produce only coke, one takes out the coke at the bottom and

draws off the gases at the side. Great advantages will be

obtained by erecting a series of gas-producers in one con-

tinuous line, as the effects of two producer chambers—"A"
on one coking chamber, "B" will be more efficient by radia-

t'on of the heat ; the outlet for the gas in such a case would

have to be taken to the front side.

This gas-producer yields a richer gas than any other

gas-producer, produces a satisfactory quality of coke in good

quantity, and its cost of erection would be even somewhat

smaller than that of the average gas-producer, owing to the

simple construction.

It has to be stated here, that this gas-producer does not

save the nitrogen and its construction was also not intended

for that purpose. What it was constructed for and where its

main force lies, is in its great adaptability for both peat and

lignite, or even bituminous coal, that it may easily be run

in small units of 100-200 horsepower, which may be con-

veniently united to large systems as the conditions may
require.

OKDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadiaa EoeiQeer
for a small fee.

7640—July 27—Authorizing the C.P.R. to use and operate

the following bridges: 1, Broken Head River, Molson Cut-

off, Kenora Section ; 2, Drainage Ditch, Molson Cut-off,

Kenora Section; 3, Cook's Creek, mileage 15.86, north-east

quarter, Sections 30-1 1-6, east Principal Meridian, Cook's

Creek, East Branch, mileage 16.52, south-west quarter,

Sections 32-1 1-6, East Principal Meridian.

7641—July 26—.Authorizing the City of Guelph to lay a

sewer pipe under tracks of the G.T.R. and C.P.R., at Mar-

con Street, Guelph, Ont.

7642—July 26—.'\uthorizing the City of Guelph, Ont., to

lay a sewer under tracks of G.T.R. , on Norwich Street,

Guelph.

7643—July 22—.Authorizing the Citizens Telephone Com-

pany to erect wires across tracks of C.P.R. south of Cowans-

ville Station, Quebec.

7644—July 26—Authorizing the Bell Telephone Company

to carry wires across tracks of Toronto Hamilton & Buffalo

Railway at public crossing 2j^ miles west of Stony Creek

Station, Ont.

BRACEBRIDGE—The by-law to raise $45,000 for the

construction o( a hydro-electric plant of i.ooo horse-pow-er

capacity at Wilson's Falls on the Muskoka River, carried by
a large majority on Monday last. Construction will proceed
immediately so that power may be delivered before Decem-
ber I St. Tenders will be called for very shortly by C. H. & P.

H. Mitchell, Engineers, Toronto.

CHAPLEAU.-—The Chapleau Electric Light and Power
Company are constructing a new hydro-electric plant on the

Kebsquashing River, about half a mile from their present
plant. The market consists of lighting and motors. Con-
tracts have been made with William Kennedy, Owen Sound,
and the Allis, Chalmers, Bullock Company, for turbine and
generators. Messrs. C. H. & P. H. Mitchell, Consulting
Engineers, of Toronto, are engineers for the company.
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engineer's
Library

BUILDING UP A LIBRARY.

It is all very well to wish to be a student but how
can you be a student without a library of your own? A
library is an investment not an expense and one of the

best investments a young engineer can make. But
just as there are various kinds of safe investmets in the

monetary world so there are in the world of books.

How then shall a man make his selection? He can-
not be expected to buy all the books published on the

subject in which he is interested, but he may be able to

read reviews of all the new books issued.

It is to help the engineer who is a student that we
publish regularly reviews of the latest books—that he
may judge of their worth to him.

But a library of text books alone could not be con-
sidered a modern nor complete library. The best
literature on engineering subjects is usually found in

the proceedings of engineering societies and in current

issues of the technical press.

You may build up a useful library without books
but not without copies of journals that give accounts of

the most recent practise in solving the problems that

face the profession.

BOOK REVIEWS.

Books reviewed in these columns may be secured from the Book Depart-
ment, Canadian Engineer, 62 Church Street, Toronto.

Report on the Iron Ore Deposits of Nova Scotia, by

J. E. Woodman, Department of Mines, Ottawa (Gov. Pub.).

Pages, 222. Sixty-three illustrations. Size, 6 x g.

The mines branch of the Department of Mines, Ottawa,

which was organized for the purpose of devoting special

attention to the economic features of Canada's mineral re-

sources has just issued a comprehensive report on the Iron

Deposits of Nova Scotia, prepared by Dr. J. E. Woodman',
until recently Professor of Geology at Dalhousie University,

Halifax. This report covers very thoroughly the more im-

portant iron deposits of the province. Special attention is

given to

:

1. Localities of iron ore deposits so far discovered, and

names and addresses of owners.

2. History of development of mines and companies (if

any).

3. Geological description.

4. .^nalyses of ores.

5. In cases of mines which have been worked, output

and statistics.

6. Transportation facilities.

7. Limestone in neighborhood of deposits.

8. State in general terms character of forest in neighbor-

hood, i.e., whether the supply is sufficient for mining pur-

poses and for the production of charcoal in the event of the

introduction of electric smelting.

0. Maps of mines (and drill holes, if any).

The Report itself is divided into two main parts:

Part I. deals with the geographic relations of the de-

posits, their mineralogy and geology, and questions relating

to mining policy, bounties and mining laws.

Part II. is entitled " Details of Iron Districts," and

covers more particularly the ores of the Clementsport basin,

tl-e N'ctaux-Torbrook field, thr deposits of Hants and Col-

chester Counties, the ores of the Westrrn Cobequid Moun-
t.iins r»nd of .Vrisaicr. and the ores of Cape Breton, and is

replete with analyses of ores, records of bore holes and

geological sections, and other statistical data.

A second volume covering iron ore deposits not re-

ferred to in Vol. I., and devoting special attention to lime-

stones of value for metallurgical purposes will shortly be

issued.

Copies may be obtained on application to Dr. Haanel,

Director of Mines, Ottawa.

Earning Power of Railroads. Edited by Floyd. W.

Mundy. Published by James H. Oliphant & Company, 20

Broad Street, New York. Size, 5x7. Pages., 430.

This book gives statistics for practically all the railroads

in the United States, Canada and Mexico. The first ten

chapters explain in a general way the fundamental principles

to be applied by the investor in satisfying himself as to the

value of the stocks and bonds of any railroad. These are

followed by tables giving earning power, mileage, capital-

ization, etc., and permit of easy comparisons between roads.

It is a work of value not only to investors, brokers and

shareholders, but engineers and railway superintendents will

find it a convenient book for reference.

" Red Book " (American Street Railway Investments),

published by the McGraw Publishing Company, 239 West

3gth Street, New York.- Size, 10 x 13. Pages, 500. Price,

American Street Railway Investments, the Electric Rail-

way Journal's annual " Red Book," is a reference manual of

electric railway statistics and finance. It is a publication

devoted exclusively to street and interurban railway proper-

ties, and is more complete and reliable than manual's usuaUy

are. There are over 450 pages devoted to reports of more

than 1,500 operating and controlled companies in the United

States and Canada. The complete reports furnish infor-

mation on the following subjects :—Charter, Franchises,

etc. ; Leased Roads ; Capital Stock and Dividends ; Funded

Debt, including dates of issue and maturity, interest paid,

trustees of mortgage, etc. ; Operating Receipts and Ex-

penses, Fixed Charges, Taxes, Surplus, etc. (four or five

years comparisons); Balance Sheet; Plant and Equipment:

Officers and Directors (names and addresses) ; Names of

cities and towns connected by each road ; Maps of important

Systems. The date of information is stated definitely at

the end of each report.

The i()oo edition is more complete than usual.

Tacheometrical Surveying, by C. Xydis, C.E., of the

E.P.C. of Paris. Published by E. & F. N. Spon, Ltd., 57

Haymarket, London, Eng., and Spon & Chamberlin, 123

Liberty Street, New York. Pages, 100. Size, 6x9. Price,

$1.75-

This handbook presents the results of the author's

twelve years' personal experience of Tacheometrical (Stadia)

Surveying. This system of surveying is now generally em-

ployed for preliminary plans and such plans usually show

a high degree of correctness. The author describes how

with a good transit having stadia attachments readings for

distance, location and elevation may be taken. The hand-

book is supplied with tables for the reduction of these read-

ings. Sample field notes are given and diagrams explaining

the methods. .Altogether it gives in concise and convenient

form the information desired by those anxious to reduce

field work tn a minimum.

The Reinforced Concrete Pocket Pook, containing useful

tables, rules and illustrations for the convenient design,

rational construction and ready computation of cost of rein-

forced concrete girders, slabs, footings, columns, etc. By

L. J. Mensch, M. Am. Soc. C.E. Price, $10. The Can-

adion Engineer Press, 62 Church Street, Toronto, Ont.

During the last six years close to 100 text and hand-

books were published on the subject of reinforced concrete,

and amongst all these the reinforced concrete pocketbook is

certainly the most original book. It represents the experi-

ence of a well-trained engineer and of a successful con-

tractor, and information which is ordinarily kept a trade

secret is unreservedly given to the public. The book is

entirely free from the mathematical deductions which so

often annov and confuse the student and practitioner and
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which often are nothing- else than an attempt to explain

some particular text by a pet 'heory.

The information given in this book is based on actual

tests only, and represents the best avcra^fe of tests to be

found anywhere, and the author succeeded to explain his

tables by a few, easily grasped, rules. The style of the

book resembles those of the standard steel pocket books as

Carnegie, etc., the tables are neatly printe<l and simply iire-

sentcd.

The first two tables give the areas and woiK'hts of one

and of all combinations of four, six, and eij^ht bars, both for

rounds and squares.

The next six tables give the properties of Tee beams
for stem dimensions of s'/i x 6|i inches to 17 x 54 inches,

and for safe bending moments of 4,000 to 2,000,000 feet lbs.

The tables give the allowable shear, the weight of the round

or square reinforcements including stirrups and overlaps

foot of slabs, for various spacings of these rods is given in

and the contents of the concrete sections per lineal ft.

The sectional areas of round and square bars per lineal

foot of slabs, for various spasings of these rods is given in

the next four tables. Also the weight of these bars for the

various spacings in simple and square slabs per square foot.

The next 11 tables give the safe bending moments and

the sectional areas of *he reinforcement of slabs, for thick-

nesses of 2 to Coo inches and percentages of reinforcement

from '4 to I + per cent. Also the bending moments in

simple and square slabs for spans up to 25 feet and floor

loads up to 1,000 pounds.

The sections and the reinforcements per lineal foot of

wall footings is given in the next two tables for pressures

on the ground up to 10,000 pounds per square ft. and for

projections up to 7 ft.

The design of column footings for pressures up to

10,000 pounds per square foot and from 4 to 20 feet square

is clearly given in the next four tables, also the quantities

of concrete and steel in each footing for ready estimating.

The next eight tables gives the properties of all practical

sizes of columns, reinforced by 4, 6, and S round and square

bars and for hooped columns. The column loads are given

in 1,000 pounds; the weight of the reinforcement, the cubi-

cal contents of the concrete and the required form lumber

per lineal foot are given for each case, so that estimates of

cost can be readily made. Even the gas pipe sleeves, to

connect the superimposed columns, and their weights are

not forgotten. The sizes of all girders, beams and columns
are based on the commercial size of lumber, which are gener-

ally considerably below the nominal size, and makes the

sizes of these girders and columns appear at the first sight

odd, but the adoption of which will greatly diminish the cost

of the form work.

The next 1 1 tables give the complete design of the

mostly used floor construction for columns spacings from

12 X 12 feet to 20 X 50 feet and for floor loads up to 500 lbs.

per square foot. The most economical layout of girders and

beams is indicated for every case, the sizes and reinforce-

ment of girders, beams and floor slabs are clearly specified,

and for the purpose of estimating the average quantities of

concrete, steel and the required form lumber is given per

square foot, which enables the reader at a glance to com-

pare the cost of various spans and various floor loads.

The next two tables give the design and quantities for

girderless floor constructions for column spacings of 12 x 12

feet to 25 X 25 feet and floor loads up to 500 lbs. per square

foot. A rational method of designing such floor is given.

The next 33 pages contain an explanation of the fore-

going tables, including many examples how to use them,

also a table for the design of stirrups in girders. In the

explanation of footing design are presented new designs of

cantilever footings for both columns and walls, which are

cheaper and simpler than those ordinarily adopted.

A detailed design and computation of cost of a five-

storey reinforced concrete building, with different floor loads

on each floor is next preseiited. Methods and arrangement

of ta"bles to reduce the labor of such computations to the

minimum are shown, and although these tables contain

every detail both in design and for the computation of cost,

they do not occupy more than four pages of the book.
This chapter closes the portion of the book devoted to

building work. The second portion is devoted to engineer-
ing structures, and the various tables not only give the com-
plete design of the structures, but also the unit quantities or
total quantities, as the case may be, of concrete, steel and
form lumber, so that the cost of each structure can be found
at a glance.

The design of retaining walls of the cantilever and of

the counterfort type up to 50 feet high is given in two
tables, and is followed by explanations and figures.

Tanks are treated next, and a simple rule is evolved
for finding the most economical sizes of tanks, while the

tables on round tanks give the reinforcement and thickness
of shells up to 2,000,000 gallons capacity, the design of the

bottom and of the spherical cover, for spans up to 50 feet

and for loads up to 2,400 pounds per square foot. The
design of rectangular tanks is next presented and compared
with the cost of round tanks. Two pages are devoted to the

design and the quantities of elevated water tanks for cap-

acities up to 1,5000,000 gallons and for various elevations

above the ground.

Tables of round and square bins for grain elevators,

coal bins, etc., are given in the next two pages, with com-
plete data for the design of suspended bottoms.

Solid gravity and arched dams arc next discussed and

the design of arched dams, as proposed by the author, will

be of special interest to hydraulic engineers. Novel types

of reinforced concrete dams are fully designed in two tables

for heights up to 250 feet.

The next nine pages give tables of water pipes up to

132 inches in diameter and for pressures up to 45 pounds per

square inch, and a rational design of circular sewers up to

15 feet in diameter.

A complete design of piles from 20 to 100 feet in length

is given on the next two pages, together with rules for

driving and for the carrying capacity of such piles.

The chapter on arched bridges gives more positive in-

formation ui regard to the design of such bridges than can

be found anywhere. Based on the principle of catenary lines

the author gives formulae for the most favorable line of an

arch both for bridges with earth fill and for open spandril

construction. He also gives formulae for the statistically

indeterminate values of the thrust, reaction and moment at

the left abutment for the case of concentrated load being

applied at any point of a parabolic arch. From these for-

mulae he finds and gives diagrams of the influence lines for

the bending moments at any point of the arch. From these

diagrams he deduces the most unfavorable loadings both for

a moving uniform load and for concentrated loads.

The properties of arch rings of the solid type, of the

rib and slab type and of ribs alone are g-iven and referred

to in the following tables which contain the complete de-

sign of arches from 30 to 500 feet span and for rises from

i/io toyi of the span. A simple formula is given to find the

temperature stresses in such arches, also a formula for find-

ing the stresses, due to the shortening of the arch. In

separate tables are given the stresses from the thrust, bend-

ing moment and from a change of temperature of 50 deg. F.

for all the arches in the previous tables.

The use of these tables is explained by several examples,

and data for the design of the abutment and for the quan-

tities of form lumber are also included. The arches are all

designed for a uniform load of 100 pounds per square feet,

and for a 12-ton and a 24-ton wagon, according to Cooper's

specifications.

Reinforced girder bridges are tabulated for spans from

15 to 60 feet and are figured for a 20-ton steam roller and a

12-ton and a 24-ton wagon.

A short discussion of framed structures, such as culverts

and bridges which are monilithically connected w'th their

abutments, and of arched ribs for shed follows in the next

six pages, with a fully explained example of an elegant de-

sign for a shed of 85 feet span. • -
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The next 1 1 pages give complete data for the design of

about So chimneys varying in diameter from 5 to 20 feet and

in height from 80 to 350 feet. Th« thickness of the var'ous

shells, their reinforcement, the size, depth and reinforcement

of the footings and the total quantities of concrete and steel

can be readily taken from these tables.

A table for the design of trolley and transmission poles,

together with a simple formula for the deflection of such

poles closes the chapter on engineering structures.

Some important notes on the cost of reinforced concrete

work and some general specifications for the execution of

such work form the last chapter.

PUBLICATIONS RECEIVED.

Annual Report of City Engineer for 1908, City of

Fredericton, N.B 50 pp., 6x9. A. K. Grimmer, B.A.I.,

City F.nginccr.

The Canada Year Book, 1908 Second series; 546 pp.,

6x9, pub. doc. Archibald Blue, Chief Officer, Census and

Statistics Office, Ottawa, Ont.

Report of the City Engineer and Surveyor, 190S-9,

Birmingham, England. 56 pp., 6 x 9. llenry E. Stilgol,

M. Inst. C.E., City Engineer.

Tacheometrical Surveying By C. Xydes. Published

by Spon & Chamberlain, 123 Liberty Street, New York.

Pp. 100: size, 6x0. Price, •?i.75.

Railroad Promotion and Capitalization.—By Cleveland

& Powell. Published by Longmans, Green & Co., 3 Fifth

Avenue, N.V. Size, 5x8; pp. 360.

Electric Railway Power Stations.^By Colvin F.

Swingle, M.E. Published by Fred J. Drake & Co., Chi-

cago. Cloth; pp. 800. Price, $2.

Practical Armature and Magnet Winding.—By Henry

C. llorstmann and \'ictor H. Tousley. Published by Fred-

erick J. Drake & Co., Chicago. Pocket size pp.250. Price

$1.50.

City Refuse and Its Disposal By H. DeB. Parsons,

lecturer on Steam Engineering, consulting engineer, 22

William Street, New York; 18 pages.

Forty-second Annual Report of the Commissioners of

Waterworks of the City of Erie, Pa., for the year ended

December 31st, 1908. George C. Gensheimer, Secretary-

treasurer.

Tests of Macadam Rock.—By E. H. Bcckstrand, Pro-

fessor of Mechanical Engineering and Applied Mechanics.

15 pp., 6x9. Bulletin No. 2; State School of Mines, Salt

Lake City, Utah.

Tenth Annual Report of the Board of Commissioners

of the Water and Light Department of the City of Duluth,

Minn., for 1908. 43 pp., 6 x 9. L. N. Case, Manager and

Secretary Commission.
Designing and Detailing of Simple Steel Structures

—

By Clyde !•'. Morns, C.E., Professor of Structural En-

gineering, Ohio State University. 200 pp., 6x9. Published

by Ohio State University Columbus, Ohio.

Relative Merits of Railroad Stocks and Bonds and

Railroad Bonds as an Investment.—By Floyd W. Mundy.

45 1>P . '^i X 0- Compliments of Jas. H. Oliphant & Co.,

members of New York Stock Exchange, New York City.

Cas Engine Theory and Design.—By A. C. Mehrtcns,

M.E., Instructor in Mechanical Engineering, Michigan

Agricultural College. 250 pp., 6x9. John Wiley & Sons,

New York; Renouf Publishing Co., 61 Union Avenue,

Montrcil.

The "Red Book" for 1909 Published by McGraw Pub-

lishing Co., New York. Size, 10x13; pp. 500. Price, $5.

Waterprooflng.—By Myron H. Lewis, C.E., Published

by the Engineering News, 220 Broadway, N.Y. Size, 6x9;
pp. 50.

Azimuth.—By George L. Hosmer, Assistant Professor

of Ciyil_ Engineerinjg, Massachusetts Institute of Tech-

noloiry. Morocco leather bindifig, gilt cdiges, 75 pp., ?i.

John Wiley & Sons, New York.'' Rcnouf Publishing Co.,

61 Union Avenue, Montreal.

Five Thousand Facts About Canada Compiled by
Frank Veigh, Toronto. Published by the Canadian Facts

Publishing- Co., 667 Spadina Avenue, Toronto. 1909 edition;

75 pp., 5x7; 25 cents. In concise form, five thousand in-

teresting facts about Canada are given in the second edition

of Mr. Yeigh's publication, which has been carefully

revised and brought up to date. Most of the statistics relate

to the year ended March 30th, 1908, the latest date for

which figures arc obtainable. Arranged alphabetically under
subjects, the data are easily accessible, and everything- every-

body wants to know about Canada is presented in a terse

and attractive manner by one who knows.

CATALOGUES.

Shafting.—The Hill Clutch Company, of Cleveland,
Ohio, are distributing to enquirers a booklet on line shaft

bearings and Hill collar oiling bearings.

Chain Adjuster.—The universal patent chain adjuster

and its uses are illustrated in a leaflet published by the

manufacturers : Weldless Chain, Ltd., Gartsherrie, Coat-

bridge, Scotland. This adjuster may be used for shortening,

pining, or adjusting the length of chains. A price list 'S

given.

Buckets and Dipping Machinery Four types of Orange
Peel and six types of Clam Shell buckets are illustrated and
described in an interesting style by The Hayward Company,
SO Church Street, New York, manufacturers of excavating

machinery of all kinds, in a booklet just to hand. Photo-

graphs, prices and full information will be forwarded on

application to anyone interested, together with a copy of a

booklet which shows the application of buckets to machines

of many types.

Furnaces for any fuel, either gaseous, liquid or solid,

are manufactured by the Rockwell Furnace Company, 26

Cortland Street, New York City, and described by them in

an elaborate booklet just to hand. The volume is replete

with beautiful illustrations.

Pneumatic Appliances.—Pneumatic tools and appliances

of all kinds, for all purposes, are profusely illustrated and de-

scribed in a booklet just issued by the Howard Pneumatic

Engineering Company, Ltd., of London, England. Inter-

esting sections are devoted to grinders, drills, hoists, pumps,

etc., manufactured by this well-known firm. They are con-

tractor to the Admiralty, and are represented in Canada by

John L. Richardson & Company, 65 Front Street East, To-

ronto, who will be pleased to forward a complimentary copy

of their interesting publiration upon application.

Log Duplex Slide Rules.—Keuffel & Esser & Company,
New York, are distributing an eight-page booklet describing

the rule and its method of use.

Motors.—The W'estinghouse Electric & Manufacturing

Company, Pittsburg, Pa., has issued a handsomely printed

little booklet describing the applications of its line of small

motors to office, store and shop services. The numerous

illustrations scattered through the pages suggest many time

and labor saving uses for these efficient little power devices.

Articulated Compound Locomotives.—The .•\merican

Locomotive Company has rirejitly issued pamphlet No.

10,034, which consists of a very complete and instructive

paper on the Articulated Compound type of Locomot've, read

by Mr. C. J. Mellin, consulting engineer of the company,

before the American Society of Mechanical Engineers. The
paper very fully describes the characteristic features of this

type of engine and the text is well illustrated by line cut

drawings of its special details, as constructed by the above

mentioned company. Line cut illustrations of the side ele-

vations of a number of different designs of Articulated Com-

pound Engines are also included in the pamphlet, among

which are two preliminary designs for passenger service.

The 'ast ten pages of the pamphlet contain extracts from the

discussion of the paper and half tone illustrations of a num-

ber of engines of this type built in the United States, the

principal specifications of each design being given in tabular

form beneath fhe illustration.
'
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A Generous Response
Already a large number of our old subscribers

and some new ones have taken advantage of the

offer made to receive new and renewal subscriptions

up to August 1st at the old rate of $2.00.^

Our Circulation Department report that during

the past two or three weeks particularly, the number

of renewals for from two to five years has been

growing steadily.

Thinking that probably some may have over-

looked it we have decided to hold the offer open for

another two weeks.

If you want to be sure of the paper for the next

few years at the $2.00 rate, please send us by the

1 5th of August the attached form with your check

for any number of years at the old rate.

Extension Subscription Form
Please find enclosed $ for which extend my

subscription for years at the present rate of

$2.00 a year.

This Application should reach us by August 15th, 1909.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS—413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box IIS, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-41 Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa ; S. J. Chap-

leau. Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.

;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New
York.

AMERICAN SOCIETY OF MECHANICAL ENGI-
NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-
ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-
ATION.—President, J. F. Demers, M.D., Levis, Que. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Monimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Pow;!!, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CAN.ADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southvvorth, Toronto ; Secretary, R. H. Campbell,

Ottawa.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,
England. Canadian Members of Council :—Profs. F. D.

.-Vdams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward' Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, J. H. Winfield; Secretary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
ADA.—President, A. F. Dunlop, R.C..A.., Montreal, Que.,

Secretary, .\lcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President,
Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.—1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President; J. H.

Warder, Secretary.

COMING MEETINGS.

Nova Scotia Society of Engineers: September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.-

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

League of American Municipalities.—.\ugust 25, 26, 27,

.Annual Convention at .Montreal ; I. T. Jones, Des Moines,

Iowa.

League of American Municipalities—August 25-27.

Thirteenth annual convention at Montreal, Que. John Mac-

Vicar, Secretary, Des Moines, Iowa.

American Society of Municipal Improvements.—Novem-

ber 9-1 1. Annual convention at Little Rock, Ark., U.S.A.

A. Prcscott Folwell, SecreUry, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada.—October 5-7, at

Toronto, general annual assembly. Secretary, Alcide Chauss^

R.S.A. ; P.O. Box 259, Montreal, Que.
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CONSTRUCTION NEWS SECTION
Readers will confer .1 great favor by sendinjj in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awariled, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebec.

BUCKIXGH.-\M.—Tenders will be received by the under-

signed secretary-treasurer up to Monday the 23rd day of

August, 1900, for the laying of a sewer pipe on Church

Street, of the town of Buckingham. Plans and specifications

may be seen at the office of R. \V. Farley, C.E., at 362

Ridcau Street, Ottawa, or at the office of the said corporation

of the town of Buckingham. F. M. Gorman, secretary-

treasurer.

MONTREAL.—Tenders will be received up to Wednes-

day the iSth .A.ugust for the supplying and install'ng of a

complete heating plant in the Corporation shops on Grand
Trunk Street

;
prices are asked for a " Complete Steam

Heating System," and also for a " Complete Hot Air Heat-

ing System." .AH information required may be obtained

from the superintendent at the Corporation Yard, No. 700

Grand Trunk Street. L. O. David, city clerk.

ST. CHARLES.—Tender for sewer will be received at

the office of the undersigned, or at the office of C. C. Chat-

away, 212 Mclntyre Block, up to 6 o'clock p.m. on Saturday,

the 2 1 St day of .August, igog, for the construction of a sewer

on Berlin Street, in D.G.S. 26 St. James, from the Portage

Road to the .Assiniboine River. Frank Ness, secretary-

treasurer.

SHERBROOKE.—Tenders for fittings, Drill Hall, will

be received until Wednesday, .August 25th. Plans and

specifications to be seen on application to Mr. J. W. Gre-

goire, supervising architect, Sherbrooke, and Napoleon Tes-

sier, secretary, Department of Public Works, Ottawa.

QUEBEC.—Tender for Steam Roller, and addressed to

the undersigned, will be received up to Wednesday the iSth

inst., at 4 p.m., for a Steam Roller. W. D. Baillairge, city

engineer.

Ontario.

COBALT.—The time for receiving tenders for the Co-

balt waterworks and sewers has been extended to August

i8th, igog. (.Advertised in the Canadian Engineer.)

COB.ALT.—Tenders for Passenger Station at Cobalt,

Ont., will be received up till 12 o'clock noon, August 18.

Plans and specifications may be seen and forms of tender

obtained from John M. Lyle, architect, 14 Leader Lane,

Toronto, and office of J. B. Clements, chief engineer. North

I Bay, Ont. .A. J. McGee, sec.-treas.

KINCARDINE.—Tenders for Post Office and Customs
Fitt'ngs will be received until .August 26. Plans and speci-

fications to be seen on application to Mr. Angus Kerr, Kin-

cardine. Napoleon Tessier, secretary, Department of Public
f Works, Ottawa.

OTT.AW.A.—Tender for a new steel steamer for the

Quarantine Service will be received up to noon of the 13th

[.
day of September, igog, for the construction of a steel

steamer fcr the (salt water) Quarantine Ser\'ice at Halifax,

X.S., of the following leading dimensions, namely: Length,

extreme Sg feet 3 inches; breadth of beam, moulded, 19 feet;

depth, 10 feet; to be delivered at Halifax, in the Province of

Xova Scotia. .A. L. Jarvis, Department of Marine.

ST. THOMAS.—Messrs. Bell & McCubbin, civil engi-

neers, will let a contract by auction on Saturday, August 14,

for making a new road in the township of Yarmouth.

TORONTO.—Tenders will shortly be received by the

City of Toronto for pole line supplies, conductors, poles,

etc. (Advertised in the Canadian Engineer.)

TORONTO.—Tenders will be received until August 17th,

igog, for asphalt pavements, bitulithic pavements, concrete
pavements, concrete curbs, concrete walks and sewers.

Joseph Oliver, Mayor.

TORONTO.—Tenders will be received until August 17

by the Cit5i, of Toronto for asphalt pavements, bitulithic

pavement, concrete pavements, concrete curbs, concrete

walks and sewers. Joseph Oliver, Mayor.

TORONTO.—Tenders will be received by the under-

signed up till noon Saturday, the 14th instant, for about

6,500 cubic yards of excavation for the University of To-
ronto. Plans and specifications may be seen and any other

information obtained at the office of the architects. Darling

& Pearson, 2 Leader Lane, Toronto.

TORONTO.—A quantity of pine and spruce timber

situated in the Mississaga Forest Reserve, in the district of

.Algoma, having been partially damaged by fire, tenders are

hereby invited for the right to cut said timber. Tenders will

be received up to Wednesday the 15th day of September next.

F. Cochrane, Minister, Department of Lands, Forests and

Mines.

TORONTO.—Tender for Passenger Station at Cobalt,

Ont., will be received up till 12 o'clock noon, .August iSth.

Plans and specifications may be seen and forms of tender

obtained from John M. Lyle, architect. No. 14 Leader Lane,

Toronto, Ont., and office of Chief Engineer, North Bay,

Ont. .A. J. McGee, secretary-treasurer, No. 25 Toronto St.

Saskatchewan.

ESTE\ AN.—Tenders will be received until .August 26th

for heating apparatus. G. F. Faulkner, Estevan. Napoleon

Tessier, secretary. Department of Public Works, Ottawa.

REGINA.—Tenders will be received until IMonday,

.August 16 for (a) trenching 22,800 feet for iS inch C.I. pipe;

(b) hauling 1,710 tons of 18-inch C.I. pipe; laj-ing same and

back-filling trench. J. Kelso Hunter, city clerk ; Angus
Smith, city engineer.

S.ASK.ATOON.—Tenders will be received until .August

24th, igog, for an 8-inch steam separator and a 500 horse-

power open-feed boiler heater. J. H. Trusdale, city clerk.

(.Advertised in the Canadian Engineer.)

British Columbia.

FERNIE.—Tenders for Customs Fittings will be re-

ceived until Monday, .August 23. Plans and specifications

to be seen on application to Mr. R. Kerr, clerk of works,

Fernie. Napoleon Tessier, secretary. Department of Public

Works, Ottawa.

VICTORIA.—Tenders addressed to the undersigned

from whom copies of the specifications may be obtained,

will be received up till 4 p.m. on Monday the i6th day of

August', igog, for the supplying of cast iron^water pipe, pig

lead, gate valves. W. W. Northcott, purchasing agent.

CONTRACTS AWARDED.

Ontario.

H.AMILTON—Contracts for building the following

sewers were let : Little Peel Street, to J. .Armstrong, 43 cents

a foot ; Wilson Street from Emerald Street to East Avenue,

to .A. Mercer, 74 cents a foot ; Albert Road, to J. -Armstrong,

47 cents a foot.

TORONTO.—In connection with the Hydro-Electric

Commission's power line contracts were awarded to the low-

est tenderers. The construction of the Toronto station

will be done by Messrs. Witchall & Son, Toronto, for $36,500.
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The London station will be built by Messrs. Hyett Bros.,

London, for $23,500. The contracts for those at Woodstock,

Paris, Berlin, Stratford, St. Mary's, Preston, St. Thomas, and

Guelph will be let next week
TOROXTO.—The contract for the erection of the sta-

tions of St. Mary's, Stratford, Berlin, and Guelph, were

awarded to Messrs. Edge & Gutteridge, of Seaforth, at

$ 1 8,700 each, while those at Preston, Paris, Woodstock, and

St. Thomas, went to Mr. John Ilayman of London, at $ig,-

850 each. The contract for the supplying of 12,000 galvanized

clamps to carrj- the cable was given to Messrs. Pratt &
Letchworth, of Brantford, the lowest tenderers. The total

price will be about $6,000.

Saskatchewan.

REGIXA.^The water works committee accepted the

tender of the Canadian Iron Corporation, Fort William, for

1,710 tons of iS-inch pipe at $40 per ton, 122 tons of 6-inch

pipe at the same price f.o.b. Regina, and 8 tons of specials

at $65 per ton. The contract for valves was given to the

Canada Foundry Co., Toronto, and the contract for lead

piping, curb braces, etc., to James Robinson, of Winnipeg.

Foreign.

COLUMBLA., N.J.—The contract for the construction of

a hydro-electric development across Paulin's Kill, Columbia,

New Jersey, for the Warren County Power Company ; Meikle-

ham & Dinsmore, Engineers, has been awarded to Frank

B. Gilbreth, 60 Broadway. New York City. This contract

includes the construction of a Ransom Hollow Dam, 30 feet

high, and 350 feet long, as designed by Ransom & Hoadley,

of Providence, R.L, a reinforced concrete power house and

a tailrace.

CHICAGO, 111.—The contract for building one thousand

feet of reinforced concrete docks for the Deering Works of

the International Harvester Company, of Chicago, has been

awarded to the Raymond Concrete Pile Company, of New
York and Chicago. W. D. Price, engineer. The docks are

located along the north branch of the Chicago River.

FINANCING PUBLIC WORKS.

Quebec.

THETFORD MIXES.—$200,000 debentures for the con-

struction of a waterworks and sewerage system are offered

for sale by this municipality. Mr. Victor Morissfet is sec-

retary-treasurer.

WESTMOl'XT.—Until September ist for $435,000

bond?, William Minto, city treasurer, will receive tenders.

Ontario,

BR.ACEBRIDGE.—The by-law to raise $65,000 for de-

veloping additional water-power at Wilson's Falls has been

carried.

BROCK\'ILLE.

—

A by-law calling for an expenditure of

$16,000 for the construction of concrete bridges was de-

feated by a majority of forty-five.

CLIXTOX.—Tenders closed yesterday with D. L. Mac-
pherson ,treasurer, for $51,000 waterworks debentures.

LOXDOX.—On July 21st London was granted approval

of plans calling for the extension of its water supply by a

number of artesian wells.

LIXDS.^Y.—Last Thursday the Provincial Board of

Health visited Lindsay to look over the new ozonization

plant.

OTT.'XWA.—Until September 2nd for $419,420, C. Hope-
well, Mayor, will receive tenders.

PRESTOX.—The ratepayers carried a by-law authoriz-

ing the purchase of Weinberg Park. The waterworks by-

law was carried also.

PETERBOROUGH.—The ratepayers carried by-laws

authorizing the erection of a new Milk Street Bridge and
street extensions.

VICTORIA HARBOR.—The work on the ist Section of

the 12,000,000 bushel elevator being built for the C. P. R.,

by the J. S. Metcalf Co., is now in full swing. A force of

over 350 men is busy excavating, blasting rock, building

forms and filling concrete. The greater part of the footings

are down and the foundation piers are we'' in hand. The J.

S. Metcalf Co. expect to start on the tanks in about six

weeks time.

Saskatchewan.

.ALA.MED.-X.—Until .August iCth for $15,000 debentures,

J. P. Gordon, secretary-treasurer, will receive tenders.

RAIXY RIVER.—Mr. Justice Britton has decided that

the motion to continue the injunction in the action of Edward
Reith against the Town of Rainy River must fail. The ac-

tion was for an injunction to restrain the town from dealing

with any money received from the issue and sale of water-

works debentures. The time for which the local Judge
ordered the injunction expired, and his lordship holds that

neither had the local Judge the consent of all parties nor

was it shown that all the jjarties had solicitors, residing in

the district.

Alberta,

NANTOX.—Until August isth for $5,000 sidewalk de-

bentures.

Manitoba.

BALCARRES.—Until August 17th $8,000 deben-

tures, C. McMahon, secretary-treasurer, will receive tenders.

The following municipalities recently sold debentures

:

St. Louis, Que., $600,000; Weyburn, Sask., $75,000; Vegre-

ville, Sask., $70,000; Windsor, Ont., $39,000; Strathcona,

Aha., $162,308.58 local improvements.

British Columbia.

LADYSMITH. — The sewerage debentures have been

sold, and Mr. Hugh MacDonald, who received the contract

for the work of construction, commenced operations last

week under the supervision of Mr. Myles Morley, City En-

gineer.

VAXCOUVER.—The Waterworks Committee has de-

cided that $350,000 must be raised by debentures to com-

plete the work within next year and cover an overdraft of

$130,000.

RAILWAYS—STEAM AND ELECTRIC,

New Brunswick,

ST. JOHN.—It is stated that the contract for the con-

struction of the Tobique and Campbellton Railway, in New
Brunswick, will be let early this fall, and that work will

commence on it before winter. The new railway, which is

practically an extension of the Tobique Valley road from

Plaster Rock to Riley Brook will be operated by the Can-

adian Pacific Railway Company, under terms similar to

those under which that company operates the Tobique Valley

road. The new road will run along the west bank of the

Tobique River through a thickly settled district.

Quebec.

MOXTREAL.—Sir Charles Rivers Wilson, president of

the G.T.P., goes to Stratford and Battlecreek to inspect the

shops and then to Chicago, Seattle, Victoria, Vancouver and

Prince Rupert, returning east over the G.T.P. from Edmon-
ton to Fort William, thence by boat to Sarnia. He expects

to be back in England by the end of September. Asked if

he thought that the critical period in the construction of the

G.T.P. was now over, he said that there never had been a

critical period, only such difficulties as great enterprises

might expect. Now they have ample money to construct the

most difficult portion in the Rocky Mountains. Sir Charles

denied that there had ever been any agitation in London for

a Canadian board for the Grand Trunk, saying that only

one or two obscure individuals had raised the question.

Manitoba.

WINNIPEG.—Tenders for the construction of the

G.T.P. grade from Copper River east to Aldermore, a dis-

tance of 130 miles, the second section east of Prince Rupert

were opened on .^ugust 9, but the contracts were not award-

ed. It is estimated that a million and a half yards of rock
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will have to be moved, which will cost about four and a half

million dollars. The completed section will cost about six

millions. Xo announcement of the successful tender was

made. .\nnounccmcnt is made by the tr.iffic officials of the

G.T.P. that owing to the exceedingly heavy rains in the far

west, which have delayed ballasting and otherwise affected

the track, the through passenger service to F.dmonton,

which was to have gone into effect next week, will not be

inaugurated until some time in September.

Alberta.

ED.MOXTOX.—The (".rand Trunk Pacific Railway steel

gang, working two eight-hour shifts, is now well on the way

from Edmonton to the Pembina River, sixty-eight miles west

of Edmonton. Until the rails reach the river tliey cmnot

go on with the big Pembina bridge, which is to be a thou-

sand feet long and two hundred feet high. Owing to the

dearth of tall timber on the Pembina, the material for the

false work used for constructing the Battle River bridge

and the Clover Bar bridge will be forwarded and used at the

Pembina, the superstructure for this high bridge is com-

lileted.

British Columbia.

XELSOX.—For the past few days there have been re-

ports of a race between the C.P.R. and Canadian Northern

surveyors for a route down the Eraser, where it appears that

the C.P.R. wants the south bank as well as the north. Engi-

neer Bassett is in the Coquihalla with a large force of men
and the belief is that it is the C.P.R. he is working for.

With the link from Midway to Nicola connected up and a

route down the Coquihalla to Hope the C.P.R. would practi

cally have all the Boundary-Coast passenger traffic.

LIGHT, HEAT. AND POWER.

Ontario.

LONDON.—.A. party of the Hydro-Electric Power Com-
mission's men, under Engineer Clark, of Toronto, are here

laying out the line between London and Stratford.

TORONTO.—In connection with the new Hydro-Electric

power line the construction of the stations at Dundas and

Niagara is already proceeding, and it is anticipated that they

will be completed by December. The towers and telephone

lines on the right-of-way of the transmission line are being

rapidly put up. Two construction gangs are now working

on the erection of towers and a third will be added next

week, when it is expected that it will be possible to erect

fifteen towers per day.

Alberta.

MEDICINE HAT.—The Brydges Engineering & Sup-

ply Company, of Winnipeg, are installing one of their

Daniels gas engines for R. Mitchell. The engine will work

with natural gas and will be used in a refrigerator plant.

SEWERAGE AND WATERWORKS.

Ontario.

H.AMILTON.—City Engineer Macallum has estimated

the cost of building the new west end sewer at $27,000.

LONDON.—The Council having finally passed the water

by-law to expend $123,700 for the artesian wells, pumping
plant and new mains, it is now proposed to combine the water

and power distribution plants on Horton Street, effecting a

saving estimated at $4,000 per annum.

Britisii Columbia.

CR.W'BROOK.—The policy of the Cranbrook Municipal
Council to acquire the ownership of public utilities has just

been endorsed by an overwhelming vote in favor of their

taking over the waterworks plant at a cost of $70,000.

TELEPHONY.

Quebec.

MO.XTRE.AL. — E>tiniates have been approved lor in-

creased facilities on the Bell Company's system as follows :
—

Exchange—.Aerial—Port Hope, Gananotiue. Rural Lines

—

Peterborough—Stewart, Toronto Township, Milliken, Wolfe

Island. Underground—Port Hope—conduit and cable,

Berlin—conduit, Ottawa—conduit, Toronto North—cable,

Smith's Falls—conduit and cable. Three Rivers—conduit and
cable, London—conduit. Long Distance Lines—Lindsay

—

Fenelon Falls, Rodney—Ridgetown, Lcnnoxville—Cookshirc,

Ste. Martinc—Huntingdon, Jcune Lorette—St. Catherine,

Que.

Manitoba.

WI.\.\'IPEG.—There are no fewer than 3,000 odd appli-

cations to the telephone commissioners for extensions of

rural telephones. Construction work is being rushed for-

ward all the time. The Turtle Mountain system has now
been turned over to the Government. The Melita Arthur

Telephone owners have applied to the Government to pur-

chase their system, which is composed of telephone ex-

changes in the towns of Melita and Lyleton, and rural lines

throughout the rural municipality of Arthur.

CURRENT NEWS.

Nova Scotia.

SYDNEY.—The United Coke Company of New York

have secured the contract for the erection of a number of coke

ovens for the Dominion Iron and Steel Company and the

work will be started immediately. The number of ovens to

be constructed is 120. The new oven is of a different type

and has a much greater capacity for coking than the old ones

Ontario.

ALEX.A.NDRIA.—The town council has decided not to

open the tenders which had been received for the construc-

tion of the five-foot granolithic walk—nearly 3,000 feet in

length. The plans and specifications were prepared by Mr.

E. Perrault, C.E., of Ottawa. The council decided to return

the tenders to the interested parties, amend the specifications,

and call for new tenders.

OTT.A.W.A.—The engineers intrusted with the drafting

of plans for the new Quebec Bridge are expected to meet in

Quebec on .August 6 to confer as to their final report to be

made to the Minister of Railways. It is hoped that the plans

for the new structure will be completed in time to allow of

calling for tenders early next winter.

PETERBORO'.—Popular voting took place July 20 on two

by-laws. One is to raise $32,500 to build a reinforced con-

crete bridge over the river at Smith Street, which carried

by a majority of i3g, and the other to raise $21,500 for

street extensions and filling the waterfront, secured a ma-

jority of 14S.

British Columbia.

VICTORLA.—.Applications are being invited for the

position of chief water commissioner, from civil and hydrau-

lic engineers, the salary offered being $250 per month. These

will be received up to and including Saturday, .August 14th,

by the Chief Commissioner of Lands.

Foreign.

MILW.AUKEE, WIS.—The Cutler-Hammer Mfg. Co., of

Milwaukee, makers of electric controlling devices, announces

the opening of a Philadelphia Office, Room 1207, Common-
wealth Building, and an engineer specially qualified to advise

regarding the control of electric motors will be in charge of

the new office.

PERSONAL.

MR. ROBERT W. GRACE, formerly Superintendent at

the Canada Foundry, Toronto, has left to assume his new
duties as General Suoerintendent of the Piatt Iron Wnrks
Company, of Dayton, Ohio.
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MR. J. F. B. VANDELEUR, accompanied by H. O. Sid-

delcy, of the Manchester Dynamo and Motor Co., of Trafford

Park, Manchester, England, sailed for Eng:land on the

steamship Empress of Britain to-day.

MR. W. G. SWAN, B.A.Sc, formerly of the Canadian
Northern Railway engineering- staff in British Columbia
has now charge of a party for the London and North-

Western Railway in Western Ontario.

MR. WILLIAM MARSHALL, who has been connected
with the Canadian Pacific Railway Company's telegraph

service for the past twenty-three years, has been appointed

superintendent of the Ontario division of C.P.R. Telegraph
line.

MR. A. K. GRIMMER, B.A.I., formerly City Engineer of

Fredericton, N.B., has been appointed Lecturer in Civil En-
gineering in the LIniversity of Manitoba, as assistant to Pro-

fessor E. Brydone-Jack, head of the Engineering Department,
of the University.

Mr. Grimmer is a native of St. Andrews, N.B., and gradu-
ated as civil engineer from the University of New Brunswick
in 1905. He won two prizes at the university, for the best
summer thesis on engineering subjects. For a short time
he acted as assistant professor at the New Brunswick Uni-
versity, and later received the appointment of City Engineer
at Fredericton, N.B. From this position he comes to take
the position of Lecturer in Civil Engineering at the Uni-
versity of Manitoba. Mr. Grimmer had a distinguished career
and has had considerable experience in railway work, and
will undoubtedly be a valuable acquisition to the engineering
staff of the Manitoba University.

MR. WILLIAM WHYTE, second vice-president of the
Canadian Pacific Railway, and e.xecutive head of their west-

ern lines, has almost reached the age at which his retirement
might be expected, but so valuable have been his services,

so highly is he esteemed by the company, and so popular and
universally respected is he, particularly in the West where
he is best known, that his term of office has been extended for

two years.

Mr. Whyte was born in Charleston, Fifeshire, Scotland,
September isth, 1S43. He was educated in the schools of his

native town, and in 1S61 entered the employment of the North
British Railway Company. In 1S63 he emigrated to Canada,
and in 1S65 he received the appointment of freight clerk on
the G.T. R. at Cobourg, Ontario. In the same year he was
transferred to the company's freight office in Toronto, oc-

cupying a similar position till the early part of 1867, when
he became freight foreman of the sheds. He afterwards oc-
cupied the position of yardmaster at Toronto, and in 1S70,

was appointed night station agent at the same city. A year
|

later, in 1871, he was at Stratford, occupying the double
position of freight and station agent. !

He held the appointment until 1874, when he was pro- I

moted to similar appointments at London, remaining there
j

until 1881, when he was recalled to Toronto to take charge
of the freight offices in that city. Before the end of the year,

he was again promoted, this time to be assistant superin-

tendent of the central division, extending from Kingston to
j

Stratford, and including the Gait and Waterloo branches. In 1

May, 1SS3, he left the service of the G.T.R., to accept the'
position of general superintendent of the Credit Valley Rail- 1

way, in succession to James Ross, C.E. In October of the

same year, the Credit Valley Railway and Toronto, Grey and
Bruce Railway became portions of the Ontario and Quebec
system, afterwards designated as the Ontario division of the

Canadian Pacific Railway. The management of the united
road, and also of the Ontario and Quebec Railway, when com-
pleted, fell under Mr. Whyte's direction, and he became an
official of the Canadian Pacific Railway, with the position of
general superintendent of all C.P.R. lines in Ontario west of
Smith's Falls. In May, 1885, the eastern division, extending
to Quebec in the east and Port Arthur in the west, was added
to his jurisdiction. In October, 1886, he was appointed to be
general superintendent of the western division, with head-
quarters at Winnipeg. In May, 1807, he was again promoted,
being appointed manager of all the Canadian Pacific lines be-

tween Lake Superior and the Pacific Coast. In igoi, he was
appointed assistant to the president and relieved from all

routine work in order to look after the extension of the system
in the West. In furtherance of this duty, he in 1901 made a
trip through Russia over the newly constructed Trans-Siberian
Railway, and in 1903 he was appointed second vice-president

of the C.P.R. Mr. Whyte is vice-president of the Winnipeg
Street Railway, vice-president of the Standard Trust Company,
a director of the Confederation Life Association, and a direc-

tor of the British Columbia Southern Railway.

LATE CONSTRUCTION NEWS.
Ontario.

N.AP.ANEE.—A new bridge with concrete abutments and
a steel superstructure is suggested by F. F. Miller, C.E.,

to replace the old covered bridge here. An 18 foot roadway
is proposed, with a 4 foot walk on each side. The plan will

likely be carried out this fall at a cost of several thousand

dollars.

SAULT STE. MARIE.—The Lake Superior Corporation

will commence the work of building their new blast furnaces

and merchant mill next week. When completed the work

will represent an expenditure of $50,000 and will require

from one to two years for completion. The H. E. Talbot

Company, of Dayton, Ohio, are the contractors.

WINNIPEG —The Brodesser Elevator and Manufactur-

ing Company, of Milwaukee, are making arrangements to

establish a branch in Western Canada. They will form a

Canadian Company and build a large warehouse in Winni-

peg, which they expect to have in operation some time this

fall. The Brodesser Company have installed a large num-
ber of elevators in Winnipeg, as well as at points throughout

the West, and now find their business in Canada increasing

to such an extent that it is necessary to establish an up-to-

date plant here.

(Continued from Page 171.)

of a-r explosions are the presence of an explosive mixture

and an air temperature sufficiently high to ignite the mixture.

These are sub-divided into many parts:— (i) Too high inlet

temperature; {2) inefficient inter-cooling system; (3) de-

fective cylinder jacketing; (4) failure of a too high initial

temperature of circulating water; (5) inferior lubricant; (6)

dust (particularly coal dust) entering cylinder with the air;

(7) leaky outlet valves; (8) failure to clean inter-coolers, re-

ceivers, pipes, etc., at reasonable intervals.

As five of the eight contributory causes also affect the me-

chanical efficiency of the plant, and the others affect the

maintenance costs, they should all be absent from well-

operated plants. The installation of efficient pre-coolers, the

increase in cooling surface of inter-coolers, the ample supply

of cold circulation water, and the use of a high-grade lubri-

cant, would remove practically all the causes of explosions,

and would, at the same time, tend to greatly increase the

capacity and efficiency of the plant. .\ir should go to low-

pressure cylinders many degrees below outdoor shade

temperature, and should not go to high-pressure cylinders at

above atmospheric temperature, otherwise there is grave

danger of excessive temperatures being reached at termina-
j

tion of compression.

In conclusion I would state that the intelligent considera-

tion of the various problems connected with air comprcssionJ

must tend to higher efficiencies, a decrease of the liability to
j

explosions, and the production of a more sanitary air for usej

in underground workings. It should also tend to reduce the|

worries of the resident engineer, who suffers because he has
j

not the necessary equipment.

MARKET CONDITIONS.

Toronto, August i3th, iqoq.

A cablccram of Monday la^t from Glasgow stated that orders for

large quantities of fire-clay brick n for the erection of additional iron

furnaces in America and Canada have been given out to Scottish makers.
This was interpreted to mean a boom in the "American" iron and steel
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trades. People in the Stales have been trying to see, and indeed to work,

a boom in those trades for inontlis, wliich, however, is slow to arrive. But
a boom in Canadian iron<snic!titit; circles is a different proposition.

Old Country metal markets of to-day show activity. On yesterday
there was c|uitc a flurry. Quotations of Straits tin in London, which were

^^133 los. spot on t)th, were j(i'35 17s. 6d. on 10th, and £134 7s. 6d. firra on
nth; copper, on same tlirce days, was quoted £S'^ i,is. od. ; £$S 15s.; and
jt'59, being exritcd on Wednesday, Middle >bro pig-iron has shown trifling

advances during the week.
Bricks arc active still, stone steady, and lumber firmly held, building

within the city being remarkably brisk. Cement continues in over supply,

every mill being apparently over-produced. Whether there is or is not

anything definite in the much-talked-of merger, it is certain that at least

two very large producers arc not "in it," and that there is no resultant

stiffness in the market.

. The following are wholesale prices for Toronto, where not otherwtte
explained, although for broken quantities higher prices are quoted :

—

Antimony.— Demand inactive, market unchanged at $i) per 100 lbs.

Axts.—Standard makes, double bitted, $8 to $10; single bitted, per

dozen, $7 to $g.

Bar Iron.— $1.95 to $3, base, per 100 lbs., from stock to wholesale dealer.

Market well supplied.

BtlUr Plai«s.— 3i->nch and heavier, fa.sa Boiler heads 3$c. per too

pounds advance on plate.

Bolltr Tubes.—Orders continue active. Lap-welded, steel, iM->nch,

IOC. ; I K -inch, gc. per foot ; 3-inch, $8.50 ; 3,i(-inch, $10 ; a^ -inch, $10.60

;

j-inch, $i3.io; 3>4-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.— Plain, 30c. per roll; tarred, 40c. per roll. Season over,
nothing doing.

Bricks.—Business is very active, price at some yards $9 to $9.50, kI

others, $g.«;o to $10, for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works per
1,000.

Broksn Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 70c. per ton of 3,000 lbs., i-jnch, a-inch, or larjer,
price all the same. Broken granite is selling at $3 per ton for good
Oshawa.

Cement.—Cement is being offered at the low price of $1.55 per barrel

in car lots, including cotton bags, and sales have been made within
the month at 5c. less than this. Until the consumption increases,
prices will not improve. Smaller dealers report a fair movement in small
lots at $1.40 per barrel in load lots delivered in town, bags extra. In
packages, $1.40 to $1.50, including paper bags.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut ; only pea coal is cheaper,
namely, $5.75. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $3.65 to $3.85; lump coal from other districts, $3.4«
to $3.70; mine run loc. less; slack. $3.50 to $3.70; cannel coal plentiful at

$7.50 per too ; coke, Solvey foundry, which is largely used here, quotes at

from $5.35 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 73-hour coke,
$5-35 to is^o-

Copper Ingot.—The market outside is higher and was excited yesterday.
But we quote still $13.85 to $14.05 in this market, with a fair movement.

Detonator Caps*—75c. to $1 per 100 ; case lots, 75c. per 100 ; brokea
quantities. S:.

Dynamite, per pound, ai to asc, as to quantity.
Roofing Felt.—.An improvement in demand of late, no change in price.

Fire Bricks.—English and Scotch, $30 to $35; American, $37.50 to $35
per 1,000. The demand is steady and stocks light.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, $5.50; 10 feel, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet

Galvanized Sheets—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 38
inches wide; lo-gauge, $3.05; 13-14-gauge, $3.15; ifl, 18, 30, $3.35; »a-'4.

$3.50; 36, $3.75; 38, $4.ao; 39, $4.50; »oW. $4-50 per loo lbs. Fleur de Lis—
a8-gauge, $4. jo; 36-gauge. $4-05; a3-34-gauge, $3-5o- Queen's Head—38-

gauge, $4.50: 26-gauge, $4-35. per loo lbs. Sheets continue in active request.

Iron Chain.—^ -inch, $5.75; s-16-inch, $5.15; K-inch, $415: 7-16-inch,

$3.95; ^^-'nch, $3.75; Q-16-ioch. $3.70; H-inch, $3.55; ?i-inch, $3.45; H-inch,
$3.40; 1-inch, $3.40, per 100 lbs.

Iron Pipe.—Black, ^-inch, $3.03; H-inch, $a.36; M-ioch, $3.63; H-)nch,
$3.16; i-inch, $4.54; i;i-inch, $6.19; iJ4-inch, $7.43; a-inch, $9-90; a^-inch,
$15.81; 3-inch, $20.76: 3j4-inch, $36.13; 4-inch, $39.70; 4K-inch, $38; 5-inch,

$43.50; 6-inch, $56. Galvanized, M-inch, $3.86; ;t<-inch, $3.08; Ji-inch, $3.48;
^-inch, $4.31; i-inch, $6.19; i.^-inch, $8.44; I'^-incfa, $10.13; a-inch, $13.50,
per 100 feet. Some talk of an advance in price.

Lead.—Prices steady outside. This market is steadier, and demand
rather better at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per too lbs. f.o.b,, car; in large lots at
kilns outside city aac. per 100 lbs. f.o.b. car. In active demand.

Lumber.—The local demand for stuff is maintained, but there is not so
much doing outside. Southern pine continues to move, and the stock on
hand is depleted. Spruce flooring is not so much heard of here, since
better prices can now be had for spruce at home in New Brunswick and
Quebec. Hemlock is steady, but not active. Lath are held stiffly at quota-
tions, and none too plentiful ; many are being made up north to go to the
States. The 33-inch lath, so long a feature of the market, are nearly all

gone. We quote dressing pine, $32 to $35 per M; common stock boards, $26
to $30; cull stocks, $2n; cull sidings, $17.50; Southern pine dimension timber
from $30 to $45, according to size and grade ; finished Southern pine accord-
ing to thickness and width, $30 to $40. Hemlock in car lots, $16.50 to $17;
spruce flooring in car lots, $^2; shingles, British Columbia, $3.20; lath, No,
I, $4. 25 ; No, 2, $3.75 ; for white pine, 48-inch ; for 32-inch, $1.60, and
very few to be had.

Nails.—Wire, $3.35 base; cut, $3.70; spikes, $3, per keg of 100 lbs.

PItoh and Tar.—Pitch, demand moderate, price so far unchanged at
70c. per joQ lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $2^.50 for No. 3; Cleveland, $30.50 to $21; in Canadian pig, Hamil-
ton quotes $19.50 to $20 per ton.

Plaster ot Paris.—Calcined, New Brunswick, hammer brand, wholesale,
$3; retail, $2.15 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per 100 lbs., $3.35; in barrel lots,

$3.05.

Ready Roofing.—More demand during the past f€w days, at catalogue
prices before quoted.

Roofing 8l«te.—Most of the slate used in Canada comes now fron
Pennsylvania or Maine, the Canadian supply being slender and mostly ttom
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.
But No. I Pennsylvania slate to x 16 may be quoted at $7.35 per square of
100 square feet, f.o.b., cars, Toronto; seconds, 50c. less.

Rope. -Sisal, gWc. per lb.; pure Manila, iaj<c. per lb.. Base.
Sewer Pipe.-.

4*io. 6-in. 9-in. lo-io. |3-1d. S4-Ib.
Straight pipe per foot $o.ao $0.30 $0.65 $0.75 $1,00 $3.a|
Single Junction, 1 or a ft long .90 1,35 3.70 3,40 4.50 14.63
Double junctions 1.50 3.50 5.00 .... 8.50
Increascrs and reducers 1.50 a. 50 .... 4.00

^* {J*P' 3'«» 3-50 7-50 •••. 15.00
H. H. trapi j.50 4.00 8.00 .... 15.00

Business steady; price, 73 per cent, off list at factory for car-load
lots; 65 per cent, off list retail. Small lots subject to advance.

Steel Beame and Channels—Quiet. We quote:—$3.50 to $2.75 per io«
lbs., according to size and quantity; if cut $3.75 to $3 per loo lbs.; angles,
1% by 3-16 and larger, $3.50; tecs, $3.80 to $3 per loo pounds. Extra for
smaller sizes of angles and tees.

Steel RallB.—80-lb., $35 to $38 per ton. The following are prices per
gross ton, for 500 tons or over: Montreal, 13-lb. $45, i6-Ib. $44, 35 and
30-lb. S43.

Sheet Steel—Market steady, at the former prices; lo-gauge. $3.50;
i3-gauge. $3.55; American Bessemer, 14-gauge, $3.35; 17, iS. and ao-gauge,
$3.45; 23 and 34gauge, $3.50; 36-gauge, $3.65; a8-gauge, $3.85. Quite a
quantity of light sheets moving.

Tank Plate.—3-16-inch, $3.40 per loo lbs.
Tool Steel.—Jowett's special pink label, loj^c. Cammel-Laird, i6e.

"H.R.D." high speed tool steel, 6sc.
Tin—After some nps and downs this week the London market showed

an aiivanrc. We still quote 31c. to 31VjC.
Wheelbarrows.—Navvy, steel wheel. Jewel pattern, knocked down, $31.60

per dozen; set up, $32.60. Pan Canadian, navvy, steel tray, steel wheel,
per dozen, $1.30 cacU; Pan American, steel tray, steel wheel, $4.35 each.

ZIno Spelter.—A very active movement continues, and the market Is
firm at $5.50 to $5.75.

CAMP SUPPLIES.

Beans—Hand Picked, $2.60 to $2.70; prime, $2.40 to $2.50; Rangoon,
hand-picked, $i.go to $2,

Butter.—Dairy prints, 20 to 21c.; creamery rolls, 24 to 35c.
Canned Goods—Peas, 77^^ to $i.i3j4 ; tomatoes, as, 85 to 90c.; to-

matoes, 3S, 95c. to $1; pumpkins, 3s, 80 to 85c.; corn, 85 to 95c.; peaches,
as, white, $i.8o to $1.85; yellow, $1.90 to $1.95; strawberries, 25, heavy
syrup, $1.00 to $1.95; raspberries, as, $1.90 to $1.95.

Cheese.—No old cheese on hand; new cheese, large, :25^c. ; twins, 13c.
Coffee.—Rio, green, 10 to laj^c. ; Mocha, ai to 23c.; Java, ao to 31c.;

Santos. II to ISC.

Dried Fruits.—Raisins, Valencia, new, s% to 6c. ; seeded, i-lb. packets,
fancy, 7% to 8c.; 16-oz. packets, choice, 7 to 7j4c. ; la-oz. packets, choice,
7c.; Sultanas, 7% to 9c.; fancy, 11 to 12c.; extra fancy, 14% to 15c.;
Filiatras currants, 6{4 to 7c,; Vostizzas, 8J4 to 9c.; uncleaned currants, J^c.
lower than cleaned. California Dried Fruits,—Evaporated apricots, 13 to
15c. per lb.; prunes, 60s to 70s, 7 to 7j4c. ; gos to iocs, 6j4c. ; evaporated
apples, 7;^c.

Eggs.—New laid, 2a to 23c. per dozen, in case lots.
Lard.—Stocks are light. Tierces, 14KC. ; tub, m^c. ; pails, 15c, per lb.
Molasses.—Barbadoes, barrels, 37 to 45c.; Porto Rico, 45 to 60c.; New

Orleans, 30 to 33c. for medium.
Pork.—Short cut, $25 to $26 per barrel; mess, $23.50.
Potatoes—Ontario, old, 75 to goc. per bag in car lots on track.
Rice—B grade. 3?^c. per lb,; Patna, $% to sHc. ; Japan. 5'i to 6c.
Salmon—Fraser River, tails, $2: flats, $2; River Inlet, $1.55 to $1.75.
Smoked and Dry Salt Meats.—Long clear bacon, 13^0. to 14c.; firm,

tons and cases; hams, large, 13 to 14c.; small, 15% to i6c. ; rolls, 13 to
i3'/sc. ; breakfast bacon, 17c.; backs (plain). 18c. to i854c. ; backs (peameal),
iSJ^c. to 19c.; shoulder hams, 12c.; green meats out of pickle, ic. less than
smoked.

Spices.—Allspice, 16 to 19c.; nutmegs, 30 to 75c.; cream tartar, 33 to
25c.; compound, 15 to 20c.; pepper, black, pure Singapore, 14 to 170.;
pepper, white, 20 to 30c.

Sugar.-Granulated. $4.70 per 100 lbs. in barrels; Acadia, $4.60; yellow,
$4.30; bags, 5c. lower; bright coffee, $4.60; bags, 5c. less.

Syrup.—Corn syrup, special bright, s^^c. per lb.

Teas—Japans, 18 to 3sc .per lb.; Young Hysons, 16 to 35c,; Ceylons,
medium, 16 to 45c.

Montreal, August 12th, 1909.

In the United States, all the iron and steel markets are tending up-
wards. The tariff is now definitely settled, hut, for the most part, Canada
is litt'e affected. It is stated that the duty against foreign pig-iron has
been fixed at 15c. instead of at 40c., as formerly. In that case, such com-
panies as the Dominion Iron and Steel, .-Mgoma Steel, and perhaps more
particularly Nova Scotia Steel and Coal, in which is understood to be mak-
ing a specialty of ore exporting, should he enormously benefited by the
change. Demand throughout the market is generally quieter than for
some time past, but this in no way weakens the market, prices being
firmer than for a long time past, under the circumstances. The general
feeling is that advances will take place before much longer. As soon as
the dull season is past, the market will likely become very active.

The situation in England and Scotland is more hopeful than for months
past. In fact, cab*es have just been received announcing advances of
1/6 on pig-iron. The recent troubles threatened by the impending coal
strike seem now to have disappeared, and white there is little improve-
ment in demand from the continent, there is a very much better trade in
the home market. Demand from Canada, also, shows an improvement, a
few orders being in for fall delivery, already.

In the local market, trade is r.ither quiet. Orders are beginning to
come for delivery before the close of navigation, and the feeling is spread-
ing that it would be wiser to make purchases at the earliest possible mo-
ment in case prices should advance. The opinion i? expressed here that
prices on pig-iron will advance before the end of the month.

In other lines, such as finished and semi-finished material, no changes
are taking place, the alterations of a week ago having been succeeded
by great steadiness. The market is quoted as follows:

—

Antimony—The market is steady at 8Jf to 9c.

Bar Iron and Steel.—Prices are steady and trade is quiet. Bar
iron. $1.85 per loo pounds; best refined horseshoe, Sa.io; forged iron. $3;
mild steel, $1.85; sleigh shoe steel. $1.85 for ix>f-ba$e; tire steel, $1.90
for I X H-base : toe calk steel, $3.35; machine steel, iron finish, $1.90;
smooth finish, $3.70; imported, $3.30.
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is steady, quotations being as follows :-

-inch, loc.
;

3-inch, 1O4C. ; ala-inch, 14 :-2c.

Bollar Tubes.—The market
iH and r-inch tubes, 8*40.; 2]j

4-inch, iS i-.'C.

Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds;
felt paper, $^.75 per loo pounds ; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing, No. 1, 30 to 40c. per roll of 400 square feet; tarred
fibre, 55c. per roll ; dry fibre, 45c. (See Roofing ; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal:—$1.30 to $1.40 per 350-Ib. bbt., in 4 cotton bags, adding loc. for

each bag. Good bags rc-purchascd at loc. each. Paper bags cost 2%
cents extra, or loc. per bbl. weight.

Chain.—The market is steady as follows:— M->nch, $5.30; s-i6-inch,

$4.05; H-inch. $3.65; 716-inch, $3.45; H-inch, $3.20; 9-id-inch, $3.15; >k-incb,

$3.05; H-ioch, $3; U-iach, $2.95; t inch, $3.95.

Coal and Coke.—Antnracite, egg, stove or chestnut coal, $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, MoiUreal, $3.85 to $4 per ton; cannrl coal,

$9 per ton; coke, single ton. $5; large lots, special rates, approximately

$4 f.o.b., cars, Montreal.

Copper.—Prices are strong at 13?^ to 14c.

Explosives and Accessories.—Dynamite, sn-lb. cases, 40 per cent, proof,

15c in single case lots, Montreal. Blasting powder, as-lb. kegs, $3.35 per

keg. Special quotations on large lots of dynamite and powder. Detonator
cap?, case lots, containing io,<.ioo, 75c. per ir.,. ; broken lots, $:; electric

blasting Apparatus:—Batteries, 1 to 10 Holes, $15; 1 to so holes, $35; 1 to

30 boles, $35; I to 40 holes, $50. Wire, leading, jc. per foot; connecting,

50C per lb. Fuses, platinum, single strentgh, per 100 fuses:—4-ft. wires,

$3; 6-ft. wires, $3.54; 8-fL wires, $4.08; xo-ft. wires, $5. Double strength

fuses, 4-ft., $3.75; 6-ft., $4.20: 8-ft., $4.83; lo-ft., $5.37. Fuses, time, double-

tape, $6 per 1,000 feet; cxplohmeters, fuse and circuit, $7.50 each.

Galvanized Iron—The market is steady. Prices, basis, 38-gauge, are :—

Queen's Head, $4.40 ; Comet, $4-25 ; Gorbal's Best, $4. 25 1 Apollo, loM
ox., $4.35. Add asc to above figure*: for less than case lots; 36-eauge is

ssc. less than 38-gauge. American sf-gauge and English 36 are equivalents,

ms are American loH oz., and English aS-gauge.
Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.^The outlook is strong. The following prices are for carload

quantities and over, on dock, Montreal: No. i Summerlee, $jo; selected

Summerlee, $10.50: Clarence, $17; Midland or Hamilton pig is quoted

at $10.50 to $20, Montreal. It is said Dominion and Scotia companies are

not quoting prompt delivery. Carron special, $19.50; Carron soft, $19.25.

Lathe.—See Lumber, etc.

Lead.— Prices are about steady, at $3-55 to $3.65.

Lead Wool.— $10.50 per hundred, $300 per ton, f.o.b., factory.

Lumber, Etc.— Prices on lumber are foi car lots, to contractors, at mil'

points, carrying a freight rale of $1.50. Red pine, mill culls out,

$il to $33 per 1,000 feet; white pine, mill culls, $33 to $35. Spruce, i-in.

by 4-in. and up, $16 to $18 per 1,000 ft.; mill culls, $14 to $16. Hemlock,
log run, culls out, $14 to $16. Railway Ties; Standard Railway tics,

hemlock or cedar, 35 to 45c. each, on a sc rate to Montreal. Telegraph

Poles: Seven-inch top, cedar poles, as-ft. poles, $1.35 to $1.50 each; 30-ft-,

$1.75 to $a; 35-fi.., $2.75 to $3.35 each, at manufacturers' points, with 5c.

freight rate to Montreal Laths: Quotations per 1,000 laths, at points

carrying $1.50 freight rate to Montreal, $3 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $3.50; XXX, $3.

Nails.—Demand for nails is better, but prices are steady^ at $3.30 per

keg for cut, and $3.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon; girder, bridge,

and structural paint for steel or iron—shop or field—$1.30 per gallon, in

barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealers are

compelled to meet competition from all sources. Prices are easy and ap-

proximately as follows:— $31 for 6 and 8-inch pipe and larger; $33 for

S-inch and 4-inch at the foundry. Pipe, specials, $3 per loo pounds. Gas

pipe is quoted at about $1 more than the above.

Pipe.—Wrought and Galvanized.—Demand is much better and

the t'-'nc is firm. thoutch prices are steady, moderate-sized

lots being: M-inch, $5.50 with 63 per cent, off for black, and 48 per cent.

off for galvanized; H-inch. $5.50, with 59 per cent off for black and 44 per

cent, off for galvanized; J4-inch, $8.50, with 69 per cent, off for black, and

59 per cent, off for galvanized. The discount on the following is 72% per

cent, off for black, and 6a54 per cent, off for galvanized; «-inch, $11.50:

i-inch, $16.50; i5i-inch, $32.50; i^-nch, $37: 3-inch, $36; aK-inch, $57-5o;

3-inch, $7550; iH-inch. $95; 4-inch, $io&

Plates and Sheets,—Steel The market is steady. Quotations are: $3.30

for 3-16; $3.30 for H, and $2.10 for H and thicker; 13-gauge being $3.30;

i4-gange, $3.15; and 16-gange, $a.ic.

Ralli,—Quotations on steel rails are necessarily only approximate and

depend upon specification, quantity and delivery required. A range of

$30.50 to $31 is given for 6o-lb. and 70-Ib. ; 80-lb. and heavier, being $30;

rails, per gross ton of 2,340 lbs., f.o.b. mill Re-laying rails are quoted at

$37 to $39 per ton, according to condition of rail and location.

Railway Tie*.—See lumber, etc.

Rooflng.—Ready roofing, two-ply, 70c. per roll; three-ply, 950, per roll

of 100 square feeL Roofing tin caps, 6c. lb; wire roofing nails, sc. lb.

(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at 9c. per lb. for sisal, and iic. for Manila.

Wire rope, crucible steel. si«-strands, nineteen wires; J<*in., $3,751 5-<6.

$3.75: **. $4.75: W. $6: V<, $735; «. $8-50; rt, $10: i-io., $n per io» feet.

Spikes.— Railway spikes arc steady at $3.30 per 100 pounds, base ot

nH 19-1^. Ship spikes are steady at $3.85 per 100 pounds, base of H « *o-

Inch, and ^> z 13-inch.

Steel Shafting Prices are steady at the list, lest 95 per cenL Demand
Is on the dull side.

Telegraph Poles.—See lumber, etc
Tar and Pitch Coal tar. $3.50 per barrel of 40 gallons, weighing about

500 poundn; roofing pitch, No. 1, 70c. per 100 pounds; and No. a, 55c. per

100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $475 pcr half-

barrel; refined coal tar. $4.50 per barrel; pine pitch, $4 per barrel of 180

to j'vi pound. (See building paper ; also roofing).

Tin.— I'rices are unchanged, at 32 to 335^0.

Zlno.—The tone i* steady, at sH to 6c

Winnipeg, August loth, 1909.

The western market continues to be fairly brisk, and the large amount
of boildinK K-^ing on makes business with the <upply houses particularly

good, and they .ire kept on th** rush filling order<.

There i« no special drmand f^-r any one line, but a general steady tone

pervades the market. The numhrr of bui'ding permits continue to grow,

and thi* will undoubtedly be a record breaking year as far as buildinc

permit* C^- All prices on the lineal market are steady, but as mentioned

in previous reports, some anxiety i* frit in regard to the price of coal and
also as to the supply. Machinery dealers throughout the country are very

busy jn«t now, al^o the local iron foiindrir«, as the farmers are getting

everything in readiness for reaping the immense harvest of the Western
prairie.

a
FLEUR # DE LIS

9 9

Galvanized Iron
Works Well and Wears Well

, JOHN LYSAGHT, LIMITED

Makers, Bristol

A. C. LESLIE & CO., LTD.

Montreal
10

Binders for filing six months' copies of The
Canadian Engineer can be obtained from our Book

Department. They are durable and useful, being

made so that old copies can be replaced by more
recent issues, if desired. The name of the publi-

cation appears in gilt letters on the cover, which is

half leather. Price, $1.25.

Qu'-tatii on the Winnipeg market are as folio

and up.Anvils.—Per pound, lo to i3j4c, ; Buckworth anvils, 80 lbs.,

loJic. ; anvi! and vice combined, each, $5.50.
Axes.—Chopping axes, per dozen, $6 to $9; double bits, $12.10 per

dozen.
Barbed Wire.—4 point and a point, common, $3.15 per cwt. ; Baker,

$3.20 ; Waukegan, $3.30.

Bar Iron.—$2.50 to $2.60.

Bars.— Crow, $4 per 100 pounds.
Beams and Channels.— $3 to $3.10 per 100 up to is-inch.

Boards.—Common pine, 8-inch to la-inch wide, $38 to $45; siding, No.
3 white pine, 6-inch, $55; cull red or white pine or spruce, 6-inch, $34.50; No.
I clear cedar, 6-inch, 8 to 16 ft., $60; Nos. t and a British Columbia spnice,
6-inch. $i;5 ; No. 3, $45.

Bricks.—$in, $11, $12 per M, three grades.
Building Paper.—4^ to 7c. per pound. No. 1 tarred, 84c. per roll; plain,

60c. ; Nn. 2 tarred, 62j4c. ;
plain, 56c.

Coal and Coke—Anthracite, egg, stove or chestnut coal, $9.75 large
lots, to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-
peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Gait coal, $
f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,

special rates. American coke, $11 to $11.50 a ton; Crow's Nest, $10 a ton.

Copper Wire.—Coppered market wire. No. 7, $4 per 100 lbs.; No. 6, $4;
No. 10, $4.06; No. 12, $4.20; No. 14, $4.40; No. 16, $4.70.

Copper.—Tinned, boiler, 26J4c. ; planished, sgjac. ; boiler and T. K, pits,

plain, tinned, 45 per cent, discount.
Cement.— $2.35 to $2.50 per barrel, in cotton bags.
Chain.—Coil, proof, ^-inch, $7; s-i6-tnch, $5.50; >i-inch, $4.90; 7-i&-!nch,

$4.75; W-inch, $4.40; s^-inch, $4.30; >i-inch, $4.05; logging chain, s-iC-inch,

$6.50; J*-inch, $6; »i-inch, $8.50; jack iron, single, per dozen yards ijc. ir

7SC. ; double, 35c. to $1 ; trace-chains, per doxen, $5.35 to $6.
Dynamite.— $11 to $13 per case.
Hair.—Plasterers', 8n to 90c. per bale.

Hair.—Plaster's, 80 to 90 cents per bale.

Hinges.—Heavy T and strap, per 100 lbs., $6 to $7.50; light, do., 65 per
cent.; screw hook and hinge, 6 to 10 inches, sHc. per lb.; ts inchei np,
per lb., 4!^c.

Galvanized Iron—.^po!Io, io>^, $490; 28, $4.70; 36, $4.30; aa. $4.10; 34.

$4.10; 2n, $4; is, $3.95; »6, $3.90; Queen's Head, 28, $4-90; 26, $4-70; 24.

$4.30; 22. $4.10; 20, $4.10 per cwt.

Iron.—Swedish iron, 100 lbs., $4.75 base; sheet, black, 14 to as gauge,
$3-75! a4-gauge, $3.90; 36-gauge, $4; sS-gauge, $4.10. GalvanEzed—Americas,
18 to so-gauge, $4-40; 22 to a4-gauge, $4-65; 36-gauge, $4-65; sS-gauge, $490;
30-gauge, $5.15 per 100 lbs. Queen's Head, 33 to 34-gauge, $4.65; a6-gaugt
English, or 3f>-gauge American, $4.90; 30-gauge American, $5.15; Fleur de
Lis, 33 to 34-gauge, $4-50; 38-gauge American, $4.75: 30-gauge American, $5.

Lead Wool.—$10.50 per hundred, $300 per ton, f.o.b., Toronto.
Lumber.—No. 1 pine, spruce, tamarac, British Columbia fir and cedar—
Nalla.^$4 to $4.35 per too. *.7ire base, $3.85; cut base, $3.90.

Picks.—Clay, $5 dozen
;

pick mattocks, $6 per doxen ; clevithei, ye.

per lb.

Pipe.-Iron, black, per loa feet. K-lnch, $3.50; H-inch, $3.8«; H-Ineh,

$3.40; H-inch, $4.60; i-inch, $6.60; i^-inch, $9; iMi-inch, $10.75; a-lncli«

$14.40; galvanized, K-ioch, $4.35; >V-inch, $5.75! i-tnch, $8.35; lU-locb,

$11.35 ; 1^-inch, $13.60 ; 3-inch, $18.10. Lead, 6^c. per lb.

Pitch.—Pine, $6.50 per barrel ; in lest than barrel lots, 4c. per lb.

;

roofing pitch, $1 per cwt.

Plaster.-Per barrel, $3.

Rooting Paper,—60 to 6y}ic. per roll.

Rope.— Cotton, K to J^J-in. and larger,

yam. t)M to 9^^. ;
pure Manila, per lb.,

tisal, lo^c.

Spikes.—Basis as follows:—iK x .; and ^* $4-75 ^ S'^^^S a°<3 ^< $4-4o!

}ix6, 7 and 8, Si?5: !^ x 8, 9. 10, and la, $4.05; a^c. extra on other sizes.

Steel Plates, Rolled—3-16-in., $3.35 base; machinery, $3 base; share,

$4.50 base; share crucible, $5.50; cast share steel, $7-50; toe calk, $4-5o

base; tire steel, $3 base; cast tool steel, lb., 9 to- ta^c.
Staples.—Fence, $3.40 per 190 lbs.

Timber.—Rough, 8 z a to I4 x 16 up to 3a feet, $34; 6 x ao, Is ao, vp to 39

feet, $i8; dressed, $3750 to $48.35.

Tool Steal.—8^ to 15c. per pound.
Wire.—Oiled and annealed, 8 and 9 gauge, $3 per cwt.; 10 gauge, $3.06;

II gauge. $3ia: >a and 13 gauge, $3.20; 14 to 16 gauge, $3-35 to $3.70*. loc.

extra for oiling.

a3C. lb.

13HC.;
; deep sea, i6Hc.', lath

British Manila, ii9{c.

;
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RAILWAY SIGNALLING.

In recent issues of our journal we have been for-
tunate in securing for publication a few articles on Rail-
way Signalling. Those articles have outlined modern
methods of protection, and in some cases emphasized
the necessity for such protection.

Two kinds of protection are most urgent. First, the
public require protection against their own thoughtless
acts

; and second, the travelling public require protection
against the mistakes and carelessness of railway em-
ployees. It is to the protection of the second class that
the term "Railway Signalling" has become more de-
finitely attached.

.\ study of the railway accidents in Canada leaves
the impression that the public require more protection
against their own carelessness than against the mistakes
of employees. Three times as many jjeople are killed

when trespassing on the track than in all other railway
accidents combined. The deadly highway crossing, the
open switch, the neglected semaphore and the "I
forgot," all combined, cannot tell such a tale of death
as does the total of killed when trespassing.

We hear a loud call for subways and viaducts, but
if we would encourage and assist the railways in en-
forcing a "No-trespassing-allowed" law it would be
very much more to the point. To secure the enforce-

ment of such a law, more educational work will have
to be done, just as it requires much compaigning to pre-

vent people from attempting to board or alight from
moving street cars and railway carriages.

Railway signalling is a new art—an art becoming
more highly developed and more successful in its appli-

cation daily. In Canada, we have given the matter but
little attention. But public opinion is demanding a
higher degree of safety, and railroad ofiTicials see the

possibility of lessening the loss to rolling stock, de-

creasing the running time and adding to the safety of

employees and passengers by adopting the best methods
of signalling and train control.

The number of devices offered for this work is

legion. Each week sees one or more new devices

patented for which all sorts of ridiculous claims are

made, but the useless and unpractical are soon weeded
out—a good example of the survival of the fittest.

.\I1 the systems devised fall into some one of the

following classes: Sj'stems worked without track cir-

cuits ; systems controlled by track circuits complete in

each block ; systems with track circuits covering tht

division.

The perfect system is not yet invented, but signal

engineers are improving the practical systems, adding
to their knowledge and experience, and they and their

inventions are more anxiouslv sought after.

A DEPARTMENT OF IRRIGATION.

The closing session of the W'estcrn Canada Irriga-

tion Convention was marked by the adoption of a number
of important resolutions—resolutions which were a sort

of confession of faith of the leaders in irrigation work
in the three ^^'estern Provinces.

That Alberta needed an agricultural college they

were certain, and that the college should be located in

the irrigation belt was their dearest wish.
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Millions of money was being spent on irrigation

schemes. Thousands of settlers are coming to live on

the semi-humid lands, and if the best results are to be

secured the Government must carry on experiments, dis-

tribute literature, and train in their own fields the young

men—their young men—anxious to be a successful agri-

culturist or horticulturist in the irrigated lands belt.

It is to be hoped that Alberta will so locate her

.\gricultural College that part of the farm land may be

irrigated. Raw land in the fertile valleys of the West is

now worth from one to two hundred dollars per acre.

Even on the great plains the capital invested is so large

that only intense farming will bring satisfactory results.

It is, therefore, necessary that instruction be given in

the practice and theory of the artificial application of

water to crops.

.'\s yet we are not educated in irrigation matters.

A few of the large farmers and a very few engineers

have made some progress in the art in Canada, but the

great body of producers are ignorant of the best

methods, and every facility ought to be offered so that

they may secure the best technical training, and thus be

able to make the most of their opportunities.

RAILWAY COMMISSIONERS' SITTINGS.

The Board has decided to postpone the Operating

Sittings, fixed for Ottawa, Ont., Tuesday, September

7th, to Tuesday, September 14th, igog, at the hour of

ten o'clock in the forenoon.

The date for the September Traffic Sittings remains

unchanged, and traffic matters will be heard at Ottawa,

Tuesday, 2ist September, at the hour of ten o'clock in

the forenoon.

GRAND TRUNK CANADIAN DIRECTORATE.

(The Monetary Times.)

Sir Charles Rivers Wilson at Montreal last week
gave a shower bath to the Canadian-directorate-for-

Grand-Trunk proposal. Every year at the annual meet-

ing the proposition, together with Mr. Fairbairn, a

strenuous and eloquent pleader, receives a similar cold

douche. Sir Charles stated that no one of weight fav-

oured the innovation. He probably forgot that Sir

Robert Perks recently numbered himself as an ".\ye,"

while many prominent business men in London, Mon-
treal, Toronto and Winnipeg would like to witness the

change. The Grand Trunk's president sees no objec-

tion to a small board of Canadians here. This, we take

it, is the proposal. That, and the listing of Grand Trunk
stocks on the Canadian Exchanges as suggested by the

Monetary Times, would undoubtedly help sentiment so

far as it concerns the road. Sentiment is a considera-

tion in relation to earnings. The best way to succeed

is to stop harmful discussion. The Canadian director-

ate will be talked until it comes. The sooner it arrives,

the quicker will the chatter cease and will folks get

down to business proper.

The city's income from their percentage of earnings
amounts to over two thousand dollars daily. This is over
twice as much as they received from this source five

years ago.

PERSONAL.

MR. E. RICHARDS, B.A.Sc, of the Electrical Depart-

ment, City Hall, Toronto^ is now on a business trip to

Great Britain.

MR. PHELPS JOHNSON, chief cnffiiieer of the Do-
minion Bridge Co., Montreal, Que., and Mr. Paul Wolfel,

chief engineer of the American Bridge Co., have been called

in in consultation by the Quebec Bridge Commission in

reference to the plans for the superstructure of the Quebec
Bridge.

MR. BENJAMIN R. WESTERN and W. Hull Western,

Mr. Walter Mueller and Mr. W. H. Denney have formed the

Manufacturers' Publicity Corporation, with offices in the

Hudson Terminal Buildings, 30 Church Street, New York.

DR. R. K. McCLUNG, who for the past two years has

been in charge of the Physics Department of Mount Allison

University in Sackville, N.B., has resigned to accept an

appointment to the physics staff of the University of Mani-
toba in Winnipeg. Dr. McCIung is a graduate of McGill

University, and after graduating was appointed to a posi-

tion on the physics staff of that institution. He later spent

three years doing research work in physics at the Cavendish

I
laboratory, Cambridge, England, after which he returned

I to again join the staff of McGill, where he remained until

appointed to the professorship of physics in Mount Allison.

During the past year he has been engaged on the writing

of a college textbook on one of the modern branches of

physics, which is at present in the hands of the publisher,

and is expected to appear this fall. He takes up his duties

in Winnipeg at the beginning of October.

SIR WILLIAM HENRY WHITE, K.C.B., who from

1885 till igo2 w'as the responsible designer of all the war

vessels for the British navy, is in Toronto. Sir William is

on his way to Winnipeg, where he will deliver an address

at the meetings of the British Association for the Advance-

ment of Science. In addition to having served as president

of the Institutes of Civil Engineers and Mechanical En-

gineers, and as vice-president of the Institute of Naval

Architects, Sir William has also written extensively upon
professional matters. His chief works are "A Manual of

Naval Architecture" and "A Treatise on Shipbuilding."

Sir W'illiam and his party will remain in Toronto for several

days. At present they are in residence at the King Edward.

MR. D. M. S.\XBY, of Toronto, has been appointed

electrical engineer by the city of Prince Albert, Sask.

MR. T. L. PRENTER, who has been with the C.P.R.

for twenty-four years, has accepted the position of assistant

manager of the British Columbia Electric Railway. He
will have special charge of the Chilliwack branch.

MR. F. C. ARMSTEAD, supervising engineer of the

stoker department of the Westinghouse Machine Company,

who, for a number of years, has been located at East Pitts-

burg, Pa., has moved his headquarters to the Westinghouse

Works, Attica, N.Y., where the stokers are manufactured.

EDITORIAL NOTES

The Canadian Forestry Association are holding a

special meeting at Regina, Sask., Septemljer 3rd and

4th, 1909. The subjects dealt with will refer particularly

to conditions in the Prairie Provinces, and will embrace

:

Tree Planting on the Eastern and Western Sections of

the Prairies, Forest Reserves, Game Protection, Grow-
ing Wood for Fuel and for Windbreaks, and the Rela-

tion of Forests to the Conservation of Moisture. The
speakers will include the best-informed men on forestry

subjects in Canada.
The Toronto Street Railway's daily average receipts

amount to over one hundred thousand dollars per day.

The First to Reach tis at the
Three Dollar Rate

We would like to publish the complete list of $3 sub-

scribers but have only space for the first, which was
received from an unknown friend away in the West.

The Canadian Enginkkb,
Toronto, Can.

Dear Sirs,

—

Please find enclosed Three Dollars [$3] for 1 year's sub-

scription to the "Canadian Engineer."

Yours truly,

Norman M. Hall, D. Sc.

G. T. Pacific

Rivers, Man., Aug. 12, 1909
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ELECTROLYSIS OF WINNIPEG WATER MAINS.

Louis A. Herdt, Ma. E.E.E., Professor of Engineering,

McCIII.

Pursuant to the resolution of the Council of the City of

Winnipeif, which appointed me under date of Jany. 5, 1909,

igo9, to rcf>ort upon the electrical conditions in the City of

Winnipeg, particularly in connection with return current of

the Winnipeg Electric Railway Company's system and their

connection with the Government Telephone Cable System,

to report upon the electrical conditions existing- in the City of

fire standpoint and to submit recommendations dealing with

improvements of the present system so that any electrolysis

or fire risk, if such exists, may be eliminated, I have the

honor to present herewith the following report

:

The Winnipeg Electric Railway Company, in operating

their street railway system, use the rails as a return for the

current operating the cars. In order to make the rails a

continuous conductor and thus secure a good return path for

the current, the rails are bonded at the rail joints with

copper bonds, besides this the rails are connected to the

station negative bus bars by return copper feeders, bonded

to the track at different points of the system.

This is the usual method of street railway return con-

struction, but electric railway companies using this system,

that is, using the rails as the return circuit for the returning

currents, are a serious menace to piping and cable systems

in proximity to the tracks, if the methods of constructing

the above descrbed rail returns are such that the railway

companies are unable to control their own currents, but use

the piping and lead-covered cables as part of their return

circuit.

Cause of Electrolysis.

Currents from the railway system, if the track returns

are in bad cindition, having to find their way back to the

power house, will flow from the rails which are in contact

with the ground, through the ground and such metallic con-

structions in it as offer the least resistance to the flow, and

after flowing through these (gas pipes, water mains, lead-

covered cables, etc.) towards the station, will return through

the ground, back to the rails to return conductors in the

vicinity of the power house. These stray currents cause

electrolytic action, that is, wherever current passes from a

pipe or cable to ground, or to another pipe or cable, corro-

j

sion of the metal is set up ; holes and pittings are produced,
' causing bursting and leaking of pipes, eating away of the

lead-covering on telephone and other cables, rendering them
useless. This corrosion may be very rapid and depends on
the intensity of the stray currents passing through.

If the rails in a track system were continuous and 'he

current density in the rails kept low, with rails well con-
nected to the power house, the rails would offer such a good
return path for the current that street piping, cables and
other metallic structures would be practically immune from

I electrolytic damage due to stray currents. However, as the

rails are not continuous but made up in lengths, they must
be jointed by copper bonds possessing such mechanical and
electrical properties as will secure permanent and efficient

electrical continuity of the rails between sections. If such

bonding does not exist, and if return feeders connecting the

rails to the power house are inadequate for the purpose, the

amount of leakage current must be great and electrolysis is

bound to exist. The immunity of street piping and other

metallic structure from electrolytic damage due to stray

currents demands that electric railway companies adopt such

method of construction for their track returns as will mini-

mize the danger and the railway companies must maintain

the efficiency of such construction through systematic in-

spection and repair.

In view of the above and in order to arrive at correct and

definite conclusions regarding the conditions existing in the

City of Winnipeg, a survey for electrolysis and examination

of the track piping and cable systems was made.

Plans Prepared.

Drawings were made as follows :

—

Plan No. I showing electric railway tracks, high pres-

sure water mains, domestic mains, gas mains, telephone

cables—City of Winnipeg. Only those close to or paralleling

railway tracks are shown.

This plan also shows districts affected by electrolysis.

Plan No. 2 shows also present lay out of feeders and

sections—electric railway tracks, weight of rails, return

feeders, bonds, etc.

Plan No. 3 showing localities where damage to water

pipes by electrolysis has taken place (from reports of F. A.

Cambridge, Esq., city electrician).

Description of System.

The W'innipeg Street Railway Company have two plants

in the City of Winnipeg—one, the old steam plant at the

foot of Main Street, corner of Assiniboine Avenue ; the other,

the sub-station on Mill Street. The first plant is kept as a

steam reserve ; the second plant, which furnishes the whole

of the electric current for the street railway system, receives

its electrical energy from the hydro-electric plant at the

Pinawa Channel of the Winnipeg River. The average cur-

rent for the railway ser\'ice fed out from this plant approxi-

mates 6,000 amperes, but reaches as high as 9,000 amperes

at times of heavy load in the winter months.

The street railway tracks are bonded at the corner of

Main Street and Portage Avenue to return feeders connected

to the negative busbars at the station. Other return feeders

connected at different points to the track are also used (see

Drawing No. 2).

It was apprehended at once from a study of the geo-

graphical location of the power station, its distance from

the street railway tracks, the large volume of current that

required to be returned to it, the run of the underground

piping system and the telephone cables (see Drawing No. i)

and the proximity of the river, that unless the track returns

were of the very best, and unless there was a very generous

amount of copper used for the negative feeders, the con-

ditions were such as to point to great possibilities for stray

currents.

Electrolysis Investigation and Survey.

The electrolysis survey which was carried out, involved

not only mere readings of potential difference between the

rails, the piping system and telephone cables, but it em-

braced an examination of the feeding circuits, the general
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condition of the roadbed and the size and efficiency of the

return. A complete and thorough examination of the points

where the city electrician had reported damage to the pipes

was also made.

The following summary states concisely the conditions

existing- in the city.

District Affected by Stray Currents.

The report of your city electrician, a copy of which is

attached (Exhibit D), giving location of pipes damaged
dating from January igo5 to June 4, igog, shows that electro-

lytic action has mainly taken place in the foUowmg dis-

tricts :

—

ist—Princess Street, from Logan Avenue to Notre Dame
Avenue.

2nd—Portage .'Vvenue, from Hargrave Street to Forth

Street.

3rd—District enclosed by Main, Broadway, Hargrave and

the river.

4th—Notre Dame Avenue, from Main Street to Winni-

peg Electric Railway Company's sub-station.

5th—Ellen Street, from Notre Dame Avenue to McDer-

mot Avenue.

6th—Langside Street, from Portage .Avenue to EUice

Avenue.

(These districts are shown shaded on Drawing No. i.)

Pieces of water pipe and lead covered cables taken from

these districts by Mr. Cambridge were examined and showed

without doubt that holes and breaks in them had been

caused by electrolytic action. (Photos of these attached.)

The damage reported in districts Nos. i, 2, 5, and 6 is

caused by the very bad condition of the bonding on Portage,

Notre Dame and William Avenue and Sherbrooke Street

tracks. On Portage Avenue, from Hargrave Street towards

Sherbrooke, where the roadbed is unpaved, the bond wires,

which are Nos. O, B, and S, soft copper wire with bondin','^

cap terminal, give readings in equivalent feet of rail of 2c

to 60 feet—this shows very bad condition of bonding.

(Readings are given in Exhibit A.)

At several places the bonds are uncovered and many

broken bonds were noticed. Current is leaving the tracks in

Sherbrooke Street, South Portage and Notre Dame
west of Sherbrooke (rails are positive to pipes),

entering the pipes, flowing down these until close

to Main Street is reached (along Main Street from river to

C.P.R. subway, pipes are positive to rails), the current

leaves the pipes to rails, telephone cables on other pipes

causing the damage reported—it accounts also for the

trouble reported in the T. Eaton Company's store. (Report

of city engineer, March 2, 1909.

In connection with district No. 3, that is, in the district

around the car barns on Main Street close to the river, the

rails on Main Street are bonded to the water pipes. The

heavy water mains on this street carry a large part of the

railway current till it reaches Water Street, Notre Dame

Avenue and Portage Avenue East, that is, district No. 4,

the stray currents are here given back to the telephone

cables which are bonded to the negative bus-bars of the sub-

station on Mi" Street and also to the intricate network of

mains and service pipes lying in this district. This accounts

for the trouble reported in the Mclntyre Block. In this con-

nection, the writer desires to state that on May 26 in com-

pany with the city electrician this building was visited. In

the basement a recording amperemeter was connected be-

tween the water main and the telephone cable. Charts of cur-

rent readings were kept. At the time of the visit 50 amperes

were recorded and the water pipe was positive to the tele-

phone cables. With the statement reported by your city

electrician that such a condition involves danger of fire, the

writer does not agree, although the conditions there are

remarkable enough that conditions might be assumed under

which fire could be possible. The remedial scheme referred

to above, that of bonding the tracks with water and gas

pipes, although it may afford local protection and was con-

sidered good practice some time ago, will greatly increase

the amount of stray currents and should not be encouraged.

The bonding of the tracks on Main Street from the river

to the C.P.R. subway is good. (Readings are given in

exhibit " E.") In addition to the rails which are heavy

(70 and 95 lbs. to the yard),a 500,000 c. m. cable runs be-

tween the rails and is cross bonded to the track. On ac-

count of the bad condition of the track returns in the other

parts of the city causing stray currents everywhere, the

tracts on Main Street, connected to the bus-bars through
heavy copper returns, draw the currents from the piping

along this street. This is shown by the electrolysis survey,

as readings taken along this street between the high pressure

hydrants and domestic water pipes show these positive to the

rails. As a matter of fact throughout the whole centre of

the city this condition is met (see drawing No. 3).

It can therefore be stated that electrolysis is taking

place through the entire centre of the city.

Return Feeders.

The tracks are bonded at the corner of Main Street and

Portage .Avenue to the return feeders of a total sectional

area equal to 6,848,000 circular mills. The drop of potential

between this point and the negative bus bars, if these

carried the whole railway current would reach 12 volts at

times. The distance is approximately 1,200 feet, that is,

the drop of potential from these tracks to the station is one

volt per 100 feet. This is altogether excessive, a voltage

drop of one-half volt per 300 feet is usually considered large

enough. The above condition is responsible for the trouble

reported in district No. 4.

Tracks in Very Bad Shape.

Return feeders, besides the one stated above, are also

used (see drawing No. 2), they are bonded to the tracks at

different points of the system, but they are of comparatively

small section and little current can be carried by thorn. To
sum up it will suffice to say

:

I. With the exception of Main Street from the Assini-

boine River to the C.P.R. subway. Portage Avenue from

Main Street to Hargrave Street, Notre Dame Avenue from

Main Street to Charlotte, Corydon Avenue from Pembina

Street to Lilac Street, Lilac Street from Corydon .Avenue to

Woodlaw .Avenue and the tracks which are being now bonded

with electrically brazed bonds (i.e. Dufferin .Avenue and

Logan Avenue) the track returns of the Winnipeg Street

Railway Company are in very bad shape.
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2. The load on the Mill Street substation and its loca-

tion are such that it is not possible to return through the

rails and return feeders only, the larj-c volume of current

required for the street railway service.

Electrolytic troubles and damage to the piping system

and cables result from these two conditions and is spread

out over the whole of the centre of the city, although it has

appeared only, so far, in certain districts.

Recommendations.

The cure for the electrolytic trouble should come from

the Electric Railway Company as the city cannot do any-

thing to protect its piping system from stray currents.

Remedial means are mainly those which I have already

stated in my preliminary report dated April i, 1900, and

addressed to your secretary, namely

:

1. Installation of substations at different points of the

system—this with a view of diminishing the amount of cur-

rent to be returned through the rails in the centre of the city.

2. Proper rebonding of all tracks that show defect.

3. Special bonding and cross bonding work at intersec-

tions.

\

4. A system of inspection of track returns by the rail-

way company.

A substation system of power distribution will do away
with the electrolytic trouble. At present the whole current

for the railway service being fed from one station, gives rise

to a concentration of current in the tracks situated in the

heart of the city. The current density in the rail returns

must be kept low. The soil in this city shows a very low

resistance and only very small difference of potential in rail

returns can be allowed. This must be assisted by a rebond-

ing of the tracks which show defects, that is, which indicates

excessive drop. All bonds showing a reading of more than

4.5, that is, whose resistance is greater than 4.5 feet of rail

should receive attention and be made good. Track inter-

sections should also receive careful attention, ground plates

at sides of bridges to carry return currents from one side

of river bank to the other must be done away with and
insulated feeders placed instead.

Action By Company.

I am pleased to state that the Winnipeg Electric Rail-

way Company is carrying its work along these lines. Fol-

lowing recommendations made by William B. Boyd, chief

engineer, Toronto Railway Company and Toronto Power

Company, Toronto, and approved by the writer, the Winni-
peg Railway Company have placed orders for electrical

machinery, which will be installed in three new substations
located as follows: One substation near the car barns at
Fort Rouge, another on the line running to the Country
Club, approximately 17,000 feet from the Mill Street sub-
station, and the third in the north end of the city near the
car barns. This will reduce very largely the amount of

current returning through the rails on Main Street. These
rails are now very much overloaded with current.

In connection with the rcbonding of the tracks, the rail-

way company have now in the city, and in operation, a
bonding car fur electrically brazing copper bonds on the
rail joints. This type of bond, carefully installed, will

secure an effective system of rail return. It can be easily
applied on old work with very little disturbance of pave-
ments. Tests made on Logan .Avenue, where this type of
bond is in place, show very low readings of voltage drop.
The work being carried out now by the railway company on
Dufferin .Avenue shows construction work of a very sub-
stantial nature and plans for special work at intersections

submitted by the railway company to your city electrician and
approved by the writer will give intersections with very
small drop of potential.

Besides the above, the railway company have advised
me through Mr. Boyd, that it is the intention of the company
to carry out the following work of reconstruction of their

tracks :

1. New rails on Broadway from Main Street to Osborne
Street.

2. New rails on River .Avenue from Main Street to Os-
borne Street.

3. New rails on Osborne from Assiniboine River to

Spadina Avenue.

4. New rails on Academy Road from Wellington Crescent

to Stafford Street.

5. New rails on Notre Dame .Avenue from Nena to .\r-

lington Avenue.

The Winnipeg Railway Company must be instructed

to proceed with this rebonding work and with the installa-

tion of the substations without delay. The rebonding of

the tracks must proceed at maximum speed, night and day,

until the whole system is in proper condition. After this is

done, all bonding of the rails to the telephone cables and
pipes should be removed, as well as the ground plates at

bridges. The amount of copper in the feeder returns from
Main Street, corner of Portage Avenue, to the substation,

must be increased to at least 10,000,000 cm. and the railway

company should be instructed to place these wires in the

ground in approved conduit.

The writer also desires to recommend that following the

termination of the work above outlined, that is, sometime in

the fall, a survey be made to see results accomplished.

The third recommendation made, namely, that the rail-

way company should maintain its plant in a high state of

efficiency through a rigid inspection of the track returns, is

of the greatest importance to the city and should be en-

forced. The track returns should be under test at all times,

in order to remedy at once any faulty bonds as they appear.

Accurate records of the drop of potential at different

points of the railway system should be kept by the raihvay

company and be open to inspection of the city electrician.

If the above recommendations are carried out with a

desire to obtain best results, troubles due to electrolysis will

be practically eliminated. In conclusion, the writer desires

to acknowledge his indebtedness to Mr. Boyd for his assist-

ance in this investigation.

The electrolysis tests were carried out by Mr. Beaubien,

electrical engineer, Montreal, assisted by Mr. McGinnis, of

the Winnipeg electrical department. Respectfully sub-

mitted.

The reconstruction of the Antung-Mukden Railway

ordered by Japan will require two and a half years and cost

$15,00,000.
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COMPRESSED AIR ENCINEERINC*

By Frank Richards.

The employment of compressed air as the agency of

power transmission on some of the Barge canal contracts,

suggests inquiry as to the advantages and disadvantages of

such transmission. Of course, in a way, contractors use

their own experience and judgment, and select, and deter-

mine their own means and methods, the only ultimate con-

sideration being as to the perfect execution of the work and

the complete satisfying of the specifications, but, still, if

the means adopted find general approval from the start,

the satisfying progress and the winning finish may be more

confidently predicted.

The great engineering works of the ancients, and even

those of the moderns up to a century ago, were executed,

so far as we know, almost entirely by human hands using

the primitive tools. To-day if the pick, shovel and the wheel-

barrow, backed by the main strength of the laborer, are

ever permitted upon works of any extent, the fact calls at

once for explanation or apology.

With the advent of machinery a? modernly employed,

steam was almost universally adopted as the source of

power, and subject to the limitation of partially developed

mechanical practice, it was applied as directly as possible

to the machines to be operated or to the work to be done.

For all outdoor engineering work the pumps, the hoists,

the pile drivers, the excavators, the rock breakers, the

means of haulage and what not, were all directly, and us-

ually individually, steam driven, and apparently no one

asked for, or indeed thought of, any radical change or im-

provement in motive power for such work or in the system

of its distribution.

It has always been practically impossible, however, to

use steam in mining, in tunnel driving or in subaqueous

work of any kind, and practice in these lines developed and

improved slowly in conseqence. The rock drill it was which

first demanded the air compressor, and the earlier builders

of air compressors in large, commercial units found all

their business provided for them by rock drills, and quite

naturally to-day the largest builders of air compressors are

also the principal rock drill makers.

This initial and compulsory employment of compressed

air for rock drills in mines and tunnels, and similar work,

developed rapidly, compressors became numerous, and

practical men began to appreciate the ready applicability of

air to the various use? hitherto monopolized by steam. It

happens that practically all the apparatus which is operated

by air is similar to, if not identical with, that which is steam

driven, and all steam driven machines can be driven

and generally better driven by compressed air. Where
a supply of compressed air has necessarily been pro-

vided for the strictly underground machines, and where
there have been outdoor machines as part of the same gen-
eral plant, it has often been a simple matter to pipe the air

to the latter also, and thus to have the one power system to

cover the entire series of associated mechanisms. Wherever
this has been done compressed air has shown itself not only
permissible but extremely desirable and profitable, even for

the additional items of employment not strictly compulsory.

As to the better drive of air than steam for the same
machinery, that is easily demonstrable. Rock drills, whether
to be operated by air or steam, are practically identical in

design and construction, the only difference being usually in

the style of stuffing box used. All drills are run for a con-

siderable time at the factory, to get them broken in and
runniDg smoothly and satisfactorily before they are sent
out. All the steam drills are first worked with air and after

they work all right with that, then steam is used, and il

invari.-ibly requires long and tedious coaxing before the drills

can be made to run as freely and as lively with steam as
they did with air. The first lamissiob of the steam causes
unequal heating and expansion of the closely fitted members.

• From the Barge Canal Bulletin.

and also the condensed steam chokes the small and tortuous

passages about the valves ; also the lubricant which is used,

when once it wets the surfaces of the air operated tool,

remains a 'ong time, while when steam is used in a drill for

only a few minutes, so that it is thoroughly heated if the

drill is taken apart and the surfaces supposed to have been

lubricated examined, no trace of oil will be found in them,

and they will usually be reported " as dry as a bone." The
favorable experience with the rock drill, as to the use of air

in preference to steam as the operating fluid, is repeated

with all other styles of normally steam driven machines.

The air operated machine is always and instantly ready and

only the throttle requires to be manipulated or thought of.

In driving the tunnels of the Pennsylvania railroad under

the Hudson River at New York, it is not conceivable how
the work could have been done without the constant aid of

compressed air; but for the enormous excavation required

for the passenger station of the same company, which was

all outdoor work, the use of compressed air was not impera-

tive, but still air was adopted for the work entirely upon its

merits by men who knew, and the results have fully proved

the wisdom of the choice.

The similar and even more extensive work of excavation

for the new station of the New York Central in the heart of

New York City, this also entirely outdoor work, is similarly

being done entirely with compressed air as the power trans-

mitter.

For engineering works of large extent and the comple-

tion of which will require months or years, so as to make the

installation of a suitable plant worth while, compressed air

is becoming more and more the favorite, where formerly only

steam would have been thought of. Some of the largest

stone quarries which have promise of permanence of output

are now operated entirely from central air compressing

plants. The compressed air installations on the Barge

Canal at Crescent, at Vischer's Ferry and on the contracts in

the western sections are fully warranted by successful engi-

neering experience.

As has happened before in engineering matters and in

other things having to do with the world's progress, it has

not been the scientific investigators, the official testers |of

efficiencies, those whose function it is to explain the why ,cf

things, who have been the leaders and promoters in this

extension of general outdoor compressed air practice. For

appreciation and opportunity compressed air is indebted

almost entirely to the practical men who have been most

closely in touch with it, and now the theorists can pat them

on the back and patronizingly assure them that " they

buil^ed better than they knew." Perhaps so.

[
It is by no means difficult, after the practical man has

established the practice, to find many cogent reasons which

justify the extensive and permanent employment of com-

pressed air. The general impression has been that, while

compressed air has many things to recommend it in prac-

tice, it is still very wasteful of pow'er, or that the amount of

power ultimately realized at the extremities of the piping

systems where the air is used is but a small fraction of that

which is consumed in the initial compression of the air.

The power losses in the use of compressed air have been

harped upon until some persons have been able to think of

nothing else in connection with it.

The truth is really in the other direction, when the use

of air is compared with that of steam for the lines of work

we arc here considering. It is quite possible to show that

the use air compressed by steam at a central station, in-

stead of using steam direct in the individual, widely distri-

buted machines, effects a distinct saving at the coal pile and

an enormous saving of operative labor, in addition, besides

securing the many accompanying minor advantages not

generally enumerated and often not even thought of.

Of course, it is an easy thing to cite cases showing how
power is wasted by' the employment' of compressed air for

power transmission. Some such occurred early in the com-

pressed air experience of the writer himself. For nearly

my first lesson, there was a straight-line, sipgle-stage air

compressor running at normal speed and the entire air out-
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put of it was used to drive a steam pump down in a coal

mine, the length of piping- being not more than 1,000 feet,

and the greatest efficiency I was able to figure out in the

case, starting with the indicator card of the steam cylinder

of the compressor, was 19 per cent. Of course, some of the

loss here shown was chargeable to the pump itself, with its

large clearance spaces to fill, and the use of the air entirely

without expansion. Many cases where the too familiar

steam pump is driven by compressed air would show results

worse than this, while other types of apparatus so operated

might show up somewhat better.

' In another case I had a straight-line, single-stage com-

pressor, with piping not exceeding 300 feet, to a small fly-

wheel governor, slide-valve steam engine of suitable sue.

It was possible to adjust the work of the engine—the work

was the driving of a fan—and the speed of the compressor

so that the one would just supply the other, and each could

be brought to a constant running speed. In this case the

air passed through a heater by which its temperature was

raised 150 degrees Fahr., and its volume correspondingly

increased before it entered the engine. The best efficiency

1 could figure out in this case was 37 per cent.

All who have to do with compressed air can cite in-

stances of power losses such as this, and they would seem

to be conclusive against the use of the air, so far as power

economy is concerned, were it not for the fact that a de-

c.dedly worse case can be made out against the use of steam.

In the case where numerous machines are distributed over

considerable areas, where the machines are all of them oper-

ated intermittently and with constantly varying loads, it is

obviously impossible to make tests of power consumption

for record or comparison. It is possible, however, to come
to some agreement as to probable performance. A hoisting

engine may be assumed to be as good an example as any of

the machines to be driven. It will probably be fair to as-

sume that the hoisting engine driven by air and working

under fair ordinary conditions will, when actually working,

realize 25 per cent, of the power consumed in compressing

the air. That is, if a horse-power at the compressor costs

four pounds of coal per horse-power hour, the coal cost at

the hoisting engine will be sixteen pounds per horse-power

hour. One important thing in connection with each em-

ployment of compressed air is that n costs practically no-

thing except for the work actually done by it, and only

while the work is being done. There are no heat losses and

the losses by leakage which we speak of later, are practically

; negligible. To cover all imaginable losses, however, we

may concede an additional 5 per cent., thus allowing the net

horse-power realized in work actually done by the com-
pressed air driven machine to be only 20 per cent, of the

initial horse-power at the steam driven compressor, and

making the coal cost per horse-power hour, therefore, five

times as great as at the compressor, or 20 pounds per horse-

power hour.

As a matter of record it is quite possible to operate

central compressor plants, with compound steam cylinders

and condensers, and with boilers and boiler accessories

designed and operated for economy, with less than three

pounds of coal per horse-power hour. Then five times this,

as above, would be only fifteen pounds as the coal cost at the

air driven machine.

When water can be utilized as the source of power, with

or without the employment of electricity for transmission,

the cost which then takes the place of the coal cost must be

usually much less,, or the water-power would not .be em-
ployed, and this means that the cost which takes the place

of the coal cost at the air driven machine is also less than it

would be if steam was employed to drive, the compressor, or

it would be less than the equivalent of fifteen pounds of coal

per horse-power hour.

It is concededly impossible to generate steam at a cen-

tral station and to transmit it by piping to the several

machines to be operated, as v.e do transmit the air, on

account of the constant heat radiation of the line and the

I
consequent losses of condensation, besides the trouble caused

by expansion and contraction of piping, water-hammer, etc.,

the necessity of providing arrangements for trapping or

disposing of the water of condensation, and, in spite of all

precautions, the frequent stoppage for repairs entailed

Each steam operated machine, therefore, must have its own

boiler and all appurtenances, its own supply of fuel and

water. Such isolated and intermittently operated machines,

taking the day through, cost in coal actually consumed at

least thirty pounds, and often much more, per horse-power

hour of work actually done, or about twice as much as the

coal cost of the air operated machine.

With the air driven machine, when the air is piped to it,

that ends it, and the operator has only to manipulate the

throttle and attend to the lubrication. With the steam driven

machine there is not only the cost of the coal actually con-

sumed, but there is also, the bringing of the coal to the

machine, the supplying of the water, the firing and caring

for the boiler, with all which that implies, so that there is

for each machine the labor of a man, or at least the equiva-

lent of one man's labor, to be added to the cost of operating.

The equivalent in coal cost of a man's labor is worth

considerable. Say that coal costs at the machine $4 per

short ton. Then if the man's wage is $2 per day, that will

be 1,000 pounds of coal, or 100 pounds per hour, and for ten

horse-power, which is a big allowance for a hoisting engine,

this would be ten additional pounds of coal cost per horse-

power hour.

So far, then, as the actual cost of the power used is con-

cerned there is evidently a great saving in the employment

of air instead of steam, and on this account alone it is no

wonder that the knowing ones choose the air transmission,

even when there are no special conditions, as in mining,

tunneling, subaqueous work, etc., compelling them to do so.

In addition to the saving in coal cost there are other

advantages which air carries with it. In the use of steam

there is the time taken to fire up and get the pressure before

work commences, there is the warming-up process and the

working of the water out of the pipes and cylinders every

time the machine is started up after standing, none of which

delays occur with the air, so that in constant readiness and

instant realization of power to the utmost limit required,

fhe air will every day put in from 10 to 25 per cent, more

actual work per day. Stuffing boxes will give no trouble

;

water will not knock out cylinder heads ; pipe joints will not

be giving out ; there will be no chance of low water in the

boiler, no burning of flues or crown sheet, no possible blow

up. The cost and repairs of maintenance will be much less

and the certainty of continuous readiness for work will be

much greater. While, as was said, the air-driven machines

are identical with the steam-driven type, the individual

boilers and all their appurtenances are dispensed' with, the

cost of them, so far as it goes, helping to offset the larger

cost of the compressed air installation as a whole. The

saving in repairs and maintenance, with the reduction in the

cost of the air-operated machines by dispensing with their

boilers, may go to offset the fi.xed charges entailed in the

larger cost of the compressors and piping.

(To Be Continued.)

OBITUARY.

MR. SAMUEL ROTHWELL, master mechanic of the

B. W. and X. W. Railway died at Brockville, August 14th,

aged fifty-two. Deceased w^as a native of St. Catharines,

Ont., but spent most of his life in Brockville. Prior to going

with the B., W. & X. W. railway he received his training on

the G.T.R. and C.P.R., being engaged on the Rocky Mount-

ain construction of the 'latter line.

MR. EARNEST ALLpN, B.Ss., formerly Ontario, re-

presentative for. the .Buffalo Forge Company, has accepted a

position as salesman, for the -Mlis-Chalmers-Bullock Com-

pany. 'Xo territory has been, assigned to him as yet. Mr.

Allen is a Bachelor of Science of Harvard's technical gchool,

of the class of igoS
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY MileaEC
Operated

Cinadian Pacific Railway .

.

CanadiaD Northern Kailway.
*GraQd Trunk Kailway
T. & N. O
Montreal Street Kailway . .

.

Toronto Street Railway
Winnipeg Electric

8.920.6
2,986.9
3,536
334
138.8
114
70

Capital in

Thousands
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Satiitarp Reoiew
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

SEWER GASES AND DISEASE INEECTION.

W'c puljlisli ill tliis issue the results of experiments

and conclusions by Prof. C. E. A. Winslow, being an

examination of the possibilities of disease infection being

carried by means of sewer air.

(iencrally speaking, bacteriologists are extremely

skeptical as to the theory that zymotic disease germs
leave the body of running sewage, are transmitted to the

supernatant air and are carried by that air either up and

through vent-pipes or by plumbing defects into buildings.

Certainly all the experiments made in this connec-

tion go to pro\e that the danger of bacterial infection

from drain air is but slight. Lately, however, Major W.
H. Horrocks, of the English Army Medical Corps, has

reported a series of experiments on sewer air to the

Royal Societv at London. These experiments point to

the conclusion that where splashing occurs, bacteria may
be thrown into the atmosphere and carried by a current

of air. In the natural conditions which exist, however,

in a drainage system Professor Winslow demonstrates

that the danger of infection from this source is even less

than that from drinking the water supplied to New York
citizens, which invarialih' shows the presence of B. coli

in ten cubic centimetres.

The conclusions, which we publish, will be read with

interest by sanitarians, and apart from the possibility of

the direct transmission of sewer bacteria to air, we would
call attention to the final paragraph, noting the general

possibility of gases from decomposing matter having a

predisposing influence upon the body, which may cause

it more easily to succumb to specific germs.

The general knowledge that epidemics are not

directly traceable to sewer air emanations has brought

about a more crucial examination of the role played by

flies in carrving infection from exposed se\\ age collec-

tions and the ultimate destiny of the sewage with refer-

ence to its possible contact with food supply, especially

with regard to water and milk.

Note.—The articles appearing in this Review entitled

Sewage Disposal," the first part of which has already

been published under the heading "Removing of Solids,"

the second portion being headed "Removal of Putresci-

bility," are specially prepared for this Journal by Mr. T.

Aird Murray, C.E. We make this announcement as portions

of the articles have been reproduced in several technical

papers without any recognition of the same. The author

reserves the right to publish the articles in book form.

SEWACE DISPOSAI REMOVAL OF PUTRESCI-
BILITY.

CHAPTER in.

Land Intermittent Filtration.

"There can be no doubt that, where the soil is suitable

and the area of land sufficient, the organic matters in sewage
can be thoroughly oxidised by land treatment." (See fifth

Report of the Royal Commission on Sewage; Disposal,

par. IQ2, page 137.)

The irutli of the above announcement must certainly be
iidmitled

; it remains simply a (juestion of suitability of the

land and quantity available. The knowledge that sewage
properly applied to land will give high purification results

is by no means new. We have a capital example of efficient

land intermittent filtration in Canada at Berlin, Ont. Here
much difficulty was at first experienced in solving the pro-

blem of sewage disposal. The sewage of Berlin is excep-

tionally strong, and rendered complex in character by a large

proportion of trade waste effluents. Before any definite

scheme was decided upon, several experiments were made
with reference to both contact and percolating biological

treatment under the auspices of the Ontario Provincial

Board of Health. Although several of the experiments gave
fair results, considering the characteristic strength of the

sewage and the nature and quality of the experiments made,
there being a large area of sandy land in the neighborhood,

land intermittent filtration was finally resolved upon, pre-

ceded, of course, by ijreliminary removal of solids in settling

tanks.] These works have continued to give splendid results,

and prove conclusively that, with a climate such as exists

in South Ontario, land intermittent filtration is a satisfactory

method, granted the suitable character and amount of avail-

able land.

Before discussing the nature of the non-putrescible

effluent rendered by land intermittent filtration and com-
paring the method and its results with those ofl artificial

biological filtration, it will be well to examine generally what
really constitutes a suitable character of land, as well as the

area required.

There is no doubt but that efficiency is directly propor-

tionate to porosity, given a sufficient depth of porous soil.

Peat land being practically non-porous, is useless, while

strong clay is equally so, while the best results are to be
obtained by a land consisting almost totally of sand as at

Berlin (Ont.) The British Royal Commission publish the

result of systematic observations and investigations of

land treatment at a large number of so-called sewage
farms. The Commission obtained the best results at Not-

tingham (Eng.), where the soil is a light sand loam and
gravel overlying gravel and sand. Here over 10,000 gallons

per day per acre are treated, the percentage chemical purifi-

cation representing a removal of putrescibility of qij per

cent., calculated on oxygen absorbed from permanganate at

26.7° C. (80° F.) in four hours. At South Norwood, where
the land consisted of clay sdiL resting on London clay, only

4,000 gallons per acre per day were treated, and a purifi-

cation on the above basis of only 81 per cent, was obtained

as against gg per cent, at Nottingham.

The fact that the amount of purification is relative to

the character of the soil, led the Massachusetts Board of

Health, in the first instance to make the valuable experi-

ments referred to in the last chapter, and prove just what

may be done with the soil in that State in the case of land

intermittent filtration.

There is no doubt that one of the chief reasons for the

generally acknowledged failure of land sewage treatment

exists in the past tendency to bring into use any sort of land

independent of its suitability. The result of this tendency

is extremely unfortunate, and is responsible for a prevailing

conceit that artificial biological filtration is in every case

superior to land treatment It is ver>- necessary that this
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idea shall not prevail in Canada, where land may at times

be obtained at very low; rates, and where it is often of a very

suitable character, especially in the sand districts of South
Ontario. It must be remembered that natural sand land pre-

sents a biological filter "in situ," and only because of the

fineaess of the grains and consequent degree of porosity

beingless than the coarser materials of an artificial filter, it

consequently requires a larger area to deal with the volume

of liquid, accompanying the sewage.

Referring again to the Laurence experiments, especially

with reference to soil examinations, the method adopted of

arriving at the size of the particles constituting the bulk is

of interest. The soil is first dried, and then passed through

sie%'es of the following meshes: 10, 5, 2, i, 0.5, 0.25, and

o. I mm. Five grammes of the finest of the above samples

are mixed in a glass tube containing 200 c.c. of distilled

water, being thoroughly mixed by forcing air through the

tube. After fifteen seconds of settlement, the supematent

liquid is drawn off, the sediment representing particles o. i

to 0.05 mm. The liquid undergoes a similar mixing pro-

cess, and is allowed further settlement for thirty seconds.

the particles precipitating being regarded 0.05 to 0.03 mm.
The process is again repeated with sixty seconds' settle-

ment, leaving a sediment varying- from 0.03 to o.oi mm.
Any remaining sediment is regarded as organic matter. All

the samples are dried at 105° C. until constant in weight.

This method presents eleven portions or sizes. The total

weight of the portions is equal to the weight of the dried

soil originally taken, less a slight loss due to the process.

.\n examination of the material used in Filter No. 6 gave

the following sizes :

—

Size in mm., less than 12.6 6.2 2.2 o.gS 0.46

Percent S3 73 57 32 13

Size in mm., less than.... 0.24 0.12 0.06 0.03 o.oi

Per cent 7 4 2 0.05 o

The effective size of the material constituting- the above

filter will be found between the sizes 0.46 and 0.24, -viz., 0.35

representing the 10 per cent, curve below which the re-

maining sizes are smaller than 0.35. The uniformity co-

efficient works out at 7.S, representing the 60 per cent, curve

divided by the effective size. Very coarse soil may give a

uniformity coefficient as ten or more, and a very fine soil

two or less. The best soil for land intermittent filtration is

to be found with an effective size of 0.3 mm. and a uni-

formity coefficient between two and five. The latter more

nearly represents the material used in the Laurence Filter

No. 4.

The materials composing soils may be separated with

reference to the diameters of the particles as follows :
—

mm. mm.
Grits of fine gravel with diameter 2.0 down to i.o

Coarse sand with diameter i.o
"

0.5

Medium sand with diameter 0.5
" 0.25

Fine sand with diameter 0.25
"

o. 10

Very fine sand or dust with diameter... .10
" 0.05

Silt with diameter o.oi
" 0.005

Clay with diameter 0.005
" o.oooi

Given the effective size and uniformity coefficient of a

soil, a deductive examination and comparison with the above

diameters will give an approximate idea of the character of

the soil in question. For example, in the case of the Law-

rence Filter No. 5, the effective size of which was 0.02 mm.
and the uniformity coefficient 9.0, it is not difficult to arrive

at the conclusion that the material was composed of fine

river silt mixed with coarser material, the effective size,

0.02, being quite unsuitable, causing the spaces between

the coarser material to become clogged

The water-retaining capacity of a soil is of great im-

portance in land intermittent filtration. In this relation the

remark previously made "that efficiency is directly propor-

tionate to porosity," requires qualifying. If a quantity of

soil be first dried, and then dosed with water, it is only

capable of holding up or retaining so much of the water, the

balance percolating through the soil. The volume of watet

capable of being retained after the excess has been allowed

to thoroughly drain away is equal to the water-retaining

capacity. Soils which are suitable for filtration as far as their

effective sizes and coefficient values are concerned present

a water-retaining capacity of from 16 to iS per cent, of the

volume occupied by the soil.

If the effective size is too large, the water-retaining

capacity is too small, and sufficient time is not allowed for

absorjition' of the organic matters, the latter passing away
into the under-drains unoxidized. On the other hand, if the

effective size is too low, as in the case of- Lawrence Filter

No. 5, the water-retaining capacity is too great, resulting

iu clogging and flooding of the surface with a cessation of

oxidation.

The results of the Lawrence experiments, and, in fact,

all experiments, prove that the volume of sewage applied

either to land or to percolating biological filters at a single

dose should in no case exceed the water-retaining capacity.

This, theoretically, means that every dose of sewage pushes
downward the retained previous dose, taking its place, and
remaining, during the intermittence of time, in contact with

the soil, during which period organic matter in solution is

absorbed. The following works of land intermittent filtra-

tion have been installed in the State of Massachusetts as the

result of the Lawrence experiments :

—

Date at which

Name of town. Population. works were

introduced.

Framingham 7,000 188S

Andover 6,813 1S93-94

Clinton 13,667 1 898-99

Concord 5,652 1S9S-99

Gardner 10,813 1891

Leicester 3,416 1894

Marlborough '3,609 1S90-91

Nalick 9,488 1895-06

Pittsfield 2
1 ,766 1 890

Westborough 5,406 1891-92

Worcester 118,421 1890

The Framingham sewage works have been in work for

twenty years, and others for almost similar periods. Fram-
ingham in 1903 discharged an average of 542,000 gallons of

sewage per day, including trade waste effluents, representing

33.000 gallons from color works and 15,000 gallons from a

hat factory. The sewage is first treated in a collecting

chamber of a capacity equal to 350,000 gallons for the

removal of solids. The land occupied is about 100 acres in

extent, but only about twenty acres have been brought into

use for intermittent filtration, this being divided into

eighteen plots or filters. The soil is of a coarse, gravelly

character. Eleven of the eighteen plots are underdrained at

a depth of six feet.- The effluent from the undrained filters

shows itself by springs along the river banks. Throughout

the year the amount of sewage treated is equal to about

0.03 cubic yard per square yard of area. The rate of filtra-

tion per acre is about 27,000 gallons per acre per day. The
beds arc ploughed each year and planted with maize. When
cutting the maize in autumn six inches of stalk is allowed

to remain, which tends to support the ice in winter, the filtra-

tion going on under the ice.

The sewage reached the works from January to May,

1903, at a temperature of 7.2° C, rising in June to 8.9°, and '

reaching a maximum of 15.5° in August. The average

analysis of both the raw sewage and cfHuents are here given
j

for 1903 :
—

We may judge of the purification shown by the above

analysis by considering the ctfiuent from the eastern drain

;

the other effluents show higher purifications. With the
J

former we have a 92.6 per cent, as regards free ammonia,
]

97.1 per rent, albuminoid ammonia, and 93.2 per cent, in the

oxygen absorbed. Even during the coldest months the per-

centage absorbed in the oxygen absorbed is 90.9.

It cost $10,500, including drainage, to level and prepare

the surface of the twenty acres. The total cost was :

—
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Collecting- chamber (capacity, 358,500 gallons

and rising- main) $40,775 00

Pumping station i5i<JSO 00

Pumps (capacity, 1,665,400 gallons per day) 6,925 00

Purchase of land (too acres) 6,625 00

Construction of filters (twenty acres) 10,550 00

Total $80,525 00

The maintenance is very small, as laborers arc only

employed part time. The maize crops realize $85 per annum
profit. The working expenses at the pumping station amount
to $4,250 per annum.

The splendid results obtained at Framingham, and, in

fact, at the works generally in Massachusetts, are due to

the excellent work done by the State Board of Health, which

does not only examine the plans for proposed schemes, but

supervises the construction of the works and inspects the

working capabilities from time to time.

Unfortunately in Canada our Provincial Boards of

Health have not powers equal to the State Boards of Health

on the other side. In fact, as far as being effective machines

in controlling municipal health engineering problems, up to

the present they have been a mere farce.

Tlie Royil Commission have to state, par. 195, page 143,

Fifth Report: "Generally speaking, the evidence points to a

maximum rate of 30,000 gallons per acre, or 1,000 persons

per acre (this at the rate of thirty gallons per head per day)

with the best land after jireliminary treatment, although

some witnesses put the rate as high as 60,000 gallons per

acre. With unsuitable land, such as clay, not more than

3,000 gallons per acre can be efficiently treated, even after

settlement of solids.

It will be noted that the volume treated at Framingham,
Mass., is 27,000 gallons per acre per day, and at Notting-

ham, England, 10,700 gallons, and at each place good results

were obtained. The present writer's experience with land

intermittent filtration, which is considerable, is that with the

best of land 30,000 gallons should never be exceeded. At

Brockton, Mass., where an average of 731,060 gallons of

sewage is successfully treated by land intermittent filtration,

twenty-two acres of land is utilized. This gives a rate of

22,000 gallons per acre per day. The land is divided into

twenty-three filter beds, and the average daily quantity of

sewage dealt with by a single filter was 23,540 gallons. On
the average they received a dose of sewage every third day,

some as many as 168 doses a year, and the average volume

CHEMICAL AN.\LYSIS OF FRAMINGHAM CRUDE SEWAGE
(Yearly Average of Monthly Analyses.)

( Parts per loo ooo)



2o6 THE CANADIAN ENGINEER. August 20, 1909.

BACTERIA IN SEWER AIR.

Prof. C. E. A. Winslow.*

The idea of the connection between sewer gas and disease

dates back to the days when the cause of the infectious

maladies was still unknown. Mysterious miasmatic in-

fluences were naturally enough supposed to accompany the

foul odours of decomposing organic matter. When it was

proved that the contagious and infectious diseases are due

to the presence of microscopic plant and animal parasites,

the case against sewer gas seemed less convincing.

Nagcli and many other bacteriologists showed that under

ordinary conditions germs adhere strongly to moist sur-

faces, and are not easily given off from liquids into the ad-

jacent air. Sir Edward Frankland in England, and Raphael

Pumpelly in this country carried out experiments which in-

dicated that chemicals in solution, and bacteria in suspen-

sion, might be thrown into the air from liquids by the burst-

ing of bubbles. On this contingency the possible danger of

sewer gas infection still might rest.

Actual examinations of the air in sewers, however, by

Miquel in France, Petri in Germany, and Carnelley, and

Haldane, Robertson and Laws and Andrewes in England,

showed that sewer air as a mattter of fact contains very

small numbers of bacteria, and those of types common in

street air rather than in sewage. Uffelmann found the

same condition in the air of a house drainage system.

Carnelley and Haldane, and Laws and .-Vndrewes isolated

sewage bacteria in the immediate vicinity of points where

active splashing occurred. As in the experimental studies

of Frankland, Pumpelly and Dr. Abbott, of Philadelphia,

there was clearly a possibility of air infection where spray

was produced by some mechanical method. On the whole,

however, the air of drains and sewers seemed to be of high

bacterial purity, and all the observers who studied normal

conditions in actual sewers concluded that the danger of

bacterial infection from sewer air was remote.

These results, with the absence of any reliable evidence

from the study of epidemics in favor of the transmission

of germs by sewer air, has led sanitarians in Germany and

the United States to agree with practical unanimity that

the danger of such transmission may be disregarded. In

England, on the other hand, a large number, probably a

majority, of sanitary experts have failed to be convinced,

and have clung to the opinion that under some conditions

the carriage of disease bacteria by sewer air is a practical

jKJSsibility.

A little over a year ago, at the request of the National

Association of Master Plumbers, I made some experiments

on this problem, upon which no practical investigations

had been conducted for over ten years. I used an experi-

mental stack of 4-in. soil pipe, 15 feet, in height, with a

running trap at the bottom and an exhaust fan, for draw-

ing up a strong current of air, at the top. Sewage was

placed in the trap, sealing it partially or completely, or

resting in the bottom without sealing it. Air was drawn

over the sewage and wetted surfaces of the pipe, or was

bubbled through the sealed trap, and the air was examined

at various points in the stack above. When the air current

was strong, an increase was noted in thi- bacterial content

of the pipe air; but the increase was not striking even at

high velocities, and was entirely wanting with air currents

of less extreme force. Only three of the characteristic

bacteria of sewage were isolated from the air in the whole

series of experiments. As a result of this investigation

I reported that the danger of bacterial infection from drain

air was but slight.

At about the same time a scries of experiments on sewer

air was reported to the Royal Society of London by Major

•Of the Massachusetts Institute of Technology to the

National Association of Master Plumbers of the United

States.

W. H. Horrocks, of the English Army Medical Corps. His
results seemed at first sight to warrant widely different con-

clusions from those drawn by other observers ; and it

seemed necessary to re-examine the whole question with

the greatest care.

Major Horrocks's general method consisted in the arti-

ficial infection of the lower part of natural and experimental

drainage system with a peculiar bacterium, the Bacillus pro-

digiosus, which is not normally found in the air. He then

exposed small open dishes of nutritive media (Petri plates)

in the upper part of the systems. Germs carried up in the

air fell on the plates grew and developed into visible col-

onies, and among these colonies he identified the particular

form. Bacillus prodigiosus, introduced in the liquid at the

bottom. By this process he detected his test organism in

a pipe g feet above an experimental running trap into which

it had been introduced, and in the air of a catch basin of

the town into which he had poured it. Similar results

were obtained when the lower sections of his experimental

pipe system were wetted with a culture of the Bacillus pro-

digiosus and then dried. The dried germs were apparently

detached, carried up by the air and deposited on the plates.

In another series of experiments sewage infected with

typhoid bacillus, or with Bacillus prodigiosus, was allowed

to flow, quietly and without splashing, through a horizontal

pipe to which a vertical pipe was connected at an inter-

mediate point. Plates exposed in the vertical pipe showed

colonies of the specific bacteria introduced below, even at

a height of 11 feet 9 inches, above the liquid. Again,

emulsions of Bacillus prodigiosus were flushed from the

closets of drainage systems in actual use, and germs thus

introduced were found in all parts of the systems in open

connection therewith, even at a height of 50 feet above

the traps. Major Horrocks, by the same method of ex-

posing Petri plates, found Bacillus coli, the characteristic

organism of sewage, in a house drain and in the main

sewer of the town. Finally he passed the feces of a typhoid

patient suspended in water through a half-S trap, and found

the typhoid organism on plates in a vertical pipe above it

at a height of 3 feet 6 inches above the liquid.

Major Horrocks's report, and still more recent scries

of confirmatory experiments by Dr. F. W. Andrewes of London

naturally excited the deepest interest among sanitarians.

In many quarters the old suspicions of sewer air were re-

vived in almost their full force.

The Journal of the American Medical Association, for

example, said in commenting upon Horrocks's work : "We
may still have to look to sewer emanations as the occasional

cause of mysterious outbreaks of disease." The other sani-

tarians maintained a more conservative attitude, and waited

further evidence before abandoning their previous conclu-

sions. The matter stood about as follows : On the one

hand, Horrocks had shown that specific bacteria, present in

traps and drains, could get into the air above by splashing,

by the bursting of bubbles, and even in some experiments

from the surface of liquids apparently in quiet motion ; he

detected such bacteria by the plate method in the air of

ventilating pipes at considerable distances (once at 50

feet.) above the infected liquid. On the other hand, Miquel,

Petri. Uffelmann, Carnelley and Haldane, Laws and An-

drewes, and others, had shown that the number of bacteria

actually present in the air of sewers and house drains is

extremely small, and that those present are generally air
I

forms and not sewage forms. Furthermore, reliable evi-
,

dcnce of the spread of infectious disease by sewer air is

wholly lacking. In the inconsistency of the two sorts of '

evidence required in explanation ; and, after presenting the

facts to the Sanitary Committee of the National .Association

of Master Plumbers, I was commissioned by them to attempt

the clearing up of the apparent contradiction.

T first attempted to repeat as closely' as possible one of

Horrocks's simpler experiments. I examined the air of a

boat chamber on one of the main sewers of the city of

Boston, as Horrocks had done in the sewers of Gibraltar.

I found colon bacilli, the characteristic sewage organism,
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on my plates in many experiments ; but their number was

least nearest the sewage, greater nearer the street, and

greatest in the street air itself. It was clear that they came

from street dust infected by horso dung, etc., and not from

the sewage at all. I then constructed an experimental pipe

system, such as llorrocks used, consisting of a half-S trap

of 6-inch tile drain, to which an 8-foot vertical stack of

the same pipe was connected. A rich emulsion of Bacillus

coli culture, in soapy water was poured through the trap

and Petri dishes of nutrient gelatin or agar were suspended

at various points in the pipe above. Control plates were

also exposetl at various points in the laboratory outside.

Six out of twenty-eight plates exposed in the pipe over the

Bacillus coli emulsion showed colonies of this germ, four-

teen colonies in all. Eight out of the twenty-four plates ex-

posed in the pipe over the liquid infected with Bacillus pro-

digiosus showed this organism, seventeen colonies in all.

The general effect of these experiments was, therefore, to

confirm the results of Major Horrocks. My tests, like his,

showed that specific bacteria are discharged into the air

from the surface of foaming infected liquids, and may be

carried up in connecting pipes for considerable distances.

Furthermore, I found that the velocity of an air current

capable of transporting bacteria in the form in which they

are sprayed into the air from an atomizer is very low indeed.

Granting, then, that infection of the air above sewage

may take place, how can the results of actual examinations

of sewer air be explained ? The idea suggested itself at

once that the whole question might be a quantitative one.

It might be possible that under extreme conditions sewage

bacteria get into the air, but that the number discharged

is so small under normal conditions that it does not ap-

preciably affect the composition of the air of the sewer as

a whole.

I next, therefore, attempted to investigate the question

from this stand point and made first a careful examination

of the best available quantitative methods. Horrocks's

procedure of exposing open dishes of nutrient media to the

air is, of course, not quantitative at all, since the bacteria

which happen to fall on the plate are not related to any

particular volume of air. The method adopted by most re-

cent observers, and the one which I used in experiments

reported a year ago, involves the straining out of the bac-

teria in a measured volume of air by drawing it through

a sand filter. The bacteria are then washed out from the

sand in sterile water and enumerated by the ordinary culti-

vation methods. During my work this year I developed

a new method in which a measured volume of air is drawn

into two large culture bottles, and the bacteria are allowed

to settle out and form colonies of nutrient media in the

bottom of the bottles. This method, although cumbrous,

avoids all danger of losing bacteria by drawing them

through the sand, and was used in all my latter work. A
careful series of comparative tests, showed, however, that

the sand method used in other investigations is essentially

accurate, and earlier results may be accepted as correct in

their general conclusions.

By the use of the culture bottle method I next attempted

to control Major Horrocks's results from the quantitative

standpoint. I prepared a rich emulsion of Bacillus pro-

digiosus, containing hundreds of millions of bacteria per

litre, made it foam freely by beating it up with soap, and

poured into a large glass bottle, or into anopen dish.

The air in the bottle, or the air of the labora-

tory over the open dish, was examined by the culture bottle

method. Out of thirty litres of air examined, five only con-

tained Bacillus prodigiosus. In one litre three were found,

and in the other four one each. Clearly the bacterial in-

fection of the air produced by very vigorous foaming was

but slight.

In these experiments there was but little splashing of

the infected liquids ; the bursting of bubbles from the foam-

ing surface was the only source of air infection. I next

imitated natural conditions more closely. Through the kind-

ness of Mr. Craig I had an ordinary porcelain water-closet

bowl set directly on a 4-inch cast-iron S trap, having a clean-

out hole at its crown. The S trap was connected at its

lower end with an ordinary 4-inch running trap. A rich

soapy <mulsion of Bacillus prodigiosus was poured rajiidly

into the water closet bowl, so as to rush down through the

two traps, foaming and splashing as it went. Samples of

air were collected from the clean out at the crown of the

upper trap, and from the upper opening of the lower run-

ning trap, a few inches only from the foaming surface of

the lic|uid. Everything was as favorable as possible for the

discharge of bacteria into the air. Yet, out of forty-four

litres of air examined, forty-three contained no Bacillus

prodigiosus. One litre showed a group of eleven colonies

apparently derived from a single infected droplet. It

must be remembered that in these experiments I used

liquids artificially infected with large numbers of specific

bacteria, and caused foaming artificially by beating them
up with a considerable addition of soap. Vigorous splashing

was added to foaming in the last series of tests. Under
these extreme conditions, as in Major Horrocks's experi-

ments, the specific bacteria present could be detected in the

air
;
yet the actual number present even here was extremely

small.

These experiments seemed to offer a reasonable explana-

tion of the difference between Major Horrocks's rsults

and those of other observers. Bacterial infection of the air

from foaming liquids may take place. Horrocks, using

for the part artificially prepared emulsions and ignor-

ing the ciuantitative aspect of the case, naturally obtained

positive results. When the question is approached numeri-

cally, however, the amount of air infection, even under ex-

treme conditions, is so slight that one would scarcely ex-

pect the general air of sewers and house drains to be ap-

preciably affected under normal conditions.

The final test of experimental conclusions of this sort

must always be made by an appeal to existing conditions

under normal circumstances of actual use. The numerous

investigations cited above have shown that the air of street

sewers is indeed singularly free from bacteria. The air of

house drainage systems might, however, be supposed to

be worse than that of the street sewer ; and with regard

to their bacterial condition only the single report of Uffel-

mann appears to be available. .\s a crucial test, I therefore

determined to carry out a sufficient number of examinations

of house drain air to gain a fair idea of its bacterial com-

position. With the cordial co-operation of Mr. Craig, I have

been able to complete this work and to obtain results which

seem to be conclusive.

I studied nineteen different plumbing systems, five in

buildings of the Massachusetts Institute of Technology,

four in the wards of the Boston City Hospital, three in a

block of East Boston tenements, two at the Boston City Hall,

two at the Hotel Lenox, and one each in the .Ames Building,

in the Technology Club, and in a private residence on New-

bur\- Street. The plumbing pipes were tapped at various

representative points, on the main stack in the lower part

of the building, on the projection of the main stack above

the roof, on clean outs on the main house drain, or wastes

from fixtures and dead ends in connection with the house

drain, and in one case on the stack. From each of twenty

points selected, ten litres of air were drawn off and ex-

amined for the characteristic bacteria of sewage, the colon

bacillus and the sewage streptococcus.

In all, 200 litre samples of air were examined. Three

samples were lost from the fact that the liquid sewage in

the plumbing pipe ran into the collecting tube and over

into the culture bottle, directly contaminating it with liquid.

There remained then, i07 tests. Of these 193 showed no

sewage bacteria present. In the remaining four cases, sew-

age organisms were found, the colon bacillus three times,

' and the streptococcus once. In each one of these four

cases there was a discharge of sewage in the pipe at the

poinT of examination, and at the moment the sample was

I taken, so that spray was actually splashing in the air. In

each of the four cases a sample of air from the same point
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ten minutes later showed no sewage forms present. In not

a single case out of the 200 were sewage bacteria present

in a litre of house drain air, unless there was mechanical

splashing at the point, and at the moment of examination.

In general my results confirm the results of Horrocks,

in so far as they show that specific bacteria may be ejected

from liquids into the air above. My tests of house drain

air, like those of Carnelley and Haldane and Laws and

.'^ndrewes on sewer air, indicate that mechanical splashing

may produce a local infection of the air in immediate con-

tact with the spray. Such an infection does not, however,

extend for any distance or persist for more than a minute

or so. I found the general air of house drainage systems

singularly free from bacterial life. Out of 200 litres ex-

amined, only forty-eight contained any organisms capable

of development at 37 degrees. Sewage bacteria were found

in the air of the house drains only four times out of 200

litres, and then in the presence of mechanical spraying of

sewage at the point of collection. The general air of the

house drainage system, aside from this local infection, was,

as far as examined, free from sewage organisms. These

results accord well with those obtained by Miquel, Petri,

Carnelley and Haldane and Laws and .\ndrewes in street

sowers, and with those reported by Uffelmann for drain air.

The experiments of Major Horrocks, rightly interpreted,

in no way contradict this general concensus of opinion.

He demonstrated a possibility by using, for the most part,

artificially infected and foaming emulsions, and by ignor-

ing all quantitative considerations. We must deal, however,

in sanitation, not with theoretical possibilities, but with

probabilities, measured as closely as possible in regard to

their practical importance. I have found in my experiments

that even under the most extreme conditions the number
of bacteria which get into the air from an infected liquid

is small. I have found by the examination of a series of

plumbing systems in actual use that intestinal bacteria

could only be isolated four times out of 200 litres, and then

only at points of direct local infection from splashing.

In a surface water of good quality, like that of New
York City, the colon bacillus can almost invariably be

isolated from 10 cubic centimetres. This means a slight

degree of intestinal pollution, but experience has shown
that the chance of infection from such a water is but slight;

and we drink it without serious alarm. If one were to

breathe for twenty-four hours the undiluted air of a house
drainasre system, at any point not immediately infected by

mechanical splashing, it appears that less than fifty intesti-

nal bacterid would be taken in, for the daily consumption

of air is about 10,000 litres, and in 200 litres I obtained

negative results from air of this sort. In drinking New-

York water, twice as many colon bacilli are ingested every

day, for 1,000 cubic centimetres is a small amount for daily

consumption. So there would be less danger of contracting

disease from continually breathing the air of a vent pipe,

or a soil pipe, except where liquid is actually splashing, than

from drinking New York water.

There is a possibility, of course, that the gaseous

emanations from decomposing organic matter may exert

a predisposing organic influence which makes the body suc-

cumb more easily to specific germs, introduced in othei

ways. Many have held that in this way sewer gas might
indirectly promote disease. This view, supported mainh
by the experiments of Alessi, well deserves further study;

but I have not dealt with it in the present investigation.

I believe, however, that my results in the light of all pre-

vious evidence, warrant the conclusion that the chance of

direct bacterial infection through the air of drains and
sewers '<= so slight as to be practically negligible.

H. Walters & Sons, of Hull, arc formed into a joint

stock company to manufacture axes and tools. The in-

corporators are J. E. Gravelle. of Hull ; J. G. Walters, N. P.

Walters, James Walters, H. J. Thomas, of Ottawa, and the

capital stock is .$350,000.

ORDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer
for a small fee.

7645—July 27—.Authorizing the Brantford Gas Company
to lay and maintain a three-inch gas main under the track

of the Toronto-Hamilton and Buffalo Railway at Oak Street,

Brantford.

7646—July 23—Directing C.P.R. to forthwith erect,

maintain and operate station at the village .of Wattsburg,

B.C., known and described as its Standard No. 6 station.

7647—July 27^Approving basis of Standard Passenger
Tariff of the Quebec Railway, Light and Power Company,
C.R.C. No. S, 2Kc. per mile.

764S—July 26—.i^uthorizing the City of Toronto to lay

and maintain water pipe under tracks of G.T.R. at Royce
Avenue, Toronto.

7649—July 26—Authorizing the City of Toronto to lay

and maintain a water pipe under the tracks of the C.P.R. at

Royce Avenue, Toronto.

7650—July 27—.Authorizing the Pere Marquette Railway

Company to remove the east derail at Walkerville Junction,

Ont., to a point 495 feet from the crossing.

7651—July 27—Approving plan and profile of proposed

crossing of the municipality of Johnston, Tarbutt, and Tar-

butt additional over the Soo branch at or near mile post 148

between Lots 4 and 5, Concession 6, Township of Johnston.

7652—July 27—Extending until December ist, 1909, the

time fixed by Order of the Board 6S04 dated April 6th, 1909,

for the installation of the interlocking plant of the C.P.R. at

Drumbo, Ont.

7653—July 26—Refusing application of the City of T6-

ronto for leave to construct additional bridge across the

tracks of the C.P.R. and G.T.R. at Dundas Street.

7654—July 26—-A-Uthorizing the C.P.R. to construct,

maintain and operate two branch lines of spurs into the

premises of R. Gordon, Areola, Sask.

7655—July 22—Reopening for consideration at the first

sitting of the Board in Hamilton or Brantford, Ont., the

application of the Toronto, Hamilton and Buffalo Railway,

for Order to renew, reconstruct or alter the highway bridge

under which the railway crosses the public highway in the

Township of Brantford, at a point about three miles east of

Brantford, Ont.

7656—July 27—.Approving location of Canadinan Nor-

thern Railway through Townships 10-9, Ranges 30-32, West

Principal Meridian, Province of Saskatchewan, mileage o to

16.09.

7657—July 24—.Approving Canadian Northern Quebec

Railway Tariff of Sleeping and Parlor Car Rates, C.R.C.

No. S.I.

7658—July 24—.Approving Canadian Northern Ontario

Railway Standard Tariff of Maximum Parlor Car Tolls,

C.R.C. S. 4-

7659—July 24—.Approving C.P.R. Standard Tariff of

Maximum Sleeping and Parlor Car Tolls, C.R.C. No. S.I.

7660—July 24—Approving Canadian Northern Raihvay

Standard Tariff of Berth and Seat Rates, C.R.C. No. S.I.

7661—July 24—Approving Michigan Central ^Rjailway

Company Standard Tariff of Maximum Sleeping and Parlor

Car Tolls, C.R.C. No. S.I.

7662—July 24—.Approving the Wabash Railroad Com-

pany's Tariff of Parlor Car Fares, C.R.C. No. S. 2.

7663—July 24—Approving Toronto, Hamilton and Buff-

alo Railway Standard Tariff of Maximum Sleeping and Par-

lor Car Tolls, C.R.C. No. S.I.

7664^July 24—.Approving Rutland Railroad Company

Standard Tariff of Maximum Sleeping and Parlor Car Tolls,

C.R.C. No. S.I.

7665—July 24—.Approving the Esquimalt & Nanaimo

Railway Company Tariff of Parlor Car Rates, C.R.C. No.

S.L

(Continued on Page 210.)
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A PAGE OF COSTS
ACTUAL. ESTIMATED and CONTRACTED

CONCRETE SEWER.*

The main sewer on Princess Street, Hamilton, Ont.,

from Sherman Avenue to W'entworth Street, is 24 inches

diameter, and it was proposed to build this with fire clay

pipe. All the other main sewers, being' of larger diameter,

were built of concrete. Before finally deciding on fire clay

pipe in that section, 100 feet of 24-inch sewer was laid, com-

posed of concrete, mixed 1:2:4, four inches thick, two-

thirds of the sewer being constructed in the trench, the

upper one-third was moulded on the surface and placed in

the sewer after being properly set. The cost of this section

of sewer was carefully kept in detail, with the result that

the concrete sewer was found to be much cheaper than the

fire clay pipe. Therefore, it was decided to construct a

concrete sewer in this section.

Cost of 24-inch Diameter Concrete Sewer— Labor and

IVIaterials 100 Lineal Feet.
|

Labor.

Bottom, 2 :3, g men g hours at 20c $16 20

Bottom, 2:3, setting moulds, 3 men g hours at 20c.. 6 21

Top, 1:3, moulding, 2 men 18 hours at 20c 7 20

Setting tops 10 00

Material.

70 bags cement $35 00

S loads gravel (10 cubic yards) 10 80

1 Coal for mixer i 00

Total cost for 100 feet .$86 41

Cost per lineal foot of concrete pipe sewer 24-inch dia-

meter, 86 4-10C.

^ »

LOCAL COSTS OF PIPE-LAYING IN NEW ENGLAND.

In their recent investigation of the Boston Water De-

partment, Metcalf & Eddy, consulting civil engineers for the

Boston Finance Commission, collected considerable compara"
I tive information regarding the cost of pipe-laying in various

cities in New England. These costs were all on *he day

labor basis by municipal forces. The difference in dimen-

sions of the trenches and in wages and hours of labor made
comparison somewhat difficult, but the engineers succeeded

in reducing to practically a uniform basis, and in adjusting

the rates at different periods so as to conform to the period

covered by the cost determination in Boston. This in-

cludes 2% years, namely igo5 to July ist, igo7. From Met-

calf & Eddy's report, which has recently appeared in a

volume of some 1,200 pages the following digest has been

made :

In the accompanying table are given, following the name
of each city, the wages and hours of common labor during

the period under discussion ; the length of pipe included in

making up the average cost ; the years in which this pipe

was laid ; the actual labor cost per foot ; the depth of trench

;

the corresponding cost per foot for a trench six feet deep,

such as is used in the City of Boston ; and, finally, the corre-

sponding cost for a six-foot trench, if the wages had been

uniformly $2 per day an3 the hours sixty per week.

In making the computations, it was assumed that a

trench six feet deep would cost 20 per cent, more per foot

than one five feet deep. As a matter of fact the actual in-

crease in cost would probably be something less than 20 per

cent., since there would be very little if any increased cost

* From information furnished by A.

City Engineer, Hamilton, Ont.

F. Macallum, C.E.,

of placing the pipe, making joints, etc., and no increase in

the cost of teaming. On the other hand, the cost of exca-

vation for the lowest foot might be a little greater than one-

fifth of the average cost, but in most cases probably not

enough greater to offset the practically unchanged cost of the

items mentioned above. The addition of 20 per cent, is,

therefore, probably more than ample to allow for the in-

creased depth of trench.

In reducing the actual costs to what they would have

been had the wages been $2 per day and the hours sixty per

week, it has been assumed that the actual efficiency of labor

per hour was unaft'ccted by the change in hours and wages.

The figures in the last column of the table should be

absolutely comparable. The greater difficulties encountered

in Boston on account of many obstructions, etc., do not enter,

since all jobs involving such difficulties have been rigidlv

excluded from the computations and comparisons.

From them it is evident that the pipe-laying cost in the

City of Boston is 6g per cent, greater than that of the aver-

age of the other seven cities, and nearly 44 per cent, greater

than the cost in Worcester, where it is the highest of any of

the seven.

In the case of Cambridge, besides data showing the cost

in 1905, average labor cost per foot was furnished of laying

4, 6, S and 12-inch pipe from 1894 to 1903. The fluctuations

in these costs are not remarkable, and there was no wide

divergence from the average during this period of ten years.

After adding 20 per cent, to make the figures comparable

with those for six-foot trench 'n Boston, the average for the

ten years was 40.4 cents per foot for all sizes, or, separating

the figures, 31.4 cents for four-inch pipe, 35.1 cents for six-

inch, 43.4 cents for eight-inch and 51.6 cents for twelve-inch.

In 190S, however, as already noted, the average cost on the

comparative basis was 60.3 cents per foot, an increase of 49

per cent, over the average for the ten years 1894-1903. No
data were furnished which explained the sudden increase.

Reducing 40.4 cents per foot to the $2 per day and sixty

hour per week basis, the comparative labor cost of pipe-

laying in Cambridge prior to 1904 was found to be 31.6 cents

per foot. During this same period, 1894-1903, the labor

cost in Boston reduced to the same basis was rapidly in-

creasing, and ranged from 37.3 cents at the beginning of the

period to 59.3 cents at the end, or from 18 per cent, to 88

per cent, more than the cost in Cambridge.

Metcalf & Eddy show that from the foregoing infor-

mation it can only be concluded that under labor conditions

as they exist in other neighbouring cities, a fair average

labor cost for pipe-laying work, reduced to the uniform basis

of $2 per day and sixty hours per week, would be about 42

cents per foot, with 50 cents as a maximum. Of course indi-

vidual pieces of work would often exceed the average and

others would frequently fall considerably below it. .\s

against these fair costs, this work cost the City of Boston,

on the same basis of hours and wages, about 70 cents per

foot for the three years prior to July 1907, or from 40 to 70

per cent, in excess of its reasonable cost.

Reduced to the basis of hours and wages, at the time of

the report (i.e., forty-four hours per week and $2.25 per

day), the fair average labour cost as estimated upon the

basis of a cost in other cities would be 63.7 cents per foot,

with 76.6 cents as a reasonable maximum, against which the

average cost for the previous two and one-half years (on the

same basis) was equivalent to $1,081 per foot, an excess of

44.2 cents per foot, or 69 per cent, over the fair average cost.

It is difficult to estimate the total excess cost resulting

from this inefficiency of labor. The lengths of pipe laid

from which the average costs were computed—including only

those jobs on which there were no special difficulties which
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might render them not comparable with other jobs, and in-

cluding no rock excavations-constitute but a small part of

the total pipe of these sizes (6 inches to 12 inches) actually-

laid. It is probable that on the jobs involving special diffi-

culties, where the actual labor costs must have been greater,

the excess over a reasonable cost was also larger; and on

contract jobs, which have usually been done at a less cost

than the day labor jobs, the excess over a reasonable cost

would be less. The total length of six-inch to twelve-inch

pipe laid in the year 1906-07, as stated in the last annual

report of the Boston Water Department, was 57,949 feet.

If the excess labor cost on all of this may properly be taken

as 44.2 cents per foot on the $2.25 per day basis, equivalent

to 39.2 cents on the $2 per day basis, then the city actually

paid $22,000 more than it should have done, for labor alone,

in laying pipe of six-inch to twelve-inch diameter in 1907.

The total length of main pipes laid in the year 1906-07

was 71,307 feet. Since the inefficiency labor is not con-

fined to work upon small sizes of pipe, and is experienced in

some degree upon the contract work as well as upon that

done by day labor, the engineers estimate that this in-

efficiency resulted in a total excess cost of pipe-laying, for

labor alone, amounting to something like $20,000, and pos-

sibly much more, for the year ending January 31, 1907.

T.\BLE SHOWING COMP.VR.ATIVE L.-\BOR COST OF LAYING PIPE IN V.\RIOUS CITIES.

City.

Actual Average Wages

—

Hours of Common Labor.
Wages. Hours.

Length of Pipe In-

cluded in Comput-
ing Average Cost,

Feet.

Year.

1905-06-07.

(To Ju^y i).

1907

'9<>S

1907

1906

1906-07

1907

1906

Boston $3.00 44 12. 151

Worcester* 2.00 48. 5,551

Cambridgre 3.00 47
Lowell 3.00 48 5,915
Somerville a.oo 47 3>4i8

Newton 1.75 48 3,338

New Bedford 3.00 48 15,720

Chelsea 2.00 46 2,474

Average of all except Boston.. 2.00

•It should be noted that a portion of the work done in Worcester in 1907 showed extremely high costs, and the average cost is therefore high.
Had the year igo6 been taken the average cost in last column would have been 34.7c.

Actual Cost
of Labor per
Ft. of Pipe,

Cents.

96.1

50.9

50.35

49.1

45-

»

S3-0

34-7

33.7

Depth
of

Trench,

Feet.

6

5

5

5

5
6

5

5

Computed Cost Corresponding Cost of
of Labor per
Foot of Pipe
for 6-f t. Trench,

Cents.

96..

61.

1

60.3

58.9

54.2

53-0

41.6

39-3

Labor per Foot of
Pipe with Wages $2,
and Hours 60 per Week
—Trench 6 Ft. Deep.
Cents.

70.

5

48.9

47.3

47.1

42.5

42.4

33-3

30.1

41.7

RAILROAD ORDERS.

(Continued from Page 20S.

)

7666—July 24—.Approving the Great Northern Railway

Standard Tariff of Maximum Sleeping and Parlor Car Tolls,

C.R.C. No. S.I.

7667—July 24—Approving G.T.R. tariff of Pullman Com-
pany's Berth and Seat Rates, C.R.C. S. 977.

766S—July 24—Approving G.T.R. Tariff of Parlor Car

Tolls, C.R.C. No. E. 940.

7669—July 24—Approving Quebec Railway, Light and

Power Company Parlor or Chair Tariff, C.R.C. Xo. S.I., be-

tween Quebec and St. Anne.

7670—July 24—Approving Central Vermont Railway

Company Tariff of Pullman Company's Berth and Seat

Rates, C.R.C. No. 233.

7671 — July 26—.Authorizing the Vancouver and Lulu

Island Railway Company to construct its railway across

Granville Street, in municipality of Point Grey, B.C., such

authority to be in force only for a period of three months

from date of Order pending a further hearing by the Board

in the City of Vancouver.

7672—July 23—.Approving of plans for the superstructure

of the bridge carrying the tracks of the Dominion .Atlantic

Railway Company across the Sissiboo River at Weymouth,

N.S.

7673—July 29—Directing the Great Northern Railway

Company to forthwith provide station accommodation at the

old stopping places adjoining the spur constructed into the

mill at Hazelmere, B.C.

7674—July 23—Extending until September 7, 1909, the

time in which the G.T.R. and Bay of Quinte Railway Com-
pany shall establish and maintain a through joint rate on

bituminous coal to Marlbank, Ont.

7675—August 3 — .Authorizing the Canadian Northern

Quebec Railway Company to construct a bridge to replace

the wooden structure near Stonefield Station, Que.

7676—August 3—.Authorizing the C.P.R. to open for the

carriage of traffic that portion of the second track of »he

Ignac Section of its line of railway, from mileage 119.8 to

mileage 120.0, a distance of 0.2 miles.

7677—July 30—.Authorizing the C.P.R. to open for carri-

age of traffic the portion of its Ignac Section from mileage

115. 1 to 120.8 Fort William Section, being portion of the

double track.

76-8—July 30—.Authorizing the Bethesda and Stouffville

Telephone Company to install its telephone instruments in

the stations of the G.T.R. Company at Stouffville and Union-

ville, Ont.

7679—July 30—Approving plan of the New Brunswick

Southern Railway Company for construction of a bridge at

West Waweig, N.B.

76S0—July 30—Approving detail plan of the subw-ay at

Winnipeg Street in the village of Schreiber, Ont., to be

built by the C.P.R.

7681—July 30—.Approving plans of the proposed bridge

of the Canadian Northern Quebec Railway over Blanche

River near Montcalm Station.

7682—August 3 — Authorizing the Canadian Northern

Quebec Railway Company to construct its railway across

public road between Lot 213 and Lot 147, Parish of St. Seve-

rin, mileage 71.44 west from the Quebec Bridge.

7683—July 16—.Authorizing the Canadian Northern Que-

bec Railway Company to construct its railway across

the public road between Lot 345 and Lot 344, 344-a, and 346

in the Parish of St. Prosper, at mileage 62.23 west from

Quebec Bridge.

76S4—July 16—Also across public road between Lot 336

and Lots 331, 332, 334, and 335, in the Parish of St. Prosper,

ntileage 61.0 west from the Quebec Bridge.

7685—July 16—Also across the public road between Lot

324 and Lots 317 and 31S in the Parish of St. Prosper at

mileage 60. ii.

7686—July 16—Also across public road between Lot 429

and Lots 430 and 432 in the Parish of St. Prosper.

7687—August 3—.Authorizing the Canadian Northern

Quebec Railway Company to construct its line across the

public road on the north-east side of Lots 9 and 10 south-

west of St. Severin Station, mileage 73. 77 west from Quebec

Bridge.

7688—August 3—Also across the public road on the

north-east side of Lot 130 E., south-west of St. Severin

Station, County of Champlain, Que., mileage 73.51 west

from the Quebec Bridge.

7689—July 29—.Authorizing the Canadian Northern

Quebec Railway Company to open for the carriage of traffic

the portions of its line from its connection with the Quebec

and Lake St. John Railway at Quebec, to Garneau Junction,

Quebec, a distance of 78.76 miles.

76go—August 3—Approving revised location of the

Chemin de Per de Colonization du Nord being about mileage

15 north-westerly to about mileage 20 north-westerly (from

Nomining).
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76m—July 16—Authorizing- the Montreal Terminal Rail-

way Company to construct, maintain and operate branch

line on premises of the Lakefield Cement Company at

Longue Point, Que.

7692—August 3—Authorizing the Bulton Telephone

Company to carry its wires across the tracks of the C.P.R.

at Lot S, between Concessions i antl 2, Township of Albion,

Ont.

7693—August 4—Authorizing the Municipal Council of

Maidstone, Ont., to carry wires across track of G.T.R. at

Tecumseh Road, Puce Street.

7694—.August 3—.Authorizing the Oro Telephone Com-
pany to carry its wires across the tracks of the G.T.R. on

Colbourne Street, in the Township of Oro, Ont.

7695—.August 3—.Authorizing the Fingal Telephone

Company to carry its wires across the track of the Pere Mar-

(luette Railroad at public crossing three miles west of St.

Thomas, in Southwold Township, Ont.

7696—August 3—.Authorizing the Oro Telephone Com-
pany to carry its wires across the track of the G.T.R., where

the same crosses the road allowance between Concessions 3

and 4 in the Township of Oro, Ont., north of the Ridge Road.

7C97—.August 3^.Authorizing the Municipal Council of

the Maidstone to carry its wires across the tracks of the

C.P.R. at the road east of the Puce River public crossing,

about three miles west of Bell River Station, Ont.

769S—-August 3—Authorizing the C.P.R. to construct,

maintain and operate spur to the premises of the Wood
.McNab Lumber Co., on the British Columbian Southern Rail-

way, East Kootenay District, B.C.

7699—August 3—.Authorizing the G.T.R. to construct

five bridges between Chatham and Windsor, Ont., on the

iSth District.

7700—.August 3—.Authorizing the -Atlantic, Quebec and

Western Railway Company to construct bridge at Grand

River Crossing, Section 6, mileage 51.

7701—.August 3—.Authorizing the C.P.R. to construct

branch line to premises of the Ontario Lime -Association,

on the north side of Dupont Street, Toronto.

7702—.August 3—Authorizing- the Canadian Northern

Ontario Railway Company to construct bridge over the

\'ermillion River at mileage 26.66 from Sudbury Junction,

Ont.

7703 — .August 5—Temporarily approving pending the

final determination by the Board of the tariffs of tolls which

the Bell Telephone Company shall be authorized to charge,

its agreements with six rural telephone companies.

7704—August 3—-Authorizing the C.P.R. to construct

bridge No. 77.7 on the Moose Jaw Section, Western Division.

7705—-August 3—Authorizing the C.P.R. to construct

bridge Xo. 9.4, North Branch Michael Creek, Cranbrook

Section. .

7706 — -August 3—.Authorizing the G.T.R. to construct

branch line commencing at the G.T.R. station yard of the

Town of Oakville, Ont., thence north-easterly and crossing

the Seventh Line Road to the north side of the said road.

7707—-August 5—.Authorizing the Hamilton Cataract

Power, Light & Traction Company to carry its power wires

across the tracks of the Toronto, Hamilton & Buffalo Rail-

way in the Township of -Ancaster, at Horning Mountain

Road.

770S—.August 5—Recommending to the Governor-in-

Council for sanction the by-law of the Canadian Northern

Quebec Railway re spitting and smoking in cars and on

premises.

7709—-August 5—Recommending to the Governor-in-

Council for sanction lease of the C.P.R. with the St. Mary's

and Western Ontario Railway, dated February igog.

7710—August 5—Recommending to the Governor-in-

Council for sanction by-law of the Canadian Northern On-

tario Railway re spitting and smoking in cars on premises.

7711—-August 5—-Approving location of the Canadian

Northern Railway through Section 4, Township 22, Range

17, west of 6th Meridian to a point five miles beyond the

Railway Belt, mileage 10 to 24.

7712—August 4— Approving location and detail plans of
C.P.R. Station at Indian Head, Sask.

7713—August 5—Extending until October ist, 1909, the

lime for the installation of gates at the crossings of the

C.P.R. at Vancouver, B.C., at Columbia Avenue.

77 "4—July 15—-Authorizing the Corporation of the City

of Fort William to cross with the lines of its Electric Street

Railway, together with the necessary poles and wires and
to transmit power over the tracks of the C.P.R. at the inter-

section of the line with Pacific .Avenue, Fort William, Ont.

77>5—August 5—Directing the Commissioners of the

Transcontinental Railway to provide an interlocking plant

at the crossing of the Temiscouata Railway near Grand Falls,

N.B., and authorizing the operation of trains at the crossing

for construction purposes only pending the installation of

the interlocking system.

7716—August 5—Approving book of reference of the

United Gold Fields of British Columbia, Ltd., showing
amended location of line from Frank to Grassy Mountain,
B.C.

7717—August 5—.Approving book of reference of the

Esquimalt & Nanaimo Railway, showing change in location

of line from mileage too to 107 and mileage 107 to 127.

771S—.August 5—.Approving location of the Georgian

Bay and Seaboard Railway from mileage 48.05 to 63.42 from
a point opposite Lot 17, Concession i, in the Township of

Eldon, on the County Boundary to point in Lot 23, Conces-

sion 12, Township of Mariposa, County of Victoria, Ont.

7719—-August 5—.Approving of revised location of

Georgian Bay and Seaboard Railway from mileage 41.95 to

48.05, being from point in the north half of Lot 10, Con-

cession 2, Township of Mara, to a point on the County Line

east of south half of Lot i. Concession 8, Township of

Thorah, County of Ontario.

7720—July 28—Approving " exceptions " to the rating

of silver ore to the official classifications as incorporated in

the G.T.R. freight tariffs C.R.C. Nos. £-1599 and 1600 and

C.P.R. freight tariffs, C.R.C. Nos. E-1422 and 1450, applying

from North Bay, Ont., to certain points in the United States.

7721—August 3—Authorizing the Municipal Council of

Maidstone, Ont., to carry wires across the tracks of the

C.P.R. at public crossing about three miles west of Belle

River Station.

7722—July 30—-Authorizing the City of Brandon, Man.,

to carry water main under tracks of the C.P.R. and Great

Northern Railway Companies on Twenty-Sixth Street.

7723—.August 3—Authorizing the Bell Telephone Com-
pany to carry wires across the tracks of the C.P.R. and at

public crossing. North St., Perth, Ont. 7724—-At public cross-

ing Wilson St., Perth Ont. 7725—-At public highway crossing

on the Cyrville Road, Ottawa, Ont., just east of the Rideau

River.

7726—August 3—Authorizing the Bell Telephone to carry

its wires across the tracks of the C.P.R about 800 feet east

of Sturgeon Falls, Ont. (Nipissing Street).

7727—August 3—Authorizing the Bell Telephone Com-

pany to carry its wires across the tracks of the C.P.R. about

1,300 feet west of Mile Post 21 (on road allowance between

the Townships of Springer and Pedley)
; 7728—across public

highway crossing about 750 feet east of mileage 63 (west of

Massey, Ont.).

7729—-Authorizing the Bell Telephone Company to carry

its wires across the tracks of the Central Vermont Railway

Company at Lake Street, Waterloo, Que.

7730-3—Authorizing the Bell Telephone Company to

carry its wires across the tracks of the C.P.R. 300 feet west

of Sturgeon Falls, Ont. (King Street). 7731—-At public

crossing about 300 feet west of mileage 61 (west of Massey,

Ont.).

7732—July 31—.Authorizing the Caradoc and Ekfrid Tele-

phone Company to carry its wires across the tracks of the

C.P.R. on the town line between Caradoc and Ekfrid.

7733—August 5—Authorizing the Bell Telephone Com-

pany to carry its wires across the tracks of the C.P.R at

Daniel Street, .Arnprior, Ont.
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HYDRO-ELECTRIC DEVELOPMENT.

Colorado Yule Marble Co.*

By S. S. Stone, B.S.

In the northern part of Gunnison county, Colorado, its

snow-capped peaks towerinjf 13,000 feet above sea-level,

stands White House Mountain. On its steep and oft-times

precipitous slope arc vast deposits of marble ; literally a
mountain of snow-white marble. Here arc the quarries of

the Colorado Vule Marble Co., 9,000 feet above the level of

the sea.

Volumes might be written of the hardships endured and
dangers incurred in opening- these quaries ; of the beauty
and grandeur of the rugged scenery thereabouts. After
leaving the hot springs of Glenwood, one of the beautiful

little health resorts of Colorado, the train takes us through
canons, along precipices, following the sparkling Crystal
River, now on one side, now on the other, but always
climbing, till, when we arrive at our destination, we discover
that in the forty miles between Glenwood Springs and
Marble, we have climbed nearly three thousand feet, and
find ourselves at an altitude of eight thousand feet above
sea level.

It is not our intention to extol the beauties of Colorado,
nor to devote much space to the history and development of

these quarries. It will be well, however, before going into

the details of the electrical equipment and hydraulic de-

velopment, to have a general idea of the quarries and mills,

together with their present and future requirements of

electrical power. I quote from an address given by the

president of the company. Col. Channing F. Meek, at a

meeting of the Denver Real Estate Exchange, Denver,
.April IS, 190S :

—
"The existence of this great deposit of white marble in

Gunnison county has been known for a great many years.

About twelve years ago some of it was quarried by the use
of dynamite, and placed in our State capitol. Probably you
are not aware of it, but dynamite is about as congenial to

marble as it is to glass. The result of that sort of quarrying
was that this deposit, more important in my opinion and in

the opinion of many who are competent to judge of it, than
any deposit in this State, not excepting coal, so far as its

value for this and the future time is concerned, was con-

demned.

"The matter was brought to my attention about four

years ago. I read the reports, which seemed to be over-

drawn and next to impossible of being true ; but after a

careful examination of the property I became firmly con-
vinced that here was probably the greatest deposit of white
marble in the world, and to-day my opinion of it is con-
firmed by what is, I believe, the most remarkable white
marble quarry opening in the world.

"Of the value of this marble deposit to the State I do
not believe a gentleman here has any conception. I doubt
sometimes whether those who are concerned with it day by
day can really appreciate it. We have over a billion and a

half cubic feet of white marble, of which the sample before

you may be taken as an average. This vast quantity of

marble is so exposed that you can measure it with a rule

just as you can measure the cubic contents of this room.
We have opened the quarry, and have on the face of the
cliff, which is so exposed for a mile in length, a quarry 240
feet long by about 40 feet in width. Because of the contour
of the cliff, which permitted the effect of heat and cold

through centuries to reach a few feet in from the surface,

there was on the outside marble some slight evidences of
this weathering. Now, we have gone in to a point where
there is not a single sign of weathering. In one part of our
quarry sixty-nine feet of the face is without a crack in any
direction, and, had we the equipment with which to handle
it, we could take out monoliths of marble as white and pure
as that sample and as sound, sixty-nine feet long.

"Our present quarry equipment has a capacity to pro-

duce about 700 cubic feet of marble per day, and machinery
is en route which will increase our production to 2,000 cubic

feet per day by the end of this year. We have erected a

finishing plant, which, for its size, is probably the most
complete marble mill in the country, and, therefore, in the

world, because American marble mills are the best known.
By the first of August we shall have increased our finishing

plant to a capacity of 750 feet per day, and we are prepared

to increase it as rapidly as the need exists. This finishing

mill is 674 feet in length by an average of sixty-five feet in

width. The overhead travelling crane in front of the mill

now in process of erection is 900 feet in length. We have

installed a hydro-electric plant of 1,250 horse-power capa-

city. We have built a railroad from the terminus of the

Crystal River Railroad above Red Stone to Marble. We
have built machine shops, and have in process of erection

a sawmill for lumber with which to box the finished marble.

We have built roads, and we are building the town. We are

preparing now to work our quarries day and night. It is

fair to estimate that within five years from this time our

capacity will reach 5,000 cubic feet per day of merchant-

able product."

* From the Clarkson Bulletin, July, 1000.

Fig. 1— Pipe Line Construction, Hydro-Electric Develop-

ment, Marble, Col.

The first power plant, finished July, 1907, has been in

operation since, and consists of a double DeRemer 5-foot

water wheel belted to two 200-k.w., 2,300-volt, 6o-cycle,

three-phase alternating-current generators, running at 600

r.p.m., the speed of the water wheel being 278 r.p.m.

The water from which the power is derived is taken

from the Crystal River and brought down in a steel pipe-

line, 3,677 feet long, with a fall of 381 feet. Of necessity

there are a number of bends, which reduce the effective

head by about thirty feet. The pipe at the intake end is 36

inches in diameter, tapering to 26 inches at the power-house.

There it is projected through two 3-inch nozzles on to the

buckets of the water-wheel.

The site of the intake was selected where three huge

boulders diverted the greater part of the water into a single

narrow channel, thus reducing the size and expense of the

necessary dam. A tunnel iig feet long was driven through

the solid rock, up to and underneath the bed of the river,

and tapping it underneath the channel at the intake. At the

lower end of this tunnel the pressure-box was located, and

here the pipe-line begins. The Crystal River at this point

flows in a series of steep falls through a narrow Ixix-like

canon, the walls of which are nearly perpendicular cliffs

from 1,000 to 2,000 feet high.

The difficulties of laying such a pipe-line are at once

apparent. To have driven a tunnel through the rock to the

more level ground below would have required an enormous

outlay of money and time. A shorter and much cheaper line
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was made by blasting a shelf out of the side of the cliff,

and on this shelf the pipe-line now securely rests. To
accomplish this men were let down by ropes or went down
on wooden ladders, fastened to the top of the cliff. They
there drilled and loaded holes in the face of the cliff, and

were then drawn up out of danger while the blasts were

fired.

At one place near the intake the line is carried across

the canon on a bridge, supported by cables securely an-

chored to the cliffs. At another spot a tunnel had to be

driven eighty-nine feet through a projecting cliff. It was a

friost difficult and hazardous undertaking, but fortunately

the whole work was completed without a single fatality.

The shelves and tunnels were made large enough to

contain two pipe-lines in addition to the one now installed,

and the wisdom of this is already apparent, inasmuch as it

is already necessary to lay a line to supply water for our

second power-house.

The new plant, one unit of which is already installed

and in operation, will contain two units, each consisting of

a double DcRemer 4-foot water-wheel, with double nozzles,

directly connected to a 450 k.w. 2,300-volt alternator.

. The DeRemer water-wheels are made by the Dillon Iron

Co., and differ from the Pelton wheel in that the buckets

Fig. 2—Traction Engine entering IVIill Yard.

are ribbed laterally as well as radially. All of the electrical

apparatus was manufactured by the General Electric Co., of

Schenectady, N.Y.

Each alternator will receive its exciting- current from
ii-k.w. direct-current generator, driven by its own water-

wheel or motor, as the smaller sizes are called. Each exciter

was placed on the shaft of its own generator in the old

power-house. While this has its advantages in saving floor

space and in economy of operation, it has this disadvantage :

that a heavy load thrown on the generator momentarily
retards the speed of both generator and exciter, and so

furnishes a double cause for loss of voltage. The exciters,

running at constant speed and provided with their own
water-wheels, will insure much better regulation.

The switchboard panels are made of marble from our

quarries. They are arranged in the usual manner, one

panel for each generator, one exciter, and one distributing

panel. The main bus-bars are common to both power-

houses. The two plants will run in parallel, giving a capa-

city of 1,300 kilowatts. Each power-house is equipped with

a ten-ton, hand-operated travelling crane to facilitate the

handling of the heavy machinery.

Two transmission lines are run from the power-houses :

one to the quarry, three miles away, and the other to the

finishing mill, a distance of one and a quarter miles. The
original line to the quarry consisted of three 7S-k.w. oil-

cooled transformers, located in a separate building, near
the power-houses, which step up the voltage to 6,600 volts

;

three lines of Xo. 6 fB. & S.) gauge, bare copper wire, car-

ried in double petticoat brown porcelain insulators, sup-

[X)rted on wooden poles. In the transformer-house at the

quarry the voltage is stepped down to 440 volts, which is

the voltage for all the motors. The transmission loss of

this line, including both sets of transformers, is 9 per cent.

The capacity of the quarry line is now being doubled, each

part with the exception of the poles, being duplicated.

In long distance transmission of power at a high

voltage, line losses and sizes of conductors may be calcu-

lated to a nicety by the use of the tables of line constants

published in electrical hand books or furnished by manu-
facturers of line wire ; but for short distances and moderate

voltages more simple methods are commonly used. In our

case we have found the following simple formula tn ho nf

sufficient accuracy :

—

D X W
A = X K

P X E'

Where A = Area of conductor in circular mils.

D = Distance of transmission (one way) in feet.

W = Total watts delivered at receiving end.

P = Per cent, loss in line of W.

E = Voltage between main conductors at re-

ceiving end.

Values of the constant, K, for any particular power

factor are obtained by dividing 2,160 by the square of that

power factor for single phase, and by twice the square of

that power factor for three-phase. The resistance of line

wire is taken as 10.8 ohms per mil-foot. In our case, three-

phase system and 85 per cent, power factor, K = 1,500.

The following data, together with what has been given

above, although meagre, permits of comparison of the

efficiency of the two plants.

Cclcrado Yule Marble Co Hydro-Electric Installation.

Power House. Old. Old. Xew.

Diameter of wheels (feet) 5 5 4

R.p.m. of wheels 278 27S 360

Xumber of nozzles 2 2 4

Diameter of nozzles (inches) 3 3.25 2.5

Water pressure (lbs. per sq. in.).... 165 165 163

Xumber of generators 2 2 i

R.p.m. of generators 600 600 360

\'olts between phases 2300 2300 2300

Power factor (per cent.) 85 85 85

.'Vmperes 96 115 135

The load readings given are those of the greatest load

which can be carried, at the rated speed, with the nozzles

used and the gate valves wide open. The efficiency of the

generators is guaranteed by the manufacturers to be gS per

cent, at full load and that of the water wheels to be 85 per

cent.

The uneven and rocky nature of the mountains present

difficulties for electric transmission as well as piije-line

laying which can hardly be appreciated by the eastern en-

gineers. In placing the poles for the transmission line from

the power-house to the quarry, for instance, fully forty per

cent, of the holes had to be blasted out of solid rock.

The quarry equipment consists of one 200 h.p. induc-

tion motor, directly connected to a compressor, which sup-

plies the air pressure for the pneumatic channelers, drills,

and hoist; one 15 h.p. motor for pumping water; six

electric channelers, and one 100 h.p. motor to run the

hoisting apparatus.

The power is transmitted to the mill at generator

voltage, the original line being 'Of No. 4, bare copper wire.

The new line is of No. 0000 copper cable. The poles used

have a diameter at the top of ten inches.

At the mill the voltage is reduced to 440 volts and dis-

tributed at that pressure.

The old mill contains two 75 h.p. motors, which run

the eight gang-saws employed in sawing the marble into

slabs and blocks of the desired size; one 75 h.p. and one 50

h.p; motor furnish the motive power for the rubbing beds,

polishers, planers, turning lathe, and hoisting machinery.
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One 50 h.p. motor is installed in the machine shop across

the railroad track from the mill, and another of the same
size in the wood finishing shop a short distance away.

In the new mill will be ten 75 h.p. motors ; five will

keep in continuous operation the twenty-two gangs, and the

remainder will operate the finishing machinery. In addition

to the outside crane, mentioned by Col. Meek in the abstract

referred to (which crane has a span of seventy feet), there

will be an electric travelling crane inside the building for

conveying the marble blocks from the saws to the finishing-

room, and thence to the shipping department.

The road from the quarries to the mill, three and one-

half miles in length, is one of the best mountain roads in

the State. Formerly a mountain trail, it has been trans-

formed, by months of labor, into a hard, solid road, twelve

feet wide at its narrowest point.

At present the marble is being hauled by one 120 h.p.

traction engine, drawing four wide-tired, heavy wagons,

specially built for this purpose.

This train makes two trips daily, carrying from sixty

to seventy-five tons of marble each trip. The wagons are

loaded at the quarry by pneumatic hoist and unloaded at the

mill by an electrically operated derrick.

This fall it is proposed to build an electric road over

this route to transfer the marble from the quarries to the

mill. A synchronous motor, direct-connected to a direct-

current generator, will furnish the power. With a synchron-

ous motor it is possible to "build up" the power factor of

the line, which is necessarily low by reason of the many
induction motors used throughout the system.

As the population of Marble increases, and it has

doubled the last year, the lighting load becomes more a

factor. There are in operation at the present time fifty arc

lamps and 700 incandescents, with the number increasing

daily.

The demand for power more than keeps pace with the

power-house construction, so that as soon as a new gen-

erator is installed it is at once put in commission. For that

reason no opportunity is given for making tests and little

data are available. ^ •

RELATIVE STRENGTH OF CONCRETE.

It is ordinarily assumed, at least by the inexperienced,

that the strength of concrete is measured by the proportion

of cement in a given mixture relatively to the amount of the

other materials—sand and stone. But the fallacy of this

assumption is shown by the fact that the total volume of

concrete is always less than the sum of the volumes of its

ingredients. This is due to the ability of the smaller par-

ticles—the cement in a semi-liquid condition and the fine

sand—to fill all interstices or "voids" between the larger

pieces of stone. More compact concrete can be secured

by the use of gravel than broken stone—the angular pieces

of the latter frequently arch together, allowing voids to form

beneath. In a technical, yet very practical, way this subject

is discussed in a recent paper by Mr. Leonard C. Wason,

president of the Aberthaw Construction Company, Boston,

Mass. He shows that for watertight work gravel is always

to be preferred as compared with broken stone.

There is little difference in strength between concrete

made by broken stone or by gravel. Mr. Wason has proved

by actual test that broken stone having a rough surface

with angular fractures will give an increase in strength over

rough bank gravel of about 15 per cent, in most cases. In

some, however, the gravel has given the greatest strength.

This is always true if the stone has a glossy surface such

as is found in some trap rocks.

In the first instance, if the specifications required ono-

three-six broken stone concrete, and there is a difference in

cost between broken stone and gravel screenings of two
cents per cubic foot, it will be cheaper to use a mixture of

one-two and one-half-five with gravel and still obtain an
equal strength with the broken stone. Mr. Wason makes
the rule never to allow the size of stone in its greatest

dimensions to be more than half the thickness of the work
into which the concrete is to be placed. In large size work

very much larger stone can be used than is ordinarily done
with very good results, the only limitation being that of

convenience in handling. In regard to placing, it is much
easier to obtain dense concrete, that is, without voids, using
gravel than using broken stone, as angular pieces will

sometimes arch together, allowing a void to form under-
neath. Therefore, for watertight work gravel is to be pre-

ferred every time. For nearly all classes of work the best

results will be obtained by using such an amount of water
that the concrete when placed will just barely quake, but
is not sufficiently soft to flow.

EXPERIMENTS ON ELECTROLYSIS IN REINFORCED
CONCRETE.''

By A. S. Langsdorf.

The possible corrosion of the steel reinforcement of

concrete structure is a matter that must appeal strongly to

engineers in view of the constantly increasing use of this-
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had no current through it, in order to compare its condition

with that of the other at the end of the test. The test was

continued for a little over thirty days, current beins on con-

tinuously. The results showed an unexpected deterior-

ation of the concrete, and N'os. 1 and 3 in sea water.

Specimen? two and three were then connected in

series and a steady current applied, lar^e cracks appear-

ing in it. There were also strong evidences of electrolytic

action on the pipes, a layer of rust having formed upon

them which extended into the concrete especially on the

walls of the cracks
;

pitting of the pipes was very notice-

able, and there was an appreciable loss of weight.

In the second set of tests two blocks (\os. 4 and 5)

were made, similar to the three others except that Rosendale

cement was used. The test run was again continued for

thirty days with the current constant at o. i ampere. The

results were similar to those of the first test, except that

No. 4 (in sea water) showed greater electrolytic action, a

hole I X }i inches having been eaten clear through the

pipe. In the first test, No. i, in sea water, but without

current, was absolutely unaffected. .\ sledge hammer and

chisel were required to break it open, and the pipe was

clean and bright. In all the other specimens the concrete be-

came soft and crumbly, so that in places a penknife could

be easily thrust into it.

Washington University Tests.

The tests made at Washington University were also

divided into two parts, but 12 specimens were used in each

part. .-Ml of the specimens consisted of i H inch pipe em-

bedded to depth of Qyi inches in a 1:3:5 concrete

made rather wet and thoroughly tamped. The cement was

Red Ring brand and the aggregate was crushed limestone.

The thickness of concrete all around the pipe was 2 inches.

The specimens, after ageing for about 50 days, were placed

in six gallon glazed earthenware jars, raised above the bot-

tom by wooden blocks, and were immersed in fresh water

to within about i inch of the top of the concrete ; fresh water

was added as necessary to replace loss through evaporation.

Fig. I shows the details of the specimens.

In the first run eleven of the specimens were then con-

nected in series and a current of 0.05 ampere was passed
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Fig. 2. Loss of Weiglit of Concrete by Electrolysis in

One Week.

through them, the twelfth specimen being without current.

The run was continued for 70 days continuously. (It will

be noted that in this test the current was only half that

used by Mr. Knudson, and the run was more than twice as

long. ) All of the pipes were weighed before embedding
them in the concrete. .\t the end of each week one speci-

men was removed, broken open, and the pipe cleaned and
rewieghed, with the result shown in Fig. 2.

In the second run which continued for 33 days, the

specimens were connected as before, but the current

strength was raised to 0.2 ampere. The curve showing loss

of weight in this case is drawn in Fig.3 ; during both runs,
readings of the drop of voltage aroun dthe specimens were
taken at regular intervals. The apparent resistence per
specimen, calculated by dividing the volts per sample by
the current, varied in the first run from 6O0 ohms at the
start to about 1,200 ohms at the end; in the second test it

changed from about 50 ohms at the start to about 50,1 ohms
at the end. Mr. Knudson found an apparent maximum
resistance of from 300 to 400 ohms per specimen, but dif-

ferences in this respect arc to be expected because of varia-

tions in the density, or porosity, of the samples. It is to be
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Fig. 3. Loss in Weight of Concrete by Electrolysis in

33 Days.

understood that these resistances are apparent only, for

they include the effect of a very considerable polarization.

The specimens after their removal from the circuit

show large radial cracks that formed in the concrete, and
some show also a flaky white deposit that formed on the

outside surface. Lack of time prevented making an analysis

of this deposit, but this will be done in a further series of

tests.

Softening of the Concrete.

The softening of the concrete observered by Mr.
Knudson was confirmed in these tests, but it was not so

marked as reported by him, probably on account of the

different mixture used. The electrolytic action on the

embedded metal was very strong, as shown by the curve of

loss of weight. Whereas the specimens not subjected to the

current remained clean and bright, the ethers developed a

coating of rust whose thickness increased with the dura-

tion of current flow, and in all cases where cracks developed

a co.Tting of rust was deposited on the walls of the cracks.

The cracking of the concrete may possibly be explained

by the fact that the layer of rust is of rather loose consis-

tency, so that its density is less, and its volume greater

than that of the original material, thus giving rise to a

bursted force. The fact that the cracks are mainly radial

seems to support this hypothesis.

Mr. Knudson 's result, as well as those here described,

indicates quite clearly that great caution must be used in

the construction of reinforced concrete structures where the

conditions are similar to those of the tests such, for example,

as might be found in the case of bridge abutments or con-

crete sewers in the nei.ghborhood of grounded railway cir-

cuits. Further information is needed as to the extent to

which the reinforcement of such structures, when buried

in damp or wet earth, may become part of the return cir-

cuit of trolley lines : and also to determine the insulating

effect of waterproofing ingredients in the concrete. It is

the intention of the writer to take up these subjects in a

further investigation, and it is hoped that others w-ill also

undertake the study of this important subject.
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PARK ORNAMENTATION.

Extensive Work Carried Out at Lake Park, IVIilwaukee-

Effcct of Highy Expensive Stone Shaping

Produced in this Material.

An extensive piece of cast stone work is to be seen

at Lake Park, Milwaukee. Lake Park overlooks Lake

Michiii.-in from a bluff, cut here and there by ravines.

The park board built a carriage drive connecting the

bluff with the beach, and wished to make a stairway

down which those frequenting the park on foot might

reach tlie water easily. At the same time, it was de-

sired to «ive access to an athletic f^eld being laid out

on a natural amphitheatre just above the level of the

lake and, moreover, to add an architectural ornament

to the park suggestive of Grecian simplicity and dignity.

which the terrace terminates are each surmounted with

a tall flag pole. The cast stone in this work consists of

the Ionic sun dial, a number of Doric columns, soma

thirty-two pedestals, four hundred feet of balustrade,

and 'two bases for the flag poles each weighing three

tons.

The manufacturers of this cast, stone work, Messrs.

Hutchens & Friske, Milwaukee, were successful in pro-

ducing balusters and columns with a smooth fine surface

and a crystalline whiteness. The fine crystals in the

stone add to its attractiveness particularly in the sun-

light. The cement steps and concrete walls rough casted

\v^th cement were built by the Austin Construction Co.

The whole scheme was designed and superintended by

Mr. A. C. Clas, of the Milwaukee park board, his work

being entirely gratuitous. The cost of the cast stone

work was $5,000, and of the entire work $16,000.

Cast Stone Work In Lake Park, Milwaukee.

White stone would form the finest contrast with the 1

green of the bank and the blue of the lake, and wliite

was desired but the expense of stone or marble work

was so great that cast stone, a process of manufacture

rapidlv coming into general notice, was decided upon.

The results have been very satisfactory to the board.

Starting at a small paved "lookout" in the rear of

the park pavilion on top of the bluff, as illustrated, wind-

ing stairs descend to a recess containing a sundial.

From thence there is a further descent between Doric

columns to the lake. Midway in this incline a terrace

leads off to the south to the athletic field and to a grace-

ful series of curving seats and steps. The forks into

Cast stone is cast in molding sand as iron is cast.

It is a patented process. The molding sand used in this

case is a white silica sand brought from Illinois, moist-

ened with water and tamped hard around the woodon

pattern which has been made of the baluster or column

or other ornament desired. After the pattern has been

removed, the liquid concrete is poured through a hole

in the. top and allowed to stand for twenty-four hours.

The baluster, for an example, is the^ taken from the

form and allowed to stand five or six days before the

sand still adhering to it is brushed off. It is found that

the sand of the mold has absorbed the water from the

liquid concrete and left it hard and possessing a smooth,

fine finish. The finished product should be left to cure
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• -for sixty days protected from tlic suii and weather be-

. fore it is exposed to those elements. This curing sea-

sons it and, witii care exercised elsewhere and with

proper uiaterials, is likely to prevent any danger of iiair

cracking.

The composition of the stone cast at Lake Park was
lime-stone dust, Chicago A.\ Portland cement and water
with water-proofing and densifier added. Marble dust

is often used. The limestone dust used in this instance

was brought from Missouri where it is produced from
; a fine quality of white rock found there. Freight and
grinding render it expensive. The cement should be

thoroughly aged to weather out any free lime contained

in it. Lime may be found in green cement and if such
cement is used in cast stone work the lime is apt to be
blown by sun and water and to produce hair cracks.

The cement should also be as white as possible.

With care taken in the purchase of materials, in

conducting the work and in ageing, cast stone may be
produced that is very pleasing. Its cheai)ness as com-
pared with stone is made possible particularly when a
large number of pieces are molded from the same mold
such as balusters and other parts of this work in Lake
Park. Its cheapness will often make possible work of

this kind that would otherwise have to be abandoned.
That is, the efl'ect of elaborate and highly expensive
stone shaping and stone carving dupliiating classic

architectural models may be and undoubtedly will be
produced in cast stone at a cost within the reach of the

average builder. Cast stone will be particularly scr-

. viceabic in large work like the work just described, in

;

viaduct and bridge railings, etc., where the general

,
effect desired would be too expensive if stone were to be

I

used. Cast stone is whiter than Bedford stone and in

I
many cases this will be found to give an effect not poss-

ible to secure without the use of marble.

^mmmm^'W^.

Cast Stone Work in Lake Park, Milwaukee —Termination of the Terrace.

THE REAL VALUE OF STEAM COAL.

0. T. Randall.*

In general it may be said that a furnace may be de-

signed to burn almost any kind of coal with good efficiency,

and that the real value of a coal depends very largely upon

the number of British thermal units which it contains.

Tests which have been made at the Government Fuel Test-

ing Plant seem to indicate that the most important thing to

be considered in a coal is its heating value. Following- this,

the size of the coal may be considered as next in importance,

and when the moisture, volatile matter and ash are widely

different they must also' be considered'. The results of more

than 400 boiler tests at the Government Testing Plant show-

that the average drop in efficiency for a range of coals be-

tween 14,000 B.t.u. and 10,000 B.t.u. is only about 6 per cent.

This difference is due to the combined influence of the size

of the coal and the moisture, the volatile matter and ash in

the coal. It will be seen from these figures that the probable

influence of any of these constituents is not as great for

hand-fired furnaces as it is often thought to be. With cer-

tain boiler equipments in which a considerable overload is

necessary at times, the effects of these constituents may be

obtained, and it is for this reason that when coal is selected

for a given plant it is important that the coal supplied

should not vary greatly from time to time. Otherwise the

fireman may have serious difficulty in maintaining the cap-

acity required, and in burning the coal with good efficiency.

With a furance which is well designed, there should be a

close correspondence between the heating value of the coal

and the water evaporated. Small variations in moisture,

volatile matter and ash should make little if any difference

•^ the efficiencies obtained.

* Engineer in charge of the Fuel Engineering Depart-

ment of the Arthur D. Little Laboratories, Boston, Mass.

The size of the coal may influence the results to a serious

extent. Small sizes of anthracite coal packed together closely,

and strong draughts are required to burn them. This re-

sults in holes in the fire and a leakage of air in the boiler

settings. The loss is often estimated to be at least 10 per

cent. This is also true of many of the bituminous coals.

Other coals which coke readily, forming a loose bed of fuel,

do not show much loss, due to the presence of fine coal,

except such as is so small as to be carried off from the grate

by the draught. Witti any character of coal there may be a

loss of fine coal, due to sifting through the grates. That

this loss may be large is well known. The carbon in the

ash is an important item in determining the losses in a

boiler room. In many plants care on the part of the fire-

man has reduced this loss to the equivalent of 2 and 3 per

cent, of the fuel fired. Occasionally owners of power plants

have purchased for testing purposes a coal of higher grade

than they usually furnish for the boiler furnaces. The
results obtained have often been disappointing, and without

further investigation ttiey have declared that the plan of

purchasing coal on the basis of its heating value is at fault

and that corresponding results cannot be obtained from the

higher grade coals. On the other hand it has happened that

others have tried coals of lower heating value than the coal

regularly burned in their plant, and they often find a greater

drop in the evaporation than they expected. This has led

many people to believe that there is a great difference in

the value of coals for only slight variations in the com-

position.

Boiler tests are a rather crude method of comparing

coals, especially if the fireman is not accustomed to burning

the coal to be tested.

A chemical laboratory test is conducted under conditions

which may readily be duplicated, and the results are there-

fore more reliable than boiler tests.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS—413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box 1:5, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo, H. Webster; Secretary, H. K. Dutcher,

40-4» Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560. Ottawa; S. J. Chap-

leau, Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West S7th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont.; Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Xlfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, J. F. Demers, M.D., Levis, Que.; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southworth, Toronto ; Secretary, R. H. Campbell,

Ottawa.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. JiJash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—<)6 King Street

West. President, A. B. Barry; Secretary, R. B. Wolsey.

Meeting every Thursday evening dunng the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, III.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
F.^X.—President, J. H. Winfield ; Secretary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont. ;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
ADA.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, .Alcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President,
Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President; J. H.

Warder, Secretary.

COMING MEETINGS.

Canadian Forestry Association.—At Regina, Sask.,

Septcnil)er 3rd and 4th. Spi-i i:il meeting. James Lawlor,

II Queen's P.irk, Toronto, Ont,

Nova Scotia Society of Engineers: September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida, Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

American Society or Municipal Improvements.—Novem-

ber 9-1 1. Annual convention at Little Rock, Ark,, U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7> at

Toronto, general annual assembly. Secretary, Alcide Chauss£

R.S.A. ; P.O. Box 259, Montreal, Que.

National Gas and Gasoline Engine Trades Association.

Harry T. Wilson, treaMirer, Middlcton, Oluo; .Vlbcrt Strit-

matter, Cincinnati, Ohio. Next meeting November 30,

December i, 2, 1909, at Chicago, 111.



August 20, 1909. THE CANADIAN ENGINEER. 219

CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed lorms for the purpose will be furnished upon application.

TENDERS.

Quebec.

MONTREAL.—Tenders will be received up to noon on

Tucsd.iy, 14th September for the enlargement of the city's

aqueduct, by widening and deepening the same on a length

of about 27,300 feet. The work comprises about 1,176,000

cubic yards of earth excavation and about 400,000 cubic

yards of rock excavation, also the formation of the slopes

and banks of the widened aqueduct, the transporting to a

distance of excess of excavated material, the construction of

syphon culverts, the construction of dry stone wall lining in

the slopes, etc., etc., the whole according to plans, cross-

sections and specifications, to be obtained from George

Janin, superintendent and chief engineer of the Montreal

Waterworks, City Hall. (Advertised in Canadian Engineer.)

MONTREAL.—Tenders for electric light wiring and fit-

tings for the addition to Montreal Post Office will be received

until s p.m., Wednesday, .'\ugust 25. Plans and specifi-

cations to be seen on application to A. Venne, architect,

Montreal, and Napoleon Tessier, secretary. Department of

Public Works, Ottawa.

Ontario.

GODERICH.—Tenders will be received up to noon of

August 31st, for the erection of a nine-roomed public school,

in the town of Goderich. Plans and specifications may be

seen at the office of A. J. Barclay, architect, Crown Life

Building, Toronto, or A. D. McLean's clothing store, The
Square, Goderich.

TORONTO.—Tenders will be received up to 12 o'clock

noon on Monday, .August 23rd, for Bridges and Culverts on

the wagon road from the Montreal River at Smyth to Gow-
ganda as follows : One bridge at Lost Lake, 290 feet long,

with approaches. Two bridges at Long Point Lake, 25 feet

long, with approaches. Four bridges between Lost and

Leroy Lakes, 25 feet long, with approaches. Two bridges

at Miller Creek, 25 feet long, with approaches. About 400
feet of side hill bridging near Lost Lake. .A.nd about 45 cul-

verts. The work is to be completed by the first of October,

igog. Plans and specifications and tender forms may be

seen at the office of C. H. Fullerton, Engineer, New Lisk-

eard, or F. Cochrane, Acting Minister of Public Works.
TORONTO.—Tenders will bo received until Thursday,

October 14, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian
Engineer.

)

TORONTO.—Tenders will be received until Thursday,
October 14, for electric motors. Further particulars may be

had from the city engineer. (Advertised in the Canadian
Engineer.)

AMULREE.—Tenders will be received up to Friday,

August 27, for the $3,695.40 debentures for drainage works.

J. D. Fisher, Township Clerk, Amulree P.O., Ont.

P.\RKHILL.—Tenders for electric light fixtures, etc.,

will be received until Monday, August 23. Plans, etc., to be

seen on application to James Phelan, Clerk of Works, Park-
hill ; T. A. Hastings, Clerk of Works, Customs Building,

Toronto. Napoleon Tessier, secretary. Department of

Public Works, Ottawa.

TORONTO.—A number of timber and tie berths in the

districts of Algoma, Sudbury, Thunder Bay, Kenora, and
Rainy River, Ont., will be offered for sale by public tender

on Wednesday, September isth. For plans, etc., apply to

F. Cochrane, Minister, Department of Lands, Forests and
Mines.

ORILLIA.—Tenders will be received until 8 p.m. Thurs-
day, September 9, for constructing the following works:
Contract "A," Sanitary Sewers, about 15,000 lineal feet.

Contract " B," Sewage Pumping Station. Contract " G,"
Sewage Pumping Machinery. Contract " O," Force Main,
about 7,000 foct iron pipe. W. C. Goffatt, Mayor, Orillia.

Willis Chipman, C.E., chief engineer, Toronto, Ont.
TORONTO.—Tenders will be received until Monday,

October 4th, for erecting the Wilton Avenue Bridge. Joseph
Oliver (Mayor), Chairman Board of Control. (Advertised
in the Canadian Engineer.)

LOCHIEL.—Tenders will be received until Wednesday,
August 25th, for the construction of a drain. Total length
of excavation 19,700 feet; total estimated excavation 11,300
cubic yards, of which 206 cubic yards are hard pan. Plans
and specifications may be seen at the ofiice of Magwood
& Walker, civil engineers, Cornwall, On. ; V. G. Chisholm,
clerk.

GUELPII.—Tenders will be received until Tuesday,
August 24th, for the construction of three concrete bridges.

L. Malcolm, city engineer. (Advertised in the Canadian
Engineer.)

,

Manitoba.

WINNIPEG. — Tenders will be received by Winnipeg
Public School Board up to Monday, August 30th, for a heat-

ing and ventilating plant to be installed in the Greenway
School. For plans, etc., apply to J. B. Mitchell, Commis-
sioner of School Buildings, School Board Office; R. H.

Smith, secretary-treasurer.

British Columbia.

VANCOUVER.—Tenders will be received up to Monday,
September 6th, for grading and bridging of the Alberni

branch of the Esquimalt and Nanaimo Railway Company
from the loSth mile to Alberni (27K miles). See Mr. Bain-

bridge, Division Engineer E. & N. Railway, Victoria; Mr.
H. J. Cambie, Chief Engineer, E. & N. Railway, Vancouver,

for plans, etc. R. Marpole, vice-president.

VICTORIA.—Tenders are invited until September 15

for the supply of about nine hundred tons of cast iron socket

pipes and special castings. T. Lubbe, secretary, Esquimalt

Waterworks Company.
VICTORIA.—Tenders will be received up to Saturday

the 28th .'\ugust for constructing and completing sections

2, 3, 4 and 5, in all ten miles in length, more or less, of the

Vancouver Island Trunk Road. Plan, profile, drawings,

specifications and forms of contract and tender may be seen.

F. C. Gamble, Public Works Engineer, Department of Public

Works.

VICTORI.'\.—Tenders will be received up to Saturday

the 2 1 St August for the cables and metal required in con-

nection with a suspension bridge over the Eraser River, to

be delivered at Lytton, B.C., on or before the 30th October,

1909. Drawings, specifications, contract and forms of tender

may be seen at the office of R. J. Skinner, timber inspector,

Vancouver, and at the office of the Government agent. New
Westminster. F. C. Gamble, Public Works Engineer, Public

Works Department, Victoria.

CONTRACTS AWARDED.

Quebec.

SHERBROOKE.—Mr. C. Beauchesne, manager of the

Sherbrookc Construction Company, has secured a contract

for new buildings to be erected in Sherbrooke by the C.P.R.

These include a station, engine house, coal chutes, and a
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machine shop. The contract price is in the neighbourhood

of $40,000.

Ontario.

TORONTO.—Contracts have been let for the construc-

tion of the first Government wagon roads north of the

Height of Land, by the Provincial Department of Public

Works. From Matheson on the Temiskaming and Northern

Ontario Railway, seven miles of highway will run eastward,

while from Cochrane, the terminus of the Ontario Govern-

ment Railway, nine miles will be built in a northerly direc-

tion. The contractor is Mr. D. H. Black, of Parham, Add-

ington.

TORONTO.^Contracts for the remaining transformer

stations in connection with the building of the Government

power transmission line were awarded by the Hydro-Electric

Commission on August nth. The only remaining contracts

to be let in connection with the whole construction of the line

are for the portion of the mechanical equipment comprising

cranes, heating and water-piping. The contracts for the

erection of the stations at St. Mary's, Stratford, Berlin and

Guelph, were awarded to Messrs. Edge & Gutteridge, of

Seaforth, at $18,700 each, while those at Preston, Paris,

Woodstock, and St. Thomas, went to John Hayman, of Lon-

don, at $19,850 each. The contract for the supplying of

12,000 galvanized clamps to carry the cable w-as given to

Messrs. Pratt & Latchford, of Brantford, the lowest tender-

ers. The total price will be about $6,000.

NIAGARA FALLS.—A meeting was held on Saturday

evening to consider tenders for the construction of walks,

gutters, and face walls for the Kitchener Street and Glen-

view public schools. The tender of J. S. McCracken, which

w-as iij-i cents per foot and $611.60 for the whole work, was

accepted. Work will begin on the improvements at once.

ST. THOMAS.—A. Sells, of Port Burwell, was given the

contract for building a new road on Kane's Hill, at $3,000.

The contract was let by auction. City Engineer Bell acting

as auctioneer.

TORONTO.—The Provincial Government has awarded
contracts for the construction of seven miles of roadway east

from Matheson and nine miles north from Cochrane to D. H.

Black, Parham, Addington County, who submitted the

lowest tender. The proposed work signalizes the advent of

the first Government wagon roads north of the height of

land. It is proposed to further extend the roadway work in

opening up the district.

TORONTO.—Contracts were awarded by the Provincial

Public Works Department to Edward Gearing, of Toronto,

for enlarging the boiler house at the Normal School for

$2,345 and for painting Osgoode Hall to R. J. Hovenden for

$2,200.

GUELPH.—The Light and Power Commission for the

corporation of the City of Guelph have awarded a contract

to Messrs. Vandeleur & Nichols for the supply of two large

frequency changer sets and switchboards, and for the supply

of motors, manufactured by the Lancashire Dynamo and

Motor Company, aggregating about 1,600 horse-power.

Saskatchewan.

SASKATOON.—Tenders for the new Collegiate Insti-

tute were opened recently, and the contract awarded to the

lowest bidder. The following quotations were submitted

:

Brandon Construction Company, $93,669 ; Garson Hames
Company, i$92,945 ; S. Brown, Winnipeg, $92,870; Mooers

& Wells, $91,650; Neil Stuart, $89,497; Smith Bros. & Wil-

son, $87,500, and the Saskatchewan Building and Construc-

tion Company, of Regina, $84,555. The contract was there-

fore awared to the last mentioned firm, their contract price

being $9,114 lower than the highest bidder.

MOOSE J.\W.—The City Council have let contracts as

fo'lows: Concrete bridge, the Parsons Construction and

Engineering Company, at $7,490; the plank walk, George
Fitchett, 29c. per lineal foot ; concrete walks, Navin Bros.

REGIN.\.—The following contracts have been closed by

this city: Canadian Westinghouse Company, Ltd., one 500,

K.V.A. low pressure turbine generator .unit with, switch-

board panels and instrument, at a cost of $15,000 f.o.b.

Regina. Canadian Westinghouse Company, Ltd., one ex-

citer unit, consisting of Westinghouse horizontal turbine,

direct connected to Westinghouse direct jcurrent Turbo

generator to cost $1,768. C. H. Wheeler Manufacturing

Company, one C. H. Wheeler improved surface condenser,

$4,500.

Alberta.

LETHBRIDGE.—The City Council acting on the advice

of Smith, Kerry & Chace, their consulting engineers, and

the local engineers, Messrs. Arnold & Reid, gave the contract

for the coal and ash conveyers for the new power plant to

Babcock & Wilcox, of Montreal, for $7)775-

EDMONTON.—Charles May of this city has been

awarded the contract for the construction of the sub-structure

on the Macleod River and Wolf Creek bridges, the cost of

which will be in the vicinity of a quarter of a million dollars.

British Columbia.

VANCOUVER.—The fire committee is considering the

following tenders for a new patrol auto :

F. Darling & Co., 50-60 h.p $6250

E. P. Browning, 52-90 h.p 5600

E. P. Browning, 45-35 h.p 5300

E. P. Browning 5000

Storey & Campbell, 40 h.p 495o

W. J. Massey & Co 4500

C. W. SanclifFe & Co., 40 h.p 5300

FLRNIE.—A. J. Watson will build the new fire hall for

$12,160. The contract was originally given to Al. Rizztuo,

at $10,420. Mr. Rizztuo afterwards asked to increase his

figure to $11,820, but it was thought inadvisable by the

council to create the precedent of allowing tenderers to

change their figures.

Foreign.

PORTLAND (ME. ).—The Aberthaw Construction Com-
pany, Boston, Mass., have recently taken contract for adding

three storeys to the Crocker warehouse on Cumberland
.•Vvenue, owned by the Portland Savings Bank, E. F. & F. H.

Fassett, architects. The existing building is a five-storey

reinforced concrete structure, which the Aberthaw Company
erected several years ago. The columns will be reinforced

to carry the extra weight of ihe additional floors, and the

building completed to correspond with its existing design.

RAILWAYS—STEAM AND ELECTRIC.

Quebec.

MONTREAL.—Grading on the C.P.R. double track be-

tween Vaudreville and Finch will be completed next week,

and the track laying will be executed in the fall. J. P. Mul-

larkey, contractor for this work, which represents fifty-five

miles of construction, says the whole of the building oper-

ations will be executed in time to give the C.P.R. a double

track all the way from here to Smith's Falls before the end
of the year. This is to be an essential part of the company's

grain line from Victoria Harbor on Georgian Bay to Mont-
real, by way of Peterborough.

Ontario.

I

NORTH COBALT.—The grading for the electric rail.

I way from Cobalt to Haileybury is almost completed. The

;

only delay now is that the Haileybury end where in deference

to the representations of many citizens, the proposed line has

been slightly altered. The change will not hamper thq

work, which will now be pushed with renewed effort.

OTTAWA.—Notice is given of the intention to apply to

I Parliament for a charter for the Rginy River Radial Rail-

1 way Company, with power to build from the international.

I boundary to Fort Francis to the Lake of the Woods at the.

' mouth of Big Grassie River, with branches to Long S.ault

Rapids and with power for telephone, express, light, heat

and power business.

I

Manitoba.

I

WINNIPEG.—The last party of Hudson Bay engineers,,

in charge of W. J. Clifford, arrived back from the north last

Friday. They located the route from Split Lake to Fort
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Churchill, and encountered no difficulties in all the two hun-

dred miles. Since April they have been busy taking- sound-

ings in Churchill harbor. They have also inspected Nelson,

and report that cxcfUent harborage can be secured at either

point.

WINNIPEG.—S. C. Hill & Son, who for the past three

years have been engaged in bridge construction for the

National Transcontinental east of the city, are moving part

of their plant to .-Mberta this week, where they will be en-

gaged in similar work for the Grand Trunk Pacific and the

Calgary branch. Mr. Hill has secured the contract for the

Erection of the bridges on the first fifty miles of this branch.

The outfit will be taken to Toficld on the G.T.P., from which

point the teams will be driven in to the point where the first

bridges are to be built. Of these latter there are two large

structures, one over the Battle River, three thousand feet

long and one hundred and fifteen feet high, and one smaller

bridge eight hundred feet long. Mr. Hill has still to build

the bridge over the Seine River east of the city and to com-

plete one or two smaller structures, but with this exception

all the work on his contract on the National Transconti-

nental is done. The bridge over the Seine will be built as

soon as the course of the railway into the city through St.

Boniface is determined.

WINNIPEG.—The announcement was made from the

offices of the Grand Trunk Pacific recently that Smith Bros.

& Wilson, of Regina, have been awarded the contract for the

erection of over forty station houses along the main line,

between Winnipeg and Edmonton. All of these stations

will be of a modern and artistic type, and the ma-

jority will cost in the vicinity of $5,000, while

several will run as high as $10,000. Some of the points

where these will be erected are Scott, Earl, Lazare, Kelliher,

Punnichy, Seamans, Allan, Meighen, Ingloe, Justice, Hope,

Uno, and Asquith. The Grand Trunk Pacific is spend-

ing a very large amount of money in whipping the

western line into first-class shape, and the money
spent On new building's will figure into the hundreds of

thousands.

WINNIPEG.—E. J. Chamberlin, vice-president and

general manager of the Grand Trunk Pacific, has under con-

sideration the bids for the construction of a most important

section of that road. The contract calls for the completion

of the dump through a somewhat rough country, extending

from the Copper River, which is the east end of the present

contract, east to Aldermere, a distance of 130 miles. In this

division it is estimated that there are 1,500,000 cubic yards

of rock to be removed. At a somewhat high estimate, it is

computed that it will costfrom $2 to $3 a yard to move this

roclc, which would mean an expenditure of frorn $3,099,009

to $4,500,000. The entire cost of the construction of the

dump for the distance is estimated at from $5,000,000 to

$6,000,000. For the first one hundred miles of construction

from Prince Rupert east, the Grand Trunk Pacific will have

to pay about $8,000,000. This contract is now being com-

pleted by the firm of Foley, Welch & Stewart, who expect to

get through with thejr work ip October.- The- expenditure

of $8,000,000 on this hundred miles is explained by the fact

that a great deal of work. is being done at Prince Rupert,

and that' the work of the hundred miles is chiefly in a rocky

country. The contract which is now being considered is for

work through a country, presenting, fewer engineering prob;

lems and with less rock work. '

British Cohumbia.

AWNCOrVER.—Macdbnell, Gzowski &' ^Cplii'pany, who
had the contfact for constructing the spii'al tnnnel-s Sn' the

Rockies, by which the "Big Hill" grade^ori the C.P.R.

main line will be g^featly ' redticed, was in the city' recently

closing up accounts in connection with the work- The
whole of the contract, which is the biggest pi<;ce\ of tuniiel-

ing ever carried out -in Canada, was'--completed and handed
over to the company .some days ago. "

, . . . . .,

V.\NCOUVER.—Owing' to the big increase in tlfe traffic

Oil the lines of the British Columbia Electric Company,
^nd witk a view to future developmehts on' the? hew lines,

whose construction is nearing completion-, a ivew appoint-

ment has been made by the company of an assistant

to F. R. Glover, the assistant manager, to have

special charge of the Chilliwack line. S. L. Prentcr,

who for twenty-four hours has been associated with the

C.P.R., has been given the appointment. Mr. Prenter is

one of the best known railwav men in Vancouver.

CEMENT—CONCRETE.

Quebec.

SIIKRBROOKE.— Considerable cement will be used in

the construction of new buildings to be erected at this point

by the C.P.R. The Shcrbrooke Construction Company have

the contract.

Ontario.

GUELPH.—As will be seen by our advertising pages,

Mr. L. Malcolm, city engineer, invites tenders for the con-

struction of three concrete bridges, approximating 700 cubic

yards of concrete.

NIAGARA FALLS.—J. S. McCracken has secured a

contract from the School Board for concrete walks at iij^c.

a foot.

Saskatctiewan.

MOOSE J.\W.—.\ contract for a concrete bridge to cost

$7,490 has been given to the Parsons Construction & Engi-

neering Company, and one for walks to cost $13,495 has

been awarded to Navin Bros.

Foreign.

NEW YORK.—In the construction of the foundations

for the railroad terminal that is being built by S. Pearson

& Son, Ltd., at Vera Cruz, Mexico, approximately 3,000 Ray-

mond concrete piles will be employed.
» ^ »

LIGHT, HEAT. AND POWER.

Ontario.

TORONTO.—The hydro-electric terminal station in To-

ronto is to be located on Garrison Common, at the foot of

Strachan Avenue, if the Board of Control's suggestion is

adopted. The station will be 400 feet long and 200 feet deep.

Quebec.

MONTREAL.—After October ist the Montreal Light,

Heat and Power Company will allow a discount of 33J-5 jjer

cent, on five-year contracts. The present rate is 15 per cent.

SEWERAGE AND WATERNVORKS.

Quebec.

MONTREAL.—Mr. George Janin, superintendent of

the Montreal Waterworks, invites tenders until September

14th for waterworks extensions.

Ontario.

NORTH TORONTO.—In future the work of sinking

water mains will be let by contract in, this municipality.

British Columbia.

VANCOUVER.—The demand of the city for sewer pip^

this year has been so great that the plant froxn which the

supply is usually obtained has been totally unable to keep

up with the demand. Thirty carloads have been brought in

from Seattle, and St. Louis and other shipments have beeii

ordered. In addition, 10,000 feet of lo-inch pipe has been

ordered from, the Old Country.

FINANCING PUBLIC WORKS.

The following mu-nicipalities have sold debentures :—

Blandford Township, Ont., $4,022.70; Red Deer, Alta.,'

$4^500; Whitewood, Sask., $4,000; Nokomis, Sask.', $8,090;

Delta', Man., $10,000; Sydney Mines, C.B., $25,600; Hawfces^^

bury, Ont.,' $9',400; Killarney, Man., $10,000: Inverm'ayj

Sask., sidewalks, $1,000; Carleton County, N.B., $26,000';

Madawaska County, $12,000.

Ontario.

GUELPH.—The ratepayers will vote on by-laws • to

authorize the erectioii of two new bridges, and also for local

improvements, the cost of which will be covered by fhe

issuance of debentures.
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ORANGEVILLE.—The by-law to raise $7,800 for the

purpose of erecting bridges in the township of Amaranth

was carried by a majority of 37.

BARRIE.—The by-law granting a loan of $20,000 to the

Barrie Carriage Company for the extension of its plant, was

passed.

PORT ARTHUR.—The following by-laws have passed:

$25,000 a year for ten years, and a free site, to the Western

Drydock and Shipbuilding Company, who will erect a

million dollar plant ; $3,500 to purchase the plant and equip-

ment of the Bell Telephone Company ; sewerage and water-

works extensions and double-tracking street railway.

Manitoba.

ST. BON'IF.-^CE.—The ratepayers will vote on by-law

authorizing the raising of $10,000 for the erection of a clock

tower on the city hall.

ST. VITAL.—The municipality have read for the first

time a by-law to provide foi: a supply of water. E. A. Pou-

lain is secretary-treasurer.

Quebec.

HL'LL. -.August 50 has been fixed as the date upon

which the citizens will vote on a by-law to raise $115,000 for

civic purposes.

LA COTE DES NEIGES WEST.—Until .^ug. 17th for

$15,000 5 per cent. 2S-year bonds, L. A Guimond, secretary-

treasurer, will receive tenders.

Saskatchewan.

MOOSE J.\W.—$35,000 electric light extension, $10,000

bridge, and $25,000 school debentures are offered for sale by

this municipality.

WEYBURN.—This town will sell debentures to com-

plete the waterwork system. The issue amounts to $75,000,

which will make the total debenture liability of the town

approximately $150,000.

MOOSE J.\W.—This city will issue $45,ooo debentures

to cover the cost of constructing walks.

MELVILLE.—The citizens have passed a by-law author-

izing the expenditure of $6,000 for drainage.

PRIN'CE ALBERT.—A by-law to raise $2,758 for sewer

extensions has passed.

Alberta.

LETHBRIDGE.—A by-law to raise $28,000 for exten-

sions to the electric light plant and for improvements to

other city property, aggregating $go,ooo, will shortly be

submitted to the ratepayers.

British Columbia.

XlCTdRlA.—The waterworks loan guarantee by-law^

which authorizes the borrowing of $1,350,000 for the pur-

pose of expropriating the works of the Esquimalt Waterworks

Company, and running a pipe line to Coldstream in order

to take water supply from there instead of from Thetis Lake,

will be voted on by the citizens on Thursday, August 26th.

TELEPHONY.

Ontario.

TORONTO.—The entire telephone system of the Tcmis-

kaming and Northern Ontario Railway between North Bay

and New Liskeard is being reconstructed. Two gangs of

men are now engaged in the work ; which will be completed

in about two months. The new system will be equipped

with all the most modern improvements, and will be de-

signed to provide a convenient and efficient service to the

mines and the settlers of the district. In the new depot at

Cobalt an up-to-date sw^itchboard will be installed to give a

connection with the mines. The line will also be extended

along the Kerr Lake branch to Kerr Lake Station, where a

switchboard will be located to furnish the mines of that sec-

tion with means of communication with the outside world.

It is the hope of the commissioners that the line will ulti-

mately be extended to Cochrane, the terminus of the pro-

vincial railway.

British Columbia.

VICTORIA.—The British Columbia Telephone Co. has

completed a long distance line between this city and Cum-
berland. The line was formally opened last week. It has

been in course of construction for the past six months, and

is all of copper, making the transmission perfect. Nanaimo
was the farthest point north reached by the telephone

system formerly. The new line adds another seventy miles

of wire, and gives communication w'ith Parksville, Little

Qualicum and Union Bay. At the present time the com-

pany is installing a branch exchange in Cumberland and in

Courtenay. From this point it is proposed to extend the line

up the Courtenay Valley and down to Comox Bay.

MARKET CONDITIONS.

Montreal, August 19th, igog.

Reports from the United States are satisfactory, so far as the markets
for pig iron are concerned. There is always a dull spell at this time of

year, so that the lack of trade at the present moment is in no way
discouraging. The tone is hopeful, though here and there arise com-
plaints that trade is not so active as it should be. The entire market
is looking forward to a considerable improvement this fall and the pre-

dictions of a head official of the United States Corporation that next

year should witness the biggest year's business the company ever had,
is not being lost sight of. There has been quite a large enquiry from rail-

way sources for supplies of different kinds, and large orders are being
placed from time to time. No price advances have taken place in pig

lately, although purchases cannot be made for future delivery at as low

figures as for spot iron. This, however, is not altogether an unusual
situation, it being doubtful if futures have been other than higher than
spot even during the depression.

In Great Britain, the improvement reported a week or so ago con-

tinues to make itself felt. Iron prices are firmly held and changes are

taking place in them from time to time without any very permanent
alteration being noticeable, quotations being \ip one day and down the

ne.xt. However, the present average is undoubtedly higher than that of

a few weeks ago, and the improvement continues. The home trade is

all that could be expected, and although there is little export to the

Continent, there is some to Canada whence some orders for delivery

before the close of navigation, are commencing to arrive.

Locally, the situation continues steady. Trade is moderately active

and the outlook for prices in the future is very firm. Orders are now
being placed for fall delivery and it looks as though the consumption
would be fairly active. In the list of products mentioned below, very

few changes have been made, spikes being firmer, however, and some
lumber prices being lower, although the lumber market is fairly hopeful:

Antimony.—The market is steady at 8H to gc.

Bar Iron and Steel.— Prices arc steady and trade is quieL Bar
iron, $1.85 per loo pounds; best refined horseshoe, $3.10; forged iron, $a;

mild steel, $1.85; sleigh shoe steel, $1.85 for i x H-base ; lire steel, $i.go

for ixH-base; toe calk steel, $3.35; machine steel, iron finish, $1.90;

imooth finish, $3.70; imported, $2.30.

Boiler Tubes—The market is steady, quotations being as follows:—

iSa and 2-inch tubes, S.'jC. ; aja-inch, 10c. ; 3-inch, iiJic. ; sJa-inch, 14 i-ac.

;

4-inch, 18 I-2C.

Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds;
felt paper, $3.75 per 100 pounds; tar sheathing, 40c. per roll of 400 square

feet; dry sheathing. No. 1, 30 to 40c. per roll of 400 square feet; tarred

fibre, 55c. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch).

Cement.—Canadian cement is qun table, as follows, in car lots, Tcb.,
Montreal:—$1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding loc. for

each bag. Good bags re-purchased at loc. each. Paper ba^s cost aX
cents extra, or loc. per bbl. weight.

Chain.—The market i* ^fadv a« follows :— ^i-inch. $5.30 ; 5.i6-iocb.

Sa-os; li-inch. $3.65; 7-16 inch, $3.45; S inch, $3.20; 9-16-inch, $3.15; ^-incb,

$3.05; »i-inch, $t; H-\qcM. $2.95; i inch, $3.95.

Coal and Coke.—Antnracite, egg. stove or chestnut coal, $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannr! coal,

$9 per ton; coke, single ton. $5; large lots, special rates, approximately

$4 f.o.b., cars, Montreal.
Copper—Prices are strong at 13?^ to 14c.

Explosives and Accessories.—Dynamite, 50-lh. cases, 40 per cent, proof,

15c. in single case lots, Montreal. Blasting powder, as-Ib. kegs, $3.15 per

keg. Special quotations on large lots of dynamite and powder. Detonator

caps, case lots, containing 10,000, 7sc. per ico ; broken lots, $1 ; electric

blasting Apparatus :—Batteries, 1 to 10 boles, $15: > to ao holes, $35; 1 to

3* holes, $35; I to 40 holes, $50 Wire, leading, ic. per foot; connecting,

50c. per lb. Fuses, platinum, single strentgh, per 100 fuses :--4-ft. wires.

$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; lo-ft. wires. $s- Double strengtb

(uses, 4-ft-. $3.75: 6-ft.. $4.30 : 8-ft,. $4.83; lo-fL, $5-37: F"*cs, time, double-

tape, $6 per 1,000 feet; explohmelers, fuse and circuit, $7.50 each.

Galvanized Iran,—The market is steady. Prices, basis, aS-gauge. arc :—

Queen's Head. $4.40; Comet, $435: Gorbal's Best, $435; Apollo, loM

•«. $4.35- Add ajc, to above figure^ for less than case lots; 36-ffauKc Ii

fSC less than 38-gauge. American sl-gauge and English 36 are eqnivaleati,

as are American toH oz., and English -tS-gauge.

Galvanized Pipe.—(Sec Pipe, Wrought and Galvanized).

Iron.—The outlook is strong. The following prices are for carload

quantities and over, on dock, Montreal: No, i Summerlce, $20; selected

Summerlee, $19.50; Clarence. $17; Midland or Hamilton pig is quoted

at $19.50 to $30, Montreal. It is said Dominion and Scotia companies arc

not quoting prompt delivery. Carron special, $19.50; Carron soft, $19.35-

Latha.—See Lumber, etc.

Lead.— Price* are about steady, nt $3-55 to $3.65,

Lead WaoL- $10.50 per hundred, $3oo per ton. f.o.b., factory.

Lumber. Its Prices on lumber are (01 car lots, to contractors, at atl*

points, carrying a freight rate of $t.so. Red pine, mill culls oot,

$18 to %33 per i.fto feet; white pine, mill culls, $16 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per i.noo ft.; mill culls, $12 to $14. Hemlock.

log run, culls out, $13 to $15. Railway Tics; Standard Railway Tics,

hemlock or cedar, 35 to 45c- each, on a 50. rate to Mootreal Telegrapk

Poles: SevcD-inch top, cedar poto, 35-ft. poles, $1.35 to $1.50 each; 10-ft,

fi,75 to $ : 35-ft., $3.75 to $v»5 each, at manufacturers' points, with $c.

freight rale to Montreal Laths: Qnolations per 1,000 laths, at point*

carrying $i.<o freight rate to Montreal. $a to $5. Shingles: C«4ar

shingtet. tame conditions at laths, X, $1.50; XX, $s.5o; XXX. $3.

HalU.—Demand for nails Is better, hut prices are steady at $j,w per

keg for cut, and $2.35 for wtre. base prices. Wire roofing nalli, 5c. Ih

Palnta Roof, barn and fence paint. 90c. per gallon ; girder, bridge,

and structural paint for steel or iron—shop or field-$i.ao per gallon, in

barrels; liquid red lead In gallon cans, $1.73 per gallon.

Pipe.—Cast Iran,—The market is unsettled and uncertain, a« dealers are

compelled to me^t competition from all sources. Prices ar^ ea<v and ap-

proximately as fot'owt:—$ji for 6 and Unch pipe and larger; $ja for
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5-iDch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Ga»
pipe is quoted at about $1 mure than the above.

Pipe.—Wrought and Galvanized.—Demand is much better and
the tone is hrni, thoufih prices are steady, moderate-sired

lots being: .<-4-inch, ^s-So with 6j per ceot. off (or black, and 4> per cent,

off for calvanited ; It-inch. $5.50, with 59 per cenL off for black and 44 per

cent, off for galvanized ; H-ioch, $8.50, with 69 per cent, off for black, and

59 per cent, off for galvanized. The discount on the following is 73% per

cent, off for black, and 63H per cent, off for galvanized; >i-inch, $11.50;

i-inch, $16.50; i.^a-inch, $33.50; iH-nch, $37; a-iDch, $j6; aH-inch, fs7-So:

S-inch, $75- 50: .^H-inch. $95; 4->nch, $ioa
Plates and Sheets,—Steel—The market is steady. Quotations are: $a.3o

for j-16 ; $3. JO for ^^, and $3.10 for H and thicker; 13-gauge being $3.30:

i4-gange, $2.15 ; and s6-gauge, $3.10,

Ralls.—Quotations on steel rails are necesiarily only approximate and
depend upon specification, quantity and delivery required. A range of

$;(x5o to $31 is given for 60-lb. and 7o-lb. ; 80-lb. and heavier, being $30;

rails, per gross ton of 3,340 lbs., f.o.b. mill Re-laying rails are quoted at

$17 to $39 per ton, according to coodition of rail and location.

Railway Ties.-See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. per roll; three-ply, 95c. per roll

of 100 square feet. Roofing tin caps, 6c. lb; wire roofing nails, sc. lb.

(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.— Prices are steady, at 9c. per lb. for sisal, and itc for Manila.

Wire rope, crucible steel, siz-strands, nineteen wires; H-'xa., $3,751 5-'*J»

$3-75; H, $4.75: ^. $6; H, $7-35 : H, $8.50: rt, $io; i-in., $I3 per lo* feet.

Spikes.—Railway spikes atc steady at $2.35 per lo-. pounds, base of

5Sx9-i6. Ship spikes are steady at $3.85 per 100 pounds, base of H x 10-

inch, and H x la-incb.

Steel Shafting.—Prices are steady at the list, less 95 per cent. Demand
it on the dull side.

Telegraph Poles.—See lumber, etc.

Tar and Pitoh.—Coal tar, $3.50 per barrel of 40 gallons, weighing about

500 pounds; roofing pitch. No. i, 70c per icm pounds; and No. 3, S5C. per

100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $4-75 Per half-

barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of i8o

to 300 pound. (See building paper ; also roofing).

Tin.— Prices are unchanged, at 3a to J2}4c
ZIno.—The tone is steady, at sH to 6c

* * » •

Toronto, .August 19th, 1909.

The local market is quiet and price changes are trifling. The demand
for brick is still good as is also the case with lumber.

The demand for pig iron greatly exceeds the supply and prices are

sure to rise. Copper on the other hand is quiet and although there are

many enquiries there is no great rush of purchasers.
The following are wholesale prices for Toronto, where not otherwise

explained, although for broken quantities higher prices are quoted:

—

Antimony.—Demand inactive, market unchanged at $9 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per

dozen, $7 to $9.

Bar Iron.—$1.95 to $a, base, per 100 lbs., from stock to wholesale dealer.

Market well supplied.

Beller Plates.— M-inch and heavier, $a.3o. Boiler heads a5C. per 100

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, i3i-inch,

IOC. ; I K -inch, 9c. per foot ; a-inch, $8.50 ; 2 ^i -inch, $10 ; a^ -inch, $ia6o;
)-inch, $ia.io; 3H-ioch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll ; tarred, 40c. per roIL Season over,

nothing doing.
Bricks.—Business is very active, price at some yards $9 to $9.50, at

others. Sow to $10. for common. Don Valley pressed brick move al*o

freely. Red and buff pressed are worth 5i8 delivered and $17 at works per

1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 70c per ton of 3,000 lbs., i-inch, a-inch, or larger,

price all the same. Broken granite is selling at $3 per ton for good
Oshawa.

Cement.—Cement is being offered at the low price of $1.55 per barrel

in car lots, including cotton bags, and sales have been made within
the month at s<^. less than this. Until the consumption increases.
prices will not improve. Sma'Ier dealers report a fair movement in small
lots at $1.40 per barrel in load lots delivered in town, bags extra. In

packages. Si. 40 to Si. 50, including paper bags.
Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This

price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75. These are all cash, and the quantity purchased does not

affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $3.65 to $3.85; lump coal from other districts, $3.4«

to $3.70; mine run loc. less; slack, $3.50 to $3.70; cannel coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at

from $5.35 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 73-hour coke,

SS-^S to $5 50.

Copper Ingot.—The market outside is higher and was excited yesterday.

But we quote still $13.85 to $14.05 in this market, with a fair movement.
Detonater Caps.—75c. to $1 per 100: case lots, 75c. per too; brokes

quantities, S:.

Dynamite, per pound, ai to asc, as to quantity.
Roofing Felt.—An improvement in demand of late, no change in price.

Fire Bricks—English and Scotch, $30 to $15; American, S37.50 to $35
per i.roo. The demand is steady and stocks light.

Fuses.—Electric Blasting.—Double strength 4 feet. $4.50; 6 feet, $5;
B feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet.

Galvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long. 30 or 3S

inches wide ; lo-gauge, $3.05 ; t3-i4-gauge, $3.15 ; 16, 18, ao, $3.35 ; 33-34.

$3.50; 36, $;i.75; 38, $4-20; 29, $4.50; loH. $4.50 per loo lbs. Fleur de Lis

—

98-gauge, $4. JO ; 36-gauge, $4.05 ; 33-34-gauge, $3.50. Queen's Head—at-

gauge, $4.50: 36-gauge, $4.35, per too lbs. Sheets continue in active request.
Iron Chain.— j^-inch, $5.75 ; 5-16-inch, $5.15 ; 4i-inch, $4.15 ; 7-16-inch,

$3.95; !4-inch, $3.75; 9-16-inch. $3.70; H-iDch, $3.55; 9i-inch, $3.45: H-inch.

$3.40; 1-inch, $3.40, per 100 lbs.

Iron Pipe.- Black, H-inch, $3.03; H-inch, $3.36; 3^-tnch. $3.63; H-tnch,
$3.16 ; 1-inch, $4-54 ; t !i-inch, $6.19 ; 1 3^ -inch, $7.43 ; a-inch, $9.90 ; a^ -inch,

$15.81 ; 1-inch, $30.76 ; 3K-inch, $36.13 ; 4-inch, $39.70; 4^ -inch, $38 ; 5-inch,

$43-50: 6-incb. $56. Galvanized, fj-incb, $a.86; >i-tnch, $3.08; K-inch, $3.4!;
H-incb, $4-3X ; i-inch, S6.19; i^-inch, $8.44; ij^-inch, $10.13; a-inch, $13.50,
per too feet. Some talk of an advance in price.

Lead.—Prices steady outside. This market Is steadier, and demand
rather better at 5?-7S to S3.S5 per 100 lbs.

Lime.—Retail price in city 35c. per too lbs. f.o.b., car; in large lots at

kilns outside city 33c. per loo lbs. f.o.b. car. In active demand.
Lumber.—The local demand for stuff is maintained, but there is not so

much doing outside. Southern pine continues to move, and the stock on

hand is depleted. Spruce flooring is not so much heard of here, since
better prices can now be had for spruce at home in New Brunswick and
Quebec. Hemlock is steady, but not active. Lath are held stiffly at quota-
tions, and none too plentiful; many are being made up north to go to the
States. The 33-inch lath, so long a feature of the market, arc nearly all
gone. We quote dressing pine, $33 to $35 per .M ; common stock boards. $36
to $30; cull stocks, $30; cull sidings, $17.50; Southern pine dimension timber
from $30 to $45, according to size and grade; finished Southern pine accord-
ing to thickness and width, $10 to $40. Hemlock in car lots, $16.50 to $17;
spruce flooring in car lots, $33; shingles, British Columbia, $3.30; lath. No.
I, $4-35; No. 3, $3.75; for white pine, 4B-iuch ; for ja-ioch, $1.60, and
very few to be had.

Nails.—Wire, $3.35 base; cut, $3.70; spikes, $3, per keg of 100 lbs.

Pitch and Tar.— Pitch, demand moderate, price so far unchanged at
70c. per iM lbs. Coal lar (air!y active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $30.50 for No. 3; Cleveland, $aaso to $3i ; io Canadian ptg, Hamil-
ton quotes $19.50 to $30 per ton.

Plaster of Paris.-Calcined, New Brunswick, hammer brand, wholesale,
$3; retail, $3.15 per barrel of 300 lbs.

Putty.- 1q bladders, strictly pure, per 100 Ibi., $3.35; in barrel loti,
$3.05.

Ready Roofing.—More demand during the past few days, at catalogue
prices before quoted.

Roofing Slate.—Most of the slate used in Canada comes now froa
Pennsylvania or Maine, the Canadian supply being slender and mostly froB
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.
But No. 1 Pennsylvania slate 10x16 may be quoted at $7.35 per square ol
too square feet, f.o.b., cars, Toronto; seconds, 50c. less.

Rope.— Sisal, g%c. per lb.; pure Manila, i3Sc. per lb.. Base.
Sewer Pipe.—

4-iD. 6-iii. 9-ia. lo-in. la-in. 34-ia.

Straight pipe per foot $o.ao $0.30 $0.65 $0.75 $1.00 $3.11
Single junction, 1 or a ft. long .90 1.35 a. 70 3.40 4.50 14. <s
Double junctions 1.50 3.50 5.00 .... 8.50
Increasers and reducers 1.50 a. 50 .... 4.00
P. traps 3. 00 3.50 7.50 .... 15.00
H. H. traps 3.50 4.00 8.00 .... 15.00

Business steady; price, 73 per cent, off list at factory for car-load

I

lots; 65 per cent off list retail. Small lots subject to advance.

Steel Beams and Channels.-Quiet. We quote:—$3.50 to $3.75 per to*
lbs., according to size and quantity; if cut $3.75 to $3 per 100 lbs.; angles,
iM by 3-i6 and larger, $2.50; tees, $3.80 to $3 per 100 pounds. Extra for
smaller sizes of angles and tees.

Steel Rails.—80-lb., $35 to $38 per ton. The following are prices per
gross ton, for 500 tons or over: Montreal, 13-lb. $45, 16-lb. $44, 35 and
30-lb. $43.

I

Sheet Steel.—Market steady, at the former prices; lo-gauge, $3.50;
i3-gaugc, $3.55; American Bessemer, 14-gauge, $3.35; 17, iK, and 30-gauge,
$3.45; 33 and a4-gauge, $3.50; 36-gauge, $3.65; a8-gauge, $2.85. Quite a

j

quantity of light sheets moving.

Tank Plate.—3-16-inch, $3.40 per loo lbs.

Tool Steel.—Jowett's special pink label, lo^c. Catnmel-Laird, itfe.

"H.R.D." high speed tool steel, 65c.
Tin,—After some ups and downs this week the London market showed

an advance. We still quote 31c. to 3i!3C.

\

Wheelbarrows.—Navvy, steel wheel. Jewel pattern, knocked down, $31.60
' per dozen; set up, $33.60. Pan Canadian, navvy, steel tray, steel wheel,
per dozen, $3.30 eact; Pan American, steel tray, steel wheel, $4.35 each.

Zinc Spelter.—A very active movement continues, and the market ii

! firm at $5.50 to $5.75.

CAMP SUPPLIES.

$3.60 to $3.70; prime, $3.40 to $3.50; Rangoon,Beans—Hand Picked,
hand-picked, $1.90 to $2.

Butter.—Dairy prints, 20 to 21c. ; creamery rolls, 34 to 350.
Canned Goods-Peas, 77M to $1.13^; tomatoes, as, 85 to 90c.; to-

matoes, 3s. gsc to $1; pumpkins, 3s, 80 to 85c.; corn, 85 to 95c.; peaches,
2s, white. Si 50 to $1.60 ;

yellow, $i.go to $1.95 ; strawberries, 2s, heavy
syrup, $i.go to $1.95; raspberries, as, $1.90 to $1.95.

Cheese.—No old cheese on hand; new cheese, large, ia9{c. ; twins, 13c
Coffee.—Rio, green, 10 to I2j4c. ; Mocha, 31 to 33c.; Java, 30 to 31c.;

Santos, 11 to 15c.

Dried Fruits—Raisins, Valencia, new, 6 to 6J^c. ; seeded, i-lb. packets,
fancy, •;% to 8c. ; i6-oz. packets, choice, 7 to 7Hc. ; is-oz. packets, choice,
7c. ; Sultanas, 754 to 9c. ; fancy, 11 to 12c. ; extra fancy, 14J4 to 15c.

;

Filiatras currants, 6>4 to 7c. ; Vostizzas, S'A to 9c. ; uncleaned currants, ^c.
lower than cleaned. California Dried Fruits,—Evaporated apricots, 13 to

15c. per lb.; prunes, 60s to 70s, 7 to 7J4c. ; 90s to loos, 6>$c. ; evaporated
apples, Sc.

Eggs.—New laid, 24 to 25c. per dozen, in case lots.

Lard.—Xow quite scarce. Tierces, i4^ic. ; tub, 14I4C.
; pails. 15c. per lb.

Molasses.—Barbadoes, barrels, 37 to 45c.; Porto Rico, 45 to 60c.; New
Orleans. 30 to 33c. for medium.

Pork.—Short cut, $35 to $26 per barrel ; mess, $23.50.

Potatoes—Ontario, old, 7^, to 90c. per bag in car lots 00 track.

Rice.—B grade, 3'^c. per lb.; Patna, 5J4 to 5!^ c. ; Japan, 5'i to 6c.

Salmon.—Fraser River, tails, $3; flats, Ss; River Inlet, $1.55 to $1.75.

Smoked and Dry Salt Meats,—Long clear bacon, isHc- to 14c.; firm,

tons and cases; hams, large, 13 to 14c.; small, isl4 to 16c.; rolls, 13 to

i3;^c. ; breakfast bacon, 17c. ; backs (plain), 1753c. to 18c. ; backs (peameal),
iSc. to iS'.'c. ; shoulder hams, 12c.

;
green meats out of pickle, ic. less than

smoked.
Spices—Allspice, 16 to 190. ; nutmegs, 30 to 75c. ; cream tartar, 33 to

35c. ; compound, 15 to 30c. ; pepper, black, pure Singapore, 14 to 17c.

;

pepper, white, 20 to 30c.

Sugar.—Granulated, $4-75 per 100 lbs. in barrels; Acadia, S4.65 ; yellow,

$4.35 ; bags, 5c. lower ; bright coffee, $4.60 ; bags, 5c. less.

Syrup.—Corn syrup, special bright, 3!4c. per lb.

Teas.—Japans, 18 to 35c .per lb.; Young Hysons, 16 to 35c.; Ceylons,
medium, 16 to 45c.

• « • 4»

Winnipeg, August 17th, 1909.

The local market is quiet but the demand for small lines continues
steady and there is nothing of special importance to record. Favorable
building conditions still continue, and the number of dwellings that are
being erected in the residential portion of the city is surprising and the
demand for builders material keeps business with the supply dealers
fairly steady. Lumber is in pood demand a' so shingles and lath. The
hardware dealers report a good demand for building paper and wire nails.

Harvesting operations are now on in the country and country orders are
practically at a standstill. The mid-summer hot weather and holiday
season is also having its effect oti the market, but for all this it is

surprising how the demand for small lines keeps up.
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GOOD ROADS AT LITTLE COST.

VULCAN
FLUID

ASPHALT
Approach to Hnntley Street Bridge. Kosedale. Toronto, treated with "VULCAN

FLUID ASPHALT " under direction of City Engineer, Roadway Department.

MADEIIV CANADA
A manufactured product carrying Asphalt in solution—entirely free from all the objectionable features of

Crude Oil^sanitary and wholesome—a road builder—after one application roads remain dustless for a year

or longer. We invite inspection of this product where it has been used on the streets of Toronto

—

"the proof of the pudding is in the eating." We guarantee it. Call and see us. Send for booklet.

The British American Oil Co., Limited
Offices 6 KING WEST Refiners - TORONTO, ONT.

" That obtained from The British American Oil Co. , I think, is the preferable oil
"—Dr. Shcard on Road Oil in " Canadian Engineer,* July i6lh, 1909.

double bits, $12.10 per

per cwt. ; Baker,

Cement is again soipewhat quiet and prices are pared down very low.
A good dem:jnd is also noted for a better class of brick tfcis season.

Winnipeg quotations are as follows:'

—

> '

Anvils.—Per pound, 10 to la^c.; Buckworth anvils, 80 lbs., and '''up,

io}ic. ; anvi! and vice combined, each, $5.50.

Axes.—Chopping axes, per dozen, $6 to $9
dozen.

Barbed Wire.—4 point and a point, common, $3.15
S3-3o; VVaukegan, $3.30.

Bar Iron.—$2.50 to $2.60.

Bars—Crow, $4 per 100 pounds.
Beams and Channels.—$3 to $3.10 per 100 up to is-inch.
Boards.—No. i Common Pine, Sin. to 12 in., S38 to $45; siding, No. 2

White Pine, 6 ,in. $55 ; cull red or white pine or spruce $24 ; No. 1

Clear, Cedar, 6 in., 8 to 16 ft. $60; Nos. 1 and 2 British Columbia spruce,

4 to G in $55 ; Slo. 3, $45.
Bricks.—$10, $11, $ia per M, three grades.
Building Paper.—4^ to 7c. per pound. No. i tarred, 84c. per roll; plain,

60c.; Nn. 2 tarred, 62j4c. ; plain, 56c.

Goal and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large
toll, to $ia5o ton lots, net; Alleghany soft coal; carload lots, basis, Winni-
pec> f.o.b., cars, %6 per ton ; cannel coal, S10.50 per ton ; Gait coal, $1
f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,

• pectal rates. American coke, $11 to $11.50 a ton; Crow's Nest, $10 a ton.

Copper Wire.—Coppered market wire, No. 7, $4 per 100 lbs.; No. 6, $4;
No. 10, $4.o4S ; No. 13, $4.20; No. 14, $4.40; No. 16, $4.70.

Copper.—Tinned, boiler, 265^ c. ; planished, S9j4c. ; boiler and T. K. pits,

plain, tinned. 45 per cent, discount.
Cement,- $2.25 to $2.^0 per barre?, io cotton bags.
Chain.—Coit, proof, %-\nch, $7; 5-16-inch. $5.50; H-inch, $4.90; 7-16-inch,

$4-75'. W-inch, $4.40: ti-inch, $4-30; W-inch, $4.«^s; l-^Kging chain, 5-i6-inch,

$6.50; H-inch, $6; "f-inch. $8.50; jack iron, tingle, per doieo yards 15c. tf

75c. ; double, a5c. to $1 ; trace-chains, per dozen, $5.25 to $6.
Dynamlte^Sii to $13 per case.
Half— Pla'terers*, 80 to 90c. per bale.
Hair.- Plaster's, 80 to 90 cents per bale.
Hinges.—Heavy T and strap, per 100 lbs., $6 to $7.50; light, do., 65 per

cent.; screw hook and hinge. 6 to 10 inches, sH<^ per lb.; 19 laches np,
per lb.. 4Wc.

Galvanized Iron—Apollo, toHt $4-90; »8, $4.70; a6, $4.30; aa, $4'io; 94.

$4.10; 3^. $4", 18, $3.95; tfi. $3-90; Queen's Head, a8, $4.90; a6, $4.70; a4i

$4.30; >3. $4.1": 30. 54.IO per cwt.
Iron.—Swedish iron, too lbs., $4.75 base; sheet, black, 14 to sa gaage.

%V7$; a4-gaace, $3-90: 26-cauge, S4; aS-gauge, $4.ia Galvanixed—Americaa.
il to a^gauge. $4.40'. 33 to a4-Rauge, $465; a6-gauge, S4.65; aS-gaugc, Sifo;
jo-gauge. $j.M per too Ihi. Quern's Head. 33 to 34-cauce, $4.65; a6-gaug«
English, or 3'^Kaugc American, $490; 30-gauge American. $5.15; Fleur de
Lis. sa to 94-KAUKe. $4-5') ; aS-gauge American, $4.75; 30-gauge American, $5,

Lead Wool.— $i<x5o per hundred, $aoo per ton, f.o.b., Toronto.
Lumber.—No. i pine, spruce, tamarac, British Columbia fir and cedar-

ax 4. ^ < *. 3x8, 8 to ift feet. $2*5.<vi, 3x20 up to 12 feet, Sj^.50.
Nalle— $4 to $4.J5 per 100. T/ire bate, Ss.Bs; cut base. Sa.po.
Ploke.—Clay. $5 dozen; pick mattocks, $6 per dozen; clevlshet, ye.

per lb.

Pipe.—Iron, black, per io« feet. H-lnch. $3.50; M-Inch, $s.8«: H-inch,
S3-40 ; W'inch. $4-60 ; i-inch, $6.60 ; 1 ^ -loch. $9 ; 1 K-ineh, $i*.7S ; i-lnch,
Si4-4o; galvanized, ^-^och. $4.9$: «-inch, $5.75; i-lnch, $1.35; itf-loch,

S11.35: iH-inch, $13.60; a-loch, $ia.ia. Lead, 6Hc. per lb.

Bar Steel
IRON FINISH SMOOTH FINISH

REELED
At low prices for satisfactory qualities

A. C. LESLIE ® CO., Limited
MONTREAL

POSITIONS VACANT
Advertisements under this heading, two cents a word.

Displayed $1.50 an inch.

WANTED.—Bridge and Structural Draftsmen. Dickson

Bridfi-e Works Company, Campbellford, Ontario.

Pitch.—Pine, $6.50 per barrel; in lets than barrel lots, 4e. per lb.;

roofing pitch, $1 per cwt.

Plaeter Per barrel. $3.

Roofing Paper.—60 to 67KC. per roll.

Rope—Cotton, Ji to 54-in. and larger, a3C. lb.; deep sea. i6j4c. ; lath
yarn, g^i to 9HC. ; pure Manila, per lb., 13UC. ; British Manila, tiHc;
tisal, loSc.

Spikes.—B.1 sis as follows :—iSf x s and 6, $475; S-^^ ^ S and 6, $4.40;

H X 6, 7 and 8, $4.35; % x B, 9, 10. and la, $4.05; 350. extra on other sizes.

Steel Plates, Rollecf.—3-i6-in., $3.35 base ; machinery, $3 base ; share,
$4.50 base; share crucible, $5.50; cast share steel, $7.50; toe calk, $4-30
base; tire steel, $3 base; cast tool steel, lb., 9 to laj^c.

Staples.—Fence, $3.40 per 190 lbs. •

Timber.—Rough, 8 x s to 14 x t6 up to 3a feet, $34 ; 6 x ao, I x ao, up to 3*

feet, $18; dressed, $37.50 to $4S.as.

Tool Steel.-eS to tsc. per pound.
Wire.— Oiled and annealed, 8 and 9 gauge, $3 per cwt.; 10 gauge, $3.06;

II g.-iuRc, Svia; la and 13 gauge, $3.30; 14 to 16 gauge, $3.a5 to $3.70: >oc<

extra for oiling.



The Canadian Engineer
WEEKLY

ESTABLISHED 1693

\"0L. TORONTO, CANADA, AUGUST 27th, 1909. No.

^he Cana&ian EuGineec
CSTABLISMCO ia03.

Issued Weekly In the Interests of the
CIVIL, MECHANICAL. STK UCTUKAL. KLECTKICAL. MARINE AND

MINING ENGINEER. THE SURVEYOR. THE
MANUFACTURER. AND THE

CONTRACTOR

Edltor-E. A Jamhs, HA. Sc.

Ituslness Maoager—Jamks J. Salmond

Present Terms of Siibscrifiiion, payable in advance

:

Canada and Great Britain : I United States and other Countries :

One Year - . S3.0O One Year - - V3.S0
Six Months - - 1.75 Six Months - - 2.00
Three Months 1.00 Three Months - 1.25

ADVKRTISEMBNT RATES ON APPLICATION.

HEAD OFFICE: 62 Church Street, and Court Street, Toronto'
Tei-EPHONE. .Main 7404.

Montreal Office: Bij. Board of Trade Building. T. C. Allum. Business and
Editori.il Representative. Phone M looi.

Winnipeg Offiee: R u-n 315. Nanton Building. Phone 814J. G. W. Goodall
Rusine^ and Editorial Representative.

London OfRce: 225 Outer Temple Strand T, R, Clougher. Business and
Editorial Representative, 1 elephoae 527 Central.

Addresti all communicitions to the Company and not to individuals. •

Everything: affecting the editorial department should be directed to the Editor,

NOTICE TO ADVERTISERS
Cbanges of advertisement copy should reach the Head Offic« by 10 a. m.

Monday preceding the date of publication, except the first issue of the month for

^ich dianges of copy should be received at least two weeks prior to publication date.

Pri.ntbd at the Office of Thb Monetary Ti.mes Printi.ng Co..

Limited, Toronto, Canada.

TORONTO, CA\.AD.\. .\LGUST 27, igog.

CONTKNTS 01- THIS ISSUE.

Editorials.

The Late Robert Reid 225

Aviation 225

Le.aral Xotes 226

C. P. R. Record 226

Leading Articles:

.Astronomical Page : Star Map 247

Electric Furnace Reduction of Iron Ore 22S

Mullin's Brook Trestle 227

Canada's Banking- Position 226

Reinforced Concrete 242

Some Features of Paving Materials 237

The Use of Titanium Rail 23S

Legal Notes 240

Sanitary Review:

Lindsay Ozonization '. 233

Mechanical Filters 234

Land Intermittent Filtration 236

Engineering Societies ^ 246

Construction News 249

Market Conditions 2i_

Copy and cuts for changes of advertisements must
be in our hands by the Monday preceding date of

issue. If proofs are to be submitted, changes should
be in our hands at least ten days before date of issue.

Whe.n advertisers fail to comply with these conditions,

the publishers cannot guarantee that the changes will

be made.

THE LATE ROBERT REM),

Mr. Reid was not an engineer, but a .successful
merchant and manufacturer of London, Ont. Five years
ago lie was selected by the Dominion Government as
one of the commissioners of the National Transconti-
nental Railway.

The good judgment he has shown as a commis-
sioner, the care and energy and tact displayed by him
iias made clear the wisdom of the choice, and he will Ije

greatly missed.

The work of the Commission is but half done. The
remaining years will be trying years, and a competent
successor to Mr. Reid will be very necessary.

In selecting the first Commission the Government
deliberately avoided appointing men to the Board who
had some knowledge of engineering and construction
contracting methods, and the folly of such a course has
led to blunders, and worse. In the middle of the stream
they are found swapping horses. The engineering staff

and the contractors are chafing -under orders, directions
and intimations that would not come from a board of
strong engineers and contractors.

It is just as senseless to ask a tailor—no matter
how good a tailor he might be—to build a railway, as
it would be to appoint a grocer to a judgeship or a
farmer to be health inspector at a port of entry.

The National Transcontinental Railway is not a
scheme for a clever promoter. The financing is looked
after by a Government Minister. The possibilities of the
road being a money-maker were discussed and decided
by the Dominion Cabinet,

The National Transcontinental to-day is an en-
gineering-contracting problem, and to be successfully

handled must not be nursed by lawyers, manufacturers,
merchants, but given over to specialists in that class of

work—the engineering-contractors.

It is no argument to say that the railroads of

Canada are controlled by business men—not engineers.

Quite true ; but they hand over construction to trained

men and do not interfere. Construction is the work of

the Commission,
If manufacturers and merchants compose the

N.T.R. Commission, why not engineers for the Tariff

Commission?

AVIATION.

The meet at Rhcims this week tends to draw atten-

tion to aeroplanes, extended flights and aviation.

A few years ago the wireless accomplished the

well-nigh impossible, and startled the world with a mes-
sage transmission that appeared uncanny. This year
the aeroplane has demonstrated the possibilities of a

new method of transportation, and the air is full of ma-
chines, imaginary and real, and the daily press has a

new subject that will stand for "copy" at any time when
real news is scarce.

Progress in mechanical flight is dependent upon the

reliability of the motor, and the high-class racing car

has led to the development of such a light, durable,

reliable machine that aeroplanes have been kept afloat

for two hours and more, the giving out of the fuel

accounting in most cases for the limit of flisrht.
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The distance covered and the rate of speed during

these flights is dilVicult to determine. The record at

Rheims, according to the latest despatch, gives 6 1-5

miles in 8 minutes 35 2-5 seconds as the best time.

In a recent book on "."Aerodynamics," Mr. Lan-

caster makes some interesting calculations, .^.s an indi-

cation of the greatest distance which could possibly be

covered with the aid of the most concentrated form of

fuel known, he mentions that an aeroplane carrying its

own weight of liquid hydrogen as fuel could fly 86,600

miles without alighting. Using liquid hydrogen as fuel

and carrving 25 per cent, of the total mean weight of

the machine, assuming a yet unheard-of thermal effi-

ciencv of 50 per cent., a total meciianical elliciency of

90 per cent., and a propeller elliciency of 70 per cent.,

with a minimum gliding angle of six degrees, the ex-

haustion of fuel will be complete after a flight of 6,800

miles distance.

The distance covered and the time of flight which

will indicate the winner of the $10,000, the Grand Prix

de la Champagne, will surely establish a record.

LEGAL NOTES.

For over a year we have been running monthly a

series of articles dealing with court decisions that are

of interest to contractors and engineers. This depart-

ment is being appreciated and frequently referred to

—

but have you ever read it?

It is not expected this department will make

lawyers of engineers, but an intelligent reading of the

reports will train a man in avoiding litigation, and im-

press upon him the necessity of great care and a reason-

able amount of forethought.

Take the first case mentioned in this department

this week. It would naturally be expected that one hole

was one hole, yet the defendants "had to be shown."

\\"e commend this department to those of our

readers who in the past have neglected it.

Read it once and vou will ahvavs read it.

THE CANADIAN PACIFIC RECORD.

The published statement of the Canadian Pacific

Railway for the financial year ending June 30th shows

\\'orking Expenses p.c.

expenses, of earnings.

1909

1908

1907

a net earning of almost twenty-three million. Tt) be

more exact, the figures are :

—

Gross earnings $76,313,321
Working expenses 53.357-748
Net earnings . . . 22,955,573
Expenses per cent, of earnings... 70.0
Profits per cent, of earnings 30.8

Reading these figures with the returns for the last

eight years, it will be noticed that since 1902 the earn-
ings have doubled.

Gross

earnings.

$7*^.313.3^1

71,384,173

72,217,527
1906 61,669,758

1905 .SO,48i,822

1904 46,469,132

1903 43,957,373
1902 ,. .. 37,503,053

1 90 1 30,855,203

The growth in per cent, of expenses is largely due
to the increase in the wage schedule and in the increased

price of the material they use.

On certain classes of freight and on some parts of

the system the transportation rates have been lowered,

and the increased business and improved methods of

operation have not been able to overcome this growing
expense ratio.

The amount of traflic to be moved is steadily grow-
ing. The railways are building more feeders, enlarging

their area of operation, and to keep pace with this

growth and be in a position to handle quickly and safely

this traffic large sums must be spent on up-keep.

$53,357,748
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ROCK DRILLING CONTEST.

At a rock drillintf contest at Cobalt on .'Vujfust igth, a enw

Canadain record was established. The rock in which the

drilling was done was a firanilc much similar to the Gunni-

MULLIN'S BROOK TRESTLE.

Six spans ot one of the larKesi tomiMjrary trestles on

the New Brunswick section of the Grand Trunk Pacific

collapsed on August 14th, with the result that one workman

son Countv granite. The winners were James Pickcn and
: was killed and five others had miraculous escapes from

Louis Page—known as the Page Bros., of Butte, Mo. They
;
death.

have been living at the Temiskaming mine for some lime.

In the fifteen minutes they drilled 43>S inches. Malcolm

McPhail and Hector McDonald of the Gifford came next with

3o58 inches. The Nipissing team, two Findlandcrs, canio

third with 28 Ja inches.

Other teams were from the \'enier mine, 26^8 inches,

City of Cobalt, 2458 inches, Hudson's Bay, 25^6 inches,

McGuire and McMillan, 25^4 inches, and the Otisse-Currii

.

23*8 inches.

lU-*^ .
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ELECTRIC FURNACE REDUCTION OF IRON ORE.

By Joseph W. Richards.*

In order that one can understand thoroughly the prob-

lems arising: in the reduction of iron ore by carbon in an el-

ectrically heated furnace, he should first of all have a clear

idea of how this reduction proceeds in an ordinary non-elec-

trical blast furnace.

The iron ore contains iron oxide, with silica and clay as

usual impurities, and more or less moisture ; its phosphorous
content may be low or high, but its sulphur content must
be low, not over 0.5%. If the ore carries over i % of sulphur

it is given a preliminary roasting. In the furnace perhaps

ggf.'of the iron oxide is reduced to metallic iron, 10 to 20%
of the silica is reduced by carbon to silicon, which combines
with the iron, all of the phosphorous is reduced into pig iron,

and a varying proportion of sulphur, this proportion being
smaller the more basic the slag is made with lime and the

higher the running temperature.

Flux is added to make fusible slag by combining with

the unreduced silica and the clay in the ore. Limestone,

unburnt, is the usual flux, but magnesian limestone, carry-

ing MgCoj, is quite commonly used, the magnesia increasing

the fusibility of the slag if not in greater proportion to the

lime than the proportions jCaO.MgO. The amount of flux

added is variable ; it depends on how basic the slag must
be made. If the fuel is coke, and, therefore, considerable

sulphur comes into the furnace, the slag formed must be

nearly half lime and magnesia, to make low sulphur pig

iron ; if the fuel is charcoal, carrying almost no sulphur

pig iron; if the fuel is charcoal, carryinar almost no sul-

phur, and the ores carry none, the slag may be only one-third

lime and magnesia and two-thirds silica and alumina, and

make best quality pig iron. Such slag costs less for flux,

and is more fusible than the basic lime slags.

Fuel is needed to provide heat and reducing effect. The
heating effect is almost entirely produced by the combus-

tion of. the larger part of the fixed carbon (non-volatile

carbon) of the fuel to carbon monoxide (CO) before the

tuyeres. This combustion flls two functions: it provides

the hieh temperature necessary to melt down the iron and

slag, and it provides large quantities of reducing gas, prac-

tically indentical in composition with protluccr gas ( ;?o to

•^5°' CO. I to 2°' IT. rest N,). which performs in the upper

part of the furnace the larger part of the reduction.

The amount of fuel used in a blast furnace is determined

by the amount which must be burned at the tuyeres to pro-

duce the necessary smelting temperature, and not by the

amount necessary to perform the reduction of the metallic

oxides. The amount necessary for performing the reduc-

tions taking place in the furnace is only one-third to one-

half of the amount necessary to be burned to provide the

smelting heat. That this statement is true of the ordinary

blast furnace mav be seen from the fact that if the smelting

zone is increased in temperature by heating the blast, the

amount of carbon used in the furnace per unit of pig iron

mad'- is at once decreased. Or. if the heat available in the

smelting zone is increased by drying the blast, and thus re-

movin-'- the stronv moling influence which the decomposi-

tion of the moisture of the blast exerts, economy of fuel at

once results. In fart, any means of gettinir high smelting

temperature without combustion of carbon before the tuyeres

decreases at once the quantity of fuel necessary to use in the

furnace, since the quantity used is determined by the heat

req"irements in the smelting 7one. and not by the require-

ments for reduction, which are only a fraction to the former.

Th" ash of the fuel i< laro-elv sil-ca. with seme alumina and
liirc. if coke, or alkalies, if it is charcoal. This requires flux

to slag it, an amount which may be considerable when using

*Papcr road before the .American Electrochemical

Society, Niagara Falls.

poor coke high in ash. Regard for this item of cost should

be had in purchasing or valuing the fuel.

The pig iron produced contains carbon between 2.5 and

4.5%, silicon in varying quantity 1 to 4%, according to

the temperature and rate of running of the furnace, prac-

tically all the phosphorus of the charge, and one-tenth to

one-fourth of the sulphur. Its melting point is about 1,200°

C, and it runs from the furnace ordinarily at i,5oo°C. to

i,6oo°C., carrying out as sensible heat 250 to 300 calories.

The slag may be basic oi: acid, as before explained, and
these varieties will average in per cents. :

—

Basic Slag. .^cid Slag.

High Sulphur Low Sulphur

Charge.

SiO. 35

.^LO, 10

CaO 40

MgO 10

These slags melt at about i,35o°C

Charge.

55

10

25

5

and i,2oo°C. respec-

tively, and ordinarily run away from the furnace at i,6oo°C.

carrying out as sensible heat 500 calories.

The reduction of silica and phosphorus oxide in the

furnace is accomplished by solid carbon in the smelting

zone. A small part (lo to 20%) of the iron oxide in the

furnace is also similarly reduced by fixed carbon ; the rest

is reduced in the upper half of the furnace by the excess

of carbon monoxide gas. So much of the latter gas, however,

is produced before the tuyeres in generating the temperature

necessary in the smelting zone, that only a fraction of it

is converted into carbon dioxide, CO^, in reducing the iron

oxides of the charge. This is the chief reason for the excess

of unused carbon monoxide in the gases of the blast furnace,

an amount whose potential calorific value often represents

one-half of the calorific power of the fuel put into the fur-

nace. It is true that all the carbon monoxide in the gases

could not be utilised, no matter how small its amount, but

that is a limit set by the principle of chemical equilibrium

or mass action, which ordinarily is not approached because

of the excessive amount of carbon monoxide produced in the

lower part of the furnace in the effort to get the requisite

smelting heat and temperature. The proportions of carbon

ordinarily consumed at the tuyeres are 9 atoms (108 parts)

of carbon for each molecule of iron ox'ide (160 parts) re-

duced by the carbon monoxide gas. The chemical equation

is : Fe.Oj -f 9 CO = 2 Fe -I- 3 CO, + 6 CO. This equa-

tion shows us that only one-third of the carbon monoxide

produced before the tuyeres in generating the smelting tem-

perature is utilised in reduction, while two-thirds escapes

unused.

Passing to the electric principle of smelting, we have

here to deal with the case of all necessary heat supplied by

electrical energy, no blast blown in, and, therefore, all

the solid carbon utilised for reduction (always excepting

the small amount which dissolves in the pig iron) in calcu-

lating the amount of carbon necessary to thus reduce the

iron oxide, we meet at the outset with this difficulty. What
proportion of the carbon will form CO', and what proportion

CO? We know that when reduction takes place at a very

high temperature, CO is almost the only product; but as

this passes more or less slowly through the cooler portions

of unreduced charge, CO' is formed in increasing amounts,

until at a low red heat, given sufficient time, about half the

CO ma>- be converted into CO.. The formulae correspond-

ing to these two extremes are:

Fe.O, + 3C = Fe, + 3CO.
Fe,0, -f- 2C = Fc, + CO -l-CO ..

Comparing these with the ordinary blast-furnace reac-

tion, which requires C put into the furnace for the re-

duction of Fe., we see that 3 C, or one-third as much
carbon, is the greatest amount necessary in the electric

furnace reduction and jC, or between one-third and one-

fifth as much, is the smallest amount necessary. As will

be further shown, the uncertainty as to how much CO, can

be formed in the electric furnace reduction is perhaps the

chief difficulty in running the electric furnace.
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Example.—Iron ore is to be reduced to pig iron in an

electric furnace, and the flux and charcoal on hand for the

charge analyze as follows :
—

Iron Ore. Limestone.

F<'..Oj ()o CaCO, Qo

SiO,. 8 MjfCO, 3

ALOj ; SiO, 2

Charcoal.

Fixed .C. . . .

Volat'e Mt'r.

SiO,

AUO,
K-0, Na,0..

.Assume the pig iron made will contain 4% of carbon and

3% of silicon; that the slag may be 65% (SiO, + ALOJ ;

that the gases contain only the COj
and none from the reductions.

from the limestone,

Required: (i) The weights of ore, limestone, and char-

coal to charge per 100 of pig iron made; (;:) the percentage

composition of the gases; (3) the weight and percentage

composition of the slag.

Solution : ( i ) The weight of ore needed is that neces-

sary to supply the 03 parts (100 — 4— 3) of iron in the pig

iron. This will requiro 133 parts of Fe.O,, which will Ije

containe<l in 133 -^ 0.90 = 148 parts of ore.

The weight of charcoal needed is that necessary to fur-

nish enough fixed carbon to reduce the iron oxide and that

silica which is reduced, and to supply the carbon in the pig

iron. These quantities are;—
Reduction of FejO,

:

.. .. 93 x 36/112 = 29.9

Reduction of SiO.: .. .. 3 x 24/ 28 = 2.6

For carbon dissolved .

.

.

.

.

.

. . = 4.0

Total reriuirement .. .. .. .. =36.5
Charcoal required 36.5/0.90 .. .. .. = 40.6

The weight of flux required is best found by calling it

X, and then figuring out the slag, as follows :—
Silica in the slag will be that in the ore, flux, and fuel,

minus that reduced to silicon. Therefore,

In ore 148 x 0.08 = 1 1.8

In flux X X 0.02 = 0.02 X

In fuel 40.6 X 0.02 = 0.8

Reduced 3 x 60/28 = 6.4

Silica in slag = 6.2 + 0.02 x

By similar calculations we find the slag to contain, as

a whole :

—

Silica 6.2 + 0.02 X

Alumina 3.4

Lime o. 50 x

Magnesia 0.04 x

.Alkalies 0.4

Total weight 10.2 + o. 56 x

If the slag is to be 65 "^ of silica and alumina to.gether,

then

0.65 (lo.o + 0.56X) = g.6 + 0.2X

from which x = Q-

The above solution is perfectly general, and applies to

all kinds of ore, flux, and fuel, and the production of any
desired kind of slag.

(2) The gases will contain the fixed carbon of the char-

coal (except that part that goes into the pig iron) in the

state of CO, the carbonic acid driven off the flux, and the

volatile matter from the charcoal. The latter may be assumed
as composed of equal parts by volume of hydrogen, carbon

monoxide, and carbon dioxide, which would correspond to

weights of those gases in the proportion of 2:28:44. The
gases passing off will therefore be, in parts by weight

:

CO from fixed carbon .... 32.5 x 28'i2 = 75.

8

CO from volatile matter. 2.7 x 28 '74 = i.o 76.

8

CO, from volatile matter 2.7 x 44^74 = T.6

CO
,
from flux 9.0 x 0.44 = 4.0

H- from volatile matter.... 2,7 x 2*74 = o. i — o.i

Total w-eight of gases 82

H.

Percentage composition of gases by volume :
—

Per cent.

CO .. .. 76.8-;- 126 = 6.10 = 92.4
f<> 5-6-5-1.98 = 2.8 = 4.2

O. I -i-O.CK) 3.4

6.60 lOO.O

The volumes 61.0, 2.8, and 2.2 represent cubic meters of

these gases per too kgs. of pig iron made ; if multiplied by
16 they give the cubic feet per 100 lbs. of pig iron.

(3) The slag will contain, substituting x x 9:—
Per cent.

Silica . . . . . . 0.4 = 42.4

Alumina .. .. 3.4 = 22.5

Lime 4-5 = 29.8

Magnesia 0.4 = 2.65

.\lkalies . . .

.

. . 0.4 = 2.65

15. 1 100.00

Combined Blast and Electrical Furnace.—The electrical

reduction of iron ore differs radically from blast-furnace
practice in one essential particular, viz., that since no air is

blown in, any excess of carbon above that consumed in

reduction must remain unused, accumulate, and eventually
clog the furnace. The amount to be used as a minimum
cannot, moreover, be calculated until we know how much
Co; will be formed in reduction, and that is an unknown
quantity unless arrangements arc made so that none can be
formed. The following modifications of working an elec-

trical pig-iron furnace are possible, with the object in view
of avoiding the accumulation of excess carbon in the cru-

cible :

—

(i) .\ deficit of carbon may be put into the charge,

thus permitting unreduced iron cxide to escape in the slag,

and preventing unused carbon from accumulating. This
solution leads to the disadvantages of loss of iron, heavy

corrosion of lining of furnace, and heavy consumption of

electrode carbon. It may have the secondary result of pre-

venting reduction of silica or takine up of carbon by the

iron, and thus furnish a metal with high melting point and

aoprnaching steel in composition. Such slag would also

remove some of the phosphorous in the charge, but practic-

ally no sulphur.

(2) A charge of ore and flux without fuel may be run

through the furnace whenever an accumulation of carbon

occurs, as is shown by the resistance of the furnace falling

off and the furnace gettin.g cold. This was the device

adopted in the experiments of the Canadian commission at

Sault Ste. Marie, but while permissable in experimental

work, it would not do to thus; periodically derange a fur-

nace in regular running.

Charge Sheet—per 100 of Piig Iron Produced.

Charges. Pig Iron. Slag. Cases.

Ore: (148.0)

Fe.Oj ..133.2 Fe 93.0 40.2

SiO, ... II. 8 Si 3.0 SiO, 5-4 3-4

AI,03 .. 30 AKO,.... 3-0

Limestone: (9.0)

CaO ... 4.5 CaO 4.5

MgO ... 0.4 .
MgO ... 4-5

SiO, ... 0.2 SiO, 0.2

CO, 4.0 Co, 4.0

Charcoal: (4.06) C 4.0

Fx'd C .. 36.5 C V.3

CO 1.0 CO 1.0

CO, 1.6 CO..... 1.6

H, o.i H, o.i

SiO, .... 0.8 SiO,.... 0.8

.AKO, ... 0.4 .ALO, ... 0.4

(.\'aK),0 . 0.4 (XaKj.O . 0.4

Totals ;...I97.9 lOO.o 151 82.8

(?) The fuel may be calculated only for the production

of CO in the furnac '. and this condition approximated by



230 THE CANADIAN ENGINEER. August 27, 1909.

leading off the gases from the hot part of the furnace and

not allowing them to cool in contract with the ore. In this

way reduction by CO is avoided, and the fixed carbon in

the charge may be consumed almost entirely to CO with-

out formation ofCO^. This would bring the furnace con-

sumption of carbon nearer to a definite amount, and by

avoiding reduction except by solid carbon tend to use up

all the carbon charged, the amount of which would be cal-

culated by this manner of working (as in the numerical ex-

ample worked out for illustration).

{4) The best solution of this difficulty may be to pro-

vide tuyeres by which air can be sent into the crucible of the

furnace, and thus burn any accumulation of carbon. A
given quantity of air will always burn a given quantity of

carbon, and therefore the cure would seem to lie in having

a variable supply of air, which is increased whenever the

falling resistance of the furnace indicates that carbon is

beginning to accumulate, and diminished to a small mini-

mum supply, only enough to keep the tuyeres open, when

the furnace is in good electrical running order. It would

represent a combined electrical and blast furnace, with the

blast so regulated as to overcome the chief difficulty of the

purely electrical furnace—the accumulation nf unused carbon

in the crucible.

It may be quite possible, by some such device as Mr.

Taylor's large electrical furnace, to practically combine the

blast furnace and the electrical furnace. The writer is

quite confident that any practical method of introducing

electrical heat into the crucible of a blast furnace will result

in large economies in the furnace working. Only one-

quarter of the heating power of the fuel is developed around

the blast tuveres, and yet if half of this could be replaced

by electrically-generated heat, an economy of 50% could in

all probability be reached upon the fuel biil. To put it into

figures, it takes 1.2 tons of coke to make a ton of pig" iron

in the blast furnace, and about three-quarters of a ton is

burnt by the blast, producing at the smelting zone about

25 % of the calorific power of the coke. If electrical energy

could be made to supply one-half of this, the furnace would

make iron with half the previous coke supply, that is, with

0.6 ton of coke per Ion of pig iron, and this with an expen-

diture of electrical energy equal to 12.5 per cent, of the cal-

orific power of but 0.15 tons of coke.

The (luestion of economy in this case will not be, then,

the simple replacement of fuel heat energy by an equivalent

amount of electrical heat energy, but the comparison of fuel

heat energy with the cost of one-fourth its amount of elec-

trical heat energy. This miy bs quite possible in many
localities, and the combined furnace would work more reg-

ularly than a purely electrical furnace. The question awaits

the coming of the electro-metallurgical engineer who can

make practicable the requisite combination. .\ possible

solution irtay be to use cheap electrical power to superheat

the hot blast, and thus to make the blast itself the agent for

carrying electrically developed heat into the furnace.

CEMENT -CONCRRTE.

Quebec.

MOXTRF.AL.—.A. T. Chapnon has secured a contract

for rementintr the wadinif pool in Lafontainc Park, at $1,975.

British Columbia.

\'.AN'COU\'KR.—.After calling for tenders for five miles
of conncrcte walks the cit>- has decided to do the work by
day labor. Two firms bid 14c a square foot.

Ontario.

OTT.-WVA.—A merger of Canadian cement companies
has been affected. The capital is $30,000,000. Sir Sanford
Fleming is president, and ten cement plants in this country
are involved. It is reported that negotiations have been
completed for the purchase of the following companies, ex-

cept, possibly the Belleville plant of the Lehigh Company,
with which a contract has not yet been completed. The

Vulcan Portland Cement Company, Limited, of Montreal.

The Lehigh Porthind Cement Company, Limited, of Belle-

ville, Ontario. The Belleville Portland Cement Company,
Limited, Belleville, Ontario.The Canadian Portland Cement
Co., Ltd., with properties at Marlbank and Port Colborne,

Ontario. The International Portland Cement Co., Ltd., of

Hull or Ottawa. The Western Canada Portland Cement Co.,

Ltd., with properties at Exshaw, Alberta. The Lakefield

Portland Cement Co., of Montreal. The Lakefield Portland

Cement Co., Ltd., of Lakefield, Ontario. The Owen Sound,

Portland Cement Company, Limited, of Owen' Sound,

Ontario. The Alberta Portland Cement Co., Ltd., of Cal-

gary, Alberta. The new company also proposes to con-

struct plants immediately at Winnipeg and Victoria, B.C.,

where large deposits of suitable material have been dis-

covered. As far as can be learned, the authorized and issued

capital of the merger will be as follows :

—

.Authorized To be issued

Bonds $ 8,000,000 $ 5,000,000

Preferred 1 1,000,000 g,000,000

Common ig,000,000 12,500,000

Total $38,000,000 $26,500,000

Of the $g,ooo,ooo preferred, $4,000,000 will go to pay for

properties, so that only $5,000,000 will be issued to the

public. A strong group of both Canadian and En-

glish financiers are already identified wdth the project.

The provisional directors are : Sir S. Fleming, W.

M. Aitkin, Hon. W. Edwards, J. S. Irvin, Hon. R. Mackay,

R. Forget, M.P., J. R. Booth, F. B. Dunsford. The Bank of

Montreal will be the bankers for the new company, and the

Royal Trust Company will act as trustees for the bondhold-

ers.

PRESCOTT.—Last week's issue of the Canada Gazette

contains notice of the incorporation of the Canadian Cement
Casket Co., with a capital of $gg,Q5o. Mr. H. E. Whitney,

of Prescott. is a director.

PETERBOROUGH.—E. A. Hay, city engineer, invites

tenders for the erection of a reinforced concrete bridge over

the River Otonabee.

(Continued from page 231).

Small factories or steam engines 5 to 25.00

Restaurants, club and pool-rooms 4 to 20.00

Taverns 10 to 25.00

Wholesale liquor stores (unmetered) . . . 25 to 50.00

Light wagon horses, including water for

washing carriage, each 2.00

Omnibus, coach or truck horses, each i.oo

Cows, each i .00

Stalls, each 0.50

Hand hose (jet not to exceed ?8 inch) to be

used before am. and after 5 pni o. 50

Soda fountains 3 00

Photograph studios $5 to 10.00

Drug stores 3 to 10.00

Laundries not using steam power 5 to 10.00

Other places where water is used from 50

cents upwards.

Water supplied for building purposes :

Ordinary frame house 2.00

Large frame house 3.00

Ordinary brick house 5.00

Larger buildinKs by meter at the rate of five dollars for fifty

thou^and gallons, or less, and one cent per one hundred

gallons for any quantity over fifty thousand gallons, the

meter to be place<l to the satisfaction of the Board at the

expense of the applicant.

Repairing and re-modelling buildings.

Each barrel of lime or cement 05

But no charge less than one dollar.
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WATER RATES OF THE CITY OF WINNIPEG, MAN. ' WATER RATES OF THE CITY OF MONCTON, N.B.

Consolidatctl

Rate, including;

extras per

Number of Rooms iiuarter

4 or less ; . . . . $i . 50

5 i-Xo

<) 2.10

7 2.40

8 2.70

Q ". 3.00

'" 3-30

II 3 . 60

'- 3-90

13 4 . 20

'4 4-50

'5 4. So

16 5.10

Over 16 rooms 30c. a room per quarter.

The consolidated rate includes all fixtures. No fixture

shall be used unless it has been first approved of by the city.

.\llo\vance : Consolidated rate, 20 gallons per room per

day.

Special Rates: For brick work, 5c. per 1,000 brick.

For plastering', 25c. per 100 square yards.

For concrete work, 5c. per cubic yard.

For stone work, 5c. per cord.

Water, according- to meter rate, 20c. per 1,000 gallons,

subject to discount as follows

:

A single consumer using in respect of any one building

200,000 gallons and less than 400,000 per quarter, is entitled

to a discount of 5 per cent.

.A single consumer using in respect of any one building

400,000 gallons and less than 600,000 per (|uarter is entitled

to a discount of 10 per cent.

A single consumer using- in respect of any one building

600,000 gallons and less than 800,000 gallons per quarter, is

entitled to a discount of 15 per cent.

A single consumer using in respect of any one building

800,000 gallons or upwards per quarter, is entitled to a dis-

count of 20 per cent.

In no case, ho-wever, shall the amount charged be higher

than the minimvmi paid by consumers in the next highest

class.

These discounts are in addition to the regular 5 per

cent, discount allowed for prompt payment.

> ^ »

WATER RATES OF THE CITY OF ST. JOHN, N.B.

Schedule 0.

One family ,$ 3 . 00

Each additional family in the same house... 3.00

One water closet with cistern and self-closing

flush 4.00

Each additional water closet with cistern and

self-closing- flush in same house 4.00

One water closet without cistern and self-

closing flush 6 . 00

Each additional water closet without cistern

and self-losing flush in same house 6.00

Baths, each 3.00

I'rinals, each 3.00

Set wash bowls with taps attached, each.... 0.50

Boarding houses, not less than 4.00
General stores and shops, from $2 to 50.00

Small shops in remote districts, not to exceed i.oo

Ofliccs 3.00

Barber shops, one chair 2 . 00

Barber shops, each additional chair 2.00

Blacksmith shops, one fire 2 . 00
Blacksmith shops, each additional fire i.oo

Other workshops, from $2 to 10.00

(Continued on previous page.)

;iB inch service, one family now in use..; $ 8.00

% inch service, one family rale 10.00

H inch service, one family rate 12.00

And for each additional family supplied from one ser-

vice 4.ofj

Water closets, fed by tanks 3.00

Water closets, fed direct from pipe 7.00

Bath tub 2.00

Urinal, approved style 2.00

Horse and carriage, with hose 3.00

Each additional horse 2.00

Cows, each i.oo

Hose for lawns and watering iiavemenl, etc 3.00

Livery Stables.

yi inch service $10.00

^ inch service 12.00

In addition to service, $2.00 per stall or 25 cents per 1,000

gallons, at option of the City Council.

Hotels.

25 cents per 1 .oro gallons, or by special agreement with

the City Council.

Engines antt Boilers.

$5.00 for horse power per year, not exceeding 12 hours

pet day, metered at 25 cents per 1,000 gallons, at option of

City Council.

Building Purposes.

Per 100 cubic feet.

Bricks, per 1000 10

Stone, per cubic yard 05

Plastering, per 100 yards superficial 40

Manufacturing- and other purposes, by special agreement

with the Council.

For purposes not named in Schedule, and for peculiar

circumstances, contracts will be made by the City Council.

WATER RATES OF THE CITY OF VANCOUVER, B.C.

The Vancouver City Water Works reserve the right, at

their pleasure, to substitute in lieu of the above rates the

rate of 16 cents per 100 feet.

Meter Rates.

Cents per 100 cubic feel.

500 to 5,000 10

5,000 to 10,000 15

10,000 to 20,000 14

20,000 to 30,000 13

30,000 to 40,000 12

40,000 to 50,000 II

50,000 to 60,000 10

60,000 to 70,000 g

70,000 to 80,000 8

Over 80,000 7

Manufacturers' Rate.

Cents per 100 cubic feet.

Up to and including 50,000 cubic feet to

50,000 to 75,000 cubic feet 8

Over 75,000 cubic feet 7

A discount of 20 per cent, if paid within 20 days.

Meter Rent.

5-8 inch meter 25 cents per month
3-4

••
SO

1
"

75
" "

2 " $1.50

3
'' 2.00 "

4 2.50

6 " 3.00
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RAILWAY EARNINGS AND STOCK



THE

Sanitarp Reoieu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

LINDSAY OZONIZATION AND THE ONTARIO
PROVINCIAL HOARD 01 HEALTH.

A lew weeks ago we had occasion to make some
remarks upon the ozonized water at Lindsay. The
criticism was confined to an examination of an analysis

made by Dr. Archibald, of Toronto University. The
deductions made were : (a) That the analysis showed
that ozone removed less bacteria than the rough filters

by which the water was primarily treated, (b) That the

total number of bacteria removed by the joint process

of both rough filtration and ozone was below the stan-

dard required of ordinary mechanical filters. The above

deductions were simply matters of fact apparent at once

upon an examination of the analysis.

The local Lindsay newspapers, however, made other

deductions and came to different conclusions. In fact,

thev went into hvsterics over the wonderful work and

efficiency of the plant. It was stated that mose impure
water w'as rendered pure by ozone to a degree never

rendered by any other method. These conclusions have

been advertised by other papers, with the result that an

altogether false impression has got abroad with refer-

ence to this, the first instalment of ozone water purifi-

cation in Canada.

The town council of Lindsay, we consider, are much
to blame in the matter. Instead of waiting until the

supreme authority of Ontario, viz., the Provincial Board
of Health, has gi\en its verdict on the plant, they

adopted the plant as satisfactory on the strength of Dr.

.Vrchibald's analysis, which he, himself, admits as being

practically useless as a measure of the efficiency of the

ozone, there being so small a degree of biological con-

tamination in the raw water to commence with.

For some reason or another a report has been cir-

culated that the Provincial Board of Health has shown
no anxiety to test or examine the Lindsay plant ; in fact,

have looked askance upon the whole venture. It is a

fact that up to the present the Board of Health has
not made any final or conclusive test, nor has it pro-

nounced any verdict upon the process. Apart from the

above report, however, we find that another has also

got abroad, viz., that the Provincial Board of Health
has accepted the process as satisfactory. This is no
doubt due to a false understanding that Dr. .Archibald

has some connection with the Board. Dr. .'Archibald's

tests, analysis, and reports are entirely in a private

capacity, and are not recognized by the Board.
.\s to the question of any apathy on the part of the

Provincial Board, we find, on enquiry, that the facts

prove the reverse. It, as a body, is anxious and
ready at the present time to make a thorough and com-
plete examination and report, but is only stopped from
^o doing by those responsible for the plant, as they
claim that certain alterations and additions have yet to

be made to complete the work. It is expected that these

alterations, etc., will be completed about the loth of

September. As soon as the plant is in a complete state,

and ready to the satisfaction of those responsible for the

process, the Board will make a thorough and extended
examination, taking samples for analysis from day to

day, in order to show the efficienrv of the proliminarv

filtration and the amount of purification elkc tid by the
ozone contact.

I here exists neither in this journiil nor in the mind
of the Provincial Board of Health any prejudice in the
matter. Ozone treatment of water is no new experi-
ment

;
it is new, however, in Canada. There exists no

definite data anywhere as to the practical efficiency of
ozone as a sterilizing agent in practice, although many
laboratory experimental results have lx>en published.
Unfortunately, laboratory experiments have a tendency
to give elliciencies which are not always obtained in

practice. It is, therefore, natural that we keep an open
mind until some real working data based on conclusive
tests are made. We have said that the council are much
to blame, in that conclusive deductions were published
before the works received the Board's sanction. As a
matter of fact, the Lindsay council at the very com-
mencement of the work ignored Section 30 of the Public
Health .\ct, and never submitted plans or gave notice

of their scheme to the Board of Health. It was not until

Dr. .Vmyot was communicated with on May 3rd, igog,

that the Board had any knowledge that such work was
in progress. Dr. Hodgetts (Secretary to the Provincial

Board of Health) at once called the attention of the

Lindsay authorities to this section of the .A.ct, and on
May 13th Lindsay supplied the Board with particulars

and copy of contract with the company responsible for

the installation.

On June ist, the earliest date possible, a meeting
of the Provincial Board of Health was held, it was de-

cided that the chairman (Dr. Sheard) and secretary (Dr.

Hodgetts) should inspect the plant and decide what
tests and examination were necessary.

On June 7th, the Provincial Board received a letter

from the contractors, asking that the visit be deferred,

as some improvements to the works were yet necessary.

On June 26th, the contractors asked that an ap-

pointment be made for the above inspection. Dr.

Hodgetts replied that he would arrange with Dr. Sheard

to make the inspection at an early date. Dr. Sheard

being at that time on a vacation. In the meantime the

Lindsay authorities asked for sterilized bottles in order

to convey samples of the. water to Dr. .Amyot for

analysis. Dr. Hodgetts replied on June 30th that no

analysis or test should be made until the Board had

made its inspection and arrange for such. The inspec-

tion was delayed, owing to Dr. Hodgetts having to visit

the West on or about the return of Dr. Sheard to To-

ronto. Lindsay then determined to ignore the Provincial

Board of Health for a second time, and called in a pri-

vate chemist, who produced the analysis on which we
have formerly commented, and which, as far as the

efficiency of the plant is concerned, is of no value.

On July 2oth, the Provincial Board of Health "en

masse" made a visit to the Lindsay plant, and at the

request of the mayor undertook to at once make a com-
plete test and examination of the whole plant. Dr.

.\myott and Dr. Nasmith visited the works to make the

arrangements, and were informed by the contractors

that such could not be made until the loth of September

as the works required further alterations and additions

to complete them.
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Authorities in Ontario should learn that the Pro-

vincial Board of Health exists for their benefit, and if

duly and properly consulted can give good and sound
advice. It does not exist, however, for the purpose of

bolstering up any fad, or providing a pull on behalf of

any company or patent vendors. Dr. Sheard (the chair-

man) is not handling his own funds, and is, therefore,

not likely to advise or agree with experimental work
carried out with other people's money, and when he,

through his Board, gives advice, it is natural that he

insists that such advice is based on known and proven

data. We cannot expect him to form opinions and to

advise his Board to come to any conclusion on this

Lindsay plant until these requisite data are before him.

The value of a central health authority to Ontario

is great in checking what may be useless expenditure

and insisting upon etTiciency ; but that value depends,

in its practical application, upon the confidence and will-

ingness of local authorities to act in unison w'ith that

central authority, and not attempt either through ignor-

ance or carelessness to ignore the authority as Lindsay

has evidently done in this case.

[Proofs of the above article were submitted to the

chairman of the Provincial Board of Health, who stated

that this article fairly and accurately represents the

facts of the case, and suggested no alterations to the

original proof.—Ed. .San. Rev.]

MECHANICAL FILTERS.

So many enciuir.es have of late been sent in relative to

mechanical filtration as applied to water supplies that we

consider a few remarks embracing such enquiries will best

meet the occasion.

Mechanical filtration of water is not a perfect process.

neither is slow sand filtration, and up to the present all

methods of sterilization in practice also show certain degrees

of imperfection. There are many who are content to judge

of an apparatus or process entirely from its inefficiency

standpoint without giving due consideration to its efficiency,

and comparing reasonably the degree of efficiency of any

particular process with others. We find such people in

everyday life taking this standpoint relative to ordinary

things. For instance, the man who could easily afford a

motor car, and who would enjoy the use of one, is content

to do without, because he thinks that the motor car may

yet arrive at a greater degree of perfection. As absolute

perfection, in human contrivances, is unobtainable; such a

man goes through life without ever enjo>-ing the leading

products of his age.

How often we find the statement made: "Filtration of

water is all very well if properly attended to, but it requires

care and nursing in order to obtain satisfactory results."

Is there any machine or mechanical structure which will

give its maximum efficiency if not properly attended to?

Why judge of the efficiency of a machine when it is the

efficiency of attention which is at fault ?

Slow sand filtration in the past has not been the success

in .America which it has in the countries of Europe.

This is not the fault of slow sand filtration; it is entirely

the fault of those in charge of the works. Mechanical filtra-

tion may be said to be more purely American in its use. It

was first used in connection with paper mills to remove the

larger particles of matter from the great quantities of water

used. At first these filters were simply constructed of wood

in the form of cylinders filled with sand and gravel, filtering

at the rate of from one to two million gallons per acre per

day. Great improvements, however, have been made in their

construction ; and, with additional precipitation, by aid

of coagulants, they have been operated for municipal sup-

plies with most satisfactory results. The igo8 annual report

for the city of Harrisburg, Pa., shows efficiencies of 90.O2

per cent, for bacterial removal, this being the average for

the whole year. The above result is not unusual, as the

writer is .-irnu.iintpd with .i numhcr of plants giving average

efficiencies of 99.5 per cent, and 99.75 per cent. It is the

custom, however, and we ourselves must confess to be
guilty, of referring more generally to plants which by no
means attain such high efficiencies. Criticism, as a
rule, is directed at defects, but in dealing with the

(jucstion generally, it is fair to point our really what can
be done, and is done, with proper attention. In all cases of

failure the cause can generally be detected, and is invariably

found to exist apart from any inherent defect in the filter.

Causes of failure are frequently found in inattention

to cleaning, improper use of coagulant, the omitting of any
coagulant when such is necessary, too great' a rate of filtra-

tion for the filter capacity, etc.

The Imperial Board of Health of Germany in 1X94 drew
up articles relative to filtration of surface water for the

direction of public supplies. Two of these articles are as

follows :

—

(a) '-The operation of a filter is to be regarded as satis-

factory when the filtrate contains the smallest possible

number of bacteria, not exceedi^jg the number which prac-

tical experience has shown to be attainable with good filtra-

tion at the works in question. In those cases where there

are no previous records showing the possibilities of the

works and the influence of the local conditions, especially

the character of the raw water, and until such information
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is obtained, it is to be taken as the rule that a satisfactory

filtration will never yield an effluent with more than about

100 bacteria per cubic centimeter.

(b) "The filtrate must be clear as ix)ssible, and, in

regard to color, taste, temperature, and chemical compo-

sition, must be no worse than the raw water."

From the above we see that more importance is given

to biological purity than to chemical. The German bio-

logical standard has been greatly accepted, and makers

of mechanical filters undertake to give a guarantee

to meet this standard. There is no difficulty whatever, with

care and attention in producing an effluent of a higher

degree of purity than this standard, as we shall shortly see.

It is necessary to reduce bacterial removals to percentage

figures in order to compare processes and gage indi-

vidual efficiencies. It must be noted that percentage re-

movals, no matter how high, are no criterion of the purity

of a drinking water, as such percentages may apply to water

containing enormous numbers of micro-organisms, and a

09.9 per cent, removal may still leave a number of bacteria

far above the standard limit for drinking waters. The per-

centage removal is an absolute test of the work done by the
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filter; the bacteria remaining is a test of whether the water

can possibly be made into a drinking water by the process.

We have said that the addition of a coagulant greatly

improves the quality of a filtrate. In this connection we
would quote from a Report of the "Joint Special Committee

to Examine and RoiX)rt Relative to the Pollution of the

steam is (<indensed into drops, it would follow that they

would be ( auKht and held from Roing throuKh the filter.

This is accomplished by adding dissolved sulphate of

alumina (alum) to the water as it flows to the filter.

"The amount required is from almost none at all to

about three-quarters of a grain, according to the state of

-.-.. i^'iS i

rmt.vnt 4fiu.- OLUZl

[JSMiOiitSiM:mtazjTtQJxnjttpag

3a?F -jaNLr •J^CT^

IL.
rMOMT firt^ r,o/t

Sectional Views of Roberts' Standard Horizontal Pressure Filter.

Water Supply and the Best Method of Filtration."—City

Document No. 15 of the city of Providence, R.I. :

—

"If the diameter of matter floating about in water is

much less than that of the interstices between the grains of

sand composing the filter-bed, such matter, except as much
as is caught upon the sharp edges of the quartz, will go

right through the filter with the water.

Roberts' Steel Tank Filter.

"Xow, if a substance could be introduced, drop by drop,

into the water before it comes to the filter-bed, which would

have the effect of curdling the matter together, so that every

one hundred or so of the smaller particles were made to join

together and become one large particle, much as vapour or

the water, say, an average of from one-quarter to one-half

grain per gallon in the ordinary condition of the Pawtucket

River water.

" The action is the same as when coffee is cleared by

means of the white of egg. No white of the egg goes to the

drinker of the coffee—it is all drained out with the grounds
;

and. as no alum goes to the drinker of the water, it unites

with the impurities in the water and settles in feathery

flakes of insoluble hydrate on the top of the filter, and is

washed out with its accumulation of impurities when the

filter is cleaned.

"The analysis of the purified water shows no trace of

the alumina used, while the analysis of the wash water

shows that the alumina is all washed out with other im-

purities. This feathery bed of precipitate flakes produced by

the alum forms a filtering material of insoluble mineral

matter which is well nigh perfect in its character. Bacteria

arc like the very fine particles of clay of some water, so

small as to pass the sand or quartz, but they are caught by

the feathery precipitate of alumina hydrate, much as the

bacteria contained in the air arc prevented from entering a

vial closed with sterilized cotton."

The above is a very lucid and exact description of the

use of a coagulant, and its importance in connection with a

filter will be at once appreciated when understood. With

reference to the amount of alum required, w-e may state that

one drop of alum solution in one hundred drops of fresh

water is an appreciable proportion, and would probably

impart a slight taste ; one drop in one thousand is scarcely

comprehensible : one drop in ten thousand is inconceivable,

and would be difricult to detect by the most delicate chemical

tests.

One drop of alum in solution to one hundred thousand

drops of water (about six-tenths of a grain to the gallon)

is sufticient to render an average turbid water bright.

The operating expenses for the Harrisburg mechanical

filtration plant for the year igo8 were as follows : Treating

.3,358,029,150 gallons, of which 3,271,782,550 were delivered
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to the pumps and 86,246,600 gallons, or 2.6 per cent., of the

whole used in washing, as follows :

—

Coagulant $ S.QiQ 27

Coal

Oil and waste

Supplies

Repairs

Laboratory . .

Labor

Total

2,043 92

297 39

837 95

639 89

1,395 7C>

8,209 33

$10,343 00

The above amounts to a charge of $5.91 per million

gallons. Coagulant cost per million gallons, $i.Si ; coal,

62 cents; oil and waste, 9 cents; supplies, 26 cents; repairs,

20 cents; laboratory, 42 cents, and labor, $2.51.

sand filtration ; they will also compare equally with the

best results of slow sand filtration. There is no reason why
equally good results may not be obtained by proper atten-

tion and care at any mechanical plant installation, granted,

of course, a properly designed filter of suitable capacity.

By permission of the Roberts Filter Co., of Phila-

delphia, U.S.A., we are enabled to produce illustrations

showing various types of mechanical filters, with sections

showing the working parts. Style "L." for instance, per

unit, is capable of treating from 84 to 200 gallons per

minute, depending on the diameter of the filter.

Some of the main features in connection with the use

of mechanical filters in this country are the ease with which

they can be cleaned by reversing the water current, the

small space they occupy, allowing them to be easily

housed and protected from the influence of frost. There is

Analysis of Raw Water and Filtered Water at Harrisburg for ttie Year 1908.
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(a) Efficiency with regard to bacterial removal; (b)

Utilization of the manurial jjioperties of the sewajfc on land;

(c) Cost of treatment.

There is no doubt but that suitable land is much more

efficient as a means of removing: bacteria from sewage than

the usual methods of sewage biological filtration. With land

the particles of filtering material are necessarily much finer

and therefore more efficient as a strainer, a very much
greater area of filtering area is consequently required per

given volume of sewage. The sewage has not only to

encounter the perpendicular height of percolation but has

also to pass through the lateral extent of area before it

reaches the main effluent discharge. The question of bac-

teria removal, however, is not so much one of comparative

degree, so much as whether land treatment is capable of

removal to the extent of rendering a water practically more

infectious. The percentage removal of bacteria may in the

case of both land intermittent and artificial bio-

logical filtration be as high as can be produced by even slow

sand filtration for drinking waters. The bacteria remaining

in the effluents, how-ever, may be far and away above the

standard count allowed for drinking water. Referring again

to the Lawrence Filter No. i where a bacterial efficiency

removal of 97.3 per cent, was obtained, we find that the num-

ber of bacteria was reduced from about i yi millions to 40,000

per c.c. The percentage removal is higher than that re-

quired in the case of mechanical filter plants by the United

Typiiil liiMj^icai fittr^tion Plant

OvmiicArc SF^'-t/tC

-PLAN.

fioi lOi fttmovso -

Uj LJJ
SECTION

The previous table gives the average figures for the
bacteriological analysis of the final effluents from eight land
intermittent plants in Great Britain.

A. glance at the above biological analysis will convince
anyone that in no case can the effluents be termed fit for

drinking purposes. The chief advantage of land treatment
as compared with other processes is often ascribed to the
fact that land is more capable of removing pathogenic germs.
This advantage, however, loses a great deal of its import-
ance when we find that the effluents are so far removed from
drinking water standards. In Europe the conclusions ar-

rived at are similar to those of the Royal Commission.
Schottelius, in connection with the Freiburg sewage and land
treatment reduced the number of bacteria in the sewage
from 7Qo,6oo to 6,700 per c.c. or a reduction of 99.2 per cent.

Beckurts and Blaseirs at Brunswick were successful in ob-

( Continued on page 248.)

States State Board of Health. The bacteria remaining to the

number of 40,000 would require a further percentage removal

of 09.6 per cent, to bring the bacterial count within the

German standard for drinking waters by not more than 100

bacterial per c.c.

The fifth Report of the Royal Commission on Sewage
Disposal states, par 194, page 142: "Our investigations

have not shown that there is any essential bacteriological

distinction between effluents from land and effluents from
artificial filters, though effluents from land usually contain

fewer micro-organisms than effluents from the artificial

filters which are at present in use. The bacteria in the filter I

effluents can, however, be largely reduced, if this is neces-
}

sary, by some additional process, such as sand filtration or
\

sterilization, but for the reasons which are given under the
i

section of this Report dealing with standards, we do not

consider that the further process would usually be required."

From the above statement it will be noted that the Com-
missioners do not consider that there is any essential differ-

ence as far as bacterial removal is concerned between land

and artificial biological filtration. The term essential must be

taken as applying to drinking water standards.

SOME FEATURES OF PAVING MATERIALS.

By W. M. Brown, C.E., Collingwood, Ont.

In the consideration of the laying of a good roadway
there are primarily the adaptability of the material , also its

durability, and cost of execution and maintenance. Where
the trafiic of vehicles may be conducted with facility, and
the surface material offers the least resistance, while there

is no protuberance formed or hollow made by the heavy
weight of passing wagons, then such a roadway may be
considered as well adapted for the purpose intended. The
cost of the material and the labor entailed in laying, and the

necessary grade in the construction of the roadway, enter
largely into the calculations. The engineer's ingenuity is

also brought into requisition in the consideration of the

subsoil upon which the roadway is to be constructed, as

much depends upon its character for the material and
manner of manipulation to be adopted. To a community
that has to be taxed for the construction, maintenance and
repairs of a public roadway, the cost is a very important
question. Yet, the kind and quality of the material, as well

as the method of construction, should have the greatest

consideration, as it is upon this basis that a proper esti-

mate can be obtained which will be productive of the best

results. Of course, much will depend also upon the locality

where the roadway is to be constructed and the general

traffic which it is likely to receive. There are several classes

of roadways, viz., those in streets of cities and towns,

suburban villages, private drives or country roads. For
the paving of streets in cities or towns frequently vitrified

brick, sheet asphalt, creosoted wood blocks, stone blocks,

or asphalt blocks are adopted. Again, for suburban road-

ways sometimes macadam, tar macadam, vitrified brick or

petrolithic may be utilized, while for ordinary country roads

gravel or earth may be adopted.

In the formation and construction of streets in cities and
towns, where considerable heavy traffic may be required, or

where sewerage or drainage operations are to be taken into

account, the kind of material that shall meet these require-

ments at the least possible cost and give the greatest satis-

faction, is the one w-hich shall meet with approval and be

adopted. In the forming of public streets, smoothness of

vehicular traffic, the minimizing of noise, the facility with

which it may be swept and kept clean in a thorough, sani-

tary condition, and the means of access to sewerage or

drainage operations without affecting the materials, and
having them replaced satisfactorily in position—these are

elements that are worthy of the greatest consideration. Of

course, smoothness is a very important factor, but fre-

quently the horses are apt to slip while running at too great

a speed, but this may be obviated by reducing the pace and

having the horses properly shod. There are some streets in

cities where hea\'>-loaded wagons are prohibited from travel-

ling, and which are strictly reserved for carriage or light

vehicular traffic. In such cases materials may be adopted

for the highest class of construction that shall have the
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greatest durability and permanence, as the traffic is pro-

hibited that would damage or wear the surface by the fre-

quent and heavy weight of loaded wagons. As the pave-

ments of streets in cities cr towns are to be so constructed

as to meet the valuation of the assessment for such pur-

poses, there are several important features to be considered.

Thus, the class of construction that shall be suitable for

the parties to be assessed, its cost at first, then the cost of

maintenance and repairs, the value of conducting the usual

traffic and the effect which may be produced upon the values

of adjoining properties, and the general business interests.

.A residential locality, where the streets are wide and the

dwellings of the wealthy are situated, should have the best

class of pavement for light vehicular traffic. The greatest

smoothness of surface and the minimizing of noiscj as well

as permanence of construction, should be the essential

features, as the rate at which the residents will be assessed

should cover all the expense incurred in attaining this high

standard of excellence. In the streets where warehouses or

manufactories are situated, the class of construction should

have the elements which shall meet the requirements of

heavy-loaded traffic. The class of traffic has undoubtedly

a very detrimental effect, more or less, upon the roadway,

according to the construction of the latter. Yet a roadway,

according- to the roughness of its surface and the difficulty

which is experienced in transportation, causes a wear and

tear of the vehicles and an over-exertion in the horses em-

ployed, that in both cases result in an ultimate loss, which

has to be reckoned upon in estimating its cost. It is, there-

fore, essential to consider the necessary requirements of a

street before deciding- uixin the class of construction which

in every respect would be the most suitable. The expendi-

ture to be incurred is usually the basis that regulates the

class of material to be adopted and the general method of

construction. But we would here indicate some of the kinds

of material and the elements in their composition which

meet certain requirements in the construction of street

paving. For horses the ordinary earth roads, when in proper

condition, and creosoted wood blocks when dry, are con-

sidered the best. For general wear and tear, the asphalt

and brick pavements have proved to be most advantageous.

Where the earth roads are in an unsatisfactory condition

the wear is considerable, and in the stone block pavements

it has been calculated that it is three or four times as great

a? on asphalt or brick.

In considering the sanitary condition of a street pave-

ment, the permeability of the material is an imix)rtant

factor. For where the surface water and the refuse matter

penetrate the material, then a condition may be engendered

which will produce detrimental effects upon the health of the

community. The objection which is made to stone block

pavement is that the joints when not made sufficiently close

to keep out the water and du^^t, is that there is a difficulty of

keeping it clean. It is important that the pavement be kept

as clean as possible, in order to maintain a healthy condi-

tion of the surroundings. Of course, nearly all pavements

produce more or less dust, but it should be reduced to a

minimum by careful sweeping and watering. Roads which

are constructed of earth and broken stones are more apt to

wear rapidly, and so produce dust freely in extremely dry

weather, and require frequent sprinkling and sweeping to

keep them in good sanitary condition. Those elements

which have an influence upon the durability of a pavement

may be tabulated as follows : The component qualities of

the surface material, which may be hard and tough, and so

be the better able to resist the abrasion made by the feet

of horses or the passing of vehicles. Again, the resistance

which the composite parts of the material may have upon
the variations of the weather and atmospheric influences.

The solidity of the foundation also is of importance, so that

the load-i may be properly distributed, and thus maintain a

uniformity on the surface. It is also essential that the road-

bed be properly drained to keep the surface dry and enable

the traffic to be conducted with facility. These and several

other contingencies are mainly the influences which regu-

late 'he durability of the material in pavement construction.

Blocks of granite, neatly shaped, closely set, and laid upon
a firm, unyielding foundation, are considered to form the

hardest and most durable surface of any of those pavements

which are in common use. For this reason they are fre-

quently adopted for heavy-loaded traffic. Next to stone may
be classed asphalt and brick, which are very satisfactory,

except under very heavy traffic. There is no doubt that the

relative durability of any material in comparison with any

other depends upon the composition of the several parts,

and the resistance which it affords to those influences of the

weather, or the amount of heavy traffic to whiclr it may be

subjected. When we come to the consideration of wood as

a paving material, we find that, although less durable than

other kinds of pavement, and suitable only for compara-

tively light traffic, yet, if it has no other advantages com-

mensurate with its high cost of maintenance under heavy

traffic, especially in a large city, then it would possibly

require to be renewed every five or six years. For country

or suburban roads, the use of broken stone macadam may
be adopted, although its maintenance is generally high in

cost, and it wears rapidly under heavy traffic. In some

cases permanent pavements may be made of creosoted wood

blocks, asphalt, or vitrified brick. Each of these methods,

although possessing favorable features in some respects,

yet has disadvantages under certain conditions. There are

so many considerations to be taken into account in the con-

struction of permanent roadways that it is no easy matter

for the engineer to arrive at a decision that would meet all

the requirements in every case. However, where the cost

is no obstacle in his calculations, then, if he has a suitable

subsoil, a good roadbed, well drained and properly graded,

and the best of material in its surface composition, well

adapted to the climatic and weather variations, and for the

class of traffic which is usually conducted, he should have

a pavement that will not only be durable, but have also the

characteristic features which will be conducive to the health,

comfort and convenience of those living in the community.

THE USE OF TITANIUM RAIL ON THE BALTIMORE
AND OHIO RAILROAD.

By A. W. Thompson, Chief Engineer Maintenance of Way.

The attention of metallurgists and engineers and all

users of iron and steel is being directed toward the remark-

able development of alloy steel, or steel containing a percent-

1 age of various materials introduced to give it special

mccanical qualities. Some of the so-called alloy steels have

i
been known to a more or less extent for a long time. Chrome

steel was introduced and extensively used for ore stamps and

I other purposes over twenty years ago, and about the same

time nickel steel was made use of in the manufacture of

armor plate. Steel containing tungsten was manufactured

by Mushet, who was Bessemer's rival, and manganese steel

' is nearly as old as the others above mentioned. In general,

j

however, they were confined to limited fields. More recently

I the use of alloy steel has been greatly extended, and some of

the results from the use of these alloys, either singly or in

combination, have been astonishing ; that is, more than one

alloy combined with the iron.

One important factor in bringing these steels into prom-

inence was the need of a metal having exceptional strength

and durability, at the same time possessing light weight and

occupying small space. The use of such metals was demanded

by automobile service and similar light machines which had

to withstand especially severe shocks and strains. This pro-

bably led to a better knowledge of these alloys, and it was a

case where the higher cost of production was not a prohibi-

tive factor.

The requirements of steel alloy might be summed up as

I

follows

:

(i) High resistance to shock.

(2) The highest possible elastic limit.

(;?) Resistance to abrasion.
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(4) More generally the fulfilment of several of these

retiuirements.

Some of the alloy* best known to-day are manganese,
nickel and chromium. Those fast coming into use, but

uhich are more rare, are tungsten or wolfram, molybdenum,
vanadium, uranium and titanium.

The actual etTect of those alloys is not well understood

even by expert metallurgists, but undoubtedly they all add

valuable qualities to the steel. The older alloys, such as in

the chrome vanadium, steel containing i per cent, to 2 per

.cent, vanadium, have shown most remarkable properties, one

of the highest tests yet obtained, after a special treatment,

being a maximum breaking strength of 103 tons per square

inch, the steel showing at the same time a great resistance

to bending and dynamic tests, a combination of properties

not usually found.

Nickel vanadium steel shows great strength, but lower

resistance to bending and blows.

Manganese in steel acts as an antidote for sulphur and

phosphorus and perhaps other impurities, it prevents red-

shortness and tends toward the formation of close and uni-

form crystallization, but an excess of this alloy makes steel

cold-short.

The alloy with which we are more particularly concerned

in this instance is Titanium. It is practically a new alloy

< .immercially. and, as claimed by the manufacturers, it has

nly been on the market since October, 1907. Titanium

received its name from fanciful allusion to the Titans ; its

chemical symbol is Ti ; its atomic weigth is 48.17.

This metal is not found native, but as manufactured has

a dark gray color, having' a decided metallic luster resemb-

ling iron. It is found frequently combined with the protoxide

iron and mixed more or less with the peroxide of the same

metal. It is a widely distributed element in nature, being

found in many minerals and rocks as well as in clays and

soils, resulting from their decomposition, but it nowhere

occurs in large quantities in any one location. It has also

been detected in meteorites and the sun. It occurs combined

also with oxygen, forming titanic dioxide cr titanic acid and

also in oxygen combinations with iron and calcium, and in

some of the silicon. One of its most remarkable properties

is its power of combining with nitrogen at a high tempera-

ture. Certain copper-colored cubical crystals, which are not

"nfrequently found in the bear of blast furnaces and which

were supposed to be pure titanium, \vere shown later to really

be a combination of that element with other elements.

.A.5 titanium enters into the composition of so many iron

ores, it is natural that it should have been found in many
kinds of pig iron. .\ considerable number of patents have

been taken out covering compositions of iron and steel in

which titanium has played an important part. The so-called

titanic steel was at one time extensively advertised as being

of great excellence, but several chemists of reputation were

unable to find any portion of this element after making an-

. lysis of the metal put upon the market under that name.

According to tests made by the American Foundrymen's

Association and reported at their last convention, titanium

strengthens cast iron. Gray cast-iron is strengthened about

50 per cent, and white cast-iron is strengthened about 20

per cent, or less. .\n addition of titanium alloy giving 0.5

per cent, titanium in the casting is sufficient to accomplish

he full effect, although more will not be injurious. It is

-tated that, for titanium alloy containing as much as 10 per

ont. titanium, it is well to have the carbon about 5 per cent.

.1,- ;t melts more easily in the ladle.

Titanium imparts valuable properties to steel, but its

production commercially on a large scale is retarded because

nf the technical difficulties in producing the alloy.

.An ore called rutile, with a high percentage of titanium,

is found in our Southern States, but it has heretofore been

used mostly as a pigment in potteries. The electric furnace

has, however, admitted of great progress in the separation

f these ores, and it is expected that it will be of great com-

mercial value when the large bodies of ore in the Western

ind Eastern continents can be utilized.

The effect of titanium on steel as understood I'j-day is

to give the metal greater destiny and strength. It unites

with the nitrogen, and so far as is known at present, the

greater proportion of the titanium apcars in the slag, and

very little, if any, of it is ever found in the finished material.

This indicates its value to be that of a scavenger. It is

applied to the hot metal just before pouring, either into the

ladle or converter, and the metal allowed to stand from 3 to

15 minutes. The greatest trouble in this seems to be the

haste in pouring the metal before the titanium as fully done

its work. This haste in pouring is owing to the fear of the

metal cooling too much.

The manufacturers claim one more result in the use of

titanium, and that is freedom from blowhole^ and prevention

of segregation.

The actual work which the titanium il<Jt^ is not yet fully

understood, but it seems beyond question that a better final

product results from its use and that a great field is open

to engineers and metallurgists to bring the use of this metal

under their control, and to obtain all the benefits that may
result from using it in steel manufacture.

The experience of the Baltimore & Ohio Railroad with

this particular alloy, used in rail, has been, of course, very

limited and entirely experimental. During the month of June,

HjoS, 19 rails were rolled by the Maryland Steel Company,
of the usual composition, to which was added 1.5 per cent.

titanium alloy. This alloy was claimed to increase the

clastic limit, ultimate strength, and remove a large percent-

age of the slag ; also to make the rail less brittle and avoid

extreme segregation and blowholes, leaving the metal homo-

geneous, tough and fine grained. The use of the alloy

resulted in a rail with a composition high in carbon and

phosphorus, which even then successfully passed the physical

test.

The analysis made by the Maryland Steel Company of

this rail shows the following

:

C. Mn. P. S. Si. X. O.

0.701 0.92 0.086 0.04S 0.079 0.004 Xil

An analysis made by our engineer of tests, Mr. J. R.

Onderdonk,, shows the following:

C. Mn. P. S. Si.

0.57 0.86 0.074 0.039 0.045

These analyses vary somewhat in the percentage of ele-

ments, and, as before remarked, both of them show no trace

of the element titanium.

The rails above referred to are laid in the eastbound

track on the east end of the Cumberland Division, on what is

locally known as Kessler's Curve, between Magnolia and

Paw-Paw. This eastbound track carries a heavily loaded

movement. The grades are light, not over 0.4 per cent, un-

compensated, but the curve is a g-degree, having an elevation

of 6.5 in. and a standard gauge of 4 ft. Sf+in. This curve has

an approximate passenger traffic of 480,000 tons per year and

a freight traffic of 28,300,000 tons per year. The roadbed is

ballasted with broken limestone.

The analysis of the Maryland Steel Company shows that

the titanium alloy has a great avidity for nitrogen, and if

this is removed a high per cent, of carbon may be possible,

producing a harder and yet elastic rail, giving much greater

wear.

Through the kindness of Mr. \Vm. F. Meredith, president

of the Titanium Alloy Manufacturing Company, who controls

the present process of manufacture of this alloy, there follows

a reproduction of a blueprint showing a combination of tests,

indicating the lack of segregation in the Bessemer ingot after

treatment with ferro-titanium ; also photos of treated and

untreated rails, together with a set of micro-photographs of

the steel.

It is somewhat unfortunate that the titanium rail was

laid partly on the runoff of Kessler's Curve, but any allow-

ance can be made for whatever effect this might have when

considering the following tables showing the wear.

Previous to the laying of this titanium rail on Kessler's

Curve a test had been made of high carbon open-hearth rail,

(Continued on page 241.)
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LEGAL NOT E S.
il. E. Parsons, B. A.| Barrlster^at-Law.

[This department will appear In the third issue of every

month. Should there be any particular case you wish re-

ported we would be pleased to give it special attention, provid-

ing it is a case that will be of special interest to engineers

or contractors.— Ed.]

CONSTRUCTON OF CONTRACT.

Witson et al vs. Clarlt et al—Messrs. Clark & Adams
were contractors for the erection of an extension to the Inter-

colonial Railway Station at St. John, New Brunswick, and

in September 1905 they sublet part of the work to Messrs.

Wilson and O'Donnell, under a contract by the latter to drill

or punch all holes required in the iron-work on the exten-

sion of the station, according to plans and specifications, at

the rate of five cents per hole, which will include bolting and

rivetting up.

The plaintiffs proceeded with the work and presented

their bill charging five cents for the hole in each separate

plate to which the defendants objected, claiming the plain-

tiffs were entitled to be paid only for one hole, though it

might pass through a number of plates welded or bolted to-

gether; in other words that 'hey could collect 5c. for every

hole shown upon the plans but nothing more, regardless as to

whether that hole passed through one plate or a number of

assembled plates.

The dispute is purely as to the construction and proper

meaning of the contract and the Court held the plaintiffs

were entitled to payment for every hole in every separate

plate.—38 N.B.R. 69.

FIRE INSURANCE—GASOLINE KEPT ON PREMISES.

Thompson Against Equity Fire Insurance Company.

—

The plamtift was owner of a drug store in the town of

New Liskeard, Ont., and he took out a policy of insurance

for $2,000 in the defendant company, to run for one year

from 25th May, 1906, and containing the following clause

:

" The company is not liable for loss or damage occurring

while . . . gasoline is . . . kept or stored in the building

. . . unless permission is given by the company." The
plaintiff had a druggist in his store who occupied the rooms
above the store. This man had a gasoline stove and, al-

though no permission had been given by the company, he

had used the stove several times and then discarded the

same, leaving in it a small quantity of gasoline.

On the 4th of September, 1906, the druggist wanted to

make some fruit essences and bethought himself of the stove

as a means of heating. He brought it down, left it in a

back room and also lighted it. Fire ensued and there was

«very reason to suppose that it originated from the stove.

It appeared at the trial that the greatest quantity of gasoline

ever obtained was one-half gallon, and that this was kept by

the druggist tenant, without the owner's knowledge and it

would seem even against the owner's directions.

Judge Riddell, before whom the case was tried, upheld

the plaintiff's claim, reasoning that the words " kept or

stored " were no wider than the word " stored " alone, and

that the plaintiff did not, nor did his tenant, store gasoline

upon the premises, and even seid that, to lay aside current

euphemisms, the case was an attempt on the part of the fire

insurance company to defraud the plaintiff by refusing to

pay the loss.

The Ontario Court of Appeal was of much the same
opinion but when the case reached the Supreme Court a
different construction was put upon the words. The Su-

preme Court held that " stored or kept " was much wider

in meanmg than " stored " alone, and meant in case gaso-

line in any way was kept upon the premises, whether hab-
itually or otherwise, and they dismissed the plaintiff's

action.

The plaintiff has now asked for and obtained leave to

carry his case to the Privy Council.

RECKLESS RUNNING OF CAR—INJURY TC INFANT.

Lott V. Glace Bay Railway Company.—A motorman in

charge seeing a child (two years of age) approaching the

tracks sounded the whistle of the car he was driving. The
child's attention was attracted and it stopped for a moment
and looked at the car, whereupon the motorman applied full

speed without waiting to see whether the child retreated or

not and without making any further effort to get the child

out of its dangerous position. The child resumed its course

towards the track and was struck and injured. It was held

that the conduct of the motorman was recklessness for which
the company was liable. It was no excuse that he was en-

deavouring to comply with the time-table and prevent delay

to passengers, he should have taken proper precautions to

avert injury to the child which was too young to exercise

discretion.—42 S.C.R. 220.

SEIZURE BY RAILWAY FOR UNPAID TOLLS.

Clisdell vs. Kingston & Pembroke Railway Company
.A. company may, like an individual, institute an action for

the amount due by way of tolls on goods carried, but by

section 345 of the Dominion Railway Act the company may
instead " seize the goods in respect whereof such tolls are

payable and may detain the same until payment thereof,

etc.''

The defendant railway company upon several days, the

last of which was 15th of August, iqoS, carried coal and

delivered same to the Wilbur Iron Ore Company upon the

latter's own property. The coal thus delivered was stacked

in the stock pile upon the Ore Company's property, and tne

freight charges were not paid.

On the 31st August, the Railway Company, intending

to retake, so far as it could be identified, the coal carried

and delivered by themselves, took possession of coal from

this pile. It transpired that the Wilbur Iron Ore Company
was in difficulties and that a winding-up order had been

made against it on August 26, and the plaintiff, who had

been appointed as liquidator under the order, brought action

for the value of the coal the railway had taken and claimed

that the latter had no right to the coal but should rank only

as an ordinary creditor.

The Court has held that the Railway Company had not

by virtue of its Act a lien upon the coal carried to such an

extent and of so wide an application as to allow it to retake

the goods which had been delivered. The Act does nothing

more than confirm and establish the ordinary carrier's lien,

which would terminate with the delivery of the goods, and

the right of the company to seize and detain should have

been exercised and enforced before there was an absolute

and unconditional delivery of the goods to the Ore Company,

and the plaintiff, the liquidator for the Ore Company, was,

therefore, entitled to have the coal returned to his custody.

In the meantime the Railway Company had endeavored

to sell the coal but were unable to do so. Upon failure to

sell after reasonable efforts, and as the cars on which the

coal was placed were required, the coal was mixed with the

defendant's own coal and used by the Railway Company for
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their own purposes. It was held, therefore, that as the par-

ticular coal in question could no lonKcr be followed, the

Railway Company were responsible for the fair cash value

of same.— iS O.L.R. 169.

NEGLIGENCE, DANGEROUS OPENING.

Collins vs. City of St. John.—In January iguo, one Jane
Collins, will) was livinK' wnh lu-r husliand at Lepreaux, N.B.,

crossed by the city's ferry boat to do some shopping- in St.

John. The boat reached the city side about 8 o'clock in the

evening: and the usual warning- being given that passengers

might land, this woman together with others made for the

landing but while getting off she fell between the boat and
the wharf.

Evidence showed that the particular ferry upon which

she crossed did not exactly fit the slip and that when the

down tide struck her stern as in this case, the starboard bow
was withdrawn from the east side of the wharf and vice

versa, leaving an unprotected gap, possibly twenty inches

in width. Into this aperture, Mrs. Collins fell and, though

she escaped drowning, sustained injuries which resulted in

her death two weeks later, and her husband brought this

action for damages against the city.

It was held that it was negligence on the part of the

city to leave such an opening unguarded, and that if pas-

sengers were allowed to disembark at the side, they should

have been directed to the gang plank, and there should have

been some sort of guarding rail to protect passengers when
crossing.—38 N.B.R. 36.

SHIPS AND SHIPPING—NEGLIGENCE OF MASTER-
LIABILITY OF OWNER.

Crenier et al vs. Connolly—In August 1903 the tug

known as " Mersey " and owned by Connolly left Quebec
and when near Point Outward, on the Lower St. Lawrence,

she was w-recked and two of her crew drowned.

This action was to recover damages in consequence of

the drownings. After a formal investigation into the cause

of the foundering of the ship, the wreck commissioner re-

ported that the ship was seaworthy when she left Quebec on

her last voyage, also that her lifeboat and appliances were

sufficient to have saved the lives on board had the master

made proper use of them, and that the evidence did not

explain the cause of the casualty in which these sailors lives

w-ere lost. It was also found, however, that the master and

mate had been guilty of cowardice and desertion of the ship

and their certificates were cancelled. The defendant pled

that his ship was seaworthy and that the disaster was due
entirely to the perils of the sea and he was not answerable,

but the Court has given judgment holding the owner liable.

—42 S.C.R. 242.

THE USE OF TITANIUM RAIL ON THE BALTIMORE
AND OHIO RAILWAY.

(Continued from page 239.)

rolled by the Maryland Steel Company, versus Bessemer steel

rail, rolled by the Cambria Steel Company ; and also a test

of high carbon open-hearth steel rail, rolled by the Pennsyl-

vania Steel Company, versus Bessemer rail, rolled by the

Cambria Steel Company. The first-mentioned test was
started on April 5, 1906, the rail being finally removed in

August, 1907, after a life of 15,'3 months. The section of

all these rails was loo-lb. .-X. S. C. E.

Rail No. 18 of the first test showed the following analysis:

High Carbon Open-Hearth.

Carbon 0,60 Phosphorus 0.018

Sulphur 0.21 Manganese 0.500

No analysis is on record of the rails of the second test.

The results of the first test are as follows :

Wear. Flow.

High Rail—Bessemer 0.54 sq. in. 0.051 sq. in.

High Rail—High C, open-hearth, 0.48 " 0.028 "

Low Rail—Bessemer 0.47 "
0.075

"

Low Rail—High C, open-hearth. .0.4O "
0.048 "

Average—Bessemer 0.505
"

0.063
"

Average—High C, open-hearth... 0.47
"

0.038 "

A table showing the wear in square inches of the second
test, that is, the Pennsylvania Steel Company's open-heanS
rail versus the Bessemer rail rolled by the Cambria Steel Com-
pany was as follows

:

Pennsylvania Steel Company.
—High Rail Low Rail-

Time. Wear. Flow. Wear. Flow.

5 months 0.13 0.00 0.15 0.04

14.5 months 0.39 0.02 0.38 0.07

Bessemer.

—High Rail Low Rail-
Time. Wear. Flow. Wear. Flow.

5 months 0.15 0.00 0.15 0.04

14.5 months 0.42 o.oi 0.40 o.io

Average Wear.

5 months—Pennsylvania Steel Co.. 0.135 Bessemer. .0.15

14.5 months—Pennsylvania Steel Co.. 0.395 Bessemer. .0.41

The two previous tests have shown no decided advantage
of the open-hearth rail over the Bessemer rail under such
heavy traffic and such heavy curvature.

From the observation of the Titanium rail, which has

been in track, the following average square inches of wear
was indicated ;

In 2 weeks .0.027

In 7 weeks 0.133

In 17 weeks 0.180

An examination of these figures shows that in seven

weeks the Titanium rail has worn as much as the other rails

in approximately five months. There is something mislead-

ing in these figures, as observation on the ground seems to

show that the Titanium rail is holding up considerably better

than Bessemer rail. These amounts of wear were obtained

from the rail section machine, and an examination of the

section shows that the Bessemer rail the greater propor-

tion of the wear was on the inside of the head on the high

rail and on top of the low rail, while the sections of Titanium

rail show the wear to be evenly distributed across the top.

This would undoubtedly be due to track conditions ; that is,

from the effect of the. elevation of the curve, and possibly

the canting of the rail, but so far these figures show that in

one place or another this number of square inches has been

abraded from the rail.

Some explanation of this difference of wear may be had

from tests which were made with the Scleroscope, the results

of which are indicated on sections contained in the report

on the Scleroscope. These tests showed most clearly that

the surface of the Titanium rail was much softer than the

interior, and that only the "skin" of the head was of such

soft material. After wearing not more than is shown by the

sections taken at the end of seven weeks, the harder material

would be reached, and this metal showed about six points

harder than an open-hearth rail which was tested. Thus it

may be found that the increased life of Titanium rail will

begin to show itself after a short period within which the soft

"skin'-' will have been worn away.

All of these tests are in their infancy as to length of

time, methods and actual knowledge of the subject being

investigated, and only careful records and study will result

in trustworthy conclusions.

The above notes are general and are given for what they

are worth, as a step toward a better understanding of the

whole matter.

The test now in progress on Kessler's Curve is to be

carefully followed up, and all discrepancies will be fully in-

vestigated and an explanation given as the test progresses,

but up to the present time nothing absolutely definite can

be stated, as the Titanium rails have been in track only about

five months, or rather less than one-half the usual period of

service of the ordinary Bessemer rail.
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REINFORCED CONCRETE.

By Arthur C. Auden.

MATERIALS.
An important point in connection with reinforced con-

crete frequently presents itself, namely, as to the nearest

place where the materials, such as sand and gravel or chip-

pings, can be obtained, and it is a question well worth close

consideration because in nearly all instances the cost of the

proposed structure will be of course affected by the cost of

its constituents, and these are in turn much influenced by

the cost of freight and carriage.

In many places the Eastern Counties flint is practically

the only stone locally obtainable, but though this makes

good, tough concrete, it is unreliable for tire-resisting pur-

poses owing to its tendency to crack and " fly" under heat.

It is well known that coke breeze makes an excellent

class of concrete, but it must be remembered that such can-

not be regarded as being really fireproof.

In the case of ashes, only those that will float in water

and which are of a uniform color and texture, and quite

free from adhering pieces of coal and dirt, should be used,

while with clinker only that which is really hard and clean is

serviceable. In both cases if the washing and riddling or

screening are carried out as one process, a more reliable

result will be obtained. The q"uestion of sulphur must,

however, be carefully watched.

Slag from furnaces, whether blast or cupola, makes also

quite a good aggregate, provided it is hard and tough and

free from dust, and its sulphur contents carefully noted.

As is well known, all clinkers, breeze, slags, etc., con-

tain a certain amount of sulphur which is apt to attack the

reinforcing steel with disastrous results. The niaNimum
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Fig 1.- -Arrangement and results of Experiments by Ihe British Fire Protection Committee with Concretes.

posed of various aggregates.

com-

The same remarks apply to limestone, but it has not the

redeeming feature of being more fire-resisting after being

broken ; in fact, it is not advisable to be used at all where

iire-resistance is an important consideration, as it is very

apt to disintegrate to powder tinder the action of heat, but

it is not to be condemned entirely as it is quite a service-

able material apart from increased fire risk.

Sandstone can be obtained in many parts of the coun-

try in almost unlimited quantities, but, as a rule, it is too

soft, too porous and too absorbent for use in reinforced

concrete work. Samples should always be taken and tested

by crushing, and if it is found that it will stand about 1 14

tons per square inch, and that the dififercncc in weight,

when clean and dry and after being two days under water,

does not exceed 8 per cent., it may be safely used,

Quartzite stone is fairly good if not too soft and open

in texture, in which case the same precautions apply as for

sandstone.

With reference to what may be called artificially-pro-

duced aggregates, broken earthenware and stoneware from

the potteries district make quite a good aggregate, but

those who have not had experience with this material for re-

inforced concrete will be disappointed to learn that the same

must be unglazed, thus preventing the -jse of the many
hundreds of tons of broken crockery now existing in some

of the older Pottery towns, as the glaze prevents the proper

adhesion of the cement ; but doubtless this difficulty will be

surmounted in time.

Burnt clay and gnult arc quite permissable materials,

provided that they arc tough and hard and do not soften or

" crumble " after being left in water for two or three days.

Speaking generally, broken bricks are not a good

aggregate for reinforced concrete, although they have given

excellent results in mass concrete. They are usually too

soft and yield too much blunt dust, and have frequently old

mortar adhering to them; if, however, they are hard and

close in texture and free from mortar they may be safely

used.

allowable percentage of sulphur in reinforced concrete ag-

gregates is now being made the subject of tests and experi-

ments. There is an important point in connection with the

presence of sulphur, namely, that if it is in the form of

"sulphate" it is iDractically harmless, but if in the form of

" sulphide " it is very deleterious, and anything more than

a very small amount indeed should not be allowed.

Care should also be taken with all artificial aggregates

that no free lime is present ; but, as in the case of sulphur,

there are two forms of this material present, one the free

lime referred to, which is dangerous and the other carbonate

of lime which is practically harmless.

Before leaving the subject of aggregates, the author

would draw attention to the recent important fire tests,

Fig. 2.— Reinforcement of Flat Surfaces; Wires or Rods

held in place by Weaving.

made by the British Fire Prevention Committee, of concrete

composed of various descriptions of material, the proportion of

cement, sand and aggregate being identical in each case,

i. e., I-2-.T, except with the burnt clay and coke breeze

where there was no sand, the proportion being 1-0-5. The

illustration, Fig. i, kindly supplied by the British Fire Pre-

vention Committee, shows diagrammaticalfy the arrange-

ment of the test, which was simultaneous, and exactly the

same for all the slabs, which were all uniformly loaded to

224 lbs. per foot super. The remarks printed beneath each

^ slab ;tr<- <if much interest as showing the behaviour of each
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material after bcinK ciuenclu-d with water when practically

red-hot. The slabs were all 10 ft. by 2 ft. 7 in. clear span.

Engineers will be interested to know tliat the furnace clniker

mentioned was obtained from off the Ixirs of an ordinary

steam boiler, not from destructors.

Sand.

Sand is, in some parts of the country, more dil^icult to

obtain than any other constituent of reinforced concrete. A
certain amount is alj^olutcly necessary, and nothing up to

the present is known whiih really and entirely supplies its

place. KnKineers having foundries will have a ready means

of judginH' sand for reinforced concrete if they remember

that, generally speaking, the better sand is for moulding,

the worse it is for reinforced concrete. For instance, it

must not " bind," that is, retain any shape when compress-

ed, and it must be incapable of being smoothed with a

trowel to a bright surface, or of "standing up" by itself

when cut with a shovel; these being "rough-and-ready"

^^^S^^SlA]

^

m
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that the required strength is obtained without the pitch of

the spiral being closer together than the size of the largest

pieces of aggregate used, as if it is so, the stones become

jammed between the coils and a lack of homogeneity is the

result.

The second method of column and strut reinforcement

above-mentioned, namely, loops or rings slipped over the

vertical bars and held at the proper distance apart, as

shown in Fig. 3, is also an excellent one, especially when

the loops are carefully made mechanically on hard metal

formers, so that each one is an exact replica of its neigh-

bour ; the result being that each one equally clasps the group

of vertical bars, otherwise should one be tight and the

other slack the bursting strains will not be taken up by all

the loops in equal proportions. As the first desiratum of

this design of column and strut reinforcement is the pre-

vention of the vertical rods spreading apart under the load

(the loops themselves, being further apart, do not resist the

bursting strains on the concrete to the same extent as the

spiral windings), it is not good practice to allow the loops

to be curved in between the points where they touch the

vertical bars. Unless the wire or rodding forming the loop

is straight between its resistance points, it does not get a

chance to develop its tensional strength, as it must " pull

itself straight" first, which it does at a low stress. For

this reason the use of comparatively high-carbon steel is

often recommended for columns or strut loops, as it is stiffer

to resist distortion, and as distortion is one of the main

things to avoid, particularly in this phase of reinforcement,

the use of harder steel, if the same can be obtained without

any marked increase in cost, appears to be certainly indi-

cated ; in fact, as the elastic limit of all reinforcement is

almost of as great importance as its ultimate strength, the

use of bars and rods possessing considerable resistance to

stretching is certainly to be recommended, provided that the

said ultimate strength is not appreciably decreased. The

use of high-carbon steels has been recommended for various

other reasons.

It is often said that it is immaterial whether the rein-

fcj,~'ng rods are bent or not, as, being bedded in concrete,

they are immovable, and doubtless this may be true in a

structure where there is no vibration and where the loads

are unvarying in amount and disposition ; but where it is

not so, there is a tendency on the part of the concrete on

the concave side of the curved pieces of wire or rodding to

become friable, and this tendency should be eliminated in

the design by working the reinforcement in straight lines

whenever possible. It should also be noted that all the

joints of the vertical rods in columns and struts must be

in close fitting sleeves—preferably of good quality lap-

welded steam barrel.

When designing reinforcement there are, of course,

many points for consideration quite irrespective of the par-

ticular method of constructing or attaching the various parts

or members, one of the principal being that all beams or

floors running continuously over the tops of columns or

stanchions or walls must be reinforced above their neutral

axis where they pass over the said columns, in exactly the

same way as they are reinforced below that axis in their

clear span, as the parts in tension and compression are re-

versed in these circumstances. In one well-known system

the bars are run along both top and bottom surfaces from

end to end, but these rods or bars in the compression area

or loops or stirrups in position, not as reinforcement

or loops or stirrups in position, not as reniforcement

against reverse flexure, nor as such in compression, this

last not being needed unless the area above the neutral

axis is such that it cannot stand the allowable crushing

stress.

The exact position of this neutral transverse—or, more
correctly speaking, diagonal—plane of " reverse flexure

"

has not so far been very exactly located, and it will, of

'ourse, vary with every variation in the distribution of the

load. Tiic present practice is therefore to design the rein-

forccmnt, ovei the supports, to overlap the ends of that

which runs along the " belly " of the beam. The diagonal

auxiliary shear- members connected to each of the main ten-

sion bars above and below the neutral axis thus beome
parallel lo each other, as shown diagrammatically in Fig.

4, in the same way as the tension members in a lattice

girder. The same arrangement must be carried out where
the ends of be:ims rest on and in walls, and the diag;:im.

Fig. 5, shows the reinforcements against tension due to the

sanii; reverse f\->ure above the neutral axis under the^e

concliiions. As will be noted, the ends of the bars are bent

downwards into the beam itself when only the beam is rc-

iriforceri coiincle, but, should the whole structure be of this

material, the beams and walls connsequently being all

monoiiiliiL, ii i> better practice to bend the b irs upw.trd'.,

as f.ii< wn in the dotted lines, this being also handici as tlic

rneii can resdiiy see, and, if necessary, adjust, anv bar
whicli may have been displaced by punning or otherwise.

When rlcfij.-iimg long and deep beams or gmlcrs sui h

as for a railway biioge with flat (not arched) spans, it will

also, mt isfre'.;<-:eutly, be found that the available area of

(•ncicte in ccnipression above the neutral axis is su.'h ihnl

•-h; s'ress r.er square inch is more than the concrete will

safelv stand, 'hat is, more than 550 to 750 lbs. per square

in.-li. accf.idiiij, to the class of concrete and the naUire cf

the aggre.g.\le rscd ; but this is easily overcome by vsin^

reinforcement in the compression area, always remembering
that the value of steel in compression is 50 per cent, less

than tl>at of t'.e same in tension. Here also the questi.n

of rigidity to resist deformation under compression is im-

portant, exactly as it is in columns and struts, and cari»

must be taken that all the separate members in co^'ipiession

arc properly bracec together to avoid the tendency to spread

in any (iireclicn, but particularly sideways and 'lownwards.

Even with ordinary beams supporting floors this question

ol the available area of concrete in compression demands
consideration, but, the floor and beam being all in one solid

piece, not only does the part of the floor immediately over

the beam contribute to the desired area, but portions of the

floor on each side of this are available also, thus enabling

us to regard the beams as of T section, as shown in Fig. 6,

but except under special conditions of loading, the breadth

of floor which we can consider for the purpose of this cal-

culation should not exceed four to six times the breadth of

the beam itself, according to the class of concrete and the

nature of the aggregate used. But even with this reser-

vations this fact of the beams and floors being solid to-

gether enables a wonderfully strong and light structure to

be obtained. The same diagram also shows in closer sec-

tion an additional means of obtaining this larger area of

concrete in compression, namely, that of making fillets at

the junciion of the beam with the floor.

Another point to be remembered is that temperature

stresses mtist I-e carefully guarded against and that extra

reinforcement, in fact, increased scantlings over all, must

fiequently be jdoptcd for this purpose, as the co-efficient

of expans'on <if steel and of concrete is practically the same.

In stiucturcs su' h as bridges these variations due to the

temperature can be arranged for the ordinary hinges or ex-

pansion jciiil- (of which the latter can be very rapidly and

effcciively ri'ade with thick sheet-lead, the area being such

that no pressure it will experience will cause it to " squeeze

out "), but in the case of structures where such are impos-

sible, as for instance, in an exposed tank or bunker or silo,

the only lemcdy appears to be a general increase in

strenif.h, p.'iiliru'arly by means of increased reinforcement,

and, altiicugh [icihaps contrary to theory, this method has

proved tierfi-ctly successful.

Centring.

With reference to the design and erection of forms or

centring for keeping the soft wet concrete in place till it i^

properly set. there are two main conditiohs which must a'l-

w.iys be fuif:Iied. Firstly, it must be so supported and

st-iycd that r.fi'htr the weight of the concrete, nor the ram-

ming of IT, can n^ake the centring bulge or sag; and second-

Iv, ii n'ust be a^ close-iointed as possible, otherwise the
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water will le-;k out and carry with it an appreciable amount

of cement, winch will weaken the structure. There arc

many me;h<itls <>( obtaining a smooth face on the finished

concrete, fuih ;is painting- the boards with oil or whitewash,

or an>' laaterial to prevent the concrete adhering to them,

buc, given fair flush joints in the woodwork, the passing of

a thin piece o; sheet steel (an old hand-saw with the teeth

groui;d olt is excellent for this purpose), between the con-

crete and the boards gives perhaps the best result whenever

the geneial arjangement permits of its use. When work is

,:i> be floated or rendered, a rough surface is, of course,

desirable.

The c.uesiion of centring leads naturally to that of the

length iti lime it should remain in place. The author is

frequently jsked to stare his opinion on this in general, but

no general or f ard-and fast rule is possible—on som jol;?

or portions of them, 24 hours is ample, on others six week;

is too short. Much depends on the weather, particularly on

frost, but, most of all and beyond everything, on experi-

P'ecc5 but, m<'St of all and beyond ev.-iythlic , .m (%•)•• 1

ence ; in fact, there is no material where experience on the

part of the constructors is more important than in all matters

connected with reinforced concrete or where more disastrous

consequences are likely to follow the lack of such experi-

ence.

A contractor with considerable resources in the way of

plant and materials is also very advisable. It is not long

ago since a somewhat serious collapse occurred in a job

where the concrete was put in on a Friday and the centring

struck on the Monday, as the contractor had not. and could

not get, any more timber.

Methods of Using.

Buildings in General.—All buildings should be of skele-

ton framework construction. The spaces or panels between

the columns and beams can be li in., filled in with rein-

forced concrete or with brickwork, or the whole frame cov-

ered with a skin of stone or brick ; but as the main strength

is in the frame, such panels can be quite thin, in fact, only

of such thickness as is needed for dryness, not for strength,

which results in a large increase in floor area, particularly

in the lower storeys, where, otherwise, the walls would have

to be of considerable thickness.

Boats and Barges.—These have been successfully built

for several years, and, provided several are ordered of one

size, that is, made off the same moulds, they are very much
cheaper than steel.

Chimneys.—From curre'nt quotations these certainly ap-

pear to be cheaper than the same in brickwork, and, of

course, do not need pointing ; but there may be a difficulty

when one needs to be felled, as at present it is not known
how to bring one down in a small area. It is, however, a

simple matter if there is space available for the chimney to

fall in one length.

Drain and Sewer Pipes.—Many miles of these have now
been laid and are giving great satisfaction both as regards

first cost and upkeep. Great care is, however, necessary in

their manufacture to ensure the reinforcement, both longi-

tudinal and circular, being exactly in its correct position,

otherwise there is a great risk if the sewage or water

reaching some of the metal and the life of the pipes being

therefore very short. One of the great advantages of rein-

forced concrete sewer pipes—particularly in bad ground, for

instance, over old mine workings—is that they do not cost

any more per yard when made in long lengths, up to, say,

18 ft. if required; thus about 75 per cent, in the number of

joints is saved, and they are able to carry the weight of

tliemselves and contents over spans practically equal to

their own lengths. The same remarks also apply to water

pipes.

Dock, Retiming and Reservoir Walls.—The author has

alreadv noted the saving in space in buildings due to the

use or reinforced concrete, and the illustrations in Fig. 7

show tha* such is even more the case with these walls, the

one behig in reinforced, and the other in mass concrete.

Both are cirawr to the same scale and calculated for the

th; sa.oie strength with the same factor of safety.

Engine and Dynamo Beds. ^- Probably many readers

will remember the case of a large and important hotel in

Londoi having' its own electric installation, where the vibra-

tion from its large turbo-alternator sets was a cause of seri-

ous complaint, notwithstanding the use of many different

forms of solt anti-vibration materials beneath the beds. Fin-

ally, icinfoKrd concrete bedplates were tried, the same be-

ing praclica'.lv replicas (in plan) of the cast-iron ones, which

resued on tlit:ii, but only about 8 in. thick. These reinforced

concrete b:?('piates arc very carefully reinforced, and arc only

supported at points, that is. they do not rest directly on the

old solid stor.e beds. The result has been very satisfactoryi

the difficulty of the vibration having been entirely elimi-

nated.

Fence Posts.—The use of these is increasing very

rapidly, but up to the present they are rather handicapped

by the want of a cheaper method of attaching the wires to

them, the ordinary hooks or staples being practically inad-

missible, as they get bent and broken when the posts are

bundled for carriage, and clips and bands or screw-plates

are costly.

Magazines for Explosives, etc.—Owing to its practi-

cally absolute fireproofness, reinforced concrete is particu-

larly suitable for these structures, and recent large and

costly experiments in Germany have proved that even the

explosion of huts containing I'/i to 2 tons of gelatine dyna-

mite did no damage to their surroundings other than from

the air blast. It was found that the reinforcement was only

rent, but not scattered, and the concrete blown away in the

form of coarse dust.

Piles, Piers and Jetties.—One of the principal points

to bear in mind when considering the use of reinforced

concrete piles is that they will safely carry about three times

the load of such in wood of the same cross-sectional area

;

also, that they are no more difficult to drive; and. with refer-

ence to piers and jetties, the use of a material which does

not deteriorate "twixt wind and water" is a matter worthy

of very careful consideration.

Pithead gears and pit props.—These being fireproof is

their strongest recommendation, and the latter, if made

hollow, are, strength for strength, but very little heavier

than ordinary wooden props.

Railway Sleepers.—.A.s the most important question in

relation to these is their life, not their strength, nothing

but time will prove whether the use of reinforced concrete

at a somewhat higher cost than wood will be the more eco-

nomical in the end, but about five and a half to six years'

experience of sleepers in continuous service under heav>'

traffic and rolling stock so far show no appreciable differ-

ence from the day they were laid down, and a recent order

for over 100,000 of such shows that they are being exten-

sively adopted. Painting.

The question of painting, although only now referred

to, is one of vital importance with all reinforced concrete

structures (other than buildings such as houses, offices,

etc., which are usually plastered and papered), as it is well

known that all naked steel and iron work deteriorates

rapidly from rust and corrosion unless it. is periodically very

carefully scraped and painted. Even when this is done, the

amount which is, rightly, deducted for depreciation in the

case of a valuation for sale, transfer, mortgage or similar,

is very marked, in addition to the actual cost of such

scraping and painting. This is particularly the case with

bridges, owing to their exposed position, and the expense

of painting them is frequently considerably increased by

the extra cost of the necessary cradling and scaffolding. All

this is eliminated in the case of reinforced concrete, which

increases in strength with age, and is not subject to depre-

ciation, nor are painting or scraping or other methods of

preservation necessary. In fact, when comparing the cost

of a reinforced concrete structure with that of a similar one

in other materials, it is quite a good rule to work out the

cost of the painting and upkeep, and, ' having capitalized

the same at a rate per annum (say,,, i per cent, over the

current bank rate), to deduct this sum from the estimated

cost of the reinforced concrete in order to place both pro-

positions on an equal basis for purposes of comparison.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENCI N EERS.—413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

^)UEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa; S. J. Chap-

leau. Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton ; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.

;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, J. F. Demers, M.D., Levis, Que.; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto: Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southworth, Toronto ; Secretary, R. H. Campbell,

Ottawa.

DOMII'JION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Jilash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy; Secretary, B. F. Mitchell, City En-

gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—96 King Street

West. President, A. B. Barrj' ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg',

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALT-
F.\X.—President, J. H. Winfield ; Secretary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont. ;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
.A.D.'^.-President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, .Alcide Chausse, P.O. Box =59, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President.
Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President; J. H.

Warder, Secretary.

COMING MEETINGS,

Canadian Forestry Association—.-Vt Regina, Sask.,

September 3rd and 4th. Sih'( i.il meeting. James Lawlor,

1 1 Queen's Park, Toronto, Ont.

Nova ScotIa Society of Engineers; September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

American Society or Municipal Improvements.-Novem-

ber 9-1 1. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7. at

Toronto, general annual assembly. Secretary, Alcide Chauss^

R.S.A. ; P.O. Box 259, Montreal, Que.

National Cas and Gasoline Engine Trades Association.

Harry T. Wilson, treasurer, Middlcton, Ohio; Albert Strit-

matter, Cincinnati, Ohio. Next meeting November 3°^

December 1, 2, 1900, at Chicago, 111.
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ASTRONOMICAL PAGE
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4

Star Map for September 1st, 1909, 10 p.m.

STAR MAP, SHOWING THE PRINCIPAL STARS,

VISIBLE AT 10 P.M., SEPTEMBER 1st, IN

LATITUDE 45° N.

L. B. Stewart, O.T.S.

The table below gives the apparent places of the bright-

est of these stars for September 15th at transit across the

meridian of sh W. of Greenwich.

Star Mag.

a Andromedoe 2.1

/} Cassiop 24
a Cassiop 25
y Cassiop 23
a Urssp Min. (Polaris) .. 2.1

a Arietis 22

& Ursse Maj 2.4

a Ursse Maj ^ 2.0

y Ursae Maj 2.5

" Ursa- Maj 3.4

E Vt-x Maj 1.8

C Ursa? Maj 2.1

T) Ursae Maj 19
a Ophiuchi 2.1

« Lyrs (Vega I o. i

a AqOiloe (Altair) 09
a Cygni 1.3

ft
Pegasi 24

a Pegasi 26

R. A.
h. m. s.
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The difference L — sh must be algebraic, and in multi-

plying by OS. 16 it must be expressed in minutes of time.

To illustrate this, take the following example:—At a

p'ace in latitude 49° 20' N., longitude 80° ( = sh 20m) W,

ap observer wishes to take an observation for azimuth be-

tween S and pm. on September Sth.

Here the interpolated value of the azimuth for 8h 30m

is 1° 48' 10", interpolating by second differences, and the

<xrresponding time for the given longitude and date is :

—

8h 30m oos

+ 19 56.8 ( = 2om — 20 X OS. 16)

— 27 31.3 (= 3m 55S.9 X 7)

= 8h 22m 2SS.5.

To determine the meridian the observer then points to

th". pole star at the above computed time, after setting his

vernier at a reading equal to the above azimuth, clamps the

horizontal circle, and then turns the vernier to zero.

Determination of Time.

If the direction of the meridian is known approximately,

the correction of a watch on standard time may be found by

observing the watch time of transit of a star. The star's

R.A. is then the sidereal time of transit, and the correspond-

ing standard time may be found as follows :—First find the

sidereal time corresponding to one of the standard times of

the above table for the date and place of observation by the

formula

:

S = S' -t- d x (3m 565.555) — (L — sh).

Where

S = the required sid. time.

S' = the tabular sid. time,

and d and L have the same meanings as above. Then the

required standard time of transit of the star follows by the

formula:— T = T' -h ( «— S) ( i — os.16).

Where

T = the required standard time of transit of the star, and

T' = the tabular time corresponding to S'.

a= the star's R..A.

To illustrate the use of these formulae, let us assume

that the meridian transit of the star Altair is observed at

the watch time Sh. 56m. 49s. 5 at the same place and date as

above ; to find its correction on standard time.

h. m. s.

Sidereal time, gh. oom. (table) = 19 4- i9-8

7 X (3m 56s. 555) = 27 35.9

20 09 55.7

Difference of longitude = 20 00

S =19 49 55-7

R.A. of star =19 46 22.5

a — S = — 3 35-2

3.6 x0s. 16 = 0.6

Equivalent mean time interval = — 3 32.6

T' = 9 00 00

T = 8 56 27.4

Watch ^ = S 56 49.

5

Watch fast = 22.1

The methods described above do not take account of

changes in the star places, but with ordinary field instru-

ments and tor short perioas ot time these are negligible.

REMOVAL OF PUTRESCIBI LITY.

(Continued from page 237.)

taining a 00-7 per cent, reduction, viz., 2,000,000 to 5.500 per

c.c. The Berlin sewage showed a count of deplorable bac-

.cna to the amount of 12,750,000 per c.c; the effluent con-

taining only 3.570 per c.c. or a reduction of 99.9 per cent.

.Ml this points to one definite conclusion, that the

effluent from the verj- best of well managed sewage farms is

never suitable for drinking purposes. Such effluents invari-

ably retain the bacteriological characteristics of sewage.

The best effluents contain B. coli in considerable numbers,

and it must be assumed that even typhoid germs may pass

through the soil and reach the streams receiving the effluents.

Dr Houston has made thi? evident in the thorough investi-

gations he has made for the Royal Commission.

It is, however,, apparent that land intermittent filtration

properly managed may produce a very high efficiency in

bacterial removal. Fortunately the pathogenic bacteria of

sewage are not found isolated and free to move about in the

sewage liquid, they arc generally enclosed or in contact with

diarrhoea stools or wrapt up in gelatinous masses or gener-
ally attached to suspended matter. If the solids in suspen-
sion are first allowed to settle in tanks, a percentage of bac-

teria about equal to the amount of settled solids will be
removed by this preliminary treatment, and further methods
of straining or filtering will have an effect of still greater

reduction. The main point to be kept in mind is that if the

water receiving sewage effluents either raw or treated is to

be used for drinking purposes such water should be treated

by one of the many well known methods for biological puri-

fication.

The utilization of the manurial properties contained in

sewage is frequently an argument in favour of land treat-

ment. The most important manurial constituent in sewage

is the ammonia which is the product of the fermentation of

urea of the urine. Sewage also contains organic nitrogen

in a smaller quantity as well as potash salts and phosphates.

With artificial biological filtration, part of the ammonia and

other organic compounds disappear in the form of gases,

part is assimilated by the vegetable growths in connection

with the bacteria film and the remainder of the nitrogen is

oxidized into nitrate. The following table shows the

amount of nitrogen which are used up or disappear in land

as compared with other methods. (Royal Commission, par

205. ) : Percentage of the Nitrogen

of Sewage or Sewage
Liquor which disappears

during the process of

purification.

Land intermittent filtration.... about 60 per cent.

Percolating biological filters... 40 to 50 per cent.

Septic liquor in contact beds... 40 to 45 per cent.

Septic liquor in percolating beds 30 to 40 % or less.

From the above it will be seen that there is from 10 to

30 per cent, more nitrogen retained or used up in soil than in

artificial methods, the balance has chiefly vanished by being

used up by growing crops. Much has been written of the

general loss of nitrogen and its non-utilization by the adop-

tion of artificial filtration. It must be remembered, how-

ever, that it is only in the form of nitrates that nitrogen can

be of any benefit to plant life, and that the production of

nitrates in soil in winter time almost ceases. Speak-ng

generally, intermittent land filtration has only proven suc-

cessful when crop growing has been entirely subservient to

purification of the sewage. It is practically necessary to

dose land, unless the area is very large, almost continuously.

On the other hand there are times, especially in wet weather,

when the plant life is destroyed by the e.xccss of sewage

liquid. No case is known where a profit is shown by grow-

ing crops in sewage dosed land when all the costs of sewage

treatment are considered. Theoretically the value of a do-

mestic sewage has been calculated at from $1 to $1.25 per

head per annum. No returns in practice have come any-

where near this figure.

Over and over again the system has been tried in Great

Britain and in Europe of renting the plots of land used for

intermittent filtration to gardeners and others who desired to

cultivate the land, the system has invariably proved a failure.

.All kinds of tricks are resorted to by the tenants of the plots

to divert the sewage in wet weather from the land surface,

by making holes direct to the un'derdrains or opening sluices

and diverting the sewage direct to the stream. It must be

either a question of sewage treatment or cropping, if crop-

ping the purification will suffer. All the wild schemes in

the past of utilizing domestic sewage for purposes of profit

have proved bubbles, and it is only in exceptional cases of

trade efiluents and grease recovery that by-products have

been made to show any profit.

(To be Continued.)
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sendinjf in news items from time to time. We arc particularly eager to

get notes regarding eiigiiu-ering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed lorms for the purpose will be furnished upon application.

TENDERS.

Quebec.

MONTREAL.—Tenders will be received up to noon on

Tuesday, 14th September for the enlnrMcment of the city's

aqueduct, by widening and deepening the same on a length

of about 27,300 feet. The work comprises about 1,176,000

cubic yards of earth excavation and about 400,000 cubic

yards of rock excavation, also the formation of the slopes

and banks of the widened aqueduct, the transporting to a

distance of excess of excavated material, the construction of

syphon culverts, the construction of dry stone wall lining in

the slopes, etc., etc., the whole according to plans, cross-

sections and specifications, to be obtained from George

Janin, superintendent and chief engineer of the Montreal

Waterworks, City Hall. (Advertised in Canadian Engineer.)

MONTREAL.—Tenders for electric light wiring and fit-

tings for the addition to Montreal Post Office will be received

until 5 p.m., Wednesday, August 25. Plans and specifi-

cations to be seen on application to A. Venne, architect,

Montreal, and Napoleon Tessier, secretary, Department of

Public Works, Ottawa.

MARIEVILLE.—Tenders will be received till Septem-

ber 6th next for the improvements of the

waterworks. M. J. Meunier, civil engineer, 15 St. Law-

rence Boulevard, Montreal. H. St. Marie, secretary-treas.

SHERBROOKE.—Tenders for customs fittings, etc., will

be received until Wednesday, September i. Napoleon Tessier,

secretary, Department of Public Works, Ottawa.

Ontario.

PETERBOROUGH.—Tenders received up to 4 o'clock,

p.m., Monday, 30th Au.gust, igog, for construction of rein-

forced concrete bridge over the River Otonabee. E. A. Hay,

city engineer.

TORONTO.—Tenders will shortly be invited for pole

line supplies by this municipality. K. L. .Aitken, Electrical

Engineer. (Advertised in the Canadian Engineer.)

TORONTO.—Tenders will be received until Tuesday,

Sept. 7th, for 15 tons of copper conductor. (.Advertised in

the Canadian Engineer).

TORONTO.—Tenders are invited until Tuesday, Sept.

7th, for construction of asphalt, vitrified block, brick and

bitulithic pavements, concrete curbs, concrete walks and

sewers. Joseph Oliver, mayor. C. H. Rust, City Engineer.

GODERICH.—Tenders will be received up to noon of

August 31st, for the erection of a nine-roomed public school,

in the town of Goderich. Plans and specifications may be

seen at the office of .A. J. Barclay, architect. Crown Life

Building, Toronto, or A. D. McLean's clothing store. The

Square, Goderich.

TORONTO.—Tenders will be received up to 12 o'clock

noon on Monday, .August 23rd, for Bridges and Culverts on

the wagon road from the Montreal River at Smyth to Gow-

ganda as follows : One bridge at Lost Lake, 290 feet long,

with approaches. Two bridges at Long Point Lake, 25 feet

long, with approaches. Four bridges between Lost and

Leroy Lakes, 25 feet long, with approaches. Two bridges

at Miller Creek, 25 feet long, with approaches. .About 400

feet of F.ide hill bridging near Lost Lake. .And about 45 cul-

verts. The work is to be completed by the first of October,

igof). Plans and specifications and tender forms may be

seen at the office of C. H. Fullerton, En.gineer, New Lisk-

eard, or F. Cochrane, Acting Minister of Public Works.

TORONTO.—Tenders will be received until Thursday,

October 14, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian
Engineer.

)

TORONTO.—Tenders will be received until Thursday,
October 14, for electric motors. Further particulars may be
had from the city engineer. (Advertised in the Canadian
Engineer.)

AMULREE.—Tenders will be received up to Friday,
August 27, for the $3,695.40 debentures for drainage works.

J. D. Fisher, Township Clerk, Amulree P.O., Ont.

ORILLIA.—Tenders will be received until 8 p.m. Thurs-
day, September 9, for constructing the following works:
Contract "A," Sanitary Sewers, about 15,000 lineal feet.

Contract " B," Sewage Pumping Station. Contract " G,"
Sewage Pumping Machinery. Contract " O," Force Main,
about 7,000 feet iron pipe. W. C. GofFatt, Mayor, Orillia.

Willis Chipman, C.E., chief engineer, Toronto, Ont.

TORONTO.—Tenders will be received until Monday.
October 4th, for erecting the Wilton Avenue Bridge. Joseph
Oliver (Mayor), Chairman Board of Control. (Advertised

in the Canadian Engineer.)

TORONTO.—Tenders will be received until Tuesday, Sth

October, for 1,080 lengths of 16-inch cast iron pipe and 16-

inch valves. Joseph Oliver, mayor. C. H. Rust, city en-

gineer. (Advertised in the Canadian Engineer.)

CORNWALL.—Tenders for alterations to entrance doors,

etc., Cornwall, Ont., public building, will be received until

Wednesday, September i. Robert Conroy, caretaker, Public

Building, Cornwall. Napoleon Tessier, secretary, Depart-

ment of Public Works, Ottawa.

Manitoba.

ROBLIN.-—Tenders will be received for material of steel

bridge. Plans may be seen at Department of Public Works,

Winnipeg. J. P. McKibbin, Reeve of Roblin Municipality.

WINNIPEG.-—Tenders for the necessary work on sew-

age disposal and a water supply for the Sanitorium at Nin-

ette, will be received up to Saturday, August 28. Plans and

specifications can be seen at the Municipal Commissioner's

Office, in the Parliament Buildings, Winnipeg, or upon ap-

plication to David Marshall, architect, Brandon. E. M.

Wood, Secretary Manitoba Sanatorium for Consumptives.

Saskatchewan.

SASK.ATOON.—Tenders will be received until Wednes-

day, September 22nd, for the construction of a subway under

the tracks of the C.N. Ry. here. Geo. T. Clark, City Engin-

eer. J. H. Trusdale, City Clerk. (Advertised in The Can-

adian Engineer).

WEYBURN. — Tenders will be received until Monday,

August 30, for the following sections of proposed system of

waterworks : Contract " B "—Pump house and pump well.

Contract " G "—Pumping machinery (power pump and oil

engine.) Contract "O"—Mechanical filters, capacity 500,-

000 gallons daily. Each of these contracts to be completed

before November 30, 1909. Plans and specifications for " B "

and " G " on file at the office of the Chief Engineer, Room

47, Canada Life Building, Winnipeg, or 103 Bay street, Toron-

to; also at Weyburn. Geo. Ross, secretary-treasurer, Wey-

burn. Willi;. Chipman, C.E., 103 Bay street, Toronto.

British Columbia.

VANCOUVER.—Tenders will be received up to Monday,

September 6th, for grading and bridging of the Alberni

branch of the Esquimalt and Nanaimo Railway Company

from the loSth mile to Alberni (27^^ miles). See Mr. Bain-

bridge. Division Engineer E. & N. Railway, Victoria; Mr.

H. J. Cambie, Chief Engineer, E. & N. Railway, Vancouver,

for plans, etc. R. Marpole, vice-president.
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VICTORIA.—Tenders are invited until September 15

for the supply of about nine hundred tons of cast iron socket

pipes and special casting's. T. Lubbe, secretary, Esquimah
Waterworks Company.

CONTRACTS AWARDED.

Quebec.

MONTREAL.—The department of marine and lishcrics

has awarded a contract to Clarence Dc Sola for a hydro-

graphic survey vessel. She will be built by the Swan Hun-
ter firm of the Tyne, the celebrated builders of the Maure-

tania and other sea leviathans. The vessel will be twin

screw, of a length of 273 feet, and it is to be specially de-

voted, it is understood, to coast survey work. Both vessel

and equipment will represent the best work of their class

and will prove an important addition to the Dominion Gov-

ernment survey department. The vessel will be of steel

throughout, and will be ciiuippcd with engines capable of

developing great speed.

QUEBEC.—Two tenders were received for the sale of

a steam roller to the city for which $4,000 was recently

voted. The tenders were Messrs. Cameron & Co., Mont-

real, representing the Waterous Engine Works Co., and

Messrs. Bosse & Banks, of this city. The tender of Cam-
eron & Co., for a roller of 35,500 pounds for $3,700, was

accepted as the lowest and most advantageous.

M0XTRE.4L.—The contract for the cementing of the

wading pool in Lafontaine Park was awarded to Mr. A. T.

Chagnon. at a price of $1,975. It was by far the lowest

tender. The next was $4,200, while the highest was $5,50.

Ontario.

BRAXTFORl).—The Board of Works met on Saturday

to award the contract for paving East Colborne street and

Market street. The Bitulithic Co. was the only firm to

tender, and their offer will be accepted. The figures for

the top dressing are i$i.63 per yard, whereas the Col-

borne street work costs about $2. The city engineer

will do the concrete work as follows: Foundation, 50c per

yard ; curb and gutter, 45c per foot. The paviu'i com-

pany's tender is for a five years' guarantee.

KINGSTON.—J. W. Litton has been awarded the con-

tract for e.xcavating for the two new science buildings to

be erected on Queen's University grounds, and will begin

work next Monday. Power & Son, architects, will not have

the plans for the building ready for five weeks. Only the

foundations of the buildings will be constructed before the

winter arrives.

TORONTO.—Mr. .A. I.. MacLennan, of Toronto, was

awarded the contract for the bridges and culverts of the

new waggon road from Elk Lake to Gowganda: There will

be 12 bridges in all, which will be distributed as follows:

One bridge at Lost Lake, 290 feet long, with approaches

:

two bridges at Long Point Lake, 25 feet long, with ap-

proaches; four bridges between Lost and Leroy Lakes, 25

feet long, with approaches; two bridges at Miller Creek, 25

feet long, with approaches ; about 400 feet of sidehill bridg-

ing near Lost Lake, and about 45 culverts. The contract

price is about $4,000. Mr. MacLennan also had the con-

tract for clearing the route of the new road. The grading

is being done by day labor, and he will follow immediately

with a gang of men to construct the bridges and culverts,

which are to be completed by Oct. i.

COB.\LT.— S. F. Whitman, of Toronto, was awarded the

contract for building the new Temiskaming & Northern On-

tario station at Cobalt. The work will be prosecuted with-

out delay.

OTTAW.A.—The tender of the Canadian Oil Company,

of Strathan -Avenue, Toronto, at 4 S-io cents per gallon for

oil required in la\Tng dn^t rm ihf -.trcrts. w.t. rrroni-

mended for acceptance.

OTT.AW.A.—The Gutta Pcrcha and Rubber Coy., ot To-

ronto, have secured from the Citv of Ottawa a contract for

2,000 feet of " New Peerless " hose at 05 cents. Other tend-

ers were: Canadian Rubber Co., go cents, and Dunlop Rub-
ber Co., C)7l4 cents.

OTTAWA.—Toms, BvuthiUier & Slack, for $13,6001, se-

cured the contract for building the new Rideau Ward Fire

Hall. Pepin and Caron tendered at $13,050 and August
Boshmer $13,765. T. Smith oifered to do the steel, iron,

masonry, plumbing and heating for $8,495 and R. A. Bing-

ham the carpentry, joining, painting and rooting for $5,200.

There were a number of separate tenders for the smaller

jobs, but on the whole Toms, Bouthillier and Slack were
lowest.

Saskatchewan.

RKGIX.A.—Tenders for 22,800 feet of trenching (con-

tract a.) and hauling 1,710 tons 18 inch pipe, laying, caulk-

ing, backing and filling the trench (contract b.) were

recently oijened, from the following firms : McVean &
Craig, Moose Jaw, A and B, 58c per ft., or $13,338. City

Engineer, machine, A and B, 59 6-ioc per ft. City engineer,

hand, 68 6-ioc per ft. John Brodt, Regina, machine, A and

B, 70KC per ft. John Brodt, Regina, hand, A and B, 78c

per ft. W'. J. Gray, Winnipeg, A and B, 92c per ft. Sas-

katoon Construction and Engineering Co., A and B, 93c per

ft. Murphy Bros., A and B, 94c per ft. F. F. Frey, Tor-

onto, A and B, 94c per ft. Municipal Construction Co., A,

22c per ft. Geo. H. Archibald, Winnipeg A, 27j4c per ft.

The engineei: pointed out with regard to the first mentioned

tender that at 58c per ft. the total should be $13,224. The
tenders were referred to the Works Committee.

REGIN.A.—The tender of McVean & Craig, contractors.

Moose Jaw, for trenching, hauling pipe, laying and caulking,

and backfilling trench for water works new pipe line from

compensating basins to city for $13,338, was accepted.

British Columbia.

VANCOUVER. — Five miles of concrete walks, for

which tenders were reicently invited, will be constructed by

day labor. Fourteen cents a foot was the figure sent in by

the Paterson Lumber Co. and Lawrence & Hull. Palmer

Bros., who underbid the present contractors now doing the

work, did not bid. The price of the present contract is 12

cents. The cost last year when done by the city was 15.2

cents, including grading.

VICTORIA.—Tenders for cast iron pipe were received

from the following: R. P. Rithet & Co., $50,030; W'. G.

Winterburn, $49,892 ; Stavely Coal & Iron Company, $49,592 ;

Robertson Godson & Co., Vancouver, $50,131; A. Rickaby,

$44,190; Robert Ward & Co., $51,191; R. .Angus, $48,969;

Findlay, Durham & Brodie, $51,776; M. & L. Samuel Ben-

jamin Company, $54,381.

United States.

CINCINN.ATI. OHIO.—The Cincinnati Southern Rail-

road has awarded at $125,000 a contract for the removal of

200,000 cubic yards of earth in preparation for construction

of a new bridge over the Kentucky River at High Bridge,

Ky.The new bridge will be 306 feet above the low water

mark, one of the highest in the world.

FINANCING PUBLIC WORKS.

The following municipalities have recently sold de-

bentures :
—

Cobalt, Ont., .$100.0(10, for waterworks.

Morris, Man., .$12,000, local improvements.

Sudbury, Ont., $11,800, for waterworks.

Magrath, Alta.. $14,000, local improvements.

Clinton, Ont., $51,000, waterworks.

Rivers, Man., $12,000.

' Quebec.

CO.ATICOOK.—On Monday, August ,30, the ratepayers

,
will vote on a by-law to raise money for electric light plant

I

and extensions.
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MULL.—By-laws authorizing: the borrowing: of $115,000

for civic purposes have been ratified.

Ontario.

AVLMER.—The proixjsal to erect a new bridge liere at

a cost of $55,000 has been rejected.

DUNNVILLK.—Tlie by-law to raise $7,000 for exten-

sion of waterworks was defeated.

EXETER.—The by-law grantins $.::;,000 for water-

w'orks was carried by 1J2 majority.

PkESTOX.—Debentures amounting to $32,000 are

offered for sale by II. C. Edgar, treasurer of this munici-

pality.

Saskatchewan.

YORKTOX.—The by-law to raise $30,000 for waterworks

extensions carried, only three voting against it.

Alberta.

T.ABER.—The Town Council are asking the ratepayers

to support a by-law to raise $55,000 by 20-year debentures

for the purpose of the erection and construction of a stand-

pipe, water mains and hydrants.

I
C.ALG.'XRV.—By-laws are being advertised for the issue

I of debentures to the extent of $cS5,poo for city hall and other

purposes.

British Columbia.

CR.AXBROOK.—The ratepayers will take over the

waterworks system at a cost of $70,000.

RICHMOND.

—

A by-law will be introduced to raise

. $275,000 for waterworks purposes.

RAILWAYS-STEAM AND ELFCTHIC.
Oueoec.

MOXTRE-\L.—The opening of regular passenger ser-

vice on the new '• Shore Line " of the Canadian Xorthern

Quebec Railway between Quebec and Montreal took place

last Sunday, when the first through trains ran from each

cod. The train from Mnotreal left the Moreau Street station

at 11.30, and was made up entirely of new equipment of the

most modern type. The line throughout has been laid in a

v*ry substantial manner, with So-pound rails, and every

equipment of a modern railway. '

MONTREAL.—By an agreement with the C.P.R. the

Canadian Xorthern has the use of Place Viger Station, and
they will run their trains from there to Quebec. In return

they give the C.P.R. running rights over their line into the

city, thereby saving a steep grade and eleven miles of haul.

The C.N.R. began their new short line service Sunday.

Ontario.

ST. THOMAS.—The Pere Marquette began the grad-

.., on Monday for three tracks to a new coal hoist, which

will be erected near the roundhouse. It will be of a different

pattern to the former one, and will be of the pocket variety,

having four shoots, while the hoist, which was destroyed,

-essed but the one.

TORONTO.—The Dominion Railway Commission has

ordered the construction of a high level bridge over the rail-

way tracks on Queen Street at the Don, and the cost of the

work, which will probably exceed two hundred and fifty thou-

sand dollars, is to be borne on the following percentage

basis: City of Toronto, 15; Toronto Street Railway, 15;

Canadian Pacific Railway, 35 ; Canadian Xorthern Railway,

25. .Tnd the Grand Trunk, for the old belt line, 10.

Manitoba.

WlXXTPKCi.—Extensive additions are planned by the

Winnipeg Sireei Railway Co., including a nine-track barn

iji the north end. The terminals at that point are used

jointly by them and the Winnipeg, Selkirk and Lake Win-

nipeg line.

WINXIPE.G.—Dominion Government engineers are at

present working on the final location surveys for the Hudson
Bay Railway, and it is expected that by January ist at least

125 miles of the permanent location will have been staked

out. Party No. i, in charge of R. D. Fry, left for The Pas,

August nth, and will proceed to a point forty miles north

before beginning work. Mr. Fry took three men from Win-
nipeg with him and recruited the balance of his party in the

north. It was he who .carried the preliminary survey to

Xelson Harbor, and made the survey of the north of the

river there. The second party will leave about September
1st in charge of W. J. Clifford, who returned on Friday last

from Fort Churchill, where he made a careful survey of the

harbor facilities. He has turned over his field notes to the

draughting-room staff, and ihe maps and plans are now in

course of preparation. Mis party will work from Tlie Pas
to Frog Creek.

British Columbia.

NEW WEST.MIXSTER.—The British Columbia Electric

Railway Company is preparing to commence the actual lay-

ing of steel on the first section of Ihe Chilliwack extension

of its line from New Westminster. Monday next will see the

work of steel lay'ng commence on the grade of the south side

of the Fraser River Bridge. The first section of the Chilli-

wack line from New Westminster to .\bbotsford, a distance

of 38 miles, is now graded and ready for the steel. The
steel for the first 12 miles, as far as Cloverdale, is at New
Westminster. The rails to be laid will weigh 70 pounds to

the yard and are about forty feet in length. A new style

of track laying machine is being used, which does away with

the necessity of handling the rails so much. As each rail

weighs about 033 pounds this is an important item. It is

estimated that fully sixty working days will be required for

the steel to reach Abbotsford, making this well on in No-

vember. Xo wiring will be done on this line until the steel

has reached Cloverdale, as all the steel for this part of the

line is at Xew Westminster and will have to be taken out

over the completed line. It is pretty certain that the line to

.A.bbotsford will be in operation this year, although it will

be late in the autumn before the line is completed.

PRINCE RUPERT.—The Grand Trunk PacUic lia-

awarded to Foley, Welch & Stewart a new contract for the

second section east of Prince Rupert. It will be 140 miles

from Copper River east to .'\ldermere. This leaves a gap of

less than 500 miles, and contracts for this may be let before

the end of the year. The new contract is for approximately

$10,000,000. There are several long tunnels, one a half-

mile in length. The line will cross the Skcena by a canti-

lever bridge sixteen miles below Hazeltown.

VANCOUVER.—Chief Western Engineer Hoagland, of

the Great Northern, says that the recent surveys of the \'.\^

& E line from Princeton to Vancouver through Hope Moun-

tains show a westbound gr.ide of a maximum of one per

cent., and an eastbound of two per cent., a considerable

reduction on former surveys.

PRINCE RUPERT.—The Grand Trunk Pacific ha$

awarded to Foley, Welch & Stewart a new contract for the

second section east of Prince Rupert. It will be 140 miles

from Copper River east to Aldermere. This leaves a gap

of less than 500 miles, and contracts for this may be let

before the end of the year. The new contract was for ap-

proximately $10,000,000. There are several long tunnels,

one half a mile in length. The line will cross the Skeena

River by a cantilever bridge sixteen miles below Hazleton.

VANCOUVER.—The location plans of the Howe Sound,

Pemberton and Northern Railway, which is now under con-

struction from Squamish Landing to Chee Kee, have been

filed to the twenty-mile post. The ultimate destination of

the road is Lillooet, on the Fraser.

VICTORI.A.—The promoters of the Esquimalt and

Barkley Sound Railway are losing no time in acquiring the

necessary data preparatory to the building of that much-

needed line.

Foreign.

CHICAGO, ILL.—The old Union Station in Chicago

will be replaced by a $25,000,000 structure, according to

announcement made recently. The new building will be

erected on plans in harmony with the City Beautiful idea.

GREEXSBURG (PA.).—The Pennsylvania Railroad has

asked for bids to be tendered on about $1,000,000 worth of
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construction and improvement work in and about Grecns-

burg:, Pa. The Pennsylvania lines west of Pittsburg- and
Erie are also planning: to spend scveTa' million dollars in

building double track roads and removing grades.

SEWERAGE AND WATERWORKS.

Manitoba.

PORTAGE LA PRAIRIE.—The water system is now
perfect and the service is the best in the history of the city,

A new well has been installed at the river, and the railway

companies now use water from this well, which is pumped
to the power house by a motor. It cost $1,350 to dig the

well, and that much or more will be expended in fitting it

up with galleries.

MARKET CONDITIONS.

Montreal, August 25th, igixj.

Conditions in the United States are showing a very decided improve-
ment all along the line. Xot only are prices advancing, but furnaces and
mills are in receipt of good orders, and many of them are now behind
on deliveries. Pig iron prices are now firmer, on a basis of $13.50 per
gross ton at Birmingham, for Southern, and $15.25 f.o.b., Valley furnaces, 1

for No. 2 foundry iron, and $16 Valley furnaces, at a minimum, for Besse-
,

mer iron. This shows an advance of $1.50 to $2 per ton from the low
prices which prevailed last March, and while demand has been less

|

aggressive during the past few days, prices continue firm, with higher
figures being asked for future deliveries. As a matter of fact, some fur-

nace interests have withdrawn from the market and are declining to

quote for future delivery this year. Some makers are asking $1 advance '

on present prices for iqm deliveries. The volume of iron now being
made is quite up to the high record of 1907—that is, at the rate of

1

3S»Soo,ooo per year. Last month's production was at the above rate, and
this may be exceeded during the present month.

j

English and Scotch markets are also being influenced by the improved
conditions in the United States and here, and the optimistic reports
which are the result. Cleveland warrants have shown an advance of
ts. 6d, during the past week and prices have advanced in the Scotch
markets by fully 2s. od. per ton within the past ten days. Even now,
there is an indisposition on the part of Scotch' makers to book orders
for large quantities at the advance. Stocks of warrants in Connell's '

stores continue to show an increase, but a slight improvement in trade
1

conditions would soon alter this condition. Prices on finished material
I

have not as yet reflected this advance in London and Scotland, this being '

due to some e.Ktent to the fact that German and Belgian makers con-
;

tinuc to quote low figures. Conditions in both Germany and Belgium 1

are very flat, and attractive prices can be had for large lots. '

Local conditions are showing a steady improvement, not on!y in the '

matter of prices, but in the volume of business done. Many consumers,
particularly large ones, have apparently reached the conclusion that the
present is the time to buy, and a fair tonnage has recently been booked,

,

particularly for import iron. The Eastern Canadian furnaces are not
pushing sales. The furnaces of the Hamilton Steel and Iron Co. are

I

at present out of blast, for repairs, the only furnaces in Canada in a .;

position to offer prompt shipment being the Midland, of the Canada
Iron Corporation, the Deseronto furnaces of the Deseronto Iron Co. and
the Antikoken furnaces of the Antikokcn Iron Co. The latter two are
only able to supply special grades of iron. The result is that prices are !

showing a decidedly upward tendency, asking figures being now fully

%t per ton higher than a month ago. This advance corresponds approxi-
mately with the higher figures obtaining in the United States and Scot-
land. Generally speaking, the foundry trade in Canada is rapidly taking
on a much more healthy tone.

|

The steel trade is also improving and the market is firmer all rounds
in sympathy with the situation on the other side, where prices are up
about 30C.

In manufactured and semi-manufactured goods, the tone of the mar-
ket is firm and demand is showing some improvement. Price changes
are becoming rather more frequent, as will be seen from the list this '

week, as follows

:

Antl.Tiony.—The market is steady at 83^ to pc.

Bar Iron and Steel.—Prices are steady and trade is quiet. Bar
{ron, $1.95 per too pounds; best refined horseshoe, Sa.io; forged iron, $a;
mild steel, $1.85; sleigh shoe steel, St. 85 for 1 x li-base : tire steel, $1.90
for I X >i-base ; toe calk sieel, $2.35 ; machine steel, iron finish, $1.90

;

tmooth finish, $3.70; imported, Sa.sc
Boiler Tubes.—The market is steady, quotations being as follows:— •

ijS and 3-inch tubes, SJ^c. ; aja-inch, loc. ; 3-inch, iij^c; 3J-i-inch, 14 i-ac. ;

4-inch. 18 1-2C. »
Building Paper.—Tar paper, 7, 10, or t6 ounces, $t.So per 100 pounds;

felt paper, $2.7$ per too pounds; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing. No. 1, 30 to 40c. per roH of 400 square feet; tarred
fibre, 55c. per roll; dry fibre, 45c. (See Roofing; also Tar and Pilch),

Cement.—Canadian cement is quotable, as follows, ia car lots, f.o.b.,

Montreal:— Si..to to $1.40 per 35Q-lb. bbl., in 4 cotton bags, adding toe. for

each bag. Good bags re-purchased at 10c. each. Paper bags cost ^yi

ceots extra, or 10c. per bbl. weight.
I

Chain.— Prices arc as follows :— i^-inch, $5.10; 5-i6-)nch, $3.95 ; H-
|

inch, $1.5?; y-f-'mch, $3.15; S-inch, $3.30; 9-16-inch, $3.05; Si-inch, $3.95;
>f-inch, <;.ry>: Tv-inch, Sj.85; i-inch, $2.85.

Coal and Coke.—Antnracite, egg. stove or chestort coal, S6.7S per too,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova
Scotia coal, carload lots, basis, MorUreal, $3.85 to $4 per too ; cannri coal,

$9 per too; coke, single ton. $5; large lots, special rates, approxinalely '

S4 (.o.h.. cart. Montreal.
Copper.—I'rires are string at ty%i to 14c.

Explosives and Accessories.—Dynamite, s^-lb. cases, 40 per cent proof,

15c io tingle case lots, Montreal. B'asting powder, as-lb. kegs, $3.35 per
keg. Special quotations oo large lots of dynamite and powder. Delosator
caps, case lots, containing 10,000, 7sc. per 100 ; broken lots, $1 ; electric

blastioc ipparatu*:—Batteries, 1 to to boles, $15; 1 to 30 holes, $»$; 1 !•

3* boles, $35; t to 40 holes, $50 Wire, leading, tc. per font; connectiog.
5oe. per lb. Fuses, platinum, single itrentgh, per 100 fuses:—4-ft wires.

$3; 6-ft. wires. $3-54; 8-ft. wires, $4.08: to-ft. wires, $5- Double streogtb
(ases, 4ft., S3.75; 6-ft., $4.30: 8-ft., $4.81: ifvft, $5-17. Fuses, time, double-
tape. $^ ppf 1.000 feet; explohmeters, fuse and circuit, $7.50 each.

Qalvanlzed Iron.-The market is steady. Prices, basis, al-gauge, are :—
Queen's Head. $4-4^: Comet, $4.3$; Gorbal's Best, $435; Apollo, 10W 1

ex.. $4-35' Add 35c. to above figures for less than case lots ; 36-gauge is
•5c, less than 38-gauge. American slgaugc and English 36 are equivalents.
as are American to>^ oz., and English sS-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron—The outlook is strong. The following prices are for carload

quantities and over, free on dock, Moutrcai, prompt delivery: No. i

Summcrlcc, $30 to $20.50; selected Summcrlee, $19.50 to $20; soft Sum-
merlee, $19 to $19.50; Clarence, $17.50; Midland or Hamilton pig is quoted
at $20 to $20.50, Montreal, t is said Dominion and Scotia companies are
not quoting prompt delivery, Carron special, $19.50 to $20; Carron soft,
$i9-2S-

Laths.—See Lumber, etc.

Lead.— Prices are about steady, at $3.55 to $3.65.
Lead Wool>—$10.50 per hundred, $300 per ton, f.o.b., factory.
Lumber, Etc.— Prices 00 lumber are foi car lots, to contractors, at nil*

points, carrying a freight rate of $1.50. Red pine, mill culls out,
$18 to $J3 per :,ooo feet; white pine, mill cu'.ls, $16 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per 1,000 ft.; mill culls, $12 to $1^. Hemlock,
log run, culls out, $13 to $15. Railway Ties; Standard Railway Ties,
hemlock or cedar, 35 to 45c. each, on a 5„ rate to Montreal Telegraph
Poles: Seven-inch top, cedar poles, 35-ft. poles, $1.35 to $1.50 each; 30-ft,
$1.75 to $3 ; 3s-ft.., $3.75 to $3-35 each, at manufacturers' points, with 5c.
freight rate to Montreal Laths: Quotations per 1,000 laths, at points
carrying $1.50 freight rate to Montreal, $3 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $3.50; XXX, $3.

Nails.—Demand for nails is better, but prices are steady at $2.30 per
keg for cut, and $3.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon
; girder, bridge,

and structural paint for steel or iron—shop or field— $1.30 per gallon, io
barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealers are
compelled to meet competition from all sources. Prices are easy and ap-
proximately as foKow I

•—$31 for 6 and 8-inch pipe and larger ; $33 for
5-inch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Gas
pipe is quoted at about Si more than the above.

Pipe Wrought and Galvanized.—Demand is much better and
the tone is firm, though prices are steady, moderate-sized
lots being: fi-inch, $5.50 with 63 per cent, off for black, and 48 per cent,
off for galvanized; H-inch, $5.50, with 59 per cent, off for black and 44 per
cent, off for galvanized; !^-inch, $8.50, with 69 per cent, off for black, and
59 per cent, off for galvanized. The discount on the following is 72% per
cent, off for black, and 62^^ per cent, off for galvanized; H'ioch, $11.50;
i-ioch, $16.50 ; I f^i-inch, $33.50 ; iH-nch, $37 ; a-inch, $36 ; a H-inch, $57.50

;

3-inch, $75-50: 3W-inch, $95; 4-incfa, $iol
Plates and Sheets,^^teel.—The market is steady. Quotations are: $3.20

for 3-16; $3.30 for f^, and $3.10 for H and thicker; 13-gauge being $3.30:
14-gauge, $3.15; and i6-gauge, $2.10.

Ralls.—Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $31 is given for 60-lb. and 70-lb. ; go-lb. and heavier, being $30;
rails, per gross ton of 3,340 lbs., f.o.b. mill. Re-laying rails are quoted at
$37 to $39 per ton, according to condition of rail and locatfon.

Railway Ties.—See lumber, etc.

Roofing,—Ready roofing, two-ply, 70c. per roH ; three-ply, 95c. per roll

of 100 square feet. Roofing tin caps, 6c. lb; wire roofing nails, sc. lb.

(See Building Paper ; Tar and Pitch ; Nails, Roofing),

Rope.

—

Price? are steady, at qc. per Ih. for si?al, and io^c. for Tkfanila.

Wire rope, crucible steel, six-strands, nioeteen wires ; $i-tn., $2.75 ; 5-16,

(3-75: ^1 $4-75: ^> $6: H» $7-35; H, $8.50; H, $10; i-in., $13 per io« feet-

Spikes.—Railway spikes are steady at $2.35 per 100 pounds, base of

5^x9-16. Ship spikes are steady at $2.85 per 100 pounds, base of H ' >o*

inch, and s^ x la-inch.

Steel Shafting.-Prices are steady at the list, less 25 per cent Demand
is on the dull side.

Telegraph Poles—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 pounds; roofing pitch. No. 1, 70c. per 100 pounds; and No. a, 55c. per

loo pounds ; pine tar, $8.50 per barrel of 40 gallons, and $4-75 pcr half-

barrel ; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180

to aon pound. (See building paper; also roofing).

Tin.—Prices are unchanged, at 32 to 33j4c.

Zinc—The tone is steady, at $}i to 6c-

* * « »

Toronto, August 36th, 1909.

The now almost certain prospect of good crops in the North-West,
the general success of Canadian farmers in securing good prices for their

products, are reflected in the earnings in other departments of the

country's industry. Business of all kinds is more active and prices arr

in many cases looking up, metal being a notable cvamplc. It is regret-

table to learn of the disablement, at a time of increased production and
very active orders, of one of the furnaces of the Hamilton Iron & Steel

Works. The loss which the company must suffer is placed at a high
figure.

In Great Britain, the price of iron for future delivery is advancing,
and there is greater buoyancy in the trade. In the United States, a*;

wc note elsewhere, there is a genuine improvement, not bolstered by
special interests.

Toronto finds business active, especially so in the way of house-
building, which is in a great danger of being overdone, if not already so.

The Industrial I'.vhibition promises to be a good one this year, and the

retail activity wilt be thereby increased.

An experienced New York obser\'cr says there is every appearance
of a sound actual revival in business in the iron and steel trade, which
may be expected to grow and spread to other lines. "With the tariff

now out of the way, and a bumper crop promised, basic conditions arc

now sound and promising.". If, it is added, a reduction should come
in the shape of a decline from the extravagant prices to which some
securities have been forced in Wall Street, it would make very little

impression on the generally favorab'c mercantile position and prospect*

in the U. S.

In harmony with this prediction of greater general activity, is the

appearance of a circular from an important shipping house to its Cana-
dian clients, dated 34th August, which says

:

"We beg to advise that there is a serious car shortage impending
which the railroad people now regard as certain between the present time

and the coming winter, and we inform you of this so you may anticipate

your requirements in our line as much as possible, sending in your spe-

cifications for immediate and future shipment."
When it is remembered that hundreds of thousands of cars were

reported lying idle only a month or two ago, the significance of the

announcement i<; great.

Antimony.—Demand inactive, market unchanged at $9 per try) lbs.

Axes.—Standard makes, double bitted, $8 to Sio; single bitted, per

dozen, $7 to $9.

Bar Iron.—$1.95 to Sa. base, per 100 lbs., from stock to wholesale dealer.

Market well supplied.

Boiler Plaies.— U-inch and heavier, $3.20. Boiler heads asc. per 100

pounds advance oo plate.
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"ORB" and "REDCLIFFE"

Corrugated Iron
Well Galvanized, soft, uniform in weight

John Lysaght, Limited

Makers, Bristol

A. C. Leslie & Co., Ltd.

Montreal

Bolter Tubes.—Orders continue active. Lap-welded, steel, 1 14 -inch,

IOC. ; i>«'iach, 9c. per foot; 2-inch, $8.50; a^-inch, $10; sS-inch, $10.60;

3-inch. $12.10; 3H*iQch, $15; 4-inch, $18.50 10 $19 per 100 fccu

Building Paper.— Plain, 30c. per roll ; tarred, 40c. per roll. Season over,

nothing doing.
Bricks.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $10, for common. Don Valley pressed brick move also

freely. Red and buff pressed arc worth $18 delivered and $17 at works per

I.DOO.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 70c. per ton of 2,000 lbs., i-incb. a-inch, or larger,

price all the same. Broken granite is selling at $3 per ton for ga<«d

Oshawa.
Cement.—Cement is being offered at the low price of $1.55 per barrel

in car lots, including cotton bags, and sales have been made within

the month at 5c. less than this. Until the consumption increases,
prices will not improve. Smaller dealers report a fair movement in small

lots at $1.40 per barrel in load lots delivered in town, bags e.xtra. In

packages, $1,40 to $1.50. including paper bags.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, 55.75- These are all cash, and the quantity purchased does not

affect the price. Soft coal is in good supply, American brokers have been
covering the "ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $2.65 to $2.85; lump coal from other districts, $3.40

to $3.70; mine run 10c. less; slack, $2.50 to $2.70; cannel coal plentiful at

$7.50 per too; coke, Solvey foundry, which is largely used here, quotes at

from $5.35 to $5.50; Reynoldsvi'le, $4.50 to $4.75; Connellsville, 72-hour coke,

$5-^5 to $5-.^o.

Copper Ingot.—The market is very firm, but heavy stocks sti'l act as

a drag. We quote as before $13.85 to Si.}. 05 in this market, with a fair

movement.

Detonator Caps.—75c. to $1 per 100; case lots, 7sc. per 100; brokca
quantities, $;.

Dynamite, per pound, at to asc, as to quantity.

Roofing Felt.—An improvement in demand of late, no change in price.

Fire Bricks.—English and Scotch, $30 to $35; American, $27.50 to $35
per i,coo. The demand is steady and slocks light.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, S5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.^0; 10 feet, $5, per 100 count. Bennett's double tape fuse. $6 per 1,000

feel
Calvanlzed Sheets.—Apollo Brand.—Sheets 6 or 8 feet long. 30 or 36

inches wide ; lo-gauge, S2.90 ; 12-14 gauge, $3.00 ; 16, iS, 20, $3.10 ; 22-24,

$3.25; 26, $3.40; 28, $3.85; 29, $4.15; loM, $4.50 per 100 lbs. Fleur de Lis—
^auge, $4.50; 26-gauge, $4.25; per 10 lbs. This downward change is the
result of dissolution of an agreement between British and U. S. makers.
Impossible to say how long it will last.

Iron Chain.— j^-inch, $5.75 ; s-i6-inch, $5.15 ; f{-inch, $4.15 ; 7-16-inch,

$3-95; J^-inch, $3.75; 9-16-inch. $3.70; H-inch. $3.55; H-'nch, $3.45; Ji-inch,

$3.40 ; i-inch, 53-40. per 100 lbs.

Iron Pipe.— Black, M-inch. $2.03; H-inch, $a.a6; ?f-inch, $a.63; 9i-inch.

$3.16; i-inch, $4.54; ifi-inch, $6.19; iK->nctt« $7.43; a-inch, $9.90; a^-inch,
$15.81; 3-inch. $20.76; 3S-inch, $26.13; 4-inch, $29.70; 4^-inch, $38; 5-inch,

$43-50; 6-inch, $56. Galvanized, M-inch, $a.86; Ji-inch, $3.08; ^-inch. $3.48;
M-inch, $4-3> ; I-inch, $6.19; iji-'nch, $8.44; i<^-incb. $10.13; a-inch, $13.50,
per 100 feet. Talk is still heard of an advance, but nothing definite.

Lead.—Prices steady outside. This market is steadier, and demand
rather better at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at
kilns outside city aac. per loo lbs. f.o.b. car. In active demand.

Lumber.—The local demand for stuff is maintained, but there is not so
much doing outside. Southern pine continues to move, and the stock on
hand is depleted. Spruce flooring is not so much heard of here, since
better prices can now be had for spruce at home in New Brunswick and
Quebec. Hemlock is steady, but not active. Lath are held stiffly at quota-
tions, and none too plentiful; many are being made up north to go to the
States. The ga-Inch lath, so long a feature of the market, are nearly all

gone. We quote dressing pine, $^2 to $35 per M; common stock boards, $26
to $30; cull stocks, Sao; cull sidings, $17-50; Southern pine dimension timber
from S30 to $45, according to size and grade ; finished Southern pine accord-
ing to thickness and width, $30 to $40. Hemlock in car lots, $16.50 to $17;
spruce flooring in car lots, $22; shingles, British Columbia, S3.20; lath, No.
1, $4-25 ; No. a, $3. 75 ; for white pine, 4S-inch ; for 32-inch, Si. 60, and
very few to be had.

Nails.-Wire, $2.35 base; cut, $2.70; spikes, $3, per keg of 100 lbs.

Pilch and Tar.—Pitch, demand moderate, price so far unchanged at
70c. per loo lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $2a5o for No. 3; Cleveland, $30.50 to $ai ; in Canadian pig, Haail
ton quotes $19.50 to $20 per ton.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, wholesale.
$a; retail, $2.15 per barrel of 300 lbs.

Putty.— In bladders, strictly pure, per 100 lbs., $2.35; to barrel lots.

Sa.05.

Ready Roofing.—More demand during the past *'<w days, at catalogue
prices before quoted.

Roofing Slate—Most of the slate nsed in Canada comes now froB
Pennsylvania or Maine, the Canadian supply being slender and mostly fro»
the Rockland quarries of the Eastern Townships in Quebec. There is a

treat variety of sites and qualities, so that it it difficult to indicate prices.

Bui No. I Pennsylvania slate in x 16 may be quoted at $7.35 per square •>
too sijiiarc fret, f.o.b., car-', Toronto ; seconds, yjc. los. The demand
- "ntinucs active ; competent r'j'.ifrr-i are scarce.

Rope.— Sisal, 9HC. per tb. ; pure Manila. laHc per lb.. Base.
Sewer Pipt.

—

4-ia. 6-la. 9-!n. lo-io. la-Ift. i^-Ih.

Straigbt pipe per foot $0.30 $0.30 $0.65 $0.75 $i.o* $3.t|
Single junction, 1 or a fL long .90 1.35 a. 70 3.40 4.5a 14.85
Double Junctions 1.50 3.50 5.00 .... 8.50
Increasers and reducers 1.50 a. 50 4-0*
P. traps a. 00 3.50 7.50 .... 15-00
H. H. traps a. 50 4.00 8. 00 .... 15.00

Business steady; price, 73 per cent, off list at factory for car-load
lots; 6s per cent off list retail Small lots subject to advance.

Steel Beams and Channels.- Quiet. We quote:—$3.50 to $2.75 per io«

lbs., according to size and quantity ; if cut $3.75 to $3 per too lbs. ; angles,
*% hy 3-16 and larger, $3.50; tees, $2.80 to $3 per loo pounds. Extra for
smaller sizes of angles and tees.

Steel RallB.—Solb., $35 to $38 per ton. The foltowiog are prices per
gross ton, for 500 tons or over: Montreal, la-lb. $45, 16-lb. $44, 25 aod
30-lb. $4i.

Sheet Steel.—Market steady, at the former prices ; lo-gauge, $1.50;
la-gauge, $2.55; American Bessemer, 14-gauKe. $2.35; 17, ib, and ao-gauge,
$3.45; 23 and a4-eAuge, $3.50; a6-gauge, $3.65; aSgauge, $3.85. Quite
quantity of light sheets moving.

Tank Plato.—316-inch, $2.40 per 100 lbs.

Tool Steel—jowett's special pink label. to}ic. Cammel-Laird. 16c.
"H.R.D." high speed tool steel. 650.

Tin.—The feeling in tin is firm, and we quote an advance of J^c,
say ;ii!Jc. to -^rc.

Wheelbarrows.-Navvy, steel wheel, jewel pattern, knocked down, $ai.6o
per dozen ; set up, $22.60. Pan Canadian, navvy, steel tray, steel wheel,
per dozen. $1.30 eacU; I>an American, steel tray, steel wheel, $4.25 each.

Zlno Spelter.—A very active movement continues, and the market Is

firm at $5.50 to $5.75.

CAMP SUPPLIES.

Beans.—Hand Picked, $2.60 to $2.70; prime, $2.40 to $2.50; Rangoon.
hand-picked. Si. 90 to $2.

syrup, ?i.oo to $1.95; raspberries, as, $i.go to $1.95.

Cheese.—No old cheese on hand; new cheese, large, la^^c. ; twins. 13c.

Coffee.—Rio, green, lo to I2j4c. ; Mocha, 21 to 33c.; Java, ao to 31c.;
Santos, II to 15c.

Dried Fruits.-Raisins, Valencia, new, 6 to 6Jic. ; seeded, i-lb. packets.
fancy, 7>3 to 8c. ; i6-oz. packets, choice, 7 to 754c. ; la-oz. packets, choice,
7c.; Sultanas, 7% to 9c. ; fancy, 11 to lac. ; extra fancy, 14% to 15c.;

Filiatras currants, 6^4 to 7c. ; Vostizzas, S'A to 9c. ; uncleaned currants, J^c.

lower than cleaned. California Dried Fruits,—Evaporated apricots, 12 to

ISC. per lb.; prunes, 60s to 70s, 7 to 754c.; 90s to loos, 654c.; evaporated
apples, Sc.

Eggs.— New laid, 24 to 25c. per dozen, in case lots.

Lard.—Now quite sc.irce. Tierces, i4'4C. ; tub, 14^40.; pails, isc. per lb.

Molasses.—Barbadoes, barrels, 37 to 4sc. ; Porto Rico. 45 to 60c. ; New
Orleans, 30 to 33c. for medium.

Pork.—Short cut, $25 to $26 per barrel; mess. $23.50.

Potatoes.—Ontario, old, 7^ to 90c. per bag in car lots on track.

Rice.—B grade, 3'^c. per lb.; Patna, s54 to sJ^c. ; Japan, 5'^ to 6c.

Salmon.—Eraser River, talis, $a ; flats, $2; River Inlet, $1.55 to $1.75.

Smoked and Dry Salt Meats.—Long clear bacon, 13KC. to 14c. ; firm,

tons and cases; hams. large, 13 to 14c.; small, is54 to i6c. ; rolls, 13 to

i3!;c. ; breakfast bacon, i;c.; backs (plain), i7ljc. to i8c. ; backs (pcaraeal),

iSc. to iSJjC. ; shoulder haras, 12c.; green meats out of pick!e. ic. less than
smoked.

Spices.-Allspice, 16 to 19c. ; nutmegs, 30 to 75c. ; cream tartar, aa to

25c. ; compound, 15 to 20c. ; pepper, black, pure 'Singapore. 14 to 17c.

;

pepper, white, 20 to 30c.

Sugar—Granulated, $4.75 per 100 lbs. in barrels; Acadia, $4.65; yellow,

S4.35 ; bags, 5c. lower ; bright coffee, $4.60 ; bags, 5c. less.

Syrup—Corn syrup, special bright. 354c. per lb.

Teas.—Japans, i8 to 35c .per lb.; Young Hysons, 16 to 35c.; Ceylons,

medium, 16 to 45c.

• « • «

Winnipeg, .-August 24th, 1909.

.\s stated last week country orders .ire exceptionally quiet. The re-

pair shops and implement men are doJn g.a rushing business. Harvest is

in full swing all over the west and a bountiful crop is being reaped.

Loca'ly the dealers in builders' supplies continue to be kept very busy
filling orders, as are also the local iron working shops. The Dominion
Bridge Co. are this year more than doubling their capacity, and the

Manitoba Bridge & Iron Works have also greatly enlarged their plant,

and are now able to take care of the largest bridge work required in the

West. Both these firms are working up to the. limit keeping pace with

the steel buildings being erected in Winnipeg and other large centres.

Quotations on beams and channels remain steady, there being scarcely

any varlatloi^ on this market. Railway supply firms report business to

be quiet, but most of them have had a fairly good season. One dealer
in cement brick machines and other concrete machinery called on last

week, reported to have done a good business in the West this year in

the lines that he handled.

All quot.-itions on the Winnipeg market arc firig and are as follows :

—

I Butter.—Dairy prints, 20 to aic. ; creamery rolls, 34 to 35c.

I

Canned Goods—Peas,. 7754 to $i.ia54 ; tomatoes, as. 85 to 90c.; to-

I matoes, 3s, 95c. to $1; pumpkins, 3s, 80 to 850.; corn, 85 to 95c.; peaches,
js, white, $1.50 to $1.60 ; yellow, $1.90 to $1.95 ; strawberries, as, hca\'y

I Cement is again somewhat quiet and prices are pared down very low.

I A good demand is also noted for a better class of brick this season.
Winnipeg quotations are as follows:

—

Anvils.— Per pound, 10 to i354c. : Buckwortb anvils, 80 lbs., and up.

loVc. : anvi! and vice combined, each, $5.50^

Axes.—Chopping axes, per dozen, $6 to $9; double bits, $ia.io per

dozen.
Barbed Wire.—4 point and a point, common, $3.15 per cwL ;• Baker.

$3.20 ; Waukegan, $3.30.

Bar Iron.

—

$2.50 to $a.6o.

Bars—Crow, $4 per 100 pounds.
Beams and Channels— $3 to $3.10 per 100 up to is-inch.

Boards.—No. 1 Common Pine, Sin. to la in., $38 to $45 1 siding. No. a

White Pine. 6 in. $55 ;. cull red or while pine or spruce $34 j _ No. i

Clear Cedar, 6 in., 8 to 16 fL $60; Nos. t and 3 British Columbia spruce.

4 to 6 in $55; No. 3, $45.

Bricks.—Sio, S". $13 per M, three grades. . .-

Building Paper.—4!^ to 7c. per pound. No. 1 tarred, 84c. per roll; plain,

5oc. ; No. 2 tarred, 6254c.; plaio, 56c.

Coal and Coke.—Anthracite, egg, stove or cbestont coal, $9.75 large

lots, to S10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-



254 THE CANADIAN ENGINEER. August 27, 1909.

I



The Canadian Engineer

Vol. 17.

WEEKLY
ESTABLISHED 1893

TORONTO, CANADA, SEPTEMBER 3rd, 1909. No. 10

Xlhe (lanafeian Engineer
eSTABLISHCO 1803.

Issued Weekly In the Interests of the

CIVIL. MECHANICAL. STKUCTUKAL. ELECTKICAL. MARI.ME AND
MINING ENGINEER. THE SURVEYOR, THE

MANUFACTURER, AND THE
CONTRACTOR.

Editor—E, A. James, B.A. Sc.

Business Manager—Jamrs J. Salmond

Present Terms of Subscription, /tityitble in adzHince :

Canada and Great Britain ; | United .States and other Countries :

One Year • 93.00 One Year

THH

Six Months
Ttiree Months

1.75
I.OO

Six Months
Three Months

S3.60
2.00
1.25

ADVERTISEMENT RATES ON APPLICATION.

HEAD OFFICE: 62 Church Street, and Court Street, Toronto
Tblepho.ne, .Main 7404.

Montreal Offlce: Bj;. Board of Trade Building. T. C. Allum, Business and
Editorial Representative, Phone M looi.

Winnipeg Office: R .o-n 515. Nanton Building. Phone 814J. G. W. Goodall
Business and Editorial Representative.

London Office: 225 Outtr Temple Strand T. R, Clousher, Business and
Editorial Representative, 1 elephone 527 Central.

Addreokt ait communications to the Company and not to individuals. I

Everything affecting the editorial department should be directed to the Editor.

NOTICE TO ADVERTISERS
Changes of advertisement copy should reach the Head Office by to a. m.

Monday preceding the date of publication, except the 6rst issue of the month for

wfaich ci&ances of copv should be received at least two weeks prior to publication date.

Printbd at the Offtce of Thb Monetary Times Printing Co.,

Limited, Toronto, Canada.

TORONTO, C.A.X.A.DA, SEPTEMBER 3, igog.

CONTENTS OF THIS ISSUfi.

Editorials.

Ductile Material under Torsional Strain 255

Telephone and its Service 255

Conservation of Natural Resources 256

Leading Articles:

-Aids to Navigation near Belle Isle 261

Pre.sident's .\ddress to British Association... 266

Sanitary Review;

Sewage Disposal (Removal of Putrescibility).

.

159

Construction News 273

^Market Conditions 276

Copy and cuts for changes of advertisements must
be In our hands by the Monday preceding date of

Issue. If proofs are to be submitted, changes should

be in our hands at least ten days before date of Issue.

Whe.i advertisers fall to comply with these conditions,

the publishers cannot guarantee that the changes will

be made.

BHHAVIOUR OF DUCTILE MATERIAL
UNDER TORSIONAL STRAIN.

A very interesting paper on this subject was read
at the Winnipeg meeting of the British Association for

the Advancement of Science by Mr. C. E. L.irard,

M. I. Mech. K.

The experiments were carried on at the Northamp-
ton Institute, London, Eng. , and the material used
varied in size from half an inch to three inches, and con-
sisted of Staffordshire wrought iron, mild steel, and an
alloy steel containing about three per cent, nickel.

Some of the results obtained are of peculiar in-

terest, because they are different to what was expected.

It was found that there was not, in ductile ma-
terial, a well-marked yield-point for torsion as there is

for tension.

It was also found that when maximum torque is

reached failure takes place by shear, the shear com-
mencing on the surface of the specimen and extending
inwards.

For homogeneous materials the work done is found
to be proportional to the volume, no matter what the

diameter or length.

The elastic limit and the elastic resilience of material

may be raised above the primary limit, which is purely

an artficial one, produced by manufacturing operations,

by (a) overstraining, with full recovery of elasticity to

a higher limit by heat treatment at low temperatures,

(b) By indefinitely long rest after overstraining, (c) By
continuous stressing of material at a fairly constant load

above the primary elastic limit, (d) In manufacturers'

works by scientific straining with subsequent heat treat-

ment, (e) Considering the forms of iron and steel, by the

addition of a small percentage of some other element.

.\ny one of these methods increases the ratio of elastic

limit to maximum load, and the ratio of elastic resilience

to the total work which has to be done on the specimen

to destroy it.

A comparison of the results of the tests on wrought
iron and steel shows the great superiority of steel as

compared with wrought iron for shafting.

As a practical outcome of these experiments Mr.

Larard drafted a set of specifications for torsion tests.

THE TELEPHONE AND ITS SERVICE.

Next week the Canadian Independent Telephone

Association will meet in Toronto. The problems of the

independent companies are just as vital as they ever

were. The dilliculty of arranging exchange of messages,

long distance messages, and of maintaining a highly

efiicient line at low cost and without excessive capital

expenditure is still a question with them.

The number of independent companies is increasing,

and the number of Bell-controlled companies is also

increasing.

Canada and the United States have now over

6,500,000 telephone stations, operated by 24,000 com-

panies. The Bell system control 32 companies and

3.215-45 stations.

The telephone and its service has become such a

part of our everyday and business life that we sometimes



THE CANADIAN ENGINEER. September 3, I'jog.

forget these companies have grown up within the last

thirty years. And the end is not yet.

The number of companies and the number of new
stations is growing steadily. The business is being

placed upon a more permanent basis than formerly.

Users and companies arc co-operating, and the number
of stations and miles of line are almost sure to double

within the next five years.

CONSERVATION OF NATURAL RESOURCES.

The last session of the Dominion Parliament au-

thorized the appointment of a Commission on Natural

Resources. That Commission has been appointed, and

its personnel will meet with general approval.

The Commission will investigate, report and make
recommendations, and the chairman, Hon. Clifford

Sifton, will be the administrative head, and will be ex-

pected to see to the enforcing of the Commission's

wishes.

The establishing of this Commission should lead to

practical and immensely valuable results. A policy of

conservation and utilization of our natural resources

will be worked out and a permanent organization will,

under governmental direction, give continuity and pur-

pose to these plans.

The industrial and commercial prosperity of Canada
depends on the conservation and utilization of Canada's
natural resources ; and it is well that the matter is re-

ceiving such attention.

EDITORIAL NOTE.

The \alue of the mineral output of British Columbia
last year showed a decline. This was expected, since

the price of metal was low in igo8. The figures are:

1907, $25,882,560, and igo8, $23,851,277.

CANADIAN TELEPHONE ASSOCIATION.

The third annual convention of the Canadian Indepen-

dent Telephone Association, will take place in the City Hall,

Toronto, on Wednesday, September 8th next, at 10 a.m.

sharp.

The programme is as follows:—10 a.m., meeting called

to order; address of welcome; reports.

Papers and addresses.—Independent Telephone Situation

in Canada, by F. Dagger, Dr. Demers, T. R. Mayberry,

M.L..-\. Is the Telephone a Natural Monopoly? by F. Dag-

ger. Good Construction. Proper Rates for Rural Service.

Collections. Independent Telephones in Railway Stations,

by C. Skinner. Exchange Directory, by Dr. Doan. Rea-

sonable Toll Connection Relations. Good Operating. For-

ced Physical Connection.

THE AMERICAN MUNICIPALITIES CONVENTION.

The thirteenth annual convention of the League of

American Municipalities opened in the Windsor Hotel, Mon-

treal, Aug. 25th, under the presidency of the Hon. .Silas

Cook. Mayor of East St. Louis, 111. .'Vbout five hundred

delegates and friends were present.

In the absence, through ill health, of Mayor Payette,

the visiting delegates were welcomed to Montreal by .Md.

Sadler, who, during discussion, defended the city against

the imputation that it has the highest taxes in America.

The president, in his address, said the people at large

did not know enough about the internal workings of their

own city government. His experience convinced him that

the first step towards <xalting municipal conditions was to

take the public into the governing body's confidence.

Mr. John McVicar, the secretary, claimed that the hand
of the League was shown in the improvement in munici-

pal bookkeeping, civic annual reports and the extension of

practical civil service.

Mr. Thomas J. Crittenden, Mayor of Kansas City, said

he believed what was most needed was uniformity in civic

affairs. He made a plea for lenient dealing with the drunk-

ard and the youthful offender.

Dr. W. H. .\therton described the aims of the City Im-

provement League, which was, he said, designed to unite the

efforts of all citizens seeking to make Montreal cleaner,

healthier, more comfortable and more attractivie. Their

programme included a campaign of education, the teaching

of citizenship to the young, and the formation of a federa-

tion of boys' clubs, with the view of making them realise

the importance of public spirit.

PRESIDENTIAL ADDRESS.

(Continued from page 272.)

siderable risks if they think that silence is beneficial to

their business interests. Even if it were true that in the

earliest applications of the new system economic results had

not been obtained equal to those realized in reciprocating

engines which have been gradually improved during half a

century, that circumstances should not be regarded as a bar

to acceptance ot a type of engine that admittedly possesses

very great advantages in other ways, but should be re-

garded as an incentive to improvements that would secure

greater economy of coal. The evidence available, however,

does riot confirm the adverse view, and those familiar with

the facts do not admit its truth. One example may be cited

as it affects the Canadian service. In June 1907 it was
authoritatively stated that in the Allan Liner " Virginian "

the reports which had been circulated respecting the ex-

cessive coal consumption were unfounded, that the vessel

was making- passages at speeds of 175.^ to 17J4 knots, as

against the 17 knots estimated, and the rate of coal con-

sumption was really about 1.4 lbs. per indicated horse-

power which would have been required to attain this speed

if the vessel had been fitted with reciprocating engines.

This result compares well with the consumption in ordinary

passenger steamers running at high speeds in proportion

to their dimensions, although in large cargo steamers and

vessels of the intermediate type, working under much easier

conditions and at very low speeds, in proportion to dimen-

sions, low-er rates of consumption may be obtained. With

these latter vessels the fair comparison is the combination

system and not the pure turbine type which is adapted for

high speeds.

The crowning triumph of the marine steam turbine up

to the present time is to be found in the great Cunard
steamships " Lusitania " and " Mauretania." The pass-

ages made this year by the latter ship since she was refitted

have been marvellously regular, and the 25 knots average

across the Atlantic, which was the maximum contemplated

in the agreement between the Government and the Cunard

Company, has been continuously exceeded. As one inti-

mately concerned with the design of the " Mauretania,"

who has had large experience in ship design, has made a

life-long study of the laws of steamship performance, and

had the honour of serving on the committee which recom-

mended the employment of turbines in these great ships,

'he writer ventures to assert that equal results could not

possibly have been obtained with reciprocating engines in

I'cssels of the same form and dimensions. Contrary

opinons have been expressed, but they have been either

based upon incorrect data or have omitted consideration of

the fact that in vessels of such great engine-power it was

necessary to have time to perfect the organization of the

staff in order to secure uniform conditions of stoking and

steamp roduclion, and to bring the " human element " into

a condition which would ensure the highest degree of

efficiency in working the propelling apparatus. This neces-

sity for time and training has been illustrated again and

again in the case of new types of Transatlantic steamers,

including some which held the record for speed prior to the
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appearance of the Cunardcrs. In the " Lusitania " and
" Maurctania " the engine-power is fully 60 per cent,

greater than that of their swiftest predecessors, yet no simi-

lar allowance appears to have been thought necessary by

some critics, who assumed that performances on the earlier

voyages represented the maximum c.ipabilities of the ves-

sels. Subsequent events have shown this view to be fall-

acious and have justified the recommendation of the Tur-

bine Committee and the action of the Cunard directors.

Allegations made in regard to excessive coal consumption

have also been disproved by experience; and in this respect

the anticipations of the committee and of Mr. Par.'ions have

been fully realized.

The marvellous regularity maintained by the " Maure-
tania "on a long sequence of consecutive Transatlantic pass-

ages—made under varying and in many cases very adverse

conditions of wind and weather, and sea—illustrates once

more, and on an unprecedented scale, the influence which i

large diemensions have upon the power of maintaining

speed at sea. Starting from the eastward passage, begin-

ning on February 3rd last, and taking twelve passages

westward and eastward) which followed, the average speed

for the thirteen passages, approaching 40,000 sea miles in

length, has been 2$li knots; the lowest average speed in

the series has been 25.2 knots, the highest average speed

25. 88 knots. Many of the winter passages in this series

were made in winter weather against strong winds and high

seas, which would have considerably reduced the speed of

her predecessor, but had small influence on the " Maure-
tania.'' In many instances delays have been caused by

fogs.

On seven consecutive passages made since the begin-

ning of last May the average speed of the " Mauretania "

in covering about 20,000 sea-miles has been 25. 6S knots,

the minimum speed for the passage having been 25.62

knots and the maximum 25. 88 knots. On her contract

trials, the " Mauretania " maintained an average speed of

26.04 knots for a distance somewhat exceeding 1.200 knots,

the steaming time being rather less than forty-eight hours.

On the passage when she averaged 25. 88 knots, she ran 1,215

knots from noon on June 17 to noon on June iQ (about forty-

six hours), at an average speed of 26.23 knots, and by noon

on the 2oth had covered 1,817 knots at an average speed of

26.18 knots for sixty-nine hours. The ship has, therefore,

surpassed on service her performance on the contract trial.

In view of the foregoing facts and of others of a similar

nature, it is reasonable to assume that as experience is en-

larged and information is accumulated in regard to forms

of propejlers likely to prove most efficient in association

with quick-running turbines, sensibly improved perform-

ances will be obtained. At present, in comparisons made
between the efficiency of reciprocating-engined ships and

turbine-engined ships, the former have the great advan-

tage attaching to long use and extended experiment ; but

this is not a permanent advantage, and it may be expected

that good as the position is to which the marine steam tur-

bine ha> attained in the brief period it has been in practical

use, that position will be gradually improved. Whether or

not other forms of propelling apparatus in their turn will

surpass the steam turbine it would be unwise to predict.

Internal combustion engines are regarded in some quarters

as dangerous and probably successful rivals to steam tur-

bines in the near future. Within certain limts of size, in-

ternal combustion engines no doubt answer admirably ; but
as dimensions and individual power of the engines are in-

creased, the difficulties to be overcome also rapidly in-

crease, and the fact is fully recognized by those having the

best knowledge of those types of prime movers. On the

whole, therefore, it seems probable that the turbine will not

soon be displaced, whatever may happen eventually.

All branches of engineering have been and will be
drawn upon freely in the execution of this great task. Min-
ing and metallurgy assist by the production of materials of

construction ; mechanical and electrical engineers contri-

bute machines and appliances required in shipyards and
engine factories, as well as guns, gun-mountings, and me-

chanical apparatus of all kinds required in modern war-

ships in order to supplement and economize manual power;
marine engineers design and construct the propelling appar-
atus, and constantly endeavour to reduce the proportion of

weight and space to power developed ; naval architects de-

sign and build the shi|)s; constructional engineers are occu-

pied in the i)rovision of docks, harbours, and bases ad-

apted to the re(iuirements of the fleet ; and other branches
of engineering play important, if less prominent parts. The
progress of inv<"ntion and discovery is increasing, rapid

changes occur unceasingly, the outlay is enormous, the

task is never ending, but its performance is essential to the

continued well-being of the Kmpire, and it must and will be
performed.

PERSONAL.

:

MR. T. A. FRAXCOMBK of Windsor, has received the

appointment as chief engineer of the Gilchrist Transporta-

tion Company, who maintain and operate the largest fleet of

boats on the great lakes, next to the United States Steel Cor-

poration. Mr. Francombe has been with the Gilchrist Line

for ten years.

MR. WYX MERKDITH, an electrical engineer of high

repute, who supervised the construction of the Coquitlam

dam and the big power plant at Lake Buntzen, has arrived

in Victoria, having been engaged by the B. C. Electric Rail-

way & Lighting Company to construct their contemplated

works at Jordan river.

MR. R. R. KELLY, M. Can. Soc. C.E., and formerly

city engineer of Edmonton, Alta., has been appointed Pro-

fessor of Electric Engineering in the Nova Scotia Technical

College, Halifax.

MR. C. H. MITCHELL, of Messrs. C. H. and P. H.

Mitchell, consulting engineers, Toronto, has just left for

Prince .-Mbert, Sask., where he will report on a power plant.

MR. J. A. McLARDY, St. Thomas, Ont., for some

years trainmaster of the G.T.R. -Wabash, has been appoint-

ed trainmaster of the G.T.R. at Stratford, to succeed Train-

master Bowker, going to London as superintendent.

FREE ENGINEERING ADVICE.

Sir,—Most municipal engineers spend a great deal of

time in answering enquiries on engineering subjects. The

following reply might be considered as a standard but it

would be interesting to know the opinion of other engineers

on this question.
Y'ours,

T. S. Scott.

Toronto, September, 1909.

Dear Sir,— I have your recent enquiry, and am sorry to

say that similar enquiries are so numerous that I have

recently decided that my department will furnish information

as a matter of professional courtesy to properly accredited

engineers, and to them only.

I find that in many cases gratuitous information is used

either to confute local engineers under quite different local

conditions, or to altogether avoid paying for the services of

local engineeis.

Visiting or corresponding engineers will be treated with

every courtesy and information gladly given. Other en-

quirers will, in future, be answered on the written under-

standing that services are to be paid for and a professional

estimate or opinion will be furnished when asked for on that

basis. It should be remembered that my time and that of

my subordinates, in office hours, belongs to the City of

and not to other municipalities. Our time after office hours

we are entitled to devote, within certain limits, to outside

professional work, but feel that engineering advice should

be paid for in quite the same way as legal and medical

advice.
Yours truly,
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THE

Sanitarp Reoiew
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

SEWAGK DISPOSAL.

Removal of Putrescibility.

With reference to the cost of land intcimiltcnt filtration,

this necessarily varies considerably, dcpcndinK on many local

conditions. The cost of the land, the suitability of the grade

are chief factors. The Royal Commission have to say

:

" Assuming that really suitable land can be purchased at

$500 per acre, land treatment of sewaxc is probably cheaper

than artificial bioloR-ical filtration, but when the soil is not

suitable and on which only a comparatively small volume of

sewage can be treated per acre, the cost of land treatment

would probably be greater than most of the artificial pro-

cesses." The Commission give the following comparative

figures of cost, comjjaring cheap suitable land filtration with

percolating biological filtration : Intermittent filtration with

little cropping at $0.14 per head of population drained as

against $0.25 for iDercolating biological filters. In Germany
the cost of land treatment varies from $40 to $150 per acre,

viz., for preparing and laying out the land and tank con-

struction works. The total cost for preparing tlie land at

the Berlin and Breslau farms, however, ran to $200 per aero.

The Framingham, Mass., works cost at the rate of $600 per

acre, utilized apart from pumping- plant ; while the Brooklin

works cost at the rate of $470 per acre utilized.

Referring again to the Royal Commission some instruct-

ive figures are given of the cost of land intermittent filtra-

tion, assuming a good soil and little cropping subservient to

purification.

Total area of land required to treat a dry weather flow

of one million gallons at the rate of an acre to each 25,000

gallons :

Forty acres of land at $500 i>er acre $20,000

Five acres for sludge disposal, per acre.... 2,500

Cost of laying out land, including levelling,

grading, underdrains, carriers, etc.... 22,445

Cost of settling' tanks 11,150

Total cost $56,095

The above figures work out at a rate of $r,24o per acre.

It will at once be seen that no definite figures can be

given for land intermittent filtration. It is possible at times

to obtain just the kind of land suitable which is naturally so

graded, that practically no levelling is required and very

little work of any kind apart from laj^ing the carriers

It is in cases of the latter character that it be-

hoves the engineer to give every consideration to the ques-

tion of land treatment, before adopting any of the artificial

methods, which at their very best may equal land intermittent

filtration in the removal of putrescibility but cannot equal it

in bacterial removal efficiency. Before closing this chapter,

stress may again be laid on the great importance of the

removal of as great an amount of the suspended solids as

possible before the liquor is applied to the land; on this

depends the continued success of the filtration and freedom
from land pore clogging.

* These articles are specially prepared for this review by
Mr. T. Aird Alurray, Consulting Engineer, Toronto, Ont.

Chaptir !\'.

Contact Beds.

Having reviewed the subject of tb<; removal of putre-

scibility by means of land intermittent filtration ; it is now
our purpose to enciuire more particularly into artificial struc-

tures, which are designed to carry out the same process as
that of land, but occupying much less area.

We have seen, that, in order to ma'n'ain an equilibrium

between the processes of absorption, retention of organic
matter and its oxidation or mineralization ; that even with

ideal sand land, an area is required of about one acre for

every 30,000 gallons of sewage treated per day. If this rate

is increased, wc find, that, gradually the amount of nitr-tes

and nitrates in the effluent decreased, showing a diminution

in oxidation and consequent low degree of purification. This

Croydon Bacteria Beds Adam's & Co., (Englani), Automatic

Syphons.

means the retention, in the so'l pores, of undigested organic

matter: which, by gradual accumulation, causes, what is

termed sewage sickness in land. The only remedy is a lon.g

period of rest, breaking up the land by ploughing and

allowing thorough oxidation. The original purifying power

of land may thus be restored. Sewage sickness in land is.

also, further accelerated by the inability of land, owing to

its fine porosity, to pass oflF a characteristic product in sew-

age purification of collo'dal character. These colloids are

gelatinous in character; and, although they escape and are

are flushed from large grain filters, are retained by land.

We have seen, that, areas of land equal to one

acre per 30,000 gallons per day, are not easily obtained of the

suitable porous character required. Allowing a water supply

per head per day of 60 gallons, this means an acre for each

500 of population, or 20 acres for to,ooo people.

The inability of land to treat sewage at any other but

such low rates of filtration, is mainly due 'o the small size

of the particles of material composing the soil. We have

seen that soils with a suitable eflfective size and uniformity

co-eflficient value have a water retention capacity of about

iK per cent, of the volume occupied by the soil. When the

water retaining capacity is deducted from the volume occu-



26o THE CANADIAN ENGINEER. September 3, 1909.

pied by the pores, we have what is termed air capacity.

When a soil has a water retaining capacity almost equal to

the volume of the pores, then air capacity almost ceases to

exist ; and purification or ox'dation practically ceases to

exist.

Now it must be obvious, that, the greater the effective

size and uniformity coefficient value of the filter particles

the less becomes the water retaining capacity in proportion

to the total volume, and the greater becomes the air retain-

ing capacity in proportion to the water retention volume.

With a low effective size and uniformity coefficient it

means, that, a dose of sewage is capable of being held up by

capillary attraction in cverj^ pore of the filter, and, that, praci-

cally all the air is driven out of the filter.

Now, the greater the supply of oxygen throughout a

filter, the greater is its efficiency, therefore, the higher the

effective size and uniformity, coefficient of the material, the

greater becomes the volume of oxygen, which the filter is

capable of retaining. There must, however, be practical

limits to the increase in the size of the filter particles, as it

has been shown that it is not only a question of oxidation

(or nitrification) ; but, it is a question of the ability of the

filter to retain and hold up, within itself, matter in suspen-

sion, as well as absorb from the sewage organic matter in

solution. These matters are not oxidized even, after they

have been retained, or absorbed, in the space of a few

minutes, or even of a day. The oxidizing process of nitrifi-

cation is no sudden effect, but intricate and prolonged.

How can the difficulty be got over? We must have a

filter, the air retention capacity of which is high with a con-

sequent low water retention capacity; and yet, it must be

possible to retain within the filter pores practicaJly the whole

of the organic matter both in suspension and solution, until

such time as they arc fully acted upon by the process of

nitrification, so that the effluent will show not albuminoid

ammonia but its oxidized equivalents of nitrites and nitrates.

It was very early shown that the purifying process in

sewage by land was not due to any peculiarly inherent attri-

butes of soil ; nor, was the purifying process due to any plant

life grown on the soil surface ; as plant life has no use for

the organic compounds contained in sewage until they are

mineralized or oxidized. Filters composed of x^ebbles, stone,

or, in fact, most hard material in cubes, were found to be as

effective in purifying sewage as soil. The whole problem

became, therefore, one of substituting some other filtering

material, rather than soil ; the latter providing too small an

air retaining capacity in proportion to its water retaining

capacity. With the water carriage system, the total amount
of sewage proper as compared with the volume of water is

small. By substituting a material which will retain within

itself sufficient oxygen to treat the sewage and yet pass off

the large volume of water at high rates is the problem

of artificial treatment.

The earliest experiments in the above lines which were

carried out in England were in connection with the London
County Council. The Massachusetts observations and re-

sults were ihe basis of the experiments; which, were con-

ducted with settled London sewage at Barkinar- The work
was under the direction of Santo Crinip (engineer to the

County Council) and Mr. Dibden (chemist). The first ex-

periments in i8go were conducted with four tanks giving a

superficial area of 1-200 acre. The tanks were respectively

filled with coke breeze, sand and gravel, stones and burnt

clay of the size of peas. These tanks were filled with sew-

age, which was allowed to stand for eight hours, so as to

give ample opportunity, as was thought, for nitrification to

take place. The sewage was then drawn off, and air al-

lowed to take its place in the filter. During the three

months that these tanks were in operation, non-putrescible

effluents were obtained. The results being considered, so far

satisfactory; an experiment was commenced in i8q2 with a

larger filter, an acre in area and 3 feet 3 inches deep, of 3
feet coke breeze and 3 inches gravel on top. This filter, at

first, was not a success. It was operated precisely as

the smaller tanks had been, viz., an eight hours period.

standing full of sewage, followed by a peiio<l for oxidation or

rest. After six weeks the effluents showed a diminution of

nitrates and nitrites. In fact, the filter became clogged, the

sewage standing on the surface ; clearly showing, that, an

equilibrium between retention, absorp''On and oxidation had
not been obtained. The filter was retaining more matter

than it was capable of digesting.

.Mthough, the above were based on. the Massachusetts

observations, the experiments were not analogous. Inter-

mittency was more frequent at Massachusetts ; where, in

fact, the sewage was supplied in doses at periods of twenty

to thirty minutes. The results, even with the preliminary

experiments at Barking never equalled those made in the

States. Dibben acknowledged, that, the experiments failed

through lack of intermittent treatment, and, because, of a too

high rate of filtration ; consequently, in 1894, the filter, having

recovered after a prolonged period of rest, it was again put

in operation, being allowed to stand full for two hours in-

stead of eight. Good results were now obtained. The filter,

showing every promise of maintaining an equilibrium, Dib-

den advised the Sutton authorities, after some preliminary

experiments with the sewer there, to adopt the system.

This system, first adopted in 1894 at Sutton, Surrey

(England), came to be known as the Contact Bed System,

because, of the period of contact allowed, during which

the sewage was supposed to undergo purification. An
illustration of these beds is given in our issue of August
6th. The beds were alternately filled with and emptied of

sewage. The filtering material was composed of coke

breeze on the same principle as the London experimental

filter. The sewage was successfully treated at a rate of

750,000 gallons per acre per day, with the result, that an

oxygen absorbed efficiency of 86.5 per cent, reduction w-as

obtained ; the effluents being rendered non-putrescible.

Sutton abandoned, altogether, chemical treatment, and

land filtration; and many other towns commenced to follow

its exampV. It was calculated at Sutton, that, 77 tons of

sludge were retained in seventy-six days by the biological

contact beds, and it was believed, that, this sludge was

changed to gas and water and harmless mineral salts.

Contact beds were accepted, for Uie time, as the final

solution to the sewage disposal question. It was argued, on

every hand, that, these beds provided perfect homes or work-

shops in which the nitrifying organisms could carrry out

and maintain their work of decomposing and changing the

chemical organic combinations in sewage liable to putresci-

bility. Instead of an acre of ideal land (perhaps impossible

to obtain) treating sewag3 at the rate of 30,000 gallons per

day, here was an. acre of filter, which could be constructed

anywhere, independen'ly of the porosity of the land, capable

of treating 750,000 gallons per day, or at twenty-five times

the rate on land.

At first, it was the custom to measure contact beds, with

reference to rate of treatment, by their superficial area; now.

however, all artificial biological methods of filtration are

generally mc;isurcd by their cubic capacity. With land, it

was a question of acreage, with tanks enclosing the filtering

material at certain depths, lengths and breadths, it is a

question of capacity. Accordingly, the Fifth Report of the

Royal Commission on Sewage Disposal have departed from

the old custom and now use the cubic yard as the unit of

measurement of capacity with reference to rate treatment.

This applies to both contact beds and percolating filters.

At the time of (and for a considerable time after) the

introduction of contact beds at Sutton, it was taken for

granted that the period of contact was utilized by bacteria

for breaking up the organic compounds in the sewage. The

period of rest was looked upon as one of recuperation and for

supplying the necessary oxygen required for nitrification.

This explanation of the working of a contact bed is, however,

not in accordance with recent investigation and knowledge.

It will be apparent to anyone giving a moment's con-

sideration to the matter, in the light of newer knowledge,

that, while the contact bed is standing full of sewage, con-

ditions arc provided exactly similar to those in the septic
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tank, and, although, a certain amount of decomposition may
take place with a production of carbon dioxide just as in the

septic tank, the process which takes place cannot be one of

nitrification, owing- to the fact, that, the oxygen which is

necessary to nitrification is displaced from the filter bed by

the sewage. Nitrates, and nitrites, the products of nitri-

fication, are, however, found in the effluents. The only

other conclusion possible is, that, nitrification takes place, no

during the period of contact, but, during the period of rest

and that with reference to sewage purification this is the

most important period in the contact bed cycle. In Chapter

II., dealing with the role of bacteria and oxygen wc fully

dealt with the process of absorption and oxidation as now-

understood. The purificaiion effected by a contact bed is

now explained as a process of absorption during the period

of contact by a material filter, and further oxidation of the

absorbed matters retained after the liquid is drawn oflf.

This point is one of great significance, loading up as it does

to the modern and improved form of process known as the

percolating biological filter.

The Fifth Report of the Royal Commission on Sewage

Disposal states, page 51, par. go: "Our knowledge of the

action of a contact bed is very incomplete, and little is known
as to the manner in which the organic substances of sewage

are broken down during the first stages of fermentation

into carbon dioxide, ammonia, etc. The purifying agents

seem to Ix- not only bacteria, but also worms, larvae, in-

sects, etc., and we can offer no opinion as to the respective

amount of work done by each set of ag.ents. It probably

differs to some extent according to the nature of the sew-

age. It has been observed that at some places large num-
bers of worms are present, while at others, there are com-

paratively few. Little is known of the kind of bacteria

essential for purification, or as to their mode of action, and

we are not able to state whether they act chiefly during the

period of contact or during the period of rest, or aeration,

after the filter is emptied. Ther are grounds, however,

for thinking that the resting period is the more important

phase of the cycle."

"The generally accepted theory as regards nitrogenous

matter seems to be that the ammonia is extracted from the

liquid during the period of contact and oxidized during

the period of rest, and that the resulting nitrate and nitrite

are diffused through the liquid of a subsequent filling. All

the ammoniacal nitrogen, however, does not appear in the

effluent in the oxidized state, for there is aUvays loss of

nitrogen, as nitrogen gas during the process.

"The withdrawal of suspended and colloidal matter

from the sewage during its passage through the bed appears

not to be a simple mechanical effect of the material, for a

matured contact bed, not clogged, will withdraw more sus-

pended matter from the sewage than another bed similar in

all other respects, but not matured."

.Mthough it appears, that, the Royal Commission do not

commit themselves to any definite theory of the purification

process of contact beds, it is apparent, that, they do not give

much weight to the contact period relative to the process of

purification.

Professor Dibden's experiments and conclusions, pub

lished since the Commissioners report, leave little doubt that

Dibden's theory on which he based the contact bed has no

scientific basis.

(To be Continued.)

Erratum.—Owing to Mr. Murray being out of Toronto
last week, he had no chance of going over the proofs of the

last article. Attention is called to the w-ord "now" which
occurs frequently, and which is printed as "more." It will

be noted that this has the effect of entirely transposing the

intended meaning of several sentences.

(Ed. San Rev.)

AIDS TO NAVIGATION NEAR BELLE ISLE.*

P. E. Parent, B.A. Sc, M. Can. Socj-

I believe there are very few- of you geiitkmen who have,
in your travels, visited a gulf, river or lake, with the special

object of studying the aids to navigation established for the

benefit of mariners in particular, and the country in general.

In this paper, I shall confine myself to the works in that

part of the Quebec District which begin at Portneuf, above
Quebec, and terminate at Belle Isle, comprising the whole of

the north coast, Anticosti Island, the Strait of Belle Isle, the

w-cstern coast of Newfoundland, the group of Magdalen Is-

lands, the North Shore of Bale de Chaleur, Gaspe Basin,
Gaspe Coast, South Shore of the St. Lawrence up to Platon,

Saguenay River and Lake St. John. I also wish to state

that 1 could not possibly, this evening, enter into any tech-

nical details of construction, our time being limited. This
paper will treat of general outlines and is to be considered
more as a narration than a professional study.

The aids to navigation in the Quebec District, as else-

where, consist mainly of buoys, lighthouses, fog alarms, sub-

marine bells and wireless telegraph stations.

Buoys are generally placed in shallow water to indicate

channels, entrances to harbours or isolated shoals. Spar
buoys are made of long cedar posts so shaped as to allow of

their receiving a certain number of weights at their lower

ends, which cause them to float perpendicularly in the water
when anchored. These buoys are used in minor channels or

are put in place of gas bucys in the fall when these costly

buoys might be damaged by ice.

Wooden buoys of a conical shape, made on the principle

of a tub, with staves and hoops, are very little in use now,
having been supplanted by steel buoys.

Steel buoys are made cylindrical or conical in shape, as

they are designed for use en the port or starboard side of a
channel, and of all sizes, according to the requierments.

The most important buoys now used are gas buoys. They
are made of steel, are huge in size and of special designs.

In the body of these buoys a large quantity of gas is com-
pressed if Pintsch gas is used, or they are loaded with car-

bide if an acetylene light is to be shown. On the top of these

buoys the illuminating apparatus is installed with its compli-

cated and delicate machinery, allowing only a limited quan-
ti'-y of gas, at a regulated pressure, to reach the burners at

a time, and showing an occulting light when necessary.

These buoys are placed to mark each side of the main chan-

iiel at spots known as dangerous for ships.

The gas buoys have to be inspected quite frequently, as

the slightest defect in the mechanism of the illuminating

apparatus or leakage of gas may cause the extinguishing of

the light, and thereby become a source of accidents. Few
gas buoys have been known to work perfectly during six

months without requiring a new supply of gas or carbide.

There are also enormous bell and whistling buoys that

are used to mark shoals far out from land, and in localities

too far away to be frequently inspected. These buoys are of

steel and carry a bell or a large whistle which is operated

by the swells of the sea.

Lighthouses. There is a large variety of lighthouses, but

all have the same object in view : guiding the mariner through

channels, harbor entrances, or as sentries indicating to him
the presence of a known coast, cape, island, etc., from which

the course of a vessel can be verified or a new one shaped.

The general term "lighthouse" means a tower over w-hich a

lantern and illuminating apparatus are erected, the power of

the illuminating apparatus alone being taken into considera-

tion in the classification.

*Paper read before the members of the Quebec Branch of

the Canadian Society of Civil Engineers, on the igth Febru-

ary, 1909.

tEngineer of the Department of Marine and Fisheries for

vhe District of Quebec.
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The least important lights, as to their construction, con-

sist of poles, at the upper extremity of which mast-anchor

petroleum lamps arc hoisted every night, trie dioptric lenses

of the lantern showing a white or red fixed light that can be

seen at distances varying from live to ten miles. These poles

are placed at the outer ends of wharves or on land, and some-

times in range to indicate the entrances to minor ports

through rocks, boulders and shoals.

Then come lighthouse towers built either of wood, cast

iron, steel, brick, stone or reinforced concrete. These towers

vary in size and height, .iccording to the elevation of the

ground and the distance from which the light is to be seen

at sea.

The wooden towers are either square, hexagonal or octa-

gonal in shape, with sloping sides. The stout framing is

sheathed with tongucd and grooved lumber, generally covered

with shingles.

The cast iron ones are circular in plan, carrying their

full diameter to the top. They are built cf sections bolted

together and the joints made in putty.

The steel towers consist of skeletons made of angle iron

with diagonal rod bracing.

towers, lanterns are built to receive the lenses, which vary
in size, power and description. These lanterns are made of

wood with glass p.inels for fixed lights of minor importance,

and of cast iron or steel and copper with huge glazings when
apparatus of the first, second, third or fourth order are to

be placed therein. The largest lanterns measure fourteen

feet in diameter by thirty-five feet in height from floor to top

of rcof.

The illuminating apparatus is classified into seven differ-

ent grades or orders, according to their illuminating power.

The following figures are only approximate arid depend upon
the climatic conditions, as well as upon the height of the light

above the water.

Order. Distance Sesn.

Hypcr-radial. 70 nautical miles.

I 50 " "

40

30

20

15

10

6

Candle Power.

Special.

3,000

1,500

1,200

700

300

200

100

Cast Iron Light, Cape Bauld.

Many stone and brick towers were built by the British

Government under the supervision of the Trinity House, be-

fore Confederation. They have proved to be everlasting

structures, requiring but a few minor repairs to keep them
in good order. These towers have the shape of a frustum of

a cone with bases twenty feet to thirty-five feet in diameter.

The masonry walls at the level of the ground measure from
five to seven feet* in thickness, according to the height, and
at the level of the lantern floor are about two feet thick.

Within the past few years the Government -of Canada has

constructed, amongst others, a few reinforced concrete tow-

ers, and up to now this mode of building has given entire

satisfaction. These are cylindrical in shape and measure
al out ten feet in diameter with walls six to eight inches

thick, varying with their height. The towers, measuring
from sixty to seventy-five feet high, have been strengthened

by buttresses, which improve their appearance a great deal.

In a general way, all the lighthouses are designed not

only strong enough to carr)' the lanterns and illuminating

apparatus, which sometimes weigh close on to fifteen tons,

but also to stand the pressure of the winds without any

vibration whatever. This is absolutely necessary for the

good and steady working of the light. On the top of these

The lights are either ti.xed or revolving. When revolving

they give flashes of short duration and eclipses of a known
number of seconds. Each light has its own characteristic

which makes it easy to be distinguished from others. For

instance, Greenly Island shows a flash every two seconds,

while Cape Norman gives a group ot three flashes every thirty

seco.ids (flashes at intervals of six seconds followed by an

eclipse of seventeen seconds).

The illuminating apparatus of a revolviug light generally

consists of a solid cast iron pedestal carrying a basin con-

taining mercury, a burner and mantle. The basin receives

a cast iron base floating in the mercury, and this carries the

dioptric lenses', which is made to revolve by huge clockwork

operated by a heavy weight descending to the ground through

a shaft. The basin and float are so designed as to require,

a comparatively small quantity of mercury (about 600 lbs.)

to carry the aggregate weight of the casting and the lenses,

which is 7,000 pounds for a first order installation.

In some illuminating apparatus the lenses are fixed, and

a thin sheet iron diaphragm fitted to the float travels between

the burners and the lenses, causing the flashes and eclipses.

Such lights are called occulting.
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When the light is fixed, the apparatus is tfreatly simpli-

fied, the clockwork, basin and float bcuijr dispensed with.

The lighthouses have to be operated from early spring to

late fall, and render incalculable service to navigation during

clear weather, but during fog thjcy become about useless.

To obviate this, many sound signals have been tried with

more or less success.

Guns, Etc. At some stations guns are tired or gun cot-

ton cartridges e.\ploded. When the sound is heard by a ship

it indicates land at short range. These are no longer used

at our principal stations. .After this came the steam whistle,

which gave satisfaction until a more modern fog alarm was

found on the market.

Fog Alarms. The latest installations consist of machines

operated by steam, oil engines or water power compressing

air to a working pressure of 30 pounds in large steel tanks,

from which it is conveyed to a diaphone. When the dia-

phones are in operation a piston of special description

vibrates inside, producing a deep sound, which is amplified by

a large cast iron horn or resonator placed outside of the

building.

The small plants, such as established at Bicquette, Ste.

Felicite, Seven Islands, Bird Rocks, etc., ,jioducc sounds

that are heard three to ten miles from the station. As to

the large plants, such as those of Martin River, Cape Mag-

Siren House and Resonators, Belle Isle, S. W.

dalen, Fame Point, Cape Rosier, Cape Ray, Cape .Anguille,

Greenly Island, Point .-^mour. Cape Norman, Cape Bauld,

Belle Isle, South-West, and Belle Isle, Xorth-East, they emit

sounds heard ten to twenty miles away, according to the

atmospheric conditions of the weather and the direction of

the wind.

Now, gentlemen, I have given you a general descrip-

tion of the lighthouses and fog alarms established in the

Quebec District. I would consider the object I have in view-

far from being satisfactory if I did not describe more thor-

oughly a certain number of lighthouse stations.

A small ravine, decked with timber and deals, about

fifteen feet above the sea, serves as a landing place at South-

West Belle Isle, and has to be reached by climbing over

uneven rocky steps and narrow wooden stairs secured by ring

bolts. These wooden works are sometimes carried away two

or three times during the same summer season by heavy

seas, and are to be replaced by permanent concrete works
in the near future.

From the landing wharf the road takes us to a shed where
the supplies are sheltered as soon as landed, then to a build-

ing called the power house. This is where you find the air

compressors, which are driven either by the w'ater wheel or

the oil engine, each fifteen H. P. strong. The Pelton water

wheel is fed by a 12" cast iron pipe, having its inlet at the

discharge of a small lake on the top of the hill behind the

building. The lake was dammed so as to store as much
water as possible, and its level is 176 feet above the water
wheel. The cast iron pipe also supplies water to cool the

compressors when in operation, this being done by water
circulation in a jacket :iround the cylinder.

The oil engine is kept as a standby in case the hydraulic

plant becomes defective. Duplicate plants will be found at

every fog alarm station, this being an absolute necessity to

ensure an uninterrupted service.

Large tanks full of compressed air are here, but not the

sirens and resonators ; these are over a mile away, south. A
four-inch pipe conveys the compressed air to the horn house
and is laid on the ground on the border of the road.

The horn house is a building about ten feet square, in

which is installed a first-order double siren, operated by com-
pressed air, and the sounds are amplified by the two enormous
funnels or resonators you see above the roof. The emission

of the sounds is governed by a timing device which causes the

sirens to give blasts of high and low notes alternately, thus :

Low note 2% seconds; silence 2% seconds; high note 2',i

seconds; silent interval 112^4 seconds, makitjg two blasts

every two minutes. During this period, 400 cubic feet of air

are used, each blast requiring 200 cubic feet. The compres-

sor in the power house maintains the pressure in the air

tanks, as it compresses one cubic foot of air per stroke, and
has a speed of 200 revolutions per minute.

The individual characteristic of each fog alarm being

known to all the mariners, it becomes very easy for them to

locate their position as soon as they hear the sounds, and to

steer their vessels accordingly.

The sirens and horns were located here so as to face the

track followed by the steamers, whereas this would not be

so if the plant were concentrated at the power house. On the

other hand, the power house was located where it is so as

to benefit by the hydraulic power and be within easy reach

of the landing, the transportation of fuel, such as coal or

petroleum up and down steep hills being most difficult and

expensive.

The lighthouse is located on the top of the southern head,

467 feet above the sea. The tower is built of solid masonry,

as well as the keeper's dwelling, which nestles alongside of it.

The house is large, well lighted, thoroughly clean, in fact

cosy enough to indicate the presence of an industrious

wife. (Most of our lighthouse keepers are married and live

at their stations with their families). From the house we
reach the interior of the tower through a short covered pas-

sage, and begin to ascend the long winding stairs, which take

us to the lantern floor, sixty feet above the ground. \Ve arc

in a first-order French revolving light. .Another short flight

of stairs will take us to the level of the lenses, burner, etc.,

in fact in the very heart of the lighthouse. The lantern will

permit the whole party to stand inside if not numbering more

than twenty. Petroleum vapour is burned under a mantle

and produces a blinding light of 3,000 candle power.

At night it is really dazzling to be here and watch this

illuminating apparatus slowly revolve around its axis in a

silence, disturbed only by the hum of the fan regulating the

speed of the clockwork and the buzzing of the gas burning in

the mantle. It is also most impressive to stand on the outer

balcony when the air is calm, or during storms, and watch

the enormous rays of light scrutinizing the horizon through

the darkness, and seeming to search for lonely vessels to bid

them a happy voyage or welcome their return to our waters.

Fog is very capricious ; it will sometimes rest heavily on

the surface of the ocean, leaving the tops of hills entirely

clear; at other times float in the air in large clouds, hiding

tops of mountains and lighthouses highly situated. Owing
to its isolated position in the midst of the ocean Belle Isle

is particularly subject to the latter phenomenon. To remedy

this to a certain extent a second light w-as installed on a

concrete foundation, 350 feet below the liK'nt we have just

visited, and on the very brow of the cliff, 117 feet above the

sea level. Under ordinary circumstances one of the lights can

be seen, when not both.
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Here are the storehouses, sheds and stables, for the

keeper's use, and a little farther, this long-, low building- that

you see, is used as the quarters of the Marconi wireless tele-

graph operators. These operators spend all the summer
season at the station and are removed in the fall as soon as

navigation closes. Their work consists of signalling and re-

porting vessels, transmitting messages, etc.

Besides these operators, the lighthouse keeper and his

family, there is not a single human being at this end of the

Island. Twelve miles north-east, at the other end of the

Island, you will find another lighthouse station and a keeper

living under the same conditions.

Fame Point. Old and New Light.

There are over 350 small lakes on this island, but you

would see practically no vegetation. The rocky surface is

covered with thick moss with occasional patches of poor soil

where short brush grows. This is due, I suppose, to the

shortness of the summer season and the severity of the win-

ters. Besides this, during storms, the wind blows with such

velocity and force that trees of any size would be uprooted

and carried away.

Please notice that not a grain of sand is to be found;

this, together with the absence of other construction mater-

ials, will explain to you the reasons why it is so costly to

carry out construction work at stations such as these. Every-

thing has to be brought here by steamers, unloaded with surf

boats, hoisted on the landing platform with derricks and

hauled to the place where required, over a rough road, up and

down hills.

Tradesmen and laborers, with food and complete camping

outfit, horses or oxen with feed, trucks, carts, etc., have also

to be brought from elsewhere, and this for a space of about

four months only, July to November, work being impossible

before or after these months.

Cape Bauld is the most north-easterly point of Newfound-

land, practically as much outside of communication with the

rest of the world as Belle Isle. On the top of the Cape you

see the lighthouse, the fog alarm building, the keeper's dwell-

ing and dependencies, which, at a distance, show as so many
white spots on a dark grey background. The lighthouse, 60

feet high, built of cast iron sections, carries a third-order

revolving apparatus that dominates the surrounding peaks

and boldly throws its flashes on the ocean. The fog alarm,

more modest in appearance, seems to await its turn to prove

its usefulness. Built on the crest of the Cape, it is always

ready at a moment's notice to cry out to the ships to kecii

away from the rocks. The plant of this alarm, being exactly

the same as those of Cape Norman, Point Amour and Greenly

Island, will be described later.

.^t Cape Norman where the lighthouse and other build-

ings resemble those of Cape Bauld, the great problem is to

find means of gathering a sufficient quantity of fresh water

to feed the boilers of the alarm plant. This is true of many
othc stations.

In the rocky formation of these Capes, natural springs

are very seldom found, and the only way of getting water is

to store surface water in depressions of land by building

concrete dams, thereby obstructing its escape. It is also

found advantageous to conduct by spouts into a large cistern

under the boiler-room, the water coming from the roof of the

fog alarm building.

Point Amour or Forteau is 60 nautical miles from Belle

Isle. The station is built on comparatively low. land with a

range of sloping hills to the north-west. There you will see

a tower of the same style as that of Belle Isle. The Marconi

telegraph office of this station is continually in direct com-
munication with Belle Isle and Point Rich, reporting passing

vessels and transmitting messages.

Greenly Island, small in size, is situated on the north side

of the strait, only three cables to the west of the boundary

line dividing the Canadian Labrador from Newfoundland
territory. It is one of the most important fishing stations of

the Gulf, cod being generally plentiful during the summer
season. Newfoundland fishermen arrive in the spring and

return home in the fall with the produce of their labors.

This island is low and of a very peculiar shape. This island

has a small bay that has a bright appearance with its long

sandy beach and dozens of small white wooden houses built

close to the shore. It is from here that most of the sand is

loaded on the supply steamer, and transported to Belle Isle,

Cape Bauld, Cape Norman, 'Efird Rocks, etc., for concrete and

masonry work. .'Vs we 'follow the road, we notice on the left

hand side that the ground is swampy in a certain place par-

ticularly. This was taken advantage of to establish a supply

of fresh water. The lowest portion of the swamp was well

cleaned by removing aboiit two feet of thick grass and sandy

soil to the surface of the rock, arid building a low concrete

dam about 100 feet longy. to prevent the free escape of water.

A small lake is thus forined and fed by rain and water pro-

duced by fog that filtr^es through i^e soil and slowly des-

cend towards the artificial pond. A 2" galvanized iron pipe

with its inlet in the dam conducts the wat^r for a distance of

about 700 feet to a large cistern bulk in solid rock next to

the fog alarm building. From there it is pumped into the

Upper Light, Belle Isle, S. W.

boilers and the jackets around the air cylinders for cooling

purposes. The fog alarm building is made of wood, mea-

sures 30 feet broad by 60 feet long, with sloping roof. It is

well anchored to a solid concrete foundation, and the floors

inside are also made of concrete. The three 25 11. P. Robb-

Mumford boilers occupy half the bulding, are heated with

coal and carry a working pressure of 80 pounds. The steam

piping is so arranged as to permit any of the boilers to be

used alone if necessary. The seaward half of the building

contains two large double-action compressors with steam and

air cylinders measuring 10' diameter and 12" stroke. These

machines run at a speed of about 80 revolutons per minute,
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each compressing- 150 cubic feet of air to 30 pounds pressure

during- that period. The timing device is operated by a strap

rinning- on a small pulley fitted to the shaft of the fiy wheels

and regrulates the admission of compressed air to the dia-

phone by means of a small wheel with cams, raising a lever

that opens a valve, and this exactly in accordance with the

characteristic of this plant, which calls for a blast of five

seconds every minute. The horn «ir resonator is placed out-

side of the building at the gable end. It is made of cast iron

li' thick, measures four feet long, 15" at its opening and

4" at the end connected to the air pipe from 'OC diaphone.

It must not be forgotten that generally only one boiler

and one compressor are operated at a time, the others being

standbys, in case something goes wrong with -the parts iif

use.

The engineer in charge of this plant is well equipped

with tools to enable him to keep the machinery in good order

and execute minor repairs. He always has spare pieces on

hand, such as pistons, diaphones, valves, wrought iron pipes,

etc. The fuel used in the boilers is stored in a large coal

shed near the landing as socn as landed, and thence carted,

as wanted, to a smaller coal shed adjoining the boiler room.

At this station, the lighthouse and keeper's dwelling form

but one building, with a tower rising from one of the corners.

It is built of wood sheathed with shingles painted white, and

stands on the highest level of this end of the island. The
tower is octagonal in shape and carries a second-order diop

trie illuminating apparatus, flashing every two seconds.
(

Greenly "s not so isolated in the summer as the stations
j

des..ribed previously, Xewfoundland coasting steamers call- i

ing here about twice a month at fixed dates, and the pre- I

sence of a large number of fishermen with their families and

fishing outfits being a source of comfort and benefit to the

keeper.

Cape .\nguille station, which is 15 miles north of Cape
Ray, is located about 20 feet above the sea on a large pla-

teau bounded in the rear by a h'gh range of mountains

advancing towards the sea in the north. It was established

only a few years ago to command that part of the gulf be-

tween Cape Ray and Cape George. The keeper's dwellng

and fog alarm building are built of wood and resemble con-

structions already visited, more particularly the fog alarm

which is almost a duplicate of that of Greenly Island. The
ren-arkable feature here is the lighthouse tower, built of

reinforced concrete and measuring ten feet in diameter, 90

feet in height, with walls 8" thick. It is built on a solid

mass of concrete resting on shale three feet below- the level

of the ground. This immense column is steadied by six

large flying buttresses, 1' x 4' at the base, diminishing in

size as they rise up, until they measure one foot square

under the flooring of the balcony. Please note that the

butt-esses do not form a solid body with the tower, but are

only connected to it in three places. In iht- ,.onstruction of

these works, expanded metal was replaced by horizontal and

vertical iron rods from Ja" to i" in diameter, well con-

nected and tied together with wire. The winding stairs in-

side are also made of concrete moulded as the work pro-

gressed. The lantern floor was strengthened by two 12"

I beam so placed as to carry the weight of the illuminating

apparatus, which is of the third order, and weighs about

four tons.

The concrete was made with the following ingredients

:

International cement, one measure ; clean and crisp sand,

two measures ; four measures of broken stone with a small

proportion of gravel, and sufficient fresh water to obtain a

thick mortar. When the moulds were removed, the concrete

surface was brushed with two coats of thin cement mortar

to give it a smooth appearance.

.\s I have said before, these towers look very well and

are absolutely steady, showing no signs of vibration during
win ' storms, otherwise the mantles would be quickly des-

troyed and the mercury in the basin scattered in the lantern.

I am sure you are anxious to learn why the Government
of Canada is expending money in establishing costly sta-

ticns on strange land. It would seem that this should be

done by our friends, the Newfoundlanders, who already pos-

sess and maintain a large number of harbour and coasting

lights.

In my opinion, the present arrangement is the most
equitable, Xewfoundland being more interested in its coast-

ing trade than in ocean navigation. If you glance at a

chart of the gulf, you will see that the Canadian lighthouses

are built mainly for the benefit of Transatlantic trade, to

serve as guides to vessels sailing for or from Canadian

ports.

Those who see the Bird Rocks for the first time are

quite astonished to find such a small island practically lost

in the middle of the gulf. Owing to its peculiar aspect I

believe it will be interesting to give here a condensed cx-

trac of a report made in IQ03 by Mr. J. Obalski, Mining
Engineer of the Department of Lands, Mines and Fisheries,

Quebec, on the geological formation of this group

:

"Bird Rocks, together with the two very small peaks a

quarter of a mile to the north-west, forms part of the group

of the Magdalen Islands. This group consists of 13 islands

of different sizes, and must have formed part of the conti-

nent at some period of their geological history, and must

have been connected with Prince Edward Island, situated

50 miles to the southward. The geological formation of

these islands thus presents great uniformity, and what may
be said of one applies to the others. It consists of beds of

Cape Anguille Light and Fog Alarm.

grey or reddish sandstone, generally broken up and resting

on the eruptive rock, which has been called diabase and

dolerite, but which presents a variety of basic rocks proba-

bly of rather recent origin. The aspect of these rocks is,

moreover, variable according to their more or less advanced

state of decomposition. It is quite possible also that there

have been several periods of eruption, or rather that an

ancient eruption has been brought to light by a more recent

one, which would explain the fact that comjiact dipritc is

found in the vicinity of the diabase or even the trap which,

on contact with the atmospheric elements, disintegrates and

decomposes, forming banks of clay of various colors. The

sedimentary formation of these islands, as well as that of

Prince Edward Island, had been classified by the Geological

Survey in the lower carboniferous, characterized by lime-

stones containing fossils and surmounted by the sandstone

above mentioned."

This rock is aboiit SSoo feet long and about 400 feet

wide, with its shore cliff 120 feet high and almost perpen-

dicular. .All around you see natural cornices and small

grottoes, inhabited by myriads of white sea birds.

When construction work be,gan on this rock it was no

small undertaking to send men to the top to haul up the

materials for the erection of a derrick, which was used for

many years in hoisting men and materials in connection

with the building and maintenance of the station. Later,

some blasting was done for the installation of an inclined

railway, over which a small car is made to travel by a

steam winch. At the foot of this railway a small cribwork

wharf has been built to receive the materials and supplies
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brought in surf boats from the steamer. AlonKsidc of this

railway line are stairs that you may climb up if you arc not

affected by vertigo.

.\t the top you see the keeper's dwelling, an ordinary

wooden house, requiring no special description. Then
comes the lighthouse, built of woo<l. It was raised some

fifteen feet last year, and now rests on a reinforced con-

crete chamber of hexagonal shape with sides 10 feet wide

by 15 feet high.

Close by, on the brow of the cliff, is the fog alarm

building, 30 feet square, containing the two 7-11. P. oil

engines operating the two air compressors, timing device,

diaphone, etc. This plant is not so powerful as those we have

already visited, but gives entire satisfaction. It gives one

blast of five seconds' duration during every two minutes.

As at Greenly Island surface and roof water is gathered for

cooling and domestic purposes.

At the east end of Anticosti Island shyal water extends

far seaward and is dangerous for vessels during bad wea-

ther, when it is not always possible to discern the light. To
render navigation safe in these waters a lightship, equipped

with a fog alarm and a submarine bell, is anchored eight

miles south-east of Heath Point light station during the

season of navigation.

This small vessel is manned by a complete crew that has

to be on hand day and night. Every night a powerful occult-

ing light is shown from the top of each of its two masts,

and the diaphone blows a blast of 4% seconds' duration

every minute when fog prevails.

Besides this, vessels equipped to receive the sounds of

submarine bells are further confirmed in their position on
the chart when their receiver informs the master that the

lightship is not very far off. This device consists of a good
sized bell hung in ten fathoms of water and made to ring

by a hammer which is pneumatically operated by a special

machine installed partly in the bell and partly in the engine-

room of the lightship. Like lighthouses and fog alarms, the

submarine bells have known characteristics, that is, emit

definite numbered sounds divided by silences of certain dura-

tion. For instance, this lightship, being known under No.

15, rings once, is silent for 4% seconds, then rings five

times in succession at intervals of one second, and then

becomes silent for 10 seconds, thus giving out its number.

All the 175 lights of the district are supplied once, when
not twice, a year, with everything necessary, such as oil,

fuel, and provisions of all kinds, for the proper working of

the station, by the Maintenance Department of the Quebec
Agency, and that the Inspector has to visit them yearly to

see that the keepers do their duty in every way.

PRESIDENTIAL ADDRESS BEFORE THE ENGINEER-
ING SECTION OF THE BRITISH ASSOCIATION

AT WINNIPEG.*

By Sir W. H. White, K.C.B., Sc.D., LL.D., F.R.S.

On the present occasion, when the meetings of the Brit-

ish Association for the Advancement of Science are held in

the heart of this great Dominion, it is natural that the pro-

ceedings of the engineering section should be largely con-

cerned with the consideration of great engineering enter-

prises by means of which the resources of Canada have been

and are being developed and the needs of its rapidly in-

creasing population met. It will not be inappropriate, there-

fore, if the presidential address is mainly devoted to an

illustration of the close connection which exists between the

work of civil engineers and the foundation as well as the

development of British Colonies and Dominions beyond the

seas.

Slightly abbreviated.

.
British colonies and possessions have started from the

sea-front and have gradually pushed inland. Apart from
maritime enterprise, therefore, and the possession of ship-

ping, the British Empire could never have been created. .Vn

old English toast, once familiar but which has of late years

unfortunately fallen into comparative desuetude, wished

success to "Ships, Colonics and Commerce." A great truth lies

behind the phrase: these three interests are interdependent,

and their prosperity means much for both the Mother Country

and its offspring. As colonies have been multiplied, their

resources developed, and their populations increased, over-

sea commerce between them and the Mother Country has

been enlarged ; greater demands have been made upon ship-

ping and over-sea transport of passengers, produce and
manufactures ; there has been a growing necessity for free

and uninterrupted communication between widely-scattered

portions of the Empire, the maintenance of which has de-

{

pended primarily and still depends on the possession of a

supreme war-fleet, under whose protection peaceful opera-

tions of the mercantile marine can proceed in safety, un-

checked by foreign intprference, but ever ready to meet
foreign competition.

Now that our colonies have become the homes of new-

nations it is as true as ever that the maintenance of British

supremacy at sea in the mercantile marine and the war-fleet is

essential to the continued existence and prosperity of the

Empire. The trackless ocean supplies the cheapest and

most convenient means of transport and intercommunication ;

continuous improvements in shipbuilding and marine engi-

neering have abridged distances and given to sea-passages

a regularity and certainty formerly unknown. It is a literal

fact that in the British Empire the " seas but join the nations

they divide." Every triumph of engineering draws closer

the links which bind together its several parts. Greater

facilities for frequent and rapid interchange of information

of what is happening in all sections of the Empire and of

knowing each other better should lead, and has led, to in-

creased sympathy and a fuller realization of common interest

in all that affects the well-being of the Empire. Within the

last few years the events of the Boer War have given re-

markable proofs of the practical interest of the colonies in

Imperial concerns and their readiness to share its burdens.

The present year will always be remembered as that in which

generous offers of assistance from the colonies in the task

of strengthening the Royal Navy at a critical period have led

to a conference whose labors should produce important pra-

tical results and make our future secure. Organized co-

operation between the Mother Country and the Dominions

beyond the seas in the maintenance of an Imperial Navy

adequate for the protection of vital interests is essential to

that security ; and at last, there is a prospect that this end

will be attained.

While claiming for the shipbuilder and marine engineer

an important iilacp in the creation and maintenance of the

Empire, it is recognized that the work of other branches of

civil engineering has been equally important. The pro-

fession of the civil engineer was described in the Charter

granted to the parent institution in 1828 as " the art of

directing the Great Sources of Power in Nature for the use

and convenience of man ; as the means of production and of

traffic in states both for internal and external trade, as

applied in the constitution of roads, bridges, aqueducts,

canals, river navigation and docks, for internal intercourse

and exchange; and in the construction of ports, harbours,

moles, breakwaters and lighthouses ; and in the art of navi-

gation by artificial power for the purposes of commerce;

and in the construction and adaptation of machinery and in

the drainage of cities and towns." Since this description

was penned there have t>ecn great and unforeseen develop-

ments in many directions, including those relating to im-

provements in the use of steam, the generation and prac-

tical applications' of electrical power, the manufacture and

extended employment of steel. The main ideas expressed

eighty years ago, however, still remain applicable to the

bcneficienr work of the civil engineer. His skill and enter-
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prise, backed by adequate financial provision, are con-
tinuously being: applied to improve and extend means of

production, internal and external means of communication,
inland and oversea navigation, the use of mechanical power
and appliances, the acceleration and cheapening of trans-

port, the development and utilization of natural resources,

and the direction of the sources of power in nature for the

use and convenience of man. One of the chief fields of cnsi-
neering: operations at the present time is to be found in the

Dominion of Canada, whose Rovcrning- authorities have ap-

preciated the fact that bold enterprise and generous financial

provision for *hc execution of great engineering- works are

essential to the progress and prosperity of the country. Its

vast extent, its magnificent lakes and rivers, its agricultural
|

Federal and provincial) have realized the facts and
and mineral riches, its forests, its unrivalled water power,
and many other potential sources of future wealth and pro-

gress, furnish exceptional incentives and opportunities to the

engineer. From an early period in the history of Canada
this fact has been realized, and attempts have been made to

utilize natural advantages ; while the same policy has been
energetically adopted since the Dominion was established

forty-two years ago. It is impossible in this address even

to enumerate the great engineering works which have been
accomplished or arc in process of execution ; and it might
be thought impertinent if the attempt were made by one who
has only an outside knowledge of the facts. On the other

hand, it may be of interest to illustrate by means of Can-

adian examples the truth of the general statement that civil

engineering has exercised and must continue to exercise
: while probable further extensions of about 3,500 miles were

in actual an<l potential results. Apart from that develop-
ment the one united Dominion must have remained a dream

;

thanks to the rapid and efficient intercommunication fur-
nished by railways, widely scattered provinces arc knit to-
gether in friendly and helpful un'on, literally by " bonds of
steel" which stretch from the Atlantic to the Pacific, and
reach farther and farther north each year. Regions which
would otherwise havi- remained inaccessible and unpro<lu.t-
ive have been turned into new provinces, whose fertility and
future development it is not ..n ,,, fo,,.,ast, and practically
impossible to exaggerate.

In thi^ department successive administrations (both

possi-
bilities of the position, and have given substantial assistance
to private enterprise in the execution of great engineering
works. Progress in railway development has been remark-
able since Federation was accomplished forty-two years ago.
During the preceding thirty years the total railway mileage
in operation had been raised to 2,278 miles; in 1887 it was
12,184 miles; in 1807, i'),55() miles; in i()07, 22,452 miles.

The number of miles of railway actually under construction
in 1907 was ofiicially estimated at 3,000, exclusive of lines

projected but not yet under contract. In 1906, when the
lines in operation were 21,353, it was estimated by competent
authorities that the railways under construction, and pro-

jects for extensions likely to be carried into effect in the
immediate future reached a total of at least 10,000 miles.

great influence upon the well-being and development of the

British Empire.

By the kindness of the High Commissioner of Canada,

Lord Strathcona—who has himself done so much for the

development of the Dominion, including a great part in the

construction of the Canadian Pacific Railway—the writer

under consideration. Further, it was estimated that the

capital expenditure required to complete these schemes would

be about 60 millions sterling. These figures may need

amendment, but there are others representing ascertained

facts which equally well illustrate the magnitude of the

railway interests of the Dominion.* The total capital in-

has been favored with official reports and statistics bearing
j

vested in Canadian railways in 1907 was officially reported

on the subject. These have been freely used in the state-
j

to be about £234.390,000; the aid given to railways up to

ment which follows :

The subject is so extensive and the time available for

this address so short that it will be necessary to omit detailed

reference to important applications of engineering' which are

necessarily made, under modern conditions, in all great

centres of population. Amongst these may be mentioned

building construction, sanitation, water supply, heating,

lighting, telegraphy, telephony, tramways, electric generat-

ing stations and their plant, and gas manufacture. No
attempt will be made to deal with the important assistance

given by engineers to the operations of agriculture, mining

and manufacture, or to the utilization of the splendid forests

of the Dominion ; although the demands for machinery and

mechanical power are in these respects exceptionally great,

owing to the sparseness of the population and the magnitude

of the work to be done. Notwithstanding the large immi-

gration and rapid increase of population, these demands will

certainly continue and will probably become greater as the

area under cultivation is increased, as manufactures are

developed, and the natural resources of the country more
largely utilized. The example of the United States places

this anticipation beyond doubt, and demonstrates the great

part which the engineer must continue to play in the develop-

ment of Canada.

Even when the limitations described have been imposed
upon the scope of this address the field to be traversed is a

wide one; and without further preface an endeavor will be

made to describe a few of the most important services which
the engineer has already rendered to the Dominion and will

render in the immediate future.

Railways.

It has well been said that the great problem of to-day in

Canada is that of providing ample and cheap transport for

her- agricultural, mineral, and forest products from the in-

terior to the sea, and so to the markets of the world. Im-
portant as inland navigation may be as an aid to this enter-
prise, it cannot possibly compare with railway development

that date by Dominion and Provincial Governments, and by
municipaJities, considerably exceeded /;36,ooo,ooo sterling in

money ; the land grants from the Dominion Government
approached 32 million acres, while the Provincial Govern-

ments of Quebec, British Columbia, New Brunswick, and

Nova Scotia had granted about 20 'i million acres. The
Governments have also guaranteed the bonds of railway

companies to the extent of many millions of dollars. The
capitalization per mile of railway lines owned by the Gov-

ernments (amounting to 1,890 miles) is reported as being

;C 1 1,400; this is pr.actically the same amount as that for

Indian railways, that for the United States being £13,600.

and for New South Wales and Victoria about £12,600. For

British railways the figure given is £54,7Cb per mile. The

freight carried by Canadian railways in 1907 amounted to

nearly 63,900,000 tons (of 2,000 lbs.), which included about

14,000,000 tons of coal and coke, nearly 4,500,000 tons of ores

and rninerals, 10,250,000 tons of lumber and other forest pro-

ducts, nearly 7,900,000 tons of manufactures, and 2,309,000

tons of merchandise. In 1S75, when 4,800 miles of railway

were in operation, the corresponding- freight-tonnage was

5,670,000 tons ; so that while the length of raihvay increased

nearly 4.7 times, the tonnage increased nearly 11.3 times.

During the same period passengers increased from 5,190,000

to 32,137,000. For twenty-eight railways making returns the

average revenue per passenger per mile was 2.232 cents, and

for the four principal railways was 2.07 cents. For freight

fifty-nine railways showed an average rate of -2.328 cents per

ton-mile ; and for the five principal railways it was .702 cent

per ton-mile. The average distance travelled by a passenger

was 64 miles, the corresixmding figure for the United States

being 30.3 miles. The average distance a ton of freight was

hauled was 183 miles, as against 132 miles for the United

States. In Canada, as the official reporter remarks, there

* Most of these statistics are taken from the valuable re-

port for 1907, presented to the Minister of Railways and Can-

als by Mr. Butler, Deputy Minister and Chief Engineer of

j
the Department.
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is a small amount of suburban railway traffic and a low

density of population. The following table is taken from the

official Canadian Railway Statistics for 1907.

For each mile of Railway.

Square miles

Population, of territory.

.
United States 3S1 13.61

United Kingdom 1,821 5.29

France i,590 8.46

New South Wales 686 146 .09

New Zealand 35S 43.42
Victoria 360 25. Sg
India 10,119 61.09

Canada 2S9 161.

8

Canada has therefore the highest mileage measured against

population, and the lowest against territory.

The earliest great railway system of Canada, the Grand
Trunk, had its beginnings in 1845; in 1907 it was working
about 3,600 miles within the Dominion. In association with

the Government it is now engaged on the construction of the

Grand Trunk Pacific Line, which will cross the continent

wholly in Canadian territory, and have a length of 3,600

miles, exclusive of branches.

The story of the Canadian Pacific Railway is well

known, and need not be repeated ; the influence which its ex-

istence and working have had upon the prosperity of the Do-
minion has been enormous and beneficial since its opening in

iS8s, and experience of its effect has led to the promotion of

other Trans-continental lines. In June, 1907 the total length

in operation was nearly 9,000 miles, and the company owned
in addition great lines of steamships employed on Atlantic

and Pacific services.

The Canadian Northern Railway system represents one

of the most striking examples of recent railway development
in the Dominion. In 1907 it was working nearly 2,600 miles

ifl the North Western provinces, about 150 miles in Ontario, 500
miles in the Province of Quebec, and 430 miles in Nova
Scotia and Cape Breton, making a total of nearly 3,700
miles. In igo8 its mileage on the main system was reported

to have increased to nearly 3,400 miles, and the total length

in operation had become 4,800 miles. The North Western
Provinces have given substantial assistance to this great sys-

tem, and its promoters are said to aim at a complete Trans-
continental route, as well as the development of railway

communication to Hudson's Bay and the establishment of a

line of steamships therefrom to Great Britain.

Besides these three great railway organizations, which
in 1907 controlled about 75 per cent, of the mileage in opera-

tion, there are a large number of smaller companies, making
up a total of about 80. Their total earnings in 1907 amount-
ed to £29,350,000, the total working expenses being £20,750,-

000. Earnings from freight service were (in round figures)

£19,000,000; from passenger service £7,837,000; from ex-

press services £655,000; from mails £325,000, the balance

coming from miscellaneous items. The total number of

persons employed by the railways was 124,000; their salaries

and wages amounting to £11,750,000. It was officially esti-

mated that if to the railway employees were added persons

employed in factories for rolling stock and railway materials,

as well as those engaged in the casual service and shipping,

with an allowance for their families, ' quite 25 per cent, of

the population win their daily bread from the carrying trade '

of the Dominion.

The equipment of the Canadian railways in 1907 included

3,504 locomotives, 3,642 passenger cars, and 113,514 freight

cars. In the opinion of the official reporter on railway statistics,

based chiefly on a comparison of the proportion of rolling stock

to mileage in Canada and the United States, a considerable in-

crease of rolling stock is required, and there is a possibility

of greater efficiency being obtained in the utilization of ex-

isting freight cars. The manufacturing resources of the

Dominion are declared to be fully capable of meeting all re-

quirements, as in 1907 they produced 227 locomotives, 307
passenger car?, and 13,350 freight cars. A reduction of

grades and curvatures has been carried out on the principal

railways in recent years, and this has permitted the hauling

of heavier loads. It is estimated that in 1907 the average

earnings per ton of freight hauled were $1,472, and the aver-

age earnings per passenger carried were $1,219. The earn-

ings per train mile were $i,953, and the working expenses

$1,381. The total earnings per mile of railway were i$6,-

535.64, and the working expenses were $4,620.9. The work-

ing expenses were divided as follows in the official report

:

Maintenance of way and structures. .20. 13 per cent:
" equipment 20. 88 "

Conducting transportation 55-25 "

General expenses 3-74 "

.Mlowing two cords of wood fuel to be equal to one ton,

5,609,000 tons of fuel—of which 5,578,000 tons were coal

—

were consumed by Canadian railway locomotives in 1907 in

running 100,155,000 miles. The total cost was about £3,-

027,500, equal to 14.59 per cent, of the working expenses.

From this brief summary of facts some idea may be gain-

ed of the rapid development of Canadian railways, their im-

mense capital value and traffic, and the remarkable influence

they have had upon the progress and population of the Do-
minion. It is a matter for satisfaction that British capital

and engineering skill have contributed in no small measure

to produce this development, and it may be hoped that in

the future they may render even greater service.

Inland Navigation.

The most important system of inland navigation which

Canada possesses is primarily due to the existence of the

Great Lakes and the St. Lawrence River; but the utilization

of these natural advantages and the construction of a con-

tinuous navigable channel from the sea to the head of Lake
Superior is due to the work of engineers. The importance

of such a navigable waterway leading to the heart of the

Dominion was recognized long ago by the Government. The
first canal is said to have been opened in 1821, and from

that time onwards the canal system has been developed, but

the greatest progress has been made during the last forty

years under successive administrations. Up to March 31,

1Q07, the capital expenditure on Canadian canals, exclusive

of outlay by the Imperial Government, has approached £18,-

350,000 sterling, of which more than ten millions have been

spent on enlargements. Besides minor canal systems, many
of which are important, a great '.trunk system' of water-

transit has been created from Montreal to Port Arthur, at

the head of Lake Superior, this all-water route being nearly

1,300 miles in length, having a minimum depth of 14 feet

and effecting a total vertical rise of about 600 feet from tidal

water in the St. Lawrence to Lal<e Superior. In order to ef-

fect this rise forty-nine locks are provided, most of which are

270 feet long and 45 feet wide, enabling vessels 255 feet

long to be accommodated. Out of the total length of more

than 1,200 miles only 73 J^ miles consist of artificial channels.

The Wclland Canal, connecting Lakes Erie and Ontario

—

with a total rise from lake to lake of 327 feet, effected in

twenty-five locks— is 26U miles long. This canal dates from

1824; its enlargement to present dimensions was begun in

1872, and occupied fifteen years; the total expenditure on the

canal has been nearly five and a-half millions sterling. An-

other important section of the waterway is the Sault Ste.

Marie Canal—about 6,000 feet in length and from 142 to 150

feet wide between the pier-ends, with a lock 900 feet long,

60 feet wide, having 20 J* feet of water over the sills. The dif-

ference of level between Lakes Superior and Huron is 18 feet.

Commenced in 1888, the Sault Ste. Marie Canal was opened for

traffic in 1895, the cost Ijeing about £930,000. Like its prede-

cessor on the United States' side of St. Mary's River—the

so-called ' Soo ' Canal affords free passage for the ships of

both countries. In 1008 about two and three-quarter millions

represented the tonnage of vessels passing through the Can-

adian Canal, and of this total about 403,000 tons was in

Canadian vessels. In 1907 the total tonnage had risen to

12,176,000 tons, of which 2,288,000 was in Canadian vessels.

The Soulanges Canal is fourteen miles long, with a rise of

84 feet effected in four locks. Commenced in 1892, it was
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opened for traffic in i8o9, and cost nearly £1,400,000. The
Lachine Canal was commenced in i8ji, enlarged in 1843 ^^^

1873, and, as completed in 1901, is 8J3 miles long, has 45

feet rise, effected in five locks, and has cost from first to

last about £2,300,000.

In the construction of this great waterway many difficult

engineering problems have been solved, and every modern

improvement has been introduced ; electricity has been util-

ized in its equipment, both for power an'' lighting, so that

navigation can proceed by night as well as by day. For the

years 1Q03-7 the canals were declared free of tolls ; but it is

estimated officially that if tolls on the ordinary scale had

been collected the revenue for 1907 would have exceeded

.i!9i,ooo. In these five years the water-borne traffic of the

Dominion increased from 9,204,000 tons in 1903 to 20,544,000

tons in 1907 ; in the same period the increase in Canadian

railway traffic was from 47,373,000 tons to 63,866,000 tons.

The official reporter justly remarks that ' these results are

rxceedingly encouraging.'

It was recognized long ago that the utilization of tbe

waterways of Canada from the Great Lakes to the sea would

yield considerable advantages by facilitating cheap transport

• if agricultural products of the fertile regions from the

<reat North West, but the Canadian portions of that terrrorv

were then regarded as ' a great lone land.' Subsequent

developments of the corn-growing regions of Canada have

emphasized the value of the water route and its great poten-

tialities. In his ' History of Merchant Shipping ' (published

1S76) Lindsay dwelt upon this point, and foresaw that if the

vaterways of Canada were made continuously navigable a

-truggle for supremacy in over-sea trade must arise between

New York and the Canadian ports of Montreal and Quebec.

This struggle is now- in full force, so far as the grain

trade is concerned, and it is likely to grow keener. The
quantity of grain passed down the whole length of the St.

Lawrence navigation to Montreal increased from about 450,-

000 tons in 1906 to 685,000 tons in 1907, while the quait'iv

carried to Montreal by the Canadian Pacific Railway was

about 387,000 tons for 1906 and 384,000 tons for 1907. On
the other hand, the quantity carried by canals in the United

States to New Pork fell from 294,500 tons in 1906 to 230,800

tons in 1907.

.A.n important addition to the Canadian canal system has

been proposed, and its execution will probably be undertaken

when great works now in progress have been completed. This

route extends from Georgian Bay on Lake Huron to the St.

Lawrence, and would utilize Lake Nipissing as well as the

French and Ottawa Rivers. The distance to be trave-i'd

would be 450 miles, less than that of the present aJl-water

route. On the basis of careful surveys it has been estimated

that a canal having 20 feet depth of water could be con-

structed at a cost of twelve millions sterling, upon which

capital a reasonable dividend could be paid, even if the

charges made for transport were one-third less than the

lowest rates of freight possible on L'nited States routes to

New York. It would, of course, be most advantageous to

have the available depth of water increased from 14 to 20

feet, thus making possible the employment of larger and

deeper draught vessels between the lakes and Montreal. Con-

siderable economies in Tie ratio of working expenses to

freight earnings would be effected, break of bulk in transit

to the sea w-ould be avoided, and the cost of transport

greatly reduced.

The magnitude of the grain trade and its growth may
be illustrated by the following figures for recent years :—In

1897 the grain cargoes passed down the Welland Canal to the

ports of Kingston and Prescott numbered 377 and represent-

ed 515,000 tons; for 1907 the corresponding figures were 518

cargoes, weighing 841,000 tons. As to the elevators and

mechanical appliances for handling econom-cally these huge

quantities of grain, nothing can be said here, although they

involve the solution of many difficult engineering problems

and have greatly simplified and improved as experience has

been gained.

The bulk of the canal traffic, of course, moves east-

wards and outwards from the interior provinces. For ex-

ample, of the total quantity of freight ii,0jt,-,2f Inns) pass-

ed through the whole length o' the WelUr.d Canal in 1907

about 75 per cent, moved eastwards, and more than 62 per
cent of the 2,100,000 tons which passed "hrough the St.

Law-rence canals moved in the same direction.

Water Power.

Canada has unrivalled resources in water power, and its

e^itent and possible utilization have been- made the subject

of investigation by engineers for many years past. One of

the most important memoirs on the subject was presented to

the Royal Society of Canada in his presidential address of

1S99 by Mr. Kecfer, C.M.G. In recent times many other

engineers have studied the subject and carried out important

works. Exact knowledge of the total ;.0'vcr represented

by the water falls and rapids of the Dominion is not avail-

able, nor can any close estimate be made of the power

which may be employed hereafter in factories, mills, or in-

dustrial processes, because profitable employment obviously

depends upon commercial considerations, which must be

governed largely by the localities in which water power

may be found, and the cost of works and of transmission of

energy to places where it can be utilized. It has been es-

timated that on the line from Lake Superior through the

chain of lakes and rivers leading to Niagara and thence

through the St. Lawrence to the sea eleven millions horse

power may be developed.* Mr. Langelier has estimated that

in the Provijice of Quebec the water power aggregates more

than eighteen millions horse power ; other provinces all

possess large resources of the same kind as yet untouched.

The most striking example of the utilisation of water power

is that on the Niagara River, which the writer had the good

fortune to visit in 1904, during his presidency of the institution

of Civil Engineers ; the works on the Canadian side were

then in full progress, and at a stage which enabled one to

realize completely their great difficulty and immense scale.

The three Companies whose works are near the Falls on the

Canadian side have provided for a total ultimate develop-

ment of over 400,000 horse power, and a fourth establishment

lower down the river, intended chiefly for the use of Hamil-

ton, is to develop 40,000 horse power. In the construction

of the works, in the electric generating plant, the arrange-

ments for transmitting power over long distances, and other

features of importance remarkable engineering skill and

daring have been displayed. .A.merican capital and enter-

prise have much to do with these undertakings, as they

have with many other important Canadian enterprises; but

it may be hoped that British capital will keep its lead and

be freely employed in the development and utilisation of all

the resources of the Dominion, including that magnificent

asset its water power. The applications of water power are

already very numerous, including not merely the creation of

electrical energy and its use for lighting and power in

towns and factories situated at considerable distances from

the Falls, but for manufactures and industrial processes

carried on near the Falls, .\mongst these manufactures,

that of aluminium and carbide of calcium may be mention-

ed, while paper and pulp mills and saw mills constitute im-

portant industries. Great advances have been made in the

transmission of electrical power over long distances, and

very high pressures are being used. Electric traction on

railways and tramways also derives its power from the

same sources, an<l is being rapidly developed. In 1901 there

were 553 miles of electric railways, and in 1907 815 miles.

Over-sea Trade and Transport.

It was remarked at the outset that a great truth is em-

bodied in the old toast of ' Ships, Colonies and Commerce,'

and the efficient and economical transport of passengers,

produce, and manufactured goods between the Domin'ons

beyond the seas and the Mother Country is essential both

for the development of colonial resources and for the con-

tinued prosperity of the United Kingdom. The British mer-

* The Times Financial Supplement, April 2, 1906, contains

a valuable article on this subject, from which many of the

above figures are taken.
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c'antile marine commands the larger portion of the carrying-

trade of the world ; its earnings constitute a valuable item >n

the national income ; it forms one of the strongest bonds of

union between the various parts of the Empire. This general

statement may be illustrated by reference to the over-sea

trade of Canada and to the shipping engaged therein.

The total value of the imports and exports of the Do-

minion in 1898 was close upon 61 millions sterling; in 1908

it exceeded 130 millions sterling, having more than doubled

within ten years. During the year ending March 31, 1908,

the vessels which were entered at Canadian ports (inwards

from the sea) carrying cargoes were classified as follows in

the official returns :
—

Freight Carried

Tons Tons Tons

Ship register weight measurement Crews

British 2603 4,539,256 1,306,822 254,373 165,078

Canadian 2,803 718,490 202,939 1,449,054 44,594

Foreign 4.13^ 2,211,605 1,454,787 538,499 88093

Totals 8,284 7,016,295 2,396,915 1,740,045 295,965

The corresponding figures for ships entered outwards for

sea carrying cargoes were:—
Freight Carried

Tons Tons Tons

Ship register weight measurement Crews

British 2,533 4,258,960 2,706,334 714,085 136,614

Canadian 3,557 1.041,053 616,248 291,480 45.65S

Foreijrn 4,13^ 2,211,605 1,454,787 538,499 88,093

Totals 10,222 7,511,618 4,777,369 1,544,064 270,365

Taking the combined over-sea traffic inwards and out-

wards, is employed 18,506 ships of 14,528,000 tons, whose car-

goes aggregate 7,174,000 tons dead-weighi and 3,284,000

measurement tons, the crews exceeding 576,000 officers and

men.

Of the 2,603 British ships entered there came from Great

Britain 852 ships of 3,392,000 tons, carrying as cargoes over

860,000 tons dead-weight and 153,600 tons measurement ; while

there came from British Colonies 399 ships of nearly 381,000

tons, carrying cargoes of 236,000 tons dead-weight and

44,000 tons measurement. Of the 2,533 British ships entered

outwards there proceeded to Great Britain 732 ships of 2,529,-

000 tons, carrying cargoes of 1,635,000 tons dead-weight and

509,000 tons measurement; w-hile there sailed for British

Colonies 648 ships of nearly 400,000 tons, carrying cargoes

of 259,000 tons dead-weight and 76,500 tons measurement.

It will be seen, therefore, that the British ships entered

inwards carrying more than 54 per cent, of the total dead-

weight cargoes and 14H per cent, of the measurement goods,

while foreign ships carried about 37 per cent, of the dead-

weight and rather more than 2 per cent, of the measurement

goods. British ships entered outwards carried more than

56 per cent, of the total dead-weight, and more than 46 per

cent of the measurement ; whereas foreign ships carried only

about 30 per cent, of the dead-weight and not quite 35 per

cent, of the measurement.

The trade from and to ports in the British Empire

amounted to 45 per cent, of the grand total dead-weight

freight ; and ships carrying the British flag—excluding Can-

adian vessels—carried about 56 per cent, of the grand total

dead-weight, and nearly 30 per cent, of the measurement

g-oods. Including Canadian vessels, the British Empire can

claim possession of 67^3 per cent, of the total dead-weight,

trade and ^2% per cent, of the measurement goods. The aver

age tonnage per ship for the British was about 1,700 tons ; for

the Canadian vessels less than 300 tons; for the foreign

ships a little more than goo tons.

It may be interesting to add a few figures showing the

magnitude of the coasting trade of the Dominion. In 1908

there arrived and departed 104,527 steamers aggregating

nearly 42,857,000 tons, and 50,710 sailing ships aggregating

7,673,000 tons. The sailing ships included '.early so,ioo

small schooners, sloops, barges, canal boats, etc., aver-

aging about 150 tons each. The grand totals 'or 'ho cf ast-

ing trade were 155,237 ships of 50,530,000 tons, and of these

151,873 ships of 47,356,000 tons were classed as British in

the official returns. It will be obvious that great importance

must attach to every detail of the business involved in carry-

ing on a shipping trade of the magnitude indicated by the

foregoing figures, and still more is this the case in regard

to the immensely greater transactions of British shipping

considered as a whole. No pains must be spared in pro-

moting economy or improving procedure, and even minute

savings on particular items must be secured, since their

aggregate effect may be of vast amount.

Since the introduction of iron for the structures of ships

and of steam as the propelling power marvellous economies

have been effected in the cost of over-sea transport. The
chief causes contributing to this result have been (i) im-

provements in steam machinery, leading to great reductions

in coal consumption, (2) considerable eiriargements in the

dimensions of ships, and (3) the supersession of ir^n by «teel

for structures and machinery. It is unnecessary, and would

be impossible on this occasion, to deal in any detail with

these matters, which have been illustrated repeatedly by

many writers, including the speaker. On the other hand,

it would be improper to leave altogether w'thout illustration

the remarkably low cost of sea transport under existing con-

ditions, since it has great influence on the commerce of the

British Empire and of the world.

Rates of freight, of course, vary greatly as the condi-

tions of trade and the stress of competition change. At the

present t'me these conditions remain unfavourable, although

it may be hoped that there are signs of improvement, after

long and severe depression. It will be preferab'.e, therefore,

to give facts for more normal circumstances, such as pre-

vailed five or six years ago. Coal was tV'en carried from the

Tyne to London (315 miles) for 3s. 3d. a ton; to Genoa

(2,388 miles) for 5?. a ton; to Bombay (6,358 miles) for 85.

6d. a ton, including Suez Canal dues. The correspondin;>-

rates of freight were .111, .025, and .016 of a penny per ton-

mile.

Grain was brought across the Atlantic for gd. per quarter

in large cargo steamers, whereas in former times, when it

Was carried in small vessels, the charge was 9s. 6d. Goods

were carried 6,400 miles eastward via the Suez Canal in

tramp steamers at an inclusive charge of 2ss. to 30s. a ton.

the freight rate averaging about .05 of a penny per ton-mile.

It was estimated at that time that the average railway rate

per ton-mile in Great Britain for cost of transport and de-

livery of goods was about thirty times as great ; but the

moderate distances travelled, local and national taxation,

high terminal charges, and the immense outlay involved in

the construction, equipment, and maintenance of railways

account for much cf the great difference in cost of transport.

The ocean furnishes a free highway for the commerce of the

world.

Economy of fuel-consumption has played a great part in

the reduction of working expenses in steamships. Fifty years

ago from four to five lbs. of coal per indicated horse-power

represented good practice in marine engineering for screw

steamships, .^t present, with quadruple expansion engines,

high-steam pressures, and more efficient reciprocating en-

gines from I ;< to 1 '/i lb. is common practice, and better

results are claimed in some cases. A cargo steamer of the

tramp type, carrying 6,500 tons dead-weight, can cover about

265 knots in twenty-four hours in fair weather for a coal

consumption of 27 tons per day, representing an expenditure

on fuel of /.20 to £25. A larger vessel carrying about 12,000

tons dead-weight, driven by engines of similar type, would

consume about 45 tons in covering the same distance at thi-

same speed. This increased economy in fuel per ton-milc

is the result of an increase in dimensions from 365 feet

length, 47 feet breadth, and 24^^ feet draught of water to a

length of 4-0 feet, breadth of 60 feet, and a draught of 27 ;i

feet. The first cost of cargo steamers is small in relation

to their carr>'ing capacity and possible earnings ; varying,
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nf course, wil*^ t!io curn-nt (Icmand for new steamships. In

the present ticpressed condition of shipping, about £$ los.

per ton dead-weight is named as a current rate; in busy

times the price may be 40 to 45 per cent, higher; even then

it is small in proportion to earning power. Working ex-

penses are kept down also by the use of efficient appliances

for rapidly shipping or discharging cargoes, and so shorten-

ing the stay of ships in port. .\s an e.vample a case may be

mentioned when a ship of 12,000 tons dead-weight and

800,000 cubic feet measurement capacity had her full cargo

discharged at an average rate of 300 tons an hour, a fresh

cargo put on board at the rate of 250 tons an hour, and 1,600

tons of coal shipped between 7 a.m. on Monday and noon

on the following Friday—that is, in loi hours. In another

case a cargo weighing 11,000 tons was discharged in 66

hours. " Quick dispatch " in dealing with cargo is now

universally recognized as essential, and it has been asserted

tliat a saving of one day in discharging or loading a tramp

sieamer when she finds full employment may involve an ex-

pense equal to i per cent, on her first cost.

The "intermediate" type of steamer in which large

carrying capacity is combined with provision for a consider-

able number of passengers and moderate speed—is of com-

paratively recent date, but it has been developed rapidly and

is subject to the universal laws to which all classes of ship-

ping conform. Increase of size is adopted in order to favor

t'conomy in working and greater earning power, while in-

crease in speed is made in some cases. Vessels like the

"Adriatic" or "Baltic" of the White Star Line, the "Car-
mania " and "Caronia " of the Cunard Line, and the

•• George Washington " of the Hamburg American Line

illustrate this statement ; while its latest and greatest ex-

amples are found in the two steamers now building for the

White Star Line by Messrs. Harland & Wolff, which are said

to be 45,000 tons, to be intended to steam 20 to 21 knots, to

provide accommodation for a great number of passengers,

and to have large capacity for cargoes. In mail and pas-

senger steamers of the highest speed increase in dimen-

sions is devoted chiefly to provision for more iiowerful pro-

pelling apparatus and for a correspondingly large ciuantity

of fuel, and the cargo-carrying capacity is relatively small

;

but the law of increase in size and cost is obeyed, and will

be followed up to the limit, which may be fixed by the vast

outlay necessary in order to jirovide suitable harbours and

dock accommodation with an adequate depth of water, or by

commercial considerations and the possibility of securing a

suitable return on the large capital expenditure. Growth in

dimensions of ships will not be determined by the naval

architect and marine engineer finding it impossible to go

further, for there are even now in view possibilities of fur-

ther progress if the shipowner so desires. Invention and im-

provement have not reached their ultimate limits.

The wonderful progress made during the last seventy

years is well illustrated by the history of shipping trading

between Canada and Great Britain, and it may be of in-

terest to recall a few of the principal facts. For a long

period trade and communications were carried on by wood-

built sailing shiijs, many of the finest being Canadian built

;

but at a very early period Canadians had under consider-

ation the use of steamships. One of the first steamers to

cross the Atlantic was the ".Royal William" paddle-

steamer, built near Quebec in 1831. She was 160 feet long,

44 feet broad, of 363 tons burden, sailed from Quebec on

.August 5, 1833, and reached Gravesend on September 16,

a passage of more than forty days, in the course of which

sail-power was largely used. Cabot, in 1497, crossed in the

good ship " Matthew," of 200 tons burden, which was prob-

ably from go to 100 feet in length ; so that three centuries of

progress had not made very great changes in size of the

ships employed. Wood was still the material of construc-

tion, and .sails were still used as a motive power, although

the steam-engine was installed. In 1839 it was a Canadian,

Samuel Cunard, who secured—in association with two Brit-

ish shipowners. Burns and Mclver—the contract for a mon-
thly transatlantic service from Liverpool to Halifax and

Boston. The four steamers built were wood-hulled, driven

by padle-wheels, had good sail-power, and were of the fol-

lowing dimensions: 207 feet long, 34.'^ broad, 1,150 tons

burden, and about eight knots speed. A rapid passage to

Boston then <K(ui)ied about fourteen days.

Another Canadian enterprise, the Allan Line, started

about fifty-six years ago. The first steamer built for the

company was appropriately named the "Canadian." At the

time of her construction she ranked among the most im-
portant mercantile steamers in existence, and was quite up
to date. Her dimensions were: Length, 278 feet; breadth,

34 feet; burden, 1,873 tons. She had inverted direct-acting

engines, driving a screw propeller, and a full sail equip-

ment.

The Tranatlanlic service to New York, as was natural,

rapidly surpassed that to Canadian jwrts, but the latter has

been continuously improved, and its development has been
marked by many notable events. For example, the Allan

Line was amongst the first to use steel instead of iron for

hulls, and in their two largest steamers now in service,

dating from 1903, they were the first to adopt steam turbines

for ocean-going ships, although their lead of the Cunard
Company was not long. The " Virginian " and " Vic-

torian " are 520 feet long, 60 feet broad, of 10,750 tons, and
their maximum speed is 18 knots. The Canadian Pacific

Railway authorities added shipowning to their great land

enterprises at an early period in their career by building for

the Pacific service in iSgi three important steamers, each

456 feet long, 51 feet broad, of 5,950 tons, and 17 knots

speed. These vessels continue on service, and have done

splendid work as a link in the " all red " route. Since this

step was taken the Canadian Pacific Railway has become
possessed of a large fleet of Atlantic steamships, and quite

recently has placed on the service from Liverpool to Quebec
passenger steamships nearly 550 feet in length, 66 feet in

breadth, of 14,200 tons, with a maximum speed of 20 knots.

The latest addition to the Canadian service has been

made by the White Star Line in the form of two steamers,

the " Laurentic " and " Megantic," of 15,000 tons, 550 feet

long, about 67 feet broad, and 17 knots speed. In the

" Laurentic " an interesting experiment has been made

—

Messrs. Harland & Wolff having introduced a combination

of reciprocating engines and a low-pressure turbine. This

system was patented as long ago as 1S94 by Mr. Charles

Parsons, to whom the invention of the modern steam tur-

bine and its application to marine propulsion are due. Mr.

Parsons foresaw that while the turbine system would prove

superior to reciprocating" engines in ships of high speed and

with a high rate of revolution, there would be a possibility

of getting- better results by combining reciprocating engines

with low-pressure turbines in ships of comparatively slow

speed, where a low rate of revolution for the screw-propel-

lers was necessary to efficient propulsion. His main object,

as set forth fifteen years ago, was to "increase the power

obtainable by the expansion of the steam beyond the limits

possible with reciprocating engines," and subsequent in-

vestigarians led Mr. Parsons to the conclusino that it would

be possible to secure an economy cf 15 to 20 per cent, by

using the combination system as compared with that obtain-

able with efficient types of reciprocating engines. Many
alternative arrangements have been designed for combining

reciprocating engines with low-pressure turbines ; that now

under trial associates twin-screw reciprocating engines, in

which the expansion of the steam is carried down to a pres-

sure of 9 to 10 lbs. per square inch when working at maxi-

mum power, and then completed to the condenser pressure

in a turbine. Triple screws are employed, the central screw

—driven by the turbine—running at a higher rate of revo-

lution than the side screws, which are driven by the recipro-

cating engines. The " Laurentic " has been but a short

time on service, and few particulars are available of her per-

formances as compared with those of her sister ship, fitted

with reciprocating engines. It has, however, been reported

that the results have proved so satisfactory that the com-

bination system will probably be adopted in the two large

White Star steamers of 45,000 tons now building at Belfast.

This favourable view is fully confirmed by the performances
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of the '' Otaki," built by Messrs. Denny, of Dumbarton, for

the New Zealand Shipping- Company, and completed last

year. That firm, as is well known, have taken a leading

part in the application of the Parsons type of steam turbine

to the propulsion of mercantile and passenger steamers, and

they possess exceptional experience as well as special

facilities for the analysis of the results of trials of steam-

ships, having been the first private firm to establish an ex-

perimental tank for testing models of ships and propellers

on the model of that designed by Mr. W. Froude and

adopted by the Admiralty. Messrs. Denny -have generously

placed at the disposal of their fellow-shipbuilders the prin-

cipal results obtained on the official trials and earliest voy-

ages of the " Otaki," and have compared them with similar

results obtained in sister ships fitted with reciprocating

engines.* The " Otaki " is the first completed ship fitted

with the combination system and subjected to trial on ser-

vice, and as the successful application of that system to

cargo steamers and steamers of the intermediate type would

result in a considerable economy in the cost of oversea

transport, it may be of interest to give some details of her

recorded performance. She is 465 feet long, and 60 feet

broad, and of 7,420 tons (gross). Her dead-weight capa-

bility is about 9,000 tons on a draught of 27 feet 6 inches,

and the corresponding displacement (total weight) is 16,500

tons. The vessel was designed for a continuous sea-speed

of 12 knots when fully laden, and the contract provided for

a trial speed of 14 knots with 5,000 tons of dead-weight on

board. The trials were accordingly made at a displacement

of about 11,700 tons. Her installation of boilers is identical

with that of her sister ship, the reciprocating-engined twin-

screw steamer " Orari," which is 4 feet 6 inches shorter

than the " Otaki," but generally of the same form. On the

measured mile the "Otaki" obtained a speed of 15 knots,

while the " Orari " reached 14.6 knots. In order to drive

the " Orari " at 15 knots about 12 per cent, more horse-

power would have been required, and this is a practical

measure of the superiority of the combination system over

the reciprocating twin-screw arrangement in the "Orari."

The total water consumption per hour of the " Otaki" at 15

knots was 6 per cent, less than that of the " Orari " at 14.6

knots. If the " Otaki " also ran at 14.6 knots, the water

consumption would have been 17 per cent, less than that of

the " Orari " at the same speed. On the voyage from

Liverpool to New Zealand the "Otaki" averaged about 11

knots, which would have required on the measured mile only

about 40 per cent, of the power developed when running

14.6 knots. With the ship laden more deeply, the average

development of power on the voyage was about one-half the

maximum developed on the measured mile, and this was dis-

advantageous to economy in the combination. Even in these

unfavourable conditions the " Otaki " realized an economy
in coal consumption of 8 per cent, on the voyage from

Liverpool to New Zealand and back as compared with her

reciprocating-engined sister ship ; this represents a saving

of about 500 tons of coal. Ordinarily the ship would leave

England with sufficient coal on board for the outward pas-

sage, so that 250 tons less coal need be carried and a corre-

sponding addition could be made to cargo and freight-

earning. Probably as experience is gained the actual econ-

omy will prove greater than that realized on the maiden
voyage ; but even as matters stand there is a substantial

gain, and a prospect of the extended application of the

steam turbine to vessels of moderate and low speed. In

view of results already obtained, the New Zealand Shipping

Company have decided to apply the combination system to

another vessel just ordered from Messrs. Denny.

In designing turbine machinery for vessels of moderate

or low speed there must necessarily be conflicting claims.

For maximum efficiency in steam turbines a high rate of

revolution is necessary ; whereas at moderate or low speeds

it is antagonistic to propeller efficiency to run at this high

* See n paper by Engineer Commander Wisnom, R.N.,

in the Proceedings of the Institution of Engineers and

Shipbuilders in Scotland for iqoq.

rate of revolution. Engineers are at present much occu-
pied with the study of arrangements by means of which
these conflicting claims may be harmonized and greater
total efficiency of propulsion obtained. Having regard to

the enormous capital invested in cargo steamers of moder
ate speed, and the importance attaching to their economic
working as influencing the cost of oversea transport, it will

be obvious that it is most desirable to find an arrangement
in which the high speed of the rotor may be reduced by
means of some form of gearing- or its equivalent, so as to
.enable the screw shaft and its propeller to be run at a speed
which will secure maximum propeller efficiency. Many
proposals have been made, including mechanical gearing
and hydraulic or electric apparatus for transforming the

rate of motion. Some of these are actually undergoing ex-

perimental trials, and are said to have given very promising
results. One of the most important trials is that under-

taken by the Parsons Marine Steam Turbine Company,
which has purchased a typical tramp steamer, and is carry-

ing out on her a series of trials in order first to ascertain

accurately what are the actual conditions of steam and coal

consumption with the present reciprocating engines, and
then to ascertain the corresponding facts when those en-

gines have been removed and a steam turbine with its as-

sociated gearing has been fitted. It is interesting to note

in passing that in the earliest days of screw propulsion with

slow-running engines it was found necessary to adopt gear-

ing- in order to increase the rate of revolution of the pro-

pellers, whereas at present interest is centred in the con-

verse operation. Furthermore, if any system if gearing-

down proves successful it may be anticipated that its appli-

cation will be extended to swift turbine-driven steamships,

since it would enable good propulsive efficiency to be secured

in association with rapidly running turbines of smaller size

and less weight than have been employed hitherto.

The Marine Steam Turbine.

The rapid development of the marine steam turbine

during the last seven years constitutes one of the romances

of engineering, and the magnitude of the work done and the

revolution initiated by Mr. Charles Parsons will be more
justly appreciated hereafter than it can be at present. In

some quarters there is a tendency to deal critically with

details and to disregard broader views of the situation as it

stands to-day. In May igog there were 273 vessels built

and under construction in which steam turbines of the

Parsons type are employed, the total horse-power being

more than three and a half millions. In the Royal Navy
every new warship, from the torpedo-boat up to the largest

battleships and armoured cruisers, is fitted with turbine

engines ; and the performances of vessels which have been

tested on service have been completely satisfactory, in

many instances surpassing all records for powers devel-

oped and speeds attained. In the war-fleets of the world

this example is being imitated, although in some cases it

was at first criticized or condemned. In the mercantile

marine as a whole, while the new system has not made
equal advance, many notable examples can be found of

what can be accomplished by its adoption. It is now ad-

mitted that steam turbines enable higher speeds to be at-

tained in vessels of given dimensions; and in steamers built

for cross-channel and special services, where high speed

is essential and coal consumption relatively unimportant,

turbines have already ousted reciprocating engines. For

oversea service and long voyages an impression has ex-

isted that the coal consumption of turbine-engined ships

would considerably exceed those of ships driven by triple or

quadruple expansion reciprocating engines. Critics have dwelt

on the reticence in regard to actual rates of coal consumption

practised by owners of turbine steamships. Naturally there

are other reasons for reticence than those which would arise

if the coal consumption were excessive; but pioneers in the

use of turbine machinery may reasonably claim the right

of non-publication of results or trials in the making of

which they have incurred large expenditure and taken con-

(Continued on page 256.)
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TliNUIiKS.

New Brunswick.

ST. JOIIX.— TciuUts will be received until 3rd Sept.

at noon for the plating of piles at the approaches to the

west side dock of the steam ferry in the harbor, according to

plans to be seen in the office of William Murdoch, city en-

gineer.

Quebec.

RI\'K.R BF.AUDETTE.—Tenders will be received until

0th September for the erection of a steel bridge over the

River Beaudettc, with concrete piers. Kabrien Bissonnetc,

Secretary- treasurer.

THREE RIVERS.—Tenders will be received until Thurs-

day, Sept. i6th, for supplying and installing pressure fil-

t«rs with a capacity of two million gallons per 24 hours. L.

T. Desaulniers, Secretary-treasurer.

THREE RIVERS.—Tenders will be receavcd up to the

i6th Sept., for the construction of a reinforced concrete or

iron bridge, of 16 feet wide, on Ste. Marguerite Road, to be

finished before the i6th Nov. Each tenderer must furnish

his plans and specifications. L. T. Desaulniers, secretary-

treasurer. City Hall, Three Rivers, 28th ."^ug., igog.

MONTREAL.—Tenders will be received up to noon on

Tuesday, 14th September for the enlargement of the city's

aqueduct, by widening and deepening the same on a length

of about 27,300 feet. The work comprises about 1,176,000

cubic yards of earth excavation and about 400,000 cubic

yards of rock excavation, also the formation of the slopes

and banks of the widened aqueduct, the transporting to a

distance of excess of excavated material, the construction of

syphon culverts, the construction of dry stone wall lining in

the slopes, etc., etc., the whole according to plans, cross-

sections and specifications, to be obtained from George

Janin, superintendent and chief engineer of the Montreal

Waterworks, City Hall. (Advertised in Canadian Engineer.)

Ontario.

LE.\MINGTOX.—Tenders for electric wiring and fit-

tings for the Public Building, will be received until Thurs-

day, September 16. G. Roach, Clerk of Works, Leaming-

ton; T. A. Hastings, Clerk of Works, Customs House, Tor-

onto. Napoleon Tessier, Secretary, Department of Public

Works, Ottawa.

FENWICK.—Tenders for building public school will be

received up to Friday, Sept. loth. Plans to be seen at the

office of Charles M. Borter, Niagara Falls South, Ont. B.

A. Pattison, Secretary of Public School Board.

H.A.MILTON.—Tenders will be received up to Sept, 3rd

for constructing pipe sewers, according to plans and speci-

fications, which can be seen at the office of the city engineer.

S. H. Kent, city clerk.

NIAG-A-R.^ F.\LLS.—Tenders are being called for one

thousand feet of nine-inch sewer and fourteen hundred feet

of eighteen-inch sewer. J. C. Gardiner, B. A. Sc, City

Engineer.

PRESCOTT.—Tenders will be received up to September

nth, 1909, for the delivery of the coal required at the light-

house Depot, Prescott, Ont., during 2 years. The coal must

be first-class bituminous screened steam coal. The quan-

tity required will be about 1,800 tons. G. J. Desbarats, .Act-

ing Deputy Minister of Marine and Fisheries.

TOTTENH.AM.—Tenders for boring and piping an ar-

tesian well will be received up to the 7th September. Sep-

arate quotations required for a 4, 6 and 8-inch pipe. A. P.

Potter, Reeve.

I'ORO.XTO.- Tenders will be received until Tuesday,

Sept. 7th, for IS tons of copper conductor. (Advertised in

the Canadian Engineer).

TORONTO.—Tenders will be received until Thursday,

October 28, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian
Engineer.)

.
TORONTO.—Tenders will be received until Thursday,

October 28, for electric motors. Further particulars may be

had from the city engineer. (Advertised in the Canadian
Engineer.

)

TORONTO.—Tendris will be received until Monday.
October 4th, for erecting the Wilton Avenue Bridge. Joseph
Oliver (Mayor), Chairnuin Board of Control. (Advertised

in the Canadian Engineer.)

TORONTO.—Tendeis will be received until Tuesday, 5th

October, for 1,080 lengths of 16-inch cast iron pipe and 16-

inch valves. Joseph Oliver, mayor. C. H. Rust, city en-

gineer. (Advertised in the Canadian Engineer.)

TORONTO.—Tenders are invited until Tuesday, Sept.

7th, for construction of asphalt, vitrified block, brick and
bitulithic pavements, concrete curbs, concrete walks and

sewers. Joseph Olivei, mayor. C. H. Rust, City Engineer.

TORONTO.—Tenders will be received up till Sept. 14th,

I

for all the various' trades required in the erection aoid com-

I

pletion of an S-storey fireproof building on the south-east

I

comer of King and Jordan Streets, Toronto, for the Standard

' Bank. Darling & Pearson, 2 Leader Lane, Toronto, archi-

tects.

THOROLD.—Tenders will be received until 5 p.m. Tues-

day, September 7, 1009, for the construction of 1,290 feet of

!
18-inch tile sewer and all appurtenances. D. J. C. Munro,

I
Town Clerk. Norman D. Wilson, Engineer, Logan Build-

ing, Niagara Falls. Ont.

VICTORIA H.ARBOR.—Tenders will be received up

to September 7 foi ,he brick work on the power house at the

C.P.R. elevator, amounting to about 325,000 brick. All

material and water will ^e furnished by the Company. Con-

tractors to furnish labor only. John S. Metcalfe Co., Vic-

toria Harbor, will furnish plans and specifications.

WHITNEY.—Tenders will be received until Wednesday,

September 8th, for the erection of a steel bridge on stone

abutments across the Madawaska River. H. F. McNaugh-
ten. Secretary Department Public Works, Toronto.

Saskatchewan.

n.-VNLEY.—Tenders will be received for the construction

of about 25 miles of metallic circuit, rural telephone line in

the Hanley district, to be constructed as soon as possible.

Hanley Rural Telephone Co., W. E. Hall, secretarv.

S.A.SKATOON.—Tenders will be received until Wednes-

day, September 22nd, for the construction of a subway under

the tracks of the C.N. Ry. here. Geo. T. Clark, City Engin-

eer. J. H. Trusdale, City Clerk. (Advertised in The Can-

adian Engineer).

MOOSEJAW.—Tenders will be received until Monday,

Sept. 6, for i—72' x 20' Robb-Mumford Boiler, complete with

smoke connection, containing 161—3" tubes. 2—OG" x 14'

I

Water Tube Boilers each with 72

—

3%" tubes. i—D. D.

Pemberthy Injector, i—Small Boiler Fped Pump. John D.

Simpson, City Clerk. J. Darlington Whitmore, City En-

gineer.

British Columbia.

CRANBROOK.—Tenders will be received bv

brook Electric Light Co. for ( i ) boilers,

'.•;) electrical equipment generally.

ly the Ci"".

'

(2) engines and
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VANCOUVER.—Tenders will be received up to Monday,

September 6th, for ffrading- and bridging: of the Alberni

branch of the Esquimau and Nanaimo Railway Company
from the loSth tnile to Alberni (27>3 miles). See Mr. Bain-

bridgc, Division Engineer E. & N. Railway, Victoria; Mr.

H. J. Cambie, Chief Engineer, E. & N. Railway, Vancouver,

for plans, etc. R. Marpole, vice-president.

VICTORIA.—Tenders are invited until September 15

for the supply of about nine hundred tons of cast iron socket

pipes and special castings. T. Lubbe, secretary, Esquimalt

Waterworks Company.

NEW WESTMINSTER.—Tenders will be received by

the Hon. the Minister of Public Works up to nth Septem-

ber, for the erection and completion of a new highway flodr

system over the bridge across the Eraser River. F. C.

Gamble, Public Works Engineer, Puljlic Works neparinuni

,

A'ictoria.

CONTRACTS AWARDED.

New Brunswick.

ST. STEPHEN.—Hon. John Morrissy has awarded the

contract for the Maxwell Crossing bridge at St. Stephen to

Frank L. Boone, of Gibson, the contract price being about

$1,600.

Ontario.

BADEN.—The Hamilton Bridge Co. have secured a < on-

tract at $2,2g7, for the erection of a new steel bridge, abui-

ments, arch culvert, etc.

BERLIN.—The Berlin Light Commission held a meei-

ing on Friday, at which the tenders for machinery necessary

for the distribution of Niagara power were received from the

Canadian General Electric Co., Toronto, the Canadian

Westinghouse Co., Hamilton, the Bullock Electric Co., Buf-

falo; the Canadian Fairbanks Co., Montreal, and the West-

ern Electric Co., Chicago. .After a careful comparison, ii

was found that the figures of the Canadian General Electric

Co., and the Westinghouse Co., wer^' the lowest and the

Commission decided to accept the lowest tender for each of

'h'" items in the specifications. The tenders were divided

as follows:—No. i. Rotary Converter, three transformers

and switchboard—Canadian Westinghouse Co., $5,748. No.

2, 3 transformers, 100 k. w., Canadian General Co., $2,760.

No. 2, 3 transformers, 150 k. w.. Canadian Westinghouse

Co., $2,748. No. 4 and 5, Switchboard pane], Canadian

General Electric Co., $1,1 iS. No. 6, 7 and 8, Frequency

changer set and switchboard, $7,400. No. g. Switchboard.

Canadian Westinghouse Co., $595. No. 10, 3 transformers,

2(x> k. w. , Canadian General Co., $927.60. .All the machinery

must be shipijed to Berlin and ready to be installed inside

of four months.

COB.ALT.—The contract for cast iron pipe and special

castings has been awarded to the Canada Foundry, at

$7,842.40; for steel stand pipe to the Canada Foundry
at $2,540.00; for vitrified tile pipe, and junctions to the Tor-

onto .Sewer Pipe Co., for $i,8oio.oo; cast iron manhole covers

to the London Foundry Co., at $526.50, and the contract

for labor and certain materials for the construction of water

works and sewers to Wm. Newman & Co., Wiiinipe.g. Mnii.,

at $38,584.10

LINDS.AY.—Mr. William Henley will make proposed

alterations to the Collegiate Institute for $13,960.

NIAGAR.A FALLS.—The Westrumite Co., of Brantford,

Ont., have been awarded the contract for 4,000 sq. yds. of

paving at $2.20 per sq. yd. and 2,800 lineal feet gutter, at

55 cents p<r lineal foot. J. C. Gardner, B. A. Sc. City

Engineer.

TORONTO.—The contract for a reinforced concrete

bridge over the Humber River between Purpleville and
Kleinburg, has been awarded by the Vaughan Council to

Contractor Hicks, at $i.'ioo. The structure will be 16 feet

above the water and will h.ive a span of So feet. Mr. Frank
Barber, York County Engineer, Toronto, prepared the plans.

British Columbia.

\ ICTORl.A.—A a recent meeting of the city council the
purchasing agent and the water commissioner submitted a
report on the tenders recently received for gate valves and
cast-iron pipe. In connection with the offer of J. H. B.
Kickaby, for Mannesman weldless steel tubes, a committee
will pass on the merits of this particular tender. The tender
for valves will be awarded to A. J. Forsyth & Co., of Van-
couver, at $2,759.50. The lowest tender for cast-iron pipe
was that of R. .-\ngus, at $48,969, and for pig lead, Robert-
son, Godson & Co., at 3.45 per pound. . Mr. Rickaby's
tender for the same qualitv of cast-iron pipe was $9,394 less

than Mr. .\iigiis', while the weight of the tubes is 483 tons,

compared with 1,346 tons of the cast-iron pipe. Here are
tenders for cast-iron pipe: H. P. Rithet & Co., $50,930; W.
(;. Winterburn, $49,892; Stavely Coal & Iron Co., ($49,592;
Robertson, (lodson & Co., \'ancouver, $50,131; A. Rickaby,
$44,.i9o; Robert Ward & Co., $51,191; R. Angus, $48,969;
Findlay, Durham & Brodic, $51,776; M. & L. Samuel Ben-
jamin Company, $54,381.

LIGHT. HEAT. AND POWER

Ontario.

GOW GAND.A—The first electric light plant at Gow
Ganda will be ready in a few days on the Bartlett Mines,

thus enabling it to operate its staff in two shifts, night and
day.

Kl.XGSTOX.—The city council has appointed Robert .\.

Ross, of the firm of Ross and Holgate, consulting and

supervising engineers, Montreal, as the city's experts in the

arbitration asked for the Street Railway Company to deter-

mine the cost of power provided the company from he city

plant.

KEXFRKW.—Mr. John B. McRae, consulting engineer,

of Ottawa, has been engaged by the town of Renfrew, Ont.,

to make a report on the advisability of installing a plant

for the development of the water power recently purchased

by the town.

LONDON.—In connection witli the installation of Niag-

ara power, the idea of underground transmission wires was

favored at a meeting of the Council, held on Tuesday. Es-

timated cost, $70,000.

ST. CATHARINES. — Ridgeville Electric Light and

Power Company, Ltd., has just been formed, and its capital-

ized at .$4o,cx)o. The object is to supply electric light and

power to places in the townships of Thorold, Pelham and

Gainsboro. .\ franchise has been obtained in the two

tounshiijs first named. Behind the company are Geo. Ar-

nold, Ridgeville; Hugh A. Rose and Frank W. Houston.

Welland
; J. C. Stoat, Fenwick, and H. S. .Arnold, Toronto.

TORONTO. — The Consolidated Electric Co., Limited,

announce that they are now permanently located at I2g

l.lueen Street East.

Alberta.

( .\1.(;.\K\. Over twenty new street lights were put up

in ward four by the city light department last week. The

majority of the lamps were an lights, but a few were Tung-

sten incandescents.

British ColuiTibia.

\ K I'OKl.V.—The final plans for the Coquitlam Dam to

be constructed by the \'ancouver Power Company, Ltd..

have been filed. The Executive Council will meet on Wed-

nesday, September 1st for final decision in the matter.

CEMENT—CONCRETE.

Quebec.

RIVER BEAUDETTE.—Concrete will be the material

used for the piers of a bridge for whose construction tenders

are now invited by Fabien Bissonette, secretary-treasurer.
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Ontario.

BADEN.—A new bridge with concrete floor will be erect-

ed here by the Hamilton Bridge Co., for $2,297. H. J. Bow-

man is county engineer.

ST. CATHARINES.—Whether or not the construction

of numerous concrete walks will be commenced this year is

to be decided by the council at a meeting on the 13th inst.

STRATFORD.—An option has been secured by the Na-

tional Cement Co., Durham, on Horseshoe quarries, St.

Mary's, and it is e.vpected that the Durham company will

take over the quarries upon the expiration of the present

lease, held by St. Mary's men. The intention is that stone

will be shipped to Durham and there manufactured into

cement.

TORONTO.—On Tuesday, Sept. 7th, a meeting will be

held to hear appeals in connection with proposed local im-

provements, which include concrete sidewalks, sewers, pave-

ment and gutters.

TORONTO.—-A. reinforced concrete bridge, with a span

of so feet, will shortly be erected over the Humbcr, on the

8th concession, Vaughan Township. Mr. Hicks secured

the contract .at $3,600. Mr. Frank Barber, York County

Engineer, prepared the plans.

PETERBOROUGH.—George A. Begg & Company, of

St. Catharines, will probably build the new reinforced con-

crete bridge here at a cost to the municipality of $28,690.

British.

LONDON lENG.).— It is understood that £1,000,000

preference shares in the cement combine have been under-

written for issue. Later, bonds will be allotted as payment

to the groups entering the combine.

I
VANCOUVER.—The ratepayers may vote on a by-law to

I

purchase the water rights of the Burrard Power Com-
pany. They may also vote on a Great Northern Railway
by-law this fall.

FINANCING PUBLIC WORKS.

Quebec.

'JOLIETTE has sold $200,000 debentures to Hanson

Bros., of Montreal.

COATICOOK.—The ratepayers have authorized the bor-

rowing of $14,000 for a new dam, a new power house and

new electrical plant.

NOTRE DAME DE GRACE.—Tenders will be received

till September 7th, for $50,000 debentures, the proceeds of

which are to be used for the opening and widening of streets.

L. Descarris, secretary-treasurer, Notre Dame de Grace.

THREE RI\"ERS.—Bids are invited for the construction

of a reinforced concrete bridge, 16 feet wide, by L. T. Desau-

liners, secretary-treasurer.

Ontario.

ARNPRIOR has sold $2,506 debentures to S. A. Stim-

son & Company, of Toronto.

CHIPPEWA.—On September 22nd the ratepayers will

vote on a by-law connected with the establishment of an

electric smelting concern.

LONDON.—The City of London will shortly have

$400,000 in debentures for sale. The Niagara Power bonds

aggregating $235,000 have not yet been sold.

ORILLL\.—The Town Council offered to loan the Tud-

hope Carriage Company $50,000 upon learning of their de-

cision to rebuild here.

VICTORI.\.—On August 26th the ratepayers passed a

by-law to enter into an agreeement with 'he British Columbia

Electric Company relative to the development of power on
the Jordan River. The company will spend 1$ 1,500,000. The
proposition to expropriate the Esquima't Waterworks Com-
pany's agreement was turned, down.

British Columbia.

PE.ACHL.\ND.—This municipality offers for sale until

September 13 $9,500 waterworks debentures, $7,300 electric

light debentures, $3,000 road debentures, and $1,000 5 per

cent, s.-a., 20-year fire protection debentures. H. McDou-
gall is the clerk.

SEWERAGE AND WATERWORKS.
Ontario.

PETERBOROUGH.—The city Board of Works have re-

commended the acceptance of the tender of George A. Begg
& Co., of St. Catharines, for $28,699, for building a rein-

forced concrete bridge over the river at Smith street.

Manitoba.

PORTAGE LA PRAIRIE.—Messrs. Smith, Kerry &
Chace, of Winnipeg and Toronto, are making a report on
the advisability of constructing a dam or a water-wheel in

connection with the waterworks here.

Alberta.

CALG.\RY.—The water mains have now been laid

through the tunnel under the Bow and the gravity system
will be connected with the Hillhurst mains this week. For
some time a water supply has been kept up by a pipe line

over the Louise Bridge, but this will be disconnected now
that the mains under the river have been laid.

EDMONTON.—Work is now in progress on the laying

of the new water main from the power house up Second
street to the north end of the city. The main has been
completed as far north as Saskatchewan .\venue. Below the

hill steel pipe will be laid, and above, the pipe will be of

galvinized iron. This pipe will be the largest in the city

and will be the source of supply for the G. T. R. yards.

British Columbia.

FEKXIE.—Messrs. Broley and Martin, the contractors

who, under the supervision of the city en-

gineer, Mr. Potter, are putting in the pipe

line to carry water from Fairy Creek to the city,

are making good progress with the work. The pipe is being

laid from the town end of the ditch and a considerable por-

tion is now in the ground. The bridge over the Elk River is

progressing, but at the present time the contractors are hav-

ing considerable trouble with the logs brought down by the

river, and which by piling up against the false work of the

bridge, would, unless helped on their way by pike poles and

peavies, injure it. The centre pier is not quite finished,

but as soon as this is done it will be only a comparatively

short job .to lay the stringers, and complete the work.

RAILWAYS.
Foreign.

CHICAGO.—The Northern Pacific recently received 13

new locomotives from the Baldwin Works and 17 more have

been ordered. They are all of the Pacific passenger type,

and those received have been assigned to passenger service

on the various divisions. The combined weight of each

engine,, with its loaded tender, is 376^000 pounds, the tenders

having a capacity of 12 tons of coal and 7,000 gallons *f

water. The engines have a 22 by 26-inch cylinder and 69-

inch drivers. They are capable of an average speed of 60

miles an hour with a train of 8 cars. In the North Coast
' Limited service a speed of 70 miles an hour and over is often

made for considerable distances.

j

INDIANAPOLIS.—Contracts for the improvement and

! reduction of grades on the Vincennes division for the Penn-

sylvania line in Indiana have been let to Charles H. Stevens

& Son, of Cleveland. The contract calls for the completion

of the work in 90 days.

TELEPHONY.

Ontario.

W.-VTERLOO.-The establishment of an independent

system of telephones is being discussed by the Waterloo

Board of Trade.
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Manitoba.

WIXXIPEG. — The extension of the Government tele-

graph lines north from Athabasca Landing to Lesser Slave

Lake is expected to reach the lake this fall. The right-of-

way has been cleared and the poles have been erected.

WINNIPEG.—A complete change in the method of the

management of the Manitoba Government telephone has

been decided on. The arrangement will be similar to the

arrangement by which railway companies are governed,

the business being divided into several departments, each

of which is independent of the others. The province will be

divided into districts. The management will be under three

he.ids—commercial agent, superintendent of plant, and super-

intendent of service. One important new post will be cre-

ated, that of general superintendent of plant for the pro-

vince.

British Columbia.

VICTORI.^.—A telephone connection with Strawberry

Vale has been decided on. The Telephone Company has

agreed to commence work imnudiatcly.

» ^ »

MARKET CONDITIONS.

MontreaJ, September 2nd, 1909.

Ad\-ices from the United States confirm the prediction that records

might be broken, presently, in the pig iron production of that country. It

is claimed that the production last week sets a new high record, exceed-

ing even that of 1907, which has hitherto been referred to as the high

record year. In addition to the activity thus indicated in the pig iron

trade, huge orders for steel rails are now being placed, for delivery next

year. Other railway material, such as steel frogs and switches, are being
ordered in very large quantities, and one company has just booked an

order for 16,000 tons of structural steel for bridge work. There is conse-
quently every reason to look forward to an increasingly active season.

Stcc! bars are now quoted at a minimum of $1.35 per 100 lbs., Pittsburg,

structural steel being Sr-40, with a tendency to higher prices for future

delivery. Bessemer, this year's delivery, is quoted at $16.50, Valley, being
an advance of about 50c. recently, large quantities having been sold at

the higher figure. For delivery for the first half of next year, the price

is $17, these being minimum prices. Basic pig is now quoted at $15.25, but
is e,\pected to advance immediately. No. 2 foundry has been dealt in at

$16, Valley, and as high as $16.25 has Been paid. Foundry iron is difficult

or impossible to obtain at less than $15.25, furnace.
Mail advices just received from Glasgow, refer to an advance of is. 6d.,

and say that a very large business has been done in pig at the advance
mentioned. Shipments are showing a very considerable increase. Mal-
leable iron castings have advanced 7s. 6d. per ton.

Locally, demand is good, generally speaking, for pig iron, and demand
for castings and for general material is also better, it is claimed. Con-
sumers arc buying for fall and winter delivery, and it is expected that
some good, big orders wi!l be booked in the next ten days. There is a
decided scarcity in the hands of smaller people, and even importers, who
usually carry small lots around their warehouses, have been entirely

cleaned out lately, owing to the demand from small consumers. Prices

are advancing s'ightly from time to time as a result. If the English and
Scotch markets continue to advance, as they have been doing, correspond-
ing advance^ will be made for delivery here.

Prices of finished and semi-finished material have been about steady
here during the past week, and practically no changes have taken place

in the usual list, after the somewhat frequent alterations reported the

previous week.
Antimony.—The market is steady at 8H to 9c.

Bar Iron and Stool.—Prices are steady and trade is quiet Bar
iroo, $1.85 per 100 pounds; best refined horseshoe, $a.io; forged iron, $a:

mild steel, $1.85 ; sletgh shoe steel, $1.85 for i x H-base ; tire steel, St.go

for I Jt H-base ; toe calk steel, $2.35 ; machine steel, iron finish, $1.90

;

smooth finish, $3.70; imported, $3.20.

Bolter Tubes.—The market is steady, quotations being vs follows :—

|J4 and 3-inch tubes, SJa'c. ; aji-inch, loc. ; 3-inch, iij^c.
;

3>^-inch, 14 i-2c. ;

4-inch, 18 I-3C.

Building Papor—Tar paper, 7, 10. or 16 ounces, Si-8o per 100 pounds:
felt paper, $3.75 per 100 pounds; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing. No. i, 30 to 40c. per roll of 400 square feet; tarred

fibre, 55c. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch).

Ooment.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal:—$1.10 to $1.40 per 3So-lb. hbl., in 4 cotton bags, adding loc. for

each bag. Good bags re-purchased at loc. each. Paper bags cost a%
cents extra, or loc. per bbL weight.

Chain.— Prices arc as follows :— l^-inch, Ss.m ;
5-16-inch, $3.95 ; H-

inch, S3-55 ; 7-i5-inch, $3.35 1 I^-inch, $3.30 ; 9-i6-inch, $3.05; H-inch, $3.95

;

K-inch, $3.90; Ti-inch. $3.85: i-inch, $3.85.

Coal and OoltO.—Antnracite. egg, stove or chentnnt coal, $6.75 per too,

aet : furnace coal, $6.50, net. Bituminous or toft coal: Run of mine. Nova
Scotia coal, carload lots, basis, Monireal, $3.85 to $4 per too; cannel coal.

$9 per ton: coke, single ton. %$', large lots, special rates, approxlnotely

%4 f.o.b.. ear^, Montreal.
Copper.-Prire* are strong at I3H to 14c.

Cxploolves and AGOesaorles.-Dynamite, 50-lb. cases, 40 per cent proof,

15c. io ainirte cite lots, Mon treat B'asting powder, as-lb. kegs, $3.15 per

keg. Special quotations on Urge lots of dynamiie and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100; broken lots, $1; electric

blasting Apparatus ;— Batteries, 1 to to holes, $15; 1 to ae holes, Si%; 1 %•

j» boles, $35 ; 1 10 40 holes, $50 Wire, leading, ic. per foot; connecting.

<oc. per lb. Fuses, platinum, siogle streotgh, per 100 fuses:—<-ft wires.

$3; 6-ft wires, $3.54; 8-ft wiret. $j.o8; to-ft wires. $«. Double streogtb

fuses, 4(t, $3.75; 6-ft. $4-w; B-ft, $4.81; lo-ft, $5-17- Fuses, time, double

tape. JiS per i.ooo feet; explohraetcrs, fuse and circuit, $7.50 each.

Iron.—Swedish iron, too lbs., $4.75 base; sheet, black. 14 to ts gauge.

$V75; •4-g»oge. $3.00; a^gauge, $4'. 3»-gaofe, $4-10. Galvaniied-America*.
il to >o>gauce, $4-40; 3s to 34-CAtiKe, $4.6$: 36-gaoge, $4.65; 38-gauge. $40^:
v»>gauKe, $$.15 per 100 lbs. Qaeeo's Head, sj to 34-gBnge. $4.6^: »*-canr»
Koglish. or 3'vgavge Anericao, $490; lo-gaoge American, $5.1*: Fletir dr

Us. S9 to S4-gaucc. $4.«o; af^gaoge American, S4-7(: tr>-gange American. |«.

Qatvanlzod Iran.—The market Is steadr- Prices, basis, st-gauge. are r—

Oueen'i Head. $4-40- Comet, $4.»<; Gorbal'i Best. $4-35: Apollo. 10W

OS., $4-3$. Add 3<;c. to above figures for lest thao case lots: sO-caogc Is

•fc, less Ihao st-gaagc American st-roDfe aod EogHsh stf are eqoivaNats.

as are American loH oz., and English 98-gauge.
Gatvanlzod Plpe.^(See Pipe, Wrought and Galvanized).
Iron.—The outlook is strong. The following prices arc for carload

quantities and over, free on dock, Montreal, prompt delivery : No. 1

Suramerlee, $30 to $20.50 ; selected Summerlee, $19.50 to $20 ; soft Sum-
merlee, $19 to $19.50; Clarence, $17.50; Midland or Hamilton pig is quoted
at $20 to $30.50, Montreal, t is said Dominion and Scotia companies are
not quoting prompt delivery. Carron special, $19.50 to $20; Carron soft,

$19.35.
Laths.—See Lumber, etc.

Lead.—Prices are about steady, at $3.55 to $3.65.
Lead Wool.— $10.5* per hundred, $300 per ton, f.o.b., factory.
Lumbor, Eto.—Prices on lumber are for car lots, to contractors, at mil'

points, carrying a freight rate of $1.50. Red pine, mill culls out,

$18 to $22 per 1,000 feet; white pine, mill cu'ls, $16 to $17. Sprure, i-in.

by 4-in. and up, $15 to $17 per 1,000 ft.; mill culls, $12 to $1.1. Hemlock,
log run, culls out, $13 to $15. Railway Ties ; Standard Railway Ties,
hemlock or cedar, 35 to 45c. each, on a 50. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft poles, $1.35 te $1.50 each; 30-ft,

$1.75 to $3; 35-ft., $3.75 to $3-35 each, at manufacturers' points, with 5c.

freight rate to MontreaL Laths : Quotations per 1,000 laths, at points
carrying $1.50 freight rate to Montreal, $3 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $3.50; XXX, $3.

NaltS.—Demand for nails is better, but prices are steady at $3.30 per
keg lor cut, and $2.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon
; girder, bridge,

and structural paint for steel or iron—shop or field—$1.30 per gallon, in

barrels ; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealers are
compelled to meet competition from all sources. Prices are easy aod ap-
proximately as follow I

•—$31 for 6 and 8-inch pipe and larger ; $33 for
5-inch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Gas
pipe is quoted at about $1 more than the above.

Pipe.—Wrought and Galvanized.—Demand is much better and
the tone is firm, though prices are steady, moderate-sized
lots being: M-inch, $5.50 with 63 per cent off for black, and 48 per cent
off for galvanized; }4-inch, $5.50, with 59 per cent off for black and 44 per
cent off for galvanized; ^4-inch, $8.50, with 69 per cent, off for black, and
59 per cent off for galvanized. The discount on the following is ja^ per
cent off for black, and 62J4 per cent off for galvanized; Ji-inch, $11.50;
i-inch, $16.50; ifi-inch, $23.50; i^-nch, $37; 3-inch, $36; sM-incb, $57.50;
3-inch, $7550; iS-inch, $95; 4-inch, $io8L

Plates and Sheets,—Steel.—The market is steady. Quotations are: $3.30
for 3-16; $2.30 for ?fi, and $3.10 for }i and thicker; 13-gauge being $3.30;
f4-gauge, $3.15 ; and i6-gauge, $3.10.

Ralls.—Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $31 is given for 6o-lb. and 70-lb. ; 80-lb. and heavier, being $30;
rails, per gross ton of 3,340 lbs., f.o.b. milL Re-laying rails are quoted at

i $37 to $39 per ton, according to condition of rail and location.

j

Railway TI08.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. per roll; three-ply, 95c. per roll

of loo square feet Roofing tin caps, 6c. lb; wire roofing nails, 5c. lb.

]

(See Building Paper; Tar and Pitch; Nails, Roofing).

I

Rope.—Prices are steady, at 9c. per lb. for sisal, and io|ic. for Manila.
Wire rope, crucible steel, six-strands, ntoeteen wires

; H-in., $3.75 ; 5-i6»

$3'75: H, $4-75; ^1 56; %i, $7.35; H, $8.50: 7^, $10; i-in., $ia per io« feet«

I

Spikes.^Raihvay spikes are steady at $2.35 per 100 pounds, base of

>;,% X 9-i6. Ship spikes are steady at $3.85 per loo pounds, base of H x so-

inch, and ^i x 13-incb.

Steel Shafting.-Prices are steady at the list, less 35 per cent Demand
I Is on the dull side.

Telegraph PoUs—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 pounds ; roofing pitch. No. i, 70c. per loo pounds ; and No. 3, 550. per
100 pounds ; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-

barrel ; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180

to 300 pound. (See building paper; also roofing).

Tin.— Prices are unchanged, at 33 to 32>4c.

Zinc-The tone is steady, at sH to 6c

* * « «
I

I Toronto, August 36th, igoo.
' The now almost certain prospect of good crops in the North-Wcst,
the general success of Canadian farmers in securing good prices for their

products, are reflected in the earnings in other departments of the
country's industry. Business of all kinds is more active and prices arc
in many cases looking up, metal being a notable example. It is regret-
table to learn of the disablement, at a time of increased production and

' very active orders, of one of the furnaces of the Hamilton Iron & Steel

I

Works. The loss which the company must suffer is placed at a high
figure.

In Great Britain, the price of iron for future delivery is advancing,
and there is greater buoyancy in the trade. In the United States, as
we note elsewhere, there is a genuine improvement, not bolstered by
special interests.

Toronto finds business active, especially so in the way of house-
building, which is in a great danger of being overdone, if not already so.

I

The Industrial Exhibition promises to be a good one this year, and the
I retail activity will be thereby increased.
' An experienced New York observer says there is every appearance
of a sound actual revival in business in the iron and steel trade, which
may be expected to grow and spread to other lines. "With the tariff

now out of the way, and a bumper crop promised, basic conditions are
now sound and promising.". If, it is added, a reduction should come
in the shape of a decline from the extravagant prices to which some
securities have been forced in Wall Street, it would make very little

impression on the generally favorab!e mercantile position and prospects
' in the U. S.

In harmony with this prediction of greater general activity, is the
appearance of a circular from an important shipping house to its Caoa-
dian clients, dated 34th August, which says

;

"We beg to advise that there is a serious car shortage impending

J
which the railroad people now regard as certain between the present time

and the coming winter, and wc inform you of this so you may anticipate

your requirements in our line as mucli as possible, sending in your spe-

cifications for immediate and future shipment."
I When it is remembered that hundreds of thousands of cars were
reported lying idle only a month or two ago, the significance of the

annotinrement is great.

Antimony.—Demand inactive, market unchanged at $9 per ir.o lbs.

Aies.-Standard makes, double bitted, $8 to $10; single bitted, per

dozen, $7 to $q.

Bar Iron.—$1.05 to $3. base, per 100 lbs., from stock to wholesale dealer.

Uarket well supplied.

Boiler Plaioa.— V-inch and heavier, $3.30. Boiler heads 150. per too

I pounds advance on plate.

I

T'tr*»nto, September 3nd, 1900.

An improved demand fmm the country exists in such goods as build-

ing fe!t and building paper*, pitch, tar, and roofing goods. Bricks, too,

arc active for city trade, but the same cannot be said of cement In
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which destroyed Fernie and entailed a heavy loss of life.

Fire on Vancouver Island, it is estimated, caused the

destruction of 24,000,000 feet of timber.

Engineers appreciate the loss such fires cause.

They should be among the first to show great concern

and care, and thus educate those they come in close

touch with.

EDITORIAL NOTE.

Ontario's railway mileage was increased during

1908 by 679 miles. There are now in that Province

8,399 niiles of steam road and 119 separate systems.

PRECIPITATION FOR AUGUST.

The amount of precipitation which fell during August

varied greatly with the district. In the southern parts of

Vancouver Island and the Central Valleys of British Colum-

bia, throughout .'Mberta, in most districts of Ontario and

locally in Quebec and the Maritime Provinces the amount

was much less than the usual quantity, whereas in some of

the remaining portions of the Dominion, the positive depar-

ture was very marked, especially so in the eastern portion

of Quebec, the extreme southwestern portion of the Penin-

sula of Ontario and also in portions of Prince Edward Island.

In British Columbia, a nearly normal temperature in

the south decreased northwards to the Cariboo District,

where there w-ere negative departures of from 3° to 7°. In

the Peninsula of Ontario, the Ottawa and Upper St. Law-

rence Valleys and throughout the Maritime Provinces the

average was just, or not quite reached. Elsewhere in the

Dominion the average was generally exceeded. Positive

departures of from 3° to 5° were recorded from Saskatche-

wan to northwestern Ontario. j

The table shows for fifteen stations included in the re-

port of the Meteorological Office, Toronto, the total precip-

itation of these stations for the monh.

Ten inches of snow is calculated as being the equivalent

of one inch of rain.

Departure

Station. Depth in from the average

inches. of twsenty years.

Calgar>', .Mta 0.60 — 1.98

Edmonton, Alta 0.90 — 1.06

Swift Current, Sask 2.40 -I- 0.62

Winnipeg, Man 4.70 -I- 2. 16

Port Stanley. Ont 4.20 + 1.62

Toronto, Ont 1.33 — 1.50

Parry Sound, Ont 1.50 — 1.30

Ottawa, Ont 3.20 + o.ty

Kingston, Ont 3.00 +0.55
Montreal, Que 2.3a — 1.07

Quebec, Que 5.20 + 1.38

Chatham, N.B 4.30 -I- 0.29

Halifax, N.S 3.40 — 0.93

Victoria, B.C 0.50 — o. 11

Kamloops, B.C 0.60 — 0.40

« ^ «

UNION OF NOVA SCOTIA MUNICIPALITIES.

The Union of Nova Scotia Municipalities met at Yar-

mouth, N.S., on Sept. 2nd, the report of the Committee on

Resolutions was the first matter taken up. It made two re-

romm<'ndations, namely that voting by ratepayers in incor-

porated towns on extraordinary expenditures should be bv
ballot, and that the suggestions, as to improvements in the

administration of justice as it affects towns and municipal-

ities should be referred to the incoming executive. Both re-

commendations were adopted without dissent.

On motion of .Arthur Roberts, of Brideewater. and Mayor
Richardson, of Sydney, thr mcetin-r decided that towns and

municipalities should be given full control over the taxation.

and the relicensing of all hawkers and pedlars within their

respective limits, and that there should be no special or ex-

ceptional legislation in their behalf.

Mayor Stewart, of Bridgewatcr, read a highly interest-

ing paper on "Municipal Assessment." He sharply criti-

cised the present methods of assessment, mainly on the

ground of under valuation, Warden Bishop, of Halifax, and

Warden McMahon, of King's spoke upon the subject. On
motion Dr. Stewart was cordially thanked for his paper.

The following officers were elected : President—Warden
A. E. McMahon, Kings County.

Vice-President—Mayor W. A. Richardson, Sydney.

Secretary—A. Roberts, Bridgewater.

Treasurer—F. W. W. Doane, Halifax.

Executive Committee—T. S. Roger;, K. C, Amherst;

.Mayor Kelly, Yarmouth; Mayor Chisholm, Halifax; Mayor
Murray, Truro; City Solicitor Finlay McDonald, Sydney;

County Clerk W. Kerr Dimock, Windsor ; County Stipendiary

/. L. McDougall, Halifax.

Kentville was decided upon as the next place of meeting,

and the convention adjourned.

ONTARIO MUNICIPAL ASSOCIATION.

The Ontario Municipal Association met in Toronto,

Sept. ist and 2nd, 1909. Forty of the townships, town- and

cities of Ontario were represented. In the absence of the

president, Mayor W. Kennedy of Owen Sound, the first vice-

president, George Geddes, Mayor of St. Thomas, occupied

the chair, and made the opening address.

.^fter pointing out that the association is prosperous

financially and is holding its own in the matter of member-

ship, he mentioned some of the matters which are to be dis-

cussed during the session. He said that a strong committee

should be formed to watch, and, if necessary, aid in the

amending of the Ontario Municipal Act. He suggested that

serious consideration be given the question of federating the

various Provincial associations.

Government by Comtnission.

"Then, too," he said," "we want legislation allowing

smaller cities and towns to choose government by a Board

of Control or a commission without having to go through

such elaborate stages as are at present necessary-. What is

just as important, too, is that municipalities should receive

at least a portion of the liquor prosecution fines. We have

all the trouble and expense of the prosecution."

A letter was read from the Council of Fort William, urg-

ing that a law be made preventing corporations from appoint-

ing special constables without notifying the municipal

authorities or the chief of police of district. The matter was

referred to the Committee on Resolutions.

The following resolutions were presented to the meeting

and referred to the Committee on Resolutions.

That the legislature be requested to give municipalities

the power to elect that the affairs of the community be con-

ducted by a commission appointed by the people for three

years and capable as a commission of initiating legislation

for the people. Moved by W. C. Mikel of Belleville, and W.
II. Ross of Dundas.

Assessment Matters.

That this association request the Legislature to amend
the Municipal Act of 1904 by adding a clause declaring that

the courts shall have power to consider the value of property

for county purposes, which the assessors of individual muni-

cipalities cannot consider. Moved by A. J. Johnston and

R. Bailey.

That the Registry .Act be amended to provide that plans

of sub-di%'isions of land within three miles of a city of over

25,000 population must be submitted for the approval of the

Ontario Railway and Municipal Board before being regist-

ered. Moved by Mayor Hopewell of Ottawa, and seconded

bv Mavor Kyle of Brockville.

W. C. Mikel, K.C., of Belleville, wanted the association

to back Winnipeg in asking the Ottawa C.ovemment for a

grant towards the proposed Winnipeg Fair in 191 2.
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"You see," said Mr. Mikel, "while one or two million

dollars seems a great deal to a young country like ours, still

I think a groat deal depends on the success of the Fair. It

will be probably the greatest exposition Canada has ever

had. I don't think anything could be of more benefit to the

country."

The association passed the resolution suppoiting a "lib-

eral" grant to Winnipeg.

"The lawyers in the House arc our enemies," said City

Solicitor W. B. Doherty of St. Thomas. "They oppose pretty

nearly everything we want."

This came as the result of a discussion of the various

failures that the association had been forced to record against

itself at the hands of the Legislature. It was decided that

anothef effort will be made to have the Municipal Act amend-

ed to limit the liability of municipalities for damages for

accidents occurring on the highway.

The following- officers were elected for igog-io: Presi-

dent, Mayor Geor.o^e Geddes, St. Thomas ; Vice-Presidents,

Controller C. A. Hopewell, Ottawa; Controller W. S. Harri-

son, Toronto; Mayor Kyle, Brockvillc ; County Clerk W.

Lane, Huron ; Mayor C. C. Hahn, Berlin ; Secretary-Treas-

urer, County Clerk K. W. McKay, St. Thomas ; Executive

Committee, City Solicitor W. B. Doherty, St. Thomas; City

Solicitor \V. C. Chisholm, Toronto; City Clerk S. R. Arm-

strong. Petcrboro ; City Clerk S. H. Kent, Hamilton ; Town-

ship Clerk. York; .-Mdcrman Jaffray, Gait, and City Solicitor

F. R. Waddell, Hamilton.

now, to be acted upon <it the next annual meeting-. If some
dehnite arrangements were concurred in by the majority of

the members at this meeting, the incommg Council would

be in a position to make their plans lor the coming year."

NOVA SCOTIA SOCIETY OF ENGINEERS.

The third annual meeting of the Nova Scotia Society of

engineers was held in New Glasgow on the gth and loth of

September, loog. The following papers w-ere presented.

Some Memoranda on Land Surveying in Nova Scotia

—

R. R. McKenzie.

Forest Conservation—Prof. Sexton.

Forest Preserv'ation—C. M. Odell.

Relation of Forests to Stream Flow—D. McD. Campbell.

The Timber .\sset of Nova Scotia

—

A. R. McLeave.

On the second day of the Convention visits were made to

the McNeil's bridge works and the Nova Scotia Steel Co.'s

works. .\ trip was made down the river to inspect the dredge

Northumberland.

President J. H. Winfield in presenting the report of the

executive committee, makes the following- suggestions

:

"If the Society is to continue its existence, and to carry

out its aims and objects as laid down in the Constitution,

some definite work should be undertaken, and we would sug-

gest the following :

—

a. That a systematic effort be made to get together

costs and data, and that they be printed and circulated

among the members

;

b. That if possible, one or two meetings each year

should be held at other points outside of Halifax

:

c. That the discussions and papers read at meetings

should be reported, edited and printed

;

d. That at the end of the year all the transactions of

this Society be published in book form and delivered to the

members.

This together with a small remuneration for the Sec-

retary, would of course, necessitate considerable additional

expense, certainly not less than $500.00. With a prospective

revenue this year, of say $250.00, it is absolutely out of the

question for the Society to undertake this work, and it would

appear that something- should be done towards obtaining an

increased revenue. It has been suggested that the annual

dues be increased. This, however, is a matter for the mem-
bers to decide, and as according to the Constitution, no al-

teration can be made without at least one month's notice.

and no such change can be made at this meeting. Your
Council would suggest that this matter be given a ven' full

and free discussion, so that some plan can be formulated

THE CANADIAN INDEPENDENT TELEPHONE
ASSOCIATION.

The LaiKKiian Independent Telephone A^suci.iiiun,

which held its annual convention in Toronto, September ;th,

1909, decided that the growth of the independent telephone

movement had reached a stage where the association should

employ a paid Secretary. The time which the permanent
Secretary should devote lo the association's interests and his

remuneration therefore were matters lefi to the Executive

Committee to arrange. The convention chose Mr. F. Dag-
ger, Toronto, formerly of Regina, for the Secretaryship, but

it was understood that, pending a definite arrangement with

Mr. Dagger, Mr. F. Page Wilson, Toronto, should continue

to act as Secretarj'-Treasurer of the association.

The President, Dr. J. F. Demers, Levis, Quebec, was

unable to attend the convention owing to illness. Dr. W.
Doan, Harrictsvillc, Vice-President, presided. The delegates

were welcomed to the city by Controller Hocken, in the ab-

sence of Mayor Oliver, and Mr. J. B. Ware, Chicago, General

Secretary of the International Independent Telephone Asso-

ciation responded. The report of the Secretary-Treasurer,

Mr. F. Page Wilson, stated that the number of rural com-
panies had rapidly increased throughout Ontario. The num-
ber of independent telephones in use in Canada was placed

at between 26,000 and 27,000. The formation of district as-

sociations was urged. Gratification was expressed that in

the past year the Board of Railway Commissioners for Can-
ada had decided that independent companies should be allow-

ed to install telephones in railway stations.

The following resolutions were carried : That no mem-
ber of the association should arrange any interchange of ser-

vice over the lines of the Bell Telephone Company ; that a

committee should be appointed to watch legislation, and that

efforts should be made to bring about Provincial Government
ownership of all long-distance telephone lines.

Mr. F. Dagger read a paper, "Is the Telephone a Na-
tural Monopoly?" He claimed that whereas monopoly had
restricted the telephone service to the few, since competition

had come the service had been cheapened and brought with-

in the reach of thousands of people formerly unable to enjoy

the benefits of telephones.

Officers were elected as follows : — President, Dr. W.
Doan. Harrietsville ; Vice-President, Mr. C. Skinner, Sher-

brooke, Que.; Secretary-Treasurer (temporarily), Mr. F.

Page Wilson, Toronto ; Executive Committee, Messrs. F.

Dagger, Toronto ; Dr. Demers, Levis, Que. ; G. W. Jones,

Clark, Ont. ; T. W. Ralph, North .\ugusta ; A. Hoover, Green
River ; S. L. Squires, Waterford ; M. House, Bridgeburg

;

Levi Moyer, Beamsville, and T. R. Mayberry, M.P.P.. In-

gersoll.

It was decided to meet again next year in this city on the

second Wednesdav of the Exhibition.

Below will be found a list of patents recently granted to

Canadian inventors in Canada and United States, which is

furnished by Messrs. Fethcrstonhaugh & Co., Toronto.

Canadian Patents.

E. A. Sullivan, Toronto, Ont., splice or angle bars;

L. A. Batty, Toronto, Ont., hot air registers; A. R. La-

combe, Emard, Que., window construction; H. Carmichael,

Victoria, B. C, means for rendering clay drain pipe water-

proof; J. C. Fountain, Parkhill, Ont., methods and means
for utilizing- water in an artesian well to generate power;

T. Latourelle, Montreal, Que., hot water heaters ; F. H.

Young, London, tanning machines ; O. Baigne, Montreal,

Que., windows; H. E. Pynter, Whitevale, Ont., plating de-

vice; R. J. Robillard, Ottawa, Ont., borner stays for boxes;

J. Ruddick, Montreal, Que., automatic safety control devices

or hvdraulic elevators.
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COMPRESSED AIR ENGINEERING.*

By Frank Richards

The employment of compressed air as the agency of

power transmission on some of the Barge Canal contracts,

suggests inquiry as to the advantages and disadvantages of

such transmission. Of course, in a way, contractors use

their own experience and judgment, and select and deter-

mine their own means and methods, the only ultimate consid-

eration being as to the perfect €.\ecution of the work and

the complete satisfying of the specifications, but, still, if

the means adopted find general approval from the start, the

satisfying progress and the winning finish may be more

confidently predicted.

The great engineering works of the ancients, and even

those of the moderns up to a century ago, were executed, so

far as we know, almost entirely by human hands using the

primitive tools. To-day if the pick, the shovel and the

wheelbarrow, backed by the main strength of the labourer,

are ever permitted upon works of any extent, the fact calls

at once for explanation or apology.

With the advent of machinery as modernly employed,

steam was almost universally adopted as the source of power

and, subject to the limitation of partially developed mechan-

ical practice, it was applied as directly as possible to the ma-

chines to be operated or to the work to be done. For all out-

door engineerig work for the pumps, the hoists, the pile dri-

vers, the excavators, the rock breakers, the means of haulage

and what not, were all directly, and usually individually,

steam driven, and apparently no one asked for, or indeed

thought of, any radical change or improvement in motive

power for such work or in the system of its distribution.

It has always been practically impossible, however, to

use steam in mining, in tunnel driving or in subaqueous

work of any kind, and practice in these lines developed and

improved slowly in consequence. The rock drill it was

which first demanded the air compressor, and the earlier

builders of air compressors in large, commercial units found

all their business provided for them by the rock drills, and

quite naturally to-day the largest builders of air compressors

are also the principal rock drill makers.

This initial and compulsory employment of compressed

air for rock drills in mines and tunnels and similar work

developed rapidly, compressors became numerous, and prac-

tical men began to appreciate the ready applicability of air

to the various uses hitherto monopolized by steam. It hap-

pens that practically all the apparatus which is operated by

air is similar to, if not identical with, that which is steam

driven, and all steam driven machines can be driven, and

generally better driven, by compressed air. Where a supply

of compressed air has necessarily been provided for the

strictly underground machines, and where there have been

outdoor machines as part of the same general plant, it has

often been a simple matter to pipe the air to the latter also,

and thus to have the one power system cover the entire ser-

ies of associated mechanisms. Wherever this has been

done compressed air has shown itself not only permissable

but extremely desirable and profitable, even for the addition-

al items of employment not strictly compulsory.

As to the better drive of air than steam for the same

machinery, that is easily demonstrable. Rock drills, whether

to be operated by air or steam, are practically identical in

design and construction, the only difference being usually in

the style of stuffing box used. All drills are run for a consid-

erable time at the factory, to get them broken in and run-

ning smoothly and satisfactorily before they are sent out.

All the steam drills are first worked with air and after they

work all right with that, then steam is used, and it invari-

ably requires long and tedious coaxing before the drills can

be made to run as freely and as lively with steam as they

did with air. The first admission of the steam causes un-

equal heating and expansion of the closely fitted members.

•From the Barge, Canal Bulletin.

and also the condensed steam chokes the small and tor-

tuous passages about the valves ; also the lubricant which

is used, when once it wets the surfaces of the air operated

tool, remains a long time, while when steam is used in a

drill for only a few minutes, so that it is thoroughly heated

if the drill is taken apart and the surfaces supposed to have

been lubricated examined, no trace of oil will be found in

them, and they will usually be reported "as dry as a bone."

The favorable experience with the rock drill, as to the use of

air in preference to steam as the operating fluid, is repeated

with all other styles of normally driven machines. The air

operated machine is always and instantly ready and only the

throttle requires to be manipulated or thought o'f.

In driving the tunnels of the Pennsylvania Railroad

under the Hudson River at New York, it is not conceivable

how the work could have been done without the constant aid

of compressed air ; but for the enormous excavation required

for the passenger station of the same company, which was
all outdoor work, the use of compressed air was not impera-

tive, but still air was adopted for the work entirely upon its

merits by men who knew, and the results have fully proved

the wisdom of the choice.

The similar and even more extensive work of excavation

for the new station of the New York Central in the heart of

New^ York City, this also entirely outdoor work, is similarly

being done entirely with compressed air as the power trans-

mitter.

For engineering works of large extent and the comple-

tion of w'hich will require months or years, so as to make
the installation of a suitable plant worth while, compressed

air is becoming more and more the favorite, where formerly

only steam would have been thought of. Some of the

largest stone quarries which have promise of permanence

of output are now operated entirely from central air com-

pressing plants. The compressed air installations on the

Barge Canal at Crescent, at Mscher's Ferry and on the

contracts in the western sections are fully warranted by suc-

successful engineering experience.

.A.s has happened before in engineering matters and

other things having to do with the world's progress, it has

not been the scientific investigators, the official testers of

efficiencies, those w-hose function it is to explain the why of

things, who have been the leaders and promoters in thi,s

extension of general outdoor compressed air practice. For

appreciation and opportunity compressed air is indebted

almost entirely to the practical men who have been most

closely in touch with it, and now the theorists can pat them

on the back and patronizingly assure them that " they

builded better than they knew." Perhaps so.

It is by no means difficult, after the practical man has

established the practice, to find many cogent reasons which

justify the extensive and permanent employment of com-

pressed air. The general impression has been that, while

compressed air has many things to recommend it in practice,

it is still very wasteful of power, or that the amount of

power ultimately realized at the extremities of the piping

systems where the air is used is but a small fraction of that

which is consumed in the initial compression of the air.

The power losses in the use of compressed air have been

harped upon until some persons have been able to think of-

nothing else in connection with it.

The truth is really in the other direction, when the use

of air is compared with that of steam for the lines of work

we are here considering. It is quite possible to show

that the use of air compressed by steam at a central station,

instead of using steam direct in the individual, widely dis-

tributed machines, effects a dis'inct saving at the coal pile

and an enormous saving of operative labor in addition, be-

sides securing the many accompanying minor advantages

not generally enumerated and often not even thought ..f.

Of course it as an easy thing to cite cases showing how

power is wasted by the employment of compressed air for

power transmission. Some such occurred early in the com-

pressed air experience of the writer himself. For nearly

my first lesson, there was a straight-line, single-stage air
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compressor running: at normal speed and the eintire air out-

put of it was used to drive a steam pump down in a coal

mine, the length of piping- being not more than 1,000 feet,

and the greatest efficiency I was able to figure out in tin

case, starting with the indicator card of the steam cylinder

of the compressor, was 19 per cent. Of course, some of the

loss here shown was chargeable to the pump itself, with

its large clearance spaces to fill, and the use of the air

entirely without expansion. Many cases where the too

familiar steam pump is driven by compressed air would show

results worse than this, while other types of apparatus so

operated might show up somewhat better.

In another case I had a straight-'ine, single-stage com-

pressor, with piping not exceeding 300 feet, to a small fly-

wheel governor, slide-valve steam engine of suitable size.

It was possible to adjust the work of the engine—the work

was the driving of a fan—and the speed of the compressor

so that the one would just supply the other, and each could

be brought to a constant running speed. In this case the air

passed through a heater by which its temperature was

raised 150 degrees Fahr., and its volume correspondingly in-

creased before it entered the engine. The best efficiency

I could figure out in this case was 37 per cent.

.^11 who have to do with compressed air can cite in-

stances of power losses such as this, and they would seem to

be conclusive against the use of the air, so far as power

economy is concerned, were it not for the fact that a de-

cidedly worse case can be made out against the use of

steam. In the case where numerous machines are distri-

buted over considerable areas, where the machines are all

of them operated intermittently and with constantly varying

loads, it is obviously impossible to make tests of power

consumption for record or comparison. It 's possible, how-

ever, to come to some agreement as to probable performance.

.\ hoisting engine may be assumed to be as good an example

as any of the machines to be driven. It will probably be fair

to assume that the hoisting engine driven by air and work-

ing under fair ordinary condit-ons will, when actually work-

ing, realize 25 per cent, of the power consumed in compress-

ing the air. That is, if a horse power at the compressor

costs 4 pounds of coal per horse-power hour, the coal cost

at the hoisting engine will be 16 pounds per horse-power

hour. One important thing in connection with each employ-

ment of compressed air is that it costs practically nothing

except for the work actually done by it, and only while the

work is being done. There are no heat losses and the

losses by leakage, which we speak of later, are practically

negligible. To cover all imaginable losses, however, we
may concede an additional 5 per cent, thus allowing the net

horse-power realized in work actually done by the com-

pressed air machine to be only 20 per cent, of the initial

horse-power at the steam driven compressor, and making
the coal cost per horse-power hour, therefore, five times as

great as at the compressor, or 20 pounds per horse-power

hour.

As a matter of record it is quite possible to operate

central compressor plants, with compound steam cylinders

and condensers, and with boilers and boiler accessories

designed and operated for economy, with less than three

pounds of coal per horse-power hour. Then five times this,

as above, would be only 15 pounds as the coal cost at the air

driven machine.

When water can be utilized as the source of power, with

or without the employment of electricity for transmission,

the cost which then takes the place of the coal cost must be

usually much less, or the water-power would not be em-

ployed, and this means that the cost which takes the place

of the coal cost at the air driven mach-ne is also less than

it would be if steam was employed to drive the compressor,

or it w'ould be less than the equivalent of 15 pounds of coal

per horse-power hour.

It is concededly impossible to generate steam at a cen-

tral station and to transmit it by piping to the several ma-
chines to be operated, as we do transmit the air, on account

of the constant heat radiation of the line and the consequent

losses of condensation, besides the trouble caused by ex-

pansion and contraction of piping, water hammer, etc., the

necessity of providing arrangements for trapping or dis-

posing of the water of condensation, and, in spite of all pre-

cautions, the frequent stoppage for repairs entailed. Each
steam operated machine, therefore, must have its own boiler

and all appurtenances, its own supply of fuel and water.

Such isolated and intermittently operated machines, taking

the day through, cost in coal actually consumed at least 30

pounds, and often much more, per horse-power hour of

work actually dene, t about twice as much as the coal cost

I of the air operated mach'ne.

With the air driven machine, when the air is piped to it,

that end sit, and the operator has only to manipulate the

throttle and attend to the lubrication. With the steam driven

machine there 's not only the cost of the coal actually con-

sumed, but there is also the bringing of the coal to the

machine, the supplying of the water, the firing and caring

for the boiler, with all which that implies, so that there is

for each machine the labor of a man, or at least the equiva-

lent of one man's labor, to be added to the cost of operating.

The equivalent in coal cost of a man's labor is worth

considerable. Say that coal costs at the machine $4 per

short ton. Then if the man's wages is S2 per day, that will

be 1,000 pounds of coal, or 100 pounds per hour, and for 10

horse-power, which is a big allowance for a hoisting engine,

this would be 10 additional pounds of coal cost per horse-

power hour.

So far, (hen, as the actual cost of the power used is con-

cerned there is evidently a great sav-ng in the employment

of air instead of steam, and on this account alone it is no

wonder that the knowing ones choose the air transmission,

even that there are no special conditions, as in mining,

tunnelling, subaqueous work, etc., compelling them to do so.

In addition to the saving in coal cost there are other

advantages which air carries with it. In the use of steam

there is the lime taken to fire up and get the pressures before

work commences, there is the warming up process and the

working of the water out of the i>ipes and cylinders every

time the mach'ne is started up after standing, none of which

delays occur with the air, so that in constant readiness and

instant realization of power to the utmost limit required,

the air will every day put in from 10 to 25 per cent, more

actual work per day. Stuffing boxes will give no trouble;

water will not knock out cyl'nder heads ; pipe joints will not

be giving out, there will be no chance of low water in the

boiler, no burning of flues or crown sheet, no possible blow

up. The cost and repairs of maintenance will be much less

and the certainty of continuous readiness for work will be

much greater. While, as was said, the air-driven machines

are identical with the steam-driven type, the individual

boilers and their appurtenances are dispensed with, the

cost of them, as far as it goes, helping to offset the larger

cost of the compressed air installation as a whole. The
saving in repairs and maintenance, with the reduction in

the cost of the air operated machines by dispensing with

their boilers, may go to offset the fixed charges entailed in

the larger cost of the compressors and piping.

The installation and operation of a complete, economical

and reliable compressed air plant calls for no extraordinary

reach of knowledge or skill, but it does demand thorough

and conscientious engineering. The things which are worth

while and which will guarantee satisfactory results arc to be

insisted upon. Excellent apparatus is provided by the

makers of that class of machinery, if deman'led. In me-

chanical lines there are no more creditable records than

those of modern air compressors employed in the larger and

more responsible engineering works.

In driving the tunnels under the North and East Rivers,

at New York, the compressors ran without interruption,

maintaining constant air volume and pressure for months,

the lives of men dependent upon their continuance, and they

never failed. If good machines are selected, and they are

properly installed and connected, there will be no cause for

complaint or disappointment. The earlier employments of
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compressed air were more or less of a temporary or experi-

mental character and many things were permitted which
long- discredited compressed air practice. There is no ex-

cause for this to-day.

The steam engine clement of the steam driven com-
pressor is in no essential different from the stationary steam
engine, and it has the advantage of a practically constant

load per stroke, so that the relative and actual sizes and
capacities of cylinders may be selected with close adaptation

to the work to be done. The details which secure accuracy

of working are sufficiently familiar.

High pressure steam, with or without the refinement of

super-heating, compound cylinders and condenser, are the

essentials, not all of which can be always insisted on; then

the compression of the air should be two-stage with efficient

irtercooling and aftercooling.

With respectable compressors secured and installed, the

valves and connections and piping should correspond.

There is no excuse for leakage and there should be no
opportunity to talk about it. Steam has the advantage that

it can tell of its leaks and insist upon their avoidance, so

when first-class steam piping is required it can be laid

and connected so that there can be given an almost positive

guarantee that there shall be no leak when the steam is

turned on, and if a 'eak is revealed it is more or less a re-

proach to the workman or the supervising engineer.

If piping can be laid perfectly tight for steam, it can be
laid as tight and reliable for air, for what will suffice for the

one will be quite as satisfactory for the other. In fact, as the

air pipes are not heated and cooled and expanded and con-

tracted as steam pipes are, it is easier to make them tight

and to keep them so, and this is practically demonstrated
and enforced by the excellent piping throughout the instal-

lations at Crescent and at Vischer's Ferry, where those in

charge assured the writer that the leakage losses were in-

appreciable. Where rock drills are driven by air with hose

connections, some leakage may occur, but even, here it is

almost entirely preventable. There is a certain quarry of

large extent in Ohio which is operated entirely by compress-

ed air from a central plant and which is so perfectly piped

and so carefully looked after, that when the compressors are

stopped, the pressure is maintained in the pipes all night
To an engineer familiar with the running of hoisting en-

gines and the usual types of machines employed for outdoor
service and driven by steam from the boiler to which it is

tied, the use of air for the same purpose comes as a plea-

sant experience. The instant readiness of the air and the

lively movement of the machine at once is so different and
such a relief from the sluggish action of the steam. There
is no waiting for the cylinders to heat up and no watching of

pet-cocks to save the cylinders. The hand or the bare arm
can come in contact with any part without fear of burning.

This is the universal experience in the use of compressed
air for power. There is, however, one familiar accompani-
ment of inconvenience—the accumulation of moisture in the

air pipes and the choking and freezing up of the exhaust
pipes in consequence. This is, of course, an objectionable

feature and at first it might be urged as even without remedy
but later practice has minimized, if not abolished, this

troubl.e.

There is no way of securing dry, free air to begin with.

.Ml air contains a considerable percentage of moisture, so that

after the air is compressed into much smaller volume it is

then saturated, and more than saturated, with moisture, so

that water begins to be dropped in the pipes as it flows along
and ultimately may make trouble in the drill or eng-ne
where the air is used. The simple remedy is to allow the
air 'o deposit its moisture and then draw the water off, be-

fore it comes to the machine.
When the air is at its highest pressure and its lowest

temperature, its saturation point, or its capacity for carrying
moisture, we might say, as a part of itself, is at the lowest,

and then, if it has the opportunity, it will give up so much
of the moisture that what remains will not be heard of. It

IS almost the universal custom, when a compressor is in-

stalled, to place an air receiver close to it, and all the air

compressed first passes through this receiver. The receiver

is provided with a drain cock and the engineer is instructed

to occasionally open this and draw off the water. But really

very little water is ever found here. Some oil and dirt,

originally inpalpable dust in the air, will accumulate, and
this it is proper to get rid of, but the air has not got ready
to release and deposit the moisture, because as it passes

through this receiver, it is still hot with the heat of com-
pression. When the air passes through pipes of sufficient

length to thoroughly cool it, if there is then provided an-

other receiver or other opportunity for depositing the mois-
ture, with means for drawing it off, always remembering
that water runs down hill, then the air will be sufficiently

dried for use without annoyance.

Outside the compressor house at Crescent there is a

large horizontal receiver with valves and piping for distribut-

ing the air in the different directions required. Here, as

usual, there is a drain cock, but little or no water can be
drawn from it. One air line from this compressor runs

more than a quarter of a mile to two three-drum hoisting

engines used for loading crushed stone upon boats in the

Erie Canal. It happens that it is sometimes desired to run

these hoists when the compressor is not in operation, and so

a steam boiler has been placed in position with all the neces-

sary connections. When the air is in use this boiler be-

comes an air receiver, the air passing into it and then

through the connecting pipes to the hoists, the same pipes

and valves being used for either the air or the steam. As
the air comes to this boiler, or receiver, cooled by its journey

through the pipes, it is here in position to deposit its mois-

ture, and here the water is found, and the hoisting engines

are then run without trouble.

The better way, after all, is to drain the air as com-

pletely as possible immediately after the compression. A
fine example of advanced modern practice is offered in the

compressed air plants for the Rondout siphon of the Catskill

water-supply for New York city. Here there is an immense
job of shaft-sinking and tunneling, the compressors to be

used being 10 Ingersoll-Rand Imperial Type X Corliss, com-

pound condensing steam, and two-stage air, the air pressure

being maintained at no pounds. There are here, as usual,

air receivers near the compressors, one large receiver for

each pair of compressors, but directly connecting with each

receiver is a large intercooler, through which the air must

pass and be cooled to normal temperature before entering

the receiver. This provides the conditions of highest pres-

sure and lowest temperature for the air, so that it cannot

fail here to drop superfluous water, which, therefore, can

cause no further trouble when the air is finally used.

TOLL OF THE RAILWAYS.

Accidents in August.

Thirty-two persons were killed and fiftcon were injured

by the steam railways of Canada durinic .August. On the

electric roads 27 were injured and three killed. Many of the

accidents, due to trespassing, are avoidable. Most of the

fatalities were due to carelessness and neglect. It is an

unenviable record. But, when compared with July, the

figures for August are more desirable, and it is obvious that

more care is being exercised by those connected with the

operation of trains. Exclusive of trespassers and persons

crossing the tracks at grade, only ten people were killed

during the month. Which proves conclusively that the ma-

jority of the accidents are preventable.

Statistics issued by the Board of Trade show that not a

single passenger in the I'nitod Kingdom lost his life in a

train wreck during the year looS, though many persons were

killed by railway trains in various other ways, such as cross-

ing the tracks, trespassing. This is a notable record. It

has been made possible by the fact that the roadbeds are

maintained in the highest condition of excellence, that all
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Employees.

K. 1.
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

wati:h supply and purification.*

By T. Aird Murray, C.E., of Toronto.**

The general question of water supply is an extremely

wide one. The question of purification is no less wide. It

w'ould be impossible for me to do justice to the subject

within the limits of a single paper. If I attempted to deal

with the various headings into which the subject may be

divided, such as .Available Rainfall and other sources of sup-

ply, (such as direct collection of rainfall, springs, wells,

streams, rivers, lakes, and storage reservoirs, and the differ-

ent values to be attached to shallow wells as against deep

wells, the various metho<ls of water purification by means

of chemical re-agents, slow or rapid sand filtration, steriliza-

tion, etc.), I feel sure that such a dessertation would only

weary you, and my observations would be so incomplete that

no definite data could be conveyed.

I have, therefore, as it were, mentally reviewed the

whole subject with a view to selecting one or two particular

phases of the problem of water supply which I consider are

more particularly of practical value as effecting general

economy and efficiency. The subjects which I have selected

are :

—"Tuberculation and growths in water mains, their pre-

vention and removal," and '"Purification cf Water by Me-

chanical Filtration." Even to treat these two subjects con-

clusively would present a gigantic task ; no one expects, how-

ever, that more than the salient features can be touched upon

in a short paper.

Tubsrcuiation and Growths.

These may be divided as follows:— (a) Rust, tubercula-

tion, rust nodules. (b) Incrustation due to alkalinity. (c)

Biological formations due to organisms. (d) Sedimentary

deposits. -All of the above either separately cr together

frequently occur in water mains. They are the cause (apart

from extended distribution) of the gradual diminution pres-

sure so common in our water systems. They are the further

cause of the gradual and sometimes enormous increase in

power required to maintain necessary pressures.

Mr. Desmond Fitzg^ralds' (Transactions of the .\.S. C.E.

Vol. 15, p. 337, 1886), states:—"Great attention is paid by

hydraulic engineers to the designing of dams, aqueducts,

reservoirs, etc., structures connected with the source of water

supply ; but the question may well be asked :—Is proper at-

tention paid to the pipe or distribution system ? Experi-

ments and formulae we certainly have of the flow of water

through pipes, but the writer is inclined to believe, as the

^
result cf observations, that when the water has once been

turned into a pipe system, little more attention is paid to the

condition of the pipes. Sometimes, it is true, small pipes

fill up entirely, and then specimens are exhibited showing
the growth of tuberculation. .Again the water becomes bad
in one street whilst it is good in the adjoining neighborhood,

and the result is attributed to some mysterious agency. It is

believed by the writer that one of the great steps in advance

that will be made in years to come in the designing of pipe

systems will be the introduction of facilities for cleaning out

the pipes at stated intervals of time. This will be found

*Paper read before the Convention of the Municipalities

of the Province of Saskatchewan at Regina, September.

**Consulting Sanitary Engineer to the Saskatchewan
Government.

necessary, not so much for restoring the normal capacity of

the pipes as for maintaining the purity of the water." The
above statement was true twenty years ago when it was
made, it is equally true to-day. Numbers of water systems

can be pointed to, where the water as delivered at the tap is

more impure than the water at the source, and where it be-

comes year by year more difficult and expensive to maintain

satisfactory pressure owing to the reduction of the diameter

of t' e pipes.

Although much attention has been given to the subject

of growths in water mains and their removal in Great Britain,

comparatively little has been given in this continent. Where
attention has been given, however, the results have pro-

vided the utmost satisfaction, both from an economical and

efficiency point of view. Electric engineers are careful to

IDrovide inspection boxes on their transmission lines, and

even sewers are provided with manholes which allow of in-

spection ; but as a rule no means are provided for the general

inspection of the condition of water mains, or facilities pro-

vide'' for cleaning out even the dirt which will accumulate

apart from the removal of rust and other growths.

Before going into the question of the removal of tuber-

culation and growths it may be well to shortly ri-viow what

knowledge we have of these incrustations.

Tuberculation is the term applied to rust or oxide of

iron which forms on water mains, principally in such mains

where pipes have not been originally properly protected with

some coating mixture. Small pipes may become completely

choked with rust. With large pipes, however, there appears

to be a limit to the thickness of rust, an inch and a half of

incrustation provides a protection to the body of metal form-

ing the pipe. Rust incrustation in pipes, commences as a

rule as small specks, appearing at points where the pro-

tective coating leaves the pipes exposed. The specks grow

rapidly in the form of nodules like limpets, gradually covering

the whole internal surface and eating under the protective

coaling which they scale off and destroy. These limpet-

shaped cones, or rust tubercles, as they are called, are gener-

al'y hard on the surface and soft inside, and are easily re-

moved by scraping. The rust is the result of a combination

of the iron and the air w^hich is always present in water; it

occurs equally with filtered or unfiltered waters, and grows at

greater rapidity with soft waters than with hard. In fact

under certain hard waters rust tuberculation is practically

unknown, even with uncoated pipes. The tendency to rust

growth with soft water is due not to the degree of softness

or hardness, but due to the fact that most soft waters are

of surface origin and contain vegetable acids, such as car-

bonic acid due to organic fermentation. Or/' thing is cer-

tain, and that is that no tuberculation will occur where the

internal lining of the pipes is properly protected. Rust

tuberculation means the gradual diminution of the pipe

thickness, and consequent weakening.

There are, however, other incrustations which are not

dependent upon the amount of protection to the pipe surface,

such may be due to alkalinity. Hard water is caused prin-

cipally by the presence of salts of magnesium and calcium!

The carbonates and bicarbonates of these salts producing

temporary hardness. Permanent hardness on the other hand

is produced by the sulphates, chlorides and nitrites of these

salts. In the case of the salts producing permanent hard-

ness, we have the incrustations found in boilers due to

evaporation of the water leaving the salts behind, these do

not affect the distributing mains. In the case of the salts
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producing temporary hardness, however, \vc find that the

carbonates are soluble in the presence of carbonic acid, and

form incrustations of crystallized scale of calcium carbonate.

This scale is found in large quantities in some places, de-

pending upon the quantity of bicarbcnate of lime and car-

bonic acid in the water. The usual method of removing

temporary hardness is to add milk of lime according to

"Clarke's" process for softening water.

Biological formations due to organisms are frequently

found as growths in water mains and concrete or brick con-

duits, they exist as "Sponge," "Pipe moss," "Ferruginous

slime," etc. These as well as curtailing the diameter of the

pipes and reducing pressure, are the cause of unpalatable

conditions, and even of foul odors from the water. The most

serious of these growths is that known as "ferruginous

slime," which is the product of certain iron organisms

known as the "Grenthrix" group. The deposit is gener-

ally black, or red, or of a dirty yellow, or brown color; and

flocculcnt masses may often be seen floating, which have

become disengaged from the pipes. The writer has seen

this deposit lining a water main to over an inch in thick-

ness. The iron which is contained in the slime is not due

to the pipes, but is entirely due to iron in the water, and has

nothing to do with the question of rust formation ; as it may
form in brick or concrete conduits, as stated above. It just

as readily forms in coated pipes as uncoated, and it is for

this reason that many do not consider it necessary to use

coated pipes, confusing this organic iron growth with rust.

The writer has had occasion to make several observations

and experiments in connection with this particular growth,

and concludes that it is due to a combination of iron in

solution and organic impurities in the water. The growth

is more common in connection with ground waters, and in

his continent has made itself evident at Jamestown, N.Y.,

Brcokl'n, Waltertown, and other places in Massachusetts. It

is also very common in the surface waters of English towns,

especially in the waters from the Penine Range of hills. I

regret that I have not yet had an opportunity of studying the

waters of this province, in order to make a systematic ex-

amination as to their relation to the particular growths with

which I am dealing. This, however, is something for the

future, and I have no doubt, that many of you are practically

acquainted with many of the growths noted.

Sponge or Spongidae is the chief cause of many waters

becoming foul in autumn ti.me. IL dies during the autumn,

and in the process of decay imparts an unpalatable taste and

odor to the water. It is really a fresh water sponge. They

are usually found on the tops and sides of pipes. They only

occur in connection with surface waters, more especially in

the case of lake water.

Pipe moss forms an extremely common growth in water

mains, and may take the form of matting covering large

areas to considerable thickness. It is very permanent and is

not usually found floating, as may be the case with the iron

slime and sponge. It has all the appearance of mess and

may take the form of branching filaments.

Sedimentary deposits are too well known, and require

little explanation. Such are common when the water is ob-

tained from rivers or turbid sources. Mud, sand and clay

are their chief constituents.

The above incrustations may be again summarized along

v/'th remedies required for their prevention or removal.

Rust tubercula-
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A great deal more could be said on this subject from

the economic point of view in connection with pumping and
forcing water through incrusted mains. Atlantic City

suffered for many years as a result of tubercular growths
in the water mains. As a result of cleaning out the mains
the pumping efficiency was increased as follows: Before

cleaning, the 18,000,000 gallon pump, which delivers the

water into the reservoir was put under a pressure of no
pounds, and made 11 revolutions per minute, delivering

11,888,000 gallons. After cleaning under the same pressure

it made 16-J2 revolutions per minute, delivering 17,820,000

gallons, showing an increase in delivering capacity of

5,400,000 gallons in 24 hours, or 45.4 per cent. This enabled

the department to fill the reservoir, and saved a contem-

plated e.xpense of laying an additional main 30 in. (18,000

feet) at that time. Also, the amount saved in fuel required

before and after the pipes were cleaned worked out at about

36 per cent.

Now supposing that a municipality contemplated put-

ting down a water system with ample provision for control

by means of hatch boxes, so that the system might be ex-

amined and scraped at any time without disturbing roads

or cutting into the mains. What would be the cost? It is

estimated for a population of 30,000 with q2 miles of main

I averaging 12 inches in diameter, the cost of distribution

f
system amounting to $1.80 per foot of main, consumption

at 60 gallons per head per day, that the cost for an ample

supply of batch boxes would add 15 cents per foot of main,

or S.3 per cent, increase to distribution system. If the

supply be one of pumping, the increase on the total cost

of plant amounts to about 4.7 per cent.

Experts on this question, and in fact all who have had

experience in this matter, are agreed that the actual cost

incurred by the installation of hatch boxes, intelligently

spaced out, is more than balanced by the benefits obtained.

I have also promised to make a few remarks on the

question of mechanical filtration as applied to water supplies.

There is a rapidly growing opinion that all surface

collected waters, especially those drawn from rivers, should

undergo some purification process before being delivered

for consumption ; apart from the direct discharge of sewage
into water courses there are many other sources of contam-

ination. We have seen that many of the biological growths

occurring in water mains are directly due to organic im-

purities in surface water. The removal, of these impurities

ensures longer life to the mains, more constant pressures,

and a water free from mal-odours, bad tastes, and less con-

tained nutriment on which pathogenic bacteria can be

maintained.

Water purification may be effected by (a) filtration (b)

direct sterilisation.

Filtration may be divided into two processes. 1st,

slow sand filtration, and 2nd, rapid mechanical filtration.

Slow sand filtration necessitates large areas of filter

beds, and very fine grained sand is used. The purifying

powers of these filters is primarily due to the formation of

a sediment blanket on the surface of the filter. At first very

little bacterial purification results, but as the sediment

scum forms, the percentage removal increases up to very

high rate efficiencies, gradually as the scum or blanket

thickens, the rate of filtration is lowered until it is necessary
to remove the scum by scraping, until the scum blanket

forms the water passing through the filter is passed to

waste. The filter beds are naturally about i acre in area,

the rate of filtration being about 2,000,000 gallons per acre

per day. This system has been adopted largely in Europe
in connection with river waters. Its introduction has in-

variably been followed by a marked reduction in the typhoid

fever rate. Several cities in the .American States have also

adopted the system. Toronto in Canada is at present put-

ting down a large plant to treat 30,000,000 gallons per day.

The system as compared with others is very expensive both

in first charges and in maintenance, and it is doubtful

whether it would be possible to work it under the severe

frost conditions of this province.

Mechanical or rapid filtration occupies much smaller
areas. The sand used is coarser than in the case of slow
sand filtration. The rate of filtration is about 120,000,000
gallons per acre per day, or 60 times the rate of slow sand
filtration. With municipal plants, the size of a single filter

is equal to about a hundreth part of an acre. Very high
purification efficiencies are obtained by this method. Effic-

iency depends not so much upon the filter, however, as upon
the use of a coagulant and general attention and care to

proper working. At Harrisburg, Pa., the average bacterial

removal for the year iqoS was 09.62 per cent. Similiar high
efficiencies are obtained elsewhere. The filter is constructed
more with a view to obtaining an efficient sand washing ap-
paratus, while purification is obtained by the proper use
of a coagulant, combined of course with the filter action.

This system is peculiarly adapted for our Province,

as the whole plant can be housed in a small building and
thereby worked independently of severe frost. Its power of

removing turbidity is very great, and we are all well aware
how turbid our rivers are in the early months of the year.

I saw this for myself last July in visiting Saskatoon and
Prince Albert, where although small sedimentation basins
were provided the finer particles of the suspended matter
remained in the water.

With reference to the use of a coagulant, I will quote
from a report of the "Joint Special Committee to examine
and report relative to the pollution of water supply, and the

best method of filtration," City Document Xo. 15 of the City
of Providence, R.I., as follows:—

"If the diameter of matter floating about in water is

much less than that of the interstices between the grains
of sand composing the filter-bed, such matter, except as

much as is caught upon the sharp edges of the quartz, will

go right through the filter with the water.

"Now, if a substance could be introduced, drop by drop,

into the water before it comes to the filter-bed, which would
have the effect of curdling the matter together, so that every

one hundred or so of the smaller particles were made to

join together and become one large particle, much as vapour
or steam is condensed into drops, it would follow that they

would be caught and held from going through the filter.

This is accomplished by adding dissolved sulphate of alum-
ina (.\lum) to the water as it flows to the filter.

"The amount required is from almost none at all to

about three-quarters of a grain, according to the state of

the water, say, an average of from one-quarter to one-half

gain per gallon in the ordinary condition of the Pawtucket
River water.

"The action is the same as when coffee is cleared by

means of the white of egg. No white of the egg goes to

the drinker of the coffee—it is all drained out with the

grounds ; and, as no alum goes to the drinker of the water,

it unites with the impurities in the water an setlcs in feath-

ery flakes of insoluble hydrate on the top of the filter, and

IS washed out with its accumulation of impurities when the

filter is cleaned.

"The analysis of the purified water shows no trace of

the alumina used, while the analysis of the wash water

shows that the alumina is all washed out with other im-

purities. This feathery bed of precipitate flakes produced

by the alum forms a filtering material of insoluble mineral

matter which is well nigh perfect in its character. Bacteria

are like the very fine particles of clay of some water, so

small as to pass the sand or quartz, but they are caugat

by the feathery precipitate of alumina hydrate, much as the

bacteria contained in the air are prevented from entering

a vial closed with sterilized cotton."

The above is an exact description of the use of a coa-

gulant, and its importance in the use of a filter will be at

once appreciated, when it is explained, that, one drop of

alum in solution to one hundred thousand drops of water

(about one-sixteenth of a grain to the gallon) is sufficient

to render an average turbid water bright.

At Harrisburg we have the operating expenses for the

year igoS, which are worth quoting, in view of the fact, that.
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I give the results of the plant as a typical example of effi-

ciency. The water commissioners of Harrisburg treat 3,358,-

029,150 gallons per annum, of which 3,271,732,550 were de-

livered to the pumps, and 86,246,600 gallons, or 2.6 per

cent, of the whole was used in washing.

The annual cost for 1908 was as follows :

Coagulant .$ 5,911). J7

Coal 2,043.92

Oil and waste 297. 31)

Sujiplies 837.1)5

Repairs 639. 89
Laboratory i ,395.76

Labor 8,209.33

$19,343.00

The above amounts to a charge of I5.91 per million

gallons. Coagulant cost per million gallons l$i.8i, coal

62 cents, repairs 20 cents, laboratory, 42 cents, and laljor

$2.51.

This cost per million gallons af Harrisburg of $5.91

is a fair estimate of profitable cost when nothing is ne ;-

lected to obtain efficiency. In certain cases the cost m.iy

be under this amount, in others over.

Now the assertion may be made, "But, this method of

mechanical filtration is not a perfect one." Efficiencies are

given of something over 99 per cent ; but, what about the

remaining bacteria which may be dangerous to health, and
the percentage number of which remaining must depend
upon the original number to start with? To this assertion,

only one answsr cm b2 given. Science has not yet dis-

covered any method which can guarantee absolute perfec-

tion in purification of water methods.

The fact that one hundred per cent, efficiencies have

not yet been obtained in practice by any method of puri-

fication of water by filtration, has led to many experiments

being made in sterilisation. It is admitted that any system

of straining or filtering, even if added by the formation of

a scum blanket, as in slow sand filtration, or by the addition

of a coagulant, as in the case of mechanical filtration, will

still allow some bacteria to pass which may or may not be

injurious to the human system. It is natural, therefore,

that the question has been asked. Is it possible to destroy

all the bacteria in the water, by adding something to the

water which will destroy the bacteria without injuring the

water as far as its drinking properties are concerned? Ex-

periments have been carried out for many years of applying

different chemical forms of chlorine, both electrically and
directly obtained, to water ; as well as attempting to im-

pregnate water by intensified forms of oxy.gen such as cizone,

with the idea of disinfecting the water and rendering inert

all properties of micro-organic character. While laboratory

experiments have shown, that, it is possible to sterilise a

water, absolute sterilisation has never been reached in prac-

tice. In dealing with large quantities of water, the diffi-

culty has never been overcome, of reaching every particle

of the water with the disinfectant. Further, in the case of

water containing matters in suspension, it has been found

impossible, in practice, to penetrate these matters so as to

obtain absolute disinfection.

Disinfection or sterilization may be feasible as an
adjunct or accessory to filtration ; but as a method of puri-

fying water, by itself, it is absolutely useless. For instance,

if we could obtain a water entirely free from all suspended

matter, and containing only organic matter in solution along
with the presence of bacteria, then sterilisation might be
effective. But no such water is ever placed before us to

deal with, unless it has been first treated by efficient filtra-

tion. We, therefore, find that in all cases of so called

sterilisation processes, filtration of the water is insisted

upon as a primary necessity. We have a case illustrative

of this point in Canada at the present time at Lindsay,

Ontario. At Lindsay, there has been recently installed an

ozone sterilising plant. The water is first treated by filtra-

tion, and then charged with the ozone gas. The filtration

is only of a rough and ready character as it is expected that

the ozone will do the real work. According to a recent

analysis of the treated water, however, we find that the

filters remove 67 per cent, of the bacteria, and that the ozone
only removes a further 57 per cent of the bacteria from this

partially clarified water. The total percentage removal of

bacteria from the original water by the combined processes

being only 87 per cent, or 8 per cent, below the standard

required for mechanical filters.

In the above i-. e. f He ; Itr.itit n h:id oc •. of an effic-

ient character to remove the whole of, or practically the

whole of, the suspended matter, the result might have been
satisfactory, too much was asked of ozone, and two little

of filtration.

The fact of the matter is, that up to the present, no

data exist which will allow of a pronouncement in favor of

sterilisation as opposed to filtration. On the other hand,

sterilisation may be a useful and efficient addition to filtra-

tion in certain cases, where the original organic impurities

are so high as to leave an undrinkable water with a bacterial

removal of even over 99 per cent.

It must be remembered, that, one of the chief reasons

for filtering water will always be the removal of sediment

which causes turbidity and choking mains. All the methods
of sterilisation, yet put forth, do not aft'ect turbidity or

matter in suspension, unless, aided by filtration. It must

be filtration first, and the best that can be done by filtra-

tion ; then if necessary, when all is filtered out that it is

possible to filter, sterilisation may follow as a method of

dealing with matter in solution or so minute that any filter

cannot take cognisance of it.

THE FLOW OF WATER IN PIPES, CULVERTS
AND CHANNELS.*

Being a Comparison nf niffe'ent Formulae in Common Use,

and a Record of Some Recent Tests.

By Ernest H. Essex, A.IVI.I.C.E. (Graduate),

Deputy Surveyor, Leyton.

Every municipal engineer is called ui>on more or less

frequently during his professional career to make calcula-

tions for the discharge of sewers or water mains ; the issue

at stake is often of considerable importance, especially when
the question of pumping- arises, and it is, therefore, the

more surprising to find such a difference of opinion existing

as to the best formula to be used in the calculations. Not

a little of this is due to experts and experimentalists en-

deavoring to supply a comprehensive formula which shall

at one and the same time apply to such extreme cases as,

say, a small channel formed with smooth-planed boards on

the one hand, and the River Mississippi on the other;

whereas the municipal engineer's requirements will probably

be well covered by particulars as to pipes and culverts

ranging up to 9 feet diameter. The author will endeavor to

show that old original formula of Chczy* *—i.e., V = C

\/rs is to this day the most practical formula to use. anl

it may not be out of place here to quote the following extrai t

from a recent leader in one of our professional papers

:

"Formula; are never essential, but often convenient. We
would even go further and say that the misuse or abuse of

formulas is responsible more than anything else for unintel-

* Paper read before the Institute of County and Muni-

cipal Engineers, England.

•Throughout these notes all letters will have the follow-

ing meaning :

—

V = velocity in feet per second.

r = hydraulic mean depth in feet.

s = sine of slope.

n = coefficient of friction.

e = coefficient of entrance to pipe.
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lincnt enKiiit'crins niul b.ul toxt-books. The Ijliiul use <if

formulae is to be deprecated ; it is a reliiince upon authority

(often unknown), not on personal knowledge. When we

believe a thing because somebody else has said it, we don't

really know it, we only know that we think he thinks he

knows it ; this is wholly destructive of the scientific habit

of mind, and is a growinsr evil in popular science. We do

not mean that no one should use a formula without vcrifyinK

it, but he ought to know whether it is absolute or empirical,

and, if the latter, within what limits it is trustworthy, and

on what experimental evidence it rests." Some engineers

are quite satisfied to pin their faith to the Chezy formula,

using- Eytlewein's value of 94 for the empirical constant C

or Beardmorc's adaptation of the fornuila, V = 55 \'r x :f,

while others are content to use the tables in Molesworth's

Pocket-book based on Neville's formula, V = 140 \ rs —
11' \'rs. Sninc arc still in love with Wcisbach's formula:—

n = 001430 ^
"i^ ' "'"' '- lenglli ot pipe in led

probably because it looks somewhat imposing in print ; but

it would puzzle them to find much difTerencc between the

results obtained by this formula and that of Neville. In 1878

DIAMETER OF CIRCULAR PIPES IN INCHES

Values >1HIV1D
Flow of Water in Pipes, Culverts anil Channels.

(Plate I.)
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this formula appealed so strongly to the eminent sanitary

ensincer, Mr. Baldwin Latham, that he was persuaded to

publish in the second edition of his book "Sanitary En-

gineering" a revised set of tables based upon the following-

modification of it :

—

64.4

V =
nV

1.505 + —̂
rs

These tables have been, and the author is afraid still

are, very largely relied upon by municipal engineers ; it is,

therefore, the more surprising to note that the formula

might quite as well have been written V = looj/rs, and

that had it been so written at that time it could never have

appealed to a single engineer as possessing any practical

value. Nevertheless, this knowledge confers distinct prac-

tical value upon these tables, because, the correct value of

C having been determined, the percentage of error is at

once apparent.

What we require to enable us to make accurate use of

Chezy's simple formula is the correct value of the empirical

constant C, which varies with different sizes of channel and

different surfaces. A glance at Diagram I. will show that

one curve line might be drawn applicable to a whole series

of results of experiments in glazed pipes, but quite a dif-

ferent curve line would be needed to coincide with the results

of experiments in brick sewers. The record of each set of

experiments must be kept separate, and a separate curve

line set up for each different class of channel. Now. the

formula of Eytlewein and the modified form of Weisbach

are what we might term one-line formulse, and, therefore,

of little practical use. The formula of Neville and Weisbach

are multi-line formulae, but the different lines do not repre-

sent different classes of channels, only different velocities in

the same channel; they are, therefore, useless and mis-

leading. The next formula given to us was that based upon

D'Arcy's valuable experiments ; this may be called a three-

line formula, representing three different classes of channel,

and it is of considerable merit. Its worst feature is its

mathematical representation, which is

—

^=v/a(:+^) ^^'

A and B being variable coefficients for different surfaces.

Professor Unwin's formula is based upon D'Arcy's, being

modified to suit the extensive experiments carried out by

Dr. Riedler on the compressed-air mains of Paris. For

water, steam, and compressed- air mains it is undoubtedly

reliable, but, like D'Arcy's formula, it is something of a

mathematical nuisance. There can be no doubt that the

mathematician considers the municipal engineer fair game

to be shot at, for on the top of all these abominations we

have the following atrocity:

—

G +
0n281

1-(^416 +
U'00281

>7J
^/rs

which is supposed to represent the experiments carried out

by Kutter. This is, indeed, a multi-line formula, for by

adopting different values of n it can be made to cover the

whole diagram. It must be called an active formula, b\it

who can call it a practical one, unless it be used to express

the results of our experiments in terms of Kutter ? This was

done by Mr. Santo Crimp in his paper to the Institution of

Civil Engineers in 1805, where he stated that his experi-

ments on the Nrirth London outfall culverts corresponded

to a value of n in Kutter's formula equal to 0.0122, and that

his experiments in a new brick semicircular channel corre-

sponded to a value of n = 0.095. In these statements, how-

ever, Mr. Santo Crimp was not quite correct, for a glance

at the diagram will show that the first case, point H, corre-

siKinds to n = 0.014, while the latter, point I, corresponds

to n = 0.01 oQ. The fact that so eminent an engineer could

make an error of 15 to 20 per cent, in his estimation of the

value of n in connection with his own experiments seems to

point to the formula being a dangerous one to play with

;

but, being the latest mathematical toy, it is to be presumed

that many engineers will continue to use it, and the most

to be hoped for is that an occasional reference to the dia-

gram will enable them to keep somewhere within the

bounds of probability in making choice of the value of n to

adopt, and the following table may, perhaps, prove useful

also :
—

Table No. 1 Average Values of n (Kutter).

Condition of Surface.

Material. Perfect. Good. Fair. Bad.

Glazed stoneware pipe o.oio o.oii 0.013 0.015

Brickwork, ordinary o.oii 0.013 0.015 0.017

Brickwork, glazed o.oio 0.012 0.013 0.015

Rendering, cement mortar o.oio o.oii 0.012 0.014

Rendering, neat cement 0.000 o.oio o.oii 0.014

Ashlar, dressed 0.013 0.014 0.015 0.017

Cast-iron, coated 0.009 o.oio o.oi i 0.0x4

Cast-iron, uncoated o.oio o.oii 0.012 0.014

RpWJ)J_WATER.iN_P!fES_ELC.
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Flow of Water In Pipes, Culverts and Channels.

d'l.ltr 2.)

It is wise to pause here and reflect upcm the many mis-

leading statements that have been presented to the muni-

cipal engineer on this subject in the past under the cloak of

mathematical formula:, and consider how unconvincing much

of it would have looked if put into diagram form at that

time. We must not, however, be too ready to imagine that

the increased use of diagrams can insure against the pro-
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duction of further misUMtliiiK inathcniatual fi)rinul.'c of an

empirical nature.

In 1805 Mr. Santo Crimp published another new formula,

namely :

—

V = 124' v/^x ^/sT

and later still, Messrs. Saph and Schodcr presented us with

V = 174 r." s." as the one infallible formula for water mains.

It is a source of wonder and great surprise that engineers

can be found willing to countenance or adopt such proposals

as these. What can a formula like Mr. Santo Crimp's pos-

sibly have to recommend it .' A glance at the diagram

shows it to be one of those practically worthless formula:

we have just now designated one-line formulse ; hence it is

not surprising to find that it does not in any way coincide

with his own experiments as indicated at points H and I.

Mr. Lloyd-Davies, in an article to the Institution of Civil

Engineers, in 1906, states that "Mr. Santo Crimp's formula

has been demonstrated by experiments in Birmingham to

be very accurate for sewers that have been in use for some
time," and so spreads abroad a certain amount of credit for

this impossible formula. The only experiment he quotes is

teen years, when the pipes were badly tubercled, and B the

improved result after the pipes had been scraped and

cleaned, very closely approximating to the value found for

the same pipes when new. Point D represents the value of

C found by Mr. C. A. Friend for the discharge from five

miles of 21-in. cast-iron water main after ten years' use.

Points E, F, and G are the average of a number of tests

carried out by Mr. A. W. Brighlmore at the Royal Indian

Engineering College on 3-in., 4-in., and 6-in. cast-iron

pipes, clean but uncoated. Point H shows the value of C
found by Mr. Santo Crimp from the discharge of the three

(j-ft. brick culverts of the North London outfall after twenty-

eight years' service, and point I the value found by him for

the discharge in a 300-ft. length of new 3-ft. semi-circular

channel constructed with hard bricks in cement finished to

a perfectly smoth surface, with an inclination of 1 in 1,200,

and flowing at a depth of about one foot.

The points indicated by the double circles represent the

extreme values of the coefficient found by the author from a

series of experiments carried out in a 250-ft. length

of effluent channel at the Leyton sewage disposal works

Table No. 2.

Observed. Calculated.

Measured
Channel 6 fl. wide. rale of „ , ,, , . , . , n .u

Fall 1 in i,77S. discharge. Depth Velocity of Area of Uepth

Cubic feet ot flow. How. Feet flow of How.

per second. Inches. per second. Feet Inchcs-

November 4th—Eight tests—Highest 0.2123 o.g 0.454 0.4676 0.Q29

Lowest 0.2123 o.QS 0.443 0.4792 0.9521

November 6th—Eight tests—Highest 0.8 i-7 0-^2 0.9756 1.932

Lowest o.S 1-7 0.77 1.04 2.06

November 3rd—Eight tests—Highest 0.783 i-7 0.S63 0.907 1.79

Lowest 0.625 '--IS 0.740 0.8446 1.667

October 31st — Four tests — Highest 3.54 3-8s i-6 2.2125 4.31

Lowest 3.54 3-9 i-5 2.36 4.597

October 31st — Four tests — Highest 6.25 4-7 2.0 3-125 6.048

Lowest 6.25 5-3 i-9 3-289 6.367

November 7th—Seven tests—Highest i5-i2S 9-75 2.777 5-445 10.178

Lowest 15-125 'o-o 2.594 5.831 10.899

0.275

0.2785

0-394

0.407

0.381

0.3676

0.570

0.589

0.673

0.690

0.825

0.8537

Value
o(C.

87

85

108

98

118

107

147

135

155

145

176

158

that of a 4-ft. 6-in. sewer with about i ft. depth of flow,

giving a result of C = 92 for a value of \' r = 0.418, which

is marked on the diagram with a X. Scaling, however, from
the diagram accompanying the paper, we get a result of

C = 87 for a value of %/ r = 0.437, marked on the diagram
with a 0. It is, to say the least, misleading to argue from
this one experiment that Mr. Santo Crimp's formula is cor-

rect ; we might just as well argue that the experiment proves

Eytlew-ein's formula to be correct, which we know to be im-

possible ; or we may argue that it proves D'Arcy's formula

for brick culverts to be correct, which is more than probable.

Again, as recently as 1907, Mr. A. W. Brightmore proposed

yet another new formula for iron pipes, namely :

—

V=
112

1-f
3^

^rs

which he based upon the three experiments shown at points

E, F, and G on the diagram. It is needless to comment upon
the merits of this formula beyond remarking that it illus-

trates the extent to which the profession may suffer, unless

it decidedly refuses to countenance any further matematical

formulae of an empirical nature. What the author does hope
is that every municipal engineer reading this paper will

determine to set up in his office a chart for different sewers,

and mark thereon the value of C in Chezy's formula as found
by him from any experiments he may make from time to

time. Points marked on such a diagram present a number
of distinctly interesting facts in a very concise manner;
thus points A and B represent the value of the coefficient

found by Desmond Fitzgerald in two i,8oo-ft. lengths of

48-in. cast-iron water main, A showing the result after six-

after the channel had been in use for five years. It was laid

to a fall of 1 in 2,775, and constructed with a flat concrete

invert, 6 ft. wide, rendered with cement mortar, and having

red brick in cement side walls built to a batter of i in 2

;

the discharge was by floating arms from precipitation tanks

of about 280,000 gallons capacity each, carefully measured

to obtain the correct rate of flow, and took place through

submerged pipes at right angles to the channel, the length

of channel selected for the experiment being 350 ft. from

the nearest tank outlet in order to modify as far as possible

any effect from the initial velocity of discharge. The value

of the coefficient compared with Kutter's formula will be

seen to lie between n = o.oog and n = 0.010. The mean
velocity was tested with both limewater and permanganate

of potash, and the value 0.83 of the observed central surface

velocity was found to be consistently accurate. A short sum-

mary of the figures obtained is given in the following table.

It may be noted that the observed depths of flow vary some-

what considerably from the calculated depths, and this indi-

cates one of the greatest difficulties in conducting such

experiments, and emphasizes the advantage of being able

to measure the rate of discharge. It is also important to

note that some proportion of the readings indicated a fall

of ^-in. in the water level in the length of channel tested,

which in the case of lihis very flqt channel has the effect of

altering the hydraulic gradient to 1 in 2,000, and would

reduce the value of C to between n = 0.010 and n = o.oii.

The author made himself a slide rule based on Chezy's

formula, with an additional scale for correcting the value of

C, which was found to be most cijnvenient. Having obtained

the value of \/ r for each test, the slide was moved until this

value came opposite the gradient figure 2,775, and the cor-

rect value of C read off on the scale opposite the observed

velocity.
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Just one word for the benefit of the many students con-

nected with the association. Whenever presented with an
intricate mathematical formula try to plot it in a line dia-

gram, and it will be surprising- how familiar the formula
becomes. Consider the case of Kutter's formula. From the

table on page 4 it will be seen that all ordinary cases are

covered by values of n = o.oi i to n = 0.015, and it is not

difficult to remember that in the case of a 4-ft. culvert where

•v/T = I, the value of C in Chezy's formula varies from 100

for n = 0.015 to 141 for n = o.oii. Take a sheet of squared

paper (see Diagram II.), number the vertical lines o — 140,

to represent values of the coefficient C in Chezy's formula,

and the horizontal lines o — i to represent values of \'r.

From centre o, with radius o — 141, describe the arc

141 — X, and from centre 141 with same radius describe the

arc o— Y ; from the point of intersection, still using the

same radius, describe the curve o-—-141, which represents

the values of C for n = o.oii. From point 100, with same
radius, intersect the arc o — x as shown, and from this point

as centre describe the n = 0.015 curve. From the three

points shown on the 100 line (the positions of which once
studied can never be forgotten), intersect the arc o — x as

before, and still with the same radius describe the other

three curves, and the diagram is complete for the five curves.

After constructing such a diagram twice or three times, any
student could set it up in five minutes in the examination-

room. Note also the easy method of finding graphically the

values of >/ r for circular pipes at the top of the diagram.

AB is a line, one unit in length, at right angles to the 140

line, upon which we desire to set out our values of r.

r

CA, therefore, equals 0.5, which is the value of — for a

2

4S-in. pipe ; divide C.A. into forty-eight parts, and it repre-

r

sents the value of — for any other diameter in inches,

measuring from C. With centre at A and radius AB we

obtain the value of >/r for a 48 in. pipe; with centre 24 and

radius 24 — B, we obtain the value of \'r for a 24-in. pipe,

and so for all sizes.

Join diagonals 141 — 50 and 141 — 0.5 as shown, and
from the point of intersection of line 50 with diagonal

141 — 0.5 as centre, and with radius touching diagonal

141— 50, describe the curve shown. Within the limits of line

40 and diagonal 141 — 0.5 this curve will give very accurate

readings of 10 V rs on the horizontal line, for all values

L
of — read on the vertical line; L being the length of sewer

d

required for a fall of i ft., and d the diameter of the pipe

in inches. Thus, in the case of a 12-in. pipe with a fall of

L

I in 300, — = 25; we find from the diagram that ^
'' rs =

d

0.0295, and if the value of n is taken at 0.013, C = 85

;

therefore, V = 85 x 0.0295 = 2.5 ft. per second, which is

certainly preferable to attempting to work the mathematical
formula presented to us.

In conclusion, the author desires to express the hope
that this paper may be found to comprise a fairly complete
and reliable summary of the best available information
hitherto published with reference to the subject under con-

sideration, and enable the busy engineer to readily acquire
a wider grasp and comprehension of the relative value and
importance to be attached to the various arguments upon
the question which may be laid before him. The present
incomplete record of the results of reliable experiments is

a certain guarantee that fresh argument will still be forth-

coming, but if this paper may in any way assist to minimize
the undue importance given to arguments only slightly

affecting the question, the consideration of which but tends
to the confusion of that clear issue which should be the sole 1

desire of everyone, the author will feel amply compensated I

for any trouble he has taken. It is quite certain that the

simplification of the problem rests in the hands of the Asso-
ciation, so many of whose members have charge of sewers
and culverts delivering into or out of storage and disposal

tanks where the rate of discharge can be accurately meas-
ured, and water mains where the hydraulic pressures during
discharge can be readily obtained. Particulars of reliable

tests, if forwarded to the secretary, could be readily ex-

amined and plotted on a chart, which should ultimately

prove of inestimable value.

It has been the author's endeavor throughout to em-
phasize most strongly his view that in all cases of empirical

formulae it is the experiments upon which such formulae are

based which are likely to prove of real value, while the for-

mula itself may eventually prove, owing to its necessary

limitations, to be inaccurate and misleading. In attempting
this he trusts he will have given offence to none, but that

many engineers will be found of the same opinion, and
many others converted to it.

NATIONAL TRANSCONTINENTAL RAILWAY.*

Duncan MaoPherson, M. Inst. C. E.

An act respecting the construction of a National Trans-

Continental Railway was assented to by the Dominion
Parliament on October 24, 1903, which provided for the con-

struction of a line to be operated as a common railway 'high-

way across the Dominion of Canada from ocean to ocean,

and wholly within Canadian territory.

This line was, by the Act, divided into two distinct

parts—the Eastern Division, from Moncton to Winnipeg, to

be constructed under a Government Commission ; and the

Western Division, to be constructed by the Grand Trunk
Pacific Railway Company, extending- from Winnipeg- to the

Pacific Ocean.

The .A.ct provides that the Eastern Division shall be

built from the eastern terminus at Moncton through the

central parts of the Province of New Brunswick a-nd through

the Province of Quebec, by the shortest available line, to the

city of Quebec ; then westerly through the northern part of

the Provinces of Quebec and Ontario, and through the Pro-

vmce of Manitoba to the city of Winnipeg ; according to

such plans and specifications as may be determined, having

due regard to directness, easy gradients, and favorable

curves.

The Commissioners and Chief Engineer were appointed

by Ordcr-in-Council, .A.ugust 20, 1904, and met within a

few days for organization. One of the first questions to

determine was in regard to the survey work to be under-

taken, during the autumn and w-inter, on that portion of

territory not covered by the Grand Trunk Pacific Railway

parties who were out cast of Winnipeg, in the direction of

and nearly up to Lake Abitibi. It was decided to form the

territory between Moncton and near longitude 84 degrees

into four districts—" A," " B," " C," " D "—" A " from

Moncton to the boundary between the Provinces of New
Brunswick and Quebec, supposed to be about 290 miles

;

"B" from the boundary to Clear Lake, about 420 miles;

" C " to the provincial boundary between Quebec and On-

tario, about 300 miles; "D" to near longitude 84 degrees,

about 240 miles.

Soon after these four districts had been formed the

Commissioners arranged to take over from the Grand

Trunk Pacific the survey parties cast of Winnipeg, w-ith

their supplies, plans, profiles, etc., and organized two more

districts " E " and " F," thus covering the whole distance

between Moncton and Winnipeg. District " E " extends

about 265 miles westerly from west boundary of " D " to a

point about 30 miles west of Lake Nepigon'. District " F "

extends from this point to Winnipeg, about 385 miles. Thp

•Read before the British Association for the Advance-

ment of Science, Winnipeg, 1909.
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total distance from Moncton to Winnipeg- was estiniatetl to

be about I,goo miles, on what was assumed to be the most

direct feasible route. The problem to be solved of definitely

locating: this most direct and feasible route was not an easy

one, when it is remembered that for more than half the dis-

tance the line of sencral directness ran through an unsur-

veyed, unsettled, and practically unknown region, cut up in

all directions with a network of lakes and rivers, many of

them not shown on any existing maps, and, when so indi-

cated, often found to be entirely misplaced. Our engineers

had, therefore, in many cases to make their own maps as

the surveys proceeded, and in all cases to correct and com-

plete existing maps.

During the autumn of 1904 and the following spring

some thirty-four survey parties were equipped and sent out,

and before the end of 1905 there were forty-five parties in

the field, consisting of about eighteen men each, not count-

ing a large number of men engaged in transporting supplies

by canoe and packing in summer, and by dog train in winter.

Each survey party had an engineer-in-charge, transitman,

leveller, topographer, draughtsman, rodman, picketman, and

two chainnien, cook and eight or nine axemen and packers.

Each party was given certain governing points to connect,

and instructed to thoroughly exhaust the possibilities for

the most favorable and reasonably direct line between these

points. Barometric exploratio'ns and compass lines were fol-

lowed by preliminary lines run with transit, and plans were

plotted with lo-ft. contours on a scale of 400 ft. per inch.

adverse to the major or cast-bound traffic, and 0.6 per cent.

= 3 1.68 per mile against the comparatively minor west-

bound traflic. These maximum grades are used sparingly,

and only for the purpose of avoiding heavy work. On curves
the grades are reduced 0.04 ft. per degree in the index of

the curve, so that on the maximum curve of 6 deg. the maxi-
mum east-bound grade would be 0.4 minimum 6 x 04 = 0.16

per cent., or 8.44 ft. per mile.

The whole line between Moncton and Winnipeg, with

the slight exception of short approaches to the Quebec Bridge
on I per cent, grades, was definitely located with the above-

mentioned very easy maximum grades ; but at one point in

New Brunswick, at mileage 146 from Moncton, it was found

that, by the insertion of about 12H miles of i.i per cent,

grade adverse to east-bound traffic a saving could be made
of 17.2 miles in distance, nearly $2,000,000 in- construction,

$1,250,000 in capitalised operating value.

At another point in Quebec, near mileage 286 from

Moncton, a similar grade, about 10 miles long, adverse to

west-bound traffic, was found to effect a saving of 18.8

miles in distance, about half a million in construction, and
over three-quarters of a million dollars in capitalised oper-

ating value. These possibly temporary grades were adopted

with the corresponding saving in distance and cost. If the

future traffic of the road justifies the expense, these two

short links of standard grade can be built at any time.

The proviso for directness of alignment proved a verv

wise precaution, as, in the province of New Brunswick es

With these plans and profiles on the same scale, i>rojected

locations were made on the most favorable lines, and after-

wards actually run on the ground, and called a " first loca-

tion." These plans and profiles were plotted in the field,

and tracings, with reports, sent to headquarters monthly.

These reports were carefully gone over by the chief and as-

sistant chief engineer, necessary changes suggested, and

instructions issued accordingly. Whenever the head of a

party completed what he considered the best possible first

location, the engineer-in-charge was changed, and another

man given a chance to improve the line by making his best

attempt at a revised location. The original head of the

party, or a third man, was given a chance to still further

revise for a further location. In this way it was found that

a healthy rivalry was established, and good results obtained.

Revision of location is, however, never considered as finish-

ed until construction work is well under way, as it is often

found, after the line is cleared, that slight changes will

effect a very considerable saving. An equation table giving

definite values for savings in distance, curvature, rise and fall

etc., was furnished all parties in the field, so that, having

the estimated cost of construction of any two or more lines,

the better one to adopt from all points of view could be at

once determined. Copy of equation table annexed.

Maximum Curves.-—The maximum curve used is 6 deg-.

(radius, 055 ft-), and is only used sparingly where the topo-

graphical conditions prohibit an easier radius with reason-

able cost. All curves of i deg. (radius, 5,730 ft.) and
sharper are connected to their tangents with easy spirals.

The maximum grades decided upon are, so far as the

writer is aware, the easiest on any transcontinental line in

America, being on tangents 0.4 per cent. =21.1 ft. per mile

pecially, the people inhabiting the fertile, well-settled, St.

John River Valley, very naturally desired to secure the ad-

vantages which w'ould accrue to their beautiful section of

country by the construction of a trans-continental railway,

the fact that this would unnecessarily lengthen the line by

29 miles—a most important factor on- a through route—did

not appeal to them as strongly as to the inhabitants of the

more western provinces, anxious to secure the best possible

outlet for the rapidly increasing volume of freight from the

greatest potential wheat-fields of the world. Fortunately,

our engineers were able to prove that the direct line would

not only be much shorter, and effect a great saving in opera-

tion, but also that the total cost of construction would be

very considerably less. An additional factor in favor of the

direct line was the openng up new territory not hitherto en-

joying railway facilities, whereas the St. John Valley is al-

ready served by the Canadian Pacific, and, to some extent

by the Intercolonial Railway.

The surveys being well advanced for some distance east

of Winnipeg and west of Quebec, tenders were called for,

closing on March 12, igo6, for 150 miles of line from the

north side of the St. Lawrence, at Cap Rouge westward,

and for a steel viaduct 3,000 ft. long, 150 ft. high, across

the Cap Rouge Valley ; also for 245 miles from near W'nni-

peg to Peninsula Crossing, near the proposed junction with

the Fort William branch of the Grand Trunk Pacific Rail-

way. This branch line had been under construction for

some time, and the intention was that, as soon as 't and

the portion of the main line between the junction and Winni-

peg was completed, to start operating between Fort William,

Winnipeg and west, thus giving another outlet to the Great

Lakes from the western wheat-fields.
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The summer of 1906 was a busy one 'n railroad con-

struction all over the continent of North America, the re-

sult being- that wages rose to the abnormal rate of i$2.5o per

day for unskilled labor, and even then good men were almost

impossible to obtain, so that progress was not as fast as was

anticipated on the first two main contracts let. The finan-

cial depression of 1907 proved, in some ways, a blessing 'n

disguise to railway contractors; as only roads which were

strong financially were able to do any new construction,

men were more plentiful and at reduced wages. From time

to time, as th« final location was completed on different sec-

tions, new contracts were let until, on October 29, 1908 the

last contracts were let on districts " D " and " E "

In the summer of 190S, an army of 21,000 men were working

on the various contracts between Moncton and Winnipeg.

The originally estimated distance of 1,900 miles between

these points had been reduced gradually by repeated re-

visions of location at various points to a d'stance of 1804.8

miles. This distance is 261 miles less than the shortest dis-

tance over any other combined railways between Moncton

and Winnipeg. The distance between Winnipeg and Quebec

City, over the Trans-continental Railway, will be i,35'

miles, which is 223 miles shorter than the Canadian Pacific

Railway, and the grades are so much more favorable that

engines of equal capacity should haul nearly twice the load

on the former line that they could on the latter.

Transportation of grain by water has always been much

cheaper than by rail, but the latter has been slowly and

surely cheapening until the present time, when the easy

gradients and tremendously powerful locomotives of modern

lines will make a combination on land, difficult to excel, or

peradventure to equal, on water.

The distance from Winnipeg to Quebec via Canadian

Pacific Railway to Fort William and Lake Canal and St.

Lawrence River to Quebec is i,77i miles, involving five

trans-shipments of wheat. The distance on the Trans-conti-

nental Railway will be i,35i miles, and, as the maximum

east-bound grade is 21.12 ft. per mile, compensated for

curvature, the heaviest locomotives built to date—a Mallet

articulated compound, fully described in the Railway Age

Gazette of April 30, 1909—'s capable of hauling, on this

grade, a gross load behind the tender of 4,290 tons, As-

suming the tare 33% per cent, of gross load, the net paying

load would be 2,860 tons, equal to 95,333 bushels of wheat,

in one train. If we assume the earnings of such trains to

be $4.40 per train mile, or exactly double the earnings of

the Canadian Pacific Railway freight tra^n-miles for 1908,

we find the cost per bushel over the 1,351 miles between

Winnipeg and Quebec to be 4-25 cents. The lowest rate

that the writer is aware of having been in force from Fori

William to Montreal, via the Lake Canal and St. Lawrence

River, a d'stance of 1,216 miles, was 4 cents per bushel in

1908. This 4 cents per bushel for 1,216 miles would be

equivalent to 4.44 cents for 1,351 miles, so that at

$4.40 per train-mile the engines above referred to could haul

grain on the Trans-continental Railway, east-bound from

Winnipeg to Quebec, for 0.19 cent per bushel cheaper than

the cheapest existing water route could haul it the same dis-

tance, and 10.86 cents per bushel cheaper than the present

combined rail and water rates betwwen the two points in

question. In brief, at about one-quarter the present rail and

water rate.

It would appear that the days of the absolute supre-

macy of water transportation were in danger of at least a

partial eclipse. Owing to the comparative inaccessibility of

parts of the line, about 300 miles of it are yet actively under

co.nstruction, though roads are being made and supplies

put in, so that by the end of the year the whole line, not

alrrady finished, will be covered with workmen, rock-drills,

steam-shovels, and all th(^ necessaries of modern railway

construction. In order to keep check on the rate of progress

of the work the writer introduced on this line percentage

forms of reports, being notifica'ions and extensions of

similar forms in use on the Canadian Pacific Railway. Form

127, sample annexed, is returned to the writer monthly by

the division engineers through the district engineers, and

it is then graphically plotted on the diagram, sample an-

nexed, which shows at a glance not only the percentage

done during the month on grading, ballasting, and all the

other items of construction, but also shows the percentage

done to date under each of these headings, and the percent-

age done of the whole work in each main contract. This

form of report has been found invaluable as an aid in answer-

ing requests for information from the House of Commons

when in session, and for compiling our annual reports.

Our eng-ineering organization consists of, a chief engi-

neer and assistant chief engineer, bridge engineer, district

engineers, each in charge of a district from 250 to 400 miles

long ; division engineers, in charge of from 40 to 50 miles

;

resident engineers, in charge of 10 to 15 miles.

The annexed map, together with the foregoing general

description, will, it is hoped, give a fair idea of the methods

pursued in locating and constructing a great transcontinental

line through a partial wilderness.

ORDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian EoK>Qcel
(or a small fee.

7735—August 6—Recommending to Government-in-Coun-

cil for approving by-law of C.N.R., with respect to spitting

and smoking in railway cars and premises.

7736—August 6^.'\uthorizing the Canadian Northern

Quebec Railway to construct its railway across the public

road between lot 624 and lots 622 and 623 Parish of St.

Timothee, Que.

!
7737—August 6—Authorizing the C.N.Q.R., to construct

its railway across public road between lots 162 and 159.

Parish of St. Timothee, Que., at mileage 76.15 west from

Quebec Bridge.

7738—August 6- -Authorizing the Hazeldean Rural Tele-

phone Company to construct its wires across the tracks of

the C.P.R. at Stittsville Station, Ont.

7739 and 7740—.A.ugust s—.Authorizing the Bell Tele-

phone Company to erect its wires across the tracks of the

G.T.R. at Ouimet Avenue, St. Laurent, Que., and at Daniel

Street, Arnprior, Ont.

774i_August 5—.Authorizing the Moosomin East Rural

Telephone Company to erect its wires across the tracks of

the C.P.R. between Section 27 and 34, Township 13, R- 3i.

W. 2 M., Saskatchewan.

7742_August 5—Authorizing the Leeds and Grenville

Telephone Company, Ltd., to erect its wires across the

tracks of the C.P.R. at Spencerville crossing on the Pres-

cott and Ottawa branch. „, . j

7743 and 7744-August 5-Authorizing E. Blanchard,

MD., of Cannington, Ont., to erect telephone wires across

ihe tracks of the G.T.R. at nth Concession, Township of

Brock, and at the side line south of Laidlaw Street, Canning-

'"7°;5-August 20_Authorizing the C.P.R. to construct

its railway across the road allowance known as the DanfT

Trail near Anthracite, .Mta.
c ,v, r \- R

7746-August 5-Approving of location of the C.N.K.

from^S^Tp' .5, R- -7, W- of ^^^^^\^'' ^^XT^C
Township u. R. .7, VV. of .he 6th M mileage - '<>

5^^^^^^

,,,,_,u,y ^3-Amend.ng order NO. Sf f
cd^M.

.^^

i8th, 1007. with respect to steel rolled tires on

"t.S-Au...,, ,-Au,h«™i.. ,., M. Wcpkone Co..

highway crossing at about 600 teet wc

of Webbwood, Ont.). ,

7740-AuKus, 7-Staying proceedings
""^^^/^J^Jf

,',

dated June 28th, .000, with -7-;,^°;;;,^^^ ^s.leet i^

Guelph, Ont., until question of subway at ^Neev

'''';;t^August ic^Authorizing the Thedford, Arkona and

East LaUton Telephone Company, Ltd., to erect ns w.re=

across the tracks of the G.T.R. at Thedford, Ont.
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7751 to 77S3—August 10—Authorizing the Bell Tele
phone Company to i-reet us wires across the tracks of the

C.P.R. and G.T.R. at three different points.

7754 to 7756—August 10

—

Authorizing the British (

lumbia Telephone Company to erect its wires across the

tracks of the Esquimalt & Nanaimo Railway at 41 mile pos'

near Duncans, B.C. ; at the Quamichum Lumber Compnay's
Saw Mills, near Duncans, B.C. ; and at Evan's private cross-

ing, near Duncans, B.C.

7757 to 7759—.\uKust 6—Autliorizing the Ilazeldean

Rural Telephone Company to erect its wires across the

tracks of the C.P.R. at a point three miles east of Stittsville

Station, main line, at a point six miles east of Stittsville

Station, and at a point five miles east of Stittsville Station,

Ont.

7760—.August 10—.Authorizing the Claremont and Ash-

burn Telephone Company to erect its wires across the tracks

of the G.T.R. at Mill Street, Brooklin, Ont.

7761—.\ugust 10—Authorizing the C.P.R. »o construct a

highway bridge carrying First Street, Brandon, Man., over

Assiniboine River and C.P.R. yard at that point.

7762—.August 10—.Authorizing the Grand Trunk Pacific

to construct its railway across highway between Sections 10

and :i, Tp. 36, R. 15, W. 3rd M., district of West Saskat-

chewan.

7763—August 6—.Authorizing the C.N.Q.R. to construct

its railway across public road between lots 624 and lot 27-12-

Parish St. Timothee, Que., at mileage 77.11, west from

Quebec bridge.

7764—August 10—.Authorizing the Grand Trunk Rail-

way to construct a branch line to the Blaugas Co., of Can-

ada, in Parish of Montreal, lots 3400 and 3410.

7765—.August 10—Granting leave to the Hamilton Cata

ract Power, Light & Traction Company, to erect, place, and

maintain, its electric light wires across the track of the

G.T.R., north of Desjardins Canal, Hamilton, Ont.

7766—-August 10—Granting leave to the Saskatchewan

Government to erect its wires across the track of the C.N.R.

between Sections 24 and 25, Tp. 25, Range 29, West 2nd

Meridian, Sask.

7767—-August 7th—Ordering that the legal switching

rate chargeable upon the cars switched by the M.C.R.R. for

the Canada Iron Corp., Ltd., of St. Thomas, Ont., from the

G.T.R. tracks to their works, between the dates July 19th.

1907, and June 4th, 190S, inclusive, was $3 a car, and the

difference between this rate and $6 per car between the dates

• n question be refunded by the railway company.

7768—.August 7—Dismissing complaint of C. W. Stewart,

of St. John, N.B., complaining that he is unable to market

oornmeal in consequence of an alleged discrimination by th?

C.P.R. in favor of hi? competitors and to his disadvantage.

j.j.(^_August 12—Granting leave to the Government of

the Province of .Alberta to place its wires across the track

of the -Alberta Railway and Irrigation Company at a point

between Sections 6 and 9, Tp. 4, Range 24, West 4th Mer.

7770 to 7775—August 12—Granting leave to the Govern-

ment of the Pro\^nce of Alberta to place its wires across the

track of the Alberta Railway and Irrigation Company at one

point, and across the C.P.R. at five points in the Province

of -Alberta.

7776—August 12—Granting leave to the Bell Telephone

Company to place its wir€s across '-he C.P.R., i^ miles

east of Durham Station, Ont.

7777 ^ 7779—-August 12—Granting leave to the Bei'

Telephone Company to place its wires across the C.P.R. at

two points and the G.T.R. at one point in Ontario and

Quebec.

77.S0 and 77S1—.August 12—Granting leave to the Inger-
|

soil Telephone Company to place its wires across the track

c? the C.P R. on the First Con. read between Lots i and 2,

Tp. of West Zorra, County of Oxford, Ont., and between

3rd and 4th Con. between Lots i and 2, Tp. of West Zorra,

County Oxford, Ont.

7782 and 7783—-August 10—Granting leave to the Gov-

ernment of 'he Province of Saskatchewan to place its wires

across the C.N.R. between Sections -.2 and 27, and 17 and
iS, Tps. 24 and 25, Range 28, West 2nd Mer., Prov. of Sask.

77S4—.August la—.Authorizing the C.P K. to construct,

maintain and operate branch line to and into the prcmis'j''

of J. D. Clark & Comp?ny, Winnipeg, Man.

7785—August 12—Granting leave to the Rural Munici

pality of Pipestone to place its wires across the track of the

C.P.R. at P.C, 3li miles N.W. of Reston, Man.

7786—.August 7—Granting leave to the G.T.R. to appeal

to the Supreme Court of Canada from Order of the Board.

No. 7613, dated 22nd July, 1909, directing that they provide

station accommodation at or near the point where the G.T.R.

Company's lines from the City of Hamilton to Niagara Falls,

cross the town line between the Tps. of Climton and Louth,

County of Lincoln, Ont.

7797—August 7—Directing the Red Mountain Railway

to provide and construct a suitable highway crossing over

its track at a point a little south of Patterson's Station, B.C.

7788—.August 7—Granting leave to the Municipal Corp.

of the village of Glencoe, Ont., to place its electric light

wires across the track of the G.T.R in the said village.

7789—July 26—Authorizing the C.N.Q.R. to construct.

maijTitain and operate spur to and into the premises of War-

den, King & Sons, Ltd., at Maisonneuve, P.Q.

7790^-August 16—Amendin.g Order of the Board, No.

6535. dated March 18th, 1909, by inserting the words " or

steel-rolled " after the words " steel tire," in the fifth line of

the operative part of said Order.

7791—August 10—.Authorizing ihe Corporation of the

City of Vernon, B.C., to lay and thereafter maintain sewer

pipes under the track of the Shuswap & Okanagan branch

of the C.P.R., where the same crosses South \'ernon, Schu-

bert and Seventh Streets, Vernon, B.C.

7792— August 17—-Authorizing the G.T.R. to construct,

maintain and operate branch line to and into the premises of

the Gull Lumber Company on Lot 16, Tp. of Bexley, Ont.

7793— August 17—-Authorizing the C.P.R. to construct,

maintain and operate industrial spur into the warehouse of

the Farmers' Grain & Supply Company at Wauchope, Sask.

7794—.August r6—Authorizing the C.P.R. to construct,

maintain and operate two branch lines of railway in the

Tp. of St. Boniface, Man.

77g5—.August 17—Granting leave 10 the C.P.R. to con-

struct a second line of its railway between Bolton & Bolton

Junction in 'he Tp. of Albion, Ont.

7796—August 17-Authorizing fne C.P.R. to construct,

maintain and operate spur to and into »he premises 01 ...

Eveleigh & Company, Montreal. P.Q.

7797—August 17—-Authorizing the C.P.R. to construct

bridges at mileages 110.3 and 110.6, on the London section

of its line.

77g8—August 12—Granting leave to the Manitoba Crov-

ernment Telephone to maintain its wires across the track of

the C.P.R. at P.C. Vx mile west of Findlay, Man.

7799-August 13-Granting leave to the Thamesvi'le

Telephone Company to erect, place and maintain Us wires

across the track of the C.P.R. .(Ontario & Quebec Railway

Company) at North Thamesville, Ont.

7800 to 7So2-August 13-Granting leave to the Govern-

ment of the Province of Alberta to cross with its wires the

track of the C.P.R. between Sections 2 and 3, Tp. 25, R. '•

West of the 5th Mer., Alberta, and at Section 3, Tp. 7, K. 20-

West of the 4th Mer., Alberta; also at a point ^V-, miles east

of Camrose, .Alberta.

7803 and 7So4-August ,3—.Authorizing the Government

of the Province of Alberta to erect its wires across the tracks

of the C.P.R. at Osier Street, Carstairs, .Alta., and at Hiil-

crest Station, .Alta.

7805—August 13—Authorizing the Government of the

Province of Alberta to erect wires across the tracks of the

C.P.R. at two miles west of McLeod, -Alta.

7806 and 7807—.August 13—Authorizing the Bell Tele-

phone Company to erect its wires across the tracks of the

London & Port Stanley Railway Company at public crossing
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at White Station, Ont., and across the G.T.R. tracks at

public crossing at Preston Street, Ottawa, Ont.

7808—August 13—Authorizing the Golden Flat Rural

Telephone Company, Ltd., to erect its wires across the tracks

of the C.P.R. between Sections 13 and 14, Tp. 15, Range 23.

West of 2nd Mer., Saskatcliewan.

7S09 to 78 1
2—.August 13—.Authorizing the Volcanic Oil

and Gas Company to lay and maintain pipe line to convev

natural gas under the tracks of the Michigan Central and

Pere Marqtjctte at four different points.

7813—.August 13—Authorizing the City of Toronto to con-

struct bridge to carry the highway and tracks of the Toronto

Street Railway Company over the tracks of the C.P.R .

(i T.R. and C.N.O.R., where such tracks cross Queen Streei

East, in the City of Toronto, apportioning the costs main-

tained. Detail plans of bridge and approaches to be sub-

mitted to the Board's engineer by the 15th of September.

1009 •, bridge to be constructed, ready for traffic by July 1st,

1910.

7814—.August i6—Authorizing the G.T.R. to construct

a branch line extending from a point on its line of railway

between Orillia and Midland at or near Tiffin, and running

in a southerly direction through the townships of Tiny and

Tay to the road allowance between Lots Nos. 91 and 92, in

the 2nd Concession of the Township of Tiny, County of

Simcoe, Ont.

-Si 5—.August 16—.^.uthorizing the G.T.R. to construct

branch line e-xtending from a point on its line of railway,

near the corner of Victoria Street and Fourth Street, in the

town of Midland, Ont., and running in a westerly direction

partly through the town of Midland, the townships of Tay

and Tiny, and the town of Penetangu'ishene, to a junction

with the Penetang branch of G.T.R. at or near Queen Street

in the town of Penetanguishene, Ont.

7S16—.August 16—Authorizing the G.T.R. to construct

branch extending from a point on its line of railway between

Colwell and Penetanguishene, near Wyevale, township of

Tiny, and running in a northerly direction to the road allow-

ance between Lots Nos. 91 and 92, 2nd Concession, town-

ship of Tiny, Ont.

7817—.August 20—Extending until the ist day of Novem-

ber, 1909, the time in which the branch line authorized by

Order No. 6363, dated January 27th, 1909, was to be con-

structed by the C.P.R. and C.N.O.R. in the town of Parry

Sound, Ont.

7818—.August 16—Approving Local Standard Passenger

Tariff C.R.C. No. 7, of the Alberta Railway & Irrigation

Company, superseding C.R.C No. 5, providing for a rate of

three cents per mile.

7819—August 18—Approving revised location of the

C.P.R. Crows Nest branch between Pincher and Coleman,

from a point in Section 12, Tp. 7, Rajige i, west of the 5th

Mer., to a point in Section 3, Tp. 8, Range 4, west of ihe

Sth Mer., Alberta, being from mileage 31.60 to mileage

37.56, and from mileage 53.42 to mileage 56.92.

7820—.\ugU5t 17—.Authorizing the Council of the town-

ship of Humberstone, Ont., 10 lay a culvert under the tracks

of the G.T.R. on Lot 25, Concession 3, Tp. of Humberstone,

Ont.

7821—.August 17—Authorizing the Bee Line Rural Tele-

phone Company, Ltd., to erect its wires across the track;

of the C.P.R. between Sections 25 and 26, Tp. 20, Range 11.

West of end Mer., Province of Saskatch^wari-

7822—.August 17—Authorizing the C.P.R. to construct

spur to premises of J. Y. Griffin & Company, Ltd., Winnipeg,

Man.

7823—.August 17—Authorizing the C.P.R. to construe

spur to Tudhope, Anderson & Company, Ltd., Winnipeg,

Man.

7824—.August 17—Authorizing the C.P.R. to construct

spur to the .Mpha Company, Ltd., St. Phillippe Ward, Three

Rivers, Que.

7825—.August 17—Authorizing the C.P.R. to close the

temporary crossing at Third .\venue and that portion of

First .Avenue crossing the right of way of C.P.R., and to re-

arrange its general yard at Moose Jaw, Sask. Also to open
up a temporary crossing at Fourth Avenue.

7826—."Vugust 20—.Authorizing the C.P.R. to construct

spur into the premises of the imperial Oil Company, Ltd., at

Wetaskiwin, Alberta.

7S27—August 20—.Authorizing the C.P.R. to construct

bridge over Dufferin and Lisgar streets, at Chapleau, Ont.

7828—August 16—.Amending order No. 7639, dated July

27th, 1909, by striking out the words " Toronto Section," in

Item 5 of the operative part of the Order, and substituting

therefor the words "St. Maurice Valley Branch."

7829—August 18—Amending Order No. .6084' dated Jan-
uary 14th, igog, by not requiring train No. 68, of the C.P.R.,

to stop at the crossing of the Canadian Northern Quebec
Railway at St. Jerome, on Monday's.

7830—August 20—.Authorizing the town of Listowel,

Ont., to lay and maintain watermain under the tracks of the

G.T.R., on Mill Street.

7831—August 20—.Authorizing the Robitaille-Eureka Dis-

tillery, Ltd., to lay a one-inch water pipe across the tracks

of the Quebec Railway, Light and Power Company, at Beau-
port, near Quebec.

7S32—August 20—.Authorizing the G.T.R. to reconstruct

bridge No. 50, at mileage 136.94, over Holland Avenue, 1.16

miles west of Chaudiere Junction, Ont.

7833—August 19—.Approving location of the Canadian
Northern Railway, Greenway Branch extension, .Adelpha to

Wassena, through Township 2, Ranges 19-21 West Principal

Meredian, mileage 52.11 to 64.77.

7834 and 7835—.August 20—.Authorizing the City of

Revelstoke, B.C., to lay box drain under track of the smelttr

and old wharf siding of C.P.R. on Second Street and
Campbell Aevnue, Revelstoke ; and one on Pearson and

Wynn streets.

7S36—.August 20—.Authorizing the City of Revelstoke.

B.C., to lay trunk sewer pipe across right of way of C.P.R.,

at Revelstoke.

7S37 and 7838—August 20—.Authorizing the City of

Brantford to lay storm sewer under track of G.T.R., r>n

Gray street, on Chatham street.

7839—.August 20—.Apthorizing the City of Brantford to

lay sewer under track of the Toronto, Hamilton and Buffalo

Railway Co., at Oxford street.

7840—August 17—.Authorizing the Woodstock Water and

Light System to erect its light and power wires across the

track of the G.T.R. at Butler street, Woodstock, Ont.

7841—.August 20—.Authorizing the City of Toronto to

construct and maintain steel drain pipe, fifteen inches in

diameter, on the girders of the bridge carrying the rails of

the G.T.R. at Lansdowne Avenue.

7842—.August ig—Directing the C.P.R. to permit the

Municipality of the Township of Laird, District of .Algoma,

tn install a telephone instrument in the station at the Village

of Echo Bay.

7843—August 17—.Authorizing the C.P.R. to construct

its railway across nine highways in the Province of Sas-

katchewan.

7844—.August 1
8—.Authorizing the Canadian Northern

Railway to cross the lines and tracks of the Wolseley-Reston

Branch of the C.P.R., in the northeast quarter or Section 18,

Township 10, Range 13, West Principal Meridian, Sask

7845—.August 19—Authorizing the C.P.R. to construct

branch line or spur to the premises of D. Maxwell & Sons.

St. Mary's, Ont.

7846 and 7S47—.August 19—.Authorizing the Manitoba

Government Telephones to erect wires across tracks of

Canadian Northern Railway, at public crossing three-

quarters of a mile north of Rounthwaite, Man. : and at

public crossing at Elphinstone, Man.

784S—.August 10—.Authorizing the Allan Rural Tele-

phone Company, Ltd., to erect its wires across ths track of

the G.T.R., between sections 2 and 3, in. Township 34,

Range i, West Third Meridian, Province of Saskatchewan.

7840—August 17—.Authorizing the Woodstock Water and

Light System to erect its wires across the tracks of G.T.R..

at Burtch street, Woodstock, Ont.
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An illustrated article by T, Kcnnard Thomson, Consult-

ing Engineer of Xcw York.

A MONTHLY INDEX.

Comnioncinij with this issue we are opening a new
department in this section of our paper— a Monthly
Index.

This month the index is very incomplete—but from

month to month it will grow. We do not purpose in-

dexing articles that appt'ar in our own journal, but

purpose giving a list of the more important articles

appearing in the leading technical publications of

Canada and the United States. This section will be of

interest from month to month, and will be of great value

to those engineers who find it necessary on short notice

to gather literature on particular subjects.

For the present we will confine our list of subjects

to a few of the more important ones, increasing the size I

of the index as the section becomes more popular.

THE CANADIAN ENGINEER'S MONTHLY INDEX OF
CIVIL ENGINEERING LITERATURE.

The purpose of this monthly index is : To inform en-

gineers and contractors of the literature published on those

subjects in which they are especially interested, the charac-

ter of the article and the journal in which it appeared. We
do not index in this section articles tiiat appear in Tlie Can-

adian Engineer.

Periodicals containing articles indexed, should be order-

ed direct from the publishers.

LIST OF PERIODICALS INDEXED.

Canadian Society of Civil Engineers Proceedings.-(Can.

Soc. C. E. Proc.K Montreal, Can., m., 4x7 in., 50 cents.

Canadian Cement and Concrete Review (Can. Cem.
and Con. Rev.), Toronto, Ont., m., x 14, 15 cents.

Cortractor.— (Contr.), Chicago, 111., bi.-w.
; 7 x 10 in.,

20 cents.

Engineering— Contracting— (Eng.-Cont.) Chicago, III.,

w.
; 9 X 12 in., 10 cents.

Engineering News— (Eng. News), New York. X.Y., w.
;

10 X 14 in., 15 cents.

Engineering Magazine— (Eng. Mag.), New York, X.Y..

7 X 10 in., 25 cents.

Machinery— (Mach. ), Xew York. X.Y., m.. 7x11 in.,

20 cents.

Municipal Journal and Engineer lAIun. Jl. and Eng.),
w., Xew York, N.Y., 9 x 12, 10 cents.

Municipal Engineering Magazine (Mun. Eng. Mag.),
Indianapolis, 111., m., 7 x 10 in., 25 cents.

Power and Engineer— (Pow. and Eng.), Xew Y'ork,

X.Y.. w.
; g x 12 in., 5 cents.

Railway Age Gazette— (K. R. Age Gaz.), Xew York,
w. ; S X II in., 15 cents.

Surveyor, The

—

(Sur.). London, Eng., w. ; 6x 11, 10

cents.
» ^ «

BRIDGES, CULVERTS AND FOUNDATIONS.

Cost of Several Culverts in Missouri.—Con. Sept. ist,

U)Ol), pp. I.

This article gives the cost per cubic yard for material,
labor, etc.

Monroe St. Bridge, Spokane—Eng. News. Sept. 2nd,

1009, pp. 2.

Description of a concrete bridge with a 2Si-ft. arch. Di-

mentinn»'d illustrations.

Bridges of New York City—Eng. Mag., Sept., 1909,

pp. if).

MISCELLANEOUS.

Calculation of Pillar Cranes.— M.-ic., Sept., igoij, pp. .v

.An article by Charles A. Schranz, in which he deals with

the stresses in the boom, tie-bars, tic-rods and on the foun-

dation.

Design of Members Subjected to Combined Stresses

Eng. Xews. Sept. 2, njcj, pp. -

Article by E. L. Hancock, Assistant Professor of Applied

Mechanics, Purdue University.
» ^ *

SEWERS, SEWAGE AND WATERWORKS.

Water Purification Plant of Toledo Mun. JI. and Eng.,
Sept. ist, 1909, pp. S.

A description of a filtration method. Sanitary signifi-

cance of bacteria in the air of drains and sewers.—Eng.
News, Sept. 2nd, 1909, pp. 3.

The New Pittsburg Filters.—Mun. Eng. Mag., Sept.,

1909, pp. 6.

A. description of the largest individual sand filtration

plant in the United States.

RAILWAYS.

Train Resistance—R. R. .Age Gaz., Sept. 3, 1909, pp. 2.

The second division of a series by F. J. Cole, Consulting
Engineer for the American Locomotive Works. Illustrated.

Uniform Cassification—R. R. Age Gaz., Sept. 3, 1909,
pp. 2.

The first of a scries by Samuel O. Dunn.
Electric Power or Steam Railways Eng. Mag., Sept.,

1909, pp. 13.

CONCRETE AND REINFORCED CONCRETE.

Placing Concrete on Unusual Bridge Structures.—Con.
Sept. ist, 1909, pp. 2.

Reinforced-Concrete Dome at Los Argeles, Cal.—Eng.
News, Sept. 2, 1909, pp. 2. Illustrated.

Sidewalk and Curb Design and Construction Mun.
Eng. ^rag., Sept., 1900. pp. 8.

Illustrated with dimentioned drawings.^ > —
BOOK REVIEWS.

Books reviewed !n these columns may be secured from the Book Depart-ment, Canadian Engineer. 62 Church Street Tnmn.n

published by JohnAzimuth, by George L. Hosmer;
Wiley & Sons, New York. Size, 4% x 7 ; 73 pages; bound
in pocket-book form. Price, $1.

The author of this little work is George L. Hosmer,
Assistant Professor of Civil Engineering, Massachusetts
Institute of Technology. The object of the work, as stated
in the preface, is to serve as a handbook for practical use in
the field, rather than as a text-book for instruction in theory

;

so that the book contains very little theory and no deriva-
tions of formulae, while explicit directions are given for

taking observations with the engineer's transit, together
with forms of record and illustrative examples.

The methods treated are the following:

By altitudes of the sun.

By observations of Polaris, using altitudes of other cir-

cumpolar stars to determine its hour angle.

By observations of Polaris and other stars on the same
vertical circle.

The more accurate method by observing Polaris at any
hour angle.

By Polaris at elongation.

By equal altitudes of a star or the sun. Some of the

simpler methods of determining latitude and time are also

I introduced incidentally.
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The application of the second method above indicated

is facilitated by the use of extension tables which are ap-

pended ; and in addition to these are given several other

tables required in the reduction of the observations ; such

as tables of refraction ; logarithms of numbers ; logarith-

metic sins and versed sins ; a table giving the value

of the sun's declination from 1900-1912 inclusive, etc.

Tables are also given for reducing stadia measurements.

The problem of determining azimuth is the most im-

portant one in Practical Astronomy from the standpoint of

the engineers, who may be called upon at any time to deter-

mine the direction of the meridian ; and Professor Hosmer's

little book mav be heartily recommended to those who have

not the time to master the theory of the subject as laid down

in our standard text-books, but who wish to have at hand

the practice set forth in a concise form.

L. B. S.

Engineering Wonders of the World, Part 5.—C.P.R.

Xumbcr, edited by Archibald Williams
;
published by Thomas

Xehon & Sons, London, England, and New York, U.S.A.,

with map and twenty-eight illustrations. Price, 15 cents.

Specially written by J. M. Gibbon and Stephen Pardee, of

the Canadian Pacific Railway Company.

Popular in style, but interesting alike, to the engineer

and the general reader, is the story of the Canadian Pacific

Railway—one of the engineering wonders of the world. If

the selling price of the publication were increased four-

fold, it would still merit the same demand. From a cursory

glance at the article, some idea of its scope and value may

be formed. An elaborate specimen of color printing is

offered by the frontispiece which depicts, in vivid tints, a

snow shed typical of those built over the tracks as they wend

their way across the steep slopes of the Rockies, while the

article itself is replete with scenes and views profusely illus-

trating some of the more interesting incidents and land-

marks connected with the history of the road.

At the head of the article, which is cleverly written by

men on the inside—one of them actually helping to lay the

track—appears a drawing of the new viaduct at Lethbridge,

the largest structure of its kind in the world.

In 1 87 1, British Columbia entered the federation of the

provinces of Canada—on conditions, one being that a rail-

way should be built across the continent to give her more

direct access to Eastern Canada and the .Atlantic. It is

largely to this agreement that the Canadian Pacific owes its

origin.

Following the introduction, the authors briefly outline

some of the difficulties, including political differences, which

had to be faced.

Some information is then given regarding the financing

of the project, and the men at the helm. This is immediately

followed by an account of Sir Sanford Fleming's exploratory

expedition across the prairies and the Rockies, from Xepigon

to Victoria, via Fort Garry, (now Winnipeg), Fort Edmon-

ton, the Yellowhead Pass, and the Eraser River, a trip that

now occupies three days taking him and his party as many
months. Interesting reference, in which Sir Sanford Flem-

ing's observations apropos at the opening of the Lake Su-

perior section of the line are quoted at some length, consti-

tutes another portion of the story. This includes notes

worthy of study upon the obstacles that had to be overcome

and the engineering feats which the men in charge of the

construction work accomplished.
j

Figures relative to the time and cost of construction,

paragraphs telling in detail how the prairie section was

built, a page describing camp life, a survey story, some
amusing anecdotes well told, and numerous illustrations

of a high order form what is probably the most attractive
\

part of the volume. And yet, thrilling from start to finish
;

is that portion which is devoted to a description of the line

from the "Great Divide," at the summit of Kicking Horse
j

Pass, to Vancouver, now one of the first five cities on the 1

route by which travels the trade of the world—"the keystone I

of the world's commercial arch."

To read of the mountain section of the road is the next

best thing to seeing it. The stcry recalls fairy tales of

flying trips in a magic carpet and is extremely suggestive

of aerial navigation dreams and travels by the latest mode,
whose joys are fondly anticipated by all. Every incident of

importance, from the location of the line to the driving of

the last spike, at Craigellachie, by Lord Strathcona, is

chronicled in a style which is pleasing. Events of national

importance are referred to.

The C.P.R. has done much for Canada. The C.P.R.

has made the West. It has made a nation. .And thus, as the

authors remind us, it has forged one of the strongest links

in the chain which now binds together a mighty Empire.

Wm. M.

Northland Exploration—There has just been issued

from the Railway Lands Branch of the Department of the

Interior, by order of the Hon. Frank Oliver, Minister, a re-

port on Northland Exploration under his Department during

the season of 1908, covering that portion of Saskatchewan

north of Prince Albert as far as the Churchill River, extend-

ing from Montreal Lake and Lac la Ronge, on the east, to

Green Lake, and connecting waters as far north as Portage

la Loche on the west. The report was prepared by Frank

J. P. Crean, C.E., and copies can be obtained free on appli-

cation to the Superintendent, Railway Lands Branch, De-

partment of the Interior, Ottawa.

Tables of the Properties of Steam, and other vapours

and Temperature-Entropy Tables, by Cecil H. Peabody.

Published by John Wiley & Sons, New York, 133 pages.

Price, $1 net.

This is the eighth edition of the author's well-known

Steam Tables, published in 188S, and was thoroughly re-

vised in 1907, introducing information from the important

experimental investigations by Callendar, Barnes, Knob-

lanch, Thomas and others, and adding a Temperature

Entropy Table. The properties of saturated and super-

heated steani have recently been determined by methods

susceptible of certainty and precision, so that computations

based upon them show satisfactory concordance. This in-

formation has been used and the tables entirely recomputed

The introduction contains original experimental data and

the derivation of formulae used in computing tables. The
Temperature-Entropy Tables are constructed for both satur-

ated and superheated steam, and facilitate the solution of

adiabatic problems whic^h are given prominence by the de-

velopment of the steam turbine.

A Brief Course in Elementary Dynamics for Students

of Engineering—By Erwin S. Ferry. Published by Mac-

Millan Company, New York, pages 1S2, illustrations and

diagrams, 121. Price, $1.25 net.

A text book for students, presenting a clear and con-

sistent development of the laws of dynamics, discussing

statics or the laws of equilibrium, friction between solids,

kinetics, or the laws of connecting force and motion, statics

of fluids, motion of bodies under variable forces, etc., with

numerous problems collected by the author over a number
of years, which arc made more practical than usual. The
book is well written and will prove of value to the engineer-

ing student. The principles and fundamental laws are

thoroughly taken up without discussing a vast range of dif-

ferent phenomena, and the illustrations are chosen from

familiar subjects — F. .A. G.

The Economy Factor In Steam Power Plants.—By Geo.

W. Hawkens, published by Hill Publishing Company, 505

Pearl Street. New York
; pp. 133, with 50 diagrams. Price,

$3 net.

The material embodied in this book covers a most valu-

able lot of data and diagrams bearing on the efficiency of

apparatus and economy of steam power plants. It is divided

into four parts :—Part I. treating of the individual pieces of

apparatus forming a steam power plant; discussing briefly

their economy and the conditions which tend to vary it. A
number of valuable curves on boiler and engine economy

are given.
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Part II. deals with the factors of evaporation discussinK

feed water temperatures, and the comparative cfVicicncics ot

auxiliary apparatus.

In Part III., under complete plant economy the authors

discuss three types of plants, viz.; (i) non-condensing, (2)

surface condensing, (3) jet condensing, developing formulae

in each case for obtaining the economy of the plant, with

tables and graphic representation of these formulae. Ex-

amples of their use are appended.

Part IV'. contains a discussion of the economy of a plant

.
working under variable load, with numerous load curves and

diagrams, illustrating deduced formulae by examples.

The book forms a most valuable treatise on plant

economy, illustrating the importance of the fuel economy

factor in the design of the power-station. It will prove a

most useful book to the designing engineer and the student,

containing specific information which cannot be obtained in

such complete form elsewhere.

Electric Smelting of Iron Ores.—.\s a sequence to the

reports on Electric Smelting of Iron Ores, published in

igo4, 1906, and 1907, the Mines Branch of the Department of

Mines of Canada has just issued the results of "An Investi-

gation of an Electric Shaft Furnace" in operation at

Domnarfvet, Sweden. The investigation was made by Dr.

Eugene Haancl, in December, igo8, on the invitation of the

inventors, and the results given represent the latest develop-

ments of the electric smelting of iron ores.

The report contains 38 pages and is divided into four

parts.—Part i deals with the Domnarfvet furnace, the trial

runs witnessed by the writer of the report and the com-

parative costs of production of pig-iron by the furnace. The
other three parts which are more of the nature of appendices,

describe :— (i) A new electric furnace for the manufacture of

steel, (2) the manufacture of electrodes, (3) methods of

manufacturing wood-charcoal, this material being used to

supply the carbon which enters into the composition of

pig-iron manufactured by electric smelting.

Three full page plates, from photographs, and numerous

drawings, illustrate clearly the descriptive matter of the

book, which, taken in conjunction with the reports pre-

viously published by the Mines Branch on the subject of

electric smelting, brings up to date the literature on the

electro-metallurgy of iron.

The "Report on the Investigation of an Electric Shaft

Furnace" at Domnarfvet, Sweden, may be obtained on ap-

plication to Dr. Eugene Haanel, Director of Mines, Depart-

ment of Mines of Canada, Ottawa.

PUBLICATIONS RECEIVED.

Hydroelectric Developments and Engineering.—By
Frank Koester. .\ssoc. Mem. Am. Inst. E.E., 454 pp., 500

illustrations, price, $5. D. Van Nostrand Company, pub-

lishers, 23 Murray, and 27 Warren Streets, New York,

U.S.A.

Electric Railway Power Stations.—By Calvin F. Twingle,

M.E., 720 pp., 6xg, cloth, $2. Frederick J. Drake & Com-
pany, publishers, Chicago, 111.

The Fire-Resistive Properties of Various Building Ma-

terials.—By Richard L. Humphrey, 100 pp., 6x9. Bulletin

370, Dept. of the Interior, N.S., Geological Survey,

Technologic Branch, Washington, D.C.

Simplified Methods of Calculating Reinforced Concrete

Beams. — By W. Noble Twelvetrees, M.I. Mcch. E.

A.M.I.E.E., M.R.S.I., 25 pp., pocket size; 15 cents. Whit-

taker & Company, publishers, 2 White Hart St., Paternoster

Square, London, E.C., and 64-66 Fifth Avenue, New York,

U.S.A.

Canadian Annual Review of Public Affairs, 1908 By J.

Caste'l Hopkins, 669 pp., 6x9, cloth, $5. ( ?)—Annual Re-

view Publishing Company, 2 College Street, Toronto.

Railroad Promotion and Capitalization In the United
States.—By ludciick A. Cleveland, Ph.D., and l-rcd. Wilbur
Powell, A.M., 365 pages, 6x9, cloth. Longmans, Green &.

Company, 91 and 93 Fifth .*\venue, New York, and London,
England.

Practical Armature and Magnet Winding.—By Horstmann
and Touslcy, jjo puKes, pocket size. Morocco leather bind-
ing, price, $1.50. Frederick J. Drake & Company, publish-
er., Chica.n'i. 111.

Wrought-lron Cement-Lined Water Pipe By Leonard
Melcall, <ivil mgineer, Boston, Mass., 90 pp., 6x9.

Waterproofing—By Myron H. Lewis, C.E., 2O0 pp.,

6 X 9, reprinted from paijcr read before the municipal engi-

neers of the city of New York. Engineering News, Book
Department, 220 Broadway, New York City.

Tungsten Ores of Canada: A Report by T. L. Walker,
M.A., PhD.., containing Go pages, 6x9; Pub. Doc, Mines
Branch, Ottawa. Hon. W. Templeman, Minister.

Journal of the American Society of Engineering-Con-
tractors :—June I, ic)(»), \'.,|. 1, fontaiiimg (<in-tiiiiti<.ii and
list of members :—Daniel J. Haner, Secretary, Consulting
Engineer, Park Row Building, New York City.

CATALOGUES.

Pumps:—A complete power driven outfit for use of con-

tractors, builders, railroads, or. on public works, where it is

necessary to raise large quantities of water, or to handle

water containing mud, sand, grit, gravel, coal, grain or

chips, sewage, or any liquid that will flow, is described in

Bulletin No. 500, which the Fuller and Johnson Manufactur-
ing Company, of Madison, Wis., are just distributing. A
price list is included.

Blueprints:—Several kinds of blueprint paper and a price

list are dealt with by the Keuffel & Esser Company, Ho-
boken, N.J., in a pamphlet which has just been prepared

for them. The directions given for obtaining the best re-

sults will undoubtedly be appreciated by men who have to

do with blueprints and blueprinting.

Heating and Ventilating:-The best obtainable illustra-

tions and descriptions of the Buffalo Fan System of heating,

ventilating, humidifying and drying are given in catalogue

197, just published by The Canadian Buffalo Forge Com-
pany, of Montreal, Canada. Heating and ventilating

buildings of all kinds is dealt with at some length in the

first \v!o sections. Part III. contains interesting matter re-

garding the apparatus itself, while Part IV. gives reliable

data, with tables, on heating and ventilating, which has

never before appeared in print. The volume, comprising

144 pages, is replete with valuable information.

Concrete Blocks:— .A. booklet issued by the Dominion
Concrete Company, Limited, Kemptville, Ont., contains

several illustrations which demonstrate the adaptability of

concrete blocks for various kind of buildings. Builders will

be interested in the publication, and the publishers will be

pleased to send it to those interested, on application.

Supplies:—The Brydges Engineering & Supply Com-
pany, of Winnipeg, have issued a very handy catalogue

cover, by which separate sheets of any line desired can be

sent out to those desiring same. The device saves the

expense of supplying anyone with the large amount of ma-
terial in the ordinary catalogue, the majority of which they

are not interested in.

Riveting Machines for structural, bridge and railroad

work, boiler, tank and stack construction, which are manu-
factured by John F. Allen, 370-372 Gerrard Avenue, New
York City, are dealt with in an interesting fashion by this

old-established manufacturer. Copies of this pamphlet will

be cheerfully sent upon application.

Valves:—Canada's highest grade valve, the "Standard

Crown," is illustrated and described by the Standard Engi-

neering Company, of Toronto, in a handy booklet, which

also contains a price list that is useful for reference pur-

poses.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS—413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry, Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa; S. J. Chap-

leau, Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.-Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF ENGINEERING — CON-

TR.ACTORS.—President, Geo. W. Jackson, contractor, Chi-

cago ; Secretary, Daniel J. Haner, Park Row Building, New

York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont. ;
Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCI.\TION. — President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Co., Toronto; Secret.iry, James Lawler, 11 Queen's Park,

Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, J. F. Demers, M.D., Levis, Que. ;
Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto: Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. JefFers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DO^^I]'JION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Hash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr Martin Murphy; Secretary, B. F. Mitchell, City En-

gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—^6 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

.^.dams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips; Secretary-Treasurer, C. C. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-

FAX.—President, J. H. Winfield ; Secretary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' .ASSOCIATION.-
President, Louis Bolton; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-

AD.A.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, .Alcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President,
Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President; J. H

Warder, Secretary.

COMING MEETINGS.

Nova ScotIa Society of Engineers: September 9 and 10.

Third annual meeting at New Glasgow, N.S. S. Fenn,

Halifax, N.S., secretary.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

American Society of Municipal Improvements—Novem-

ber Q-ii. .Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7. at

Toronto, general annual assembly. Secretary, Alcide Chauss^

R.S.A. ; P.O. Box 259, Montreal, Que.

National Cas and Gasoline Engine Trades Association.

Harry T. Wilson, treasurer, Middleton, Ohio; Albert .Strit-

matter, Cincinnati, Ohio. Next meeting November 30,

I

December i, 2, 1909, at Chicago, 111.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time lo time. We arc particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staff's, etc.

Printed tornis for the purpose will be furnished upon application.

TENDERS.

Nova Scotia.

HALIFAX.—Tenders will be received up to Wednesday,
September 15th, for electric fittings for the Technical Col-

lege. Herbert E. Gates, architect ; Christopher P. Chis-

holm, Com. Public Works and Mines.

Quebec.

ST. JOHN'S—Tenders for Customs fittings, St. Johns,

P.Q., will be received until Wednesday, September 15. Plans

to be seen on application to Mr. Leon Forant, caretaker,

Public Building, St. John, P.Q., and at the Department of

Public Works, Ottawa. Napoleonn Tessicr, secretary, Ot-

tawa.

MONTREAL.—Tenders for laying concrete at the La
Fontaine Park Pond will be received until September 13, by

L. O. David, city clerk.

QUEBEC.—Tenders will be received by Rene P. Lemay,
architect, 21 d'Aiguillon Street, up to September 20th, for

the construction of the Quebec Technical School, .\ntonin

Galipeault, secretary-treasurer.

ST JOHNS.—Tenders for Customs fittings will be re-

ceived until Wednesday, September 15. Napoleon Tessier,

secretary. Department of Public Works, Ottawa.

THREE RIVERS.—Tenders will be received until Thurs-

day, Sept. i6th, for supplying and installing pressure fil-

ters with a capacity of two million gallons per 24 hours. L.

T. Desaulniers, Secretary-treasurer.

THREE RI\'ERS.—Tenders will be received up to the

i6th Sept., for the construction of a reinforced concrete or

iron bridge, of 16 feet wide, on Ste. Marguerite Road, to be

finished before the i6th Nov. Each tenderer must furnish

his plans and specifications. L. T. Desaulniers. secretary-

treasurer. City Hall, Three Rivers, 28th Aug., igog.

Ontario.

B.A.RRIE.—Tenders will be received until September 13

for material for sewers. C. H. & P. H. Mitchell, Toronto,

engineers ; E. Donnell, clerk. (Advertised in the Canadian
Engineer.

)

B.A.RRIE.—Tenders will be received until September 13

for outfall works in connection with sewage disposal. C. H.

& P. H. Mitchell, Toronto, engineers ; E. Donnell, clerk.

(Advertised in the Canadian Engineer.)

LE.AMINGTON.—Tenders for electric wiring and fit-

tings for the Public Building, will be received until Thurs-

day, September 16. G. Roach, Clerk of Works, Leaming-
ton ; T. A. Hastings, Clerk of Works, Customs House, Tor-

onto. Napoleon Tessier, Secretary, Department of Public

Works, Ottawa.

OTT.-\WA.—Tenders will be received until 2Sth Sep-

tember, igog, for the construction of steel superstructures

and floor systems for bridges at the points named below

:

District " A."
Mile Bridge Date of Completion
82.o Cains River December i, igoy

:24.s South-West Maramichi, N.B March 15, igio
j

133.0 South-Wcst Maramichi, N.B March 15, igio I

134.07 Juniper Brook .-^pril i, igio

1.42.0 Odell Brook ."Vpril i, 1910

District " D." '

62.25 Circle River July i, igio

62.5 Low Brush River June i, igio

gg.o Brule Creek April i, igio

icK).2g Frederichouse River .-^pril i, igio

113. 48 Buskegow River .\pril 15, igio

123.5 Driftwood River May i, 1910 i

1350 Mattagama River June i, igio

Plans and profiles may be seen at the office of the Chief
Engineer at Ottawa. P. E. Ryan, secretary.

TORONTO.—Tenders will be received until Thursday,
October 28, for turbine pumps. Further particulars may be
had from the city engineer. (Advertised in the Canadian
Engineer.)

TORONTO.—Tenders will be received until Thursday,
October 28, for electric motors. Further particulars may be
had from the city engineer. (Advertised in the Canadian
Engineer.

)

TORONTO.—Tenders will be received up till Sept. 14th,

for all the varioiis trades required in the erection and com-
pletion of an 8-storcy fireproof building on the south-east

corner of King and Jordan Streets, Toronto, for the Standard

Bank. Darling & Pearson, 2 Leader Lane, Toronto, archi-

tects.

TORONTO.—Tenders will be received up to noon on
Tuesday, September 21, for an underground public lavatory,

proposed to be constructed on Broadview .\venue, near

Queen Street. Joseph Oliver (Mayor), Chairman of Board

of Control.

W.A.LLACETOWN.—Tenders will be received up till

Monday, September 13, for the erection of two schoolhouses

in S.S. No. 14, Dunwich. Basements and walls to be of

concrete. D. B. McPherson, secretary.

Manitoba.

WINNIPEG.—Tenders will be received up to September

14, igog, for the excavation and back filling of a pipe line

from the Red River to the locomotive shops, etc., east of

St. Boniface, Man., on the line of the Transcontinental Rail-

way, to be completed by December 31, igog. Full informa-

tion with respect to the work may be obtained at the office

of the Chief Engineer at Ottawa, Ont., and the office of the

District Engineer at St. Boniface, Man. P. E. Ryan, secre-

i
tary. Commissioners of the Transcontinental Railway,

! Ottawa.

WINNIPEG.—Tenders will be received up to Friday,

3rd September, for 2,700 lineal feet wire fencing for Brook-

side Cemetery, and 820 lineal feet iron fencing for William

Whyte Park. J. H. Blackwood, secretary. Public Parks

Board Office.

WINNIPEG.—Tenders for the following supplies for the

fire department will be received up to Tuesday, September

14th, 2,000 feet of 2',i inch cotton rubber lined fire hose,

complete with couplings. 15 fire alarm boxes, non-interfer-

[

ing and weight movement type, and complete with key box

on door, piping, rain cap, keys, etc. 127 pairs felt-lined

rubber boots. 274 pairs woolen mitts. M. Peterson, secre-

tary, Board of Control.

Sasltatchewan.

ESTEVAN.—Tenders for electric wiring and fittings

will be received until Tuesday, September 21. Mr. G. T.

Falkner, Clerk of Works, Estevan ; Napoleon Tessier, secre-

tary. Department of Public Works, Ottawa.

CONTRACTS AWARDED.

Quebec.

QL'EBEC.—Mr. Ign. Bilodeau, who secured the con-

tract for layin,g water mains at 67 cents a foot, recently asked

for $1.10 on the ground that he was losing money. The
contract has been cancelled, and the city will do the work

by day labor.

Ontario.

LONDON.—E. Leonard & Sons of this city have been

awarded contracts amounting to about $2,500 for twelve oil

tanks for the six transformer stations of the Hvdro-Electric
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line at London, St. Thomas, St. Mary's, Stratford, Wood-

stock and Paris.

ST. THOMAS.—.A. contract for the construction of a

concrete culvert over Mill Creek on the L. & P.S. G'ravel

road was awarded to Scoyne & Ramey, of Talbotville, for

$810. The other tenders were G. A. Ponsford, fSgg; H. F.

Woodry, $1,185, and Powell & Gunning, $1,184.

\V.\TERLOO.—The followrng tenders were received for

sewer construction :

G. Moogk P. Bergman
per foot per foot

Foundry Street $105 $1.20

Park Avenue 105 1.20

Victoria Street 105 1.25

The lowest were accepted

Manitoba.

WINNIPEG.—Messrs. E. R. Watts & Son have just sup-

plied one of their S-foot telescopes to the Astronomical De-

partment of the University of Manitoba. E. R. Watts &

Son, Winnipeg branch report that they have had a splendid

season, especially in their smaller makes of instrument,

which they state they have not been able to get out fas*

enough.

WINNIPEG.—The City of Winnipeg have awarded the

contracts for electrical apparatus in connection with the

power plant at Point du Bois, which shows a saving to the

city of approximately $157,000 lower than the best tenders

recommended in October 1907. The total of the figures of

contracts awarded is approximately $425,000, and the suc-

cessful tenderers are ' as follows:—Turbines : Jens, Orten.

Boving & Company, London, Eng., $97,150; includes

$11,000 for erection. Generators and Exciters: Vickers,

Sons & Maxim, Ltd., Sheffield, Eng., $93,080; this price in-

cludes erection. Transformers, Switching and Protective

Apparatus: Canadian Westinghouse Company, Ltd., Hamil-

ton, Ont., $150,800; including spare parts. Light, Heat &
Power System, Generating Station: Canadian General Elec-

tric Company, Toronto, Ont., $11,600. Travelling Cranes:

Canadian Fairbanks Company, Ltd., Winnipeg, Man.

(Niles-Bement-Pond Company), $14,900; including esti-

mated cost of erection. Auxiliary Apparatus—Canadian .Ap-

paratus : Canada Foundry Company, Ltd., Toronto, $27,520;

Canadian Fairbanks Company, Ltd., Winnipeg, Man.,

$6,901 ; allowance for contingencies and spare parts, say

$23,049-

British Columbia.

N.AKUSP.

—

A logging contract of considerable import-

ance to the town has been entered into between Lindsley

Bros. Company, of Spokane, and A. Criel & Hartling, of

Nakusp, whereby the latter will take off all the timber on

1,200 acres of land on the lake shore south of the town.

NEW WESTMINSTER.—The City Council have ac-

cepted a tender of $218,527 for the steel pipe needed between

Coquitlam Lake and Queen Park Reservoir, 74.600 feet of

riveted pipe for the new 24-inch main, letting the contract

to the lowest tenderer, J. C. McDonald, of Grand Forks.

There was a lengthy discussion as to whether the tender for

the whole work, 12 and 24-inch pipe, should not have been

let to one contractor, but ultimately the Council decided to

ofTer the Robertson Godson Company of Vancouver, who

had tendered lowest, for the 12-inch pipe. This is the sec-

tion from Queen's Park to the city boundary on Lulu Island.

Their figure was $21,242.

VANCOUVER.—The contract for material for a 11,000-

ton floating pontoon dry-dock, which is to be built on Bur-

rard Inlet, has been awarded to Swan & Hunter, Wallsend-

on-Tyne, England.

VICTORIA —The City of Victoria recently purchased

from the Waterous Engine Works Company, of Brantford, a

$5,000 fire engine, which is proving entirely satisfactory.

SEWERAGE AND WATERWORKS.

Quebec.

LORETTE.—The installation of wat«-rwork= here has

been decided on by a number of residents, who have formed

a company. Mr. Louis Narcisse Leclerc a physican, is one

of the provisional directors.

MONTRE.-^L.—Messrs. Ouimet and Lesage will shortly

proceed to construct a part of the sewerage systems for the

towns of Berthier and Lachute.

MONTREAL.—The town of Limilou has instructed Mes-

srs. Ouimet and Lesage to proceed to construct their new

concrete reservoir and to carry out certain improvements to

their aqueduct.

Ontario.

PERTH.—The City Council are constructing a sewer

from the House of Industry across the Matheson farm to

connect with the sewerage system of the town. The town

is to have the privilege at any time of connecting with the

portion necessary for the county to construct. This is the

method necessary to solve the question of the pollution of

the town's 'water supply, which was taken from a point in

too close proximity to the place where the House of Industry

sewage formerly entered the river.

TORONTO.—.A. system of drainage for the district be-

tween Sunnyside avenue and High Park, has been recom-

mended by City Engineer Rust, at an estimated cost of

$62,000. It will be necessary to have a pumping plant to

lift the sewage up into the King' street sewer.

British Columbia.

VICTORL'\.—A special meeting was held recently to

deal with the question of additional water supply, in view of

the recent defeat of the by-law introduced for the expropria-

tion of the Esquimalt Waterworks Company. Expert advice

will be secured regarding Sooke Lake.

RAILWAYS—STEAM AND ELECTRIC.

Quebec.

MONTREAL.—The Angus shops of the C.P.R. have

just turned out the last of thirteen 95-ton freight engines for

the Western lines. Eight locomotives were built at these

shops during August.

MONTREAL.—That telephones for train despatching

will soon be general all over the C.P.R. system was the an-

nouncement made recently by Mr. James Kent, the manager
of telegraphs, Canadian Pacific Railway, on his return from

his annual tour of inspection of the company's telegraph

system in Western Canada. .'\s is known, the telephone has

been in use for train despatching on the C.P.R. between

Montreal and Newport for over a year, and while in the West
Mr. Kent superintended the opening of three new telephone

divisions, namely, between Swift Current and Medicine Hat,

a hundred and thirty miles ; between Winnipeg and Brandon,

about the same distance, and between White River and Fort

William.

Ontario.

BERLI.N.—The G.T.R. will erect a steel bridge here.

LONDON.—On October 20th next, at 12.30, at the offices

of the London & Western Trusts Company, 382 Richmond

Street, there will be offered for sale the South-Western Trac-

tion Company—a railway about 28 miles in length, connect-

ing London with Port Stanley and passing St. Thomas.

Thomson, Tilley & Johnson, 59 Yongc Street, Toronto, soli-

citors.

"ORT COBALT.—All grading has been done on the

roadbed of the Nipissing Electric Railway, contracts have

been let for the construction, and the rails will be on the

ground by the first of next week. It is the intention to at

once lay six miles of rails. This will be done by the first

of November. The line will fir^t be built from Cobalt right

'rybury, and will run half way down to the

lake at Port Cobalt along Lakcview Avenue.

TORONTO.—The repair shops of tht C.N.R. will prob-

ably be located in the Don Valley, Toronto, when connec-

tions are made with the lines from the East and the West.

Manitoba.

WINNIPEG.—The C.P.R. will extend their line into the

Peace River country, building north from Edmonton.
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WlXXirF.G.—Commenting- this week the tri-wcckly

passcHKcr trains over the Grand Trunk Pacific Railway west. '

which have hitherto run only to Scott, Sask., will g-o through

to Wainwright, Alta., 100 miles farther west. The regular

passenger service is now within 115 miles of Edmonton, and

it is thought that through trains from Winnipeg to thp
'

Alberta capital will be in operation next month.

WINNIPEX;.—There still remain forty miles of the

N'.T.R. upini which steel must be laid to link up this citv

with the head of the lakes over the new system, and the roa'' •

will be enabled to take its share of the crop to the lakefront

This will take the contractors about five weeks to complete-

as they arc handicapped by lack of sufficient labor. The
new steel bndg-e over the Wabigfoon, near Dryden, has beei>

holding- up work, but this is now completed and track-layintr

can proceed rapidly.

Alberta.

I'.DMONTON.^Wetaskiwin will shortly be connected to

Winnipeg and the east by a short line on the C.P.R. All

that remains to be done is the completion of 75 miles be-

tween Hardisty and Macklin, The grading: is already com-

pleted and about two and a half miles of steel is being laid

per day. This distance should be completed and trains

runing over the line by the first of November. This is the

first time in the history of C.P.R. building that 85-pound

steel rails are being used. When the steel-laying on the

C.P.R. is finished the service between this place and Cal-

gary will be quicker by five hours.

British Columbia.

FERXIF.—The C.P.R. is enlarging its yards here.

XEW WESTMINSTER.—Work of constructing the firs*

section of the new Chilliwack line of the British Columbia

F''"ctr'c Railway Co-rpany is prog-ressing favorably. Larg"

quantities of steel and track spikes are being taken out t(^

the scene of operations each day from the stock of the Bri-

tish Columbia Electric Railway wharf in this city,

the newly purchased locomotives with a string of flat cars,

attends to this part of the work, the other being attached

to the track laying machine, which is working satisfactorily.

The rails are now strung for five miles from the Westminster

Bridge or about half-way to Cloverdale. but the construction

is considerably delayed by lack of men.

PRINCE RUPERT.—The extension of the city yards o*

the G.T.P. will be built immediately. The grading of twf^

miles or so will be finished by spring. This track will be

for the convenience of the Government wharf and the owner?

of the waterfront leases.

V.\XCOU\'ER. — Engineering parties representing th<"

Canadian Northern and the Grand Trunk Pacific Railways

are engaged in a neck-and-neck race to locate their respect-

ive routes in the vicinity of the summit between North

, Thompson River and the south fork of the Eraser River

: Conditions for securing a minimum grade w-ere found to b^

t excellent. The elevation at the summit is only 2,886 feet.

Canadian Xorthern officials report the advantage thus far

with their parties.

V.ANCOUVER.—Mr. Collingwood Schreiber, consultini'

white men. He told the Canadian Engineer that he pre-

ferred the white man every time because of his better work,
and if any other color was employed lower wages would b""

given. It was simply because labor was needed to get th*"

line ahead that they wanted any kind of men. .\s it was,

it meant that the money in the completed line would be tied

uj), without any earning power, until the remainder of th.-

line was completed.

England.

l.OXDON.—The British Columbia Electric Railwav

Company is issuing $2,500,000 new capital for the purpos'"

of making extensive improvements and of building a new
terminal in Vancouver.

Foreign.

PORT HURON, Mich.—The big addition to Block i

shops of the G. T. R., which will comprise 10,000 feet of

floor space, will be started in the near future. When the

new addition to the shops is completed the force at the big

institution will be increased 50 per cent.

LKiHT, HKAT, AND POWF.R.

Quebec.

F.ARNIIAM.—The vote on the electric light by-law, pro-

viding for the borrowing of $21,000, announced for Monday,

did not take place. Mr. Poulin, who owns the present plant,

but who had asked $14,000 for his property, made a new

proposal to sell for $8, 50b, and as a consequence the by-

law was withdrawn and the purchase of the Poulin property

at $8,500 sanctioned.

MONTREAL.—The Montreal Light, Heat & Power

Company has sent to the city its street lighting account for

July, amounting to $12,837, plus fi^e per cent., and giving

notice that action will be at once taken to recover this

One of
I

amount, together with that due to July 30, namely $82,256.

Ontario.

TORONTO.—Work has been commenced in connection

with the establishment of the city's new electrical distri-

bution plant for which Golden & Lansing, of Troy, N.J.,

secured the contract. The laying of conduits is to cost

$65,800.

TORONTO.—Rapid progress is being made by the

McGuigan Construction Co, with the work of erecting the

steel towers for the transmission line between Glanford and

Ancaster townships, w-here a line of steel towers five miles

long greets the eye. So far eighty-five towers have been

put in place and the work is proceeding at the rate of eight

towers per day. The conipleted system will involve the

longest transmission line in the world. With branches it

will be 297 miles in length, and will carry a current of

110,000 volts.

Manitoba.

BRANDON.—The Maple Leaf Flour Mills are under-

going extensive alterations. A producer gas engine of 375

horse-power is being installed to supply power for the large

mill. This large gas engine, which is horizontal, is 33 feet

engineer of the Dominion Government and consulting engi-

neer of the National Transcontinental Railway, was in Van-

couver this week on his way north to Prince Rupert to mee*

there Mr. Charles M. Hays and Sir Charles Rivers Wilson

and made an emphatic pronouncement in regard to the labo'

question. He was quite animated in stating that British

Columbia not only wanted the G.T.P., but needed it badlv.

yet it imposed the condition that only white labor should b"

employed. Consequently, where 3,000 men are now em-

ployed, 10,000 could be given employment, and the con-

struction is proceeding slowly. He suggested that some
provision be made whereby anyone could be employed, and
if foreigners were required that they come into the country

only under agreement to get out again after they were not

required by the railway contractors. Mr. B. B. Kclliher

chief engineer of the G.T.P., accompanied Mr. Schreib? .

and added that every white man that could be got was pu*

on the work, and if he supported Mr. Schreiber's suggestioii

it was not because he wanted foreigners in opposition to th*"

in length, weighs 05,000 pounds, will cost $20,000 to install,

and when completed will revolutionize cheap power in

Brandon.

FINANCING PUBLIC WORKS.

Nova Scotia.

Y.ARMOUTH.—The town council is considering by-

laws to borrow $6,000 to build an engine house and not more

than $801,000 for waterworks improvements. Mr. Hiram

Gondcy is town clerk.

Quebec.

F.ARNH.AM.—The vote on electric light by-law which

was to raise $21,000, did not take place. .An agreement has

been made with the owner of the present plant.

MONTRE.AL.—The municipality of Point Claire, near

Montreal, is borrowing $75,000 to enable their engineers,

Messrs. Ouimet and Lesage, to carry out the sewerage and

aqueduct system devised for the village.
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Ontario.

WESTON.—By a vote of 149 to 87, a majority of 62,

Weston ratepayers on Saturday voted to expend $57,000 on

a waterworks system, the source of the supply being: the

Humber River. Mr. Willis Chipman, of Toronto is the en-

gineer.

Manitoba.

WINNIPEG.—A $600,000 by-law to cover the cost of

building: three new schools has been passed by the Winnipeg:

city council.

British Columbia.

X.A.X.A.1M0.

—

A by-law to raise $6o,aoo for sewag:e dis-

posal works has passed its first and second reading here.

NEW WESTMINSTER.—By-laws for street improve-

ments, water-works extensions, etc., amounting to $308,000

were passed by the ratepayers.

VICTORIA.—Mayor Hall has intimated, since the de-

feat of the Esquimau Waterworks by-law, that he intends

introducin.g a by-law to raise money to bring water from

Sooke Lake.

CtMENT—CONCRETE.

Quebec.

MONTRE.^L.— .•\ new concrete reservoir will shortly be

built for the town of Limilou by Messrs. Ouimet and Lesage,

engineers, Montreal.

MONTREAL.—Some concrete work is to be done in con-

npction with the La Fontaine Park pond, and Mr. L. O.

David, city clerk, will receive tenders until September 13th.

MONTRE.^L.—The official announcement was made on
Monday that the final negotiations and legal details of the

new big cement merger, to be known as the Canada Cement
Company, had been closed, and the underwriters within

a day or two will be in a position to announce the terms of

the public offering of the securities of the company. A
leading official of the new company stated it would start out

with an annual output of 4,500,000 barrels, or an average of

15,000 barrels a day for every working day in the year.

MONTREAL.—Official announcement was made here on
Tuesday of the total capitalization of the new Canadian
cement merger and of the terms on which the public offering

of the securities of the company will be made. The company
rt'ill have $8,otoo,ooo of 6 per cent, gold bonds, of which $5,-

000,000 will be issued at present of the capital stock of

$30,000,000. It is intended to issue at present $10,000,000
of the total of $11,000,000 of preferred shares and $12,506,-

000 of the total of $1(3,000,000 of common shares, making
the amount of both stocks to be issued at present $22,5*,-
000. The Royal Securities Corporation, on behalf of the

underivriters, will offer for subscription $5,000,000 of 7 pej

cent, cumulative preferred shares at $93 per share, the same
to carry with them a bonus of one share of common stock

for ever>' four shares of preferred stock subscribed for. All

applications are to be made through the Royal Trust Com-
pany.

Ontario.

WALL.JlCETOWN.—Mr. D. D. McPherson, Sec. S. S.

No. 14, Dunwich desires tenders for the erection of two
concrete schoolhouses.

MISCELLANEOUS.

Quebec.

MONTRE.M,—Engineers have been at work since Wed-
nesday last on a survey for a new bridge between this citv

and St. Lambert. It is said the surveyors have been en-

fraged by the Delaware & Hudson, the N.Y. Central and the

Rutland Railways.

MONTREAL. — The Quebec Bridge Commission havp
decided to call for tenders for types of bridge. cantilev»r and
suspension. The new bridge will be 150 feet above hicV-

tide for 600 fe€t in the centre of the river ; it will also be 2S

feet wider than the old bridge, which was only 61 feet wide.

The centre span will be reduced from 1,800 feet to 1,715 by

building a new pier 100 feet farther from the north shore

than the present pier. On the south side the present pier

will be widened and strengthened, so as to bear the greater

weight. Nickel steel will be used in the eye bars and for

compression members, and, in brief, the new structure will

be made as safe and strong as human ingenuity and skill

can make it. It is expected that a start will be made very

shortly, as the meeting has removed many of the causes of

delay.

Ontario.

TORONTO.—.^t a meeting on September 2nd in the

offices of Fetherstonhaugh & Company, a society was

formed for the advancement of the Science of Aeronautics.

It will be called "The .\eronautic Society of Canada."
Mr. F. B. Fetherstonhaugh was chairman and Mr. E. II.

Guthrie, secretary.

r.lanitoba.

WINNIPEG.—The Manitoba Bridge & Iron Works have

a large amount of work under contract, and there is yet no

sign of any decrease in the amount of business for the re-

mainder of the season. Some of the contracts and order."*

taken recently are :—Large steel smoke stack for the City of

Saskatoon ; bridge for the Canadian Northern Railway

:

structural steel and iron for Bank of British North America,

Calgary ; ornamental iron work for new court house, Bran-

don ; structural steel and iron for new I.O.O.F. Building at

Kenora: fire escapes for four new public schools, Winnipeg:

structural steel and iron works for court house, Fernie, B.C.
;

public press building, Winnipeg; Canadian Bank of Com-
merce, Macleod ; Trite-Wood Block, Fernie, B.C., and ninp

others. One hundred and twenty complete outfits for trans-

mission equipment for grain elevators. The new structural

shop built by this company is now completely equipped with

modern machinery and appliances, and is in operation night

and day.

PERSONAL.

MR. A. J. NIXON, formerly of the G.T.R., at London,
Ont., has been appointed by the Dominion Railway Board
head of the newly established department known as the Oper-

ating Branch.

PROFESSOR L. A. HERDT, of McGiIl University and

Mr. W. .'\. Lambe, of the Canadian General Electric Com-
pany, of Peterborough, have been appointed by the Do-
minion Government to be a Board of Examiners to examine

candidates for positions as Electrical Inspectors in the In-

land Revenue Department.

MR. GILMORE BROWN, C.E., of St. John, has been

appointed assistant chief engineer of the Department of

Public Works. Mr. Brown's appointment will relieve th«

present chief engineer, Mr. Lafleur, of some of the con-

stantly-increasing responsibilities and work connected with

his office.

MR. B. J. H.-XRPELL has opened an office at 24 Aikins

Block, Winnipeg. He is sales agent for Brodesser Elevator

Manufacturing Company; Ideal Motors and Generators;

Buffalo Forge Fans, Pumps, etc. Mr. Harpell has also

taken the Western agency of the Machan & Mayer Electrical

Manuf,icturing Company of Philadelphia, who make a great

many lines of electrical specialties.

MARKET CONDITIONS.

Toronto, September ()th, 1909.

Accounts from Ontario points indicate a moderate movement in the
butldintc trade. Hardware and metal dealers fiivl busincis rather slow,

but account for it by the absorption of farmers in harvest matters. In
Toronto, neither retail nor wholesale trade is so active as mi^ht be sup-
posed from the crowds of people in the streets their four days past.

They arc mostly Exhibition visitors, and benefit mainly certain classes

of trade, and those not staple ones. Later on, an active fall trade may be
expected, as the result of generally ROod crops.

A real revival of business has come in the United States. A good
proof of it is the fact that 100,000 unused railway cars have gone into service
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GOOD ROADS AT LITTLE COST.

VULCAN
FLUID

ASPHALT
Approach 10 Huntley Sircet Bridge, Rosedale, Toronlo, trealed wilh "VULCAN

FLUID ASPHALT" under direction of City Engineer, Roadway Department.

MADE IIV CANADA
A manufactured product carrying Asphalt jn solution—entirely free from all the objectionable features of

Crude Oil—sanitary and wholesome—a road builder—after one application roads remain dustless for a yea^

or longer. We invite inspection of this product where it has been used on the streets of Toronto

—

'•the proof of the pudding is In the eating." We guarantee it. Call and see us. Send for booklet

The British American Oil Co., Limited
Offices 6 KING WEST Refiners TORONTO, ONT.

'That obtained from The British American Oil Co., I think, is the preferable oil '—Dr. Sheard en R 02 u Oil in "C^rsdian, Fi gin ir/' julj 161 h.

their own metal in steel making. Enquiry is apparently still keeping up,

and it begins to look as though purchasers would have speedily to cover

for their requirements in order to get the advantage of present prices.

Should ore advance in the United States, it will not be long till pig iron

advances also, the result of which advances will be immediately reflected

on the English markets, and hence upon Canadian.

A few advances took place diuing the week in the prices of iron in

this market. Other alterations will also be found in the following list,

none of the changes being very startling, however:

—

Antimony.- The market is steady at 8 to 8Hc.

Bar Iron and Steel.—Prices are steady and trade is quiet Bar

iron, $1.85 per 100 pounds; best refined horseshoe, $3.10; forged iron, $3;

mild sicel, $1.85; sleigh shoe steel, $1.85 for 1 x H-base ; tire steel, $1.90

for I X H-base ; toe calk steel, $3.35; machine steel, iron finish, $1.90;

imported, 32.2a

Boiler Tubes The market is steady, quotations being as follows:-

t% and 3-inch tubes, SJic. ; 3>5-inch, loc. ; 3-inch, iiMc. ; 3^4-inch, 14 i-ac.

;

4-inch, 18 1-3C.

Building Paper—Tar paper, 7, 10. or 16 ouvces, $1.80 per 100 pounds;

(elt paper, Sj.ts per 100 pounds; tar sheathing, 40c. per roll of 400 square

feet; dry sheathing, No. i, 30 to 40c. per ro!I of 400 square feet; tarred

fibre, 55c. per roll; dry fibre, 45c. (See Rooting; also Tar and Pitch).

Cement—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal:—$1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding loc. for

each bag. Good bags re-purcbascd at loc. each. Paper bags cost a^
cents extra, or 10c. per bbU weight.

Chain.—Prices are as follows :—5<-inch, $5.10 ;
5-16-inch, $3-95 . H-

inch, $3.55; 7-16-inch, 53-35: >4-inch, §3-20; 9-16-inch, S3.05; H-»nch, $3.95;

J<-inch, $3.90; ?^-Jnch, $3.85; i-inch. $2.85.
*

Coal and Coke.—Antnracite, egg, stove or chestnut coal, $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova

Scotia coal, carload tots, basis, Monlreal, $3-45 to $4 pcr too; cannri coal.

$9 per ton; coke, single ton. $5; large lots, special rates, approximately

%4 f.n.b.. cars. Montreal
Copper.— I'rirr'. .ir^ strong at 14*4 to 14 lie.

Explosives and Accessories.—Dynamite, so-lb. cases, 40 per cent, proof.

15c. in single case lots, MontreaL Blasting powder, sjlb. kegs. $3.»s per

keg. Special quotations on large lots of dynamite and powder. Detonatof

caps, case loi*. containing 10,000, 7SC. pcr 100; broken lots, $1; electric

blasting npoaratin :~Batterie», 1 to m holes, $15; » to '" holes, $25; i t»

)• holes. $35 ; 1 10 40 holes. $50 Wire. leading, ic. per font; connecting.

<oc. per Ih. Fuses, platinum, single strentgh, per 100 fo^es :—4-ft. wi'e»>

$3: 6-fi. wires. $3.54: 8-fL wires. $4.08; to-ft, wires. $5 Double strength

fuses. 4(t.. $^7";; ^-ft.. $4.3q; 8ft.. $4.83: i^-ft, $5.37. Fuses, time, double

lap^. S-s per 1.000 feet; explohmeters, fuse and circuit, $7-50 each.

iron.—Swedish iron. 100 lbs.. $4.75 ba^e; sheet, black. 14 to »a gaage

ti-75; 34-«*ugc. J3.90: J^gaugc. $4; 3»-Kauge. $4-i"- Galvaniicd—Amcricae,

il to »caage, $4.40; 33 to 34-g*uge. $4.65: 36-gauge. $465; aS-gauge, SAfo;

^o-gauge, $5.15 per 100 lbs. Queen's Head, 33 to aj-gauge, $4.65: s'^-gaug*

Englith. or i-^-gauc American. $400: io-gaage American, S5-»<; Fleur ar

Us. as to 34-rauKe. $4. «:o; aflgauge American. $4.7<; io-gauge American. $5.

Galvanized Iron—The market Is steady. Prices, basis, a»-gaugc. ere:--

Oucfn^ Head. $4.40; Comet. $4.3^. Gorbal's Best. $435; Apollo. io«

Oa., <4.is. Add »»c. to above fitftire- for less than case lots; 9*-gange n
t«c, les« thin jft-fange- Americto at-gauge and English a6 are equivaUatt,

ai tf AfTn-riran inJ< ox., and English tS-gange.
Qalvanirad Plpo.—/f^ee Pipe, Wronght and Galvanited).

Iron.—The outlook is strong. The following prices arc for carload

quantities and over, free on dock, Montreal, prompt delivery: No. i

Summerlee, $20 to $30.50; selected Summerlee, $19.50 to $30; soft Sum-
merlee, $19 to $19.50; Clarence, $17.50 to $17.75; Midland or Hamilton pig
is quoted at $20.50 to $21, Montreal. It is said Dominion and Scotia
companies are not quoting prompt delivery. Carron special, $19.50 to $20;
Carron, soft, $19.25.

Laths.—See Lumber, etc.

Lead.—Prices are about steady, at $3.50 to $3.60.

Lead Wool*— $10.50 per hundred, $300 per ton, f.o.b., factory.

Lumber, EtO.—Prices on lumber are for car lots, to contractors, at nil'

points, carrying a freight rate of $1.50. Red pine, mill culls out,

$r8 to $23 per 1,000 feet; white pine, mill culls, $r6 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per 1,000 ft. ; mill culls, $13 to $14. Hemlock,
log run, culls out, $13 to $15. Railway Ties ; Standard Railway Ties,

hemlock or cedar, 35 to 45c. each, on a 5.^ rate to Montreal. Telegraph
Pole* : Seven-inch top, cedar poles, 35-ft, poles, $1.35 to $1.50 each; 30-ft-,

$1.75 to $3; 35 ft-., $3-75 to $3.35 each, at manufacturers' points, wilh 5c.

freight rate to Montreal. Laths: Quotations per 1,000 laths, at points

carrying $1.50 freight rate to Montreal, $3 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $3.50; XXX, $3.

Nails.—Demand for nails is better, but prices are steady at $3.30 per

keg for cut, and $3.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.-Roof, barn and fence paint, 90c. per gallon; girder, bridge,

and structural paint for steel or iron—shop or field—$1.30 per gallon, in

barrels ; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast iron.—The market is unsettled and uncertain, as dealers are

compelled to meet competition from all sources. Prices arc easy and ap-

proximately as follow I —$31 for 6 and 8-inch pipe and larger ; $39 for

5-inch and 4-inch at the foundry. Pipe, specials, $3 per loo pounds. Gas
pipe is quoted at about $1 more than the above.

Pipe.—Wrought and Galvanized.—Demand is much better and
the tone is firm, though prices are steady, moderate-sized

lots being: H-inch. $s.?o with 63 per cent off for Mack, and 48 per cent,

off for galvanized; H-inch, $5.50, with 59 per cent, off for black and 44 P^r

cent, off for galvanized; j4-inch, $8.50, with 69 per cent, off for black, and

59 per cent, off for galvanized. The discount on the following is 73% per

cent, off for black, and 6354 pcr cent, off for galvanized; >i-inch, $11.50;

i-inch, $i6.5«: I'i-inch. $23.50; iK-nch, $37; s-inch, $36; sW-inch, $57-50;

3-inch. $75.50 : i!4-inch. Sg^ ; 4-inch, $ir>4

Plates and Sheets,—Stoel.-The market is steady. Quotations are: $3.ao

for 3-16: $3. lo for 'i, and Sa.io for l^ and thicker; i3-gauge being $2.30;

14-gauge. $3.15 ; and i6-gauge, $3.10.

Ralls.-Quotations on steel rails are necessarily only approximate and

depend upon specification, quantity and delivery required. A range of

$3".5o to $31 is given for 60-lb. and 70-lb. ; 80-tb. and heavier, being $^o;

rails, per gross ton of 3,340 lbs., f.o.b. mill. Re-laying rails are quoted at

$a7 to $30 prr ton. according to condition of rail and location-

Railway Ties.—See lumber, etc.

Rooflng.- Ready roofing, two-ply. 70c. per roll ; three-ply, 95c. per roll

of loo square feet. Roofing tin caps. 6c. lb; wire roofing nails, sc. lb.

(See Building Paper; Tar and Pitch; Nails. Roofing).

Rope.— Prices are steady, at 9c. pcr lb, for sisal, and in'Xc. for Manila.

Wire rope, crucible steel, sii-strandt, o^DCteeo wires; J<'iiL, $a.75; 5-'*»

S1.-5: U. S.I.-':: S. $5.3?: '-•.. $6.3?: if, $8; H, $m: i-in., $13 pcr 100 feet.

Spikes R.iilway spikes are steady at $3.35 per 100 pounds, base of

<Kx9-i6. Ship spikes are steady at $a.85 per 100 pounds, base oi H i to-

inch, and i< x t3-inch.

Steel ShaftlnR.— Prices are steady at the list, less 15 per cenL Demand
is on the dull side.

Telegraph Poles—See lumber, etc
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THE NEW QUEBEC BRIDGE.

Will tlif new Quebec Bridge be ready for tratFic

before the completion of the National Transcontinental
Railway? It is \ery doubtful. But the construction of

the new bridge is .ibsolulely necessary to the completion
of the Transcontinental Railway scheme.

It is fortunate that the Board of Engineers have
made such satisfactory progress with their examinations
and preliminary pl;ms. We are informed that the centre

span will be shortened by one hundred feet, thus leaving

six hundred feet one hundred and fifty feet above high

w.ater. It is -to be eighty-five feet wide, twenty-four feet

wider than the old bridge. A new pier will be built on
the Quebec side, and the span will be reduced from
eighteen hundred to seventeen hundred and fifteen. The
south side pier will be enlarged. This will \x necessary,

since the increased width and heavier members to

be employed in the new structure will make it about
fifty per cent. hea\icr than was calculated for the

original structure.

The most important decision, however, is that

which intimates that the new bridge may be a suspen-

sion one. Tenders will be called for both the cantilever

and suspension type, and the cost and time of erection

will have some considerable influence on the design to be
adopted.

Another important announcement that has been
made is in reference to the use of nickel steel. In the

Canadian Engineer, Vol. X\TI., page 83, Mr. R. E.

Chadwick summarizes Dr. Waddell's paper on "Nickel
Steel Bridges." In this paper particular stress was
placed upon the use of nickel in bridges with such large

spans as the Quebec Bridge. The new bridge will have

nickel steel members. It is said the eye-bars and com-
pression members are to be of this material.

It is some satisfaction to know that the Board of

Engineers are having a free hand, and that the want of

neither time or money is to be the cause of another

failure.

BOILER AND ENGINE FAILURES.

An interesting report is that of the chief engineer

of tiie British Engine, Boiler and Electrical Insurance

Company. .\nd although written largely for their own
company, yet it contains information of great value to

the profession.

The first paragraph closes with this statement

:

"The ratios of breakdown of steam and gas engines

have been approximately equal, viz., i in 9.4 and i in

9.1, as against i in 11. 7 and i in 11. i in 1907."

Following this are two tables showing the propor-
tions in which the various parts of insured engines

broke down. In 1908 the valves and valve gears of steam
engines were responsible for 34.8 per cent, of the break-
downs. In gas engines the same parts were responsible

for 31.3 per cent, of the failures. It should be noted,

however, that in the case of the steam engine the number
of failures was 14 per cent, above the average, and in

the gas engine i per cent, below. Cylinders and cylinder

ends were responsible for 6.2 of the failures in steam
engines, but in gas 19.4. Connecting-rods and bolts

—

steam, 2.9; gas, lo.S, and so on throughout the tables
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the efficiency of the various parts—as to wear and tear

—of the two classes of engines.

From a study of the figures in each class the con-

clusion is arrived at, because of the increase in per cent,

of breaks, that the design and workmanship on valves

and valve gear is not as efficient as formerly.

The causes of breakdowns are also of some interest.

To accidents and causes unascertained, 35 per cent. ; old

defects, 20; bad design, workmanship or material, 18,

and negligence of owners or attendants, 27.

A GREAT COMPANY'S ANNUAL REPORT.

Elsewhere we give in some detail figures from the

anual report of a 8459,318,424.41 company.
The Canadian Pacific Railway, with 10,543 mi'es of

track, 1,478 locomotives, 53,000 cars and 25 lake and

38 ocean steam vessels, is first among the great trans-

portation companies of the world, and it still grows.

During the past year 403 miles were added to the sys-

tem, and at the present time miles and miles of new road

are under construction.

^ ^

In the West, besides the building of branch lines,

"^he C.P.R. acquired through the Minneapolis, St. Paul

and Sault Ste. Marie Railway the \\"isconsin Central

Railway, and in the east the Orford Mountain Railway
Company, a fifty-eight mile road in Quebec.

One noticeable figure in the report is the passenger

income per mile. For carrying 9,784,450 passengers

they received $20,153,000, or i.SS per mile, or less than

the two cents per mile that some are so anxious should

be the legal fare in Canada.

This railway, run on commercial lines, serving the

community so cheaply and well, has been, and will be,

one of the great forces that have done so much to develop

our country ; and we should not forget that it took men
with vision and courage to launch such an undertaking,

nor that the capital invested represents a legitimate busi-

ness venture, now successful, but not always so.

It was well for Canada and the credit of the

country that the directors had at their disposal at the

end of the vear fifteen million dollars.

DOMINION STEEL CO. AUGUST OUTPUT.

In spite of the fact that it has been somewhat han-Ji-

capped by the coal supply, the Dominion Steel Company's
output in August showed a big- gain, while for the past

three months,, as will be seen by the following figures, the

output is away ahead of the corresponding months in 190S:

—

Tons, igog. Tons, 1908.

Pig iron 68,237 62, 197

Ingots 80,529 67,916
Blooms 71,404 '63,243
Rails 46,854 42,415

Rods 19,276 10,856

Sulphate 625 714

The shipments for the three months were 72,022 tons,

against 71,745 tons last year.

EDITORIAL NOTES.

Time is not the only thing the builders of the Hydro-
Electric Power Commission's line have to fight. The
other day was developed an amusing phase of the work,
when a conflict ensued between several farmers of Lin-

coln county and some members of a construction gang.

According to newspaper despatches, the spoils of victory

fell to the lot of the agriculturists, whose sense of fair

play, however, cannot be admired. Pitchforks and
shovels were their weafjons of defence, or rather attack,

and several of the workmen, who sustained injuries, will

probably enter suits for damages. They had no desire

to meet such indiscreet action.

» « • »

Owen Sound stands unique amongst Ontario towns
in that it has discarded all street names and adopted
numbers. Nearly sixty years ago Owen Sound was
incorporated as a village, and each new street opened
has added to the confusion of similar names and in-

definiteness of location. By their new system all

thoroughfares running north and south become avenues
and number from the Sydenham River. The streets run
east and west. The house numbering will be by the

block system. Owen Sotmd council are to be congratu-
lated for the enterprise they have shown in adopting
this sensible method of street naming and house num-
bering. Strangers and visitors will appreciate the good
points of the scheme, and Owen Sound will find she has
set a good example.

CANADIAN MINING INSTITUTE.

Meeting of Western Branch at Nelson This Month —
Members will Visit Spokane.

The sixth general meeting of the members of the wes-

tern branch of the Canadian Mining Institute will be opened
in Nelson, B.C., on Saturday morning, September 25th,

when routine business will be transacted and several papers

read and discussed.

The council of the branch having approved of the accep-

tance of an invitation received from the reception committee

to adjourn to Spokane and there join in welcoming the

.•\merican Institute of Mining Engineers to the northwest,

there will be at the close of the session in Nelson an adjourn-

ment to Spokane, where a joint session of the two institutes

will be held, at which several papers relative to the "Coal

Resources of South-eastern British Columbia and .Alberta"

will be read and discussed.

NEW LOCOMOTIVES.

G. T. R. Orders 25 from The Canadian Locomotive Co. of

Kingston.

A few days ago the Grand Trunk Railway placed an

order with The Canadian Locomotive Company, Limited, of

Kingston, Ontario, for twenty-five locomotives of the Mogul
type. Through the courtesy of that firm we are able to pub-

lish the following particulars:—

ENGINE.
Gauge 4' S%'
Type of Engine Mogul

Fuel used Bituminous Coal

Wheel Base of Engine, Rigid 14' o'

Wheel Base of Engine Total 22' 7'

Wheel Base of Engine and Tender so' 3"

Height over all. Engine and Tender 14' 8'

Heating Surface, Fire Box 160.2 sq. ft.

Heating Surface, Tubes iSS'-S sq. ft.

Heating Surface, Total 171 '-7 sq. ft.

Diameter of Driving Wheels 63'

Material of Driving Wheels Centres Cast Steel

Diameter and Length of Driving Journals 9' ^ 10'

Diameter of Cylinders tg

Stroke of Cylinders 26'

Type of Boiler Extended Wagon Top, Radial Stayed

Working Pressure of Boiler 180 lbs.

Number of Tubes 266

Diameter of Tubes 2'

Length of Tubes lO-io'

Injectors '. No. 9 Handcock

.Safety Valves World

Brakes Westinghouse American E. T.

Kind of Packitigr^tr... -.. U. S. Metallic
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TENDER.
Weight of Tender, Loaded 138,800 lbs.

Capacity of Tank in Imp. Gallons 6,000

Style of Tank Water Bottom

Coal Capacity lo Tons

Style of Truck .Arth IJar Type, Cast Steel Bolster

Diameter of Wheel 34'

Kind of Wheel Cast Steel Centre, Steel Tired

Diameter and Length of Journal 5 '3° x 10'

Brake Beam Ry. Co. Standard

ACE OF MUNICIPAL EMPLOYEES.

The labor force in the average city is overloaded with

superannuated men, many of whom had already passed their

years of active service or usefulness at the time of their

appointment to the city's service. As a result the city vir-

tually pensions these men at full pay, a rate at least double

that contemplated by the ordinary pension system. This

naturally makes a rank injustice to the men who have grown

old in the service of the city and exerts an influence demoral-

izing in its effect upon the efficiency of the force. While age

alone is less potent as a cause of inefficiency than others

which must be considered in connection with municipal work,

nevertheless it demands careful consideration.

This has been given in the searching analysis made

by Metcalf & Eddy, of Boston, consulting engineers to the

Finance Commission, in their investigation of the Boston

Water and Sewer Departments. In the case of the former

it was found that wdth a force of 53S men the average age

was forty-nine years and the average length of service about

thirteen years ; and, what is not apparent from this simple

statement of fact, the average age at time of appointment

is much greater now than it was some years ago, so that if

the present policy of appointing rrien upwards of forty or

even fifty years of age to do the work properly belonging

to young and vigorous men is persisted in, the efficiency of

the labor force is bound to be more and more seriously

affected. This becomes clearly evident when we consider

that most of the employees to-day are drawn from the ranks

of city-bred men, whereas twenty years ago the labor was

drawn mostly from the country, and moreover from a class

accustomed to hard manual labor.

The average ages at time of appointment of the men in

the labor force are shown in the following tabulation :

Ages at Time of Appointment of Men Now in Labor

Force.

Distribution Division

Per Cent, of No. of

were over forty at the time of their appointment. Doubtless
this condition would be even more marked in both depart-
ments if it were feasible lo tabulate the ages of all the men
who were appointed to the force in former years, since it is

a safe conclusion that there were men appointed when over
forty years of age who are now by reason of death or re-
signation no longer cunncc ted uiih ilic force:

Boston Water Department.

Percentage of the Total Labor Forces who are Older or
Younger than Designated Age.

Distribution Division. Income Division.
Percentage of Labor Percentage of Labor

Force who are Force who are
Present Age. Older. Younger. Older. Younger.

'° QO-S 0.2 loo.o

-5 99.2 0.8 gS.s i.s

3° Qfig 31 070 3.0
35 92.9 7-1 94.0 6.0
4° 83.8 16.2 82.0 18.0
^•5 70.S 29.5 65.5 34.5
5° S70 49.0 45.S 54.5
55 33-6 66.4 36.5 63.5
^° ^7-7 82.3 ,6.s 83.S
^5 7-7 92-3 6.0 94.0
'° 2.6 97.4 ,.5 gS-s
75 1.3 98.7 — loo.o

RAILWAY ORDERS.

Income Division.

Per Cent, of No. of

Age when Appointed.

Under 20

20-25

25-30

30-35

35-40

40-45

45-50

Over 50

Force.

4.0

9.1

18.4

16.5

16.3

12.

S

14.4

S.5

Total loo.o

Men.

19

43

87

78

77

60

68

40

472

Force.

4.6

7.6

12.2

16.7

19.8

16.7

12.

1

10.3

1 00-0

Men
3

5

8

1

1

13

II

66

A study of the relation of length of service to ages of

employees indicates clearly that the average term of service

does not keep pace with the increased age of the employees.

Substantially the same conditions prevail in the Sewer

Department. It further appears that whereas in the Sew-er

Division 13 per cent, of the labor force is composed of men
over sixty years of age, in the Water Department, as shown
in the following table, nearly iS per cent, of the labor force

in the Distribution Division, and 16% per cent, in the In-

come Division, are over sixty years of age ; and whereas in

the Sewer Division about 31 per cent, of the present labor

force were appointed when they were more than forty years

of age, nearly 36 per cent, of the force in the Distribution

Division and over 39 per cent, of that in the Income Division

7865—August 20—Approving location of C.P.R. station
at McTaggart, Sask.

7S66—August 20—Authorizing the C.P.R. to construct
an extra track across road allowance between Sections 21
and 16, Township 10, Range 20, west Principal Meridian
Manitoba. '

7S67—Aug. 20—Authorizing the C.P.R. to reconstruct
bridge No. 113.9, over the Illecillewaet River, B.C.

7S66—August 24—Authorizing the town of Barrie, Ont.,
to lay sewer under tracks of G.T.R. at Essa Street.

7869 and 7870—August 24—.Authorizing the Bell Tele-
phone Company to erect an underground conduit across
tracks of G.T.R. and Michigan Central Railways at Water-
loo Street, London, Ont.

7S7 1—.August 20—Rescinding Order No. 7749, dated
August 7th, 1909, in re G.T.R. station at Guelph, Ont., and
staying proceedings under Order No. 7394, June 28th, 'igog,m same matter, until the question of subway at Necve Street
is disposed of.

7872—August 20—Authorizing the Pembroke Southern
Railway Company to construct spur to the Lee Manufac-
turing Co., Pembroke, Ont.

7873—August 20—Directing the C.P.R. to provide and
construct two level highway crossings over public highway
known as the Gravel Pit and .Andrews Road Crossing, in the
district of Matsqui, B.C.

7874—August 20—.Approving location of C.P.R. Station
at Gull Lake, Sask.

7875—August 20—Authorizing the C.P.R. to construct
branch to the Rogers-Cunningham Lumber Company, Ltd.,
Lethbridge, Alta.

7876—August 20—Authorizing the C.P.R. to construct
spur to the premises of the Citizens Lumber Company, Leth-
bridge, Alta.

7877—August 20—Authorizing the C.P.R. to construct
spur to the premises of J. Wilson, Parish of Vaudreuil, Que.

7878—August 24—.Authorizing the C.P.R. to construct
spur to the Alberta Lumber Company, Vancouver, B.C.

7879—August 24—Authorizing the C.P.R. to construct
spur through blocks 21, 12, and 5. and across the lanes and
streets in the town of Saskatoon, Sask.

7880—.August 19—Dismissing the application of the
C.P.R. for Order No. 6856, dated April 17, 1909, by providing
that the wires at the crossings of the Seymour Power &
Electric Company, Ltd., shall be supported by a four-pole
structure on each side of the track.
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STRESSES IN MASONRY DAMS.*

By Willram Cain, M. Am. Soc. C.E.

The object of this investigation is to determine the

amounts and distribution of the stresses in a masonry dam,

at points not too near the foundations, having- assumed the

usual "law of the trapezoid," that vertical unit pressures

on horizontal planes varj' uniformly from face to face.

Experiment indicates that such vertical stresses increase

pretty regularly in going from the inner to the outer face,

for reservoir full, until we near the down-stream or outer

face, where the stress gradually changes to a decreasing

one, which decrease continues to the end of the horizontal

section. The law of the trapezoid is thus only appro.xi-

mately true over part of the section, but, as it gives

an e.xcess pressure where it attains a maximum, it errs on

the safe side.

The profile of the dam selected is of the triangular type,

with some additions at the top, but the method used in deter-

mining- the stresses is general, and will apply to any type

of profile. The final equations will give at any (interior or

exterior) point of horizontal section considered the vertical

unit stress on the horizontal section, the normal stress on a

vertical plane, and the unit shear on either horizontal or

vertical planes. From these stresses, the maximum and

''=^'"a D C

Fig. 1.

minimum normal stresses, and the planes on which they

act, can be determined, and ultimately, if desired, the stress

on any assumed plane can be ascertained.

The solution presented is approximate, which is justi-

fiable in view of the approximation involved in "the law of

the trapezoid" used. The results, however, are practically

correct, as will be evident from the checks applied, resulting

from the exact theory given in the Appendix. The theory

used, being simple, should be easily followed.

Let Figr. 1 r>-i ri ; en' a s'xe of thi dam contained be-

tween two vertical parallel planes, i ft. apart and perpen-

130 0.65

dicular to the faces. The batter of O B is, = ;

4 0.02 200 I

thai of O E being = . The batter of the inner face

200 I

was found by trial, so that the centers of pressure on hori-

zontal sections, for reservoir empty, should nowhere pass

more than a fraction of a foot outside the middle third of

the section. The simple type of profile shown was adopted

for ease of computation.

For convenience in subsequent computations, the

breadth, b = E B, of horizontal sections, corresponding to

various depths, h, below the surface of the water in the

reservoir, are given, all dimensions being in feet:

h = 199.0, b= 133.330

h= 199.5, b= 133,665

h=2oo.o, b= 134.000

h= 2oo.s, b= 134,335

h= 20i.o, b= 134,670

Take the weight of i cu. ft. of masonry equal to i
;

then the weight of masonry above any section is equal to

the corresponding area in Fig. i above that section. The
area of the portion above E O B is readily found to be 712,

and its moment about the vertical, A O, is 11 603, the unit

of length being the foot. In Fig. 1, D is where the verti-

cal through the centre of gravity of the dam above the

joint, E B, cuts that joint, and C is the centre of pressure

on that joint when the water pressure on E O is combined
with the weight of masonry, \V, above E B.

.A.S h varies, suppose each horizontal joint, in turn,

marked similarly to the joint at h = 2oo, -with the letters E,

A, D, C, B ; then, for any joint, on taking moments of the

triangles, A OB, .\ O E, and the area above O B, we find,

A O
(.-VB^ — E.V) + II 603

6

AD=
W

-Assuming that the masonry weighs 2?3 times the water

per cubic unit, then the weight of a cubic foot of water is

—
. It would entail but little extra trouble here, where the

5

inner face has a uniform batter throughout, to include the

vertical component of the water pressure on the face, E O

;

but it will be neglected as usual.

The horizontal water pressure for the height, h, is thus,

2 h' I III
- X - = - h", and its moment about C is, - h^ x - h = — h'.525 5 3 IS

Taking moments of \V and water pressure about C, we
have at once, i h'

D C = — X —

.

.5 W
From the last two formulae, we derive the following

results :

h
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To find the unit shear on vertical or horizontal planes*,

consider a slice of the dam, bounded by horizontal planes at

h = 199 and h = 200, the water face and a vertical plane, at

a distance, x, from the inner face (Fig-. :), in equilibrium

under the water pressure acting: horizontally on its left face

and the forces exerted by the other parts of the dam on the

slice. These forces consist of the uniformly increasing

stress, P', on top, acting- down ; the uniformly increasing

stress, P, on the bottom, acting: up; a shear acting- on the

vertical plane at the right, of average intensity q, per square

foot; the weight of the body (x — o.oi), besides the hori-

zontal forces to be given later. The vertical component ot

the water pressure is here neglected, as usual. The origin

for X IS taken, here and in all subsequent work, at the level,

h = 200, at the inner face.

For equilibrium, the sum of the vertical components

must be zero.

Therefore, q, = (x — 0.01 ) -I- P' — P (2)

To find P', substitute in Equation i, x' = x — 0.02, Pj =

32.22542, p, — Pa = 145.22941, b = 133-330, giving P' =

32.20364 X + 0.5446238 x" — 0.6442906. P, x' = X, Pi =

32.24139, p, — Pj = 146.1441, and b = 134; therefore

P = 32.24139 X + 0.5453138 x'.

Substituting in Equation 2, we derive the average unit

shear,

q, = — 0.6542906 — 0.96225 X —0.0006900 X'. . (3)

This value of qi is strictly correct when x > 0.02. It is

slightly in error when o <^ x < 0.02.

Jl
—

l')()
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having only two or three significant figures in the final re-

sult. If the planes originally had been taken o.i ft. apart

vertically, a ten-place table would have been required.

Checks.—The value of p', for x = o, p' = 80.012896, is

the same as that given by .'\ppendix (a), 80 + 0.6448 x 0.02.

When X = 134, the formula gives p' = 75.81, whereas the

exact theory, Appendix (b), gives p' = m" p = (0.65)° x

178.39 = 75-37- The difference is 0.44 at the outer face.

For any other point, it might be assumed to vary with x, so

0.44

that it could be corrected by subtracting x = 0.0033 x

134

from the value of p' above. For ease of computation, the

formula will be written,

p' = 80.01 —• 0.02 X + 0.00034 ^' — o.ooooi — .... (8)

3

The first coefficient of x' cannot be counted on to the last

two figures, hence we are permitted to change 323 to 333 in

that coefficient. When x = 134, Equation 8 gives p' = 75.41,

nearly the exact value.

The three formulae for p, q and p', at the level h = 200,

are thus as follows :

—

p = 32.24 + 1.09063 X.

q = — 0.64 -I- 0.962 X — 0.000686 X'.

x'

p' = 80.01 — 0.02 X + 0.00034 X" O.OOOOI —

.

3

Q'
.

F,—

.r=0
«— O.OI

.r

h= ^0.5
a; + 0.01

G
J5' X 1

O
Fig. 4.

—1

Since the weight per cubic foot of masonry was assumed as

two and one-half times that of water, we must multiply the

5

stresses given in Table 1 by - (62.5) = 156.25, to reduce to

pounds per square foot; or by 1.085, to reduce to pounds per

square inch.

TABLE 1.

X



RAIL\VAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY Mileaee
Operated

I

Capital In

Thouunds

Canadian Pacific Railway ! 8.920.6

Canadian Northern Kailway.
'Grand Trunk Railway..
T. & N. O
Montreal Street Railway
Toronto Street Railway..
Winnipee Electric

2.966.9
3.536
S34
138.:

114
70

tiso.ooo

226.0U0
(Gov. Road)

18.000
S.OOO
6.0U0

Par
Valut

»100

100

100
100
100

EARNINGS
Week of Sept. 7

1909

»1.6W.0OO~
193. 400
989.143
84.965
6.0t;2
93.613

1908

i.sin.ooo

175,300
821 .9<2

18.915
74,118
88,125

STOCK QUOTATIONS
TORONTO

Price
Sept. 10 I

06

Price
Sept.2
09

Sale*
Week
End'd
bept.O

1823 180) 180;l 520

I'nce
Sept .9

'09

.1. .1.

MONTREAL
Pnce Price
bept. 3 Sapt. ')

(M '09

174i 174 i 188 182181 180

Price
Sept. 10

'08

*lat. prel. 107i,3rd pret. (8], ordinary 24].
.1-

106

170
126i
ll'JO

126 126
187

1

126i
187

174 170 213 212)22&i 214
110 1U5I IU61 l'J6 1261 125) lib

21,170 166. Ib7 187

Sale*
Week
End'd
Septus

716

* G-T.R. Stock is not listed on Canadian Exchanges Thes* price* an auotad on the Londoa Stock Exdianga.

CANADIAN PACIFIC RAILWAY COMPANY'S ANNUAL
REPORT FOR THE YEAR ENDING JUNE 30th, 1909

The annual report of the Canadian Pacific Railway for

the year ending- June 30th, 1909, shows total earnings

amounting to $76,313,320.96. These earnings were

made up as follows: Passengers, $20,153,000.83; freight,

$48,182, 52aii ; mails, $778,822.35; and sleeping cars, ex-

press elevators, telegraph and miscellaneous $7,198,977.67.

The working expenses for the year amounted to $53,357,-

74S.06, thus the working expenses amounted to 69.92 per

cent, of the gross earnings, and the net earnings to 30.08 per

cent, as compared with 69. 47 and 30.53 per cent, for 1908.

Equipment.

The equipment of the road consists of :

—

Locomotives 1,478

•First and second-class Passenger cars, Baggage
cars and Colonist sleeping cars 1,461

First-class sleeping, dining and cafe cars 275

Parlor cars. Official and Paymasters' cars 60

Freight and cattle cars (all kinds) 47,748

Conductors' Vans 797

Boarding, Tool and .Auxiliary Cars and Steam Shov-

els 3,013

*Includes cars in Line Service

.\s denoting the volume of freight handled this following

t.ible is of interest:

—

Description of Freight Forwarded

Year F.ndcd June 30th
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LATE CONSTRUCTION NEWS.

TENDERS.

BARRIK.—Tenders for the construction of the sewaj^re

outfall works in connection with the Allandale sewers, now
under construction, were opened this week, but in the judge-

ment of the committee and engineer were not acceptable

;

the town is advertising again in these columns calling for

tenders to be in on September 30th, igog. C. H. & P. H.

Mitchell, consulting engineers, Toronto.
» ^ «

MONTREAL AQUEDUCT.

The Waterworks Department have not yet awarded the

contract for widening, from 40 to 140 feet, the aqueduct be-

tween Lachine and Montreal. On Tuesday the following ten-

ders were opened. Superintendent Janin estimated that the

work would cost $1,284,754.

Quinlan & Robertson, Montreal $ 815,690
Stanley & Co., Toronto 856,900
Canadian General Development Co., Montreal 890,700
Cavicchi & Paganlo, Notre Dame du Lac, Que. 948,280
Nova Scotia Construction Co., Sydney 1,047,950
Larkin & Sangster, Trenton, Ont 1,099,720

Laurin & Leitch, Montreal 1,115,875

F. H. McGuigan, Toronto 1,205,660

M. Connelly, Montreal 1,242,280

P. McGoverin, Boston 1,294,380

P. Mullarkey, Montreal 1,471,205

• mm *

CURRENT NEWS.
Ontario.

X1.\G.\RA FALLS.—Chippewa is to have another large
industry, five acres of the racecourse having been purchased
for a site for the Electric Furnace Products Company's
plant. Building operations are to begin at once, .^bout 50
hands will be employed, which number will ultimately be

more than trebled. The main building will be iSo by 12s
feet, of brick, steel and concrete. The company will mana-
facturc railroad switches and rails.

Manitoba.

WLNXIPEG.—The C.P.R. despatchers are now hand-
ling trains between here and Brandon by telephone over the

system which has recently been installed. The work is

merely experimental, but if it is successful the telephone will

largely supplant the telegraph.

WINNIPEG.—The iron working and steel industries of

the West are making great strides this year. The Dominion
Bridge Co., Western Canada branch, report that the last

three months represent more business than in the twelve

months of igoS. In July and August they closed contracts

for steel in the many large buildings, all shopped in Winni-
peg works.

WINNIPEG.—The Manitoba Rolling Mills are being
rapidly pushed forward to completion. The main building.

which will be utilized for blast furnace work, is 240 feet long
and 150 feet wide, and is erected upon cement pillars. The
furnaces will be installed at an early date.

British Columbia.

\ F.RXOX.—Representatives of several municipalities in

this district, including City Engineer Hawkes, recently peti-

tioned the Forestry Commission to recognize the importance
of preserving the timber areas of Mt. Aberdeen and thereby

safeguard the water supply of the neighborhood.

WINNIPEG.—Mr. C. J. Brown, city clerk, has given
notice of the city's intention to construct numerous sewers,
granolithic walks, etc.

WINNIPEG.—The steel work on the twelve-storey J. D.
McArthur Building, in which 1,200 tons of steel was used
was completed on September ist, the exact date specified iu

the contract. This is a record in steel construction, as the

first column was not put in place until June 21st. The
Dominion Bridge Company were the contractors for the steel

as well as the erection, and Mr. M. W. Julien, superintendent

of construction for the company, had direct charge of the

work, having 52 men employed. A remarkable fact in con-

nection with the steel work on this immense building was
that not one serious accident occurred.

Sasltatchewan.

RF.GIX.^.—The following information in regard to

building returns in Regina is furnished by Mr. Angus Smith,

city engineer :

Value Increase

$168,224 8.87 %
153,112

No.

-August 1909 30

August 1908 20

Jany. to Aug., igog 203

Jany. to Aug., 1908 180

British Columbia.

COMOX.—E. Millett is building a bridge over Boynes

River.

598,869 62.79 %
367,470

PERSONAL.

MISCELLANEOUS.

Ontario.

TORONTO.—The Ontario Government ^vill take steps'

to proceed with the reconstruction of the damaged portion
of the Parliament buildings at once. \ fireproof roof wil'

be placed on the damaged pan of the building, and th<>

question of extending this system of roofing over the cntirp
•iniciure will be considered.

MR. G. S. SCOTT, S. P. S., '05, has been appointed

assistant in mineralogy by the University of Toronto.

MR. S. DUSHMAN, B.A., has been appointed lecturer

in electro-chemistry for the year 1909-10 by the University

of Toronto.

MR. C. R. YOUNG, B.A.Sc, has been re-appointed

lecturer in Applied Mechanics by the University of Toronto

for 1900-10.

MR. FRANK SCOTT, treasurer of the Grand Trunk
Railway, has been elected president of the International As-

sociation of Railway Financial Officers.

MR. J. GRANT MACGREGOR, formerly of Goderich,

Ont., has been appointed chief engineer for the Alberta Cen-

tral Railway Co., with head offices at Red Deer, Alberta.

MR. W. W". POPE, K.C., for twenty years connected

with the solicitor's office of the G. T. R., was recently ap-

pointed Secretary to the Hydro-electric Power Commission.

ALDERMEN CROWE, MORTON and MacMILL.'>iN, of

Vancouver, B.C., accompanied by Building Inspector Jarrett,

will visit Seattle, St. Joseph, Mo., Chicago, and other cities

to inspect the newer methods of paving, incinerator plants,

building conditions, etc. They left this" week on their mis-

sion.

MR. JAMES H. NORRIS, for the past nine years busi-

ness manager of the John F. Allen Riveting Machine Com-
pany, 370-372 Gerard Avenue, New York City, has resigned

to take a rest of about two months, part of which is to be

spent on an extended trip. He has not yet formed any defi-

nite future connection, but has several positions under con-

sideration.

MESSRS. SMITH, KERRY & CHACE, engineers; head

office, Toronto; have just opened a branch at 71 Fairfield

Building, \'ancouver, B.C., where they will carry on British

Columbia and Pacific Coast work. Mr. H. J. Haffner, Mc-
Gill, 1904, who is in charge, is experienced in railway, muni-

cipal and irrigation engineering. It is proposed to do gen-

eral business, including, in particular, water-power electricnl

development. Considerable irrigation and hydro-electric

work will be handled.

OBITUARY.

MR. WILLI.^M T. GELL, who was appointed master

mechanic of the G.T.P. at Rivers, Man., in February, 1908,

died at the home of his mother, in Stratford, Ont., on Thurs-

day, September gth. Mr. GcU was well known in railway

circles.
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Sanitarp Ret)ieu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

STRKAM POLLUTION.

Each season brings its own problems. The wet

season, drainage, the winter months, snow removal, the

spring time, refuse cleaning, and the continued dry

wccither throughout many districts forces upon many
numicipalitios consideration of the sewerage and sewage
problem.

Streams that are usually large enough to dilute the

sewage have become polluted, and in the immediate

vicinity of the outlets of trunk sewers there is a con-

siderable area of grossly polluted ground. The lake

levels have dropped a foot or so, and the shore line in

some localities is strewn with the waste from our sewers.

In some cases our water supply has become contami-

nated to a dangerous degree.

.A.11 this brings our municipalities face to face with

the question of installing sewage disposal works.

Sooner or later it must come. Those municipalities that

have the foresight and courage to undertake such works
will effect great savings, for they will prevent the out-

break of epidemics in the town that cost far more than

do properly installed refuse and sewage disposal works.

.\n outbreak of typhoid may be necessary before

some people can see their whole duty—but it is a very

expensive reminder.
» ^ <

SEWAGE DISPOSAL.

REMOVAL OF PUTRESCI Bl LITY*

CHAPTER V.

Contact Beds (Continued).

In the previous chapttM' dealing- with the subject of con-

tact beds and their power to remove putrescibility from sew-

age, we have demonstrated that, (a) A contact bed is some-

thing more than a mere filter, a filter being generally under-

stood to remove undissolved matters by the mechanical ac-

tion of straining, whereas a contact bed has the power of

retaining and absorbing not only undissolved matters, but

also organic matters in solution which are incapable of be-

ing affected by the mere process of straining; (b) The dis-

solved organic matters are drawn from the sewage to the

surface of the filtering material of the contact bed, which

becomes coated with a gelatinous film of great absorbing and

suction power, and that this absorption takes place during

the period when the bed is full of sewage ; (c) The final

process of nitrification or oxidation of the absorbed organic

matters takes place, only after the liquid has been withdrawn

from the bed, and a supply of air is admitted to the pores

of the filter.

A certain amount (but very little) decomposition of or-

ganic matter takes place with the production of carbon diox-

ide, analogous to the decomposition in a septic tank, during

the period of contact. This form of decomposition which is

sometimes called anaerobic is not the aim in contact bed

treatment.

In order to maintain contact beds at equilibrium, it is

obvious that the relations between the processes (b) and (c)

*These articles are specially prepared for this Review

by Mr. T. .Aird Murray. Consulting Engineer, Toronto.

niUbl be clusuly htudi^d. it is ncces.-5ary U> kiujw the icuglii

of time necessary for contact, so that sufficient of the or-

ganic matters arc absorbed to produce a non-putrescible efflu-

ent, and again it is necessary to know the length of time

necessary for rest or aeration, so that ample opportunity is

given for nitrification to take place with the absorption, and

produce a numcralized effluent, capable of only absorbing

further oxygen to the amount allowed in connection with ncn-

putrcscibility.

The above factors and their comparative relations depend

largely upon the nature and strength of the sewage under

treatment, and no absolute rules can be laid down. Further,

the preliminary treatment adopted with reference to the re-

newal of solids, either by ordinary sedimentation, septic tank

sedimentation, or chemical precipitation has a direct bear-

ing upon the efficient working of contact beds.

For example, Dunbar found that with the Hamburg sew-

age, contact beds could be filled six times a day with fresh

sewage without yielding an unsatisfactory effluent. Whereas

they would only take septic sewage twice a day. (See Princi-

pals of Sewage Treatment, page 87.)

Absolute data for the proper working of contact beds

can only be obtained by a close investigation of the particu-

lar plant in question. .'\ny upsetting of the equilibrium

soon makes itself evident to the works manager, caused

either by over-dosing or insufficient aeration, as the bed

becomes spongy and clogged and its water containing capa-

city falls to zero.

There exist, however, certain general data and laws,

which in the above relation it will be well to give some

detailed attention to.

It has been noted that during the period of contact, a

septic action of decomposition takes place with the produc-

tion of carbon dioxide. It is very probable that if this con-

tact period is too prolonged, that this septic decomposition

may have an inhibitive action on the nitrifying organisms

contained in the absorptive film. Wollny, in relation to

agricultural chemistry, demonstrates that the production of

carbon dioxide is in proportion to the amount of organic

compounds added to the soil, and that an accumulation of

carbon dioxide has the eventual effect of stopping further

decomposition even if oxygen is present. This anaerobic

period of contact, which is an essential to the contact bed,

is the chief objection to the process, and also provides the

reason why the system is not so efficient as that of the per-

colating filter, which at no period provides anaerobic con-

ditions.

With reference to the period of contact the Royal Com-

mission state (page 54, par. 106), "The evidence shows that

two hours' contact and four hours' rest have generally been

found to give the best results in practical working, where

the beds are filled three times a day, but no rule can be laid

down which is of universal application.

Dr. Fowler with reference to his Manchester (England)

experience states as follows: "The periods depend almost

entirely on the age of the bed and the dilution of the sewage.

Tn the initial stages of working, long contacts (e. g., tweiity-

four hours) have been found advantageous, their efTect being

to facilitate the formatinon of a slimy layer of colloidal mat-

ter on the medium, in which the real biological action begins.

As this layer increases, the absorptive effect increases also,

and less time of contact is required. Moreover, a greater
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quantity of water is held up in a bed, and the quantity of

draining: increases, till with a bed in long use a very short

contact, say, a quarter of an hour is all that is required.

With increase in •dilution of the tank efHucnt, due, e. g. , to

storm water, the period of contact may be reduced to a min-

imum. In general, after the bed is once mature, the period

of rest is more important than the period of contact, and the

total time occupied in twenty-four hours in filling, standing

full, and emptying should not exceed the total of the period

of rest. Thus, with fer<iuent fillings, the time of contact

should be shortened. If the bed takes long to fill, the extra

time in filling should be taken from the time of contact."

The above is quoted as it represents fairly accurately

English practice, which has given great attention to the

practical working of this system. Dunbar in his Hamburg-

experiments practically substantiates English practice in this

by any neans at the same rate. The main portion of the

purification had taken place, therefore, during the first half

hour. The experiment was repeated, allowing the first filter

to stand full of sewage for five minutes, the second for thirty

minutes, and so on. The filters were now more mature, and

within the first five minutes the oxygen absorbed was re-

duced from 13.87 to 2.34, i. e., by 83.2 per cent. The main

portion of the purification had thus been achieved during

the first five minutes. Dunbar, therefore, points out what

must be apparent, that the separation of the putrescible mat-

ters in solution does not occur gradually, requiring

prolonged periods of contact, as would be the' case if it were

due to the direct decomposing action of bacteria during the

time of contact.

We must conclude that the time of contact or period

when the beds stand full is useful only as far as the question

SEDIMENTOTIO N

T F\ |V»K.^

is
lit i£m

direction. In order to test the amount of purification effected

and absorption at various periods of contact, six filters were

constructed of exactly similar size and of the same material,

and they were charged simultaneously every day with the

same sewage. The first filter was discharged after standing

full for half an hour, the second after an hour, and so on.

The results are shown in the following table :

—

Reduction in oxygen absorbed effected by Contact Bed,*

Oxygen absorbed

(parts per 100,000) Percentage
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eral construction of the bed allows a complete a<-ration,

whereas with soil the atmosphere has great difficulty in pen-

etrating- to depths of over 2 feet.

During the period of aeration, when nitrification is tak-

ing place, the contact bed is practically a breathing thing,

taking in oxygen and expiring carbon dioxide. That this

action is biological, thero is practically no doubt. If a well

matured bed be treated with chloroform or mercuric chloride,

nitrification at once ceases, although for a time the film will

continue to absorb oxygen and produce carbon dioxide, prov-

ing that this action is due to chemical causes and not to

micro-organisms, or possible to a docomiK)sition brought

about by enzymes, as in the case of a septic tank.

Loss of capacity and clogging are the great drawbacks

to contact beds. The Royal Commission (Fifth Report)

give the following factors as chiefly responsible for failure :

(i) Disintegration of the filtering material.

(2) Consolidation of the filtering material.

(3) Deposition of colloidal matter.

{4) Growth of organisms.

(5) The volume of liquid passed on to the bed.

(6) Insufficient rest.

(7) Inefficient drainage.

(S) The amount of suspended matter passed on to the

bed.

A very brief consideration of the above factors will convince

anyone that they can all be guarded against by proper con-

struction and careful working.

Nos. I and 2 may be taken together and they point to

the necessity of choosing a filtering material w-hich will not

disintegrate either by contact with the liquid or by frost.

The rnaterial must, primarily, be hard and insoluble, and of

such a character and size that it will build itself up in the

bed without crushing or settlement. Soft sandstones pro-

ducing grit silt are useless, and the same may be said of

certain soft and unwashed furnace clinkers, although well

burnt hard furnace makes an ideal filtering material. Nos.

3 and 4 can be reduced by flushing- and rest. Xos. 5, 6, 7

and 8 are all matters which should be primarily attended

to in construction and design of the work.

With reference to the size of material, from 'sth to 5sth

inch diameter is suitable for sewages from which about 60

per cent, of the original solids in suspension have been re-

moved

THE DURHAM MAIN SEWERAGE WORKS.*

By H. W. Taylor, A.M.Inst.C.E.

.A.S is well known, the citj' of Durham is a very old town,

and dates for many centuries back, and consequently the

drainage and sewerage arrangements, such as they were,

date from these times. The houses and streets were no

doubt originally drained by old stone culverts and drains

(many of which are in evidence to-day), discharging into

the river.

The first attempt at systematically sewering the town

was about the year 1853, when Mr. Hawkesley, of London,
designed and carried out a system of what he termed "pot-

pipe sewers," picking up the drains of the houses and

discharging the sewage into the river at about 33 points.

The city of Durham is situated on both banks of the

river Wear, this river having a very tortuous course through

the city and dividing the town roughly into three parts

—

namely, the North-road and Western Hill districts in the

west, the Cathedral, Claypath and Gilesgate district in the

centre and north-east, and the Elvet district in the south-

cast

Generally speaking, the town slopes steeply to the river

which is the natural outlet for the sewage. There are two
dams across the river in its course through the city—namely,

near Framwellgate Bridge and near Prebends Bridge. These

'*Paper read at the first annual general meeting of the

Institution of Municipal Engineers.

dams impound the water, and consequently sewage matter

remains in them for long times at a stretch, the only
flushing possible being by means of floods. The fall in the

river is not very great, and consequently the difticulty of

drainage is thus increased when one bears in mind the very

roundabout and tortuous course of the river.

Original Scheme.—The original scheme adopted by the

Council .iljcut iSijS was to lay gravitating sewers following

the course of the river on both sides to a point opposite

Sands House, where the sewage was to be raised by large

gas engines and centrifugal pumps from a pump well into

chemical precipitation tanks. Thence the sewage was to

pass through filters and ultimately over about 8 acres of

'.and.

Intercepting Sewers— It will be readily seen that with

this system the gradients of the sewers were necessarily

extremely flat, the flattest one having an inclination of about

I in S72, while others were of i in 670 and 633. This was
an important point in the drainage system, as these gradi-

ents necessarily were not self-cleansing and the Council

feared deposit taking place in the pipes, which fear the

author shared. The alternative of this was to bring the

sewage from the Elvet district by means of a tunnel under

Claypath to the Sands. Great difficulties and dangers were

prophesied, and it was stated that if an attempt were made
to drive this tunnel terribly bad ground would be encount-

{
ered and the cost would be enormous. The Council, however,

acting upon the advice of the engineer, had a series of bore-

holes sunk along the line of the intended tunnel which

showed the ground to be very much better than the prophets

foretold, with the result that the tunnel was successfully

driven without incurring any exceptional trouble or expense.

The result of this tunnel is that the gradients of the

sewers have been greatly improved, the flattest one being i

in 300, as compared with i in S72, for the circuitous route

following the river banks. It is also interesting to note that

by this means one river crossing was avoided.

Some of the intercepting sewers had to be constructed

upon piles in the river, and this was carried out in the fol-

lowing manner. Rolled steel joists were driven to a solid

foundation, the soil was excavated to well below water level,

the joist was then encased in a sanitary pipe filled with

cement concrete. The result of this is that the work has

been very satisfactorily done at a very reasonable cost.

Flushing chambers are provided where necessary- at the heads

of the sewers, and a system of ventilation chiefly by shafts

near the houses and ventilating manhole covers in the fields

will be shortly installed.

Scheme Finally Adopted.—The disposal works finally

adopted by the Council are as follows : The sewage upon

arriving at the pump well will be raised by (a) small gas

engines and centrifugal pumps dealing with the dry-weather

flow, or (b) large gas engines and pumps dealing with the

greatly increased flow in times of heavy rains into (c) de-

tritus tanks, then passing through (d) storm overflows into

(e) hydrolytic tank, thence through (f) rectangular perco-

lating filters, the effluent from which will, by a series of

carriers, gravitate over (g) about 12 acres of land, and, pass-

ing into the underdrains, will ultimately reach the river in

a thoroughly purified state. The excess flows from the

storm overflows will discharge respectively into the river

and on to storm-water percolating filter-beds, so that the

system of purification will be very thorough.

Sewage Flow The population of Durham has slowly

increased during the past twenty or thirty years, but the

chief increase took place at Western Hill. Up to 1906 this

district was outside the boundaries of the borough, but

since then the boundaries have been extended, and the popu-

lation increased accordingly from about 14,000 up to 18,000.

The system of sewers w-ill easily convey the sewage from at

least 30,000 population, while the sewage disposal wroks are

designed for :S,ooo population, but it should be noted that

the system adopted is essentially elastic.

Pumping Machinery.—The pumping arrangements con-

sist of two distinct sets of engines and pumps for dealing
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with the dry-weather flow and storm flow respectively : The

smaller set consists of 4 and 8 horse-power gas engines,

driving centrifugal pumps, and designed to deal with the

varying rate of flow, the larger engine and pump dealing

with the day flow, and the smaller one with the night flow.

These engines and pumps will be fixed in the small under-

ground pumping station. The larger set consists of two

30 horse-power gas engines, driving centrifugal pumps, and

designed to deal with the sewage flow during times of ex-

ceptional rains, under which conditions the sewage w-ill

probably exceed the dry-weather flow many times. (It should

be noted that the system of sewers is on the "combined"

system, that is to say, the sewage and storm-water discharge

into the same system of pipes, although it is ultimately in-

tended to exclude as much storm water as possible, where

this is feasible).

Detritus Tanks The detritus tanks are of the deep

Dortmund type, haNang conical bottoms. This is intentionally

arranged so that the detritus can be discharged from the

bottom cf the tank by opening a valve without having to

empty the tank, such as is necessary with the shallow type.

The author considers the Dortmund type of detritus tank

to be one of the most efficient at present known.

Hydrolytic Tanks.—The type of tank adopted is quite

different from the ordinary hollow rectangular or septic tank.

It will be built of ferro-concrete. It is a very great improve-

ment on the septic tank, as it really separates the sludge

from the liquid in a very much more efficient and satis-

factory manner than has yet been obtained with any other

kind of tank the author is aware of up to this date. The
sewage passes through this tank, and in its passage it is

freed of nearly all its solid matters and some portion of its

colloids also. Valves are arranged in the bottom of the

hydrolytic tank so that the sludge can be run off without

emptying the tank, and this is a feature of the type. The
tank is the subject of a patent.

Percolating Filter.—The sewage after leaving the hy-

drolytic tank will flow into a centre feed channel between

two rectangular filters, over which it will be evenly distrib-

uted by means of rectangular distributors. These filters are

provided with false floors so as to afford efficient aeration

and drainage, and are filled with suitable media (preferably

clinker) graded in size. The floors have a cross fall, and

the effluent is collected in channels at the sides along which

it runs to a sump at the lower end, where the humus passing

out of the filters with the effluent will be caught.

Land.—The total area of the land purchased by the

corporation consists of 19 acres. Of this the cottage, pump-
ing station, cart road and other walks, tanks and filters

occupy about 7 acres, leaving a net area for irrigation of

about 12 acres. The ground has been divided into plots and

levelled, the surface being formed into ridges and furrows.

The land is, generally speaking, of a sandy loam, with

little or no gravel, and clay was encountered in one or two

places. Underdrains have been laid under the barrow paths

and walks, into which the effluent will percolate, ultimately

discharging into the river in a purified state through three

outlets.

Sludge Disposal.—The arrangement for disposing of

the detritus from the detritus tanks and the sludge from the

hydrolytic tank is by burial in the land. Trenches will be

cut about 1 ft. or 15 in. deep in the land, into which sludge

will ffravitate. It will then be immediately covered over,

and thus aerial nuisance is reduced to a minimum. The
matters raised by the rakes from the screen in the pump
well will also be dealt with in a similar manner.

Storm-Water Filter The storm-water filter is constructed

in a somewhat similar way to the percolating filters, except

that it is only 3 ft. d<>ep, and the media is of larger size.

The storm-water will be roughly distributed over its surface

by means of half-pipes or wooden troughs. This filter is

also provided with floor tiles to afford the necessary aeration

and drainage.

Cost.—The estimated cost of the entire scheme, includ-

ing land, disposal works, and intercepting sewers, is about

$2x5,000, and it is expected that the works will be carried

out for a little less than this amount.

IMPROVEMENT NAVIGATION ASSOCIATION.

The Great Lakes and St. Lawrence.

The Great Lakes and St. Lawrence Improvement Navi-

gation .Association, organized at Toronto on September gth.

They decided to wait on the Dominion Government at an
early date to urge the advisability of deepening the VVelland

Canal. In the meantime a circular setting forth the neces-

sity of the improvement will be printed and circulated among
the various municipalities. The following officers were
elected :

—
President, H. W. Richardson. Kingston ; Vice-presidents,

H. Champ, Hamilton, Thomas Conlin, Thorold, Thomas L.

Church, Toronto, Thomas King, K.C., Kingston, A. E.

Kemp, Toronto, Mayor J. S. Campbell, St. Catharines,

Colonel Ponton, Belleville, A. A. McKay, Hamilton, J. B.

Miller, Toronto, L. L. Henderson, Montreal, Mayor L. H.

Daniels, Prescott.

NOVA SCOTIA SOCIETY OF ENGINEERS.*

The election of officers for 1909 resulted as follows :

President, S. Fenn ; First Vice-President, J. A. Stairs;

Second Vice-President, J. W. Mackenzie ; Secretary, J. Lome
Allan; Council, Prof. R. R. Keeley, A. R. McClean, H. C.

Burchell, D. McD. Campbell, J. G. McKenzie, A. G.. Robb,

G. M. Archibald and \V. G. Yorston.

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadiaa Enginect
tor a small fee.

7SS1—August 27—Covering regulation adopted by the

Board for the carriage of explosives by railways subject to

its jurisdiction.

78S2—.August 24—.-Approving of change of location of

the G. T. P. Railway from the East line of Section i. Town-
ship 52, Range 24, West of 5th Meridian, District of North

-Alberta, Province of Alberta, mileage 43.56 to mileage 55.15.

7S83—.August 24—Approving location of G. T. P. branch

line, Melville-Regina Branch, Section 31, Township 22,

Range 6, to Section 13, Township 21, Range 12, West 2nd

Meridian, mileage o to mileage 33, District of Assiniboia,

Saskatchewan.

7SS4—.August 24—Recommendation to the Governor in

Council for approval of By-law of the Oshawa Railway Com-
pany in re-spitting and smoking on Railway premises.

7885—.August 24—Recommendation to the Governor in

Council for approval of By-law of the Thousand Islands

Railway Company in re-spitting and smoking on railway

premises.

7886—August 24—.Authorizng the Alberta Government

Telephones to erect wires across the tracks of the C.P.R. at

Sullivan Street, Camrose, Alberta.

7887—.August 25—.Authorizing the City of Hamilton to

erect lay water pipe under tracks of G.T.R. at the inter-

section of Hillyar Street and the Northern and North

Western Branch of the Railway.

7888—.August 27—.Authorizing the Canadian Northern

Ontario Railway to construct joint section of C.P.R. and

C.N.O.R., Parry Sound Spur, under the tracks of the C.P.R.

at Parry Sound, Ontario.

7880—.August 27—Approving By-law of- the New Bruns-

wick Southern Railway Company authorizing H. W. Newnham

(Continued on Page 320).

Continued from page 279 Vol. XVIII.
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COST OF BRICK SEWER.*

On the 26th June, 190S, work was commenced on the

construction of the Kent St. Relief Sewer, and which was
carried out by the city (day labor). Starting at a point on

the Ottawa River, it extends in a southerly direction. This

sewer is for the purpose of relieving- a system of small tile

pipe sewers and a 2' 8" x 4' Brick sewer, which becomes

badly surcharged after every rain storm, in the vicinity of

Lauricr Ave. VV. From the outlet on the Ottawa River to

the 6 foot by 6 foot inspection chamber at the top of the cliflf

the sewer is of steel pipe, 24 inches in diameter, in six sect-

ions fiang-ed and bolted together. The total length is 146

feet 6 inches, on a 70 per cent, grade, and the last two pipes

at the flanges are bedded on a rock foundation in a mass of

concrete 7 ft. by f*?et by 3 feet g inches. From the inspec-

tion chamber the sewer is circular, 48 inches in diameter,

and built of brick 8 inches in thickness. The brick sewer

is constructed in open cut throughout, and the trench is dir-

ectly on the line of the old 15 inch tile pipe sewer, .^t first,

considerable difficulty was experienced in getting rid of the

water from the old tile pipe, for the purpose of keeping the
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trench dry in the drilling of the rock-bed and the building

of the brickwork. A 5-inch electric centrifugal pump was

used, but proved expensive, and unsatisfactory for moving,

as the work proceeded. Finally, iron troughs were substitu-

ted, connecting the old work and the new, and found of great

service, as they were light, not bulky, of sufficient carrying

capacity, and allowed the workmen perfect freedom to carry

on their duties. At the inspection chamber the sewer has a

rise of 2 ft. with a ramp, after which there is a grade of

0.291 % till Vittoria St. is reached, and another rise of 3.44

feet is made with a ramp. From this point to north build-

ing line of Wellington St. the grade is much steeper at 2.05%

until it again changes back to 0.291 % and Queen St. is reach-

ed. From Cliff St. to Wellington St. the rock averaged 9
feet deep and was of a hard, tough nature. The Ingersoll-

Sergeant steam drill has been used all the time, with steam

at Qo lbs. pressure, supplied from the boiler of the traveller,

and has given very satisfactory results. Very great care

had to be taken with the timbering of the trench, which was
close sheeted in two to four settings, all through from road-

way level to rock level. The strata above the rock were of a

varying nature, from red sand to hard pan and liverclay,

while between Wellington and Sparks St. the strata were par-

ticularly bad, for under the hvcrclay was a bed of pure run-

ning sand. Work was carried on by two gangs working day
and night until the crossing was made. A 5-inch water main
on the one side, a 15-inch on the other, gas and Bell Tele-

phone cables and an old 30-inch box drain to make the work
of construction difficult. In the blasting of the rock, care

had also to be taken on account of the danger of vibration

and concussion to the surrounding property, including St.

Andrews Presbyterian Church, the British American Bank
Note Co. and other buildings, with the possibility of a cave-

in of the whole sewer trench, which at this section is 22 feet

deep. (See diagram.) It is a matter for congratulation that

the work was caried out in winter and not in summer, other-

wise there would be more serious danger. In winter the liv-

erclay and running sand were in a frozen state, and so until

tampered with and exposed to the atmosphere has some sta-

bility of its own. The traveller which weighs about 2 tons
was carried directly over the bench on rails 7 ft. 6 inches
gauge, and handles all the material expeditiously in buckets
holding 7^ of a cubic yard. Construction is proceeding as
fast as it is possible to proceed with under the circumstances,
and in the face of the peculiar difficulties that have presented
themselves as far as is consistent with good workmanship
and public safety. The length of the sewer constucted, for

the estimate, was 860 feet or 0.16 miles, and the cost of con-
struction $18,097.41.

The detail cost of the 4S-inch brick circular sewer is as

follows :

—

Actual Cost Estimated Cost

per foot. per foot.

Brickwork $1.93

Bricklaying 1.66

Sand o. 23

Cement . 0.72

S4.54 $4.95

*.'\dapted from a report of W. H. Carson, C.

N. J. Ker, City Engineer, Ottawa.

E., to Mr.

FAIR RATES OF RENTAL FOR MACHINERY ON
MUNICIPAL WORK.

In their recently published report to the Boston Finance
Commission, Metcalf & Eddy, of Boston, consulting civil

engineers, discuss in some detail the fair rates of rental for

machinery on municipal work, particularly with relation to

conditions heretofore existing in the Sewer Department of

Boston, when over $32,000 was paid in machinery rentals

during a period of nineteen months.

It was found that the prices paid for such rentals were
very much higher than the market prices and than were
reasonable. Had the city rented its machinery at a monthlv
rate of 5 per cent, of the first cost of the machinery, a ma-
terial saving would have been effected. If the city should
continue to do work by day labor, which the engineers do not
recommend, however, they indicate that it would seem wise
for it to purchase and own its machinery, in which case the

rental, including interest, would be materially less than 5

per cent, per month. During the period of nineteen months
nearly enough money was paid for rentals to pay the first

cost of an equipment sufficient to meet the requirements of

the department.
" It is somewhat difficult," so state the engineers, " to

determine what is a fair rental for machinery upon this

class of work. It not infrequently happens that much ma-
chinery is abused by those operating it, and it is also at

times injured when being moved, and in cold weather it is

liable to be damaged by freezing of water in pipes and

boilers. The owner must take all of these conditions into

consideration in fixing his price. There are, however, a few

firms which make a business of building and renting ma-
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chines, and in fixing the fair rental prices herein presented,

the charges made by some of these companies have been

taken into consideration. In view of all the circumstances,

it does not appear that a rental amounting- to 5 per cent, of

the first cost of the machine for each month's use is un-

reasonable, although at first glance it appears to be very

high.

For purposes of comparison in this report JMetcalf &
Eddy used the cost of new machinery, as given in the accom-

panying table, and calculated the fair rental per month on a

basis of s per cent, of first cost as given therein :

—

Cost Prices of Machinery Rented by Sewer Department.

Fair rental

Cost per month

Si.x-buckct Carson trench machine, includ-

ing engine delivered on street and erected $3,300 $165.00

Carson cable machine, including 30 horse-

power reversible, link motion engine,

delivered and erected upon the street..,. 3>-50 162.50

Hoisting engine and boiler, 20 horse-power

(Bond) $1,656, less 30 per cent, (including

swinging gear) 1,200 60.00

Fifty-foot boom derrick, fully equipped,

ready to run, with bull wheel (Bond) ex-

clusive of engine 500 25.00

Tubs and buckets, 12 cubic feet. No. 6,536,

D. F. & M. Company (Bond) 50 per cent,

discount =8 1.40

Scale boxes, ].i yard, 12 cubic feet. No. 6,518

D. F. & M. Company (Bond) 30 per cent,

discount qS 4-90

Portable boiler for pumping engine 450 22.50

Pumping engine without boiler and pump.. 275 13-75

Six-inch centrifugal pump, with extra pipe,

hose, strainer, etc 35o i/So

Four-inch pulsometer and fittings 35o i7-5o

COST OF WATER POWER PLANT.

The arcompanying table of estimated costs per horse-

power of water power plants was prepared by Charles T.

Main, mill engineer and architect, Boston, Mass., and gives

approximate figures for ordinary conditions and should be

useful in making rough preliminary estimates. It is to be

noted that the costs of dam, canal, and buildings are not

included for these of necessity will vary greatly with the

locality.

T.\BLE OF ESTIM.^TED COSTS PER HORSE-POWKR
OF \V.\TER POWER PLANTS.

Having Horizontal Turbines, Steel Penstocks, and Walled

Tailraces—Dam and Buildings not included.

"L." loft. fall 20ft. fall 30ft. fall 40ft. fall

200 feet $71.91 $32.84 $21.70 $16.38

i.ooo h.p 400
"

85.43 3Q.77 26.32 ig.35

600 "
93.96 46.60 30.94 IS-S.T

200 "
72.22 33.12 21.98 16.7S

800 h.p 400 " 85.70 40.04 26.56 20.35

600 "
99.15 46.9S 3'- '7 -3-9.^

200 "
72.64 33.49 22.34 17.20

600 h.p 400
" 86.20 40.45 26.95 20.87

600 "
90-76 47-42 31.57 24.54

200 "
73.16 34.05 23.10 17. 82

400 h.p 400 " 86.90 41.03 27.73 21.45

600 " 100.65 48.03 32.35 25.oS

200 "
75.35 35.97 24-97 '9-47

200 h.p 400 "
89. 10 43.56 29.70 23.21

600 " 102.85 50.60 34.43 26.95

COST OF CEMENT WALKS AND CURBS IN

HAMILTON, ONTARIO, 1908.

Length lin. ft. Area sq. ft. Total cost. Cost per sq. ft.

Cement walks. 42, 568 263,0(80 $37,035-i6 14 i-ioc

Cement curbs. 569 253.73 44 5->o Pcr lin. ft

STREET SPRINKLING.

The mileage of streets sprinkled in Ottawa during 1908

was 52.42, and the average cost per mile was $353.23.

COST OF SNOW CLEANING.

During 1908 Ottawa paid for snow cleaning as follows

:

For 140.52 miles of street $20,432.34 or 145.40 per mile.

.\dding 759.37 for plant, repairs, etc., it cost $150.81 per

mile.

The snow fall during that period amounted to 115 inches

and the work was done bv dav labor.

RAILWAY ORDERS.

(Continued from Page 318).

to prepare and issue tariffs of tolls to be charged for freight

traffic on its line of railway.

7S90—.'\ugust 27—.Approving By-law of the New Bruns-

wick Southern Railway Company authorizing Hugh H. Mc-
Lean to prepare and issue tariffs of tolls for all passenger

traffic on its line of railway.

7891—August 27—Authorizing the Bell Telephone Com-
pany to erect its wires across the tracks of the Michigan

Central Railway at iiublic crossing i }i miles west of Wel-

land, Ontario.

7892—.A.ugust 27—-Authorizing the Condie Rural Tele-

phone Company to erect wires across the tracks of the Can-

adian Northern Railway in north half of Section 30, Town-
ship 18, Range 20, West of 2nd Meridan, Saskatchewan. ,

7893—.August 27—.Authorizing the Government of the

Province of .Alberta to erect wires across the tracks of the

C.P.R. at Dominion Avenue, Frank, .Alberta.

7894—August 27—.Authorizing the Rural Municipality of

Pipestone, Manitoba, to erect wires across tracks of the

C.P.R. at public crossing one-quarter of a mile west of

Sinclair, Manitoba.

7895—.August 27—.Authorizing the Rural Municipality of

Branda, Manitoba, to erect wires across the tracks of the

C.P.R. at public crossing 300 feet north-east of Napinka

Station, Manitoba.

7896—.August 27—.Authorizing the Manitoba Government

Telephones under Section 246, to erect wires across the tracks

of the C.P.R. at Strathclair, Manitoba.

7897—.August 10—Dismissing complaint of the Plymouth

Cordage Company, North Plymouth, Mass., in re-rates on

binder twine ; and authorizing the Michigan Central Rail-

road Company to refund to the Plymouth Cordage Company
the sum of two cents per 100 pounds in respect of the four

carloads of binder twine shipped by the Plymouth Cordage

Company to Wallaceburg, Dresden and Whcatley, making

a difference between the legal rate of iSc. per 100 pounds

and the rate of 20c. per 100 pounds charged and collected

by the Railway Company on said shipments.

7898^.August 27—.Approving of the proposed deviation

of the Hamilton, Waterloo and Guclph Railway from the

\'illagc of Sheffield to and into the Town of Gait, Ontario.

7S99—.August 30—Extending until the 25th day of Sep-

tember 1909, the time in which the City of Montreal shall

put in proper repair the bridge known as Bridge No. 1.65,

being a steel viaduct carrying St. Catharine Street over the

track of the C.P.R. and ordering that the City of Montreal

be liable to a penally of $25.00, per day, fo.r every day after

September 25th, 1909, that the work required to be done shall

remain uncompleted.

7900—.August 27—Granting leave to the Tilbury Tele-

phone Company to place its wires across the track of the

(Continued on Page 328).
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GREAT ENCINEEFtrNC WORKS ON THE CANADIAN
PACIFIC RAILWAY.*

By J. E. Schwitzer, Assistant Chief Engineer, Western Lines.

The Huge Lethbridge Viaduct in Southern Alberta and the

Grade Reduction in the Canadian Rockies.

Two KiC'il ciiKini^L'iiiiR Uiuniphs have been ac hicvcd this

year by the Canadian Pacific Railway Company, in the con-

struction of a huge viaduct on its Crow's Nest branch, and

.the reduction of the steep gfaclo in the Canadian Rockies.

Both are works of considerable magnitude, and both have

been successfully completed in a remarkably short time.

Although only separated by less than 200 miles as the crow

flies, these engineering: feats are essentially different in every

aspect, even in their surroundings and conditions, the one

being located in mountain recesses, and the other on the

broad planes of a ranching and grain-growing region.

The Lethbridge Viaduc^t.

The Crow's Nest line of the Canadian Pacific Railway

branches off the main transcontinental road at Medicine Hat,

and parallels it through the mountains a hundred miles to

the south, to give easy access from the east to the rich

mining regions of southern British Columbia.

General.—The present line between Lethbridge Junction

and MacLeod is 37 miles in length, the distance from Leth-

bridge, which is situated on a spur track, to Lethbridge

Junction is 1.5 miles. The total distance from Lethbridge to

MacLeod being 38.5 miles. The present line is constructed

with curves as sharp as 7 deg. (Sig feet radius) and with a

grade of actual i per cent. (52.8 feet per mile), no compen-

sation being allowed for curvature, so that in the estimates

for new location the ruling gradient on this line was calcu-

lated to be equal to a virtual 1.2 per cent, grade (63.4 feet

per mile).

On the above line, which was constructed in 1807 and

iSgS, are the following wooden deck bridges:

—

Height from Ground

Bridge Length to Base of Rail

108.7 406 "o
H2.2 476 105

112. 4 420 94

112. 8 463 87

ii3-t 674 67

II3-5 S03 102

113-8 405 77

114 569 84

1 14 -3 569 74

114-8 473 62

115-2 317 41

115-6 419 39

116 2933 65

117-5 707 i'7

119-6 449 73

120 567 117

120.2 313 S3

121 . 1 629 113

131-8 755 24

132-5 16 9

A total of twenty bridges, with a total length of 12,063

feet, or 2.8 miles, 1,450 feet of this length being Howe tiruss

spans, varying in length from 100 feet to 150 feet. In the

majority of cases these bridges cross streams and ravines

with very steep-cut banks, which, on account of the nature

of the soil, require constant w'atching, especially in the spring

and during high water. The worst of these crossings are

those at St. Mary's and Belly Rivers.

On account of the life of these bridges being very nearly

expired, they would require, during the present year, heavy

repairs, or practically rebuilding. The estimated cost of

permanent bridges to replace these wooden bridges is

$1,065,000. Owing to the necessity of rebuilding these

* Paper read at the British Association for the .Advance-

ment of Science, Winnipeg, Man., igog.

bri<lges, and to the rapid increase of traflic, and the fact that

tile original charter for the Crow's Nest branch required the

construction of a line to start from Lethbridge, it was there-

fore decided to have surveys made and ascertain if it were

possible to secure a low grade line with better alignment.

With this object in view extensive surveys were made in 1904

and 1905, the line which was finally adojitcd being as shown

on small scale plan attached, marked " .\-" This line gives

a m.iximuin virtual grade of four-tenths of i per cent. (21.12

feet per mile) with a maximum curvature of 3 dcgrees( 1,910

feet radius).

As already noted, the town of Lethbridge is on a spur

track of the Crow's Nest Pass Railway, 1.5 miles long,

which necessitates practically all trains running into Leth-

bridge and backing out, being a loss of three miles, which

will be saved when the new line is placed in operation.

The saving effected by the new location as compared

with the old is as follows :

5.26 miles of line, 1,735 degrees less curvature, thirty-

seven fewer curves, and 401.5 leet less rise and fall, besides

securing the 0.4 per cent, grade, as compared with a virtual

1.2 per cent, on the old line. These changes should so re-

duce operating expenses that the saving with an increase of

:o per cent, in traffic above what it was last year would pay

an interest at the rate of 4 per cent, on an investment of

$3,625,000, besides which it would cost to replace the old

bridges with permanent structures $1,065,000. The total

capital expenditure which would therefore be justified would

be $4,690,000, while the estimated cost of the change of the

line is $2,048,700. On this new line there are only two

bridges, both large viaducts, one over the Belly River at

Lethbridge, 5,327.6 feet in length, with a maximum height

of 314 feet from the bed of the river. This viaduct is the

subject of this article. The second bridge over the Old Man
River, is 1,900 feet in length and 146 feet in height from the

bed of the river.

Location.—The east end of the viaduct is 3,800 feet west

of Lethbridge Station, being somewhat west of the centre

of the town. Lethbridge is the centre of a large irrigation

track and of an important coal-mining district, is a divisional

point of the Crow's Nest branch of the Canadian Pacific

Railway and the .Alberta Railway and Irrigation Company,

and has at the present time a population of about six thou-

sand. It is located in the Province of .Alberta, 759 miles

west of Winnipeg, 2,174 miles west of Montreal, and is the

centre of a rapidly developing territory.

Site.—The site of the bridge is the best for a high-level

crossing in the immediate vicinity of the town. The slopes

are fairly uniform for a distance of 1,000 feet from the

prairie level, then drop more abruptly for Soo feet to the flat,

which is flooded in extreme high water, then runs on an

approximate level for a distance of i.Soo feet to the edge of

the river, which is 300 feet wide. On the w^est side of the

river it rises rapidly to prairie level in a distance of 1,300

feet.

On the east bank the soil is clay and gravel for about 6

feet from the surface, then 50 feet of hard clay, 12 feet to 20

feet of coarse gravel, and below this shale and coal.

In the bed of the river there is about 20 feet of gravel,

then 20 feet of coal-shale, below that 2 feet of blue clay,

then a hard shale for a distance of 16 feet to 18 feet, below

which is hardpan and sandstone. The west side is of some-

what similar formation, but the bank has been eroded, caus-

ing it to cave in at several points, which makes it necessary

to do extensive work in order to secure proper foundations

for the bridge.

The alignment of the bridge is a tangent throughout,

there being a i deg. curve, at the east approach of the

bridge, and a 3 deg. curve at the west approach ; the grade

is 0.4 per cent, rising to the west for the whole length of

the bridge.

On the east side of the bridge there arc some old mine

workings which follow a vein of coal 7 feet thick which was

worked out in 1S88 to 1890. This vein of coal was practi-

callv horizontal and level with the flat at the river, varying
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from about 25 feet at bent No. 23 to 150 feet below the sur-

face at the east end of the bridge.

The work of finally laying: out the centre line and locat-

ing the position of the pedestals for the viaduct was com-
menced during- the first week of December, 1907.

Excavation.—The contract for the excavation and sub-
structure of the bridge was awarded to J. Gunn & Sons,
of the City of Winnipeg, the work to be completed by March
I, 190S. The excavation work was started in October, 1907,

and the concreting was commenced in November, 1907, and

In order to make absolutely sure of the foundations near
pier 23 a shaft was sunk to the old mine workings. In the
sinking of this shaft wc met with a couple of fatalities by
men going in and being overcome with the accumulation of
gas. They went down to rescue a small boy who was play-
ing in the shaft after being repeatedly warned not to go near
the place.

Considerable difficulty was experienced with the river

piers, as it was found necessary to go down through the
gravel and shale, making it very difficult to get tight ( offcr-

rowf* C4IVXK/NC er 3' i 100' 0-SPANS
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All the pedestals and foundations on the land were completed

by August 31, 190S.

Foundations.—For the foundations of the bridge various

estimates were made in connection with the cost of timber

piles with concrete pedestals and concrete piles, with the con-

crete pedestals on top. It was finally decided to adopt con-

crete piles and concrete pedestals, and a contract was let on
this basis. All the land piers, with the exception of six,

were built on concrete piles, the excavation for the same
averaging 7 feet deep, but in some cases running as deep
as iS feet. The length of the concrete piles varied from 12

feet to 20 feet.

The greater part of the concrete for piers was mixed
with a three-quarter yard Smith mixer, and conveyed from
the mixer to the piers in ordinary contractors' iron dump-
cars.

• The general formation of the river-bed is gravel over

hard shale, there being an average of 10 feet

of water, then 10 feet of gravel. On account
of the hard formation of the river-bed no piles were
used, the excavation for the piers was made with clam-shell

buckets before the caissons were placed. The caissons were
made of lo-inch by lo-inch material, and were floated into

place and sunk ; sheet-piling made of three pieces 2 inch by
10 inch nailed together to form tongue and groove was driven

outside caisson, a second row of sheet-piling being driven
about 3 feet outside Jhe first to leave space for puddle. These
caissons were pumped out with some difficulty, and the ex-

cavation finished with pick and shovel, the material being
raised by bucket and derrick. Three centrifugal pumps were
required to keep the foundations dry, excavations were made
to hard shale, and drillings made to a further depth of at

least 20 feet to make sure there was no change of formation.

In three of the piers it was found that the pumps could not

hold the water down long enough to erect the forms, and it

was therefore necessary to have the bottoms carefully

cleaned by divers before concrete was deposited
; 4 feet of

concrete was placed in the bottom, the full size of the cais-

son, and allowed to set. The caisson was then pumped out

and the balance of the pier finished as usual.

On account of the steep side hill special pile-drivers had
to be made for driving concrete piles.

Owing to the nature of the west slope all foundations

were carried down to such a depth that if the ground takes a

natural slope, the foundations will be well below it, besides
which the ground in the immediate vicinity of the piers was
sloped as shown on the profile marked "B" attached.

In addition to this, in order to keep water away from the
west bank a reinforced-concrete retaining wall has been
built, a sketch of which is shown on the plan marked "B,"
this concrete wall is built strong enough to withstand the

pressure of saturated quicksand. This was adopted alto-

gether as a precautionary measure. In addition to this piles

were driven up-stream from the piers on the flat to catch

any dnft-wood which might come down in the flood and
lodge in the steel-work, and it is further intended that booms
n-ill be anchored up-stream in the river which will 'deflect

any debris through the loo-fect openings.
Details of Design.—Numerous preliminary studies were

made in connection with this structure, and the design
finally decided upon consists of forty-four plate girder spans
67 feet I inch long, twenty-two plate girder spans gS feet 10

inches long, and one riveted deck lattice truss span 167 feet

long, carried on thirty-three rigidly braced riveted steel

towers. The distance centre to centre of towers in each
column was made 67 feet 3 inches, and the distance centre
to centre of columns in adjacent towers 100 feet. The tower
spans were made 67 feet long, in order to give longitudinal
stiffness to the towers, and reduce stresses in the tower legs.

.\ batter of 1 in 6 was given to the legs, which, with the

spacing of the girders of the spans at 16-feet centres, gives
ample spread at the base of the towers to keep the uplift at

the piers within a reasonable amount; loo-fcet intermediate
spans between towers were decided on for that portion of

the structure over 1:5 feet high, these spans being the long-

est thought feasible to handle, from an erection standpoint.

although theoretical economy would call for still longer in-

termediate spans. On account of the severe winds experi-

enced in this region, and considering the great height of

the structure, it was decided to use through plate girder

spans instead of decks on this viaduct, so as to render it

practically impossible for cars to leave the deck from de-

railment or wind, and give greater security to the viaduct,

since a derailed car might fall and knock out tower legs and
bracing, on account of the great batter of the bents, and
cause great delay to traffic. This type of span has since

been adopted for a similar high viaduct in New Brunswick.
In order to take care of the uplift from wind the col-

»imns were securely anchored to piers by means of four 2%-
inch diameter bolts built into the piers to such a depth as to

engage a mass of masonry weighing i }4 times the uplift.

Special steel castings were designed to secure the bases of

these columns to the anchor-bolts, and between the shoe-

plate and bed-plate the Canadian Pacific Railway standard

disc-bearing was used, so as to provide for proper bearing
in the event of the masonry not being absolutely level.

Contraction at the base of the towers was taken care of by
fixing one corner and allowing the other three corners to

slide on the bed-plates. This was arranged by making 5-

inch holes in the steel casting, shoe and disc-plates. At the

fixed corner a hollow cast-iron cylinder was placed around

the bolt, filling up the hole. At the other three corners,

where movement takes place, a piece of steam-pipe was
placed around the bolts, having a length of about }i inch

greater than the distance from the top of the bed-plate to

the top of the steel casting, so as to allow the washer of

the anchor-bolt to bear tight on this filler, which, in turn,

bears on the bed-plate, and allows sufficient slack between

j the underside of the washer-plate and the steel casting for

I

the latter to move. Dry graphite was placed in the recess

of the bed-plates in which the disc-plates rested, to act as a

lubricant. Tongues were made on the bed-plates at two

corners of the towers, and the fourth bed-plate was made
without any tongue, with the idea of its moving in a diagonal

direction. Details of this arrangement are shown on the

blue-prints of typical details, Nos. 36,542, and 36,542. at-

tached. On the latter drawing typical details are also

shown of the loo-feet plate-girder spans, as well as a stress-

sheet and material diagram of one of the towers, the live-load

diagram to which the bridge was designed, and a general

small-scale elevation of the bridge.

.'\t the western end of the bridge a high cut bank ot

hard clay had to be crossed, and although this bank was

cut down to a slope of 1% to i, it was considered inadvis-

able to place pedestals on this bank, and it therefore be-

came necessary to span this with a deck lattice truss span

167 feet long. The top chords of this span had to be built

of special design in order to carry the heavy erection travel-

ler, which will be referred to later on, and to give the effect

of through plate-girders as viewed from the bridge floor

;

the bottom of these chords being at rail-level, while the top

IS flush with the top flanges of adjacent plate-girder spans.

As will be seen from the sheet of typical details, the

columns are of very liberal dimensions, the bottom sections

being composed of six angles, two web-plates 25 inches

wide, one cover-jjlate 26 inches wide, in addition to two 6-

inch plates placed in the inside of the columns. Longitu-

dinal and transverse bracing is composed of angles laced to-

gether, the diagonal bracing being figured for tension only,

and struts composed of channels placed back to back and

latticed, arc used to take compression stresses. Long struts

are supported in the centre.

The use of double triangular type of bracing (without

the horizontal struts) was considered, but was not used

because of the great length of compression diagonals.

Details are also shown of the bearing of the spans on

column caps, consisting of steel keys set in slots in the cap

of the column and riveted to the girder shoe. In the fixed

end the key is a neat fit in the groove of the column cap,

but in the expansion end the key is made narrow so as to

provide clearance on either side for movement of key in the

slot. The underside of these keys is bevelled at the edges
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to provide against their binding- in the cap-plates. Details

arc also shown of the shore end of the flanking span^ which

show how the top flanges are curved.

Erection.

Unloading- Traveller.—A material yard was located a

short distance east of the eastern end of the bridge, over

which was erected a travelling crane, consisting of a stand-

ard 125 feet highway span, provided with end wheels, two

of which at each end are connected up by gearing and shaft-

ing to standard two-drum hoisting-engine, thus providing

for its travelling along the runway. Each end of the crane

is provided with a 5-ton 42-foot boom derrick commandin,?

the additional storage area of 40 feet wide by the length of

the runway for the storage of lighter class of material, the

main area between the crane and the runways being util-

ized for the storage of girders and heavy columns. The
length of the crane runway is 240 feet, and the height 37,'^

feet.

For lifting loo-feet girders, which weigh about 30 tons

each, two sets of three-sheave steel blocks rigged with sc-

inch line were provided, with a capacity of 17 tons each,

connected up to a standard double-drum hoisting-engine.

Turning of the loo-feet girders end for end is provided for

by hooks and beams arranged to swivel on the centre floor

beam of a 125-foot crane, such arrangement being desirable

in the event of girders reaching the work wrong end first.

For the purpose of transporting material from the

storage yard to the front the contractor is provided with

constant use of locomotive and ten flat cars. To facilitate

the work of erection a regular programme for the loading

of material was arrranged. Drawing 637-14 shows the

method of loading a pair of loo-foot girders, with their ac-

companying floor-beams and stringers on two 80,000 lb.

capacity 40-feet long flat cars, the girders being loaded at

a height to suit convenient picking up by the erection tra-

veller. The 67-ft. i-inch girders, weighing about 30,000 lb.

each, were loaded in a similar manner, as will be seen from

drawing O37-15. The columns were loaded on flat cars with

corbels of convenient height for lifting oflf by the erection

traveller.

The main traveller for the erection of this viaduct is a

very iwnderous machine, built entirely of steel, except for

some minor parts, such as the engine-house, and various

platforms. (See illustration). It was desigm'd with two prin-

cipal trusses 207 feet in length, spaced 16 feet apart centre

to centre, to suit the spacing of the main girders of the via-

duct spans. The cantilever portion of the trusses have a

reach of 1 16 feet, the balancing portion of the trusses being

1)1 feet in length. The rear end of each balancing truss is

carried on a truck with three 24-inch cast-steel wheels, and

the forward end is supported on four similar wheels. The

rear end of the traveller is counterweightcd with 46 tons of

steel rails, in addition to the weight of the engine-house,

platforms and hoisting machinery contained thereon. The

traveller runs on 8o-lb. rails on oak planking along the top

flanges of the girders, the rails and oak planking being

bolted together in sections, so as to facilitate its placing and

reinoval with each movement of the traveller. The weight

of the traveller in working condition is 712,000 lb. The

clearance under the deck of the traveller was made sufficient

to permit the running of flat cars loaded with girders under

I
it. The strains of the traveller were carefully calculated for

conditions shown on drawing .^.-76°, special attention being

paid to the matter of wind stresses on account of the very

high winds certain to occur during the time of erection,

which was estimated to be one year.

.\ stress-sheet was made up on the expectation that it

might be necessary to carry the entire weight of the bottom

storey of the bent suspended from the end of the traveller,

which would make a total load of go,ooo lb. at the end of the

traveller. This estimation is due to the expectation of as-

sembling such bottom storey flat on the ground and then

lifting it vertically into position on the piers. This method

was later abandoned in favor of placing each item in the

bent directly in its final position. To carry out this latter

plan it was found desirable to suspend from the end of the

traveller the assembling cage indicated on plan 637-23.

The erection traveller is hung with four trolleys hung

on two trucks S feet apart centre to centre, which trucks

extend the whole length of the traveller arm and about two-

thirds of the balancing arm. All of the material is taken

directly from flat cars run under the rear end of the traveller

and handled by these trolleys, each one of which is provided

with a 40-ton hydraulic jack of iS-inch stroke, these jacks

being used to lift the girders from the cars, as it was un-

desirable to set the traveller high enough to give head room

for block and tackle for this purpose.

>
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In erecting- the bents the traveller is moved to position

to bring: the hoisting tackle at the end of the traveller di-

rectly over the centre line of the bent to be erected, the over-

hang of the traveller being sufficient to span the maximum
space of 100 feet made by the length of the intermediate

girder span.

On completion of the lower storey of a bent supporting

100 ft. spans its top is braced back to previously-completed

work by an erection strut, and similar struts are placed at

each storey of the bent as it is erected, and when the bent is

completed the loo-ft. span is put in place, the traveller moved
forward, and the remainder of the tower completed, and the

tower- span put m place.

All of the transverse connections and splices requiring

to be field-bolted were rendered readily accessible to the

Height, 307 feet; length, 1 mile and 40 feet.

workmen by means of a cage suspended from the end of the

traveller. On this erection traveller were placed six hoisting-

engines, and a system of telephones was installed to estab-

lish communication between the men engaged in erecting

material and those in charge of the hoisting-engines. The
riveting of this bridge was carried on as quickly as possible

after the material was put in place, and a separate traveller

was used for this purpose, moving along the same track as

the erection traveller.

The riveting travelkr was built of timber, and high

enough to permit of the passage of loaded flat cars beneath
It. Riveting platforms were suspended on the sides from

this traveller. All the riveting was done by pneumatic ham-
mers. Compressed air of 100 lb. pressure was piped out on

the bridge from the air-compressor plant placed on the

ground near the Lethbridge abutment.

General.

The raising of steel began about August 15, 1908, and a

good deal of time was lost during the winter months on
account of extremely cold weather, and two weeks in Febru-

ary on account of a strike of the workmen. During the

month of March 1909, bents 37-46 inclusive were completely

erected, comprising a tonnage handled during that month of

2,300 tons and about 735 lineal feet of structure.

A serious accident was averted because of the through-

girder construction ; a heavy derrick car handling some heavy

material was accidentally tipped over, but was restrained

from falling by the through girders.

The 167-feet span over the west bank was erected in the

usual manner by falsework.

Quantities.—The quantities in the structure are approxi-

mately as follow:—Dry excavation, 18,110 cubic yards; wet

excavation, 4,870 cubic yards; concrete, 17,090 cubic yards;

concrete piling, 1,676 piles; riprap, 339 cubic yards; steel,

12,200 tons.

It required 645 cars to transport the steel actually used

in the erection of the bridge to the bridge site. Contractor's

plant amounted to about forty cars, tie and guard rail fifty-

three cars, besides which there would be an additional num-
ber of cars for coal used on the work, which would make the

total about 900 cars.

It is estimated that in order to grive the bridge two coats

of paint about 7,600 gallons will be required.

Records. — Throughout the work careful records were
kept of all measurements, triangulations, and all other work,
the note-books being carefully indexed. In addition to this,

weather records were kept, together with notes as to the

wind, as on many occasions the w-ind was so strong that men
could not work on the erection of the bridge. In addition

to this, records were kept showing progress of work in ac-

cordance with form, which is attached. These were sent

into the head office twice a month in order that a check might
be kept on the progress of the work. Attached are several

photographs showing wooden trestles and bridges on the

old line, and several photographs showing the pedestals,

the river piers, and the steel-work of the new bridge.

High Water.—During high water a new channel was
formed about 300 feet east of the old one, and considerable

gravel was carried down and deposited in the vicinity of the

bridge. This is shown on the counter map marked " C "

attached.

The bridge was designed by the bridge department of

the Canadian Pacific Railway at Montreal, while the field

work was carried out under the direction of the assistant

chief engineer, Western Lines, Winnipeg.

The manufacture, designing of erection equipment, and

erection of the steel-work were carried out in a most efficient

manner by the Canadian Bridge Company, of Walkcrville,

Ont., contractors for superstructure. Mr. C. F. Prettie had

direct charge of the bridge company in the field, and had a

gang of about 100 men.

Reduction of the Kicking-Horse Pass Grade Between Field

and Hector on the Canadian Pacific Railway.

The original line of the Canadian Pacific Railway in the

Canadian Rockies, between Field and Hector, was con-

structed for a distance of about 4.1 miles with 4.5 per cent,

grade, which was the heaviest grade on the main line of the

railway ; this, however, answered all purpo.ses until the in-

creasing traffic during the past few years necessitated the

consideration of a grade revision at this point, more especi—
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ally owing to the large amount of passenger traffic and the

danger of operating this 4.5 per cent, grade, although on

this gradient there were three safety switches, one at mile

10.2, one at mile 11, and the other at mile 12.3. Before

passing any of these switches going west on the down grade,

all trains had to come to a stop, when a man threw the

switch for the main line, allowing trains to proceed. Under
an agreement with the Government, this gradient had to be

reduced.

Special surveys were made in the years 1902 and 1905 of

alternative routes. The different propositions finally re-

solved themselves into the consideration of three lines, as
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shown in the plan, Fig. 21, page 327. The line which is

marked " A " required the abandoning of Field and moving

the terminal at this point, besides being very expensive

work, running into a series of slides. From the appearance

of the ground, the Yoho Valley, or the north branch of the

Kicking Horse River, appears to lend itself readily to a

location in this direction ; but on account of the exceedingly

steep banks, and a large number of snow and rock slides,

this line was abandoned. It therefore necessitated the con-

sideration of the lines shown in dot-and-dash line and dotted

line on the plan (fig. 21). The dot-and-dash line required

running parallel to the bed of the river at several points in

order to secure the gradient ; this would require the railway

and the river to be carried through the same cuts, and on

account of the danger of ice blocking the river, besides being

a very expensive project to divert the river, this line was

700 tons over this grade, while it is estimated that with two
engines of the same class the company will be able to haul

982 tons. The engines used in operating over this grade
are what are known as 180 per cent, engines, having a total

tractive force of 46,000 lb., the weight on the drivers being

73j70o lb., the total weight of the engine and tender loaded

being 154 tons.

The amount saved on account of reducing this grade at

the .time the estimate was prepared was not in itself

sufficient to warrant the expenditure ; but, taking into ac-

count the question of handling passenger traffic so much
more safely, as well as allowing longer trains to be operated,

besides doing away with the terminal at Laggan, the ter-

minal of the Western division being moved to Field, it was
decided to go on with the work.

The work was started on this grade revision in Scptem-

abandoned, and the dotted line adopted as a general location.

After having further surveys made, and in order to save

length of tunnel, this was changed to the line shown in dot

and dash; while this increased the curvature by 102 degrees

and lengthened the line by 362 feet, the tunnel was shortened

by 1,000 feet, and on account of the cost of the tunnel work

it was decided to adopt this line.

Before actually starting the work on this line, further

investigations were made up the Yoho Valley, and it was

decided that it was impracticable to build a line up the

valley, as, for a distance of two miles or more, it would be

on the face of perpendicular rock-slides, ranging from 3,000

feet to 5,000 feet, besides which there would be several snow-

slides to contend with, which would endanger the operation of

the line. It was decided by the management to undertake

ber 1007, and it is estimated that it will be finished by

August 15 of the present year.

The work on the tunnels was started from both ends,

the contractor at first using an old-style Jumbo, but steam-

shovels were later substituted in these tunnels, and the work

progressed a little quicker. No great difficulty was experi-

enced in the tunnel work, as it is through medium hard

limestone, with a dip of about 20 degrees. A large quantity

of timber was required in both the large tunnels on account

of striking slides in the rock, and a little trouble was ex-

perienced from water, but this was kept under control at the

upper ends with two small steam-pumps. The two headings

in the tunnels met on May 22, the levels checking in Tunnel

No. I within two-hundredths of a foot, and Tunnel No. 2

within one-hundredth of a foot.

The question of ventilation was investigated, but it was
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PROFILE OF OLD LINE.

this work in 1907, the contract being let to Messrs. McDonnel
and Gzowski for the construction work.

There was no work of any particular interest outside of

the ordinary grading except the tunnels. The tunnel known
as No. I is 3,184 feet long, on a revrese curve shown on

plan marked "A"; Tunnel No. 2, 2,912 feet long, being

partly on a 10 degree curve radius 573.7 and partly on a

tangent. Each of these curves have 300 feet of spiral at each
end. The grade is 2.2 per cent., compensated at 0.04 per

degree of curvature throughout, except in the tunnel, where
0.06 is used, and on the tangents in the tunnels an allowance

of 0.02 was made for slippery rails.

-As already stated, the maximum grade on the present

line is 4% per cent, for a distance of 3.71 miles, and the

balance of 0.2 mile varies from 3.5 to 4 per cent. At the

present time it requires four engines to handle a train of

PROFILE OF LINE 'A'

not considered that any would be required in either of these

tunnels until the traffic increases to such a degree that it

will be necessary to double track outside the present tunnels.

On account of the tunnels being on a spiral, and the portals

being in such close proximity to each other, there will practi-

cally be the same atmospheric conditions at the portals of

each of the tunnels, and the tunnel should have a complete

change of air in about 2^2 minutes.

On account of the nature of the rock, which appears to

slack after being exposed to the air for some little time,

the greater part of the tunnels were taken out, so that they

might be lined with concrete when that may be necessary.

This will give a maximum grade of 2.2 per cent, through the

mountains, of which there will be 12.7 miles east bound and

5.1 miles west bound.

As a comparison between other tunnels it might be

stated that the present tunnels would have an area of 376.9
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square feet of section through the longest tunnel, the actual

grade being 1.6 per cent.

The Elkhorn Tunnel, on the Norfolk and Western Rail-

road, is 3,000 feet long, with an area of 235 square feet, and

a grade of 2 and 1.4 per cent. It was found necessary to

install a ventilating plant in this tunnel, as the train move-

ments were about 100 per 24 hours.

The Cascade Tunnel, on the Great Northern Railway.—

Length, 13,280 feet; grade, 1.74 per cent. Up to the present

there has been no ventilating plant used at this point, and

it is proposed to operate this by electricity, the installation

for which was to be completed about the end of June of the

present year.

Stampede Tunnel, on the Northern Pacific Railroad.

—

9,844 feet long; area, 333-7 square feet; grade, 0.74 percent,

for Sjooo feet, then 0.2 per cent, to east portal. Completed

18S8. No ventilation.

Boulder Tunnel, on the Montana Central Railway.—

6,130 feet long; area, 239 square feet; grade, 0.6 per cent,

ascending from east portal, thence 0.2 per cent, descending

to west portal.

Busk Tunnel, on the Colorado Midland Railway.—9,4"0

feet long; area, 275 square feet; grade, 1.41 per cent.

Built 1893. No ventilation.

Iloosac Tunnel, on Boston and Maine.—Double track,

4.7 miles long; area, 572 square feet; grade, 0.5 per cent,

from each end to centre, at which point there is a shaft.

This was operated without mechanical ventilation till 1890,

though in the year 1890 it was considered to have reached

its limit with 65 trains per day without mechanical venti-

lation.

Big Bend Tunnel, Chesapeake and Ohio Railroad.—

6,500 feet long; area, 250 square feet; grade, ascending, 0.4

per cent, for 4,300 feet, thence, descending, 0.08 per cent,

for balance. It was divided in three sections of about 2,000

feet by two shafts. These were found to be insufficient for

proper ventilation when traffic reached 45 trains per day.

St. Clair Tunnel, Grand Trunk Railway.—Built 1901 ;

6,000 feet long; grades 2 per cent., descending, each way to

centre of section of 2,000 feet, which is on i per cent, grade.

Area, 300 square feet. No ventilating plant installed till at

least 1904, when train movement became so heavy that it

was necessary to install electric locomotives.

.^rlberg Tunnel, on .\rlberg Railway.—Completed 1883;

6.4 miles long ; area, 442.6 square feet ; double track ;
grade,

0.2 per cent, for 2.6 miles, ascending from east end, thence

1.5 per cent, descending to west end. Owing to increased

traffic it began to give trouble in 1885, when the company

began to use coke. In 1888 the traffic increased to 31 two-

engine trains per 24 hours, but no abnormal effects were

noticed till September iSgo, when some workmen were over-

come by gases, but recovered on removal to air. In 1S94

started to use petroleum for fuel, and in 1896 all locomotives

were equipped to burn petroleum which, has been satisfac-

tory ever since.

St. Gothard Tunnel, St. Gothard Railway.—Nine and a

half miles long; construction completed 1882; grade practi-

cally level, being only sufficient to provide drainage. The

ventilation was natural till about 1899, when Saccardo sys-

tem was installed. At this time the traffic was 61 trains

per day.

The approach to the St. Gothard has seven spiral

tunnels of the following lengths: 5,000 feet, 3,670 feet, 3,605

feet, S,ioo feet, 5,090 feet, 4,000 feet, and 5,010 feet, with

grades of 2.5 per cent., with natural ventilation only; besides

a straight tunnel of 5,150 feet.

Tangevand Tunnel, on Bergen and Christiania Railway.

—Length about 5 miles; no ventilation; grade, about 1.5 per

cent.

Khojak Tunnel. India.—Double track, three miles long.

Was originally divided into thrct sections by two shafts, but

on account of these shafts it was found that there was a

dead section between the two shafts. These were then dosed
up, and till 1901 it was not found necessary to ventilate

same.

RAILWAY ORDERS.

(Continued from Page 320).

P.M.R.R. at P. C. west side of highway 34 mile east of

Glenwood Station, Ontario.

7901—August 3i^Granting leave to the Princeton &
Drumbo Telephone Company, to place its wires across the

track of the G. T. Ry. at 6th Concession of Blenheim Town-

ship east of the middle townline, Ontario.

7902—.'\ugust 31—Granting leave to the Bell Telephone

Company to place its wires across the track of the C.P.Ry.

between Wallace Avenue and Dundas Street, Toronto, Ont.

7903 to 7906, Inc.—August 31—Granting leave to the

.Alberta Government Telephones to place its wires across the

track of the C.N.Ry. at four points in the Province of

.Alberta.

7907—August 31—Authorizing the Corporation of the

City of Peterboro, Ontario, to construct sewer under the

track of the G.T.Ry. Company, where it crosses Reid Street,

Peterboro, Ontario.

790S—.August 31—.Authorizing the C.P.Ry. to construct

industrial spur along the lane lying between Eigth .Avenue

and Dewdney Street and between Toronto Street and St.

John Street, Regina, Sask.

7909 to 7913, Inc.—August 30—Authorizing the V.V. &
E. Railway Company to construct five bridges at points on

its line.

7914—.August 30—.Approving and sanctioning location of

the C. N. Railway from mileage 0.00 to 51.50 in the Province

of Saskatchewan.

7915—.August 30—Approving location of the Superior &
Western Ontario Railway Company's line between mileage

o to 6.415.

7916—August 31—Sanctioning and approving location of

the G.T.P. Railway Company's line from mile 100 to 150,

British Columbia.

7917—.August 31—.Authorizing the V.V. & E. Railway

to construct bridge No. 409, at mileage 24.1 of its line.

791S—August 31—.Authorizing the G.T.Ry. Company to

reconstruct bridge to carry its tracks across the C.P.Ry.

just west of Brockville, Ontario.

7919—.August 27—.Approving- the location of the C.P.R.

Company's station at Fort William, Ontario.

7920—September i—.Authorizing the C.P.R. to open for

the carriage of traffic, the jwrtion of the Mountain Section

of its line between Hector, B.C., and Field, B.C.

7921—August 31—Authorizing the C.P.R. to construct

overhead crossings at 6th .Avenue at Moose Jaw, Sask.

7922—September i—Approving detail plans of the C.P.R.

also location of station at Upsala, Ontario.

7923 September 1—.Approving location and detail plans

of the C.P.R. station at Molson, Manitoba.

7924—September i—Approving location and detail plans

of the C.P.R. Company's station at Welwyn, Sask.

7925—September i—.Approving location and detail plans

of the C.P.R. Company's station at Bulyea, Sask.

7926—September i—Approving location and detail plans

of the C.P.R. Company's station at Glenboro, Manitoba.

7927 to 7930, Inc.—September i—Granting leave to the

Bell Telephone Company to cross the tracks of the C.P.R.

at four points in the Province of Ontario.

7931—September 1—.Approving deviation of the location

of portion of the C.P.R. from a point on the revision of

the Crow's Nest Pass Branch to a point on the Calgary &
Edmonton Railway in the Province of Alberta.

7932—.August 31—Extending until October 15, 1909, the

time within which the C.P.R. are required to complete the

work on the Richmond Road viaduct, Ottawa, Ontario.

7933—August 30—Granting leave to the Superior &
Western, Ontario Railway, to open for the carriage of freight

traffic, that portion of its line from the junction on the

G.T.P.R. Company's Lake Superior Branch near mile 154,

to the head of Sturgeon Lake, at O'Brien, a distance of seven

miles.
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7934—August 24—Granting leave to the G.T.P.R. to

construct its railway across Norton Street, Edmonton, Alta.

71J35—September i—Authorizing the G.T.R. Company to

construct six bridges on its Ottawa Division.

7036 to 7037—August 31—Authorizing the \'.V. & E.

Railway to construct bridges No. 437 and 400 on its line of

railway over Twenty Mile Creek, and Similkameen River.

7938 to 7941, Inc.—September i—.Approving detail plan

and location of the C.P.R. Company's stations at Redvers.

Sask., Little Qualicum River, Graydon, Sask., and Good-

lands, Manitoba.

7942—September 1—.Authorizing the C.P.R. to construct

spur to the premises of the Rocky Mountain Cement Com-

pany, Blairmore, Alberta.

7943—September i—Extending until September 14th,

the time within which the C.N.Q.R. may operate its trains

for the carriage of traffic jxirtion of its line connecting with

the Quebec & Lake St. John Railway, in the City of Quebec

to Garneau Junction, P.Q.

7<)44—September 2—-Approving stress sheets of the

G.T.R. for the Port Hope viaduct, Ontario.

7945—September 2—Approving strain sheets for bridge

over Rideau River, at mileage 56.9, w-est from Hawkesbury

on the Ottawa-Hawkcsbury line of the C.N.O.R.

7946—September i—Extending for a period of thirty

days from 26th August 1909, time within which the C.P.R.

may be permitted to commence the construction of subway

at Iberville Street, Montreal, P.Q.

7947—September 2—Authorizing the N. St. C. & T.R.

to construct spur from Fonthill station, Township of Thorold,

Ontario, to Railton's Gravel Pit, Ontario.

7948—September 2—Authorizing the T.H. & B.R to con-

struct spur to the premises of Messrs. Easterbrook & Bryan,

Hamilton, Ontario.

7949 & 7950—September i—Granting leave to the Dundurn

Rural Telephone Company to place its wires across the track

of the C.N.R. at two points in the Province of Saskatchewan.

7951—September 2—Granting leave to the Alberta Gov-

ernment Telephones to cross the track of the C.P.R. between

Sections 2 and 3, Township 11, Range 8, west of the 4th

Meridian.

7952 to 7955, Inc.—September 2—^Granting leave to the

Bell Telephone Company to cross the tracks of the G.T.R.

at three points in Toronto, and the C.P.R. at Westmount,

Montreal, P.Q.

7956 to 7958, Inc.—September 2—Granting leave to the

Manitoba Government Telephones to cross the tracks of the

C.N.R. at two points and the C.P.R. at one point in the

Province of Manitoba.

7959 & 7960—September i—Granting leave to the Sas-

katchewan Government Telephones to cross the track of the

C.N.R. and the C.P.R. at one point east in the Province of

Saskatchewan.

7961—September i—Granting leave to the Elmwood

Rural Telephone Company to cross the track of the G.T.R.

Company, at its Elmwood Yards, Elmwood, Ontario.

7962—September i—Amending order No. 769S, dated

August 3rd, 1909, authorizing the C.P.R. to construct spur

into the premises of the Wood-McNabb Lumber Company,

East Kootenay District; by striking out the figures "1465"

and the word "Chains" where these words occur in the

recital and operative parts of said Order, and substituting

therefor the figures "1465" and the word "feet."

7963—September r—.Authorizing the C.N.R. to alter its

existng level crossing on Pembina Street, Winnipeg, Man.

7964—August 31—Authorizng the C.N.R. to use Ticket

and Baggage form in use on its lines west of Port .Arthur,

filed with the Board until the Board shall hereafter other-

wise order and determine.

7965—September 2—Authorizing the Corporation of the

City of Brantford, Ont., to construct sewer under the track

of the G.T.R. on Gilkinson Street, Brantford, Ont.

7966—September i— Recommending to the Governor-in-
Council for sanction by-law of the C.N.R. entitled "A by-law
respecting the travelling ui)on and use of the railway," and
rescinding Order of the Board No. 7735, dated the 0th of

.August, KJIKJ.

7967—September 2—Approving location of the C.N.R.
Company's line of railway from a point five miles above ^ ale

on the Eraser River to a point ten miles above Vale, in the

Province of British Columbia.

CITY OF WESTMOUNT DESTRUCTOR.

The City of Westmount have recently placed an order

for a second refuse destructor which when installed will

double the capacity of their present incineration plant.

The destructor will be of the Heenan patent type, con-

sisting of three cells or furnaces arranged in one unit with

a common combustion chamber. The complete unit will be
of sufficient capacity to completely destroy by reducing to

a clinker absolutely free from organic matter not less than

so tons of refuse per twenty-four hours.

The destructor generally is in accordance with the

British type which has proved so uniformly successful in

many different parts of the world. The cells will be fed

from the top. The charging will be considerably facilitated

by a new and important improvement introduced by the

builders which enables each cell to be charged instantan-

eously. Instead of two men occupying five to ten minutes

in shovelling in the refuse and at the same time a very con-

siderable inrush of cold air taking place through the open

charging door, the new Heenan system enables one man to

handle the charging of the three cells. On the top of each

cell will be a container holding sufficient refuse for one

charge. When each container is filled, a door on the top

is closed and a charging door at the bottom of the container

is mechanically opened, and the charge drops down to the

drying hearth inside of the destructor.

After remaining on the drying hearth for whatever time

may be necessary, the charges are pushed forward on to the

grates through poking doors which are provided in the back

of the destructor for this purpose.

The air for the combustion of the refuse is preheated in

a regenerator through which the hot gases pass after leaving

the boiler. The air travels the full length of the regenerator

outside the tubes, the flue gases passing through the tubes.

The heated air for combustion is forced through the grate

bars by a Heenan centrifugal fan operated by specially de-

signed Heenan vertical, high speed, enclosed, self-lubricat-

mg engine.

.Another important feature in connection with the instal-

lation will be the very eflficient method of ventilating the

incineration building, as the air supply to the forced draft

fan is drawn by a duct from the upper portion of the build-

ing, inside thus effectively disposing of any dust and heat

that may be present.

The heat generated in the combustion of the refuse will

be utilized for the production of steam. The hot gases pass

immediately from the combustion chamber of the destructor

to a Babcock & Wilcox boiler in which a guaranteed evapor-

ation of not less than i U lbs. per lb. of refuse from and at

212 degrees will be obtained.

The new Westmount destructor will be similar to that

installed by Heenan & Froude, for the Borough of Richmond,

New York, the operation of which has been watched with the

greatest interest by engineers in the United States, and con-

cerning w-hich data of considerable valuable have been pub-

lished from time to time. The only other Heenan destructor

in Canada is that at Vancouver.

The contract for this destuctor has been placed with

Messrs. Heenan & Froude of Manchester, through their

Montreal agents, Messrs. Laurie & Lamb, Engineers.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENCINEERS—413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box us, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560. Ottawa; S. J. Chap-

leau. Box 203.

MUNICIPAL ASSOCIATIONS
ONTARIO MUNICIPAL ASSOCIATION.—President,

Mr. George Geddes, Mayor, St. Thomas, Ont. ; Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas,

Ontario.

UNION OF NOV.A. SCOTIA MUNICIPALITIES.—Pres-

i'ent, Mr. .•\. E. McMahon, Warden, King's Co., Kentville,

N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASK.A.TCHEWAN MUNICIP.\LITIES.—

President, Mayor Hopkins, Saskatoon; Secretary, Mr. J.

Kelso Hunter, City Clerk, Regina, Sask.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.
;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.— Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York,

AMERICAN SOCIETY OF ENGINEERING — CON-
TRACTORS.—President, Geo. W. Jackson, contractor, Chi-

cago; Secretary, Daniel J. Haner, Park Row Building, New
York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS—President, E. Grandbois, Chatham, Ont.; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—Presid-nt, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren. 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent. N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,

Canadian Electrical News. Toronto.

CANADIAN FORESTRY ASSOCIATION. — President,

Thomas Southwonh; Secretary-Treasurer, King Radiator

Co., Toronto; Secretary, James Lawler, 11 Queen's Park,

Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-
.\T10\.—President, Dr. W. Doan, Harrietsville, Ont.; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto : Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan ; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

I CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.

Jacombe, Ottawa.

I

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jefifers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

I
June, July, August.

DOMII'JION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller.

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, J. H. Winfield ; Secretary, S. Fenn, Bed-

ford Row, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont. ;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
AD.A..—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, Alcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President.
Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President
; J. H

Warder, Secretary.

COMING MEETINGS.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

American Society or Municipal improvements—Novem-

ber 9-11. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7, a'

Toronto, general annual assembly. Secretary, Alcide Chauss^

R.SA. ; P.O. Box 250, Montreal, Que.

National Cas and Gasoline Engine Trades Association.

Harry T, Wilson, treasurer, Middleton, Ohio; Albert Strit-

matter, Cincinnati, Ohio. Next meeting November 30.

December i, 2, 1909, at Chicago, 111.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending- in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.
Quebec.

.MO.\TRE.\L.—Tenders will be received until Thursday,

23rd September, for the construction of a 2 feet x 3 feet brick

sewer. John R. Barlow, city surveyor.

NOTRE D.\ME DE GR.\CE.—Tenders will be received

until 20 September for construction of sewer. The Town
Engineer, 335 Decarie .Avenue, has plans.

QUEBEC.—Tenders for alterations to the Post Office

Building will be received until Friday, September 24. .Albert

R. Decary, District Engineer, Quebec Post Office Building.

Napoleon Tessier, secretary, Department of Public Works,

Ottawa.

QUEBEC—Tenders will be, reo^ived until Thursday,

October 7, for the construction of a dam on Kipawa River,

County of Pontiac. Plans may be seen at the offices of J. G.

Sing, resident enRineer, Toronto; J. L. Michaud, Merchants

Bank Building, St. James Street, Montreal, and at the De-

partment of Public Works, Ottawa. Napoleon Tessier, secre-

tary.

THREE RIVERS.—Tenders will be received until Thurs-

day, Sept. i6th, for supplying and installing pressure fil-

ters with a capacity of two million gallons per 24 hours. L.

T. Desaulniers, Secretary-treasurer.

JOLIETTE.—Tenders for electric light wiring and fit-

tings for the .Armory will be received until Friday, Septem-

ber 24. A. Durand, Clerk of Works, Joliette. Napoleon

Tessier, secretary. Department of Public Works, Ottawa.

Ontario.

P.ARKHILL. — Tenders for hot water heating system

will be received until September 27. Plans may be seen on

application to Mr. James Phelan, Clerk of Works, Parkhill,

and at the Department of Public Works, Ottawa. Napoleon

Tessier, secretary.

KINGSTON. — Tenders for heating apparatus, stable

establishment, R.M.C., Kingston, will be received until Fri-

day, September 24. H. P. Smith, architect, Kingston.

Napoleon Tessier, secretary, Department of Public Works,

Ottawa.

GLENCOE.—Tenders for Post Office, Customs and In-

land Revenue fittings will be received until Monday, Sep-

tember 27. J. E. Hull, Cl-erk of Works, Glencoe ; T. A.

Hastings, Clerk of Works, Toronto. Napoleon Tessier, sec-

retary. Department of Public Works, Ottawa.

OTT.\W.\.—Tenders will be received until 28th Sep-

tember, igog, for the construction of steel superstructures

and floor systems for bridges at the points named below

:

District " A."

Mile Bridge Date of Completion

82.0 Cains River December 1, igoy

124.5 South-West Maramichi, N.B March 15, 1910

133.0 South-Wcst Maramichi, N.B March 15, 1910

134-07 Juniper Brook April i , 1910

1.42.0 Odell Brook .April i , 1910

District " D."

62.25 Circle River July i, 1910

62.5 Low Brush River June i, 1910

99.0 Brule Creek April i, 1910

109.29 Frederichouse River .April i, 1910

113. 48 Buskegow River April 15, 1910

123.5 Driftwood River May i, 1910

135.0 Mattagama River June i, 1910

Plans and profiles may be seen at the office of the Chief

Engineer at Ottawa. P. E. Ryan, secretary.

FLESHFRTON.—Tenders will be received up to Sep-

tember 2oth for building a concrete bridge, 10 feet span, on

the township boundary line between Glenelg and .Artemesia.

John A. Boyd, Reeve, .Artemesia. Flesherton.

ORANGEVILLE.—Tenders will be received up to Tues-

day, September 14th for supplying material, construction

and erection of a steel highway bridge (75 feet span) over

the Credit River. C. R. Wheelock, engineer, Peel County.

TORONTO.—Tenders will be received until Thursday,

October 28, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.)

TORONTO.—Tenders will be received until Thursday,

October 28, for electric motors. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.)

TORONTO.—Tenders arc invited until 5th October by

the City of Toronto for iC)-inch cast iron pipe and valves.

Joseph Oliver (Mayor), Chairman Board of Control. (Ad-

vertised in Canadian Engineer).

TORONTO.—Tenders will be received until Monday,

September 20th, for the cut stone, brick and carpenter work

in connection with the erection and reconstruction of the

portions of the Ontario Parliament Buildings, recently de-

stroyed by fire. F. Cochrane, Acting Minister of Public

Works, Toronto.

TORONTO.—Tenders will be received until September

2ist for construction of jiavements, concrete sidewalks and

sewers. Joseph Oliver (M-ayor), Chairman Board of Con-

trol. (.Advertised in Canadian Engineer).

iVIanitoba.

WINNIPEG.—Tenders for supply of cast iron water

pipe of the following quantities and sizes, delivered f.o.b.

cars, Winnipeg, namely, 20,000 feet of 8-in. pipe, 6,000 feet

of lo-in. pipe, 6,000 feet of i8-in. pipe, will be received up

to September 29. M. Peterson, Secretary Board of Control.

WINNIPEG.—Tenders will be received up to Monday,

November i, for supply of one motor hose wagon for the

Fire Department capable of carrying 2,000 feet of lYi-'in.

cotton, rubber lined, fire hose, approximate weight, 2,200

lbs., and six men, approximate weight, 1,020 lbs. M. Peter-

I

son, Secretary Board of Control.

Saskatchewan.

VORKTON.—Tenders will be received until Tuesday,

September 28th, for cast iron pipe and laying of mains. F.

T. McArthur, B. Sc., Town Engineer. (.Advertised in the

Canadian Engineer).

British Columbia.

MCTGRI.A.—Tenders will be received until Monday,

October nth, for 2,500 feet of 12-inch pipe; 15,000 feet of

8-inch ; 20,000 feet of 6-inch and must be delivered in 30-feet

lengths, covered with jute and double coated, inside and

' out, with asphalt solution. Delivery must be made by

March 15th next. W. W. Northcott, purchasing agent.

CONTRACTS AWARDED
New Brunswicl<.

MONCTON.—Tenders were received at the last council

meeting for two 12-inch, two 8-inch, and eight 6-inch valves,

as follow^s ;—Canadian Fairbanks Company, $227.60 ; Sum-

ner Company, $213.42; CoflSn Valve Company, Boston,

$232.20; Glenfield and Kennedy Company, Montreal, $241.90.

The Sumner Company's tender was accepted. Tenders for

two 4-K.W., and two 3-K.W. transformers were as follows:

—

Packard Electric Company, $173.18; Canadian General

Electric Company, $191 ; Canadian Westinghouse, $308.72.

That of Packard Electric Company was accepted. Tenders

for 1% dozen s amp. and li dozen 10 amp. electric meters

were as follows:—Packard Company, $277.80; Canadian

Westinghouse Company, $294; Ferranti, $253.36. The
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Packard Company tender was accepted. The Sumner Com-
pany's tender, being- the lowest for galvanized pipe, tees,

valves and elbows, was accepted.

Quebec-

^IO^TRE.^L.—Caudreau Freres have been given a

contract for repairing the roof of St. Lawrence Market at

$1,140.

Ontario.

COLLINGWOOD.—\Vm. Simpson, of CoUingwood, re-

ceived the contract for sewer extensions at $6,700, the cor-
poration to furnish two steam drills, two pumps and a steam
boiler. Other tenders were Wm. McIIlwraith, CoUingwood,
$7,200, town engineer, by day labor, $7,500 (including pur-
chase of necessary plant.)

THOROLD.—This municipality recently invited tenders
for the construction of 1,290 feet of iS-inch tile sewer and all

appurtenances. The tenders follow:—
*Peter Lorenzo, Niagara Falls $3,277
Daniel Dates, Thorold ^^^^g
David Walker, Thorold j'-oo
*.'^ccepted.

TORONTO.—The Gutta Percha and Rubber Company,
of Toronto, will be given a contract by the city for 7,000
feet of 2;Mnch "Paragon" hose at 95 cents a foot.

TORONTO.—The following tenders were accepted for
the erection of the new Parkdale Public School :—Masonry,
H. Needham, $24,800; carpentry, Crocker & Le Drew, $13,'-

500; plastering, T. Blackburn & Sons, $3,700; painting, J.
Phinnemore, $1,525; plumbing, Fred. Armstrong Compa'nv,
$1,880; roof and tinsmithing, A. B. Ormsby & Company,
$1,807; heating and ventilating, J. R. Seager, $3,625; heat
regulating, Johnston Temperature Regulating Companv,
$695. The total, $51,532, is well below the appropriation of
$65,000.

Manitoba.

UIXNIPEG.—The Canadian Westinghouse Company
will probably receive the contract for supplying the city with
50 arc lamps and cut ofFs, for $1,637.50. Several other firms
tendered, and their prices were identicallv the same

WINNIPEG.-D. D. Wood will probably receive the con-
tract for additions to the city hall anne.x. His tender is
$17,500.

WINNIPEG.—The Brydges Engineering & Supplv Com-
pany, Limited, have been awarded the contract for supplying
a duplicate pumping plant to the Canadian Northern Rail-
way, in two complete units, each one consisting of a gas en-
gine, a Sutton gas producer plant and a Daniels high-speed
pump. Each unit will be capable of pumping 500,000 gallons
of water in twenty-four hours, and the plant will be installed
in the pump house on the bank of the Red River, in place of
the steam pumps at present in use. They will furnish wate'
to the Canadian Northern shops and yards in Fort Rouge.
British Columbia.

NELSON.—The contract for the erection of the Y. M.
C. A. building, was awarded to Thomas H. Waters and W.
Pascoe. The cost will be $22,900.

VICTORLA.—The contract for 20 tons of pig lead will
be given to the Robertson, Godson Company.

MCTORT.A.-Tenders for 2-inrh galvanized water pipe
were received from the following: Colbert Plumbing &
Healing Co., per 100 feet, $16.90; Hickman Tye Hardware
Co., $18.91; Bonass Bownass & Co., $17.70; E. G. Pr^or &
Co., $19.50; B. C. Hardware Co., $19.30; C. M. Cookson,
$16; Walter Eraser & Co., $19.30; Andrew Sheret, $18.20.

i

The tenders were referred to the purchasing agent.
VICTORIA—Recently tenders were called by the city

for the local improvement work on Cowan and Hulton
Streets. The tenders for the Cowan Street work were as
follows :—City Engineer, $2,422.80: F. Stedham, $2,765.20;
A. Pike, $2,926.50. For Hulton Street the tenders were :—
City Engineer, $4,725.60; F. Stedham, $5,208; A. Pike, $5,-
477- The city engineer was given the contract.

VICTORIA.—The city will purchase a new steam roller
at a cost of $3,362, from the Waterous Engine Works
Company, of Brantford, Ontario.

RAILWAYS—STEAM AND ELECTRIC.

Quebec.

MONTRE.AL.—It is expected that the cars of the Mont-

real and Southern Counties Railway will be operating be-

tween Montreal and St. Lambert before the end of October.

Save for about 400 feet of concrete wall, the tracks from the

terminus in Montreal to Victoria Bridge have now been com-

pleted. The overhead work on the bridge has also been com-

pleted and the flooring and tracking is now being com-

menced. The work on the St. Lambert .side, down to

Longueuil, is being laid out, and tenders for the construction

of this section will close on the 17th instant. The length

of this section will be about four and one-half miles, and it

is hoped to have the rails laid before the winter. The de-

livery of new cars will commence about the beginning of

October. They will be of the vestibule type, with smoking
compartment in rear, and with a capacity of sixty-five per-

sons. The steam plant for the generation of the power used

by the company is being installed by the Canadian Westing-

house Company.

MONTREAL.—.\t the last meeting of the Council of

Longueuil, Mayor Geoffrion authorized the town engineer to

establish the levels for the street tracks of the Southern

Counties Railway, conjointly with the company's engineer.

It is expected that the laying of the tracks will begin immedi-

ately and the work pushed ahead vigorously so that the cars

may be running before the winter sets in.

V.A.L B.A.RRETTE.—The C.P.R. have just completed a

handsome No. 4 station at this point, which is on the Nomin-

ing extension.

Mr. G. A. Mountain, C. E., Chief Engineer of the Dom-
inion Railway Commission, accompanied by Mr. McCulloch,

C. E., Division Engineer C.P.R. , and Mr. Murphy of the

traffic bureau, C.P.R., inspected the Nominingue extension on
Friday, the loth September. A service of trains began on

Wednesday, the 15th September. The station at Mile 35,

near the village of Rapide L' 'Originale is completed and op-

erations have been commenced on round house near by. The

buildings on this extension were erected by Mr. C. E. Dea-

kin, of Montreal ; the engineer in charge of the entire ex-

tension was Mr. H. M. Dibblee, C. E., Nominingue, and

the building inspector Mr. M. M. Campbell, C. E., of Ot-

tawa. The track engineer was Mr. Wm. Patterson, C. E.,

of Carleton Place.

Ontario

PORT ARTHUR.—The City Council, Board of Trade,

and Railway Commission are moving with the Townships of

Oliver and Shuniah toward the organization of a company to

construct twenty miles of rural tram lines to facilitate com-
munication between the townships and the city. The city will

likely assume sixty per cent, of the burden by guaranteeing

its bonds while the townships will assist in a similar way to

a smaller extent.

TORONTO.—It is understood that the C.N.R. will

shortly invite tenders for the construction of the first 130

miles of the proposed Toronto-Ottawa line.

TORONTO.—The Grand Trunk Pacific have just placed

an order for 22,000 tons of steel rails with the .Mgoma Steel

Company. The Standard Inspection Bureau, of Toronto,

have been retained as inspection engineers.

Alberta.

EDMONTON.—.After an absence of seven months, Wil-

liam R. Clarke, financial manager af the Alberta and Great

Waterways Railway Co., which holds a charter to build from

Edmonton to Fort McMurray, and also holds a Provincial

guarantee to bonds for the lino, has returned to the city, and

announces that he is prepared to commence immediate con-

truction of the road. Mr. Clarke is accompanied by his entire

staff of chief officials, including E. .A. James, gen. man., who
was formerly manager of the Canadian Northern Railway

;

Dr. Wadell, chief consulting engineer, and G. W. Minty,

solicitor. Close upon fqurtoen millions of money was

bVought back from Europe by Mr. Clarke. Of this $7,400,000

is in stock, and $7,000,000 in bonds sold at a good figure.

.
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The majority of the money is French capital, secured on the

money market of Paris.

ritlsh Coluinbia.

M: l.Si >X.— A company with a capital of $50,000 has

been formed in Nelson to operate a tramway system. The

city council have practically agreed to guarantee a bond

issue of $25,000; and a by-law will shortly be submitted to

the ratepayers, judging from present indications.

VICTORI.A.—The new line of the British Columbia

Electric Railway from New Westminster to Eburne is rapidly

nearing completion.

tor, $20,000; jail and police court, $6,000; advertising,

$4,000.

riNANCING PUBLIC WORKS.

The following particulars refer to recent debenture

issues :

—

CH.\TH.\M, N.B.—<$25,ooo, to J. M. Robinson & Sons,

St. John, N.B.

AMULREE, ONT.—$3,695.40, drainage, to G. A. Stim-

son & Company, Toronto.

TABER, ALTA.—$55,000, to \V. A. Mackenzie & Co.,

Toronto.

NAXTON, ALTA.—$5,000, to Nay & James,, Regina.

MAGRATH, ALTA.—$14,000, to Nay & James, Regina.

WHITEWOOD, SASK.—$4,000, to Nay & James.

KILLARNEY, :MAN.—$10,000, to Nay & James.

MELVILLE, SASK.—$6,000, to Nay & James.

NORTH EASTHOPE, ONT.—$3,695, to Geo. A. Stim-

son & Co., Toronto.

.\L.AMED.\, S.ASK.—$15,000, town hall debentures, to

Hawkey, Somerville & Company,
STR.A.TFORD, ONT.—$12,000, for water works, $iS,-

000 for public schools and $17,000 for collegiate institute,

to the Ontario Securities Co., Toronto.

WINDSOR, ONT.—$20,000, macadam pavement deben-

tures, to Messrs. .Aemilius Jarvis & Co., Toronto.

The following debentures were purchased by Messrs.

Brent, Noxon & Co., of Toronto:—
VERMILION, ALTA.—$6,500.

DRESDEN, ONT.—$20,000.

CLINTON, ONT.—$26,000, waterworks.

THURLOW TOWNSHIP, ONT.— $6,500, school pur-

poses.

TAY TOWNSHIP, ONT.—$4,500, schools.

INNISFIL TOWNSHIP, ONT.—$1,000, schools.

NEELON AND GARSON TOWNSHIPS, ONT.—$5,000,

good roads.

STREETSVILLE, ONT.—$5,500 (guaranteed by County

of Peel), for local improvements.

Quebec.

VERDUN.—This municipality has just completed its

sale of 5 per cent, bonds amounting to $150,000. The pur-

chasers were Messrs. St. Cyr, Gauthier and Frigon, at

106.06.

Ontario.

GODERICH.—The road machinery by-law of $10,000

was carried by the ratepayers on September 11th by a

majority of 410..

TORONTO.—The City Council are considering the ad-

visability of a by-law authorizing the expenditure of $500,-

000 on new buildings for the Exhibition.

Manitoba.

UNITY.—J. K. Hall, overseer, offers for sale $8,000 sH
per cent. 15-year fire and local improvement debentures.

Saskatcliewan.

ARCOL.A.—The waterworks debentures, amounting to

? 1 5,000. have been sold to Nay & James, of Regina.

British Columbia.

NELSON.—.\ company recently formed to operate a

tramway system here have asked the city council to guaran-

tee a bond issue of $25,000. A by-l^w will probably be sub-

mitted to the ratepayers at an early date.

VANCOU"VER.—The ratepayers have passed the follow-

ing money by-laws:— Waterworks extensions, $234,000;

street improvements, $104,000; hospital, $30,000; incinera-

LIGHT, HHAT, AND POWER.

Quebec.

VKRDUN.—Mr. Charles Brandcis, consulting electrical

engineer, of Montreal, has been retained by the municipality

in connection with the proposed extensions to the electric

light plant.

Ontario.

ST. CATHARINES.—The Welland Electric Co. expects

to have its line to Thorold nearly completed in two weeks.

TORONTO.—The Eoard of Control have decided to

lease to the Hydro-Electric Commission the site necessary

for the local transformer station. The erection of the sta-

tion will be begun at once.

TORONTO.—The work of constructing the Toronto

transformer station in connection with the Hydro-electric

power transmission line was commenced on Monday on

Garrison common, near Strachan Avenue. All the stations

along the line are now under way, and the commission is

hastening the work as much as possible with a view to com-

pletion before the end of the year.

WELL.A.ND,—Stamford Township Council refused per-

mission for the Hydro-electric Power Commission to erect

poll'.; (in the highway* of the township.

Saskatchewan.

PRINCE .ALBERT.-Mr. Charles H. Mitchell, of Toron-

to, who recently paid a visit to Lacolle Falls, thinks they are

j

capable of developing 10,000 horsepower.

British Columbia.

FERXIE.—The new power house for the electric light

plant is rapidly ncaring completion and will be ready for the

installation of the machinery in a few days. The special,

boilers have not yet arrived, however, and it will probably

be a month or more before the system is in working order.

The town has been without a lighting plant ever since the

firo and the completion of the new^ system will be heartily

welcomed.

LADYSMITH.—The pole line for the electric lighting

of the city is now complete and work has been started on

the power house.
« ^ «

SEWERAGE AND WATERWORKS.

Quebec.

QUEBEC—The Council have voted $2,500 to the Water-

works Committee for extensions in St. Malo Ward.

Ontario.

LONDON.—The city has signed a contract with the

Hon. Adam Beck whereby an adequate supply of water will

be obtained. The contractor will sink a number of artesian

wells capable of a pumping capacity of 4,500,000 gallons,

an economic supply of 2,000,000 gallons, and a visible sup-

ply of 3.000,000 gallons.

!
PORT ARTHUR.—John Gait, consulting engineer, To-

ronto, is here to advise the city regarding the placing of

I

the intake pipe connected with the waterworks, which must

be moved to allow the construction of the dry dock.

! British Columbia.

FERNIE.—Good progress has been made on the con-

I

struction of the new pipe line from Fairy creek from where
' the future water supply of the city is to be drawn. The

[ excavating work has been completed from the Elk River to

the Fairy creek falls, though the pipe has not yet been 'aid.

The dam is under construction.

NELSON.—Sewer extensions, to cost $4,603, are being

made by this municipality.

VICTORI.\.—Mr. .\5hcr0ft estimates the cost of bring-

ing water from Sooke Lake and redistributing it to con-

sumers as over two million dollars. The question will be

considered at a special meeting of the council which, will

be held shortly. . <
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CEMENT-CONCRETE.

^"^
Sr LOUIS -Much concrete Nvork, m uh.ch sidewalks

will figure largely, .s con.en.pUuod by th.s n.un>cn>ahu-.

""'"Kl-FRBOKO-Messrs. George A. Bcgy & Company,

of St Catharines, have been awarded the contract for a large

reiSoKl-rconcrete br.dge at Peterborough. They propose

to start the work immediately.

TOROXTO.-.^ new cement merger which ^^^'^'^ "'

one companv a number of important concerns not included

•n the big merger recently put through at Montreal .a

onsummated on the 7th September at ^ seeing of t

various companies interested, held at the offices of Mr. J_K^

Roaf who will act as solicitor for the new organization. The

S^pany, which will be known as the Independent Poraand

Cement Company, Limited, will have a capital stock o

$^0^000, the head offices being at Toronto. Immediate

!;pHc"ion will be made for a charter, and as soon as itis

obtained officers will be elected and operations commenced^

The companies which have already agreed to enter the

merger and their authorized capitalization, are as follows :-

Brant Portland Cement Co.. ^^-^^^^^-
^^ ^^^^ '!:7Z'-

rolonial Portland Cement Co., Limited, of Wiarton. fSoo,

o^ Hnnover Portland Cement Co.. Limited, of Hanover,
,

Too-o"; imperial Cement Co., Limited of Owen Sound
;

$ 00,000; Ontario Portland Cement Co., L--'"
•

"^ ^^ '

sUooo- Bell's Lake Cement Co.. Limited, of Markda e,

?5oofo^; superior Cement Co.. Limited, of Orang^v.l e,

$ ooooo; Western Ontario P-"-<^ dement Co.. oAtwood

$ 00.000, and St, Mary's Portland Cement Co.,

^^^^^f-J
St Marv's $500,000. In addition to these companies, sev-

eral other concerns are expected to join the merger.

.;; will be seen, all these companies are located m

Western Ontario.

"^

BOSTOX MASS.-The Hood Rubber Co. have placed the

com^acl for their new building at West Watertown, Mass

with the Aberthaw Construction Co., of Boston. It is to be

built of reinforced concrete, 06x80 feet, three stones high.

Provision will be made for future additional stories.

For late construction news sec page V4-

MARKET CONDITIONS.

Montreal, Srplember 15th, 19™)-

, A„, to -.11 Tcnrnt. comlitions throufthout the United States
.Vccording to .-lU ^""""' •

, ,^.ri.ets for pig-iron, but for 5tcfl

continue to improve, ""'•'''""^ '"'''"
""The P^ cc h.-fs shown a gr.->dual

and tor the various products <h"^°f- V^^ ^"
the top point, for prompt

advance for some t,me past, and
''.'\?Z,t \lVTctU^U^ymg of railway

delivery, and abo for next years d-^'-e
',w ,i?„a,ion The production

material continues to be a '"'"",
"^'^^^'''.''.""^ded in the past, and

during the month of .Xugus. has ^'do-^ ' «"
few month" would give a

any eonsiderab'e increase during the ^"'""e
'7t„"„ ,he circumstances,

volUe which would >•'"„; ,P;'„7";i/h"rhepurchas; and production of

w-ith good crops now •-'*^«;" •='"''*
''"i„"%?^<l,,..i11y advancing, the out-

iru ;r n1>^ /o'r "ht i-'ron'Tn'd'r.^crfrarbuAoj «cn^a, trade throughout
looK 1

ui
, he ne ooked forward to.

.

•he whole country, IS .-.11 that was neing
_ optimism

In Great Britain, the strongest
'""'7J,7^°',Xr troubles, which all

of the United States. There .s .-xlso ''''^ f-^'
''^'V^'^^iaes which there is

season were a bearish factor, have ^"'•/7"\^;' ^'^^-^^ „p „f demand

rr^^t:^:^^ ":^^"^f;:\:l g^^n^ :j j
e s u Ln in

J^g-

1^;' -•'p;;:;::"?;l,:%r'.;t,rlu^. l[;;^;'"he='Uount of buymg

,

'""
Loca"y.1he"!:i.:a"oTis unusually promising. The D"-!"-- '-

fun

Steel. and'\he Lake S"P"i"r C„rpora..,n are^unn.ng the, plant_s^a,.^^^

speed, and the Nova Scot,.a Steel and C";^'
^"^""".'^..^n^ The Dominion I

tion. h.-.ving orders booked for a long '""' '"
;,^,tV;"7he Superior Com-

Company is

".^^"t.V a%arge "e^penditur'e on th'L' improye-men. ,0 it.

pany .s now able to m.ike » '"«' "P^"°,i„„j „f i,s new financing, .s .n

f- -^;!:;tu;r;^ win "^ ijf}- ^,>;7- f^^nj:^':^

-i;?i1n ^e^=7^h:^o;V^j^^\^ae;^ Canada. ^^ „,

conJ^;:::fcXr^^^iJ^^:2r;n7j:;r o ,inj.e.^

the lines in which engineers are interested, so that last we k 1

••j practically repeated :— .... ow,
Antlmony.^The market is steady at 8 to 8Kc.

B.r .r.n .«d 8,....-Pn«. «"
.*"h"?re.h"o V' o'; 'or.Tri'jon. "s"

Iron, S..H per .00 pound.; he.t ",'^"'' ,•"'"",,'•!«",.; lire .leel. $..00

^^•r^:^;:.^^^'^.'":el:'"!:3^'™:^- -<^ - '"^"- »-=
imported. S200 o„„,„ion. being .• followt:-

,W ,r.d ,.;nrb tube., sue.: 5j4-.nch. lot.; .vnch. ii«c., 3» -n

4>iDch. iS i-jc. .»..„,-• <i Ra ocr too ponod*'.
BundlnK PW.r.-T.r »»P";. '• ';• "^.iJi;;",:!' pr roll of 4- .Q-."

felt paper. J».JS P'' ">° P""""*' • •" •''«•«'"''«. *'"' >"

X. .!,•„» No I lo to 40c. per roll of 400 square feet; tarred

feet; dry '^"'h'ng. No i. 30 to

J|'-

P j ,,„ Tar and Pitch).

cent, extra, or .oc. per bbL weight.
j.ie.inch. $3-95, «•

inci^t'^;:'^;;^nncrs^i"--^ ^^ ^-i^ch. i3.osi .--h. ....;

net: furnace coal. $6 SC net. B.tum.nou.
°l'°\^°^l^^Zn cannel coal.

IrpetTn; "t:^i'n°;l; ';rn.^r°r;rre^c^'.:^recta^ "rate.. ;ppro.i«.el,

$4 l.o.b.. cars, Montreal.

a^ '"S^:^^ ^n".l;;;:;r"r^o^"n?nr^^nf;ow^^I^^g..
caps, ca"se lots, containing .0,000. 75c. per ico; '"°^"

'"'^L.^'i^f.'Vw
bu'.ting ,.ppar..u.:-Ba..erie.

'o^Yre-tadin;' \e pe «o" "VnVct'in"

l:e!^:^lJ"^Fu^.:%S;;n:!'-^"S^h i ""^^'i^^t^
\y. 6.ft. wire.. $3.54 1

8-ft- ".•"'•
^sfs", -TIu $"V.Fu,e.. time, double.

It to :.o-gauge, $4.40, "to '<Kf°/*; »i =j „ ,„ ,,.gauge, $4.65; »6-c.uft
3<^gauge. $5.15 P" °°.''''h,2,,'o 30 gauge American. $5.15: Fl'T d.

I English, or 30-gauge American, »< 9° '° «* « .o-gauge American. $*.

1

" •il^^^i^'^^^^^^^-^S^'^-... for carload

,ua::^"^^^nd-^:^^ -=^ ^>^2rS Inrtj^i^; ^soft^sun^
Lmmerlee. $.0 .0 I-S" = -^"If, ,ffo $ "s'i M'dl-d or Hamilton pig

merlee, $.9 '° *''-S°
', '^'f" m' „,'ea° It is said Dominion and Scotia

!

on?p::;re^s
:;e*^r,u^^in*rP^olp"ael-iver;.' Carron special. ..9..0 .0 ..;

Carron, soft, $I9,-S-

S^^^rce^Tre" Wt- steady, at $3.50 .0 $3,60.

L::dW«..-S.o.s. P" Y°<'"^»rforc«Tot.''.oc„'n"acTor.. .. -»•
Lumber. EtO.-Price. on lumber are fo. car U>t^. t

^,^^ ^^^^^ _^^,_

point., carrying a freight rate ol »'-5o. « v
Spruce, i-in.

$°8 to $.. per i.ooo feet; white P""=',""j,f,';„*'$ °
fo $.4. Hemlock.

£y 4-in. and up, $.5 to $., per
•-^,--".^',s- Standard Railway Ties

log run, cuUs out, *'3 '° ^"5^ .^^„„ ^ ,1 rate to Montreal. Telegraph
hemlock or cedar, 35 to 45c. each, o" » 5^, - ,„ ,,.50 each; 3o-fL.

Pole,: Seven-inch '"P-
"f^' P^J/'^.X^'-.rmaiufac.'urer.- p'oint.. with. 5c.

$..75 to $>; 35-«t^. »"•" 'o
»3^,\'," Quotation, per i.ooo lath., at point,

freight rate to MontreaL ';»"'' „„Jl", ,, ,„ $3. Shingle.: Ceiar
carrying $1.50 freight rate ° .^°°''"

"o XX. $.50: XXX. $3-

.hingle,, .ame condit.on. a. lath. X i^-S-
.^J^- »^/ J,^^^ ^, ^ p„

Nalls.-Demand for nails is «"".""' ^
^fji^c roofing nail., sc. lb.

keg for cut. and $...5 for wire, *>»"„ P.""'- .^i" ""uon ;
girder, bridge,

%a.nts._Roof barn a„d fence
.P--;,'-or''"eir-S..;o 'per gallon, in

b^^rer^^:^ - ^ 'Ck-i^'.^^etu^ ^d ^^l^^^in, a. deale.. ate

^i°n^:"d^-rnch°:t Tiet^'ndry' pip°Np-'„^::- '3 "" -"^ '"

^pip^'is .uoJed a. ^^o-'^'^^Z:^,:S-D.tZ is much better and

Pipe.—Wrought and Calvanlzea. li^™^"
,teadv moderate-sued

,he .one is firm, '''?"^':, J/'^.M oTfor bl.ct and 4. per cenL

lot. being: ^i-inch, J.?-." "''h '3 P"
""'„""„t. off for black and 44 per

eff for galvani.ed; M-inch $5.50. ^-l'^ 59 P^' "°^, cent, off for black, and

• 3.inch, J75S0; i^^-inch. $9<; -.;""^''' ''"!,
;, „eady. Quotation, are: $J."

!

Lr':'r."%rfo1or"!::-fnd"'sr,?for"'«^'rnd\hrcke^
,?gauge being ,.30:

i '^-^.^^^t!-^ "^ - ^:;:::^"^eo:l?erT^ge'^

I

t-"Vn ^^trtr-.^" :^^|;%£x 'i^-""^-'-'

1 =--^^T^rlpr.c-j;>:"-""-^' "•--•-

wir:':^;:'';;^'hii^%-^^^"-: tt ::r:i't:: :^''^^
$3.75; »«. S^.Ts; !'. $5=5^; ' r-'„d: *'t'$3l^ per .00 pounds, base of

.«rrshr:;"i:""-".-VM tsVptrVpound,. b..e o, HX..

'"V:,".%haV.n^"-Wice. are ..e.dy at the li.t, 1e.. .5 P" cen. Demand

li on the dull side.

T.legraoh Pol.i.-See lumber, etc
„11„„,. -eighing about

Tar and Pitch. Coal tar J...O P" *'""''
"'-„''„J,. ,„d No. .. .w. per

,«, pounds; roofing pitch No^ .. J-c
Per <» pound

.

^^^ ^^^^

Cr^re;ned'ro;,".;r^^:J;^r''wr'e'fpne Pitch. ,4 per barrel of ,U

'"^r;:;:esru:;ch^::;^rr;,^";i:i""'-
ZIno.-Thc tone is steady, at Of to 6c.

I • 4) • •

Toronto. September Kith. 1909.

Wholesale trade in metals -''>-'-;;
J.^,""; JZ.^"':'.^''

the almost reallred prospects of the ' ""^^r "'^^'^^d in Ontario, whil-

,.,, buoy.-.nt. Builders' materi.-.ls»re in fair demand
.^ ^^^

,he city bricks and lumber are ;''"
,^."^;"^^,;"ed C.lowing accounts of

in On."rin. the market being grealls '';,°'""°\
^ „„^ „f economy and

,vh,t .be •me..er" ..f plants is '"
"""^J \'" ';,: . ^ „p to date they

stimulus are beginning .0 appear „ .h-^
;'-;

P"^P.
^„,, „„..,i,fac.ory. In

^.^mp"::ppn",^".H^^n-y"n:Jrw';r;;v"en.ure^s an advance of .oc. in

• uKi*'*. . , . _-_., tnr Toronto, where not Mherwise

explIi';'ed!"ro7gh";;r"^b?o;;rn'%uTntUierhi:her price, are .noted:-
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"QUEEN'S HEAD"
CANADA

Galvanized Iron
The World's Standard for half a Century,

John Lysaght, Limited
Makers, Bristol

A. C. Leslie & Co.. Ltd.
Montreal

Roofing Slate.—Most of the »late used in Canada comei now from
Pennsylvania or Maine, the Canadian supply being slender and mostly froa
the Rockland quarries of the Eastern Townships in Quebec. There tt •
[reat variety of sizes and qualities, »o that it is difficult tu indicate prices.

But No. I Pennsylvania slate 10x16 may be quoted at S7.33 per square ol
100 square feet, f.o.b., cars, Toronto ; seconds, 50c. less. The demaod
continues active ; competent roofers arc scarce.

Ropo.- Sisal, 9Kc. per lb.; pure Manila, ia>(c. per lb.. Base.
Sawar Pipe.—

4-in.

StraiKht pipe per foot $0.30
Sin^k* Junction, i or a ft. long .90

1.50Double junctions
Incrcascrs and reducers
P. traps

H. II. traps

6-iii.

$0.30
1.35

3.50

1.50

3-50

4.

$0.65
3.70

5-00

3.50

7.50
8.00

lOlO.

$«.75

3- 40

i3>ia.

$1.00

4.50
8.50

4.00

15.00

15.00

.4-lm.

H.65

Antimony.—Demand inactive, market unchanged at $9 per loo lbs.

Axes.—Standard makes, double bitted, $t to $10; single bitted, per
doxea. $7 to S9.

Bar Iron.—$1.95 to $a, base, per 100 lbs., frooi stock to wholeialt dealer.
Market well supplied.

Belter Plaies.— 5i-inch and heavier, S3.30. Boiler heads 35c. per io«

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-wclded, steel, 15^-inch,

IOC. ; iK*>Dch, 9c. per foot ; 3-iacb, $8.50; 3 H -inch, $10 ; a5i-incb, $ia^; '

j-iDch, Sia.io; 3K-inch, $15: 4-ioch, $18.50 to $ig per 100 feet.

Building Paper.— Plain, 300. per roll; tarred, 40c. per roll. Demand in-
|

creased within the last fortnight.
!

BrloKS.—Business is very active, price at some yards $9 to $9.50, at

others, $9- 50 to $10, for common. Don Valley pressed brick move also 1

freely. Red and buff pressed are worth $18 delivered and $17 at works per
I,ODD.

!

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of j.ooo lbs., i-inch, i-inch, or larger, I

price all the same. The supply is excessive; hence the lowered price.

Broken granite is selling at $3 per ton for good Oshawa.
Cement.—The price continues low, $1.55 per bbl. in car lots, including

bags. Demand is slack in Ontario, but some fair lots have been sold for

Manitoba and Alberta. Smaller dealers report a fair movement in small
lots at $1.40 per barrel in load lots delivered in town, bags extra ; in

shop, $1.35. In p-ack-iges, $1.40 to $1.50, including paper bags.
Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This

price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75. These are all cash, and the quantity purchased does not
60c.; No. a tarred, 63!^c. ; plain, 56c.

affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. Wc
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $3.65 to $3.85; lump coal from other districts, $3.4*

to $3.70; mine run 10c, less; slack, $3.50 to $3.70; canncl coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at

from $5.35 to $5.50; ReynoldsviUe, $4.50 to $4.75; Connellsville, 7a-hour coke,

$5-35 to $5-50-

Copper Ingot.—The market is very firm, but heavy stocks still act as

a drag. We quote as before $13.85 to $14-05 in this market, with a fair

movement.
Detonator Cape.—75c. to $1 per 100: case lots, 75c. per 100; brokee

quantities, $:.

Dynamite, per poand. ai to 35c., as to quantity.
Roofing Felt.—An improvement in demand of late, no change in price.

Fire Bricks—English and Scotch, $30 to $35; American, $25 to $35
per i.ixx'. The demand i-; steady.

Fuses—Electric Blasting.-Double strength 4 feel, $4.50; 6 feet, $5;
4 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count, Bennett's double tape fuse, $6 per i,eoe

feet
Galvanlzeil Stieets.-Apollo Brand.—Sheets 6 or 8 feet long, 30 or 30

inches wide ; lo-gauge, $2.90 ; 12-14 gauge, $3.00 ; 16, 18, 20, $3.10 ; 22-24,

$3.35; 26, $3.40; 28, $3.85; 29, $4.15; loH, $4-50 per 100 lbs. Fleur de Lis

—

gauge, $4.50; 26-gauge, $4.25; per 10 lbs. This downward change is the
result of dissolution of an agreement between British and U. S. makers.
Impossible to say how long it will last.

Iron Chain.— j^-inch, $5.75 ; 5-16-inch, $5.15 ; H-'nch, $4.15 ; 7-16-inch,

53.95; J^-inch, $3.75; 9-16-inch. $3.70; ^i-inch, $355; H-inch, $3.45; H-ioch,

$3.40 ; 1-inch, $3.40, per loo lbs.

Iron Pipe.—Black, ^-inch, $3.03; H-incb, $3.36; H-ioch, $3.63; M-inch,
$3.16; i-inch, $4.54; lU-incb, $6.19; l^4-incb, $7.43; 3-incb, $9.90; aS-inch,
$ij.8i; 3-inch, $20.76; 354-inch, $36.13; 4-inch, $39.70; 4^-inch. $38; j-inch,

$43-50; 6-inch, $56. Galvanized, 5i-inch, $3.86; >i-inch, $3.08; S-incb, $3.48;
^•inch, $4.31 ; I-inch, $6.19 ; 1 J^-inch, $8.44 ; i,'a -inch. $10.13 ; a-inch, $13.59,
per 100 feet. Talk is still heard of an advance, but nothing definite.

Lead.—Prices steady outside. This market is steadier, and demand
rather better at $3.75 to $3.85 per ico lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at
kilns out'iide city 2;c. per 100 lbs. f.o.b. car. Demand is good.

Luniber.—A fair demand is reported for city trade, not so much from
the country. Southern pine is the main item here. Hemlock is steady,
but not active. Lath are held stiffly at quotations, and none too plenti-

ful ; many are being made up north to go to the States. The 32-inch
lath, so long a feature of the market, are nearly all gone. We
quote dressing pine, $32 to $35 per M ; common stock boards, $26
to $30; cull stocks, $20; cull sidings, $17.50: Southern pine dimension timber
from $30 to $45, according to size and grade ; finished Southern pine accord-
ing to thickness and width, $30 to $40. Hemlock in car lots, $16.50 to $17;
spruce flooring in car lots, $23; shingles, British Columbia, $3.20; lath, No.
X, $4.25; No. 2, $3.75; for white pine, 4S-inch ; for 32-inch, $1.60, and
very few to be had.

Nails.—Wire, $2.25 base; cut, $3.70; spikes, $3, per keg of 100 lbs.

PItoh and Tar— Pitch, demand moderate, price an far unchanged at

70c. per loo lbs. Coal tar fairly active at $11.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $a<->.5o for No. 3; Cleveland, $30.50 to $31 ; in Canadian pig, Hamil-
ton quotes $19.50 to $20 per ton.

Plaster ol Paris.—Calcined, New Brunswick, hammer brand, car lots,

$3; retail, $2.15 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per loo R>s.. $2.35 ; in barrel lots,

$^,05. Plnsterer"^-. $.'.15 per barrel of three bushels.

Ready Roofing—An improved request is noted lately, at catalogue
prices before quoted.

prime, $3.40 to $3.50; Rangoon,

pails, i5?ic. per

45 to 60c. ; New

mess, $26.

k

3 . 00

3 . 50
Business steady; price, 73 per cent, off list at f.T,clory for car-load

lots ; 65 per cent, off list retail. Small lots subject to advance.
Steel Beams and Channels.—Quiet We quote:- $3.50 to $3.75 per to«

lbs., according to size and quantity; if cut $3.75 to $3 per too lbs.; angles,

>H by 3-16 and larger, $3.50; tees, $3.80 to $3 per 100 pounds. Extra for
smaller sizes of angles and tees.

Steel Ralls.- 8olb., $35 to $38 per ton. The following are prices per
gross ton, fur 500 tons or over : Montreal, 13-lb. $45, i6-Ib. $44, 35 and
n>-\h. $4V

Sheet Steel—Market steady, at the former prices; lo-gauge, $3.50;
la-gauge, $3.55; American Bessemer, 14-gauge, $3.35; 17, iS, and ao-gauge,
Si.45; 33 and a4-gauge, $3.50; a6-gauge, $3.65; aS-gauge, $3.85. Quite a
quantity of light sheets moving.

Tank Plate.— 3-i6-inch, $3.40 per 100 lbs.

Tool Steel—Jowett's special pink label. loj^c. Cammel-Laird, i6e.
"H.R.D." high speed tool steel, 65c.

Tin.—TIic feeling in tin is firm, and we quote an advance o( '/ic,
say II ! jc, to y2C.

Wheelbarrows.—Navvy, steel wheel. Jewel pattern, knocked down, $at.6«
per dozen; set up, $33.60. Pan Canadian, navvy, steel tray, steel wheel,
per dozen, $3.30 eacU; Pan American, steel tray, steel wheel, $4.35 each.

ZIno Spelter.—A very active movement continues, and the market ii

firm at $5.50 to $5.75.

CAMP SUPPLIES.
Beans.—Hand Picked, $2.60 to $3.70

hand-picked. $1.90 to $2.

Cheese.—Xo old clicesc- on hand; new cheese, large, 13c.; twins, i3,'4C.

Coffee.—Rio, green, 10 to la^c. ; Mocha, ai to 33c; Java, 30 to 31c;
Santos, II to 15c.

Dried Fruits.—Raisins, Valencia, 6 to 6}ic. ; seeded, i-lb. packets,
fancy, 7J4 to 8c. ; 16-oz. packets, choice, 7 to 7Jic. ; i3-oz. packets, choice,
7c. ; Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy, 8 to 9c.

;

Filiatras currants, 6J4 to 7c.; Vostizzas, 8J4 to 9c.; uncleaned currants, }^c.

lower than cleaned. California Dried Fruits,-Evaporated apricots, 13 to
15c. per lb.; prunes, 60s to 705, 7 to •j%c.; 90s to loos, 6Hc. ; evaporated
apples, 8c.

Eggs.—New laid, 34 to asc. per dozen, in case lots.

Lard.—Scarce and higher. Tierces, is'^c. ; tub, is'jc.

;

lb.

Molasses.—Barbadoes, barrels, 37 to 45c.; Porto Rico,
Orleans, 30 to 33c. for medium.

Pork.— Still ad\ ancing. Short cut, $27.50 per barrel

;

Potatoes.—Ontario,.
Rice.—B grade, 3>^c. per lb.; Patna, $% to sJfc. ; Japan, $% to 6c.
Salmon.—Eraser River, tails, $2; flats, $3; River Inlet, $1.55 to $1.75.

Smoked and Dry Salt Meats.—Long clear bacon, 15c. ; firm,

tons and cases; haras, large, 14 to i4',4c. ; sma!l, 1554 to 16c.; rolls. 13^ to
14c.; breakfast bacon, 17c.; backs (plain), 17J3C. to i8c. Tsbacks (pcamcal),
iSc. to iS,'3C. ; shoulder hams, 12c.; green meats out of pickle, ic. less thar
smoked.

Spices.—Allspice, 16 to 19c.; nutmegs, 30 to 7sc. ; cream tartar, 33 to
25c. ; compound, 15 to ace. ; pepper, black, pure Singapore, 14 to 17c.

;

pepper, white, 20 to 30c.

Sugar.—Granulated, $4.85 per 100 lbs. in barrels; Acadia, $4.75; yellow,

$4.45; bags, 5c. lower; bright coffee, $4.65; bags, sc less.

Syrup.—Corn syrup, special bright, 3j4c. per lb.

Teas.—Japans, 20 to 35c. per lb.; Young Hysons, 16 to 3sc. ; Ceylons,
medium, 16 to 45c.

• • « •

Winnipeg, September 14th, 1909.

Business with wholesale houses of Winnipeg is good and becoming
better every day, as it is now an assured fact that the West will have a
large and abundant crop, and all lines of business are becoming visibly

stronger. Country dealers are now ordering heavily, as in a very short
time every available car wiU be in use moving the crop.

All kinds of building and roofing paper are in demand in country
orders, and city trade in these lines is also very good with prices steady
as quoted. The bar iron trade in Winnipeg and the West is more and
more becoming a large faction ir the hardware business ; and the local

bar iron factory have all the orflers they can possibly handle, and are
this year moving the factory to a more suitable site and doubling its

capacity.

Coal is becoming active again, with prices remaining as usual. Cement
is still quiet. Lumber also is not so active, the local carpenter's strike

not yet being settled.

Winnipeg quotations are as follows :

—

Butter.—Dairy prints. 30 to 21c. ; creamery rolls, 34 to 25c.

Canned Goods—Peas, 77H to $i.i2<^ ; tomatoes, ss, 85 to 90c.; to-

matoes, 3s, 95c. to $1; pumpkins. 3s, 80 to 85c.; corn, 85 to 95c.; peaches,

2S, white. $1.50 to $1.60; yellow, $1.90 to $1.95; strawberries, 3S, heavy
Cement is again somewhat quiet and prices are pared down very low.

A good demand is also noted for a better class of brick this season.
i Winnipeg quotations are as follows:

—

Anvils.-Per pound, 10 to i2j4c. ; Buckworth anvils, 80 lbs., and up,

ioJ<c. ; anvil and vice combined, each, $^.50.

Axes.—Chopping axes, per dozen. $6 to $9; double bits, $ia.io per

dozen.
Barbed Wire.—4 point and 3 point, common, $3.15 per cwt ; Baker,

$3.30; Waukegan, $3.30.

Bar Iron.—$3.50 to $3.60.

Bars.—Crow, $4 per 100 pounds.

Beams and Channels.—$3 to $3.10 per 100 up to is-inch.

Boards.—No. i Common Pine. Sin. to lain., $38 to $45: siding, No. 9

White Pine, 6 in. $55: cull red or white pine or spruce $34; No. i

Clear Cedar, 6 in.. 8 to 16 ft $60; Nos. 1 and 3 British Columbia spruce,

4 to 6 in $55; No. 3, $45-

BrlckS.—$10, $11, $13 per M, three grades.

Building Paper.—4W to 7c. per pound. No. 1 tarred, 84c. per roll; plain.

Goal and Coke.—Anthracite, egg, stove or chestnut coal, $9-75 lerge

lots, to $ia5o ton lots, net; Alleghany soft coal; carload lots, basis, Winni-

peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Gait coal, $1
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GOOD ROADS AT LITTLE COST.

VULCAN
FLUID

ASPHALT
Approach lo Huntley Street Bridge, Rosedale, Toronto, treated with "VULCAN

FLUID ASPHALT" under direction of City Engineer, Roadway Department.

MADE IN CANADA
A manufactured product carrying Asphalt in solution—entirely free from all the objectionab features Of

Crude Oil—sanitary and wholesome—a road builder—after one application roads remain dustless for a yea^

or longer. We invite inspection of this product where it has been used on the streets of Toronto

—

"the proof of the pudding is in the eating." We guarantee it. Call and see us. Send for booklet

The British American Oil Co., Limited
Offices 6 KING WEST Refiners - TORONTO, ONT.

"That obtained from The British American Oil Co., I think, is the preferable oil"—Dr. Sheaid en RcBO Oil in "Canadian Ergirnr." July i6lh, 15C9.

EDGAR ALLEN Sn>..ea

Imperial Steel WorKs

SHEFFIELD, England

Manufacturers of

TKe Edgar Allen

HIGH SPEED STEEL
THAOe MARK

rAlRiHARDENiN£,»

and best grades of

TOOL STEEL
Stocks carried by our Agents :

Williams & Wilson, 320 St. James St., Montreal

H. W. Petrle, Ltd., 131 Front St. West, Toronto

A. R. Williams Machinery Co., Vancouver

The Bridges Engineering & Supply Co., Ltd., Winnipeg

Manager for Canada

;

Thos. Hampton. 330 St. James St., Montreal

POINTS and CROSSINGS
and Tramway Layouts

Made of

MANGANESE STEEL

University of Manitoba
WINNIPEG

Faculty of Engineering

Complete four year coursses in Civil and Electrical

Engineering. For calendar, etc., address

D. M. DUNCAN, Registrar

CIVIL ENGINEERS OUTFIT FOR SALE
FIRST CLASS CONDITION

Watt Transit, American' Pattern with vertical circle, crystal
and web cross- hairs, stadia hairs, gradienter screw, extra bubbles
and eye-pieces.

Keuffel and Esser IS" Y Level in wooden case with leather
case and pack straps.

Two 14 foot telescope leveling rods, one in canvsis case.
Outfit can be seen at

J. E. FOSTERS, 71 King Street West, TORONTO

POSITIONS WANTED
Advertisements under this heading, two cents a word.

Displayed Sl.lii' an inch.

MECHANICAL ENGINEER.—Canadian, with techni-

c.il (duration .ind si.xtem ycarb practical experience design-

inR- .ind construction work, all lines, desires permanent re-

sponsible position in Canada. At present employed in large

steel works. Address Box 40, Canadian Engineer.
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TECHNICAL SOCIETIES.

Willi tliL- end of September comes the opening of
tiic cni^inccring .societies tlinuigliout the country. Many
engineers look upon the old evenings of fall and winter
as delightful times for private reading and quiet even-
ings in the home. Others take an interest in technical
societies and clubs and such institutions as may be used
to improve their knowledge of the different branches of
engineering and make them more etlicient in their chosen
calling.

.Already we have heard on the street the perennial
complaints: "Some members use our club to their own
advantage too mucli."

"Why this waste of time?"
"Such general papers are of no value."
"Some papers last year were so highly technical

in character that we could not listen to them."
That all money and time spent by and at these

organizations is well spjent we do not pretend to believe,
but with all their faults these societies are strong factors
in the professional life of the engineer.

We wonder sometimes if the "dissatisfied member"
recognizes that those who get the most out of the
society are the members who put most in. Because a
man gets good because he does good, don't "grouch,"
but dig in and take your part. Do something to increase
the standing and influence of the society. If you cannot
read a paper, aid in discussion, interest someone who
can. If you know of an engineer who has had good
experience and is likely to be able to give an interesting
paper, let the Executive know, and every chance you
get boost, don't knock.

We do think, though, that the membership in

general might be more largely interested in the work of
each society if special committees were appointed, and
under the direction of experienced chairmen they were
led to investigate certain engineering problems.

Every city that has a branch of the Canadian
Society of Civil Engineers or an Engineers' Club has
also a university. The university in each instance has a
capable staff and a laboratory. Both the university and
the society would gain by demonstrations, tests and
experiments made with the university plant and ma-
chinery.

The varying branches of Canadian industries require
the engineer. Few engineers have the laboratory equip-
ment that will enable them to investigate problems. The
engineering societies and the universities should unite
and assist.

Why not make a start in your society this autumn?

CHEMISTRY AND ENGINEERING.

The recent report of a chemist on a water supply
for a Canadian town has impressed the necessity of a
closer alliance of chemistry and engineering, or, if you
like, engineering and chemistry.

In the industrial plants throughout Canada the
chemist has made many discoveries which were rapidly
converted into successful manufacturing ideas, and for
these the chemist must receive full credit. But as a rule

' the trained chemist is locked up in his laboratory and
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shut out from the world of affairs, the equipping, the

designing, tlie producing and the finishing end of the

establishment. To direct the work of the chemist, to

make full use of his discoveries, to secure full returns

from his efforts, requires the knowledge and skill of the

engineer.

The engineer is required to build, on commercial

lines, the laboratory apparatus of the chemist. The

chemist must guide and assist the engineer, and carry

on cheaply in the laboratory experiments that would be

ruinous if conducted in the factory or in the field by the

engineer.

Happy the firm that can secure, in one person, the

chemist and the engineer! This is seldom possible.

Usually the combination is not profitable, but always

the engineer and the chemist should understand each

other and should co-operate.

WATER CONSUMPTION.

The Water Commissioners for the city of Gait,

Ont., have had considerable trouble locating the great

water consumption or water waste that has been taking

place. Recently, they put a meter in a local manufac-

turing establishment and found, in thirty-seven days,

twentv-one hundred cubic feet, or for a year one million

three hundred and twelve thousand five hundred gallons

were used. For this, ten dollars was being paid.

Doubtless this was a great surprise to the Gait

board, and there are surprises in store for any board of

water commissioners that are able to install meters on

an unmetered s}'stem.

Metering water supply systems is the fair way

—

fair to the taxpayer, the water user and the waterworks

department, and the discovery of such conditions as

were found at Gait will do much to educate those re-

sponsible for such installations.

CEMENT MARKET IN NEWFOUNDLAND.

The increased cost of lumljer and timber in the

island has made the Newfoundland builder look to

cement as a suitable building material, and greater

quantities of cement are being used annually.

Last year Belgium imported into Newfoundland

almost as much cement as did Canada. It is true the

annual consumption of cement in the island is not large,

the imports not exceeding 22,000 dollars, but the trade

commissioners expect great growth in cement imports,

and Canadian manufacturers should be able to enter the

field and hold their own against Belgium and Great

Britain.

TIMBER CROPS.

In 1882, Cook Brothers, lumbermen, cut over the

township of Sprague, a timber berth near the Serpent

River in Ontario. This year the Saginaw Salt and Lum-
ber Company have cut several million feet from the same
limit, the Cook Brothers having thrown the limit up in

1882 as valueless. In twenty-seven years the saplings

had grown to merchantable timber.

Another example is that of Cobden township, west

of Blind River, Ontario. Some years ago an Ottawa

firm cut over this limit. This year Moore & McDonald
took off a second cut, and secured more th.in did the

limit owner at the first cut.

The Ontario Government regulations now prohibit

the cutting of trees less than ten inches in diameter and

require that limit holders avoid injuring the growing

crop, so that we may now expect to hear of regular

crops of timber.

STRESSES IN MASONRY DAMS*

William Cain, M. Am. S.C.C.E.

*Concludcd from page 312, Vol. XVIL

On comparing these formulae with those of the writer, it

will be observed that the absolute term in the value of q and

a consequent term of the first degree' in x, in the value of

p', are lacking m Mr. Hill's formulae. This results from

taking- the inner face as vertical. Although the coefficients

also differ, it is seen that the numerical values are very

nearly the same.

In Fig. 6 are shown, on a drawing of the dam, to scale,

the lines of the centers of pressure for reservoir full and

empty.

To the right, and under the word "factors," arc certain

numbers, written in the form of fractions. For any joint,

the upper number gives the factor against overturning, or

the number by which it is necessary to multiply the water

pressure down to the joint, to cause the total resultant to

pass through the outer edge of the joint considered. The

lower numbers give the ratio of the weight of masonry above

a joint to the water pressure corresponding.

•JO

ractors
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3.10
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•22.17 1

16.41V. 38.42 2.73
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For an actual construction, the outer face should be

curved, from near h = 50 to the top, as shown by the curved

dotted line in Fig. 6.

The subject of the stresses in masonry dams has caused

a great deal of discussion among- British engineers in the

last two or three years. The subject was reopened by Mr.

L. W. .Atcherly and Professor Karl Pearson,* who gave the

results of certain experiments which seemed to indicate con-

siderable tension across vertical planes near the outer toe.

The late Sir Benjamin Baker, Hon. M. Am. Soc. C. E., also

publishedt the results of experiments on a model dam of

stiff jelly, and very recently, the "Experimental Investiga-

tions" of Sir J. W. Ottley and Mr. A. VV. BrightmoreJ on

elastic dams of "plasticine" (a kind of modeling clay) and

the experiments of Messrs. J. S. Wilson and W. Gore§ on

"Indian Rubber Models" have been presented.

It IS not the object of this paper to discuss these later

experiments ; but it may be remarked that they show very

plainjly that no tension exists near the outer toe, but that

tension does exist at the inner toe, where the dam is joined

to the foundation, and it has become a serious matter how
to deal with it. The influence of the foundation in modify-

ing the distribution of the stresses at the base of the dam
was found to be very great, causing the shear there to be

more uniform than hig-her up, where the parabolic law, nearly

as given by the formulae above, was found to hold. Also,

above some undetermined plane, a small distance above the

base, the usual "law of the trapezoid" was found to be ap-

proximately correct, leading to stresses on the safe side at

the outer toe. This law leads to stresses at the outer toe of

the base considerably in excess of the true ones.

It was found, from the rubber models particularly, as

theory indicates, that the greatest normal pressures are ex-

erted at the down-stream face, for reservoir full, and they

act in a direction parallel to that face.

339
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S008 to 8010 inc.—Se')t. 7—Grantin.:>: leave to the Cana-

dian Machine Tel. Co., Ltd., to place its wires across the

track of the G.T.R. at Lindsay and Burford, Ont.

Son to S014, inc.—Sept. 7—Granting leave to the Corp.

of the Village of Burlington, Ont., to lay water main under

the tracks of the G.T.R. at four points at or near the Vil-

lage of Burlington, Ont.

Sois—Sept. 7—Approving deviation of Montreal Road by

the C.N.R. in the Tp. of Cumberland, Co. of Russell, Ont.,

mileage 41 west from Hawkesbury, subject to the conditions

that the road as diverted be put by the C.S'.R. in as good

order as the existing road.

S016—Sept. 8—.Approving by-law of the G.T.P. Ry. ap-

pointing .'\. B. Smith, manager of the Telegraph Co., to pre-

pare and issue tariffs of tolls to be charged for the transmis-

sion of telegraph messages over telegraph lines owned and

operated by the company.

8017—Sept. 8—Approving and sanctioning location of

the G.T.P. from east line of Sec. i, Tp. 53, R. 23, to south

line of Sec. 3, Tp. 52, R. 24, west sth Mer. Dist. of No.

Alta.

S018—Sept. 8—Granting leave to the B. T. Co. to place

its wires across the track of the IM.C.R.R. at P. C, % mile

east of Welland, Ont.

8019—Sept. 8—.Authorizing J. .\. Coleman, of Winger,

Ont., to lay gas pipe under the tracks of the G.T.R at P. C,

two miles west of Marshville Stn., Ont.

8020—Aug. 26—Authorizing the Pembroke Lum. Co. to

lay water pipe under the track of the C.P.R at or near the

foot of Agnes St., Pembroke, Ont.

8021—Sept. 8—Authorizing the Corp. of the Town of

Barrie, Ont., to lay sewer pipe under the tracks of the

G.T.R. at Bayfield St.

8022 and 8023—Sept. 8—Granting leave to the Sask.

Gov. Tel. to cross with its wires the track of the C.P.R. at

two points in the Prov. of Sask.

8024 to 8026 inc.—Sept. 8—Granting leave to the Cana-

dian Machine Tel. Co., Ltd., to place its wires across the

track of the G.T.R. at three streets in the Town of Lindsay,

Ont.

8027—Sept. 8—Authorizing the Orford Mt. Ry. to con-

struct bridge No. 6 over Fyfield Brook, at Eastman, P.Q.

S028—Sept. 8 — Authorizing the C.P.R. to construct

bridge No. 125.2, Cascade Sec, over roadway near Van-

couver, B.C.

8029—Sept. 8—Authorizing the Esquimalt & Nanaimo

Ry. Co. to construct bridge No. 14.0 over Niagara Ravine,

B.C.

8030—Sept. 8—Granting leave to the P.M.R.R. to move

east derail and semaphore installed at Walkerville Jet., Ont.,

at Jet. with the C.P.R. to a point fifty-three feet further away

from the crossing.

8031—Sept. 7—Granted leave to Robert Henry Edgar of

Bowling Green, Ont., to place telephone wires under the

tracks of the C.P.R. at Waldemar, Tp. of Amaranth, Lot 2,

Con. 10, Ont.

S032—Sept. 9—Authorizing the Muncp. Corpn. of the

Town of Gravenhurst, Ont., to lay water service main under

the tracks of the G.T.R. at Brock and Muskoka streets,

Gravenhurst, Ont.

8033 to 8035 inc.—Sept. 9—Granting leave to the Sask.

Gov. Tel. Sys. to place its wires across the track of the

C.P.R. at Carievale, Sask., and two other points in the

Prov. of Sask.

8036 to S041 inc.—Sept. 9—Granting leave to the B. T.

Co. to cross the tracks of the C.P.R. and G.T.R. at various

points in Ontario.

8042—Sept. 9—Granting leave to the Canadian Machine

Tel. Co., Ltd., to erect its wires across the track of the

G.T.R. at Burford, Ont.

8043—Sept. 9—Approving location of G.T.R. Co.'s sta-

tion at Bluevale, Ont.

8044—Sept. 9—Granting leave to the Centre Thorah

Tel. Assn. to cross the track of the G.T.R. with its wires

in the Tp. of Thorah, Ont.

8045 and S046—Sept. 9—Granting leai'e to the B. T. Co.

to cross the track of the T. H. & B. Ry. near Grimsby, Ont. ;

•Tiid the .M.C.R.R. at Bridgeburg Stn., Ont.

8047—Sept. 9—.Authorizing the V. V & E. Ry. & Nav.

Co. to construct bridge No. 439 over Similkameen River,

between Keremeos and Princton.

S048—Sept. 9—Granting leave to the Corp. of the Village

of Stirling, Ont., to erect electric power wires across the

track of the G.T.R. at Old Marmora Rd., Stirling, Ont.

8049—Sept. 9—.Approving of location of C.N.R. Co.'s

line up the No. Thompson River from Nekaliston Creek to

Coklwater River, B.C.

8050—Sept. 9—Approving location of the C.N.R. Co.

a

line through Tps. 9-5, Ranges, 33-34, West Principal Men-
dian, and ranges 1-6, West 2nd Mer., mileage 16.09 to mile-

age 65.16, Prov. of Sask.

8051—Sept. 9—Authorizing the Q. Ry. L. & P. Co. to

construct, maintain and operate proposed branch line of

"Y" at St. Joachim, Co. of Montmorency, P.Q.

8052—Sept. 9—Authorizing the C.P.R. to lay its tracks

across iSth St., Brandon, Man.

INEFFICIENCY OF DAY LABOR IN MUNICIPAL WORK.

The recently published reports of Metcalf & Eddy, of

Boston, consulting civil engineers to the original Boston

Finance Commission, are exceptional in the thoroughness

with which facts have been collected and marshalled to

specifically show the inefficiency of day labor in municipal

work. They found the Sewer Department to be reeking with

abuses. To inefficiency and lack of discipline were added

inadequate inspection and the pernicious effects of con-

tracts given through favoritism at excessive prices. In four-

teen years the annual expenditures on account of sewerage

had increased 175 per cent., while valuation had increased

only 44 per cent, and the population but little more than

half as much.

Inefficiency was manifestly the goal toward which the

Department was steadily keeping its course. Of about 775

men engaged upon day labor nearly 70 per cent, were over

50 years, and nearly 20 per cent, over 60 years. Not only

were many of the force physically incapable of doing a fair

day's work, but discipline was practically lacking—each man
was a law unto himself, subservient only to the politician to

w'hom he owed his position. But not content with insuring

inefficiency and increasing the force through such means,

the defined measure of a day's work was in many cases

so established as to become absolutely ridiculous were the

matter not so serious.

One time-keeper carried a book from the office to the

job once or twice a day ; a carriage painter worked ah hour

some days, and on many days never appeared at all ; two
men were stationed on a dump for more than a week after

the wagons ceased to visit it ; one man had nine lanterns to

fill and clean each day, another twelve ; some had only to

hang up rubber boots to dry; a "syphon" man attended an

hydraulic siphon which needed no attention; a "rubber

goods repairer" who ordinarily had nothing to do sometimes

assisted a clerk who had little to do; one storekeeper hardly

ever appeared in the storeroom; a "stenographer" at $1,600

per annum seldom reported for any duty except that of

political messenger; a "janitor" drew pay for seven weeks

while he was sojourning in Europe. In tjen districts, out of

579 men, 144 were employed as watchmen or in other posi-

tions, which required little effort, and 60 of these performed

work of exceedingly slight value, or none at all. Inspectors

were frequent offenders, and many of their written returns

were practically useless. In some cases they were written

wholly from imagination. The inspectors of catch-basins

inspected usually from three to six basins a day, rarely over

ten, although a fair day's work is fifty. Catch-basins which

did not exist were included in the cleaning contracts at a

fixed and excessive price; other basins were included in

more than one contract, and paid for twice.

.
i |>i» .H Oii|>«y -
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A SIMPLE REINFORCED CONCRETE TRESTLE

AmoiiK those mauutaitunnx concerns aiminK' to reduce

fire losses, maintenance charges, and insurance rates, by

replacing- their wooden structures with reinforced concrete,

is the Jackson Manufacturing Co., Nashua, N.H. This com-

tom of the pocket. The stone retaining walls 64 feet apart,

furnish support for the ends of the cross beams. With this

exception the entire structure is of reinforced concrete.

Further support than that given by the retaining walls

is furnished by three rows of longitudinal columns, one row

in the middle and two on each side, the two latter having
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Design of Reinforced Concrete Coal Trestle.
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pany recently had built by the Aberthaw Constiuction Co.,

Boston, Mass., a reinforced concrete coal trestle capable of

supporting the heaviest coal cars. It covers the entire length

spread tops for the purpose of adecjuately supporting the two

parallel beams of 12 by 27 inch section, under each track.

The middle row of supporting piers are 14 by 14 inch sec-
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Reinforced Columns Supporting Trestle.

of their coal pocket and is limited in width by the stone re-

taining walls of the pocket. The illustrations shown here-

with give a very good idea of the design.

The new trestle is designed for two parallel tracks 32 feet

apart at a level slightly higher than 18 feet above the bot-
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tion while those on cither side are iS by iS inch. The latter

are reinforced by four J^-inch steel bars in the corners, stif-

fened by M-inch hoops, 12 inches on centres. The 14 by

14 inch piers are similarly reinforced.

The transverse beams, 12 feet centres, which rest on

their ends on the stone side walls, intersect the heavier long-

itudinal beams directly over the columns or supporting piers.

The 12 by 27 inch beams have steel reinforcement consisting

of four I -inch bars in each beam near the bottom. These

are turned uj) near the supports to take care of the shearing

stresses. Steel stirrups are extensively used as an aid in

the reinforcement. The tie beams are reinforced by four

3i-inch bars in a manner similar to those under the tracks ex-

cept that the use of stirrups is discontinued along the middle

portion. All beams are reinforced near the top surfaces over

all piers to take care of the tensile stresses at these points.

The old floor and footings were used as a foundation for the

supporting piers. The entire construction is heavily built

with the view of accommodating the largest coal cars.
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CHARACTERISTICS OF THE ARTIST-ENGINEER.

By Victor C. Alderson.^

The characteristics of an artist-engineer may be divided

into four main groups—physical, personal, intellectual, and

moral. An engineer is called upon to do hard work. His

physical frame should be capable of enduring' long, con-

tinuous strain. Especially should his heart be sound, for

work in high altitudes is severe upon the action of the heart.

A man with a weak heart should not regard mining en-

gineering as his calling. His physique would not endure

the strain. While not absolutely necessary, yet it is exceed-

ingly desirable, that his stomach should be able to digest

heavy bread, soggy potatoes, and tough meat, for such arc

too frequnetly found in mining camps.

The more successful a mining engineer becomes the

more necessary is it for him to be above reproach in

manners, speech, and dress. If he does not rise above the

work of mine surveying, assaying, or bossing a gang of

foreigners, then he need not worn,- himself about his man-

ners. But if he rises in his profession, if he becomes man-

ager, superintendent, expert, or artist-engineer, then he

necessarily comes in touch with the more influential men of

affairs. Then his manners, his speech, and his dress must

be that of his associates. It may be hard to change at once

from the miner' boots to the button shoe, from the forcible

but inelegant language used underground to the language

of gentlemen's clubs, from the rough and ready greeting

on the mountain to the more polished form of the drawing-

room. Yet the artist-engineer must be prepared to make
the transformation. The higher his professional standing

the more he comes in touch with men representing financial

interests. He cannot afford to be a curiosity blown down
from the mountains. His habits, his manners, his speech

will all count for or against him. It is well for a young en-

gineer to bear this in mind, for while these personal char-

acteristics do not make a man, yet they help mightily.

It is almost superfluous to say that a sound technical

training is a requisite for an engineer, yet I mention it only

as an introduction. Do not think that your education has

more than begun. To be sure you shall shortly receive your

college degree, but immediately after that you must enroll

in a new school of learning—the University of Hard Knocks.

In this university you will be judged with strict severity

and not always with justice. No "cuts" are allowed ; no

credit is given for being pretty near right ; no excuses are

taken when you are just a little late ; the manager seems

utterly cruel if by chance you oversleep and are late at your

work. In this University of Hard Knocks vacations are few

and short; "spring fever" is a disease not allowed on the

premises ; only absolute promptness, accuracy, and suc-

cessful accomplishment are accepted.

During your professional life you should form early

certain habits that will do much to mould your intellect in

the right way ; that is, you should read, think and write.

Read. For your reading you should eliminate as far as

possible the "flotsam and jetsam" of the daily paper; that

is, the sensational features. Select the real news of the

working world, discard the rest. Do not, under any cir-

cumstances, depend upon the daily press for your intellectual

stimulant. Select one or two of the better technical papers,

read them carefully, digest them thoroughly, and make their

contents absolutely your own. In this way you will be able

to keep in touch with the best professional thought and

practice.

After reading, think. Do not be deluded by the thought

that one reading is enough. After reading an important

article, make a synopsis with headings and subheadings.

See if the writer has made a logical presentation of his topic.

Ask yourself how you could improve it. Try to recall other

articles on the same subject. If the article is argumentative,

weigh carefully the arguments presented, think out some of

* President Colorado School of Mines. Abstract of an

address delivered before South Dakota School of Mines.

your own, and then draw a conclusion. In other words,

study your technical papers carefully. There is no professor

in this University of Hard Knocks to bother you with exami-

nation questions; you will not be "passed" in any subject;

but w^hen the opixirtunity for advancement comes, "the

powers that be" will decide whether or not "you are fit for

more than the thing you are now doing."

Write. Do not fail to begin early a simple yet syste-

matic form of note-taking. The artisan never takes notes

;

the artist always does. There are few things that keep a

man's intellectual life so active as the plan -of systematic

note-taking. Try it—it may make an artist-engineer of

you. After you have advanced sufficiently to have something

to contribute to the literature of your profession, write what
you have and send it to some technical paper. If it is worth

printing, the editor will accept it. If it is worthless, as may
be the case, do not be discouraged ; read more, think more,

observe more, and try again. Editors are not heartless ; but

they do have an unerring sense of the difference between an

article of real merit and trash.

Strange as it may seem to you, young men, I believe

it is literally true that three-fourths of an engineer's success

depends upon his character and only one-fourth upon his

ability and education. Yet why do we have no professors of

character in our colleges ? A smart but unprincipled man
is to be shunned. The man of good character and good
standing is always held in high esteem. Character has real

commercial value. If any of you ever seek a position where

you are to be put under bond you will find that your bonding

company will look into your habits with coldblooded

scrutiny. They will ask about you such pointed questions

as these :

—

Does he gamble ?

Does he play the races ?

Has he ever been intoxicated ?

Has he ever been guilty of any dishonorable act ?

These questions are not asked from any morbid

curiosity, but simply to determine from a purely business

point of view whether you are a good moral risk—one which

the bonding company can assume. The man who cannot

satisfy these demands remains an artisan-engineer; the

one who can may, perhaps, become the artist.

It is a mistaken notion that men of low character, who
drink, gamble and act dishonorably hold positions of high

trust and responsibility. They do not, or not for long, be-

cause as a pure business principle it is too dangerous or

too costly to keep them there. Only two classes of men
seem to come outside this category—the multi-millionaire,

who has more money than lie can spend, and the hobo, who
has nothing.

Don't be in a hurry to choose a specialty. You may
need experience and a wide variety of work in order to suc-

ceed as a specialist. At first when you are laying a founda-

tion for future success be content with a living salary. Pro-

nounced success will bring its own financial reward. Avoid

small, petty, professional jealousies. They injure you more

than they do the man of whom you are jealous. Seek to

learn from every one—even the humblest worker. Re-

member that in all things high and fine you get only as you

give. Give of your knowledge and talents in order that you

may receive. Secret processes are going out of fashion. In

scientific and technical matters you can gain more by being

frank and open than by being secretive. You will receive

only as you give.

Above all be willing to pay the price of success. Too
many young men are not so willing. They hope to spend

half the night in boisterous living, exhaust their energies

in sensuous pleasure, and then be promoted to higher pay

and greater responsibility. To succeed you must pay the

price; that price is hard, diligent work, supported by abso-

lute faithfulness to your employer's interest. Make your

employer's interests your own. If you are fit for better

things, for promotion, for advancement, it will be to your

employers' advantage to call on you. If you pay the price

for success, success will be yours.



September 24, 1909. THE CANADIAN ENGINEER 343

It is unfortunate that the engineering- profession in

general and mining engineering in particular has no such

well-established code of ethics as prevails in law or medicine.

While the advice, "caveat emptor" (let the purchaser

beware) is always sound, yet we can hold only in contempt

the promoter who capitalizes a barren hole in the ground,

and mines, not in the ground, but in the pockets of his

dupes. Such men should be placed in a class of Separators,

because all they do is to separate people from their money.

While there is no crystallized code for you to follow, yet

you can make one for yourself.

Let me urge upon you to keep in mind always the ideals

which will make of you artist-engineers. Few men have put

this thought in a more striking way than William Ellery

Channing. Remember it :

—

"To live content with small means; to seek elegance

rather than luxury, and refinement rather than fashion ; to

bear all cheerfully, do all bravely ; to listen to the stars and

birds, to babes and sages with open heart ; to study hard,

think quietly, act frankly, talk gently, aw'ait occasions,

hurry never ; in a word, to let the Spiritual, unbidden and

unconscious grow up through the common ; this is to be

My Symphony."

UNION OF SASKATCHEWAN MUNICIPALITIES.

The fourth annual convention of the Union of Sas-

katchewan Municipalities was opened on Tuesday, Sep-

tember 14th, by His Honor Lieutenant-Governor Forget in

the presence of a representative number of delegates, who
were welcomed by the Lieutenant-Governor and the mayor
of Regina. Following addresses by the president and Hon.

J. .\. Calder, who spoke on "Municipal Government," two

illustrated lectures—one on "Water Supply and Purifica-

tion," by Mr. T. Aird Murray, C.E., of Toronto, consulting

sanitary engineer to the Saskatchewan Government ; and

the other by Dr. R. M. Seymour, Provincial Medical Health

Officer, on "^lilk in its Relation to Public Health," were

listened to with considerable interest.

LATE CONSTRUCTION NEWS.

CURRENT NEWS.

New Brunswick.

ST. JOHX.—English prospectors have struck natural

gas at a depth of one thousand feet in Albert county.

Ontario.

OTT.-\W.-\.—The city council almost unanimously passed

a by-law sanctioning the purchase of a site for a civic in-

cinerator plant at a cost of $10,000.

OTTAW.'\.—Dr. Eugene Haanel, Director of Mines,
recently stated that arrangements are being made for estab-

lishing the first electric smelting plant in Canada in con-

nection with the Sault Ste. Marie iron and steel industries.

The Lake Superior Company is arranging for the construc-

tion of a number of furnaces similar to those now in suc-

cessful operation in Sweden.

PORT .ARTHUR.—Competitive preliminary' plans for a

library building, to cost $25,000, are invited by J. Wink,
librarian.

TORONTO.—City Engineer Rust recently estimated the

cost of a viaduct from the present terminus of Bloor Street,

at Sherbourne Street, to Danforth Avenue, in connection

with the proposed extension of Bloor Street, at $619,000.

This did not include land damages.
TORONTO.—Tenders for the burned over sections of

Mississauga forest reserve have been accepted by the pro-

vincial government. The successful tenderers are James
Munro, Pembroke; Booth and Shannon, of Biscotasing, who
get two berths; W. B. Russell, Toronto; Richard Frier and

J. G. Forgie, Pembroke. The average price is the highest

yet obtained for timber berths rights. The best price ten-

dered for white pine on the berths is $11.37 per thousand

feet board measurement and the lowest $ro.55, while for red

pine, jack pine and spruce the highest price is $8.55 and
the lowest $3. This is in addition, of course, to the usual

stumpage and rental dues.

Manitoba.

WINNIPEG.—Messrs. Pratt & Ross, structural and
civil engineers, of Winnipeg, new advertisers in this issue,

report having had a splendid season's work. They were
the designers of the larger Horse Show Pavilion in Win-
nipeg; have prepared the plans for the new C.N.R. station

at Brandon, and also for the alterations in the splendid new
Grange Hotel, Winnipeg. Mr. Pratt designed the Fort

Rouge C.N.R. shops this season also, and Mr. Ross is

manager of the construction of the Union terminus at Win-
nipeg for the C.N.R. and the G.T.P. The firm are con-

sulting hydraulic engineers for the Winnipeg Electric Rail-

way, and have also a very difficult piece of work on their

hands just now in the reconstruction of the sewer and water-

works system at Carman, Man.
The Brydges Engineering and Supply Co.. of Winnipeg,

are supplying two of their Daniels gas engines and gas

producer plants, along with two pumps, for use in the

C.N.R. shops. The pumps will have a capacity of 500,000

gallons i>er day, each unit, and the plant is to be ready by

the end of November.

A total of 6,060 new applications have been made to the

Provincial Telephone Commissioners since January ist. Of

these, 5,790 have been accepted, of which 3,240 are in the

rural districts, while the remaining 2,550 are in towns. The
Commissioners think it necessary to construct 4.000 miles of

new lines this year.

British Columbia.

PRINCE RUPERT.—A shot, in which were used 23%
tons of virile and 800 pounds of dynamite was fired here

last week. It is estimated that 45,000 yards of rock were

broken up, and most of it into small pieces.

VANCOU\'ER.—Machine and locomotive works to cost

$300,000 will be running in X'ancouver within six months,

according to the plans of the Sumner Iron Works Co., of

Everett, W'ash., whose officials recently closed a deal with

John Hendry, whereby they acquired, for $25,000, 30 acres

of land in Burnabv.

MISCELLANEOUS.

Nova Scotia.

GL.ACE BAY.—The reconstruction of the Marconi

station at this point will be commenced at an early date.

Mr. Marconi has just arrived from Europe to superintend

the work.

Ontario.

ELK CITY.—Twelve miles of the new wagon road from

Elk Lake to Gowganda have been graded. Work is being

done from the Elk Lake end, and the entire twenty-seven

miles are to be completed by December ist.

KINGSTON.—The matter of dredging and re-opening

the Wolfe Island canal is being discussed in civic circles

here. The canal, which was formerly six feet deep and now

only three, was closed in 1890.

OTT.AW^A.— Three hundred thousand dollars will be

spent on the improvement of roads in Carleton County,

which comprise 210 miles of the chief highways. A perma-

nent engineer will be engaged and $15,000 will be spent in

equipment, including steam roller, steam shovels, graders,

stone crushers, etc. All the roads will be levelled, well

drained and graded where necessar>-. Warden Dow, Mr.

W. R. Cummings and Mr. W. J. .Armitage have been un-

tiring in advancing the scheme. The provincial government

refunds to the county one-third of the cost of the road, the

salary of the engineer and the cost of the equipment.

S.AULT STE. MARIE.—The directors of the Lake

Superior Corporation state that the plant will be enlarged.

Manitoba.

WINNIPEG.—The Canadian Westinghouse Companv

have purchased a site in Winnipeg on which they will erect
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY

CtDadian Pacific Railway .

.

Canadian Northern Railway.
*Grand Trunk Railway
T. & N. O
Montreal Street Railway . .

.

Toronto Street Railway
WinnipeE Electric

Mileage
Operated

8,920.6
2.986.9
3.536
334
138 3
114
70

Capital in
Thousands
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

SEWAGH DISPOSAL.

REMOVAL OF PUTRESCI Bl LITY*

CHAPTER \I.

Percolating Filters

We have seen, that, the pimcipal of the contact bed is

based upon a false supposition. It was at first taken for

granted, that, the actual work of breaking up the organic

matters contained in sewage occupied a short space of time
;

and that, this space of time was represented by the period of

contact. We have further seen, that, such is not the case

;

but, that, the period of contact is not occupied by biological

a ma.vinuini of organic matter is being absorbed) the period
of contact may lje reduced to a few (say live) minutes.

With Reference to the Biological Action

1st—With a new filter, very little matter is absorbed,
consequently only a short time for nitrification is necessary.

j

2nd—.As absorption increases, and more collected matter
is to be oxidised, the period of aeration, or nitrification, must

' be increased proportionately.

3rd—When the filter is fully matured, and is absorbing
a maximum of organic matter, then a period of' aeration or

nitrification, must be given to deal with the total amount
of absorbed matter, otherwise the filter becomes clogged.

i We have given briefly the data which exist relative to

the above periods, gathered from experiments and obser%'a-

PercDlating

action, but by a physical one of absorption. The organic

matter is extracted from the sewage, and deposited on and in

a gelatinous film jvhich gradually covers the surface of the

filter material. This physical action is succeeded by a biolog-

ical one, only, after the liquid is removed from the filter,

air taking its place.

The working of a contact bed may be summed up as fol-

lows :

—

The Contact Bedltwo processes? '"', Physical-absorption.
• 2nd biological—nitrification.

In order to obtain the maximum w-orking efficiency, it

is necessary to maintain equilibrium between these two pro-
cesses.

With Reference to the Physical Action
I St—Long periods of contact should be given, in order

to obtain the requisite thickness of film ensuring the max-
imum absorption.

2nd—The periods of contact may be gradually reduced
as the film increases {or the filter matures).

3rd—When the filter has arrived at full maturity, {viz..

*These articles are specially prepared for this Review,
by Mr. T. .\ird Murray, Consulting Engineer, Toronto.

Filter Bed.

tions made by the Royal Commission on sewage disposal,

as well as those of Dr. Dunbar ; of the Hamburg Institute of

Hygiene. These data, although generally useful, point to

a conclusion (already referred to) that, the proper, and most

efficient working of any individual plant, can only be arrived

at by local observations and experiments in connection with

the plant in question.

Now, the question must naturally arise:—Does not the

whole problem of the difficulty of maintaining equilibrium,

lie in the separating of the two processes, viz., the physical

and the biological ?

Let us ask ourselves the following questions :

(a). If oxygen is necessary to nitrification, why ex-

clude it at any period ?

(b). If filling a filter with sewage (as in the case of

the contact bed) drives out all the air; why fill it ?

(c). If it is possible (with a mature filter) to absorb

practically all the organic matters from sewage, in the space

of a few minutes , then why not have oxygen present at the

same time that this absorption is going on ?

The answer to all of the above questions is, the "Perco-

lating Filter.
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Santo .Crimp and Dibden, when they made the "Bark-

ing" experiments, lacked information on three important

points which have suice been made clear, viz :

1st—The problem of even distribution of sewage over

a filter, so that it came in contact with the whole of the fil-

tering material.

2nd—A lack of knowledge of bacterial action as to when

it took place.

3rd—No knowledge of the physical action of absorption,

presented by the formation of the film.

The contact bed was the evolution of the lack of this

knowledg*^. The percolating filter is the evolution of this

knowledge.

The problem, at first, to be answered appeared a simple

one. It was hypothecated, as a deduction from the Massa-

chusetts experiments that, any sort of hard, broken mater-

ial, arranged as a filter, would produce nitrification results

at higher rates equally, or, even better than soil. The whole

ciuestion to be settled was that of intermittent distribution. It

was further taken for granted (as it was believed at Massa-

chusetts) that the nitrification process" "took place immedi-

ately on the sewage coming into contact with the filter ma-

terial.

Presumably, Santo Crimp and Dibdon said to themselves,

"we will fill the whole of the filter area with sewage, so

that every drop of the sewage will come in contact with the

bacteria—become thoroughly nitrified—and pass off as a

non-putrescible effluent." With the knowledge and data

available at that time, such a deduction is understandable.

The arrangement got over the whole difficulty of even distri-

bution. It was simplicity in itself, ensuring absolute con-

tact ; and if the premises had been correct, a maximum effi-

ciency would have resulted.

Of course, during all this period, when contact beds

were accepted by many, as the final solution of sewage dis-

posal, there were others such as Scott, Moncrieff and Profes-

sor Dunbar, of Hamburg, etc., who perceived the basic fal-

lacy, and pointed to the necessity of thorough aeration and

that, nitrification could only take place in the presence of

air. Contact beds (if well looked after, and the equilibrium

maintained) did their duty in producing non-putresciblc ef-

fluents. This was, after all, just what was required of them.

Results are what are looked to, and in most cases no one

at first could complain of the results.

It was gradually found, however, that the good results

at first obtained from contact beds developed diminution.

Some way, or another, the equilibrium could not be main-

tained. The beds showed signs of clogging in many cases.

The filtering material had to be washed or renewed or the

beds given prolonged periods of rest. People, generally,

began to ask themselves, if after all, this biological solution

to the sewage question, was not like others in the past. ".\

great expense without finality."

Unfortunately, at first, exponents of the contact bod

system, were carried away by enthusiasm. Too much was

promised of bacterial action. It was held, that, even if raw

sewage (from which the solids were not removed) was treated

on such beds the whole sludge difficulty could be obviated.

At Leeds, England, experiments in this direction were actu-

ally carried out ; resulting, of course, in ultimate clogging of

the beds. 'See Royal Commission on Sewage Disposal

—

Fifth Report.)

The same enthusiasm has been repeated, with reference

to the septic tank treatment of solids. It was held, that, this

process, finally, got rid of the sludge question.

Now, septic tank efficiency has dwindled down to a fac-

tor of 25% digestion or destruction of sludge (according to

the Royal Commission) or 5% (according to German ex-

periments). It has, further, been shown that septic tr<'at-

ment of solids is antagonistic to the ultimate production of

a non-putrcsciblc effluent by nitrification.

The septic method of treating solids has been combined
with contact bed treatment. The combination being desig-

nated "anaerobic," followed by "serobic" treatment. The
first (the anaerobic) being applied to some putrefactive pro-

cess by which the solids in sewage were said to be elimin-

ated, and the second (the aerobic) by which the remaining

constituents of the sewage are oxidised or nitrified.

One of the fallacies in the above combination, rests in

the fact, that, there are provided anaerobic conditions in both

the septic tank and the contact bed ; and, that, the decom-

position of carbon compounds commenced in the septic tank

are carried forward in the contact bed during the period of

contact.

Now, it is easy to criticize after the event, and proclaim

the reasons why the contact bed has not fulfilled its many
promises; but, are wc going to claim for -the percolating

filter all these promises which were at first adduced in favor

of the contact bed. We trust not. The percolating system

of biological sewage disposal, no matter with what prelim-

inary system of removal of solids it is combined, does not

get rid of the sludge difficulty. The sludge, like the poor,

is always with us. In fact the maintenance of a continued

efficiency in producing a non-putrescible effluent by means
of a percolating filter, depends upon the thoroughness of the

preliminary method of removal of solids from the sewage.

Sprinkler.

The main features of the percolating filter as compared

with the contact bed are as follows :

—

I St—The filter is never in a condition of liquid saturation.

2nd

—

.\t no period is air excluded from the filter.

3rd—Absorption of the organic matters from the sewage,

by virtue of the film formation is continuous.

4th—Nitrification of the absorbed organic matter is con-

tinuous.

5th—The physical action of absorption and the biological

action of nitrification are carried on simultaneously.

We at once see that the chief difficulty in working the

contact bed, viz., the timing of the periods of contact and

aeration, is overcome, as the two actions are carried on to-

gether. It must, therefore, become a question, as far as effi-

ciency is concerned, not so much in the working of the filter

as in the sufficiency of the area to provide (a) the necessary

amount of superficial area of material to present a scum sur-

face capable of absorbing practically all the organic matters

(b) the necessary area and porosity of the material for the

growth of the nitrifying organisms to keep pace with the

absorption. Given these two factors in proportionate com-
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bination, and equilibrium as between the physical action

and the biolojfical one should be maintained.

Efficiency must, however, also depend upon the method

of working- and application of th<' sewag^e to the filter, as

for instance, (a) Even distribution of the sewage over the

whole surface of the filter, (b) That the sewage be not pre-

sented in the form of bulk, but broken up into drops or spray,

(c) The porosity bo of an open character, that the drops of

sewage will not fill the pores to the exclusion of air,

(d) That the passage of the drops of sewage through the fil-

.ter be sufficiently slow, to give ample time for the absorp-

tive film to extract from each drop of sewage the organic

impurities contained, (e) That the liquid supplied to the fil-

ter never is under pressure, beyond the gravity inherent to

each independent drop, so that there is no flushing of the

filter.

If due consideration be given to the above points, per-

colating filters may be constructed which will perform effi-

cient duty for terms of from i.o to 15 years without it be-

coming necessary to cleanse the filtering material.

The above points will receive further consideration in

detail in following issues.

(To be Continued.)

SOME PROBLEMS IN CIVIC HYGIENE.

Good building and good inspection arc so closely con-

nected with hygiene and sanitation that a building depart-

ment should work in harmony with the sanitary ; indeed,

they should be combined. There is more than the mere
economic aspect. For instance, if weak cement is used in

the concrete foundation, or not enough or an inferior

grade of mortar in the case of a stone foundation, presently

the structure is in an unsound and consequently unsanitary

condition. Plumbing becomes unstable and develops de-

fects. This applies to drainage also, all leading to compli-

cations affecting health, besides providing harbor for vermin ;

the latter are recognized as carriers of disease, as they trans-

mit filth to food-stuffs and so to the occupants.

The accompanying illustration from a photo taken in

one of the poorer districts of Toronto, just now being cleared

for the new General Hospital, provides interesting material

Stable, Seven Feet From Cottage Door.

for study in this connection. It shows the side-wall of a

storj' and a half building. This wall was built flush with an-

other building, the removal of the latter exposing defective

masonry and foundation work. Bricks are in every con-

ceivable position, and with little or no mortar to hold them.

A portion of the stone foundation was so bad that it evident-

ly fell out in a heap when the neighboring wall was removed.
The props have been placed in position as a belated, but

somewhat useless, measure of safety. The building had
evidently been built not more than three or four years. A
wall of this description might readily cause an accident

similar to the one which occurred but a short distance from
this spot, in which a young man working on the building

was killed by the falling bricks.

.Another source of unhygienic conditions is newly built

up land. This is altogether apart from any odors or gases
arising from the land, or from contamination of water in

wells, etc., the conditions arising being very similar to those
which have just been described. The structure settles and
develops fissures and cracks and breakages, and soon be-

comes a menace to health.

Infrequent inspection during the process of building
opens up the way for all sorts of abuses of the building by-
laws. Even after the general construction is finished there
are the location of stables, privies and outhouses to look
after. These are often placed in the closest proximity to the

I

Faulty Masonry.

rear and even to the front of the house, especially in the

poorer districts, as this photo, taken on Centre Avenue, Tor-
onto, will show. This photo shows a couple of cottages in

the rear of dwelling houses and stores, making the condi-

tions immensely worse than where located in the usual way
along the street. To the left is a horse-stable within six or
seven feet of a cottage door. Horse manure is well-known
to be the favorite breeding place of the house-fly, which has
been well named "the typhoid fly.". The danger of these

breeding places to all sections of the city is apparent when
we consider that the fly walks over filth of all kinds and may
then fly direct to the table of the rich as well as the poor,

in this way carrying- and disseminating the bacteria of

disease.

Strangely enough, even the classes who appreciate the

value of cleanliness are not awake to the disease carrying

propensities of the house-fly and take both insufficient pre-

cautions for keeping the fly from foods of various kinds and
also in many cases fail to realize that they are providing a

breeding-place for the fly at their own back doors in the un-

covered garbage cans, which are so frequently found. Lack
of information as to the habits of the "typhoid fly" is re-

sponsible for this ; but what can be expected when the civic

garbage department itself provides for a collection only twice

a week in the hottest kind of weather, leaving plenty of time

for fly reproduction, and also for the garbage to become
fermented and putrid.

Rats and mice, which harbor in rickety, badly construct-

ed buildings, have long- been recognized as carriers of

disease, but there is evidently room for a well-directed cam-
paign against the fly, as well as against other vermin which

infest the house. It would be easy to show, in this connec-
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tion, that an immense saving could be effected for the city as

well as for the householder, not to mention a probable de-

crease in the number of deaths throughout the season.

The back-door is the trouble. This is the fountain-head

of civic ills, not the front door. Cut No. 3 illustrates this

very nicely. The parks and the streets are important ad-

juncts to public health and enjoyment, but fail entirely to

make amends for neglect elsewhere. In cut No. 3 we have

the uncovered g-arbage receptacle, as well as rubbish scattered
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LEGAL NOTES.
J. E. Parsons, B. A., Barrlster-at-Law.

[This department will appear In the third issue of every

month. Should there be any particular case you wish re-

ported we would bt pleased to give it special attention, provid-

ing It Is a case that will be of special interest to engineers

or contractors.— Ed.]

DEFECT IN WHEEL.

Caiser vs. Niagara, St, Catharines, etc., Ry. Co.—It ap-

peared that in May, igoS, the defendant company took a

number of their cars after being laid up for the winter and

sent them out with an excursion party, and it appeared also

that the defendant company made no careful or particular

examination of the wheels before putting the cars in use.

The cars were heavily loaded, and when proceeding slowly

around an easy curve the flange on one of the hind wheels

broke, causing a derailment and throwing the plaintiff from

the car and causing her serious injury. An examination

later showed that the flange broke because of a defect in the

shape of an airhole, such defect having existed at the time

of the manufacture.

The company were unable to show that their employees

really did anything in the way of testing the wheels except

to cast an eye upon them to ascertain that they looked all

right ; but, of course, the kind of defect in question could

not be detected by an ocular inspection, but a professional

inspector stated that tapping would disclose a blow-hole in

a cast iron wheel if close enough to the surface to break

through, which was what happened in this case. The com-

pany were held liable for the damage sustained.

19 O.L.R. 31.

There is a distinction in the degree of responsibility for

apparent defects and for latent or hidden defects. The com-

pany would be in any case responsible for damages arising

through running their cars with apparent or open defects,

for the mere fact of using an appliance with an obvious de-

fect is proof of negligence, but the defect shown in this

case was a hidden one and difficult to detect even consider-

ing reasonable skill or diligence had been used. It was not

the existence of the defect but the fact that the company

failed to discharge their duty of examining the equipment

thoroughly and skilfully, which rendered them liable, and

had the wheels been given a careful mechanical inspection

prior to being used, the company would have avoided re-

sponsibility.

FENCING OF RAILWAY.

Cortese vs. C.P.R—Section 254 of the Dominion Railway

.\ct pro\-ides that wherever the railway "passes through any

locality in which the lands adjoining are not inclosed and

either settled or improved, the company is not required to

erect or maintain fences, gates, etc." along its line.

The plaintiff Cortese was owner of a ranch the north

limit of which approached within 800 yards of the limits of

the Town of Fernie, B.C., and also his lands had a frontage

of 450 feet upon the defendant's right of way.

In August, 1007. a number of animals owned by plain-

tiff got onto the railway track and were killed by the defen-

dant's train, and the plaintiff claimed compensation, saying

that the company were bound to fence their track. The de-

fendants disputed liability upon grounds that the lands

adjoining their line were not "enclosed or improved" within

the terms of the statute, and that therefore there was no

duty upon them to protect their line by fencing. The evi-

dence showed that the plaintiff's ranch had only one short

fence upon it, and that other lands between the ranch and "he

town were mostly sold off in small lots, but only occasional

lots were built upon or fenced. The statute does not say
that the mere proximity to the town should cast upon the

railway company any duty to fence its line, and the court

exonerated the company. 13 B.C.R. 322.

FIRE FROIVI LOCOMOTIVE—RAILWAY RESPONSIBLE.

Fraser vs. Pere Marquette Ry. Co.—Section 298 of the

Railway Act provided that "wherever damage was caused to

crops plantations or buildings and their contents by
fire started by a railway locomotive, the company, whether

guilty of negligence or not, should be liable for such da-

mage." The plaintiff was the owner of certain marsh lands,

which lands were not close by the line of the defendant

company, but lay some miles distant from it. He had

cured and baled a considerable quantity of marsh hay and
brought same to a siding, at Wallaceburg, Ont., where it

lay upon the ground awaiting shipment to the purchaser,

and, while lying thus, it was burned by fire undoubtedly

from a locomotive. The plaintiff claimed that the baled hay

was within the terms of the above section, and brought

action for the value of the hay lost. The Ontario Court of

Appeal has recently given judgment, holding that the

plaintiff's hay was not within the terms of the above section.

The grass upon the plaintiff's land had undoubtedly been

included within the general term "crop," but after being

cut, cured, baled and sold, and indeed, transported, a num-
ber of miles on its way to the purchaser, the court held it

had ceased to be "crop" and was now merchandise. There

was therefore nothing in the .Act which would cover the hay

unless it had been stored in a building, which was not the

case. The court also commented on the fact that whereas

the act was no doubt passed for the protection of property

owners along the line, this hay was grown upon land? a

considerable distance from the railway and entirely outside

the danger zone. iS O.L.R. 589.

Had the plaintiff shown that the fire occurred by negli-

gence of the company, he could, of course, have succeeded

anyw^ay, but the plaintiff .made no allegation of negligence,

merely saying that the fire started from a locomotive. He
claimed that he was within the particular class provided for

by section quoted above, but as he failed to prove that the

claim was within that class, he failed altogether..

The statute has been changed at the last sittings of the

Legislature, so that now it includes any property.

HAZARDOUS EMPLO YM ENT— U NSKI LLED WORKMEN.

Linden vs. Trussed Concrete Steel Co.—The defendants,

who were contractors for the erection of an eight-story

building in the City of Toronto, used an outside hoist for

the purpose of raising materials required in the construction

of the different floors. This hoist stood close to the build-

ing, and was built in sections as floor after floor was added

to the building. When the roof section of the building was

reached the last section of the hoist was commenced, and

the foreman sent up two skilled carpenters accustomed to

working on high buildings, and, as they wanted an assis-

tant, he sent up also a laborer, named Linden, to hand

material to them. The workmen proceeded by placing a

platform, about eight feet square, to form a floor, upon

which they worked w-hile erecting the uprights and adding

the braces outside the uprights. They had placed this plat-

form and were busy with the braces, but had not placed any

temporarj- railing or guard rope around the platform, when
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the laborer, handing material, stepped onto the platform,

tripped and fell forward, pitching- beyond the platform and
receiving injuries from which he died next day. His widow
brought action for damages suffered by reason of his death.

The jury found that it was negligence on the part of the

contractors to omit to have a guard rail or rope around the

small platform upon which men were expected to work at such

a distance from the ground, and entered a verdict for the

plaintiff. It was held also that a different degree of care

was necessary as between the skilled workmen and the

laborer. The former were accustomed to such work, and, in

fact, made it their business, and while the work was not un-

usually hazardous to them, it must be considered as such

to the laborer, accustomed to working on larger floors and

near the ground. Reasonable prudence should have sug-

gested that it was hazardous to order him to work at such

a height, and all due precautions should have been taken

for his safety. 17 O.L.R. 540.

NOTES ON VERTICAL AIR PUMPS.

The following paragraphs were written to draw attention

to a point which is almost universally overlooked in design-

ing the vertical single-acting air pumps generally applied to

factory engines. The writer's attention was first drawn
to it when trying to find out the cause of a bad vacuum in

the condenser of a tandem horizontal compound engine, de-

veloping about 500 I.H.P. at a speed of 60 revolutions per

minute. The air pump, vertical and single-acting, 2-ft.

diameter by 2-ft. stroke, was driven by bell-crank lever and
links from the piston rod crosshead. The vacuum in the

condenser varied from 9.8 lbs. to 10.3 lbs. per square inch.

"""y'

The temperature of the injection and discharge were ioS°

and 136° respectively. The pressure in the condenser was,

therefore, from 2.3 lbs. to 1.8 lbs. higher than the pressure

of saturated steam at the temperature of the discharge. This
variation, as well as the great difference between the observed
and saturation pressures, naturally suggested leakage of air

into the condenser, but no leak could be found, nor were more
air bubbles than usual visible in the discharge. The foot

and delivery valves wer< in order, and the bucket valve,

though not seen by the writer, was said by the engineman to

be in order. Some other cause, therefore, had to be sought

•From the report of .M. Longridge, M..\., Chief Engineer
British Engine, Boiler and Electrical Insurance Company,
England.

for. .A drawing of the pump (see Fig. i) supplied the clue.

The bucket, to use words inserted in many modern specifica-

tions, was "a plain cast-iron bucket of great depth," with the

valve on the upper surface, which, when the bucket was in

its lowest position, was ii-in. above the bottom of the barrel.

Moreover, the clearance space between the delivery valve

and the bucket valve when the latter was in its highest posi-

tion was very large, containing sufficient water to fill the

barrel of the pump to a height of 12-in. The lowest level of

the water surface in the pump, and in the condenser, unless

the pressure in the latter exceeded that in the pump, was
therefore 23-in. above the bottom of the pump, and the con-

denser was water-sealed.

Now, it is well-known that even when all glands, joints,

and drain taps are absolutely tight, air is carried into con-

densers with the injection water. If the condenser be water-

sealed, how can this air escape? Some of it is entangled in

the water in the form of bubbles, and is carried through the

foot valve with the water, but the rest must remain in the

condenser until its pressure becomes sufficient to force the

water seal. If in the case referred to the depth of the seal had

been only 23-in., the seal would have been forced and the air

would have escaped as soon as the pressure in the condenser

exceeded the pressure in the pump by an amount equal to

this head, or, in other words, the vacuum would only have

been 0.S3 lbs. per square inch worse in the condenser than in

the air pump. Unfortunately, the depth of the seal was limit-

;;d to 23-in. only when the engine was standing. When it

w-as working the pump had to discharge 1.43 cubic ft. of

water every up-stroke, a quantity sufficient to raise the water

surface in the pump 5.7-in, above its lowest level, or to

2S.78-in. above the bottom of the barrel. And this is not all.

To force water through a foot valve the head of water, or

the pressure on the condenser, must exceed that in the pump
by an amount depending on the resistance of the passages

and the rate of flow required. In the pump shown by the

figure the net area through the foot-valve grid was 0.67

sq. ft. The effective area, allowing for contraction caused

by the sharp edges of the holes, would probably be about

0.4 sq. ft. The time of one revolution was one second. .As-

suming for the moment the foot valve to have been open, and

the velocity through it to have been uniform for two-thirds

of this period, that velocity would be 5.4 ft. per second, and

the head required to impart it S-S-in.

But it is quite certain that the velocity was not uniform,

for the flow was greater while the bucket was ascending than

while it was descending, and ceased altogether while the foot

valve was shut. The maximum velocity was probably not

far from double the mean, and therefore the head required

to give it four times as great as that required to give the

mean, that is to say, about 22-in., instead of 5.5-in. So that,

roughly, the conclusion seemed to be that if the pressures in

the condenser and air pump could have been kept equal, the

water surface in the latter would have stood approximately

from 28.7 -I- 5.5 = 34.2-in. and 2S.7 -I- 22 = 50.7-in. above the

bottom of the air-pump barrel.

The pressures required to force water seals of these

depths would be 1.22 lbs. and 1.8 lbs. per square inch. Un-

der such conditions the vacuum would naturally vary, rising

whenever the water seal was broken and falling as the water

and air pressure in the condenser rose. The argument shows

the influence of the relative levels of the bucket valves and

foot valves, and the areas through the latter upon the vacuum

in the condenser.

As regards the former, it may be asked, Why not put

the bucket valve at the bottom instead of the top of the

bucket? The answer is because the change would increase

the clearance space between the bucket and delivery valves,

and therefore the volume of air bubbles left in the upper part

of the pump at the beginning of the down-stroke of the

bucket. It would also reduce the ratio of expansion, and

therefore the vacuum obtainable in the pump.

Suppose the bucket valve were placed at the same level

as the bottom of the bucket shown in the figure. The volume

above the bucket at the beginning of the down-stroke, or the



September 24, 1909. THE CANADIAN ENGINEER. .^5'

clearance space, would then be about 5.5 cubic ft. At the

end of the down-stroke this space would be increased by the

di^placement of the bucket 6.2 cubic ft., and diminished by

the volume of water flowing throujjh the bucket valve per

stroke, 1.43 cubic ft., giving a net increase of 4.85 cubic ft.,

which, added to the clearance, gives a total volume of 10.35

cubic ft. Suppose the water left in the clearance when the

bucket begins its down-stroke to contain s per cent, of air

bubbles. Then the clearance, 5.5 cubic ft., will contain 5.2

cubic ft. of water and 0.3 cub. ft. of air at atmospheric pres-

sure. When the bucket has completed its down-stroke, the

0.3 cubic ft. of air will have been increased to 10.35— 5-2 =

5.15 cubic ft., and since the expansion will be isothermal, the

0.3

pressure will have fallen from 15 lbs. to 15 x =0.875 lbs.

515
per square inch. If, however, the clearance, instead of be-

ing 5.5 cubic ft., were reduced to 1 cubic ft., and the final

volume 4. 85 + 1 = 5.85 cubic ft., then the volumes of air

and water in the clearance at the beginning of the down-

stroke would have been 0.05 and 0.95 cubic ft., and the pres-

0.5

sure at the end of the down-stroke 15 x = 0.153 lbs.

5S5—95
per square inch.

That is to say, by reducing the clearance from 5.5 cubic

1:. to I cubic ft., the vacuum produced by the air pump would

be improved by nearly 0.73 lbs. per square in. In neither of

these calculations has account been taken of the air brought

into the pump with the 1.43 cubic ft. of water which passes

through the bucket valve during the latter part of each down-
j

s'roke, as this, being the same in each case, would not alter

the difference between the calculated final pressures.

.•\s the vacuum in the upper part of the air pump is the

limit to which the vacuum in the condenser can approach

more or less nearly, but never reach, this speculation indi-

cates the importance of keeping down the clearance, especi-

ally when the injection water contains much air or gas. It

also suggests the reason why an air pump running few

revolutions per minute produces a better vacuum than one

running many, for the fewer the revolutions the less the

quantity of air that must be let into the top part of the pump
to prevent or to mitigate the shock when the water strikes

the delivery valve.

Even in this pump the vacuum ought to be improved by

leading a 3-in. or 4-in. pipe from the top of the condenser to

enter the air-pump barrel at about the highest water-level, as

shown in dotted lines on the figure, but the better plan would

be to design the pump somewhat as shown in Fig. 24.

There is no urgent reason for making buckets without

packing rings of great depth for vertical pumps, for it is not

necessary that they should be absolutely tight. There must

be a certain depth at the central boss in which the rod is

fi.xed, in order to give depth and strength to the ribs or

arms, but at the circumference a depth of 2-in. or 3-in.

would probably be found sufficient.

The pistons of horizontal air pumps not being water-

sealed are more efficient with packing rings to prevent air

passing from one end of the pump to the other when the

pistons wear down.

EARTH ROADS.

By Maurice 0. EldrJHge, of the United States Office of

Public Roads.

The cost of hauling over country roads is largely deter-

mined by the size of the load that can be hauled, the number
of trips that can be made in a day and the wear and tear

on teams and equipment. Steep grades as well as ruts and

* From a paper read at the First American Congress of

Road Builders, Seattle, Wash., July 4-8, igog.

mud holes serve to decrease both the speed and the load.

On the principal that a chain is no stronger than its weakest

link, the maximum load that a team can draw is the load that

it can draw up the steepest hill or through the deepest mud
hole on that road.

Wherever possible roads should be located on straight

lines between terminal points. In hilly or mountainous

country, however, the attempts to keep roads straight be-

tween terminals often leads to the serious error of heavy

grades. Straightness and grade must therefore be handled

together. The best location is one which is straight in

general direction, is free from steep grades, is located on

solid ground and serves the largest possible number of

people.

Roads should be located for the benefit of the people

and not the private land owner. If county officials would

apply to each badly located road some simple formula like

the following they would be justified in relocating many

roads. For example: The diagonal road on a 160-acre tract

is .70 mile and saves .30 mile in going around it. .Assuming

3,000 tons of traffic and a cost of 25c. per ton per mile, the

public would save $225 by the short route. This is enough

to pay the interest and sinking fund on at least $4,000,

which would be sufficient to pay for the whole farm at $25

per acre. The $225 alone would in most cases pay the

damage and in many other cases there would be no damage.

If the short road is on a better grade than the long one the

saving would be still greater.

The elimination of one or two steep hills on a line of

road will frequently enable horses to draw three or four

times as much as they could draw on the old road. It takes

approximately four times as much power to draw loads up

10 per cent, grades do' vertical in 100' horizontal) as on a

level, but on a 4 per cent, or 5 per cent, grade a horse can

usually draw (for a short time) as much as he can draw on

a level. A 4 per cent, or 5 per cent, grade is, therefore,

considered the maximum on roads subject to heavy hauling.

Many steep grades may be avoided by locating the road

around instead of over the hill, and it is often no further

around than a hill than over it—the bail of the bucket is no

longer when held in a horizontal position than in a vertical.

By going around we avoid two steep hills.

If the road must pass up a steep hill rr mountain side

the steepness of the grade may be decreased by increasing

the length of the road. In other words, eliminate steep

grades by locating the road on curved or zig-zag lines, and

not in a straight line from the bottom to the top of the hill.

These curves should be carefully plotted and the straight

stretches located with an instrument. This improves the

looks of the road and does not add materially to its cost.

In studying the relation of grade to distance the follow-

ing calculation is interesting: To lift a ton one foot high

requires 2,000 foot pounds of energy; on a road the surface

of which offers 100 pounds of tractive resistance per ton the

same energy would roll the ton a horizontal distance of 20

feet. To save one foot of grade the road may therefore be

lengthened 20 feet.

Roads should never be located so close to stream beds

as to be subject to overflow, or on ground which is con-

stantly damp and marshy.

The earth road should have at least six hours of sun-

shine each day. This can be secured either by locating the

road with southern or western exposure, or by having such

brush and trees as impede the dr>ing action of the sun and

wind removed. With gravel and stone roads, this is not so

necessary, as a certain amount of moisture is needed on such

roads, especially in the summer time.

Re-locating roads is not an engineering problem alone.

One must also consider the effect of the road on those who

now live upon it. Many farmers dislike to have the road

placed back of their houses or out of sight of it. It requires

tact and good judgment to secure a suitable location without

arousing harsh antagonism.

.As soils differ for agricultural purposes, so they differ

for roads. Clays or soils of fine texture usually make poor
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roads, especially if thcy contain much veg-etable matter.

The coarser soils, however, which contain some sand or

gravel, will often make very satisfactory roads for light

traffic provided they are kept in proper repair.

If the road is composed of fine clay or soil it will some-

times pay to resurface it with top soil from an adjacent field

which has sand or gravel mixed with it. This method, called

the top soil method, is now in successful use in Clarke

County, Georgia.

The earth road can best be crowned and ditched with

a road machine, and not with picks and shovels, scoops and

plows. One road machine, wdth suitable power and oper-

ator, will do the work of many men with picks and shovels,

and do it better.

The road machine should be used when the soil is damp,
so as to make the soil bake, when it dries out. If it is

worked dry, it takes more power to draw the machine, and,

besides, dry earth and dust retain moisture and quickly rut

after rains. The use of clods, sods, weeds or vegetable

matter in building earth roads should be avoided because

they retain moisture.

It is a great mistake to put the working of the earth

road off until August or September. The surface is then

baked dry and hard. It is not only difficult to work, but is

unsatisfactory work when done. Earth which is loose and

dry will remain dusty as long as the dry weather lasts and

then turn to mud as soon as the rain begins.

By using the road machine in the spring of the year

while the soil is soft and damp the surface is more easily

shaped and soon packs down into a dry, hard crust which is

less liable to become dusty in summer or muddy in winter.

Storm water should be disposed of quickly before it has

time to penetrate deeply into the surface. This can be done

by giving the road a crown or slope from the centre to the

sides. For an earth road which is 24 feet wide the centre

should be not less than six inches nor more than twelve

inches higher than the outer edges of the shoulders. A
narrow earth road which is high in the middle will become

rutted almost' as quickly as one which is too flat, for the

reason that on the narrow road all the traffic is forced to use

only a narrow strip.

Shoulders are often formed on both sides of the road

which prevent storm water from flowing into side ditches,

retaining it in the ruts and softening the roadway. These

ruts and shoulders can be entirely eliminated with the road

machine or split-log drag.

Ordinarily, the only ditches needed are those made with

the road machine, which are wide and shallow. Deep,

narrow ditches w-ash rapidly, especially on steep slopes,

which is another good reason for decreasing the steepness"

of the grades. It is difficult to maintain an earth, or any

kind of road for that matter, on a steep grade.

The width of the earth road will depend on the traffic.

As a rule, 25 or 30 feet from ditch to ditch is sufficient, it

the road is properly crowned. A road that is narrower than

25 feet is difficult to maintain for the above stated reasun

that on narrow roads the teams are more apt to track than on

a wider road, causing it to rut if subjected to heavy hauling.

We should not loosen, dig up, or plow up any more of

the surface of an eath road than is absolutely necessary.

The road should be gradually raised, not lowered ; hardened,

not softened.

On flat lands, where water moves slowly, grading ma-

terial should be taken from the lower ditch, and culverts sup-

plied where waterw^ays occur. A shallow ditch on the upper
side makes it possible to give culverts a good fall. Two
or more small pipes, instead of one large one of equal cap-

acity, may be used for culverts, especially if the large pipe

necessitates much grading or raising of the roadway. At
least six inches of space should be left between the pipes,

and earth should be tamped around them thoroughly so as

to prevent a wash-out.

To prevent washing on steep roads, the water should

be carried under the surface at frequent intervals from the

upper to the lower side, and from the lower side away from

the road. Five 12-inch pipes in a mile of roadway is about
as cheap and far better than one 24-inch pipe. The water
must be disposed of before it gains force or headway, or has
time to damage the road.

If culvert pipes have a fall of one inch to 100 feet, the

water passing through them has a velocity of about four

miles an hour, but if the fall is 36 inches to 100 feet, the

velocity is about 20 miles per hour, hence, a pipe laid upon
a fall of 36 inches to 100 feet will have five times the cap-

acity of a pipe of equal diameter laid on a grade of one inch

to 100 feet. A 24-inch pipe, having a fall of one inch to 100

feet, will have a capacity of 3,2g6 gallons per minute, where-

as a 12-inch pipe, having a fall of 36 inches to 100 feet, will

have a capacity of 2,554 gallons per minute.

By increasing the fall, we increase the capacity of the

pipe ; decrease the size of the pipe necessary, and therefore

decrease the cost of the culverts. Furthermore, culverts laid

fiat will soon fill up, but if given a good fall, they will keep
themselves clear.

If much fall is obtained in a culvert pipe, the spillway

should be paved. Earth should be tamped under and around

the pipe in layers, and should be of sufficient depth to pre-

vent the pipe from being broken by traffic ; but under no

circumstances should a ridge over the culvert be allowed, for

it not only endangers the life of the culvert, but is a menace
to traffic.

An attempt to drain mud holes with culvert pipe will fail

in most cases. The water should be drained off by means
of open ditches ; the soft mud then thrown out and replaced

with just enough good firm earth to make it level, after

consolidation, with the surrounding surface. If mud holes

in earth roads are filled with brush or stone, it usually re-

sults in two mud holes, one at each end.

Repairs should be made when needed, and not once a

year after the crops are "laid by." One hundred days' labor,

judiciously distributed throughout the year, will accomplish

more and better work in the maintenance of an earth road

than the same amount of labor expended in six days, espe-

cially if the six days are in August, September or October,

when the ground is hard and dry.

Because of its simplicity, its efficiency and cheapness,

the split-log drag, or some similar device, is destined to

come into more and more general use. With the drag

properly built and its use well understood, the maintenance

of earth and gravel roads becomes a simple and inexpensive

matter. Care should be taken to make the log so light that

one man can lift it with ease, as a light drag resixinds more

readily to various methods of hitching and the shifting

positions of the operator than a heavier one.

The best material for the drag is a dry cedar log, though

elm, walnut, box elder or soft maple are excellent. Oak,

hickory, or ash are too heavy. The log should be from seven

to ten feet long, and from eight to ten inches in diameter at

the butt end. It should be split carefully as near the centre

as possible and the heaviest and best slab chosen for the

front. Holes are then bored perpendicular and at right

angles to the split faces and in such a way that one end of

the back slab w-hcn fastened in position will be about sixteen

inches nearer the centre of the road than the front one.

This gives the " set back " so that the logs will track when

drawn along the road at an angle of about 45 degrees. The
two halves of the logs are fastened together by stakes, these

being mortised into the holes above mentioned. A cleated

board is placed between the slabs for the driver to stand on.

A strip of iron placed along the lower face of the front

slab will prevent the drag from wearing. The drag may be

fastened to the double tree by means of a trace chain. The
chain should be wrapped around the left hand or rear stake

and passed over the front slab. Raising the chain at this

end of the slab permits the earth to drift past the face of

the drag. The other end of the chain should be passed

through a hole in the opposite end of the front slab and held

by a pin passed through a link.
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For ordinary purposes the hitch should be so made that

the unloaded drag- will follow the team at an angle of about

45 degrees. The team should be driven with one horse on

either side of the right hand wheel track or rut the full

length of the portion to be dragged and made to return in

the same manner over the other half of the roadway. Such

treatment will move the earth toward the centre of the road-

way and raise it gradually above the surrounding level.

The best results have been obtained by dragging roads

once each way after each heavy rain. In some cases, how-

.cver, one dragging every three or four weeks has been found

^utTicient to keep a road in good condition.

When the soil is moist but not sticky the drag does its

best work. As the soil in the field will bake if plowed wet,

so the road will bake if the drag is used on it when it is wet.

If the roadway is full of holes or badly rutted, the drag

should be used once when the. road is soft and slushy. This

is particularly applicable before a cold spell in winter, when

it is possible to so prepare the surface that it will freeze

smooth.

Not infrequently conditions are met which may be over-

come by a slight change in the manner of hitching. Short-

ening the chain tends to lift the front slab and make the

cutting slight, while a longer hitch causes the front slab to

sink more deeply into the earth and act on the principle of

a plow.

TAR AND ITS USES IN MODERN ROAD
CONSTRUCTION.*

By E. Purnell Hooley, M. Inst., C. E., County Surveyor of

Nottinghamshire, Eng.

The question. How to construct roads at the minimum
of present and future expense, will be best answered by a

paper entitled "Tar and Its Uses in Modern Road Construc-

tion."

It is not here proposed to enter into any detail of gen-

eral road construction. Other writers will, and have, doubt-

less dealt as specialists in the many branches of the road

question, but there is little doubt all will unite in agreeing

that good roads are absolute necessities in the advancenient

and development of a progressive country, and that without

good roads it is impossible to advance.

By roads in this case all roads, be it waterways, rail-

ways, horseways, are embraced, but for internal development

and progress the ordinary highways must be the actual

nerves that bring in touch the general internal public with

with the outside world.

In England the maintenance of highways has become

of such importance that hardly a day passes without some

new proposal being made for dealing with the cost of man-
agement of the same.

Broadly, at present, all the existing English main roads

are vested in the county councils. The urban and rural

councils have the care of the branch of district roads. New
roads have to be made by private individuals, and have to

be thoroughly well constructed and properly dedicated be-

fore they are taken over by the local public authorities.

This paper is to deal with ordinary country roads, not

town streets.

The question now is, how best to repair the existing

roads, and America has the experience of England to guide

her in the matter of expense, trouble, and very possibly

avoid defeat, by carrying out modern ideas in laying out

and constructing new roads on the very best and up-to-date

systems, rather than having to patch up and undo the fail-

ures and disasters that the ratepayers of England are so

loudly grumbling about, in the present high rates they are

called upon to pay.

* Paper read at First .American Congress of Road Build-

ers, Seattle, Wash., slightly abbreviated.

Roads without proper foundations arc the most expen-
sive and disappointing to deal with, but to re-form the

foundations of all the roads, 27,600 miles of main and pos-

sibly 92,300 miles of district roads of England, say one
hun<lred and twenty thousand, would cost a sum so large

that it is outside the bounds of possibility to even think of.

The general practice of all thinking road engineers now
seems to be, to treat the present roads as the foundations
upon which to build roads of a permanent character.

In America it surely must be the only wise course to

thoroughly construct new roads for the sake of the present

and future road users.

Leaving all questions of foundations to be dealt with

by other writers with the general proviso that all roads

should or must have foundations, the writer will turn his

remarks to surfacing.

Where roads have a first-class face, and it is possible

to tar-wash that face at least once every four months at a

cost of about 3 cents per square yard, tar as a surface binder

will undoubtedly be a success in temporarily holding the

surface of an ordinary macadam road together, but there its

help and benefit ends. It will not make a weak road, sub-

ject to disintegration from below, a strong one ; it will not

hold material together when subject to disintegration from

frost and thaw, for it certainly will not hold a road together

in any part which mere surface treatment does not reach.

But a road composed throughout of thoroughly tarred

material will do all that it has here been stated surfa/C

treatment only will not do.

Tar macadam has been in use for many years in Eng-

land ; often it has been a success where least expected, and

more often it has been a failure (and when a failure has to

be faced it is by far the best plan to go to the root of the

trouble and endeavor to ascertain its cause, rather than at-

tempt to continue the failure on the chance of success later).

The failure of tar macadam has been due to the inability

to secure the adherence of the tar to the material that was

to be tarred. The slightest moisture on the material or

chilling of the tar means failure of adherence, and the use

of a soft material that would allow of adherence means a

failure through the road giving way as a whole.

No material can be used for the manufacture of tar-

macadam that is not hot or heated, and the more the material

is heated so as to allow the centre of the material to be the

hottest part, the better will be the tarring, but the w-eaker

the material.

The materials that have previously proved the most

satisfactory in tar macadam work have been limestones from

varying neighborhoods, but if limestone has been subjected

to a temperature sufficient to heat the stone throughout, the

very nature will have been burnt or dried out of the stone,

and the fact that tar is afterwards applied will not secure

a road material that will stand anything but foot-passenger

traflfic for any length of time. The difficulty also arises

that to heat sufficiently a large quantity of materia!, a dry-

ing and store place of such dimensions is necessitated as

to make the cost almost prohibitive, apart from the 'arge

amount of manual labor required in so many times handling

the material.

In the neighborhood of large iron works slag has been

successfully used as a road material, and when it was pos-

sible to convert that slag into tar macadam a fair result has

been obtained.

Those who know anything of iron as made in England

know of the large heaps of refuse which surround the big

blast furnaces, and also know the disposal of the slag has

long been a source of anxiety to the iron work owners.

While watching the slag pouring out of a furnace one

day, it struck the author that the whole trouble of heating

the slag for the manufacture of tar macadam was unneces-

sary, for here was the material that later would be in an

ideal condition ready, and of such a nature that the very

best results in road construction could be obtained.

He had a breaking and tar mixing plant constructed.

The hot slag was brought from the furnaces in large cal-
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drons, each containing- about four tons, and allowed to

stand for about twenty-four hours until consoh-dated. it

was then tipped onto a cooling ground, and about twelve

hours later, when the outside temperature of the slag was

about 160° F., broken up either by hand or by means of a

dumping hammer, and conveyed, while the outside was still

warm, to the breaker. It was then passed through breakers

and screened to form varying gauges.

The centre portion of the material, which was still the

hottest, was passed into a steam-heated cylinder constructed

to keep the material in motion, heated tar, pitch, and other

compounds being poured into the same cylinder so as to

form a perfect bath, and the whole turned and churned up.

From the cylinder it was deposited into the railway trucks

and was ready for use.

The material is delivered onto the roads in the county

can be produced at the works in a most remunerative man-

ner for eight shillings and six pence, or say, two dollars per

ton, to which, of course, must be added railway freights

when conveyed to a distance.

The material is delivered onto the roads in the country

of Nottinghamshire, with a railway journey of thirty miles,

and up to three miles of road cartage, allowing for a thick-

ness of three inches when consolidated, of road crust, at a

cost of from 60 to 70 cents per yard super.

This material has been in use for seven winters on a

road with a waterlogged, roundstone foundation, that pre-

viously had to be coated with lyi inches of Leicestershire

syenite each year, and is now in good and perfect condition

with practically no surface dust—and absolutely no dust, as

previously was the case, from attrition and disintegration.

The scavenging is reduced to the removal of horse drop-

pings and earth brought from the adjoining fields.

This material has been registered under the name of

"tarmac," to keep it from being confused with the old-

fashioned tar macadam, and it is different from the latter in-

asmuch as in its use, the road surface is composed of a good

wearing material ij4 inches in gauge, with a minimum of

tar to waterproof it and form its proper adherence, instead

of, as previously was the case in tar macadam, being com-

posed of very fine particles of softer stone, with a large

amount of tar only partially adhering to it.

To construct a good tarmac road it is necessary to have

an ordinary road as a bottom, or as good a foundation as is

possible; if a waterproof one is desired, then it must be of

tarmac. The bottom layer of tarmac can be of four-inch

gauge material laid securely and rolled with the interstices

filled up with finer tarmac and the whole steam rolled. The
next layer should be about Y^ of an inch in thickness of

i«-inch tarmac and left unrolled; on this should be supplied

a iji-inch gauge tarmac, rolled into the -3s-inch, and when

rolled, ?3-inch tarmac should be swept with a brush into

every crevice or open joint. Then a further layer of s^-inch

tarmac should be applied as before, unrolled, and, as a last

coating, a perfect layer of i J^-inch tarmac should be applied,

and after the roller has passed twice each way over its face,

38-inch tarmac should again be swept into each crevice so

that a perfect face is presented. The whole must again be

steam rolled by a steam roller being passed over three or

four times, and the road is at once fit foj traffic.

If the traffic will not allow of the whole width of the

road surface being stopped at one time, the work can be

carried on by taking half the width at a time, but care must

be shown in leaving each layer of material to form a Greek
• key lap.

It is bad work to attempt to feather the edges or thin

down a tarmac road. When a patch is applied or a coating

ended, it should be finished with a square or butt joint; if

otherwise dealt with, the edges will fray or waste away.

The camber, or cross fall, of a tarmac road should not

be greater than 1 in so from the centre to the sides and a

perfect formation should be carried throughout from the

foundation so that the whole thickness should be complete.

There is no need for pitched gutter courses in tarmac

roads, but in lieu a final washing of boiling tar to a width

of iS inches or 2 feet from the curbing to form a gutter

prevents scouring and assists sweeping up in cities and

populous places.

In the maintenance of ordinary macadam roads great

difficulty is experienced in patching holes and depressions.

!k most satisfactory patch can be carried out by means

of tarmac ; and the practice is followed on all the main

roads of Nottingham, either for ordinary wear in water-

bound roads or to repair disturbances in tarmac roads.

It is necessary to cut out to the required depth any por-

tion of the road surface that is loose, worn, thin or dis-

turbed, so as to leave a sharp cleanly defined edge. This

must be swept clean from any sign of dust in dry weather,

then a thin coat of 5^-inch tarmac should be applied with

the greatest thickness at the edges. The necessary material

for the patch filling is then applied, well and carefully

rammed with a hand rammer, and when rammed any inter-

stices filled with 5^-inch tarmac, rammed again, and when

nearly dry the whole should be swept over with dust from

the adjoining road surface. A perfectly level neat patch is

thus formed.

K length of tarmac road adjoining a level crossing im-

mediately outside the town of Newark, Notts, and adjoining

the Midland railway station, previous to treatment with tar-

mac in i8g8, was annually repaired by the use of 2^4 -inch

gauge water-bound Leicestershire syenite, the best available

road stone of the neighborhood. When first laid the tar-

mac cost two shillings four pence per yard super. This

portion has once been refaced by the application of a i cl-

inch coat of tarmac, in 1905, and to-day is in perfect con-

dition.

A main road a mile and a half outside the city of Not-

tingham (population 300,000) is greatly used by farm carts,

motors and motor lorries, as well as ordinary vehicular traf-

fic of all kinds. It has been laid four winters and has had

no other material applied to it. It is practically free from

dust and is absolutely an ideal road for all types of self-

propelled and other traffic.

RETAINING AND REVETMENT WALLS.*

Richard M. Garrett."

The revetment put in by the Missouri, Kansas & Texas

Railway, along the Missouri River for shore protection is

built similar to those along the Missouri River, which have

been made by the Missouri River Commission, and averages

about 60 feet in width. The first work put in by this company
was during 1897, and extends from the east city limits of St.

Charles down the river for g,ooo feet. A rock dike was first

built out into the river, and a boom made of heavy timbers

was anchored to lower side of dike, and laid parallel with it.

From this boom the mat was started, having its full width at

the beginning. The mat was first woven and sunk, and then

the bank was graded by hydraulics to a slope of 2 to i, and

then paved from the top down.

In 1903, work was extended 3,000 feet down the river,

and was done in the same way as the first section, with the

exception that the mat was anchored at the starting point

with piles instead of the boom.

In 1906, revetment was again extended 7,200 feet. On
this last section the bank was graded to a slope of 2K to i

in advance of weaving the mat, as considerable (rouble had

been experienced on former works, on account of material

from the bank covering the mat, so that a connection between

paving and mat could not be properly made.

Grading on this section was done with a small hoisting'

engine on a barge, as follows :—A derrick was erected on

barge, having a boom long enough to reach the top of the

*.\bstract from Bulletin No. 108 of the .'\merican Rail-

way Engineering and Maintenance of Way .Association.

Resident Engineer, Missouri, Kansas, and Texas Rail-

way.
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bank to be graded, a \o. 3 wheeler scraper pan was pulled

along this boom from the bar).fe to the top of bank, by a

mule on the bank, and was held in place by two men and
tilled, and then drajrged down the bank by the hoisting en-

gine. The beginning of mat was anchored to deadmen on top

of bank about 200 feet up stream, and weaving was begun
about 100 feet back on the old mat, so that full width of new
mat was gotten where the unprotected bank commenced.

In 1908, 4,000 feet of revetment was put in on north side

of river just above Boonville Bridge. .At Kingsbury, there i.s

a siding on the west side of main line, and out of the south

end of this track the spur was built to the river; this re-

quired a main track of 6,500 feet in length, and a spur track

goo feet in length. Track was laid about 5 to 20 feet from lop

of bank all along where revetment was to go in, so that rock

could be unloaded and used with as little handling as pos-

sible. The bank was first graded to a slope of 2l4 to i by

teams ; the mat was then woven and sunk, and the slope

paved from bottom up. It is the description of this last sec-

tion that will be given, as the only differences betw-een this

and other works are those mentioned.

as the natural surface. Grading was never carried further
than 2(x> feet in advance of weaving, as the barges from which
the mat was being woven would protoi t ihi' li^mk from the
current for this distance.

The mat was woven 60 leot wide with a selvage edge on
out-stream side, and sunk parallel with shore with the inner
edge about 3 feet alwve the average low water. The mat
was strengthened with five double rows of Ji-in. galvanized
steel cable (7 strands No. 11 wire) laid longitudinally one
above and one below, and anchored with a double row of

similar cable laid transversely every 15 feet and fastened to

deadmen, buried 3 feet deep and located 15 feet back from
the upper edge of slope. At every intersection of the

longitudinal with the transverse rows, the four cables are

fastened together with a 54-in. "U" clip. The transverse

rows are fastened to deadmen by wrapping one cable around
the deadmen twice and then fastening it to the other cable

with two .}8-in. "U" clips. The deadmen are pile butts about

3 feet long, and the object in fastening the cable to them, as

mentioned, is to allow the cables to slip when loaded, so that

the same strain will be on both the under and upper cables.

':iK«m

./Vissourt Kansas §, Taxaa fly:

General Plan.

Mat andHetrettnentHlirer Protectton

^/a^^ o^ /^er0^^**a'^f S^O*¥/^^ £oyOt/t.

The bank w-as about iS feet higher than what was taken
as the average low water; the soil is mostly a very fine sand
and very little gumbo ; the bank was clear of timber and
brush, but there were several large snags along w^here mat
w-as to lie that were taken out by sawing, blowing-out and
using teams and line.

Shovelers first dug along the top of the bank and shovel-

ed down all the perpendicular and overhanging points, so as

to make it safe for a mule to walk along close to the edge

;

then a two-mule team plowed two or three furrows as close

to the edge of the bank as team could be gotten. The mules
were then hitched to a "Go-Devil," constructed of two

2 X lo-in. plank S feet long, fastened together at the front

end and flared to about 4 feet at the back end ; it required

one man to drive the mules and one man to weight the drag.

This was then run along the back side of furrows, and the

loose earth shoved toward the river. After the bank began
to slope, two or three slips were put on, and the bank brought
to the desired slope.

It will be seen that only about half of the material in

slope is moved, as the excavation makes the fill and does not

wash away, as it does when grading by hydraulics. It was
found that with this material the filled portion was as solid

The willows were cut from bank of river about one mile

above mat, and were hauled by wagons, hauling about 1.6

cords to the load. The road was bad at times, and it required

a snap team to pull out of the mudholes, but most of the

time the road was in good shape. It required 0.6 cord of

brush to 100 sq. ft. of mat ; average thickness of mat, about

iS in.

Weaving was started at a point at upper end and gradu-

ally widened out to full width, anchors being placed for

longitudinal cables in top of bank about 100 feet above

upper end. The mat was woven with four small barges

fastened together, so as to make the desired width. Fingers

of skids were built on barges out of 3 x 12-in. plank, 24 feet

long, and spaced 5 feet apart, extending from the water level

on up-stream side to an elevation of 3 feet above floor of

barge at a point about 3 feet back from down-stream side.

Spools of cable were set under the down-stream ends of

fingers at the proper position for the under longitudinal

cables, so that cable would unwind as the barge was let

down stream. Barge was anchored at the shore end to the

track, and at the upper end to the mat that had been woven.

Mat was woven on. the barge as high as the fingers would

permit, and cable and clip men would pull the under cables

through the mat by means of an iron hook about 2 feet long.
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and the top longitudinal cables were run under these, and all

were fastened together with a f6-in. clamp. Barge was then

pulled from under the mat with a team, and anchor ropes

slacked just enough so that about 3 feet of mat would be left

on fingers. Top longitudinal cables were cut off the reel on
shore in lengths of about 100 feet, and spliced together with

a square knot on mat, as the work proceeded.

Mat was sunk and held down with stone weighing from

30 to 50 lbs. An average of 1.5 cu. yards of stone being used

to the 100 sq- ft. of mat. Rock for sinking was unloaded

from cars onto shoulder of slope and wheeled in wheelbarrows

out onto the barge, anchored lengthwise across the mat, and
dumped along the edge of barge. Mat was sunk from
shore side out, so that it would settle away from shore and
the transverse cables would tighten up. Sinking was kept

at least 100 feet back from weaving barge to prevent pulling

the mat off the barge. When the water was higher than the

proper elevation for the shore side of mat, it was sparred out,

so that in sinking it would settle to its proper position.

The rock for paving slope was unloaded from cars onto
slope and rolled down to the bottom, where paving was be-

gun. Paving is 10-in. thick, and was paved from the bottom
up, care being taken to fill all the cracks with small stone.

At the upper edge of paving, spawls were piled so as to keep
the surface water from washing under the paving and start-

ing it to roll, .^s long as the w-ater was low, a good con-

nection was gotten between paving and mat, and there were
parts of this work that were paved during high water, and
the rock slid in afterw-ard, making repairs necessary. The
work done on the first section in 1S97 is in very good shape
to-day. The mat has rotted where it has been e.xposed to the

air, but the paving is in good condition.

There have been some slides on the work done in 1906.

At these places it was found that the rock was settling under
the edge of mat. These were places where the bank had
washed after mat had been put in, and the mat does not lie

up on the bank as it should.

Considerable trouble has been experienced on account of

the eddy caused by the end of the revetment. At Boonville

Bridge, the revetment ends at an old rock dike, Etnd no dif-

ficulty is expected at that point ; but at all of the other places

it has given trouble. At the end of the work done in igo6

it is probably more noticeable. The revetment at this place

was ended at a place where the bank extended out into the

river 400 or 500 feet, and now the bank is 100 feet further in

than the revetment, and the revetment has been repaired

twice on account of the river washing behind the end, and

allowing the rock to fall in.

The cost of the Boonville Revetment is as follows :—Cost

per lin. ft. for 6o-ft. mat; banks iS feet above low water;

laborers paid $1.50 per day; foremen $4, and teams, $3.50.

This does not include interest on investment or make allow-

ances for rainy days and moving, but is the actual cost. The
contractors' profit is included in the track work only:—

c.

Grading bank per lin. ft 13

Weaving mat 410

Sinking mat no
Paving slope 230

Willows, including cutting, hauling and unloading,

and price paid landowner 340

Rock, at 0.75, delivered on site (2.3 cu. yds. to the lin.

ft.) T 1.730

Unloading rock 120

Spotting cars with teams 004

Hauling deadmen and cable 018

Taking out snags 030

Cable and Clips

:

1260— i^-in. clips ffl .06 7560
746— 54-in. clips <n .035 26.16

107150—s4-in. cable (g i.oo 1071.50 1173.26 .300

Deadmen, 270 <B. 50 = 3135.00 035

Track, 7.500 lin. ft.

Labor, grading, in'-luding contractors' profit.

Labor, laying $1493.20

Taking up 1000.00

4075.10
Bridge across draw 460.00

4535-10 1. 140
Grading spur to quarry, $393.50 074

Total cost per lin. ft $4.67

W. S. Kinncar (.Assistant General Manager, Michigan
Central Railroad), in a written discussion on slides adds the

following :—The writer has had quite a little experience with

embankment slides, under various conditions, and recalls a

sidehill embankment which gave us endless trouble from the

first heavy rainfall after its construction until slide was
finally checked, which will be explained hereafter. .'Ks men-
tioned, the embankment was on a sidehill, and initial steps to

remedy the trouble consisted in hauling material by train

and filling as rapidly as bank would go out below. It was
found after a short time this would be practically an endless

performance, and measures were taken to ascertain the cause

of the slide. A careful examination of the slope on the upper

side disclosed a sloping waterbearing strata of clay, some
8 or 10 feet below the actual surface of the side-hill. For a

considerable time after each heavy rainfall the top of this

waterbearing clay would be thoroughly saturated, and it was
found, in case of any disturbance below, the weight of the

embankment would produce immediate slipping or sliding

on the smooth clay. It was thought best to intercept the

water from above and let the surface of clay, carrying the

einbankment below, dry out. This was done by means of a

sheet piling ditch, about 3 feet wide, some 15 or 20 feet

above the embankment. The sheet piling was driven a

sufficient distance in the clay to secure firm footing and to

prevent distortion. The material overlying the clay w-as

excavated within the limits of the sheet piling, thus forming

a ditch, which was carried to a waterway through the em-

bankment to an outlet below. No further trouble was ex-

perienced, and the embankment held. It might be mentioned

in this connection that a short time prior to the construction

of the sheet piling ditch on the upper side one or two rows

of piles were driven near the lower slope of the embankment,

hoping in this manner to form some resistance to further

slipping. The piles did absolutely no good, and were carried

down and out of position by the slipping bank in a very short

time. The writer thinks it is of the utmost importance, in

case of either embankment or excavation slides, to immedi-

ately ascertain the cause, and thus save a great many false

moves, which, at best, are very expensive.

The writer has also had trouble a great many times from

old embankments, and has in mind one or two cases where

high banks some 20 or 30 years old gave considerable trouble

after periods of ordinary rainfall, due to conditions which we

could not discover. We found the best treatment under such

circumstances was to build perpendicular blind drains down
the slopes, connecting with a similar blind drain parallel to

the foot of the embankment. These drains w-ere placed from

50 to 100 feet apart, as conditions seemed to demand, and

consisted of an excavated trench some 3 or 4 feet deep, filled

with one-man stones. These were carried entirely down the"!

slope and brought up against a similar trench filled with'l

stone carried along the foot of the slope throughout the

length of the slide. We have not found one single instance

where his method was not effective in stopping trouble.

It has been the writer's experience that slides in old em-

bankments were likely to occur after the construction of a

second track roadbed. This was undoubtedly due to an in-

terpretation of the drainage and pressure of the new bank

upon the old. Our method of treatment in such cases was

similar to that described immediately above.

The writer has found from experience that landslides are

very difficult to contend with, and in the majority of cases

about the only remedy which can be applied is to keep the

track as near grade as possible and wait for a new and per-

1
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manent condition of the slope to become established. A
study of the possibility of diverting- certain surface water is

always advisable under such conditions, and, in some cases,

may prove of benefit, although we have always found, where
a mountain side or steep sidchill is disturbed by the con-

truction of a line of railroad, trouble will undoubtedly be
experienced, which it will take years to overcome. The writer

is not a believer in driving- piles cither in embankments or

excavation to hold sliding- masses.

INTERNATIONAL CONFERENCE OF ELECTRICAL
UNITS AND STANDARDS, 1908.

The " blue-book " report of the International Confer-

ence on Electrical Units and Standards, held in London,

England, in October igoS, has just been distributed—eleven

months after the conference closed.

The resolutions are of considerable interest, and we give

them in full. Two of the specifications prepared arc also

re-published, as they may be taken to represent the most

recent decisions on these matters.

Schedule B.— Resolutions.

The conference agrees that as heretofore the magnitudes

of the fundamental electric units shall be determined on the

electro-magnetic system of measurement with reference to

the centimetre as the unit of length, the gramme as the unit

of mass and the seconds as the unit of time.

These fundamental units are (i) the ohm, the unit of

electric resistance which has the value of 1,000,000,000 in

terms of the centimetre and second; {2) the ampere, the unit

of electric current which has the value of one-tenth (o. i) in

terms of the centimetre, gramme, and second; (3) the volt,

unit of electromotive force which has the value 100,000,000

in terms of the centimetre, the gramme, and the second; (4)

the watt, the unit of power which has the value 10,000,000

in terms of the centimetre, the gramme, and the second.

2. .\s a system of units representing the above and

sufficiently near to them to be adopted for the purpose of

electrical measurements and as a basis for legislation, the

conference recommends the adoption of the international

ohm, the international ampere, and the international volt

defined according to the following definitions :

3. The ohm is the first primary unit.

4. The international ohm is defined as the resistance of

a specified column of mercury.

5. The international ohm is the resistance offered to an

unvarying electric current by a column of mercury at the

temperature of melting ice, 14.5421 grammes in mass, of a

constant cross sectional area and of a length of 106.300 centi-

metres.

To determine the resistance of a column of mercury in

terms of the international ohm, the procedure to be followed

shall be that set out in Specification I. attached to these reso-

lutions.

6. The ampere is the second primary unit.

7. The international ampere is the unvarying electric

current which, when passed through a solution of nitrate of

silver in water, in accordance with the Specification II. at-

tached to these resolutions, deposits silver at the rate of

o.ooniSoo of a gramme per second.

8. The international volt is the electrical pressure which,

when steadily applied to a conductor whose resistance is one
international ohm, will produce a current of one international

ampere.

g. The international watt is the energy expended per

second by an unvarying electric current of one international

ampere under an electrical pressure of one international volt.

form and circular, and the area of cross-section of 'he bore
must be approximately one square millmetre. The mercury
must have a resistance of approximately one ohm.

Each of the tubes must be accurately calibrated. The
correction to be applied to allow for the area of the cross-
section of the bore not being exactly the same at all parts
of the tube must not exceed 5 parts in 10,000.

The mercury filling the tube must be considered as
bounded by plane surfaces placed in contact with the ends
of the tube.

The length of the axis of the tube, the mass of mercury
the tube contains, and the electrical resistance of the mer-
cury are to be determined at a temperature as near to 0°C
as possible. The measurements are to be corrected to 0°C.

For the purpose of the electrical measurements, end ves-
sels carrying connections for the current and potential ter-
minals are to be fitted on to the tube. These end vessels
are to be spherical in shape (of a diameter of approximately
four centimetres) and should have cylindrical pieces at-
tached to make connections with the tubes. The outside
edge of each end of the tube is to be coincident with the in-
ner surface of the corresponding spherical end vessel. The
leads which make contact with the mercury are to be of thin
platinum wire fused into glass. The point of entry of the
current lead and the end of the tube are to be at opposite
ends of a diameter of the bulb ; the potential lead is to be
midway between these two points. .^11 the leads must be so
thin that no error in the resistance is introduced through
conduction of heat to the mercury. The filling of the tube
with mercury for the purpose of the resistance measurements
must be carried out under the same conditions as the filling
for the determination of the mass.

The resistance which has to be added to the resistance of
the tube to allow for the effect of the end vessels is to be
calculated by the formula.

0.80 x I I \
A= ( —

J
ohm.

io63:r \ r, -f r, y

where r, and r, are the radii in millimetres of the end sec-
tions of the bore of the tube.

The mean of the calculated resistance of at least five

tubes shall be taken to determine the value of the unit of
resistance.

For the purpose of the comparison of resistances with
a mercury tube the measurements shall be made with at

least three separate fillings of the tube.

Specification II. -Specification Relating

of Silver.

to the Deposition

Specification I.—Specification Relating to Mercury Standards

of Resistance.

The glass tubes used for mercury standards of resistance

must be made of glass such that the dimensions may remain
as constant as possible. The tubes must be well annealed
and straight. The bore must be as nearly as possible uni-

The electrolyte shall consist of a solution of from 15 to

20 parts by weight of silver nitrate in 100 parts of distilled

water. The solution must only be used once, and only for

so long that no more than 30 per cent, of the silver in the

solution is deposited.

The anode shall be of silver, and the kathode of pla-

tinum. The current density at the anode shall not exceed
one-fifth ampere per square centimetre and at the kathode
1-50 ampere per square centimetre.

Not less than 100 cubic centimetres of electrolyte shall

be used in a voltmeter.

Care must be taken that no particles which may become
mechanically detached from the anode shall reach the kath-
ode.

Before weighing, any traces of solution adhering to the

kathode must be removed, and the kathode dried.

Schedule C—Weston Normal Cell.

The Weston Normal Cell may be conveniently employed
as a standard of electric pressure for the measurement both

of E.M.F. and of current, and when set up in accordance

with the following specification may be taken, provisionall}',

(Continued on Page 360).
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS—413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box IIS. Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
q6 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo H. Webster; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560. Ottawa; S. J. Chap-

leau. Box 203.

MUNICIPAL ASSOCIATIONS
OXTAKIO .MUNICIPAL .\SSOCI.'\TION.— President, Mr.

George Geddes, Mayor, St. Thomas, Ont. ;
Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St. Tho-

mas, Ontario.

UNION OF NOVA SCOTIA MUNICIP.^LITIES. — Presi-

dent, Mr. A. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIP.A.LITIES.—Presi-

dent, Mayor Hopkins, Saskatoon; Secretary, Mr. J.

Kelso Hunter. City Clerk, Regina, Sask.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-

TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary, E. H. Fritch, 062-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.— Sec-

retary, C. W. Hunt, 220 West S7th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF ENGINEERING — CON-
TR.A.CTORS.—President, Geo. W. Jackson, contractor, Chi-

cago; Secretary^, Daniel ]. Haner, Park Row Building, New
York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS—President, E. Grandbois, Chatham, Ont. ; Sec-

retary, W. A. Crockett. Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont.; Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Youny,

Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION. — President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Co., Toronto; Secretary, James Lawler, ix Queen's Park,

Ton nto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-
.•\TION.—President, Ur. W. Doan, Harrietsville, Ont. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan ; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.
CENTRAL RAILWAY AND ENGINEERING CLUB.—

Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy; Secretary, B. F. Mitchell, City En-
gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter. H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipej,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, S. Fcnn ; Sccret.iry, J. Lome .Allan, 15

Victoria Rd., Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
.A.D.'K.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, Alcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President.
Grant Hall ; Secretary, W. H. Rosevear, igg Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 173S Monad-

nock Block, Chicago, 111. Andrew Allen, President
; J. H

Warder, Secretary.

COMING MEETINGS.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

American Society oT Municipal Improvements.-Novem-

ber 9-1 1. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7. at

Toronto, general annual assembly. Secretary, Alcide Chauss<

R.S.A. ; P.O. Box 259, Montreal, Que.

National Cas and Gasoline Engine Trades Association.

Harry T. Wilson, treasurer, Middleton, Ohio; .Mbert Stnt-

matter, Cincinnati, Ohio. Next meeting November 30,

December i, 2, 1909, at Chicago, 111.
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Star Map for October 1st, 1909, 10 p. in.

STAR MAP, SHOWING THE PRINCIPAL STARS,

VISIBLE AT 10 P.M., OCTOBER 1st, IN

LATITUDE 45° N.

L. B. Stewart, D.T.S.

The table below gives the apparent places of the bright-

est of these stars for October 15th at transit across the

meridian of sh W. of Greenwich.

Star Mag.

a Andromedoe 2.1

/J Cassiop 2.4
a Cassiop 2.5

7 Cassiop 2.3

a Ursae Min. (Polaris) .. 2.1

a Arietis 22
a Tauri (Aldebaran) i.i

IT Auriga? (Capella) 0.2

p Ursae Maj 2.4
a Ursae Maj 2.0

y Ursa? Maj 2.5

" UrsE Maj 3.4
f Ursae Maj 1.8

' Urs^ Maj 2.1

V Ursas Maj 1.9
oc Lyrae iVega) o. i

tt Aquiloe (Altair) 0.9
aCygni 1.3
/SPegasi 24
aPegasi 2.6

R. A.
b. m. s.
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Th^ difference L — sh must be algebraic, and in multi-

plying by OS. 16 it must be expressed in minutes of time.

To illustrate this, take the following example:—At a

place in latitude 49° :o' N., longitude 80° ( = sh 20m) W,

aD observer wishes to take an observation for azimuth be-

tween 8 and 9 p.m. on October Sth.

Here the interpolated value of the azimuth for Sh 30m

is 1° 38' 34', interpolating by second differences, and the

corresponding time for the given longitude and date is :

—

Sh 30m oos

+ 19 56.8 ( = 20m — 20 X OS. 16)

— 27 31.3 (= 3m 55S.9 X 7)

= 8h 22m 253.5.

To determine the meridian the observer then points to

th-! pole star at the above computed time, after setting his

vernier at a reading equal to the above azimuth, clamps the

horizontal circle, and then turns the vernier to zero.

Determination of Time.

If the direction of the meridian is known approximately,

the correction of a watch on standard time may be found by

observing the watch time of transit of a star. The star's

R.A. is then the sidereal time of transit, and the correspond-

ing standard time may be found as follows:—First find the

sidereal time corresponding to one of the standard times of

the above table for the date and place of observation by the

formula : S = S' ->- d x (3m 56s. 555) — (L — sh).

Where

S = the required sid. time.

S' = the tabular sid. time,

and d and L have the same meanings as above. Then the

required standard time of transit of the star follows by the

formula:— T = T' -f ( «— S) (i — os.16).

Where
T = the required standard time of transit of the star, and

T' = the tabular time corresponding to S'.

a= the star's R.A.

To illustrate the use of these formulae, let us assume

that the meridian transit of the star a Pegasi is observed at

the watch time :oh. :2m. 14.5 sec. at the same place and date

as above ; to find its correction on standard time.

h. m. s.

Sidereal time, loh. com. (table) . . = 22 40 46.3

7 X (3m s6s. 555) = 27 35.9

Difference of longitude

R.A. of star

a— S ....

II.9 X OS. 16

Equivalent mean time interval

T'

T
Watch

Watch fast

23



September 24, 1909. THE CANADIAN ENGINEER. 361

CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to lime. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebec.

COMO.—Tenders will be received up to Thursday,

September 30th for macadamizing eight miles of road. A.

\V. Mullan, Secretary-treasurer, Hudson Heights, Que.

MOXTREAL.—Tenders will be received up to Wednes-

day, the 29th September, for the supplying and installing

of a complete Heating Plant in the Corporation Shops on

Grand Trunk street. L. O. David, City Clerk.

QUEBEC—Tenders will be received until Thursday,

October 7, for the construction of a dam on Kipawa River,

County of Pontiac. Plans may be seen at the offices of J. G.

Sing, resident engineer, Toronto
; J. L. Michaud, Merchants

Bank Building, St. James Street, Montreal, and at the De-

partment of Public Works, Ottawa. Napoleon Tessier, secre-

tary.

Ontario.

B.\RRIE.—Tenders for the construction of the sewage

outfall works in connection with the Allandale sewers, now

under construction, were opened this week, but in the judge-

ment of the committee and engineer were not acceptable

;

the town is advertising again in these columns calling for

tenders to be in on September 30th, 1909. C. H. & P. H. I

Mitchell, consulting engineers, Toronto.

CORXW.\LL—Tenders for extension of wall above Lock

18, Cornwall Canal, will be received until Monday, October
j

4th. Plans can be seen at the Department of Railways and

Canals, Ottawa, and at the office of C. D. Sargent, Resi-

dent Engineer, Ontario, St. Lawrence Canals, Cornwall, Ont.

GUELPH.—Tenders will be shortly invited by the Radial

Railway Board for a new steel bridge over the river Speed

at Dundas Road. Plans are in course of preparation for a

structure to cost from two to three thousand dollars.

OTTAW.\.—Tenders for Postofnce Boxes and Drawers

will be received until Friday, October 1st. By order. Napo-

leon Tessier, Secretary, Department of Public Works.

R.\INY RIVER.—Tenders will be received until Satur-

day, September 25, for the erection of a frame fire hall and
;

council chamber on concrete foundation. Specifications may
be seen at the office of the town clerk. Rainy River, or at

Pratt & Ross, .\rchitects, Winnipeg.

TORONTO.—Tenders will be received until Thursday,

October 2S, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian
Engineer.

)

TORONTO.—Tenders will be received until Thursday,

October 28, for electric motors. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.

)

TORONTO.—Tenders are invited until 5th October by

the City of Toronto for 16-inch cast iron pipe and valves.

Joseph Oliver (Mayor), Chairman Board of Control. (Ad-

vertised in Canadian Engineer).

TORONTO.—Tenders will be received until Monday,

October 4th for the erection of a reinforced concrete bridge

over the river Don at Wilton Avenue. Joseph Oliver, (May-

or) Chairman, Board of Control. (Advertised in The Can-

adian Engineer.)

Manitoba.

PORTAGE LA PRAIRIE.—Tenders will be received un-

til Thursday, September 30th, for the construction of a needle

dam. Smith. Kerry & Chace, Consulting Engineers, Library

Building, Winnipeg.

WINNIPEG.—Tenders for supply of cast iron water

pipe of the following quantities and sizes, delivered f.o.b.

cars, Winnipeg, namely, 20,000 feet of S-in. pipe, 6,000 feet

of lo-in. pipe, 6,000 feet of i8-in. pipe, will be received up
to September 29. M. Peterson, Secretary Board of Control.

WINNIPEG.—Tenders will be received up to Monday,
November i, for supply of one motor hose wagon for the

Fire Department capable of carrying 2,000 feet of 2j4-in.

cotton, rubber lined^ fire hose, approximate weight, 2,200

lbs., and six men, approximate weight, 1,020 lbs. M. Peter-

son, Secretary Board of Control.

Saskatchewan.

S.-^SK.ATOON.—The time for receiving tenders for the

construction of a subway under the C.N.R. tracks has been

extended to Wednesday, October 6th. J. H. Trusdale, City

Clerk. (Advertisement in the Canadian Engineer.)

YORKTON.—Tenders will be received until Tuesday,

September 28th, for cast iron pipe and laying of mains. F.

T. McArthur, B. Sc., Town Engineer. (Advertised in the

Canadian Engineer).

British Columbia.

VANCOUVER.—Tenders will be received until Sep-

tember 27th for the erection of five sub-stations for power

distribution on the New Westminster-Chilliwack line of the

British Columbia Electric Railway.

VICTORIA.—Tenders will be received until Monday,

October nth, for 2,500 feet of 12-inch pipe; 15,000 feet of

S-inch ; 20,000 feet of 6-inch and must be delivered in 30-feet

lengths, covered with jute and double coated, inside and

out, with asphalt solution. Delivery must be made by

March 15th next. W. W. Northcott, purchasing agent.

CONTRACTS AWARDED.

Nova Scotia.

HALIF.\X.—.At a recent meeting of the Works Board,

tenders for supplying 20,000 brick were opened. Black and

Flinn tendered at $8.60 per thousand, General Contractors

Supply Co., $7.65 and J. Simmonds & Co., $7-25- The lat-

ter being the lowest was accepted.

Quebec.

MONTRE.\L.—The contract for concreting the Lafon-

taine Park pond has been given to the .Artificial Marble Com-

pany of this city. Contract price, $3,650.

Ontario.

ORILLIA.—Sewer construction tenders w-ere awarded on

Tuesday, September 14, as follows:—Laying fifteen thou-

sand feet of sewers, and providing tile pipe therefor, Jas.

A. Mcllwraith, of Collingwood, $11,815. Mr. Mcllwraith

was also awarded contract for laying the iron pipe for sewer

force main, at $3,825. Supplying 7,000 feet of iron pipe,

Canada Foundry Co., at $31.05 per ton, a total of $3,295.

Building the pumping station, Timothy Clement, $6,175.

Machinery for this building will be furnished by the John

McDougall Caledonian Iron Works, of Montreal, at $4,166.

Mr. Willis Chipman, consulting engineer, of Toronto, has

charge of the work.

GL'ELPH.—The contract for laying Westrumite on

Paisley Street was let to the Westrumite Company at

$5,232.40.

PETERBORO.—Messrs. E. & F. Conroy, of Peterboro,

will build the new reinforced concrete bridge on Smith St.,

.for $28,457, which is $1,700 higher than the tender of Geo.

A. Beg>- & Co., of St. Catharines, Ont., who were originally

given the contract.

Manitoba.

WINNIPEG.—The contract for the construction of a

pipe line from the Red river to the National Transcontinental
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railway shops at St. Boniface has been awarded to the West-

ern Construction company of Winnipeg, the lowest tenderers.

The contract price is 34J= cents per yard.

WINNIPEG.—The Board of Control have accepted the

tenders of the Western Coal Company, for screenings at

$7.25 a ton.

British Columbia

VlCTOKl.A..—Mr. H. W. Kent of the British Welding

company and the Jens Orten-Boving Company of London,

has been awarded the contract for 55,000 feet of 30-inch

welded steel pipe for the Esquimalt Waterworks company.

The pipe is to be laid from the company's plant at Gold-

stream to the city limits at Victoria. These old country

firms are famous manufacturers and the pipe which is to be

supplied to the Esquimalt Waterworks company is manu-
factured at Motherwell, Scotland. The first consignment
will be sent on the Holt steamship line and is to arrive next

March.

VICTORI.\.—Luny Brothers have been given a contract

for the erection of a branch of the Royal Bank on Govern-
ment Street here. Their price, about $50,000, includes a

British Columbia granite front and considerable reinforced

concrete work.

RAILWAYS—STEAM AND ELECTRIC.

Nova Scotia.

SYDNEY.—The Cape Breton Electric Company have
been asked by the city council to make numerous extensions.

New Brunswick

ST. JOHN.— It is expected that the International Rail-
way will be completed this fall. Eight miles of the line are
yet under construction.

ST. JOHN.—Mr. C. O.' Foss, chief engineer of District
A of the Transcontinental, has returned to St. John, from a
trip of inspection over the construction work in Victoria
County. Mr. Foss examined the Salmon River viaduct, which
he says is the largest piece of bridge work on the Trans-
continental, and probably the largest of the kind in Canada.
The viaduct is built of steel trestle work, with the uprights
sunk in concrete pedestals, and crossed by heavy steel gird-
ers at the top. In all, the viaduct will be 4,800 feet in length
and its completion requires the exercise of very careful engi-
neering skill. The substructure is nearly finished, and work
has begun on the superstructure.

Quebec.

MONTREAL.—Mr. M. J. O'Brien has accepted the
presidency of the Matane and Gaspe Railway. The line

begins at St. Flavie Station and runs down the shore of the
St. Lawrence- to Matane, about forty miles. The work of
construction is to be rushed, and it is expected that trains
will be running over the line by next August.
Ontario.

B.ARRIE.—Mr. John W. Moves, of Toronto, has roughly
outlined a proposition by which Barrie would have a street
railway. He proposed to connect the C.P.R. and C.N.R. at

Atherley with the C.P.R. at the thirteenth concession of
Essa by an electric line.

BR.ANTFORD.—The street railway company are asking
permission of the council to extend their system. They pro-
pose to lay a second track on Brant .Avenue.

COBOURG.—The Canadian Northern Railway are rush-
ing the survey of their new line in this vicinity. One party
in charge of Mr. Con. O'Gorman, with headquarters at

Cobourg, is making a survey from Cobourg cast. Another
party, with Mr. Armstrong in charge, is surveying between
Cobourg and Port Hope.

OTT.WVA.—Tenders closed on Thursday with Mr. M. J.

Bptler, chairman of the Government Railways Managing
Board, for construction of a six stall addition to the engine
house at Riviere du Loup, Que.

PORT ARTHUR.—^Work commenced on Monday on the

Arthur Street extension of the street railway, the first of a
series of branch lines to serve part of the city not reached
by the main line.

STURGEON POINT.—Mr. S. Anderson, who is now
operating 40 miles of electric railway is said to be looking

into the possibility of a street railway system from Fenelon

Falls to Bobcaygeon, passing through Sturgeon Point.

WELLAND.—Mr. B. Corey has applied for a franchise

to operate an electric railway on the streets of Welland. It

is expected to run from Port Colborne to Niagara Falls. The
N., St. C. & T. Railway will at once start extending the line

from Welland to Port Colborne, and it is expected to be in

running operation this fall. The survey has been com-
pleted and a lot of the material ordered.

WINDSOR.—The last section of the subaqueous tunnel

connecting Windsor and Detroit was laid on Tuesday morn-
ing, September 14th, and it is expected that trains will be

running through by the first of the year.

Manitoba.

BR.\NDON.—Sir Thomas Shaughnessy is reported to

have said that the double-tracking of the C.P.R. between

here and Portage la Prairie would be undertaken in the near

future.

WINNIPEG.—Steel laying on the Superior Junction to

Winnipeg Section of the G.T.P. is practically completed.

WINNIPEG.—On Wednesday, the 22nd, Mr. Frank Lee,

Division Engineer of the C.P.R., received tenders for some
grading work near Schwitzer, Man.

Saskatchewan.

S.\SK.\TOON.—Laying steel on the line of the Canadian
Pacific between Saskatoon and Wetaskiwin will be completed

next month. Several hundred men have been sent by the

Canadian Pacific from Montreal during the past few weeks

to assist in this work. Two steel gangs have been working
up to the present, but the work is now centred on the west

end. Three weeks will complete the laying of steel, after

which as much ballasting as possible will be done before the

freeze up. This line will constitute the main line of the Can-

adian Pacific between Winnipeg and Edmonton, and much
traffic which now goes by way of Calgary will be delivered

to it as soon as it is completed. Trains will be operated over

the line this fall.

Alberta.

EDMONTON.—The G.T.P. track between Edmonton
and Pembina River will be opened for general traffic within

two months. The big tracklaying: machines on G.T.P. con-

struction west of Edmonton have been removed to Melville,

where they are now being used on the branch line north from

Melville to Yorkton and the branch south from Melville to

Balcarres on the Regina extension. It is expected that both

branches will be ready to handle grain within two w-eeks.

British Columbia.

V.ANCOL'VER.—Tenders have been called for the con-

struction of five sub-stations along the line of the British

Columbia Electric Railway Company from New Westminster

to Chilliwack. The buildings are to be of concrete, and in

general similar to those now in operation on the lines of the

New Westminster and Lulu Island interurban extensions.

They will be used for the distribution of light and iwwer

to the surrounding districts as well as in connection with

the operation of the tram system.

\'ANCOUVER.—The Great Northern Railway Company
arc buying property on the waterfront here. They already

have ninety thousand dollars' w-orth, and if they purchase

the entire property at the same price per foot— four hundred

dollars—it will require an outlay of nearly a million and a

half.

V.A.NCOUVER.—The Eburne branch of the British

Columbia Electric Railway which provides a new route be-

tween New Westminster and Vancouver, and opens up un-

developed territor)- along the north arm of the Eraser River,

was opened last week.

V.A.NCOUVER.—Officials of the GT.P. are having

trouble with the Indians at Kitsumkalum. The railway com-

pany want to build their line through an Indian grave-yard

and the Siwashes refuse to accept their terms of compensa-

tion. The Dominion Government is inclined to think the
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proposition of the company is quite fair and the Indian De-

partment have sent a man out with a view to a settlement

being- reached.

VICTOKI.A.—The contract for the nuuun.iin section of

the Mill Bay Road has been awarded to M. J. Carlin by the

Provincial Government. The cost will be $130,000 for the

ten miles of road necessary to link up the six-mile and two-

mile sections, work upon which has been underway for the

past eight months. By the terms of the contract the road is

to be completed by January nc.\t, and for the first time the

upper portion of the island will be in communication with

\'ictoria by a feasible and practicable trunk road. The con-

struction of this section involves heavy rock cuts.

Foreign.

DETROIT, MICH.—The Michigan Central will build a

new two-million dollar station at Detroit.

LIGHT. HEAT. AND POWER

Ontario.

GALT.—Gait town council recently considered a pro-

position to buy the local electric lighting- plant and referred

the matter of an estimate of its value to Mr. E. B. Merrill,

C.E., of Toronto. The price asked by the Gait Gas Light

Company, which owns the existing plant, is $67,000. This

does not include the water power at the dam, an auxiliary

property, earning $1,474 a year in rentals, and the value of

which is unstated in the offer.

NI.AG.ARA F.ALLS.—The Commissioners of Queen

\'ictoria (Niagara Falls) Park have given permission for

another undertaking by the Ontario Power Company. The
company will spend over a million dollars in laying another

pipe from the gate-house to the pow-er house. The new

pipe is to be the same diameter as the old, eighteen feet,

but instead of being steel, encased in concrete, it will be

wholly of reinforced concrete.

PETERBORO.—The Otonabee Power Company, who

have asked the city for a twenty-year franchise, propose to

spend $250,000 in uniting- their two dams.
Manitoba.

WINNIPEG.—In accordance with the recommendation

of Professor Herdt, of McGill University, Montreal, the Win-

nipeg Street Railway has opened the first of three sub-power

stations. It is hoped by these and by bonding the rails, to

reduce the danger to water mains and gas pipes from elec-

trolysis.

British Columbia

VICTORI.\.—The work of installing the $1,500,000 pow-

er plant which the B. C. Electric company will construct at

Jordan river will be under the direct supervision of Edward

Carpenter, who will be engineer in charge. Wynn Meredith,

the chief engineer of the B. C. Electric company, who pre-

pared the plans of the Lake Buntzen power plant and other

large works for the same corporation, will supervise the

work and prepare all necessary plans. The company intends

to complete the work as soon as possible.

SEWERAGE AND WATERWORKS.

Ontario.

GTELPH.—The formal opening of the new waterworks I

by the Hon. J. M. Gibson, lieutenant-governor of Ontario,
j

took place on Thursday, September 23rd. The new system

provides a supply of pure, spring water, unsurpassed in qual-
[

ity, while the quantity is practically unlimited. The old
j

plant was installed in 1870, at a cost of $173,048, and over a I

hundred thousand dollars have been expended during the
:

past year in laying a pipe line some few miles from the city

to tap large springs. A board of three commissioners, who
gave their services gratuitously, had charge of the work.

To the ordinary householder, the cost of water under the

new arrangement will be less than nine dollars a year.

The city of Guelph is one of the most progressive of

Canadian municipalities. Its population of 14.060 enjoys all

the privileges of a modern city.

LONDON.—The city of London is having trouble with
its system of sewage disposal, which is thought to be too

small to carry away all the sewage. In some sections the
sewers are practically choked up, and Mr. Willis Chipman,
consulting sanitary engineer, of Toronto, has been called in

to make recommendations.

OTTAWA.—Sewer extensions, to cost $1,500, made ne-

cessary by the proposed new G. T. R. station, will be Ijuilt

at an early date.

PORT ARTHUR.—The city will lay an intake pipe in

connection with the waterworks system at a cost of $30,000
The pipe will go 3,500 feet out into Lake Superior, into thir-

ty feet of water, where the supply is always pure, even on the

surface, and where the depth makes the presence of impur-
ities impossible. Mr. John Gait, C. E., of Toronto, has been
consulted by the municipality.

STR.ATFORD.—The City of Stratford has been allowed
three months in which to complete the enlargement of the

sewage disposal works. Until the expiry of that lime Wil-

liam E. Bean, a farmer, will not be able to press his motion
for sequestration. Bean desires to place the sheriff in pos-

session, alleging that the city has been guilty of contempt
in ignoring the court's order of ten years ago. This order
restrained the city from polluting the waters of the River
Avon, which flows through Bean's farm. Mr. M. Ferguson
is the city engineer.

CEMENT—CONCRETE.

Quebec.

MONTREAL.—The Artificial Marble Company will re-

ceive a contract for concrete w^ork in connection with the

Lafontaine Park Road amounting to $3,650.

Ontario.

COLLINGWOOD.— .'Vt a recent council meeting-, the
town engineer recommended the erection of a cement arch
over the canal on Fifth Street at a cost of $500. The Board
Of Works will report.

GUELPH.—On September 15th, the first sod was turned
in connection with the Niagara power station. The building
will be of concrete and brick.

NIAGARA FALLS.—The Ontario Power Company have
just been granted permission to lay a reinforced concrete
pipe from the gate-house to the power house at an esti-

mated cost of one million dollars.

PETERBORO.—Messrs. Geo. A. Begy & Company, of

St. Catharines, Ont., who were to build the new reinforced

concrete bridge here, on Smith Street, have w-ithdrawn their

tender and the contract has now been given to Messrs. E.

and F. Conroy, a local firm. Contract price, $28,457.

TORONTO.

—

A reinforced concrete bridge with a span
of 120 feet clear and two spans of 100 feet may be erected

by the city of Toronto across the River Don at Wilton

.A.venue. Until Monday, October 4th, Mr. Joseph Oliver,

(Mayor), Chairman of the Board of Control, will receive

tenders for its construction. A few weeks ago, tenders were

called for a steel structure, and it looks as if the tenders for

both steel and concrete structures will be compared before a

decision is arrived at. Further particulars appear in our ad-

vertising columns.

British Columbia.

\'.ANCOU\'F.R.—Five sub-stations of concrete will be

erected on the New Westminster-Chilliwack line of the

British Columbia Electric Railway, and tenders are now
invited for the work of erection.

VICTORLA.—The cost of paving Fort Street is esti-

mated at .$27,000. Concrete will be used for the foundation.

VICTORI.\.

—

A reinforced concrete building with a

British Columbia granite front will be erected here on

Government Street, by Luney Bros., for the Royal Bank.

Estimated cost, $50,000.

FINANCING PUBLIC WORKS.

Ontario.

BRUCE MINES.—This municipality has recently sold

$10,000 debentures to Messrs. Brent, Noxon & Co., Toronto.
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COLDWATER.—At a recent public meeting of rate-

payers it was unanimously resolved that council be asked

to have a by-law submitted to the people at once to decide

whether the village will install a system of fire protection

alone at an approximate co^t of $10,000 or a complete water-

works system at an approximate cost of $29,000.

HAMILTON'.—Mr. S. H. Kent, city clerk, offers for sale

$80,000 school debentures.

NEWMARKET.—Mr. J. E. Hughes, clerk and treasurer

of this municipality, offers for sale $20,000 debentures until

.September 29th inst.

Manitoba.

BR.VNDON.—At the earliest possible date a by-law, to

obtain permission for borrowing '^13,000 for winter fair

buildings, will be submitted to the ratepayers. It is intend-

ed to erect the buildings this fall.

Saskatchewan.

WVNVARD.—This municipality has sold to Messrs.

Nay & James of Regina local improvements debentures

amounting to $3,407.65.

British Columbia.

VANCOUVER.—The district of Peachland, B.C., sold

to Messrs. Wood, Gundy & Co. $20,800 debentures. The

money is required for waterworks, electric light, road im-

provements and fire protection.

V.AX'COUVER.—The civic finance committee have re-

commended to the council money by-law^s aggregating $3-5,-

000 for the purchase of land at Kitsalano beach and English

Bay.

VANCOUVER.—A draft for the Columbia St. Bridge

by-law, recently prepared by the Bridge Committee of the

City Council, calls for $675,000. The total cost of the

bridge, approaches, compensation, and bond shrinkage will

be $907,500.

TELEPHONY.

Sasl^atchewan.

kKGl.\.-\.—On Wednesday, Sept. 22nd, tenders closed

with Mr. S. P. Porter, deputy commissioner of Railways

and Telephones, for the construction of 'phone systems in

Hanlcy and Melville.

The world's production of nickel last year is estimated

at 12,800 metric tons, as compared with 14,100 metric tons

in the previous year. The maximum recorded production

was 14,300 metric tons in 1906. Of the total rather more

than half is produced in Europe and the remainder in

.America.

MARKET CONDITIONS.

Montreal, 32nd September, X909. :

The pi(j-iron markets of the United States show an advance of 50 cents

per ton. Bessemer pig is selling as high as %t7-So per ton, and it is very

diflirult to obtain any at less, a few sales being, however, reported at $17

as we'I as at the higher figure. It would appear that none can be had
j

for next year's delivery at less than $18. Basic pig is quoted in the
j

\*icinity of $16, but once the advance in bcssemcr is established, basic will
j

also advance. Foundry iron is also selling at $16, but it is stated that

sa'es have been made at 50 cents higher than that, and S17 i* being de-

manded for next year. Another fact of much importance in the situation

is the firmness in the price of coke. This, during the past two months,

has advanced very considerably, and it seems to be the impression that

by the beginning of next year S3 will be the regular price. Sellers are

not looking for long time contracts. Good grades of foundry coke are

quoted at $3,65 to $2.7^ for immediate delivery. The buying of pig-iron is
[

quite heavy at present though steel-making iron is not very active as far
1

as the actun* closing of contracts is concerned. 1

In Great Britain, the market is improving and prices are gradually
'

advAnciog. Mnnireal interests slate that the latest reports are certainly

the best which have been received for at least 18 months past. Replies
[

to cables show that the market is in a very firm position and that the

tendency is upwards, no concessions being now obtainable on inquiries I

even for large !ots. Id fact, quotations are given subject to immediate
acceptance.

The situation in Canada is unusually encouraging. The output of the

Dominion Imn ^irA N-.va Scotia Steel plants is practically not available
for the gen-^- the requirements of these institutions for stee'-

making purr *rig almost all the iron they produce, London-
derry is oiit : .... i is likely to remmia so until about the end of this

year. The Radnor furnace of the Canada Iron Corporation i* working on
charcoal iron, ai is also the Deseronto furnace. The Hamilton furnaces

of the Hamilton Steel and Iron Company have been out of blast for some
time and are under repairs, and deliveries with this concern are in

arrears. The Midland furnace of the Canada Iron Corporation is now
occupied with orders which will keep it operating fur five or six months
to come, so that the company is not anxious to make further contracts

at to-day's prices. The Atikoken furnace, of the Atikoken Iron Com-
pany, is now in blast, but the grade of mcta! produced is not suitable for

ordinary small foundries, being sold particularly to tlie large concerns
as a mixture for other grades. The output of these furnaces is also con-

tracted for for some months ahead. The situation in Canada, therefore,

is that furnaces are well occupied, and there are absolutely no stocks of

metal on hand. It would cocscquently seem that the furnaces would very

shortly take advantage of the upward movement in the United States and
Great Britain and ask higher prices for such deliveries as they are able

to make.

Regarding the hope that Nova Scotia and Domlnipn Iron companies
would reap very considerable advantages from the lowering of the import
duty from ^o to 15 cents per ton on import iron entering the United
States, it transpires that the contracts for the coming year were made
with the understanding that the purchasers should receive the benefit ofJ
any reduction which might take place. Hence the Canadian con^aniesl
will not be able to get the advantage of the 25 cent, reduction, at thej
present time. There is, however, an indication that the volume of thol
orders in the United States will be greatly increased. American foundriesl

have recently contracted for about 250,000 tons of Wabana ore for delivery!

as quickly as possible.

Although merchants handling different lines of finished and semiJ
finished products of iron and steel report few or no changes, this week,|
they are uniformly of the opinion that advances in tlie near future are in

order, the present tone of the market being unusually firm, throughout,|

Quotations are:

—

Antimony.—The market is steady at 8 to S'ic,

Bar Iron and Steel.—Prices are steady and trade is quiet. Bar iron^

$1.85 per loo pounds; best refined horseshoe, $2,10; forged iron, $.;; mild

steel, $1.85; sleigh shoe steel, $1.85 for 1 x js-base ; tire steel, $1,00 foP

I X 38-base ; toe calk stee!, $2.35; machine steel, iron finish, $1.90;

ported, $2.20.

Boiler Tubes.—The market is steady, quotations being as follows :-

I'j and j-inch tubes, 8>4C, ; sj^-inch, loc, ; 3-inch, ii;4C. ; 3Ji-inch, 141-30.^

4-inch, 18 1-2C.

Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per too pounds^
felt paper, $^.75 per 100 pounds; tar sheathing, 40c, per roll of 400 squarl^

feet; dry sheathing. Mo. i, 30 to 4rc. per roll of 400 square feet; tarred

fibre, 55c. per roll ; dry fibre, 45c. (See Roofing ; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b..

Montreal:—$1.30 to $1.40 per 350-lb, bbl., in 4 cotton bags, adding 10c. fo^

each bag. Good bags re-purchased at loc. each. Paper bags cost sM
cents extra, or loc. per bbl. weight.

Chain.—Prices are as follows :— J:i-inch, $5.10; 5-16-inch, $3.95; ^-inchj

$3-55; 7-16-inch, $3.35; Ja-inch, $3.30; 9-16-inch, $3.05; 5a-inch, $2-95; ^-inch

$2,90; "8-inch, $2.85; i-inch, $2.85,

Coal and Coke.—.-Xnthracite, egg, stove or chestnut coal, $6,75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine, Nova
Scotia coa", carload lots, basis, Montreal, $3,85 to $4 per ton ; cannel coal,

$9 per ton ; coke, single ton, $5 ; large lots, special rates, approximately

$4 f.o.b., cars, Montreal.
Copper.—Prices are strong at 14*4 to 14MC.
Explosives and Accessories.—Dynamite, 50-lb. cases, 40 per cent, proof,

15c. in single case lots, Montreal. Blasting powder, 25-lb, kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100 ; broken lots, $1 ; electric

blasting apparatus :—Batteries, i to 10 holes, $15; 1 to 20 holes, $25; s to

30 holes, $35 ; I to 40 holes, $50. Wire, leading, ic. per foot; connectingi
50c. per lb. Fuses, platinum, single strength, per loo fuses:—4-ft. wires,

$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; lo-ft. wires, $5. Double strength
fuses, 4-ft., $3.75; 6-fl., $4.29; 8-ft., $4.83; 10-ft., $5.37. Fuses, time, double-
tape, $6 per 1,000 feet; explohmeters, fuse and circuit, $7.50 each.

Iron.—Swedish iron, ion lbs,, $4,75 base; sheet, black, 14 to 22 gauge.
$3,75; 24-gauge, $3.90; 26-gauge, $4; 28-gau6e, $4.10, Galvanized—American,
18 to 20-gauge, $4.40; 22 to 24-gaugc, $4.65; 26-gaugc, $4.65; 28-gauge, $4.90;
30-gauge, $5.15 per 100 lbs. Queen's Head, 22 to 24-gauge, $4.65: 36-gauge
English, or 30-gauge American, $4,90; 30-gauge American, $5.15; Fleur de
Lis, 22 to .•4-K.'iuge, $4.50; 28-Kaugc American, $4-75; 30-gauge American, $$.

Galvanized iron.—The market is steady. Prices, basis, 28-gaugc, arc :—
Queen's Head, $4.40 ; Comet, $4.25 ; Gorbal's Best, $4.25 ; Apollo, lojf
oz., $4.35. -Add 25c. to above figures for less than case lots; 26-gauge IS

25c. less than 28-gauge, American 28-gaugc and English 26 arc equivalents,
as are .\in<ri(an lo^i oz., and English jS-gaugc.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is strong. The following prices are for carload

quantities and over, free on dock, Montreal, prompt delivery : No. 1

Summcrlee, $20 to $20.50 ; selected Summerlee, $19.50 to $20 ; soft Sum*
mcrlee, $19 to $19.50; Clarence, $17.50 to $17.75; Midland or Hamilton pig
is quoted at $20.50 to $31, Montreal. It is said Dominion and Scotia
companies are not quoting prompt delivery. Carron special, $19.50 to $20;
Carron, soft, $19.25.

Laths,—See Lumber, etc.

Lead.—Prices arc about steady, at $3.50 to $3.60,

Lead Wool.— $10.50 per hundred, $200 per ton, f.o.b., factory.

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at milt

points, carrying a freight of $1.50. Red pine, mill culls out,

$18 to $22 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, i-io.

by 4-in. and up, $15 to $17 per 1,000 ft.; mill culls, $12 to $14. Hemlock,
log run, culls out, $13 to $15. Railway Ties ; Standard Railway Ties,
hemlock or cedar, 35 to 45c. each, on a 5c. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft, poles, $1,35 to $1.50 each; 3o-ft.,

$1.75 to $j; 35-ft., $3.75 to $3.35 each, at manufacturers' points, with 5c.

freight rate to Montreal. Laths : Quotations per 1,000 laths, at point •;

earring $1.50 freight rate to Montreal, $2 to $3. Shingles : Cedar
shingles, same conditions as laths, X, $1.50 ; XX, $2.50 ; XXX, $3.

NallB.—Demand for nails is better, but prices .ire steady at $3.10 per
keg for cut, and $2.25 for wire, base prices. Wire roofing nails, 5c, lb.

Paints.— Roof, barn and fence paint, qoc. per gallon
; girder, bridge,

.and structural paint for steel or iron—shop or field—$1.20 per gallon, in

barrels; liquid red Ic.id in gallon cans. Si. 75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealers are
compelled to meet competition from all sources. Prices are easy and ap-
proximately as follows :— $31 for 6 and 8-inrh pipe and larger ; $32 for

5-inch and 4-inch at the foundry. Pipe, specials, $iper loo pounds. Gas
pipe is <iiiotrd at about * ' nmre than the above.

Pipe.-—Wrought and Galvanized.—Demand is much better and
the tone is firm, though prices are steady, moderate*sized
lots being: »i-inch, Sf.5*> with 63 per cent, off for black, and 48 per cent,

off for galvanized; Ji-inch, $5.50, with 59 per cent, off for b'ack and 44 per

cent, off for galvanized ; '^-inch, $8.50; with 60 per cent, off for black, and

59 per cent, off for galvanized. The discount on the following i^ 73'4 per

cent, off for black, and CaS per cent, off for galvanized; K-inch, $11,50;



September 24, 1909. THE CANADIAN ENGINEER. 365

STRUCTURAL STEEL
ANGLES

BARS

BEAMS
CHANNELS

PLATES

TEES

LET US QUOTE ON YOUR SPECIFICATION

A. C. LESLIE (Si CO., Limited
MONTREAL

i-inch, $16.50; I'j-inch. Sj^-So: iVi-inch, $27; i-inch, $36; aS-inch, 557-5°;

3-iach, $75.50; .;'j-inch. Sgs ; ^-'nc^. $»<^-

Plates and Sheets.—Steel.—The market is steady. Quotations are: $2.20

for 3-16; $2.30 for '•;, and $.mo for '* and thicker; 12-gauge being $2.30;

14-gauge, $2.15; -"^nd i6-gaugt-, $?.io.

Ralls.—Quotatinns on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $,ii is given for 60-lb. and 70-lb. ; 8o-'b. and heavier, being $30;
rails, per gross ton of 3,340 lbs., f.o.b. mill. Re-laying rails arc quoted at

$J7 to $;g per ton, according to condition of rait and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. per roll ; three-ply, 95c. per roll

of too square feet. Roofing tin caps, 6c. 'b. ; wire roofing nails, 5c. lb.

(Sec Building Paper; Tar and Pitch; Naiis, Roofing).

Rope.—Prices are steady, at 9c. per lb. for sisal, and ioKc. for Manila
Wire rope, crucible steel, six- strands, nineeten wires ; '4 -in., $2. 75 ; 5-16,

53-75; H, $4.75: ^> $5-25: H, $6.25; H, $8; Jiy $10; i-in., 5ia per 100 feet.

SplkeSi^—Railway spikes are steady at $3.35 per 100 pounds, base of

$}4 X 9-16. Ship spikes are steady at $3.85 per loo pounds, base of Sg x 10-

iach. and ^5 x u-inch.

Steel Shafting.— Prices are steady at the list, less 35 per cent. Demand
IS on the dull side.

Telegraph Poles.—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 pounds; roofing pitch, No. i, 70c. per 100 pounds; and No. 3, 55c. per
100 pounds

;
pine tar, $8.50 per barrel of jo gallons, and $4.75 per half-

barrel ; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of iSc

to 300 pounds. (See building paper ; also roofing).

Tin.—Prices are unchanged, at 33J4 to 34c.

Zinc.—The tone is steady, at sH '<> 6c-

Toronto, September 23rd, 1909.

.Advices from the Old Countrj' indicate improved conditions in iron

and steel. Demand, both domestic and external, is better, and the labor

troubles, long so threatening, have pretty well subsided. In the United
States, prices of iron and steel are firm and higher, with production
stimulated by an active demand from railways. Canadian furnaces are
well employed and have orders ahead for some months.

Wholesale business in Toronto is fairly active in various lines, iron

and steel and other metals not the least so. BuiMing continues in the
city, of dwellings especially, at a rate which causes prudent observers
alarm lest overdoing in this direction may cause a reaction which must
seriously affect real estate dealers and speculative builders. A better

feeling begins to appear in cement, while bricks appear to be as active

as ever. Lumber is firm in tone. Roofing material active and steady.

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted :

—

Antimony.—Demand inactive, market unchanged at $9 per 100 !bs.

Axes.—Standard makes, double bitted, $8 to $ 10 ; single bitted, per
dozen, 57 to 59-

Bar Iron.—$1.95 to S^. base, per 100 lbs., from stock to wholesale
dealer. Market well supplied.

Boiler Plates.— 54 -inch and heavier, $2.20. Boiler beads 2sc. per 100

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, i^^-inch,

loc. ; 1'3-inch, 9c. per foot; 2-inch, $8.50; 2j4'-inch, Sio; aj^-inch, $10.60;
3-inch, $1^.10; 3'T-inch, $15; 4-inch, S18.50 to 5:9 per 100 feet.

Building Paper.—Plain, 30c. per roll ; tarred, 40c. per roH. Demand is

fairly active.

Bricks.—Business is very active, price at some yards $9 to $9-50, at
others, $9.50 to S^o for common, Don Valley pressed brick move also
freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 2-inch, or larger,

price all the same. The supply is excessive ; hence the lowered price.

Broken granite is selling at S3 per ton for good Oshawa.

Cement.—Shipments are fairly heavy, mainly on existing contracts, and
not much new business is offering. An indication of a disposition towards
greater stiffness in the market is afforded by the folloi\"ing quotation made
to-day by a large producing company :

—"Our price to-day for Portland
cement, f.o.b. Toronto, is $1.70 net cash including cotton bags, for accept-
ance within 10 days from date of quotation, and for shipment within 30

days from date of acceptance." According to stories in the newspapers,
the cement merger is assuming shape. Smaller dealers report a fair

movement in small lots at Si-40 per barrel in load lots delivered in town,
bags extra; in shop, $1.35. In packages, $1.40 to $1.50, including paper
bags.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.7S- These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to S3.80 ; mine run,

S3.60 to S3.75; slack, $2.65 to $2.85; lump coal from other districts, S3-40
to $3.70; mine run loc. less; slack, $2.50 to S2.70; cannel coal plentiful at

S7.50 per ton; coke, Solvey foundry, which is lar^gly used here, quotes at

from $5-25 to $5. 50; Reynoldsville, $4.50 to $4.75; Connellsville, 72-hour coke,

$5.25 to S5.50.

Copper Ingot.—The market is very firm, but heavy stocks still act as
a drag. Wc quote as before $13.85 to $14.05 in this market, with a fair

movement.

Detonator Capt.~75C. m Ji per too; caic loti, 75c. per 100; broken
Hi.inliti' -, * I.

Dynamite, pr^r pound, 31 to 35c., as to quantity.
Rooflng Felt.—.\n improvement in demand of late, no change in price.

Iiirh is :is.. p^r loo lbs.

Fire Bricks.- F.ngli»h and Scotch, 5.10 to $35! American, %»$ to (35 per
i,ixj-i. The demand is steady.

Fuses.— Electric Blasting —Double »lrencth 4 feet, 5-i<o; 6 f«t. $5;
8 feet, $5.50; 10 feet. $6. Single atrength. 4 feet, $3.50; 6 feet, $4; B feet,

$4.50; 10 feet, $5, per too count. Bennett's duub'e tape fu»e, $0 per i,oao

feet.

Galvanized Sheets.-.-Vpollo Brand.—Sheets 6 or 8 feet long, 30 or 36

inches uidr-; i<<-i;augc, $3.90; 13-14-gaugc, $3.00; 16, 18, 20, $3.10; 32-34,

5v25; 36, $3.40; 38, 3.S5 ; jq, $4.15; loljj, $4.15 per loo lbs. Fleur dc Li*

—

gauge, $4.50; 3o-gauge, $4.35: per 100 lbs. This downward change is the

result of dissolution of an agreement between British and United State*
makers.

Iron Chaln.^V-inch, $5.75; 5*i6-inch, 5s.is; S'-in(^b, $4.15; 7-i6-inch,

$1.95; 'J-inrh. $3.75; 9-16-inch, $3.70; Ji-inch, $3.55; fi-inch, $3.45; ;4*inch,

S3. 40; i-iuch, $3.40, per 100 lbs.

Iron Pipe—Black, '4' -inch, $3.03; U-inch, $3.36; »i-inch, $2.63; M-inch,

$3.16; i-iach, $4.54; iK-inch, $6.19; i^<inch, $7.43; s-incb, $9.90; 3>j*incb,

$»5-8i ; 3-inch, $20.76 ; t'j-inch, $36.13 ; 4-inch, $39.70 ; 4S -inch, $38 ; 5-inch,

$-l>So; 6-inch, $56. Galvaniied, ^i-inch. $2.86; vi-inch, $3.08; J^-inch, $3.48;

3i-inch, $4.31 ; I-inch, $6,19 ; i 't'-inch, $8.44 ; i^-inch, $10.13 ; 3-inch, $13.50,

per loo feet. Talk is still heard of an advance, but nothing definite.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per too lbs.

Lime.— Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at

kilns outside city 33c. per too lbs. f.o.b. car. Demand is good.
Lumber.—Although prices are stiffening generally, there is no freedom

in buying shown by country dealers in Ontario, who continue to order
"from hand to mouth." It is the city trade building being stil! active,

\\h rli still absorbs the attention of producers or large merchants. Some
sizes of n.ative pine, for ex.imple, 3-inch good and 10x13 inch stock, are
b?comin;j scarce. British Columbia shingles are easier ; cverj* thing else

on the list appears to be on the upward trend according to outside ad-
vice-. TliL* ? I most wonderful demand from bui'ders :n the city, however,
rontiu'i;:;, and the keen competition to fill it makes the market almost a

buyers* one. We quote dressing pine $}3 to $35 per M ; common stock

boards, $26 to $30; cull stocks, $20; cull sidings, $17.50; Southern pine

dimension timber from $30 to 45, according to size and grade ; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.50 to $17; spruce flooring in car lots, $22; shingles, British

Columbia, $20; lath. No. i, $4. 25; No. 2, $3.75; for white pine, 4S-iDch

;

for i=-inch, $1.60, .ind very few to be had.
Nails. Wire, $2.25 base; cut, $2.70; spikes, $3 per keg of 100 lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per loo lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $=0.50 for No. 3 ; Cleveland, S20.50 to $21 ; in Canadian pig,

Hamilton quotes $19.50 to $30 per ton. Producing plants are everywhere
busy, and there is considerable business in prospect for 1910.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,

$3; retail, S:;-i5 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per 100 lbs., $2.25 ; in barrel lots,

$2.05. Plasterer's, S215 per barrel of three bushels.

Ready Roofing.

—

\a improved request is noted lately, at catalogue
prices before quoted.

Roofing • Slate.—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and mostly from
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.

But No. 1 Pennsylvania slate 10x16 may be quoted at $7.25 per square of

100 square feet, f.o.b,, cars, Toronto ; seconds, 50c. less. The demand
continues active ; competent roofers are scarce.

Rope.—Sisal, 9'ic. per lb.; pure Manila, is^c. per lb.. Base.

Sewer Pipe

—

4-iii. 6-ia. 9-in. lo-io. 1 a-in. •4-ia.

Straight pipe per foot $0.20 $0.30 $0.65 $0.75 Si-oo $3-35

Single junction, i or 2 ft. long .90 1.35 2.70 3.40 4.50 14-65

Double junctions 1.50 3.50 5.00 8.50

Increasers and reducers 1.50 2.50 .... 4.00

P. traps 2.00 3.50 7.50 15.0a

H. H. traps 2.50 4.00 8.00 .... 15.00

Business steady ; price, 73 per cent, off list at factory for car-load

lots; 65 per cent, of list retail. Small lots subject to advance.
Steel Beams and Channels.—Quiet.—We quote:—S2.50 to $2.75 per 100

lbs., according to size and quantity; if cut, $2.75 to $3 per loo lbs.; angles,

I'i by 3-16 and larger, S3. 50; tees, $2.80 to $3 per 100 pounds. Extra for

sma'ler sizes of angles and tees.

Steel Rails.—8o-lb., $35 to $38 per ton. The following arc prices per

gross ton, for 500 tons or over; Montreal, 12-lb. $45, i6-Ib. $44, 35 *"*!

30-lb. S43.
Sheet Steel.—Market steady at the former prices ; lo-gauge, $2.50

:

12-gauge, $2.55; .American Bessemer, 14-gauge, $2.35; 17, 18, and 20-gauge,

$2.45 ; =2 -ind 24-gauge, $2.50; 26-gauge, $2.65; 28-gauge, S2.85. Quite a

quantity of light sheets moving.
Tank Plate.— ?-i6-inch, $2.40 per loo lbs.

Tool Steel.—Joweit's special pink label, lo^c. CammeSLaird, i6c.

"II.R.D." high speed tool steel, 65c.

Tin.—The feeling in tin is firm, and the price unchanged at 31S to 33c.

Wheelbarrows.—Navvy, steel wheel. Jewel pattern, knocked down, $si.6o

per dozen; set up, $22.Ck>. Pan Canadian, navvy, steel tray, steel wheel*

$3.30 each; Pan American, steel tray, steel wheel. $4-25 each.

Zinc Spelter.—A very active movement continues, and the market is

ven,' firm at $5.75 to $6 per loo lbs.

CAMP SUPPLIES.
Beans.—Hand Picked, $3.60 to. $2.70; prime, $3.40 to $3.50; Rangoon,

hand-picked. $1.90 to $2.

Butter.—Dair>- prints, 20 to 21c. ; creamery rolls. 24 to 35c.

Canned Goods.—Peas, 77M to $1.12'^ ; tomatoes, 2s, 85 to 90c.: to-

matoes, 3s, 95c. to $1; pumpkins, 3s, 80 to 85c.; corn, 85 to gsc ; peaches,

2s, white, 51.50 to $t.6o; yellow, $1.90 to Si.95 1 strawberries, 3S, hea%'y

syrup, $1.90 to $1.95: raspberries, 2s, $1.90 to $i.95'

Cheese.—No old cheese on hand; new cheese, large, r3C- ; twins, 13KC.

Coffee.—Rio. green, 10 to i3Sc. : Mocha, 31 to 33c; Java, ao to 31c;

Santos, II to 15c.

Dried Fruits.—Raisins, Valencia, 6 to 6Jic. ; seeded, i-lb. packets,

fancy. 7^ to 8c. ; 16-01. packets, choice, 7 to 7>4c. ; 12-01. packets, choice,

70. ; Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy. S to 9c. ;

Filiatras currants, 654 to 7c. ; Vostizzas, 8W to 9c. ; uncleaned currants, Mc
lower than cleaned. California Dried Fruits,—Evaporated apricots, 13 to

15c. per lb.; prunes, 60s to 70s, 7 to 7Jic. ; 90s to 100s, 6^c. ; evaporated

apples, 8c.

Eggs.—New laid, 34 to 35c. ptr dozen, in case lots.
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lb.

Lard.—Scarce and higher. Tierces, tsHc.; tub, isJ^c. ; pails, isHc, per

Molasses.—Barbadoes, barrels, 37 to 450. ; Porto Rico, 45 to 60c. ; New
Orleans, 30 to 33c. for medium.

Pork.— Still advancing. Short cut, $^7.50 per barrel; mess, $.>6.

Rice—B grade, s^c per lb.; Patna, $% to sHc; Japan, s^ to 6c.
Salmon—Fraser River, tails, $3; flats, $3; River Inlet, $1.55 to J1.75.
Smoked and Dry Salt Meats.—Long clear bacon, 15c. ; firm,

tons and cases; hams, large, 14 to nl-ic.; small, 15J4 to i6c. ; rolls, 13^^ to
14c.; breakfast bacon, 17c.; backs (plain), lyyic. to iSc. J^backs (peameal),
iSc. to i8;ic.; shoulder hams, 12c.; green meats out of pickle, xc. less thar
smoked.

Sploes—Allspice, 16 to igc. ; nutmegs, 30 to yfc. ; cream tartar, aa to
a5c. ; compound, 15 to aoc. ; pepper, black, pure Singapore, 14 to 17c.

;

pepper, white, 20 to 30c.

Sugar.—Granulated, $4.85 per 100 lbs. in barrels; Acadia, $4.75; yellow,

$4.45; bag>, 5c. lower; bright coffee, $4.65; bags, 5c. Jess.

Syrup.—Corn syrup, special bright, 3j4c. per lb.

Teas.—Japans, 20 to 35c. per lb.; Young Hysons, i6 to 3sc. ; Ceylons,
medium, 16 to 45c.

• « * •

Winnipeg, September 21st, 1909.

There is no let up in the amount of work being done in Winnipeg, and
the prospects for an exceptionally busy fall are very bright. The
carpenter's strike is reported to be over, and every available man is be-

ing put to work. The demand for all lines of builders' supplies is still

strong, and dealers have no cause for complaint at the season's business.

The hardware trade is possibly a little quiet just now, particularly in the
country, as farmers are in the midst of threshing and getting their grain
marketed. Country merchants, however, have laid in large stock, and their

business iu the near future will be decidedly more brisk.

The commercial condition in the West was never better than it is

now, and people are in better shape financially, and more able to invest

in new buildings and improvement work than they have been for some time.

There has been a sharp advance in Winnipeg in the price of pork, which
will be felt by railroad contractors and those having to feed large gangs
of men. The retail price of bacon has gone up, at the rate of from 5c. to

Sc. per lb., and the price of hogs, which for some years has averaged
6Hc. per lb. live weight off the cars, has advanced to gc. per lb. All

quotations on builders' material remain steady, and the demand continues

to be strong.

Winnipeg prices are as follows :—

Anvils.—Per pound, 10 to isj^ c. ; Buckworth anvils. So lbs

ioj4'c. ; anvil and vice combined, each, Ss-sa

nd up,

per dozen,

nd 2

$6 to $9; double bits, $

point, common, $3.15 per

Axes.—Chopping axes,

dozen.
Barbed Wire.—4 point a

$3.20; Waukegan, $3.30.

Bar Iron.—$.1.50 to $2.60.

Bars. — Crow, $4 per 100 pounds.
Beams and Channels.—$3 to $3-10 per 100 up to 15-inch.

Boards.—No. i Common Pine, S in. to 12 in., $38 to $45;
White Pine, 6 in., $55; cull n-ed or white pine or spruce, S24

:

per

cwt. ; Baker,

siding. No. 2

No. I Clear

tarred, 84c. per roll; plain.

Cedar, 6 in., 8 to 16 ft., $60; Nos. 1 and 2 British Columbia spruce
6 in., S55; No. 3, $45.

Bricks.— Sjo, $11, $12 per M, three grades.
Building Paper.—4^^ to_^ 7c. per pound. No.

60c. ; X :> - larr< d. 62!4c. ; plain, 56c.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large
lots to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-
peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Gait coal, $2
f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,

special rates. .American coke, $11 to $11.50 a ton; Crow's Nest, $10 a ton.

Copper Wire.—Coopered market wire. No. 7, $4 per 100 lbs.; No. 6, $4;
No. 10, S-j-cO ; No. 12, $4.20 ; Xo. 14, $4.40 ; No. 16, $4.70.

Copper.—l^nned, boiler, 26'; c. ; planished, 29j4c. ; boiler and T. K. pits,

plain, tinned, 45 per cent, discount.
Cement.— $2.25 to $2.50 per barrel, in cotton bags.
Chain.—Coil, proof, j4-inch, $7; 5-16-inch, $5.50; ^i-inch, $4.90; 7-16-inch,

$4-75 i J^-inch, $4.40 ; H-inch, $4.20; ^^-inch, $4.05 ; logging chain, 5-16-inch,

$6.50; }i-inch, $6; Ji-inch, $8.50; jack iron, single, per dozen yards, 15c. to

75c.; double, 35c. to $1; trace-chains, per dozen, $5.25 to $6.

Dynamite.—$11 to $13 per case.

Hair.—^I'lastcrcrs', 80 to 90c. per bale.

Hinges.— Heavy T and strap, per 100 lbs., $6 to $7.50; light, do., 65 per
cent.; screw hook and hinge, 6 to 10 inches, sHc. per lb.; 13 inches up,
per lb., 4Hc.

Galvanized Iron.—Apollo, 10?^, $4-90; 28, $4.70; 26, $4.30; 33, $4.10; 24,

S4.10; 30, $4 ; 18, $3.95; >6, $3.90; Queen's Head, 28, $4.90; a6, $4.70; 24,

$4.30; 32, $4.3^^; 20, S4.10 per cwt.
Iron.—Swedish iron, 100 lbs., $4.75 base; sheet, black, 14 to 22 gauge,

$3-75; 34-gaugc, $3.90; 26-gauge, $4; 28-gauge, $4.10. Galvanized—American,
18 to 20-gauge, $4.40; 22 to 24-gauge, $4.65; 36-gaugc, $4.65; 28-gauge,
$4-90 ; 30-gauge, $5.15 per 100 lbs. Queen's Head, 22 to 24-gauge, $4.65

;

36-gauge English, or 3(>-gauge American, $4.90; 30-gauge American, $5.15;
Fleur de Lis, 22 to a4-gauge, $4.50; 28-gauge American, $4.75; 30-gauge
,\meric."in, S5,

Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., Toronto.
Lumber.—No. i pine, spruce, tamarac, British Columbia fir and cedar--

2X i. i X '.. J X s, 8 to 16 feet, S26.00; 3 x 30 up to 33 feet, $36.50,

Nails.— $4 to $4.35 per 100. Wire base, $3.85; cut base, $3.90.

Picks.—Clay, $s per dozen; pick mattocks, $6 per dozen; clevishes, 7c.

per lb.

Pipe.—Iron, black, per loo feet, J^-inch, $3.50; 5i*inch, $2.80; H-inch.

$3.40 ; ^4-inch, $4.60 ; i-inch, 5'^-6o ; 1 .'i->nch, $9 ; i^-inch, $10.75 1 3-incfa,

$14.40; galvanized, S-inch, $4.25 ; >i-inch, $5.75 ; i-inch, $8.35 ; i<i-)nch,

S11..15; iS-inch, $13.60; 3-inch, $18.10, Lead, 6j4c. per lb.

Pitch.— Pine, $6.50 per barrel; in less than barrel lots, 4c. per lb.;

roofinti pitch. ?i per cwl.
Plaster. -I'.jr barrel, $3.
Roofing Paper.— 60 to 67j4c. per roll.

Rope.—Coitun, U to J^-in, and larger, 33c. lb. ; deep sea, i6Sc. ; lath

yarn, 9% to 9^0.; pure Manila, per lb., i3>ic; British Manila, iiKc.

;

ftisat. toSc.
Spikes.—Basis n% follows .—f ,'4 5 and 6. $4-75; 5-16x5 and 6, $4-40;

|i- X ', 7 :inil 8, $4.35; ', X 8, 9, 10, and 13, $4.05; 35c. extra on other sizes.

Steel PlateSf Rolled,— vi6-in., S3.35 base; machinery, $3 base; share,

$4.50 ba*c; share crucible, $5.50; cast share steel. $7.50; toe calk, $4. 50

base; tire steel. $3 ab^e ; cast tool steel, lb., 9 to is^c.
per 190 lbs.

to 14 X 16 up to 33 feet, $34 ; 6 x so, 8 x 30, up to 33

to S48.35.

15c. per pound.
and annealed, 8 and 9 gauge, $3 per cwL ; 10 gauge,
^via; 13 and 13 agu^, S3-ao; 14 to t6 gauge, %3-3S to

Staples. ^

Timber.- i

feet. S iS; dr-

Tool Steel.

Wire.-Oiled
$3-^-^; II gauge,
$3.70; IOC extra for oiling.

POSITIONS WANTED
Advertisements under this heading two cents a word.

Displayed Sl.du an inch.

AN EXPERIENCED Engineer-Contractor desires part-

nership or cngag-emont with a live Construction Company
or Contractor, on railroad or municipal work. Apply, Box
38, Canadian Engineer.

CIVIL ENGINEER with practical experience in Sewage
Disposal, Waterworks, General Municipal Work, desires

permanent position. References. Box 44, Canadian Engi-

neer, Toronto.

POSITIONS VACANT
Advertisements under this heading, two cents a word.

Displayed $1.50 an inch.

INSTRUCTION IN REINFORCED CONCRETE. —
Gentleman requires instruction in reinforced concrete. State

terms. Box 42, Canadian Engineer.

University of Manitoba
WINNIPEG

Faculty of Engineering

Complete four year courses in Civil and Electrical

Engineering. For calendar, etc., address

D. M. DUNCAN, Registrar

T. COOKE ® SONS, LTD,
14, Great Chapel St., Westminster, London, Eng.

.^^. c:^

r^tl
INSTRU.MENTS) STOCKED BY

Ttie Art Metropole Ltd., 149 Yonge Street, Toronto

Tlie Hughes Owens Co., Ltd., 237 Notre Dame W., Montreal

Messrs. Ruttan &, Chlpman, Fort Garry Court, Winnipeg
li
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TRACK ELEVATION.

We give elsewhere in this issue an abstract from
a report on "Track Elevation in Chicago." The elimina-
tion of grade crossings in Canada has just commenced.
As the population becomes more dense the demand for

subways and viaducts will increase. ;\s the time ele-

ment becomes a greater factor in railway competition
and as the volume of traffic increases the railroad com-
panies will more willingly undertake this work.

In this country some care must be exercised in the
demands we make on the railway in connection with
such work. In the case of new roads and branches being
built a certain amount of grade crossing elimination may
be provided for. To require railways to spend millions
to protect crossings that may Ije effectively protected
more cheaply in other ways will always be a waste and
misfortune.

Chicago has been fortun.ite in the track elevation

work because the railways were as anxious as the muni-
cipality to undertake the work. The time saved, the
fewer accidents and their costs, which include investi-

gations, wreckage and damages paid, and the more
certain connections les.sen the strain and tend for efTuient

railway operation.

ENGINEERING EDUCATION AND COM-
MERCIAL LIFE.

This week sees our colleges of Applied Science

opening for another year of academic work. These
colleges have achieved such splendid success in the bal-

ancing of their course of study, in the efficiency of their

teaching, and their graduates have attained such pro-

minence in the world of affairs and business that it is

not to be wondered at a large number of young men
desirous of securing a university training before en-

tering business and commercial life should of their

volition choose a training in a science college.

It is fortunate that at least one department of our

imi\ersities has enough of the "practical" to attract

and enough of the "theory" to train. Not that practical

subjects do not train nor theory attract, but it requires

a judicious combination of the two to interest the young
man of to-day.

The closer the courses of study and the methods of

teaching parallel the conditions found in actual affairs,

the more popular will the course become.

FREE ENGINEERING ADVICE.

In our issue of September 3rd Mr. T. S. Scott,

.Assistant City Engineer of Toronto, had a most inter-

esting letter on "Free Engineering .Advice." In his

communication Mr. Scott pointed out the fact, well

known to many engineers, that members of the en-

gineering staff of cities w'ere frequently requested to

give free much advice that should be paid for with a

large fee.

Mr. .Scott's letter drew forth many replies, but

unfortunately those sending the communications with
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but one or two exceptions would not allow their names

to appear with their letters ; therefore we have thought

it wise not to publish any of the opinions expressed

anonymously.

One of the engineers employed by a Canadian

railway writes :

—

In connection with applications of the

various rural telephone companies for approval

of overhead wire crossings, we receive many
drawings which might be quite appropriately

described as pictorially diagrammatic. In many
cases they almost require a cipher code to make
them explanatory. These works of art certainly

never came from the pen of a draftsman, and

are done in this way simply to save the expense

of having some local engineer prepare them.

At times we receive pencil sketches and are

asked to furnish plans, which, of course, we do

not do.- W'c inform the applicant to have the

plans prepared by some local engineer. The

above is, perhaps, not a parallel case to that

referred to by Mr. Scott, but it simply goes to

show that the general attitude prevailing is to

try to eliminate, if possible, the engaging of

professional help.

.\ city engineer in the West finds that the inquiries

from outsiders are so numerous that he has not the time

for outside work, and writes :

—

It seems to me that engineers in the employ

of municipalities usually find that the nominal

office hours are not sufficient to do the work

incumbent on them, and depend on the time

when the day's routine work is over to solve the

really difficult engineering problems. And so,

while professional ethics demand that "visiting

or corresponding engineers be treated with

every courtesy," to all other enquirers my reply

is a polite but firm refusal.

.\ county engineer who has had wide experience on

drainage work relates a story of a laborer who came up

to where he was working with the level and said

:

"Where can I get one of those machines to look

through. If I could get one I could make lots of

money."

Evidently he did not realize that the mechanical

doing of work was a very small part of engineering.

Another engineer tells of an interesting experience

ill municipal work, and, although it does not come under

the head of "I*-ree Engineering Advice," yet it is worth

giving, illustrating, as it does, the mistakes many muni-

cipalities make in not employing engineers.

I recall one instance, he says, where the

council deemed it advisable to place a farmer in

charge of the construction of concrete abut-

ments and piers. A local contractor on the

work juggled the mixture of the ingredients,

resulting in poor concrete elevation of the top

of piers, and the bridge seats were all wrong.

I asked why a township engineer had not Ix-en

instructed to lay out and look after the work,

and was informed that they did not consider

the proposition would warrant having their

engineer look after it. This case resulted, I

understand, in the rebuilding of all the work
and the uhimate supervision of the township

engineer, so I feel certain that the township

council will not in future launch out' for thcm-

-selves in such matters.

.Mthough there is not in the eyes of the law any

such person as an engineer, yet gradually the community
is learning to appreciate their work and status.

of Soranto
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THURSDAY, 7th, 8 p.m.:

Opening Meeting of the Season.

Informal Smoker and Discussion on Club Affairs.

THURSDAY, 14th, 8 p.m.:

*' Engineering" Laboratories and Workshops in

Europe."

Paper by Prof. R. Angus.

(Illustrated by Lantern Slides).

THURSDAY, 21st, S p.m.:

"The Air as a Medium of Transportation."

Taper by Mr. J, F. d'Almeida.

THURSDAY, 28th, 8 p.m.:

Meeting of Toronto Branch of Canadian Society

of Civil Engineers,

The ExECLTivE meets every Thursday at 7.30 p.m.

A. B. BARRY, L. J. STREET,
President, Treasurer,

City HM. 37 Melinda St.

R. B. WOLSEY, Secretary,

'25 Lowther Ave.

PERSONAL NOTES.

MR. JOHN GALT, C.E., of Gait & Smith, Consulting

Engineers, Toronto, who has been in the West for over a year

is again in Toronto, on a short visit. Mr. Gait expects to

return to British Columbia shortly.

MR. RAOUL MONSERAN, of the Department of Public

Works, in France, arrived in Montreal this week with instruc-

tions to make a study of the harbor works with a view to

applying the knowledge to the improvement of seaport towns

in France.

MESSRS. CHAPMAN & WALKER, who have lately

formed a partnership and located at 69 Victoria St., Toronto,

Ontario, are representing a number of large Old Country

firms. The following are some of the companies : Messrs.

Diok-Kar & Co., Preston, Eng. ; Crossley Bros., Manches-
ter, Eng. ; Henley's Telegraph and Cable Co. ; Messrs. Prit-

chetts & Gold, manufacturers of stora.gc batteries ; Messrs.

Holder Bros. & Thompson, electrical instrument manufac-

turers; The Z. Tungsten Lamp Co., etc., etc. Messrs. Chap-

man & Walker have the sole Canadian agency for all of these

firms.

The School of Mining, of Kingston, Ontario, recently

made the following appointments: Mr. W. O. Walker, M..A.,

who had been offered the professorship of chemistry in a

western college was advanced from the position of lecturer

to that of Associate Professor. The positions formerly held

by Dr. Firth and Dr. Dickson have been filled by the ap-

pointment of Walter D. Bonner, M..^., and Rodger J. Man-
ning, M..\. Mr. Bonner graduated at Nebraska, Wesleyan

L'niversity, where he obtained the degree of M.\. During

the past year he has been completing his work for the Ph. D.

degree, as well as assisting with the teaching, at the Univer-

sity of Toronto. Mr. Manning is a Canadian and received

his oducation in Chcmistr>' at the University of Toronto.

Since graduation in 1006, he has been teaching the subject,

as well as working for the Ph. D. degree, at his .Mma Mater.

He comes to the School of Mining with the best of recom-

mendations. The Fellowship in Chemistry established by
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Dr. Milton Hersey of Montreal, has been filled by the ap-

pointment of Mr. J. .A.. MtRae, M.A., a recent jfraduate of

Queen's. Mr. McRae will do research work and assist with

the teaching. Mr. J. K. Robertson, M.\., who has been ap-

pointed lecturer in Physics, was born in Perth in 1885 and

was educated in the public schools and collcKiate institute

of Perth. He matriculated at the University of Toronto, in

1903, receiving scholarships in mathematics, classics and

general proficiency. During his first year he was scholar-

ship man in mathematics and physics. He received the de-

gree of Bachelor of Arts in lyo;, with first class honors in

the department of physics. In 1908, he received the degree,

Master of Arts, his thesis being "On the Charges Gained

by Insulated Metallic Conductors, surrounded by other Con-

ductors, and the Relation of these charges to the Volta

Effect." This paper was published in the Physical Review.

Mr. Robertson has also worked with Professor McLennan on

"The Magnetic Properties of Heusler's Alloys," the results

being published in the Physical Review, and with H. A. Mc-

Taggart on "The Temperature Variations in the Specific

Resistance of Heusler's Alloys." the results being published

in the Transactions of the Royal Society of Canada. Mr.

Robertson comes very highly recommended and will un-

doubtedlv be a valuable member of the Science Faculty.

MR.LEO. F. GUTTMAN, Ph. D., F. I. C, A. C. G. 1.,

has been appointed as assistant professor. Dr. Guttman has

had a distinguished career both as a student and as a tea-

cher. He is a son of Dr. Oscar Guttman, the English au-

of the area of the city devoled to pavements in all cities in

the United States having a population of 30,000 or more.

This diagram, recently published in the report of the engi-

neers to the Boston Finance Commissuin, is reproduced

herewith. Based upon these data a curve was drawn show-

ing the average conditions in cities of various densities of

population. Two additional lines, one above and the other

below the curve, varying from each other by from (> per

cent, at the lower densities to 2 per cent, at the higher den-

sities, show that a large proportion of the cities fall within

these limits, thus indicating that th<' variilion from the plot-

ted < urve showing the average conditions is comparatively

small.

The data for this diagram were taken from the Special

Report of the Department of Commerce and Labor, Bureau

of the Census, giving the statistics of cities having a popu-

lation of over 30,000 in ioo5- It is quite probable that the

figures indicating the amount of street pavements in various

cities, as given in these reports, include unimproved streets,

whereas the figures used for Boston and the subdivisions of

Boston represent only public streets. If, however, this

difference exists, the diagram would indicate more rather

than less the normal amount of pavement on public streets.

The districts having the densest population are those of

Manhattan, Boston (city proper), Hoboken, South Boston,

Charlestown and Roxbury. Unfortunately, these are the only

very densely populated communities from which data were

thority on E.xplosives. He spent three years at Central

Technical College, London, where he obtained the Diploma

as Civil Engineer (A.C.G.I.) He then attended the Univer-

sity of Heidelberg, Germany, where he studied Chemistry

for four years, obtaining the degree of Ph. D. (multa cum
laude.) After this he was assistant to Sir William Ramsay,

University College, London, for two and one half years. He

then left England as Chief Carnegie Research Assistant to

Professor Baskerville at the College of the City of New York,

where after six months, he was appointed to the teaching

staff of the same college. .After four years teaching experi-

ence in New York he now comes to the School of Mining.

The extent and completeness of Dr. Guttman's training

should make him a highly valued member of the staff of the

department of Chemistry.

RELATION OF PAVEMENT AREA TO POPULATION.

For the purpose of determining the relation existing be-

tween the population of a given community and the requisite

amount of street surface, Metcalf & Eddy, consulting civil

engineers of Boston, recently prepared a diagram showing

the relation of the density of population to the percentage

obtainable with which to establish the curve of relation of

population to the proportionate area of street surface. On

this account it is obviously unfair to base on such meagre

data a curve showing the proper relation of street areas to

population, unless it is deemed that the existing relation in

Boston is proper and requisite to the public needs.

COMING MEETINGS.

American Society of Engineering Contractors,—Feb. 24-

26, iqi'i- Aiuui.il iMinvcnti.m at Chicago, HI. Secretary,

Daniel J. Hauer, Park Row Building. New York, N.Y.

American Society of Mechanical Engineers—December

7-IO,' i()0(> Annual meeting New York City. Secretary,

Calvin W. Ricf. jo W Wh Street. New York, NY,

American Street and interurban Railway Association.—

October 4-8. igog. Annual convention at Denver. Colo.

Secretary, Bernard V. Swenson. 29 W. 3Qth Street, New

York, N.Y.

National Municipal League.—November 15-19, "Jog.

Annual meeting Cincinnati. O. Secretary, Clinton Rogers

Woodruff, 705 North American Building. Philadelphia. Pa.

(Continued on Next Page).



37° THE CANADIAN ENGINEER. October I, igog.

RAILWAY EARNINGS AND STOCK QUOTATIONS



THE

Sanitarp Reoleu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

ADMINISTRATION OF HKAI.TH QUhSTIONS
nV CHNTUAI. AUTHOUrriHS.

As far as tlie questions of sewerage, sewage dis-

posal, and water supply are concerned there can exist

no doubt but, that, such questions must be scttkd and

administrated by a central authority.

In Canada owing to the fact that the Doniinion is

divided into Provinces, the central authorities must

necessarily be invested in the Provincial Governments.

Whether or not a supreme authority acting as a

C\)urt of Appeal should not be provided by the Do-
minion Government is a matter of policy which requires

attention at Ottawa.

Dr. Hodgetts, the Secretary for the Provincial

Hoard of Health of Ontario, is decidedly in favor of a

supreme central authority at Ottawa, directed by able

medical men and engineers, who can keep in touch with

the work done in other countries as well as studying

local conditions, so that it may be in a position to

advise the several Provinces throughout the Dominion.

^\'e must certainly agree with Dr. Hodgetts. In

f.ict, his aim appears to be the establishment of an

authority in Canada on the same lines (or improved) as

that of the Local Government Board of Great Britain.

.A.t the same time, owing to the great extent of

territory in Canada, much must be done and left to the

Provincial authorities.

What is being done at the present time by Pro-

vincial authorities is a mere flea bite compared with

what ought to be done.

Provincial Boards of Health are all very well as at

present constituted in Ontario and Quebec as a means
of obtaining statistics of deaths from various diseases,

and isolating diseases, which may, if left unattended,

become epidemic. But what are these boards doing as

central advising authorities to the various municipalities

under their jurisdiction? Practically nothing! They
have practically no data to hand out to the aspiring

municipality, either as regards water supply or efficient

sewerage or sewage disposal. They simply sit still and
wait to see what each and every individual village, town,

or city may do, and then after the event may criticize.

Now, what is really wanted, before we talk of a

Dominion central authority dealing with these matters,

is that every Provincial Government has an organized

staff in its health department capable of giving just the

exact advice required to its several municipalities upon
questions of efficient and good water supply, general

sanitation and purification of sewage, so that the present

•sources of water supply may be kept pure.

Mr. T. Aird Murray at Winnipeg, lecturing before

the city council and others last week, made this point

an issue. At present the city of Winnipeg discharges
the whole of its sewage in a raw state into the Red
River and .Assiniboine. The local press ha\e Iieen

raising a cry against this pollution. The point which
Mr. Murray raised is simply this, that there is no pro-

vincial legislation on the subject, and even if Winnipeg
purified its sewage, that these streams would still be
polluted by Portage la Prairie and Brandon above
^\'innipeg.

1 he (lueslion is not a municipal one lust, Ijul a pro-

\ iiirial one lirsl and a municipal one second.

1 he Province of Saskatchewan have taken up this

matter as a provincial question, and arc about to frame
laws and regulations dealing with the whole question
on lines similar to those adopted by the .State Boards
of Health in the United Slates. Until Manitoba can .see

its way to adopt similar legislation little can be done,
either at Winnipeg or any of the other large centres of

population in the Province cither to improve the quality

of the water in the rivers or the gener.il health of the

people.

WATER STERILIZATION AT BOONTON, N.,I.*

By George A. Johnson, Consulting Engineer,

New York City.

The purpose of this paper is to describe '.he methods of

operation followed during the first three months' operation

of the sterilization plant of the Jersey City Water Supply
Company at Boonton, N.J., the historical phases of the sub-

ject and a description of the process and the plant at Boonton
have been given in papers of Dr. Leal and Mr. Fuller. In

this paper, therefore, only the methods of operation will be

described, together with a discussion of the results of an-

alyses of the raw reservoir water and the treated water made
in the laboratory of the water company at Boonton and in

the laboratories of Dr. George E. McLaughlin, at Jersey

City, and Dr. VVm. H. Park in New York City.

Force Employed.—From September 26th to December
31st, 190S, the operation of the sterilization plant at Boon-
ton was under the direct charge of the writer. During that

period Messrs. H. C. Stevens and Guy Britton were en-

gineering assistants dividing the duties of the 24 hours of

each day, and Mr. L. R. VVhitcomb was analyst.

The duties of the engineering assistants were to super-

intend the preparation of chemical solutions and the applica-

tion thereof to the water; to prepare accurate records of the

rates of application of the sterilizing agent to the water ; to

collect and test at frequent intervals samples of the chemical

solutions in order to ascertain the variation in strength of the

same ; and to prepare daily reports showing all necessary

details of operation. Mr. Whitcomb's duties were to collect

and analyze at least once a day samples of the raw reservoir

water and of the water after treatment at a point on the

aqueduct about one-mile below the point of application of the

sterilization agent; and, also, to carry on incidental studies

to show the effect of the treatment on particular forms of

bacterial life.

In the beginning- each of the tanks in which the chemical

solutions were mixed and stored was carefully calibrated and

tables prepared showing the content of each tank at different

depths. The orifices whereby the flow of solution was regu-

lated were also carefully calibrated and tables prepared show-

ing the discharge through each orifice under a constant

head with the orifice opened to a varying degree. With a

knowledge of the amount of water which was being delivered

into the aqueduct, it was possible by means of these tables

*Read before .\merican Waterworks .'\ssociation.
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to adjust at the orifice the dose of chemical solution with a

great degree of accuracy in a moment's time.

The bleaching powder was received at the plant in sheet-

iron drums holding about 750 pounds, net. This powder was

of a high degree of purity as ascertained by frequent an-

alyses of it during the period of operation mentioned. Ordin-

arily the powder ran about 35 per cent, in "available

chlorine," equivalent to 7.0 per cent, available oxygen. For

the majority of the time solutions of 1 per cent, strength

were used. For a part of the time, as is the case now, yi

per cent, solutions were used. By a 'A per cent, solution is

meant the addition of 5 pounds of dry bleaching powder to

each 1,000 pounds of water.

In making up a solution the amount of old solution re-

maining in the tank was first ascertained from the depth

recorder and then it was decided to what height the tank was

to be filled. By referring to the proper table showing the

capacity of the tank between these two gauge readings it was

then possible to figure the amount of dry bleaching powder

necessary to add to make up a solution of the desired

strength. This amount of dry powder was then dumped into

the dissolving compartment of the mixing tank, raw water

turned on, and the agitators started. The solution rising in

the dissolving compartment overflowed into the main solu-

ton tank, which was filled to the required height through

this overflow.

When it was desired to throw a tank into use the proper

valves were opened, connecting the suction in this tank with

the chemical feed pumps. The solution was tested by the

Penot method for its strength in available oxygen by the so-

called "available chlorine" method and the orifice on the

orifice tank adjusted to give the required dose.

The chemical feed pumps were always operated so as to

pump a quantity slightly in excess of that discharging

through the orifice, and this excess escaped from the tank

through an overflow pipe leading back into the main solution

tank. In this manner it was possible to maintain at all times

a constant head over the orifice and if, for any reason, the

feed pumps stopped, the level of the solution in the orifice

tank immediately began to fall, causing an alarm to be rung

notifying the operator of the fact. Very little trouble was

experienced from clogging at the orifice, and the variation

in rate of application of the chemical solution was, therefore,

exceedingly slight, but practically negligible.

In the beginning, not having a thoroughly definite idea

of the smallest quantities which could be used with satisfac-

tory results, the amount of chemical applied was 1.4 parts

per million of "available chlorine," corresponding to 0.3

part per million of potential oxygen, or 36 pounds of dry

bleaching powder per million gallons of water treated.

Gradually the quantity of applied chemical has been de-

creased until at the present time about 0.2 part per million

"available chlorine" is being applied. This corresponds to

0.045 part per million of potential oxygen, or 5 pounds per

million gallons of the bleaching powder.

There has been no striking evidence that the higher

quantities were more efficacious in the destruction of bacterial

life in the raw reservoir water than the small quantity last

mentioned. The composition and temperature of the raw

water apparently affected not at all the rapidity and complete-

ness of the sterilizing action.

A long series of analyses were made with a view to

establishing if possible a relationship between the amount

oi carbonaceous organic matter in the raw water and the

amount of sterilizing agent necessary to effect the desired

degree of sterilization. The quantities of the sterilizng

agent used were so small, however, that there was found to

be no such relationship existing. In other places, where the

amount of organic matter is much higher than in the raw

Boonton water, it is possible that such a relationship may

be found to exist.

Records were tabulated showing the amount of water

treated each day, the amount o! chemical agent applied, cx-

pressfxl in parts per million of potential oxygen, the results

of bacterial exam'.nations to show numbers of bacteria in the

raw and treated water, and of tests for B. coli communis car-

ried on at Boonton and in the laboratories of Drs. Park and

McLaughlin.

If there is an apparent disparity in the results of an-

alyses of the treated water at the Romine gate house and at

the point of delivery in Jersey City, 23 miles below, and it

the numbers of bacteria at the latter point were higher than

those at the Romine gate house, as they sometimes were, it

shows either that bacteria were still being washed from the

old deposits in the conduit, or that there was a slight

multiplication among the harmless forms of 'bacteria which

successfully resisted the treatment. The completeness of

the sterilizing action, so far as the destruction of objection-

able forms is concerned, is apparent from the results. From
October loth to December 31st, inclusive, the total number

of bacteria in the treated water at the point of delivery in

Jersey City averaged 15 per cubic centimeter, and only on

one occasion out of 455 tests was B. coli positively isolated

from the treated water at the point of delivery in Jersey City,

namely, on November 1st, igoS, when it was isolated by Dr.

Park in 5 cc. of treated water collected at the Summit Avenue

gate house in Jersey City.

Some time after the sterilization plant was put_ into ser-

vice studies were inaugurated to demonstrate the efficiency of

electrolytically-prepared hypochlorite of sodium. An
electrolyzer was obtained from the National Laundry Ma-

chinery Company, of Dayton, Ohio, and this machine was set

up in the gate house at Boonton and studies began. This

electrolytic cell is of porcelain-lined pottery clay containing

carbon electrodes and glass and carbon baffles. A solution

of common salt of about 4.5 per cent, strength and having an

initial temperature of about 65 deg. Fahrenheit was run

through this cell at a rate of about 2 cubic feet per hour in

the presence of a direct electric current of no volts and 22

amperes. The yield of a single cell was about 0.6 pound of

available chlorine per hour.

Between the dates of March 20th and 24th, 1909, a com-

parative test was made on the raw water to determine the

relative efficiency of hypochlorite of lime in the form of

bleaching powder and sodium hypochlorite electrolytically

prepared. .-X considerable number of determinations of 'he

bacterial quality of the raw and treated water before, during

and after the use of the sodium hypochlorite solution showed

that when equal quantities of the germicide in these two

forms were added to the raw reservoir water the efficiency, so

far as the destruction of bacterial life was concerned, w-as the

same.

I'nder the existing circumstances the total cost which can

be charged against the process when using bleaching powder

was found to be $0.14 per million gallons of water treated,

this figure being divided up substantially as follows, basing

the figures on an average daily treatment of 40,000,000 gallons

of water:—
One extra operator $0,065

Bleaching powder 0.065

Coal for heating the plant, miscellaneous

laboratory and other supplies o.oio

$0.14

It may be well to i)oint out that power costs nothing atj

this plant for the reason that it is obtained from a wata

wheel actuated by the water flowing through the pipes whici

deliver the water from the dam to the aqueduct leading t|

Jersey City.

With power costing nothing, the charge for electric culj

rent in this process is nil. It has been found that to pr

ducc a pound of available chlorine in the electrolytic cell re^

quires about 8.5 pounds of common salt. . This salt, deliver-

ed at the plant costs about onc-third of a cent per pound ;

therefore, the cost for salt amounts to 4 5i cents per 1,000,000

gallons of water treated. The other figures previously given

remain the same, making the total cost by the electrolytic

process ^iH cents per 1,000,000 gallons of water treated. In
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neither case has interest on the investment been included nor

chaigcs for depreciation in the plant. If this were added the

total cost of the process would be between jo cents and 25

cents per 1,000,000 gallons of water treated.

As to depreciation in either process, it may be well to

point out that, although the plant has now been in operation

over seven months it has not been necessary to replace any

of the piping, pumps or valves, and sui l\ repairs as h^ve

I een made are not worthy of mention.

In general terms when hypochlorite of lime or soda is

added to water the chemical and physical characteristics of

the water are changed to some extent. Through the action

of carbonic acid, either free or half bound, hypochlorous acid

is released from the hypochlorite, and this acid, although

very weak, is an active oxidizing agent. In the presence of

organic matter its oxygen is released and this attacks the

organic matter and oxidizes it. As hypochlorite of lime is a

mixed compound, composed of calcium chloride and calcium

hypochlorite, it follows that the former will add to the hard-

ness of the water. In the electrolytic process where sodium

hypochlorite is produced, the resultant solution contains in

addition a slight amount of caustic soda and some sodium

chloride, and the hardness of the water would, therefore, not

be increased by its addition to it. In both cases the total

solids in the water would be increased, and the color, if an

organic stain, would be reduced. The carbonic acid in the

water would be reduced, since it is essential for the libera-

tion of hypochlorous acid from the hypochlorite.

In more concise terms it may be said that by adding

hypochlorite of lime or soda to a water, the organic color

thereof will be reduced ; there will be an oxidation of organic

matter; the carbonic acid will be reduced; the total solid

matter in the water will be increased and, in the case of

hypochlorite of lime, the total hardness of the water will be

increased. With hypochlorite of soda this is not the case.

All of the above changes were noted in a series of chemical

analyses of the raw reservoir and treated waters. The

amounts of chemical applied were so small, however, that

the differences in the physical and chemical characteristics

of the water before and after treatment were so slight as to

be hardly noticeable and were well within the limits of ac-

curacy of the methods of analysis.

The most important chemical change which is brought

about in this process is the reduction of carbonic acid. This

has considerable practical significance from a standixjint of

the incrusting and corrosive action of water on iron and steel

pipe brought about by the action of carbonic acid.

The claim has been made that free chlorine is liberated

in this process, and that it may persist in water treated with

hypochlorite of lime. This is in no sense true for the reason

that free chlorine cannot be liberated from hypochlorite of

lime or soda in a natural water. To do so it would first be

necessary to decompose all the alkaline constituents in the

water with an excess of strong mineral acid, .\gain, even

if free chlorine could be liberated from hypochlorite of lime

in a natural w-ater, the chlorine would immediately combine
with the hydrogen of the water and liberate atomic oxygen.

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer
for a small fee.

S053—Sept. q—.A.uthorizin,g the C. P. R. to construct,

maintain and operate spur into the premises of the Brandon

Gas & Coal Co.'s plant, Brandon. Man.

8054—Sept. g—Authorizing the C.P.R. to construct.

maintain and operate three industrial spurs for ttic Mani-

toba Rolling Mills, in the Town of St. Boniface, Man.

8055—September 13—.'Authorizing the Grand Trunk Rail-

way to construct, maintain, and operate, branch line to and

into the premises of Messrs. Davies &- Doty, Oakvillc. Ont.

S056—July 13—.Approving location of the C.X.O.R. Rail-

way through Township of Gloucester, and the city of Ottawa,

from mileage 53.01 to 57.42 west from Hawkesbury, Ont.

iSo57—September 13—Extending for period of two weeks
from date of order time within which the C.N.Q. Railway
may operate its trains from Quebec City or Garncau Junction.

805S—September 13—.Authorizing the C.P.R. to con-

struct, maintain, and operate branch line in the city Saska-
toon, Sask., to a point to be determined by the city engineer.

8059—September loth—.Vuthorizing the C.P.R. to operate

branch line to the premises of George Vrooman, Lethbridgc,
Alta.

SoOo and .S061—September loth—Granting leave to the

Corporation of the village of Stirling, Ont., to place its

electric wires across the track of the G.T.R. at Bake Street,

Stirling, Ont., and at Edward Street, Stirling, Ont.

8062—September loth—Granting leave to the Laval
Electric Company to place its electric wires across the C.P.R.
near Therese, P.Q.

8063 to S065 Inc.— September 13th—^Granting leave to

the Bel' Telephone Company to cross with its wires the tracks

of the G.T.R. at llowick, P.Q., Stevensville Station, Ont.,

and Bridgeburg Station, Ont.

8066—September 14—Amending Order No. 7963, dated

September 1st, iQoy, authorizing the C.N.R. to alter its ex-

isting level crossing on Pembina Street, Winnipeg, Man., by
substituting for the plans approved thereunder plans marked
"A" on file with the Board.

8067—September 14—."Authorizing the G.T.R. to con-

struct, maintain, and operate spur into the premises of H.

Corby Distillery Company, Limited, municipality of the

Township of Thurlow, Ont.

806S—September loth—.Approving masonry work to be

constructed at bridge No. 27.3, McLeod Section, C.P.R.

8069—September 10—.Authorizing the C.P.R. to con-

struct, maintain, and operate branch line in Blocks, 3, 7, 12

and 14, Plan Q, 10, town of Saskatoon, Sask.

8070—September 14—Approving and sanctioning location

oi the C.N.O.R. Company's Udney-Orillia line of railway

through Township of Mara, County Ontario, Province On-

tario.

8071—September 10—Granting leave to the Rural Munici-

pality of Strathcona, to cross C.N.R. tracks one mile east of

Belmont, Man.

8072—September 10—Granting leave to the Rural

Municipality of Macdonald to cross with its wires the tracks

of the C.N.R. at public crossing, two miles north-east of

Brunkild, Man.

8073 and 8074—September 10—Granting leave to the

Bell Telephone Company to cross the tracks of the M.C.R.R.

near Bridgeburg, Ont., and near M.C.R.R. station at Wel-

land, Ont.

8075 to S078 Inc.—September 14—Authorizing the Vol-

canic Oil & Gas Company, Limited, to cross with its gas

pipe under the track of the M.C.R.R. at four points in the

Province of Ontario.

8070—September 14—.Authorizing the G.T.R. to con-

struct, maintain, and operate branch line in the town of Oak-

ville, Ont.

8080—September 14—.Authorizing the G.T.R. to con-

struct, maintain, and operate branch line of railway and two

spurs in the town of Orillia, Ont., to planing mills of J. R.

Eaton & Sons.

8081—September 14—.Authorizing the C.P.R. to open for

the carriage of traffic that portion of the Nomining Extension

of its railway from Nomining, mile o to Rapide de I'Orignal,

mile 34.6, a distance of 34.6 miles.

8082—September 14—Approving Standard of Tariff of

Parlor Car Rates C.R.C., No. S. 2 of the Esquimalt and

Nanaimo Railway Company.

8083—September 14—.Authorizing the C.P.R. to construct

extra track of its railway across road allowance lying be-

tween Sections 14 and 23, Tp. 11, Ran.ge 12, west principal

meridian. Province Manitoba.

(Continued on page 375.)
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IRRIGATION IN WESTERN CANADA.

Splendid Work of C.P.R. in Alberta.

A development, which, owing- to its magnitude, is abso-

lutely unique in the engfineering and agricultural annals of

the continent, is that which is being so successfully brought
to a completion in the Bow River Valley to the east of Cal-

gary.

One requires but to realize the enormous value and
possibilities of irrigation, to appreciate the inestimable
wealth that will be acquired by those who till this fertile soil.

The artificial application of water to the land not only in-

creases crop production but also conserves the fertility of

the soil to the greatest extent possible.

It is in the Bow River Valley that we find 3,000,000 acres

of the thoicest soil and ultimately 1,500,000 acres of this

vast tract will be served by an irrigation system, which for

its general utility and vastness will never be equalled on the

continent.

The company developing this area by a wise consider-

ation of that which constitutes a profit, refuses to place upon
this land a price anywhere approaching its intrinsic worth,

velop by irrig-ation the enormous block of land east of Cal-
gary, Alberta.

The great project is 150 miles long by 40 miles in width
and comprises an area of 3,000,000 acres of which at least

1,500,000 acres will be irrigated. In order to assist the engi-
neers, the tract was divided into three sections, which were
designated Western, Central and Eastern, each having an
almost equal area. With a speed only made possible by a
large and competent engineering staff these sections are
being laid out in a system of ditches which when complete
will comprise a length over 3,000 miles.

At Calgary is to be found the inlet of the main canal,
the dimensions of the latter being at this point, bottom
width 60 feet, width at water line 120; side slopes 3 to i

;

depth of water 10 feet ; sectional area goo square feet. The
grade is 0.528 feet per mile, and the completed discharge is.
over 2,000 cubic feet per second. This canal which is some
seventeen miles in length terminates in a national reservoir
three miles long, half a mile wide and 40 feet deep. From
this basin the secondary canals A, B and C radiate, making
the total length of main water channels 967 miles in the
Western section. This is, of course, exclusive of the farmers
laterals.

Map of Irrigation Sections of Alberta, on the C.P.R.

being content rather to make a nominal charge per acre,
being assured that to the east of that city they will create
a giant consuming and producing area, which ere long will

be the most densely populated farming district in the world.
The traffic produced will be their reward.

Settlers are arriving in ever increasing numbers, and
this year will find a multitude of converts to the irrigation
system of farming.

We have been told that " he who makes two blades of
grrass grow where one grew before " is a benefactor of man-
kind. Without a too liberal application of this proverb.
there can be no doubt that the Canadian Pacific Railway

,

amply earned this title when that company decided to de-
'

The construction of the canal in the Western section
with its hundreds of miles of secondary canals and distri-

buting ditches has been a large and expensive undertaking.
The engineering surveys have been rigidly scientific and
exhaustively performed, the contours of the entire Western
section being located to five foot intervals.

An excavation of 2,500,000 cubic yards was necessary on
the main canal while another 5,000,000 cubic yards were ex-

cavated in order to make the secondary canals A, B and C.
Many difficulties were experienced in the construction

of the main canal and close to the headgates an unusual
feature presented itself. It would have been necessary, if the

canal line were to be kept on grade, to have thrown it on to
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a bluff bordoririK 'he bottom. The incline of the bluff was

much steeper, however, than the slope of the canal and it

was decided that rather than make a cutting reaching- en-

tirely to the top, it would be much better to allow this bluff

to form one side of the canal and form the other by moans

of an embankment.

The level of the old river bottom is that which was used

in a portion of the work as the bottoin for the canal and at

the end immediately next to where excavation was again

resumed the depth of water carried is twenty-six feet.

Where the excavation commenced the grade line was again

resumed.

Headgates Secondary Canal Leading from Reservoir.

In the building of this embankment, the greatest care

was exercised. Stripping was resorted to in dealing with

the surface soil and more of same was allowed to be used.

In order that the embankment should be of a maximum
strength, successive layers of selected material 10 inches in

depth was all that was allowed to be dealt with at one time.

This material was evenly distributed over the surface, given

an application of water and thoroughly rolled with a three-

ton roller.

Owing to the natural slope of the country it was neces-

sary to construct falls or " drops " which carry the water

safely to the levels below, without erosion of sides or bed.

Along the river's bank and in close proximity to the inlet,

piles have been driven with a view to protecting the banks,

and situated along the embankment is a spillway which

allows only the required amount of water being retained.

Headgates of the Main Canal.

It will be seen by the above that every precaution has

been taken in order that the canals and laterals may be pro-

tected to the greatest possible extent, no expense in the con-

struction of same having been spared.

It is with pride that any country points to the work of

their civil engineers, works which in the majority of cases

arc great constructive works of peace. Canada is no ex-

ception, her engineers are without peer, and it is to their in-

domitable pluck and perseverance that we owe our very

existence. It would appear that the average individual does

not appreciate what a factor the civil engineer is in the up-

building of a country or community.

When the irrigation of the Bow River Valley was first

proposed, a veritable storm of ridicule was directed at those

who were courageous enough to conceive and advocate the

scheme. That ridicule continued even after actual oper-

ations were commenced. Now, however, we find an appreci-

ative feeling existing throughout the West and in CaJgary
especially there is an ever-increasing interest manifested by
the prominent citizens who have at last awakened to the fact

that with relentless and never-ceasing vigor, the Canadian
Pacific is working out the destiny of Calgary, and that des-

tiny is a metropolis of wondrous magnitude. Have the Can-
adian Pacific f.ailed in any of their ventures? Have they not

built cities where they wished them, and have they ever

sanctioned any other expenditure for agricultural develop-

ment, anywhere approaching that being expended on the

Bow River project ?

Two Miles Below Headgates Looking East.

Line and Rip Rap.

-Showing Pole

.Ml this is due to the untiring perseverance of those who
first considered the scheme possible.

This most successful engineering effort is unique in the

fact that it is a great creative factor in the making of a de-

mand for labor. As science advances, channels which were

at one time open for individual effort are closed and the

demand for labor decreased. By the opening of each fresh

channel in the Bow River Valley, however, w-e find there an

immediate demand for labor and an immediate possibility of

happy, prosperous home.
« ^ «

RAILWAY ORDERS.

S0S4—September 14—.Authorizing the City of Toronto lo

construct an additional bridge across the tracks of the

G.T.R. and the C.P.R. where the same crosses Dun 'as

Street, Toronto, Ontario.

8085—September 15—Granting leave to the Winnipe.ir

Electric Company to operate their cars and trains over the

track of the Q.P.R. Company on Logan Avenue, Winnipeg.

Man.

80S6—September 15—Granting leave to the Mt. McKay &•

Kakabeka Falls Railway to cross with its tracks the tracks of

the C.P.R. at Yonge Street, Fort William, Ont.

S0S7—September 15—Granting leave to the Mt. McKay &
Kakabeka Falls Railway to cross with its tracks the tracks of

the C.N.R., Fort William, Ont. (at Yonge Street).

S0S8—September 14th.—Dismissing application of thi-

corporation of the town of Leamington, Ont., to open up

and construct a street over the right of way of the Leaming-

ton and St. Clair branch of the M.C.R.R. in the said town.

S089—September 15—Granting leave to the Mt. McKay
& Kakabeka Falls Railway to cross with its tracks the track

of the G.T.P. Railway, at Yonge Street, Fort William. Ont.

Sogo—September 13—Granting leave to the corporation

of the town of Listowel, Ont., to place certain wires across

the track of the C.P.R. at Main Street in said town.

8091—September 14th—Granting leave to the village of

Stirling, Ont., to place certain electric light wires across the

track of the G.T.R. at William Street in'said village.

8092 September 14—Granting leave to the corporation

of the town of Listowel, to place certain electric power wires

across the track of the C.P.R. at Inkerman Street in said

town.

(Continued on page 383.)
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DISCUSSION OF TRACK ELEVATION IN
CHICAGO, ILLINOIS.*

M. K. Trumbull, Engineer of Track Elevation.

The City of Chicago has maintained a track elevation

policy for almost one-fourth of its corporate existence. The
annual growth of track elevation has been consistent. The
cumulative result is remarkable. The railroads have executed
mile after mile of this kind of construction with scarcely a
word from public or press. Scarcely a train has been delayed.
How few know even the names of the men who design and
execute the work and in whose care the public safety is

placed. How vigilant and resourceful they must be is little

appreciated by the passengers who are almost lifted w^hile

they ride.

To elevate a stretch of railroad is no simple task. Where-
in lies the factor that transforms what would seem an ordi-

nary piece of construction to one that is difficult ? Traffic.

Every large merchant who completely remodels his store and
takes care of his customers simultaneously can have some
idea of what track elevation means to the railroad man.
Everj' manufacturer who rebuilds his plant while continuing
his operations ; every restaurateur, or hotel keeper, who does
likewise can gain some notion of the engineers' achievement

;

but none can conceive of the difficulties incident to the pro-
tection of life and comfort not only of passengers riding on
the trains but of those making up the flow of travel at street

intersections.

With a congested right of way to begin with the rail-

road must rebuild from below the ground up and handle its

traffic without delay at the same time. The Commissioner
of Public Works permits the blocking of but three or four

consecutive streets at any one time. Two miles of track

elevation, for instance, must be divided into from four to

five separate sections in each of which the operations are

separate and distinct. The object of this programme is to

offer the minimum of obstruction to street travel ; especially

to surface cars and the city fire department. This restriction

upon the railroads increases the cost of the work, compli-

cates the handling of trains and lengthens the time to com-
plete the work. Even this programme cannot wholly elimi-

nate the damming up of the arteries of travel contiguous to

the particular section in which the heavj' operations are be-

ing carried on nor the temporary suspension of normal busi-

ness on the part of a few tradesmen who happen to be located

immediately adjacent to the railroad tracks that are being
elevated.

The engineer must carefully map out his programme for

the season and follow this schedule with a daily "line-up"

which has in view the logical sequence of each distinct opera-

tion. The nature of the work requires that heavy operations

and large forces of men must be handled within limited

areas. The time interval between each two operations must
be calculated to a nicety. Upon consideration of the many
complications involved one wonders at the dispatch with

which the work is accomplished.

Track elevation, properly speaking, began on May 23,

180;, when the Illinois Central Railroad Company secured

from the City Council an ordinance for the elevation of its

tracks from 51st street to 67th street. An urgent necessity

confronted the Illinois Central officials to make some quick

and radical moves in order to place themselves in a position

to handle the heavy passenger traffic to accompany the open-

ing of the World's Fair the following season. Thus a crea-

ture of neccessity, track elevation, had its birth. The popu-
lation of Chicago at that time was 1,200,000. A crying need
for a relief at a great number of grade crossings, where the

railroads were annually killing and injuring many people,

was felt. A. few cases had been disposed of at important
streets, by constructing viaducts over the tracks, to accom-
modate the street travel. The viaducts policy had, however,

.Abbreviated from a report to Walter J.

missioner of Track Elevation, Chicago, 111.

Raymcr, Com-

become unpopular. The height at which it was necessary to

erect the viaducts, above the original grade of streets, re-

quired the construction of long approaches, not only in the

streets provided with viaducts,- but in those that intersected

the site of the approaches as well. Then, as nccesstiy arose,

nearby streets were selected for viaducts. The logical re-

sult threatened that the zones of city property contiguous

to the railroads was soon to be enmeshed in a network of

approaches which would not only offer long and heavy

grades to street traffic but would considerably depreciate the

value of the property affected.

The track elevation idea was eagerly grasped by the

city administration. Press and public alike demanded that

all of the railroads within the city limits should forthwith

proceed to elevate their tracks. Responsive to this demand,
but with profound deliberation as to the feasibility of the

programme, the City Council, within nine months after the

passage of the Illnois Central ordinance, on February 23,

i8g3, passed a General Ordinance which provided for the

elimination of all grade crossings in the city by track ele-

vation. This ordinance was too comprehensive.

The railroads declined to enter into the wholesale scheme
of construction expense. The administration thereupon made
a survey of those zones in which the street crossing travel

was most dense and decided to treat each zone separately,

and where necessary, to further sub-divide each into ele-

ments of reasonable length.

Proceeding upon this theory the City Council, on July 9,

iSg4, passed an ordinance for the elevation of the tracks of

the Chicago, Rock Island and Pacific Railway from .Archer

avenue to West 69th street and the tracks of the Lake Shore

and Michigzin Southern Railway from Archei avenue to State

street. Less than seventeen months had elapsed after the

passage of the General Ordinance. In this short period the

Council found that it had started on the wrong track, took

its bearings, and threw the helm to another course. Fair

sailing was soon encountered and the good ship has not

swerved since.

During the following four years seven separate pieces

of track elevation were proivded for. This meant continuous

labor on the part of the city administration and the railroads.

The first appropriation for the department was embodied

in the budget for the year iSqS.

Former Alderman Walter J. Raymer, was tendered the

office as Mr. O'Neill's successor. This was a promotion

from the Purchasing Department, in which he had served

with distinction as its head.

Forty-two separate or original ordinances listed on pages

24 to 28, have been passed in the last seventeen years, or an

average of about two and one-half per annum. With this

period as a perspective, a glance at the first plat above re-

ferred to is of interest.

By the provisions of the General Ordinance the city was

divided into three districts which are shown on Plates I and

II. All tracks within District I. were to have been elevated

by January i, 1895; all tracks within District II. by January

I, 1897; and all tracks within District III. by January i,

1899. Thus the railroads were rcciuired, by this ordinance,

to elevate all their tracks within a period of six years. Dur-

ing the seventeen years that have elapsed since its passage

the population of Chicago has been increased 85 per cent.,

until to-day the city numbers 2,200,000 inhabitants. Not

much work has been done in District I. There has, in fact,

been little necessity or demand for track elevation within

this area. Nearly all the tracks in District II. have either

been elevated or track elevation has been provided for. Dis-

trict III. offers much for a healthy growth of track elevation

relief for the grade crossing evil.

Seventy-four per cent, of the work, for which ordinances

have been passed, has been completed. The 148.7; miles

of railroad roadbed, already covered by track elevation ordi-

nances, is approximately 44 per cent, of the total mileage of

roadbed within the city limits. Basing an estimate on tnis

percentage and assuming

:
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First—That the city limits remain as they arc at present

;

Second—That the (growth of population "ill rtiiuirc all

tracks to be elevated within these limits
;

Third—That the cost per mile of roadbed will be 80 per

cent, of that already provided for, on the theory that there

will be fewer tracks per mile of roadbed
;

The ultimate cost of track elevation will approximate

$150,000,000. This estimate, however, looks so far into the

future that any one or more of these assumptions may be

found to be without foundation.

The 7:10 subways, averajfinjif seven subways to the mile

of roadbed elevated, may be classified as follows : Roadw ay

jrrade crossings abolished and subways provided for ; via-

ducts removed and subways provided for ; foot passageway

subways ; alley subways ; railroad grade crossings separated ;

subways constructed by private contract, considering as a

single subway each case where tw-o or more roads have ele-

vated their adjacent roadbeds and have participated in the

expense of constructing the joint subway.

There is a mistaken impression in certain tiuartcrs, that

it takes the railroads an unreasonable length of time, after

the Track Elevation Department has opened negotiations for

the elevation of any particular stretch of their tracks, to

seriously discuss the question. On the contrary, the attitude

of the railroads has been natural. In some cases, it is true,

negotiations between the city and the railroad officers have

consumed much time ; but the average period has been short.

The situation is parallel with negotiations preliminary to

contracts of any character. As soon as the ordinances have

been passed, approved and accepted, the railroads have exe-

cuted their part of the agreements in good faith. In numer-

ous cases they have even gone further and have performed

work not called for in the ordinances, either upon their own
initiative or upon the request of the city officials. This has

brought about better feeling between the city and the rail-

roads then existed a decade or two ago.

The officers of the railroads take personal interest in

their work, with the result that the appearance and efficiency

of their designs are steadily improving. Their efforts are

inspired by the desire to produce permanent structures upon

which the annual maintenance cost will be low. The city

is beneficiary in that the more recent subways are more near-

ly watertight and noiseless than formerly. Seepage of mois-

ture through abutments and retaining walls is prevented,

greatly improving the appearance of the masonry. Shallow-

metal decked floor systems with their sounding board effect

and lack of resistance to the dropping of water into subw-ays

below are a thing of the past. Be it said, however, that the

railroads made their designs, ten or twelve years ago, in «he

light of what was then deemed best. To-day shows the re

suit of study and a desire to improve. Track elevation has

thus been an evolution.

The benefits from track elevation arc so many that it is

diflicuh 10 describe them briefly. First and foremost is the

manifest reduction in grade crossing fatalities and injuries.

Table 1. speaks for itself, and no amount of comment on

the writer's part can add any weight to it. No words can be

more convincing when arguing in favor of track elevation.

This record takes no account of the accidents which oc-

curred on the railroad rights of way between streets. It i*

a grade crossing record only. Prior to 1800 thirty-five miles

of railroad roadbed had been elevated and one hundred and

thirty-tive subways had been constructed. This work, com-

prising about 30 per cent, of what has been completed to

date, saved many lives and many accidents.

.\n estimate based on the data in Table I. would indi-

cate that track elevation has prevented to date about 1,380

grade crossing fatalities and about 2,510 non-fatal accidents.

How many more it has prevented between streets would be

difficult to determine. There is now little temptation for

boys to "hitch" and for other trespassers to climb upon the

railroad tracks which are elevated.

On the basis of the $53,622,000 already spent, each grade

crossing accident, prevented to date, has been effected at an

expense of $13,800.

The outlay for track elevation, spread over a period ot

years in the future shows a material reduction for each esti-

mated accident prevented, such that the $13,800 will become

less than .$3,000 within two generations on the basis of a

total expenditure of $150,000,000.

Material results, however, should not be lost sight of

Consider the time that would be lost annually in case no

tracks had been elevated. During the year iqoS there were

recorded 643,386,000 rides on the surface lines alone. Most

of the railroads intersect street car tracks every half mile

w'here the city is built up and where surface traffic is heavi-

est. It is fair to assume that 150,000,000 of these rides en-

countered railroad tracks cr subways. If track elevation had

not been accomplished passengers would have suffered many

delays, due to crossings being blocked. .Assuming that each

passenger trip of the 150,000,000 would have been delayed an

average of one minute and that 00,000,000 pedestrian trips

w^ould have been obstructed a like amount, 4,000,000 hours

time would have been lost. The street cars themselves

would show decreased operating revenue. When the delay

to teams, carriages, and automobiles is considered a con-

servative estimate of the value of time lost would approxi-

mate $1,500,000 per annum.

If the above reasoning is correct, track elevation con-

served this amount of wealth during 1908. Year by year the

amount will be .ncreased in direct ratio to the traffic affected.

For illustration, and illustration only, if the population of

Chicago could l>e taxed annually the amount thus conserved,

the limit of bonded indebtedness of the city could be safely

TABLE NO. I.

ANALYSIS OF DECREASE IX GRADE CROSSING ACCIDENTS.
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more than doubled (from about $23,000,000 which it is at

present).

The reduction in annual fire losses due to track elevation

is difficult to compute. Be it said, however, that the delay

to the fire department in reaching conflagrations is enormous

when the railroad crossing- gates arc closed for passenger

or freight trains. Every moment elapsing between the time

a fire starts and the arrival of the fire department at the site

is vital and is a matter of important consideration when view-

ing the delay due to a blockade at one or more railroad

crossings.

Some additional benefits due to track elevation, obviously

only a brief survey of the situation, are here enumerated :
—

1. New districts are opened for settlement, thus reduc-

ing local congestion in population.

2. Accessibility to churches, markets and schools is

improved.

3. Courts have fewer cases due to trespass, "hitching,"

or car thieving, etc.

4. Few streets are now crossed by railroad yards.

Twenty-one yards have been elevated to date.

5. Better time is made by trains ; fewer accidents occur

for which the public has to suffer and for which the railroads

have to pay ; railroad rights of way are more clearly de-

fined ; freight trains do not have to be cut at street inter-

sections.

6. Underground pipes and conduits are more accessible

in subways than when lying directly under the tracks where

the latter have not been elevated. Breakages of pipes and

conduits due to the impact of heavy track loads are elimi-

nated.

7. Improvements, such as new station buildings, new
team yards, new freight houses, etc., are secured. In fact,

within the limits of track elevation, the railroads are entirely

rebuilt and reconstucted along strictly modern lines.

8. Future electrification of the railroads is made easier

in that the third rail and return circuits can be more easily

disposed of. This, however, is only one of the many diffi-

culties attending the consideration of the question of electri-

fication.

Q. Nine unsightly viaducts have been removed. An
additional viaduct will be removed this year. Only three

away from the river will remain after this year.

10. Seven railroad grade crossings have been separated.

One more has been temporarily separated. Three additional

cases will be disposed of under existing ordinances with the

probability that two more will be agreed upon by the rail-

roads before all the ordinances now in eff'ect have been cxe-
! cuted.

j

Track elevation results have been tabulated above. The
,
benefits have just been outlined. Let us see how much has

j

been drawn from the City Treasury to help pay for this

.
SP72,622,ooo improvement that the railroads have made.

The diversity of design as to retaining walls and abut-

ments, both for foundation and masonry above foundations,

is almost as great as in the superstructures. In the early

years of track elevation the use of cut stone and rubble

masonry was general, but to-doy concrete is us'ed exclusive-

ly. During the last five years walls and abutments have

been constructed of reinforced concrete by some of the

roads.

The soil in and about Chicago is not the best for founda-

tions. Few of the roads place the bottom of foundation

more than one foot below the frost line. Two companies
use caissons for column foundations. Of those companies
cortstructing foundations only a trifle below frost line some
drive piling under the toes of the retaining walls and abut-

ments. Others extend the toe to add greater resistance to

overturning. The soil is soft and some settlement results

except in the case where caissons are sunk to bed rock.

Concrete walls above foundation are constructed with "bat-

tered" or "stepped" back, according to preference of the

engineers.

An earnest effort is being made to prevent the percola-

tion of water through the walls and abutments. This im-

proves the appearance and lengthens the life of the concrete.

Some roads coat the back with asphalt or pitch. Some em-

ploy longitudinal drainage either four or five feet below the

elevated track level or at the original grade of the tracks.

Some use "weep" holes through the walls.

The writer will not attempt to go into discussion of the

methods pursued by the different companies in elevating

their tracks, unit costs, etc. Such a subject is interesting

but would probably be out of place in this brief discussion.

Suffice it to say, that, whereas, in the early years practically

all work was done by hand, to-day nearly all classes of heavy

work are performed by machinery. By the latter method

smaller forces can be employed eliminating delays and un-

certainty due to labor troubles. The rate of progress is

thereby accelerated and a more uniform daily output as-

sured. Even with the use of machinery track elevation gives

employment to about five thousand men annually in Chicago.

Taken as a whole, Chicago track elevation as it appears

to-day is a most satisfactory public improvement. There are

a few places where reconstruction will be necessary in the

TABLE No. 2.

COST OF TRACK ELEV.ATIOX TO THE CITY OF CHICAGO.

Note—Percentages shown are on basis of cost to the Railroads ($72,662,000.)

Department Expenses to date $ $ 66,084. 29
Damages paid to date:

At to Streets where Viaducts were removed 256,151.01

.At 700 " " no " existed 105,107.75 361,258.76

Total paid out of City Treasury to date $ 427,343.05
Paid into City Treasury Account Track Elevation 280,000.00

Net Cost to City to date
Estimated Damages yet to be paid on account Track Eleva-

tion Ordinances to date 350,000.00
Plus above 361,258.76

Total estimated to be paid out of City Treasury for damages
account Track Elevation Ordinances to date $ 711,258.76

Plus above 66,084.20
Total estimated to be paid out of City Treasury including

Department Expenses Account Track Elevation Ordin-
ances to date $ 777.34305

Less above 280,000.00
Net estimated cost to City Account Track Elevation Ordin-

ances to date

0.09%

0.50%

o.S9%

0.39%

i47..>43-05 0.20%

0.48%

0.98%

1.07-

497.34305 0.68%
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near future. There are subways which are poorly drained

due to the inadequacy of the existing sewers. The latter,

however, is a general eNal which is not confined to the areas

in which railroad tracks are located. It has been brought

about by

—

First—The flat and low grade of the city itself.

Second—The phenomenally rapid growth of the city.

Third—The hand-to-mouth scheme on which the city

finances have been run due to the low limit of bonded in-

debtedness. This means that the design of sewage and water

systems could not sufficiently anticipate the future demand.

A number of subways have been depressed so far below

the original elevation of the streets that the roadway grade

is down dangerously close to the sewer tops. That this con-

dition is undesirable is obvious. A number of subways on

the West and North sides, having surface cars, were provided

with only twelve feet six inches of headroom in the original

ordinances. The large type of cars provided for in the

"Traction Ordinances" requires thirteen feet and six inches

of headroom. How to secure the additional tw'elve inches

without further depressing the floors of the subways or with-

out necessitating a further elevation of the railroad tracks

has been a problem. The railroads had completed their

track elevation, under their contract ordinances, and were

subject to no further demands. On the south side fortunate-

ly the City Railway Company looked sufficiently far into the

future and demanded thirteen feet and six inches from the

beginning of track elevation.

.^t subways under construction where sufficient head-

room was not provided in the ordinance, the track elevation

department has successfully urged the railroads to provide

the additional amount. This correction of the old ordi-

nances is progressing in such manner that as the rehabili-

tation of the surface lines is effected, and the through routes

are inaugurated, no obstruction is met in carrying out the

programme on account of insufficient headroom in subways.

The policy of the present administration has been, and

is, to provide thirteen feet and six inches of headroom at all

streets where surface lines exist, or are probable, and twelve

feet at all others. A smaller amount of depression of the

streets is being allowed the railroads. Subways are to be

pro\aded at least eight for each mile of elevation. .\ more

careful consideration of all the many factors is being made
than heretofore.

THE PHENOMFNA OF RESONANCE IN
KI.KCTRIC LINES.*

By J. Oalemont, E. E., M. Sc.

The phenomena of resonance may produce in electric

circuits, as it is well known, some very serious accidents,

such as the breaking of the cable insulation, sudden rise of

tension or intensity, etc.

For example, the accident which happened in the un-

derground light and power circuits of Berlin (Germany).

In this instance, the voltage of the busbars suddenly
reached a value higher than the normal, the intensity of the

current doubled, and the frequency was thrc-e times the nor-

mal; all this, without any higher admission of steam in the

steam engines working the alternators.

This has often been attributed to the effect of resonance.

We know that in a given circuit, the resonance proper de-

pends on the self induction of the lines, on the machines,

and also on the capacity of the lines.

But these values vary with the load of the circuit. In

the present case, when the conditions for the resonance of

the third harmonic were fulfilled, the amplitude of this har-

monic increased rapidly.

To reduce the busbar tension to its normal value, the en-

gineer of the power-house diminished the excitation current

and thus, the amplitude of the third harmonic assumed a

marked influence, and took the place of the fundamental

wave.

PATENTS.

The following is a list of Canadian patents recently is-

sued through the agency of Messrs. Ridout & Maybee, 103

Bay St., Toronto: Pollock Manufacturing Co., tone arm for

talking mahines ; R. H. Trumpour, clocks ; Wm. S. Simpson,
uniting, joining or welding of metals by fusion ; Wm. S.

Simpson, uniting or welding of metals ; Pearce & Billington,

typographical composing machines ; Bevan & Morley, Nut-
locks

; J. C. Barker, automobile tires ; F. W. Leever, stop

and through way valves.

.^t Boat Harbour, Vancouver Island, between Nanaimo
and Ladysmith, some thirty miles from Vancouver, the Paci-

fic Coast Coal Mines, Limited, has recently opened up a

new coaling port, capable of accommodating large ocean-

going vessels. The bunkers are large, and the 'oading

equipment has a capacity of 750 tons per hour. The collier-

ies are distant seven miles from the harbor, and railway

connection and modern rolling stock are already provided.

The Company owns 200 acres, and has rights over 5,000

acres in addition. .\ large amount of tunnelling has been
done and production has commenced. The seam at present

worked is reported to be from 5 feet to 20 feet in thickness.

Other underlying seams have been encountered in diamond
drilling.

Fig. 1.— Fictive Circuit replacing the actual distributing

Circuit.

In Berlin a recurrence of the accident was avoided by

placing- resistance coils in the circuits of the alternators.

The impedance of these coils was sufficient to eliminate the

currents of higher frequency. The foregoing shows the dis-

advantage arising from alternators having a low tension drop

obtained through a low self-induction.

The tendency however, to-day, is to reduce the total

reaction of the machines leaving a high value to the self-

induction proper of the armature circuits. The self-induc-

tion of working alternators comes into the formula expres-

O Eo : elm. force at no load

V = tension at the terminals.

Eo e' = opposite reaction.

e' e" = cross reaction,

e" e'" = elm. force of self-induction,

e" V = ohmic drop,

sing the frequency proper of the circuits.

Let us consider an alternator A which supplies a circuit

ha\nng self-induction and capacity. Let E be the constant

e. m. f. at no load of the alternator;

V, the tension at the busbars
;

1, the self-induction of the alternator

;

C, the capacity of the receiving and cable circuit

;

*In a technological and scientific dictionary, edited by

G. F. Goodchild, B.Sc, (London) and C. F. Tweney, the

following definition is given of the word Resonance : "If

any body be acted upon by a succession of impulses or vi-

brations, which recur at intervals corresponding to its own
natural period of vibration, it will itself be caused to vibrate.

The phenomenon is very easily observed in the case of sound,

e. g., a stretched string is readily set in vibration if a note

of the same pitch (frequency) as its own fundamental tone

be sounded in the vicinity."

Webster says : "By extension, the increase of vibration

of any kind, as in electricity, by an intermittent force of the

same period. In electricity, the principle is valuable in de-

tecting and investigating electro-magrnetic waves,"



•38o THE CANADIAN ENGINEER. October i, 1909.

1', the self-induction of same;

r, the resistance of same

;

p, the pulsation of the fundamental wave of tension and

current.

We can use a fictive circuit (fig. i) instead of the actual

circuit, and assume: ist: the capacity of the receiving circuit

is divided in two capacities c' and c", one of w^hich, c" gives

the resonance with the self-induction 1 of the alternator,

while the other, c' gives that of the self-induction S of the

receiving circuit and of the lines.

2nd : the self-induction and ohmic resistance of the re-

ceiving circuit and of the lines, are separated in two cir-

cuits, R and S, one having the ohmic resistance R, the other

the self-induction S. Then, if the resonance is reached be-

tween I—2 and 3—4 the current I, supplied by the alterna-

toi A will be the resultant of the currents L and I5, making

an angle of 90 degrees. The tension V at the terminals, of

the alternator, will be in phase with I,,.

Fig. 2 shows the vector diagram of the currents and the

tensions : O E„ is the elm, force at bo load ; O c" the

the elm. force produced at the resonance load in the

armature by the flux resulting from the normal excitation

and the armature current ; oL and oi' are the two components

of the current I,, one of which is in phase, the other in lag of

90 degrees with the elm. force at no load. These compon-

Fig. 2.—Vector Diagram.

ents produce in the armature the opposite and cross re-

action. We can see that \' is much greater than E„. The
resonance phenomena take place in the circuit 3 — 4 when

I

pl' =
pc'

and likewise in circuit i — 2, when

pi =

and since from c' + c'

PC"
we obtain

1 -f 1'

p -c =
11'

11'

If we substitute = L the condition of the reson-

1 + 1'

anco will be then :

—

p' c 1 = I

.\s we said above, the dangerous effects of resonance are not

to be feared for normal frequency, that is for the fundamen-
tal wave, but the higher harmonics may produce this reson-

ance with harmful result.

In a circuit supplied with alternating current at 60 cycles,

the frequency of the sth harmonic is 5 x 6. 28 x 60 = 1885

and in this case in order that the 5th harmonic give the res-

onance, we must have

c 1 = .28210'.

1 r

From L = we can see that the influence on L of an

\ + V

increase of the alternator's self-induction is not very great,

but it might be sufficient to eliminate the currents of higher

frequency. The advantage of using compound alternators

is also shown by fig. i ; the component of the current in lag

of Qo degrees with E, is ahead of the no-load elm. force. The

result is that it has a magnetizing effect on the amiature cir-

cuits. If the armature reactions were compensated as hap-

pens in the compound generators, there need be no fear of

the magnetizing viTect of the armature current. On the other

hand, it has been often shown that the construction of com-

pound alternators with a higher self-induction and armature

reaction would be more economical than that of the machines

built at the present time for a low tension drop.*

It is difficult to see where improvements with regard to

reducing the size and cost of alternator for a given output

can be made, for although many attempts have been made to

get a satisfactory compounding device, none of these have

been very successful up to the present time. One of the

reasons is that most of these devices have been fitted to the

exciter with the result that to the field excitation lagged be-

hind the change of load. It is therefore probable that com-

pounding devices which are not directly applied to the alter-

nator will never be entirely successful.

The higher harmonics of the tension may produce the

breaking of cable insulation, and its effects are the more to

be feared because the resonance of these harmonies, that is

to say, the increase of its amplitude, is not generally shown

at the voltmeters and other apparatus.

The engineers at the power-house could, therefore, not be

warned of this increase of the tension, except by the break-

ing of the cable insulation in the circuit.

The importance of these facts is easy to see, especially if

we consider that the resonance of the lower harmonics de-

pends on the values of the self-induction and capacity of the

circuits, increasing with the development of lines and un-

derground cables.

From this point of view, the test of cables at a higher

tension than the distributing tension is not sufficient, be-

cause a dielectrikum does not resist so well at high frequency
as at low frequency.

Accidents of resonance may be avoided by the use of

high self-induction alternators giving a sine curve elm.

force. However, the use of such alternators may not

be sufficient, because in many cases the generators are not

connected directly with the distributing lines. The trans-

formers placed in the circuits to increase or reduce the ten-

sion at the generating or receiving end, can, as shown long

ago by Rowland, alter the wave by the variation of the per-

meability with the induction. The dangers of resonance

may still continue, but we may add, that the low induction

generally admitted by the transformer cores will not cause

any great change in the wave of the elm. force.

To avoid accidents through nsonanre in underground

circuits, it becomes necessary to take the tension curves at

the power station with an osrilloifraph. In this way it may
be easily ascertained whether the harmonics are present or if

their amplitudes do not reach an excessive value.

It may, however, also be necessary to take tension scil-

lograms of the motors supi)lied by the circuits because the

resonance of their own harmonics may be produced by the

self-induction and capacity of a local circuit in which cur-

rents of high intensity would be produced.

*On this question we could mention an interesting work

of McFarlane and Barge, recently published in the "Elec-

trician" (11 and iS, of December, igo8.)

The statement was made in Wall street recently that

Harriman pacific roads have now under construction 2,000

miles of extensions, with expenditures approximating .$100,-

000,000.

According to the latest statistics the total peat-bogs of

Sweden would be capable of producing 10,000 millions of

tons of air-dried peat, suitable for fuel. ' This quantity, as

compared with the present import of coal, would be sufficient

for a period of 1.500 years. More exact examinations of the

geological character of the peat-bogs will soon be started

by the Swedish Geological Society.
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TREES, FENCES AND HEDGEROWS.*

By Harold Parker, M. Am. Soc. C.E., C)?alrman Massachus-

etts Highway Commission.

In discussinj^- the questions which are indicated in the

title of this paper, it should be borne in mind that two

causes for the results that have followed man's effort to

beautify and improve what was first done from necessity

alone must be taken into consideration, in order to bring

before you the conclusion which I desire to make plain.

In the first place, before we can take into account the

roadside trees, hedge rows and fences, we must consider

that the road itself was the first development of the neces-

sities of man. He had to have a road which led from one

point to another, not only for his own passage, but for that

of the vehicle which carried his produce, or later contributed

to his pleasure ; so that in the laying out of highways, as

means of transportation alone, neither the comfort of those

using them nor the beauty of their surroundings was con-

sidered, the aim of the road-builders being to secure the

easiest means of getting from place to place.

It is not supposed to be a part of this discussion that I

should consider the location, construction or maintenance

of roadways, except in so far as the trees and roadside

growths may be either a protection to the road itself or con-

tribute to the comfort and happiness of those passing over

it, w'hich is, to be sure, a question of some economic advan-

tage, and therefore has a value beyond the purely aesthetic.

Roads themselves have grown with the growth and

wealth of population, and have usually kept pace with such

growth, and, as the leisure and financial ability of communi-

ties increased, as well as the opportunities for improving

their roadsides, the improvement of the roads and the beau-

tification of the roadside surroundings became a sought-for

consummation, and, as civilization increased, a practical

interest.

In this way it may readily be seen that where population

has concentrated for economic reasons, there has gradually

grown up the desire for aesthetic effects, as is shown in the

creation of parks and public reservations for the enjoyment

of the people at large.

For the same reason the ornamentation of roadsides, ex-

tending gradually into the country from larger cities and

towns, has developed and grown with the wealth of the

people themselves ; so that, as we look at it now in America,

one of the considerations that are brought prominently to our

attention, after building the best road that we know how,

is the planting of roadside trees and other ornamental

growths, and the erection of walls and fences that are no

longer unsightly, but which will contribute to the beauty of

the landscape and the unconscious advantage of those travel-

ling over the road. This has now become so universally

accepted that it cannot be ignored, even if those persons

who are wholly practical consider it an unnecessary expendi-

ture of money.

The development of this aspect has, of course, been

different in Europe than in America, for there it has been so

long and so gradual in its advance that it has attained in

most of the civilized countries of Europe a finished result.

There the roadside trees have been under intelligent care

for generations, and produce on the mind of the traveller

the most pleasing and salutary effect, even to those so ignor-

ant that they cannot appreciate the reason therefor.

In France, and other parts of the continent of Europe,

like the pcnple themselves, the results have been largely of

a formal or artificial character. In EnglanJ, nature has

been followed more closely, so that you get two methods of

beautifying public reservations and the space between the

travelled way and the fields of abutting land owners, which

have grown by degrees from primitive conditions to the

present artistic state.

* Paper presented at the First .American Congress of

Roarl Builders, Seattle, Wash.

In America, wc have the advantage of both these me-
thods worked out for our consideration, on which we can im-

prove, but which do not give us immediately the results of

trees of great size, or the finished appearance which comes
through time alone.

To those of you who have driven horses or automobiles

over the ancient highways of Europe, it must be painfully

apparent that in comparison America suffers, notwithstand-

ing the fact that in our older communities we have been

striving for years to do in a shorter time what has there

required many generations of careful work and study.

In almost all of the larger cities of the east in .America

very large sums of money have been spent in the acquisi-

tion of land and the planting of trees and shrubs which will

thrive in their respective localities, and in the careful treat-

ment of roadside conditions for many years, and the results

of these intelligent efforts have been to make such cities

more attractive to visitors and more livable to the inhabit-

ants. It makes the conditions of life more healthful, and

has a tendency to improve the people themselves.

The City of Boston in Massachusetts has expended over

ten million dollars within the last twenty years in creating

a. park system for the use and at the expense of the metro-

politan district, which, by the care that has been taken in

its development, has become one of the most attractive and

charming of any in the world ; and this same theory has

been adopted in many, if not all, of the larger cities, to a

greater or less extent, paid for out of the public purse; so

that, as I intimated in the first of this paper, so great has the

insistence of the public become, that in the treating of public

ways or reservations the question of beauty, as it is mani-

fested through the efforts of trained and skilful men, has

become a practical necessity, and the public is entirely will-

ing to take upon itself the cost, however great, of such work.

What is true of the parks and other public reservations

is true, to a greater or less extent, of the roadsides them-

selves. It is the custom almost everywhere to plant trees

along the sides of roads, wherever practicable, and to save

the natural growth on a new road. Wherever the road itself

is improved it is noticeable that the land owners living along

its borders instinctively improve the appearance of their pos-

sessions in proportion to the care that is expended upon the

road and its immediate surroundings.

In Massachusetts, where the commonwealth builds and

maintains its main lines of travel, and takes care of its road-

sides, it is observed that farms and homes, previously de-

serted for years, are taken up, rebuilt and beautified every-

where along the borders of the road. No deserted farms can

be found along State highways in Massachusetts. I'his, in

itself, is an argument sufficient for the expenditure of such

additional sums of money as may be necessary for improving

the roadsides, as well as the roadways.

The Highway Commission of Massachusetts is required,

under the law, to plant useful and ornamental trees along

the borders of highways which have been made State roads.

In order to do this intelligently and with the best results,

the Highway Commission has employed a trained forester,

and it has also established a nursery in which are cultivated

trees and shrubs which are suited to all the climatic and

physical conditions throughout the commonwealth. These

trees are planted in locations suited to their character and

kind, and are cared for under the direction of the forester,

so as to attain their most complete and characteristic growth.

Where, in the course of the construction of State high-

ways, it is necessary to make cuts through hills or embank-

ments over low ground, it is the practice of the Commission

to protect and beautify these cuts or fills by the planting of

vines or shrubs which conceal their nakedness and prevent

their disintegration. The work of the Commission along

these lines has produced its effect upon the minds of those

living along the roads, so that the ambition of the people to

make their places more attractive, by the building of more

or less ornamentl fences, the removal of unsightly accumu-

lations, and the general well-being of their homes, has been

aroused, and the result is encouraging and satisfacton-.
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It is also to be considered that trees and shrubs planted

along the roadsides protect and prolong the life of the roads,

and the planting or preseravtion of low-growing shrubs or

bushes prevents the action of winds in drying up and remov-

ing the surface of the roadway, which otherwise would lead

to destruction.

It is very plain that where roadways arc shaded by trees

horses will draw greater loads for greater distances, and

that therefore more may be accomplished than under other

circumstances.

You will, of course, appreciate that in a paper such as

this is, it is impossible to enlarge upon the method of plant-

ing trees or other plans, how it should be done, or w'hat

kinds of trees should be used. Your conditions in Washing-

ton are so different from ours in the east that what would

apply here would be wholly or largely inapplicable there.

It is usual with us, for example, to set out rock maples

on the uplands which are exposed to severe winds or extreme

climatic variations ; white, red or pin oaks on less exposed

hillsides or gravelly soils; white, red or' pitch pines in sandy

soils unprotected from the sun's rays ; elms on fertile bot-

tom lands ; and white maples and willows in swampy reaches.

Chestnuts have not been used to any extent for planting,

though they become with care very large and handsome

trees. They are, however, protected when found growing

naturally by the roadside. Other trees such as poplar, ash,

sycamore, locust etc., are suited to certain locations, but

are not planted by us to any very great extent.

A great variety of native shrubs, such as cornus dog-

wood, lilac, etc., are used to give a picturesque effect or as

wind breaks in exposed places. Such vines as blackberry,

upland cranberry, low-growing sumach, etc., are planted on

slopes and banks to protect them from disintegration, and to

cover the raw appearance of new work. All these means can

well be adopted to beautify and improve the sides of the

roads, and, from my experience, are well worth the outlay

from any point of view.

ASPHALT MACADAM ROADWAYS.*

By Clifford Richardson, M. Am. Soc. C. E.

It is somewhat surprising to one who has been a close

observer of the development of the modern sheet asphalt

pavement in the United States, during the last forty years,

that so little application has been made of the experience

gained in that industry to the problem of the construction of

bituminous macadam highways, which shall meet the con-

ditions which exist to-day.

There should not be any essential difference in principle

in the construction of a sheet of asphalt pavement and a bitu-

minous macadam roadway. Both consist of a mineral aggre-

gate cemented together with a bituminous binding material,

the aggregate in one case being fine, and the other, con-

taining coarse particles. Experience has shown that, in

either type of surface, the mineral aggregate being of a

suitable character, the capacity of the resulting surface to

resist travel will depend on the more or less satisfactory na-

ture of the cementing material.

In the early days attempts were made to construct pave-

ments in Washington and elsewhere with both fine and

coarse aggregates, using coal tar as a cementing material.

.\\\ these attempts with both fine and coarse aggregates were

failures to a greater or less extent and its use was aban-

doned on the advent of the form of asphaltic construction

developed by DeSmedt, although it was revived for a few

\ears in the late '8o's in mixture with asphalt with equally

disastrous results. The surfaces having a coarse aggregate

were somewhat more lasting than those made with sand and

a small portion remained in place until the end of the cen-

tury. They were known as Evans pavements, and were re-

*.Address delivered at the First .American Congress of

Road Builders at Seattle, Wash.

surfaced with asphalt after a few years. One of these, pro-

tected by an asphalt surface, was found on repaving Connec-
ticut Avenue, in Washington, in 1906. .\ piece of it was col-

lected by the writer and examined. It appears that a coal

tar bituminous macadam was constructed as long ago as

1873 and proved, in a short period of time, not to be a last-

ing form of construction. Notwithstanding this fact, experi-

ment after experiment has been conducted along the same
lines in recent years with similar results. Few, if any, high-

way engineers seem to have benefited by the experience of

their predecessors, and most of them still hxve the coal tar

lesson to learn on their own part, although it is evident that

this form of construction cannot give satisfactory results fot

more than a few years.

On the other hand, referring again to the lessons of the

paving industry, the modern sheet asphalt pavement, where

constructed on rational lines on a rigid, well-drained founda-

tion, has proved a complete success, as exemplified by the

fact that a pavement of this type has satisfactorily resisted

the heavy travel which is found on Fifth avenue, in New
York City, 14,000 vehicles in the period between 6 a.m. and

7 p.m., for a period of twelve years. In the same way, an

asphalt concrete surface constructed with a well graded but

coarse mineral aggregate in 1902 in Muskegon, Mich., w-hich

has been used as a favorite drive since that time, has been in

use with no repairs whatever where many similar surfaces

in which coal tar has been the cementing material have de-

teriorated or required resurfacing under similar circum-

stances during the same period. The Muskegon work has

not only demonstrated the superiority of asphalt as a ce-

menting material, but this has been confirmed by other sur-

faces of the same form of construction in Owosso, Mich.,

in Paterson, N.J., Scranton, Pa., Staten Island, X.\'., and

elsewhere.

The evident conclusion which may be draw-n from past

and present experiences is that success can be arrived at in

the construction of any form of bituminous road surface

only by the use of asphalt as a cementing material. The
thing to be considered, however, is: how can asphalt be

used in building the cheaper forms of country highways

which are now in demand, to resist motor and concentrated

traffic, where the aggregate is merely of the grading of the

ordinary stone which is employed in surfacing macadam
roads? The asphalt surface constructed in Muskegon in

IQ02, and elsewhere, was an asphaltic concrete. The min-

eral aggregate was well graded and, in itself, compact. This

could only be combined with the cementing material in a

hot condition, which required a plant to w-hich the aggre-

gate was hauled and from which it was again hauled to the

point where it was put in place. The operation was, there-

fore, an expensive one, and makes the cost of this form of

construction prohibitive for country roads. Recourse must,

therefore, be had to some other method of combining a

mineral aggregate and asphalt immediately on the spot

where the surface is to be constructed.

For many years, tar macadam has been laid in England,

France, and to a smaller extent, in this country in Rhode

Island. New Jersey, and elsewhere. This form of roadway

is arrived at by coating the No. 2 or surface stone of thel

macadam with coal tar in one w-ay or another, either before!

or after rolling it, and afterwards filling the voids in the!

surface with more tar and grit, screenings or sand. Such al

surface is desirable when first finished, but it soon begins to|

deteriorate and ravel, especially when exposed to horse-ij

drawn travel, with the weathering and ageing of the cem«nt-i

ing material. From past experience, it is not difficult tol

arrive at the conclusion that if an asphalt cement were sub-j

stituted for the coal tar a result would be attained which'|

would correspond to the improvement which was evident on

the substitution of asphalt for tar in street pavements. Thcl

difficulty lies in the fact that an asphalt cement is much more]

viscous than tar. It must l)e used in a much better condi-

tion and does not mix with or adhere so readily to cold stone.

Experiments have shown, however, that this can be accom-

'

plished by using a much softer asphalt than is customary in
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street asphalt pavemeiits, or even in surfaces of the type of

the Muskegon pavement. To-day, we find ourselves, after

some experiment, in the position of being able to coat stone,

of the type used in macadam surfaces, with an asphalt ce-

ment which serves satisfactorily as a binder for such an

segregate, on a metal mi.xing board with hand labor and

shovels, at the point on the road where the material is to be

put in place, and with every reasonable economy. It produces

a surface which, while not of the stability or having the

wearing properties of the Muskegon type, is as far superior

to the ordinary tar macadam as the sheet asphalt pavement

is superior to one of the tar poultices of thirty-five years

ago.

The base of the cementing material must, however, be

an asphalt of the best quality, such as is used in the con-

struction of sheet asphalt pavements ; in fact, it must be

an asphalt paving cement such as is called for under the

strictest municipal specifications, but merely made softer

by the use of a large percentage of flux.- Dense oils and

residuums to which no solid native bitumen has been added

will not accomplish the same results to any greater or more

satisfactory degree than they would if used in a street pave-

ment. Further, the character of the flux in asphalt cements

for use in macadam must be more carefully taken into con-

sideration than that for use in street pavements, as the

amount is so much larger, in consequence of which, it has

a greater bearing on the character of the cement.

RAILWAY ORDERS.

8003—September i 5th—.Authorizing Clark Vanderburg, of

Nelles Corners, Haldimand County, Ont., to lay gas pipe

under the tracks of the G.T.R. where the same crosses at a

point on Lot 47, in the Township of North Cayuga. Ont.

S094—September 15—Granting leave to the Mt. .-Mbert

Telephone Company to place its wires across the track of the

G.T.R. at Lots 11 and 12 at the north end of the G.T.R.

,

(first crossing north of Mt. .Albert Station, Ont.)

Sogs and 8oc)6—September 15th—Granting leave to the

Xew Brunswick Telephone Company. Limited, to place its

wires across the track of the C.P.R. at two iK)ints in Carle-

ton County, N.B.

8oQ7—September 15th—Granting leave to the Manitoba

Government Telephone System lo place its wires across the

track of the C.P.R. west of Stonewall Station, Man.

S098—September 15—Granting leave to the rural munici-

pality of Macdonald, to place its wires across the track of

the C.P.R. at public crossing 200 feet south of La Salle Sta-

tion, Man.

8099 to Sioi—Inc.—September 15th—Granting leave to

the Government of the Province of .Mberta to cross with its

telephone wires the track of the C.X.R. between mile posts

St6 and 817, .Alberta, and the Canadian Pacific Railway %
mile south of Parkdale, .Alta., and at nth .Avenue, Calgary,

Aha.

8102 to 8106 Inc.—September 15th—Granting leave to the

Bell Telephone Company to cross the tracks of the G.T.R.

at three points, and the M.C.R.R. at two points in the Pro-

vince of Ontario.

8107—September 15th—Granting leave to the Saskatche-

wan Government Telephone System to cross with its wires

the track of the C.P.R. immediately east of the town of Glen

Ewen, Sask.

8108—September 15th—.Authorizing the Volcanic Oil and

Gas Company, Limited, to lay gas main under the track of

the C.P.R. where the same crosses McDougall Avenue, be-

tween Lot 84 and 85, Township Sandwich West, County
Essex, Ontario.

Sioo—September 15th—.Authorizing the C.P.R. to con-

struct bridge No. 84.7 at Six Mile Creek, Mountain Section of

the Pacific Division of its line of railway.

81 10—September 14—.Authorizing the Vancouver Power
Company to cross with its tracks the tracks of the New

Westminster and Southern Railway Companv at Cloverdale,

B.C.

Sin- .September
1 5th— iJirtcting the Br.indun, .Sas-

katchewan it Hudson Hay Railway to employ two men and a

foreman on each of the sections known as the "Boissevain
and Minto Sections," and if that number be not suHicient

that the railway company is to employ such additional men as

may be necessary for the purpose.

8112—September i6lh—Granting leave lo the Volcanic
Oil and Gas Company to place its wires across the track of

the P.M.R.R. at the itcrsection of the railway of the said

company with town line between Townships Tilbury East
and Romney, County Kent, Ont.

8113—September 16—Granting leave to the Saskatchewan
Government to place its wires across the track of the C.N.R.,
between Sections 21 and 28, Tp. U 33, R. 4, west 3rd.

Meridian, Saskatchewan.

8114—September 16th—Granting leave to the Rural
Telephone Company, Limited, to place its wires across the

tracK of the C.P.R. at Valley Street, Govan, Sask.

8115—September 15th—.Authorizing the C.P.R. to con-
stru<;t, maintain, .and operate industrial spur near "Mc-
Leods," Township of Hampden, County of Crompton, P.Q.,
for the Lake Megantic Pulp Wood Company.

8116—September 21st—Authorizing the C.P.R. to con-

struct, maintain, and operate, branch line on .Alley West of

Caron .Avenue, Windsor, Ont.

81 17—September 21st—.Authorizing the C.P.R. to con-
struct bridge No. 69.8 on its Moose Jaw Section.

81 iS—September 17th—.Authorizing the C.P.R. to con-

struct bridge No. 42.15 on the Schreiber Section, Lake Su-
perior Division of its line of railway. '

:

Si 19—September 21st—.Approving location and detail

plans of stations of the C.N.R. on its Ottawa-Hawkesbury
and Gafneau-Quebec Divisions.

8120—September i4th—Dismissing application of the

G.T.R. for permission to construct spur into the premises of

the Noxon Company, Limited, near Ingersoll, Ont.

S121—September 21st—.Approving location of the CS'.R.
from mileage 10 to mileage 15, up the Eraser River from
Yale, B.C.

8122—September 2i=t—Granting leave to the Ontario

Power Company to place its transmission line across the

track of the N. St. C. & T. Railway betweeni Lots 17 and 30,

Township of Thorold, Ont.

8123—September 21st—.Approving revised location of the

G.T.P. Railway from S.E. % Sec. 14 to the S.W. ]i Sec. 23,

Tp. 14. Range 27, west ist Meridian, District of Shoal Lake,

Man.

S124 to 8127 Inc.—September 21st.—Granting leave to the

Saskatchewan Government Telephone System to cross with

its wires the track of the C.P.R. at four different points in

the. Province of Saskatchewan.

8128—September 2i5t—.Authorizing the corporation of the

town of Weyburn, Sask., to lay water main under the tracks

of the C.P.R. at Third Street, Weyburn, Sask.

8129 to S131 Inc.—September 21st—Granting leave to the

B.C. Telephone Company to place its wires across the track

of the Vancouver, Victoria & Eastern Railway at three points

in the Province of British Columbia.

8132 and 8133—September 21st—Granting leave to the

Bell Telephone Company to cross with its wires the track of

the C.P.R. at West Brome, P.Q., and the G.T.R. at Clinton,

Ont.

8134—September 21st—Granting leave to the Canadian

Machine Telephone Company to cross the track of the G.T.R-

at Mount Pleasant Flag Station, Ont.

8135—September 21st—Granting leave to the Volcanic

Oil and Gas Company to place its wires across the track of

the M.C.R.R. at public crossing at Lot 9 North Middle Road,

and Lot g South Middle Road, Ontario.

8136—September 17th—Granting leave to the corporation

of the town of Milton, Ont., to lay water main under the

track of the C.P.R. at Court Street in the said town.
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Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box IIS, Quebec. Meetings held twice a month at
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TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary-, E. A. James, 62 Church Street,

Toronto.
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Meets first and third Fridays of each month, October to
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AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
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York.

AMERICAN SOCIETY OF ENGINEERING — CON-

TRACTORS.—President, Geo. W. Jackson, contractor, Chi-

cago; Secretary, Daniel J. Haner, Park Row Building, New

York.

AMERICAN SOCIETY OF MECHANICAL ENGI-

NEERS —29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS —President, E. Grandbnis, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton. Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION —President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer.

\1frcd E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young.

Canadian Electrical News. Toronto.

CANADIAN FORESTRY ASSOCIATION. — President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Co., Toronto; Secretary, James Lawler, 11 Queen's Park,

Ton nto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-
ATION.—President, Dr. W. Doan, Harrietsville, Ont. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan ; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal' Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.
CENTRAL RAILWAY AND ENGINEERING CLUB.—

Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr. Martin Murphy; Secretary, B. F. Mitchell, City En-

gineer's Office, Edmonton, Aha.

ENGINEERS' CLUB OF TORONTO.—^6 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Fdgar Taylor ; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-

ATION.—Homer R. Linn, President; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-.

Phillips; Secretary-Treasurer, C. C. Chataway, Winnipeg:,

Man.
NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-

FAX.—President, S. Fenn ; Secretary, J. Lome Allan, 15

Victoria Rd., Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
ADA.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Secretary, .Mcide Chausse, P.O. Box 259, Montreal, Que.

WESTERN CANADA RAILWAY CLUB.—President,

Grant Hall ; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipejr, Man. Second Monday, except June, July and

August, at Winnipeg.

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President; J. H

Warder, Secretary.

J

I

COMING MEETINGS.

American Railway Bridge and Building Association.—

October 19-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

American Society of Municipal improvements—Novem-

ber 911. Annual convention at Little Rock, Ark., U.S.A.

A. Prescott Folwell, Secretary, 241 W. 39th St., New York

City.

Royal Architectural Institute of Canada—October 5-7. a*

Toronto, general annual assembly. Sccretiary. Alcide Chauss^

R.S.A. ; P.O. Box 259, Montreal, Que.

National Cas and Gasoline Engine Trades Association.

Harry T. Wilson, tro.Tsurrr, Middleton, Ohio; .Albert Strit-

matter, Cincinnati, Ohio. Next meeting November 30, .|

December i, 2, 1909, at Chicago, 111.

I
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending: in news items from time to time. We arc particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebec.

MONTREAL.—Tenders will shortly be invitcxl for re-

building the St. Catherine St. bridRC. Mr. John R. Barlow

is the city surveyor.

MON'TRE.AL.—Tenders will be received until October

for alterations to the examining warehouse, Montreal. Mr.

guori, Montcalm County, Que. ; J. L. Michaud, Resident

Engineer, Merchants Bank Building, Montreal; Napoleon

Tessicr, Secretary, Department of Public Works, Ottawa.

QUEBEC—Tenders will be received until Friday, Octo-

ber 22nd, for the construction of an Ice Breaker at St. Li-

guori, Montcalm County, Que. Napoleon Tessier, Secretary,

Department of Public Works, Ottawa.

Ontario.

BERLIN.—Tenders will be received until Thursday,

October 28th, for paving King Street. .•\. H. Millar, town

clerk; \Vm. Mahlon Davis, C. E., town engineer. (Adver-

tisement in the Canadian Engineer.)

TORONTO.—Tenders will shortly be invited for two

new steam fire engines for the city of Toronto.

TORONTO.—Tenders will be received until Thursday,

October 2S, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.

)

TORONTO.—Tenders will be received until Thursday,

October 2S, for electric motors. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.

)

TORONTO.—Tenders will be received until Monday,

October nth, for the construction of sewers in the township

of York. Barber & Young, York Township Engineers, Tor-

onto. (.Advertisement in the Canadian Engineer.)

WELLAND.—Tenders for Postoffice, Customs and In-

land Revenue Fittings, will be received until Monday, Oc-

tober II. Napoleon Tessier, Secretary, Department of Pub-

lic Works, Ottawa.

Manitoba,

SHELLMOUTH.—Tenders will be received up to the

27th October for building a bridge across the Assiniboine

river. Plans and specifications can be seen at the office of

the department of public works, Winnipeg. F. G. Richard-

son, Clerk.

Saskatchewan.

MAPLE CREEK.—Tenders will be received until Oc-

tober 15th for sewage pumping equipment. H. A. Greeley,

secretary-treasurer; C. M. Arnold, consulting engineer,

Lethbridge. (Advertisement in the Canadian Engineer.)

MELVILLE.—Tenders will be received until October 7th

for a drainage system. H. D. Wilson, secretary-treasurer,

Melville ; L. B. Merriam, consulting engineer, 60Q Builders'

Exchange, Winnipeg. (Full particulars advertised in

the Canadian Engineer.)

MOOSE JAW.—Tenders will be received until Monday,

October nth, for 50 water meters and connections. J. Dar-

lington Whitmore, city engineer. (."Vdvertisement in the

Canadian Engineer.)

British Columbia.

VANCOUVER.—Tenders will be received until October

25th for building a large bridge over False Creek, this city.

W. A. Clement, city engineer; Waddell & Harrington, con-

sulting engineers, Kansas City, Mo. (Details advertised in

the Canadian Engineer.)

VICTORL-V.—Tenders will be received until Monday,

October nth, for 2,500 feet of 12-inch pipe; 15,000 feet of

8-inch ; 20,000 feet of 6-inch and must be delivered in so-feet

lengths, covered with jute and double coated, inside and

out, with asphalt solution. Delivery must be made by

March 15th next. W. W. Northcott, purchasing agent.

CONTRACTS AWARDED.

Quebec.

M0NTRE.4L.—Messrs. Quinlan and Robertson, of Mon-

treal, secured the contract for widening and deepening the

aqueduct for $815,690. A complete list of the other tenders

appears on page 314 of our issue for September 17th.

MONTRE.AL.^Mr. Justice Davidson has rendered judg-

ment dismissing the action in a case of Nicholson vs. the

Town of St. Pierre. This was a petition to set aside a resol-

ution of the municipal council granting a $31,000 contract

to Messrs. Henault & Heffernon for the construction of sew-

ers. The proceedings were taken on the ground that the

contract had been previously awarded to another party, but

the court maintained the town's plea that it was justified in

reconsidering the first award.

Ontario.

TORONTO.—A contract for steel by the ton for use in

the rebuilding of the Parliament buildings, has been award-

ed the Dominion Bridge Co., Ltd. of Montreal. T. V. Gear-

ing was awarded the contract for carpenter work. Tenders

for stone and brick to be delivered immediately will be asked

for.

TORONTO.—The Board of Control recently awarded

contracts as follows : McKnight Construction Co., sewers

;

Godson Contracting Co., sewers, asphalt pavements; Ma-

guire Co., sewers and pavements; Excelsior Co., pavements;

Barber Asphalt Co., pavements; Contracting and Pa\'ing

Co., pavements; Warren Bituminous Co., pavements; Queen

City Co., concrete pavements.

ST. CATHARINES.—Messrs. J. & T. Riley have been

given the contract for sewers at $830. Messrs. Newman
Bros, bid $880.

Manitoba.

WINNIPEG.—The contract for the new telephone ex-

change building near the corner of Portage avenue and Sher-

brooke street, was let to Messrs. J. J. and J. M. Kelly, con-

tractors of this city, the price being in the neighborhood of

$43,000. Work on the building will be commenced immedi-

ately, so that the structure may be roofed in before winter

and ready for occupation in the spring. The contract for

the switch board, which will cost in the neighborhood of

$150,000 has been let to the Northern Electric company, and

operations for its installation are already under way.

WINNIPEG. — The principal contract for the interior

equipment of the Mc.\rthur building, Winnipeg's new sky-

scraper has been let at a price of about $47,500. The con-

tract calls for plumbing, heating and ventilation and the suc-

cessful tenderers are Green & Lister. The plant to be in-

stalled will be, it is said, the most modern in the city. Every

office in the building will be supplied with fresh air, and in

the winter this will be brought over tempering coUs and

through an air washer, and then forced into the various

rooms. The Otis Fensom Elevator company will put in the

three high speed elevators. The contract price for these is

$25,000. The contracts were let by J. H. G. Russell, archi-

tect.
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RAILWAYS—STEAM AND ELECTRIC.

Quebec.

MONTREAL.—Work on the enlargement of the Turcot

freight yards so as nearly to double their capacity, has just

been started by the Grand Trunk Company. At present the

yards have a capacity for 4,000 freight cars, but the com-

pany has a large enough site to increase the capacity to

15,000 cars when necessary. In view of the present exten-

sion, the Lachine line of the Park and Island Railway will

be moved over six hundred feet towards the Canada Car

Company's works. It is probable that the G. T. R. will also

start on the enlargement of the terminals at St. Lambert

in the spring. Over two hundred acres of land in the vicin-

ity of the station have been purchased with this object.

Ontario

MORRISBURG.—The town of Morrisburg, on Septem-

ber 25th, voted to give the Canadian Sheet Steel Corporation

a sixty-year franchise of its hydro-electric power plant and

right of way through the principal streets for an electric

railway. There were only ten votes recorded against the

by-law.

OTTAWA.—A hundred and fifty men are busy in the

vicinity of Hurdman's Bridge, rushing work on the Can-

adian Northern Railway, which is being built into the city.

Work has just started on the west side of the Rideau on a

steel bridge that is to be laid across the river, so as to

afford an entrance into the city. Men have started laying

the piers, and the work will be rushed just as rapidly as pos-

sible. There will be nine piers made of concrete, and the

superstructure will be of steel, somewhat similar to the Ot-

tawa & New York railway bridge, that is south of the one

over the main road. On the other side of the river (the east)

the work of track-la>ing is going on. A gang of men are

busy and the tracks are daily getting nearer to the east shore.

The bridge referred to will be run from the west side to the

veast and will join the tracks there.

OTTAW.-X.—An application will be made to parliament

at the next session to incorporate the Nelson River Railway

company. The company proposes to construct a railway

from a point on Lake Winnipeg, near the Nelson river or the

Saskatchewan river, to a point of junction with the pro-

posed Hudl^on Bay railway.

TORONTO.—It was announced on Tuesday, that Mr.

Angus Sinclair, of Toronto, had been the successful tenderer

for the construction of the Toronto-Trenton division of the

Canadian Northern line to Ottawa. Six tenders were re-

ceived by Messrs. Mackenzie & Mann. Mr. Sinclair's con-

tract calls for the completion of this 104 miles of road within

a year. He will start work at once at different points along

the line. Mr. Sinclair has had charge of a good deal of rail-

way construction work. He built a considerable portion of

the C.N.O. line between Toronto and Sellwood, and also con-

structed a portion of the Inverness & Richmond Railroad in

eastern Canada, another Mackenzie-Mann enterprise.

Alberta.

EDMONTON.—Mr. W. E. Mann, divisional engineer for

the G. T. P. returned recently from a trip of inspection over

the new line as far west as the Macleod river. He says the

Pembina bridge will be completed in two months and that

the line will be ready for operation to Macleod by that time.

LETHBRIDGE.—A company is being organized to build

and operate a street railway in Lethbridgc and connect 't

with Royal View and other towns in the near vicinity.

Saskatchewan.

PRINCE ALBERT.—A party of Grand Trunk Pacific

engineers is in the district of Duck Lake, locating a line

from Watrous to Prince .Mbcrt.

British Columbia.

VANCOUVER.—The Canadian Northern Railway has

purchased Anacis island, which lies at the mouth of the

Fraser river, twenty miles from Vancouver. It contains 000

acres and will be the site of the shops, elevators, etc., for

freisrht shipping. The probability is that the Canadian

Northern will use the Hill line across the Fraser and into

the city for passenger business.

PRINCE RUPERT.—The contract for extending the

railway right-of-way along the front of the townsite to Seal's

Cove has been let. Messrs. Foley, Welch & Stewart have
signed the documents, and Mr. Stewart let the sub-contracts.

The work is probably the heaviest along the road and will

involve an expenditure of over half a million dollars. The
length of the extension is three and one half miles, and if it

is double-tracked it will cost from $Soo,ooo to $1,000,000.

The work is to start immediately and continue through the

winter. It will take probably a year to complete the job.

The contract is sub-divided into two sections, .of about equal

proportions. Angus Stewart gets the first half, and V. W.
Smith & Co., get the outer section.

V.\NCOUVER.—Contracts for the last section of the

C.P.R.' Alberni branch will probably be let this week or next.

The tenders are now being considered.

VICTORIA.—Speaking of the Alberni extension of the

C.P.R. to north end of Island, Mr. R. M. Marpole, general

executive assistant of the C.P.R., recently said that the sur-

veys between French Creek and Union Bay were still going

on. The first rough survey was now being followed by the

final locating of the line which would have to be finished be-

fore the railway could be built. Two parties had been work-

ing, one from Union Bay north to Black Creek, a distance

of over 20 miles, and the section south of that between Union

Bay and French Creek. The northern section south had

been already completed, and the surveyors were now all work-

ing on the southern section.

SEWERAGE AND WATERWORKS.

Quebec.

MONTRE.^L.—The roads committee is asking for $50,-

000 for another section of the Sherbrooke sewer.

Ontario.

COB.\LT.—Work has been started on the permanent

water and sewage system at the Lake Sasaginaga end and

Mr. French, representing Newman & Co., of Winnipeg, as-

sures Town Engineer Sutcliffe that he will have water on

the Square in a month's time. It is expected that tenders

for the proposed new septic tank and filter for the disposal

plant will be called for shortly, though work on these will

not start until next spring.

OSH.A.WA.—The town coun( il have of late been compel-

led through legal proceedings to pay large sums to farmers

owing to the pollution of the Oshawa Creek by sewage,

Several cattle have been affected by enteritis. The council

have decided to call in Mr. T. .Mrd Murray, C. E., of Tor-

onto, to prepare a scheme and estimate of the cost for the

purification of the town sewage before discharging it into

the creek in accordance with the modern method of biological

method of purification.

OTTAW.'K.—In the Exchequer Court last Wednesday,

hearing was begun in the case of E. A. Wallberg of Mon-

treal, who claims from the Government $105,000 for drain-

age and waterworks extras in connection with the Moncton

Car Shops of the I. C. R.

Manitoba.

SELKIRK.—On Monday tenders closed for the supply

and installation of gasoline engines, pumps and elevated

water tanks. Mr. C. A. Millican, C. E., of Winnipeg, has

charge of the works.
» ^ »

LIGHT. HEAT. AND POWER

Ontario.

PORT ARTHUR.—The city has commenced laying un-

derground telephone conduits on .Arthur street. The plan is

to have all wires under ground in the business section.

TORONTO.—The conduits for the cable for the civic

electric power plant have been constructed on John street,

from .Adelaide street Wellington street, in the course of the

conduits being laid to the city waterworks, at the foot of

I
John street.
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LADVSMITH.—Work has commenced on the new powei*

house anil the council are consklerin>4 the iiuestion of usinjjf

meters.

\'.\.\COl'\'HK.—The Burrartl I'ouer Company has re-

ceived from the Dominion Government a Krant of 25,000

niincrs' inches of water on Lillooet river. Under the terms

of the srant the harnessing- of- the waters of the Lillooet will

be commenced at no distant date, and as the power plant

will be only 23 miles from Vancouver, it is declared that it

will not be long before some sections of industrial Vancou-
ver will be drawing power from this source.

to carry on the business of manufacturinK supplies for rail-

way and tramcars, rolling slock, bridge work in metal, steam-
ship appliances, machinery, etc.

FINANCING PUBLIC WORKS.

\ firm operating a shipbuilding plant here
city for a bonus of $400,000.

CEMENT—CONCRETE.

British Columbia.

NELSON.

—

A number of cement sidewalks will be con-

structed by this city.

VANCOUVER.—Concrete piers, which are to be sunk
by the pneumatic process, and concrete pedestals, will be

used in a bridge 3,375 feet long, to be erected over False

Creek, Vancouver, by Waddell & Harrington, consulting en-

gineers, Kansas City, Mo., for the city council, who will re-

ceive tenders for the work of erection until October 25th.

Mr. VV. A. Clement is city engineer, and further particulars

appear in our advertising columns.

TELEPHONY.

Quebec.

MONTREAL.—Extensions to the lines of the Bell Tele-

phone Company have been approved of as follows:—Ex-

change-.Aerial.—Tilbury, Ont. ; Levis, Que. Rural lines.

—

St. Thomas, Port Stanley, Wellandport, Winslow, Ormstown,
English River. Undiergiround.—Sault Ste. Marie, conduit

and cable; Montreal (St. Louis), conduit: Montreal, (West-

mount), conduit. Long distance lines.—Sherbrooke, Black

Lake, Ridgeville, Marshville.

CURRENT NEWS.

New Brunswick.

FREDKRICTOX —Dr. H. Ries, of Cornell University,

and Mr. J. Keele, of the Dominion Government Survey, have

been in New Brunswick for some time inspecting the clays

and shales. The object of this inspection is for the purpose

of finding out if crockery, fire-brick, sewer pipe, etc., can be

manufactured there. Large samples of the clays and shales

from different localities will be sent to Ithaca, N.Y., to be

tested during the coming winter, and a report will be made
as to their suitability for the above purposes. Owing to the

opening up of large iron mines and other industries in the

Maritime Provinces it is most important that a good quality

of fire-brick be manufactured here. Large quantities of

shale have to be mined along with the coal of Grand Lake,

and up to the present the mine owners have not utilized this

enormous by-product. If, as Mr. J. J. Winslow, the Freder-

icton, N. B., Board of Trade Secretary, tells us, Dr. Ries re-

ports favorably upon these shales, a large industry for New
Brunswick will be the result.

Ontario.

TORONTO.—Canadian Contracts, Limited, is the name
of a new engineering and contracting organization to which

a charter has been granted. The headquarters of the com-
pany will be in Toronto and the capital is $100,000. The
officers are : President, W. A. Lamport : vice-president, Wil-

liam de Leigh Wilson ; managing director and secretary-trea-

surer, C. H. Mortimer. The new company is well equipped
for the carrying out of contracts for engineering works of all

kinds, including the construction of power transmission and
telephone lines.

British Columbia.

VICTORI.^.—The Jordan-Wells Railway Supply Com-
pany, Limited. ha= been incorporated with capital of $150,000

Nova Scotia.

SVD.XKY.—
intend lo a-k th

Quebec.

MONTREAL.—The city of Montreal is authorized by
the legislature, to borrow $24,100,000, for the construction of

' a high pressure system, underground conduits, elevating the
G. T. R. tracks and for the purchase of the Montreal Water
& Power Company.
Manitoba.

BlkTLE.—Telephone debentures amounting to $5,000,
arc offered for sale by Mr. J. C. Dudley, town clerk here.

PORTAGE LA PRAIRIE.—The ratepayers will shortly

vote on a by-law to raise $17,500 for waterworks.
S'l". BONIF.'\CE.—This municipality has sold debentures

amounting to $100,000 to Messrs W. A. Mackenzie and Co.,

of Toronto.

Saskatchewan.

S.\SKATOON.—Local improvement by-laws which call

for the expenditure of $130,000 have been sanctioned by the

ratepayers of Saskatoon. The most important was a by-law
to provide $70,000 for the construction of a subway under
the C. N. R. tracks.

Alberta.

NANTON.—The ratepayers vote to-day on a by-law to

raise $16,000 for an electric light plant.

British Columbia.

NELSON.—The city council have passed the street rail-

way by-law and it will be submitted to the ratepayers on Oc-
tober 7th for ratification.

NEW WESTMINSTER.—Until October 15th, Mr. H. P.

Latham, city treasurer of New Westminster, will receive ten-

ders for debentures which include $234,000 for waterworks,

$104,000 for street improvements and $20,000 for an incin-

erator.

VANCOUVER.—On Saturday, October 23rd, the rate-

payers of Vancouver, will vote on by-laws to borrow $675,000
for bridge across False Creek, and $400,000 for waterworks
requirements.

« ^ »

MISCELLANEOUS.

Quebec.

MONTRE.^L.—Plans for the Montreal harbor improve-
ments, which are to be carried out by the Harbor Commis-
sioners, when a loan is negotiated from the Government, are

nearly ready. The board of engineers is considering the

two sets of plans submitted by Mr. F. W. Cowic, Montreal,

harbor engineer, and by Mr. Davidson, the English engineer,

and have practically finished their deliberations after many
months' work. The details will be submitted shortly to the

Harbor Commission. If they are then approved they will be
laid before the House of Commons with the request for a

loan to carry out the scheme.

Ontario.

TORONTO.—A branch factory of the Steel Shoe Com-
pany, of Racine, Wis., will be established here shortly.

PERSONAL.

MR. NATHANIEL BEAM has been appointed water-

works engineer by the town of Waterloo.

DR. EUGENE HAANEL, Director of Mines, Ottawa,

has been chosen president of the .American Peat Society, now
in session at the Massachusetts Institute of Technology,

Boston. This honor is in recognition of his systematic investi-

gation of peat bog in Canada.

MR. F. H. BANBURY, engineer of the .'Vcheson Oildag

Company, of Niagara Falls, sailed for Europe on the steamer
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chanical superintendents <"^*f->f ^^"i„

' 1, chosen

»eal, consulting engineer oe com-s-,
^^^^^. ^^ ^^^

Chairman, -d Mr. E. Cla«n«
^^^ ^^^^ ^^^ ^, p,,.

commission, Secretarv. Municip
renresented at

sen. Civic .i.h,i« »' ^»»:;. »™:, zjrn" , .».;.-

in detail.

MARKET CONDITIONS.

t:ir^.c:^?^:f o, "S r.^ c.^.ls J.^con.a.0., al n.n

poinu, carrying a /-'S^^i^^^^f mill culls. $.6 to $.7. Sprucc -m.

ti8 to $23 per 1.000 feet, wnuc P""='
. .,, .j j,, ,0 j,.,. Hemlock,

by 4-in. and up. $.5 to $.7 Per
""f.

/'••
Tes-, Standard Railway T.cs,

lo'^B run. culls out. $.3 to »'S-
,'^^''„"t>'

J'"
e .0 Montreal. Telegraph

hemlock or cedar, :,s to 45c- each on a sc^
^^ j_ ^^ each; 30-ft..

Poles: Seven-inch top. «,''" ''° "jj^"-^rmanufacturers' points, wth 5c.

,,.75 to $=.; 3S-{t.. $=.75 'o
i'-'L" Quotations per ..000 laths, at po.nts

rcght rate to Montreal Laths_ Quo'afons p .

^^^.^^,^^. Cedar

earring $..50 freight »" '", *'°"'^"'j,
jV; XX, $..50; XXX, $3.

shingles, same ""<l;"°"\.f =

/ft^'.'.er
' but'pHces are steady at $..30 per

Nails—Demand for nails is hetter
^^.,^_ ^^ jb

keg for cut. and $.-.=5 'or w.re. '>^^= P""';^ '

gallon; girder, bndge.

|'^%amts.-Roof,.barn a„d e
per^^g_^_^^

^^^ ^^„^_^_ ,„

' and structural pauit for steel or ir f
i1o„,

•barrels; liquid "^ 'cad .a gallon cans $ 5 PJ^ ^__^„,„.,„_ ,, dealers are

Pipe—cast Iron.-The mar"^' '^ ""
^g^.ees. Prices are easy and ap-

,1,. tone is fir". though prices are
^^„,

ots being: U-inch, $5.5" with 63 per eent. off for Wack 4
^^^ ^^

'o°,;\or gflvani.ed; .>-nch fs^So, ^'Vli^h^ ^er cent, off for black and

eent. off for galvanized ;
Vv>nch. »f;S°'^;^^„y„', '„„ ,he following is ^2\i per

„ per cent, off for galvanized. The discount
^ ,^.i„eh. $.1.50:

eent. off for black, and 6..^ !>'
,
.^" h $ .7 ; Jnch. $36; =!4-inch. $57.50;

i-inch, $16.50; iU->"ch, 5"S°'.' ', "'^';' *
'

,-inch. $75.50; Vi-inch, $95 1 l;i"cn. >\l . , j„ Quotations are: $3.!o

''"p,at;s^'ndSheets.-Steel.-The m„ket_^.s^su^^^^^^^ y^^^^^ ^^.^^ j^^„.

for vr6; $.-.3o for 's, and $..to tor .4

,4.gauge, $-...5-. and °-«"";!!,'
^'i,; .,,e necessarily only approximate and

Bails.-Quolations on steel rails ='"^,"^,-,p Required. A range of

depend upon .^Pe-fica. on, qnantOy -^ ^e iv_e.y

^J ^_^^^.^^_

$30.50 to $3. .s given or 60-lb. an<i 'o
„' R,.,ayi„g rails are quoted at

I'^lVtr.VXT. a^cc-ordTng'^o condition of rail and.location.
•

" Railway Ties.-See l""'^'"' ;'!,•,
. „^ p„ roll; three-ply, 95c. per roll

Roofing.-Ready roofing, •^;.°-P'>' f'^^Z ,b. ; wire roofing na.ls, sc. lb.

of 100 squ.-.re feet.
^""^'^^J'^-^^^''^% vicob^s)-

. „ .,^

(See Building Paper; Tar and Pitch Na^l-
^^^ .^,^^^ , m^„,,^

Bope.-Prices are steady, at 9c. per id ^^^j. s,

;!rr^^f:^e:trs^a;•"^.^^'^o^ounds, base of H.ro.

'-•^.^"s^lA^-Prices are steady at the list, less .5 Per cent. Demand

is on the dull ?ide.

Telegraph Poles.-See lumber, etc.
gallons, weighing about

Tar and Pit^^-Coaltar^ $3.50 per barre^ 0^4 g
^^^ ^^ ^_ ^j, „

500 pounds; roofing pitch No. . 70c per^t^^P . . ^.. .„u.

,„o pounds; pine "r' $8.50 per
^.^^j^^

barrel; refined "5"^'^
•^^i,j^nf p'aper ; also roofing),

to 200 pounds. (See 0"''"'"^ ," "l 5, to 34c.
Tln.-Prices are unchanged, at 33>^^° 34

Zinc.-The tone is steady, at sh to 6e.

• » • •

and $4.75 per half-

$4 per barrel of iSo

Montreal. September 29th. 909-

Anlimony.-^The market is

^'"f>' f;Jy'°a„'/t;ade is quiet. Bar iron.

Bar iron and Steel.-Pnces ar
hn,seshoe S^ '°; '"^eed iron. $2; mild

Si.Ss per IOC pounds; best refined horse hoe $2 ,^
^.^^ ^^^^^^ ^^^ „,

r:tblsert:e""lk''::eel'"$2.3y;-''n>arhine
steel, iron finish. $1.90; im-

ported. $2.20.
quotations being as foUowsi-

B.il.r Tu^^-rThemarkes steady <i

_^^^^
. ^^^_ ,^ ,.,,.

.

i'^ and 2-inch tubes, 8;»c. ,
2/ii-incn, lot.

, j

4-inch, 18 1-2C.
_ 5 ounces, $1.80 per 100 pounds

;

Building Paper.-Tar PaP"' '• "'•^"^atj.ing. 40C. per roll of 400 square

felt paper, $.-.7S^.Pcr 1™ PO'-n'l*' '" '^"f^, Ji of 400 square 'eet ;
tarred

f„t; dry sheathing No , 30 to
*"IJ^^ also Tar and Pilch).

fibre, 55c. per roll ;
dry fibre, 45c-

„ ,^"b^°°.",^foUows, in car lots, f.o.b..

cement-Canadian cement
-J

<l"°^f'^ -^^.^on bags, adding .oc. for

cents extra, or loc. per ^bl- weigh'.
5.,6-ineh. $3-95 1

H-jnch.

Oh.ln.-Price, are as follows imch._^^$
J,

^, .__^^_ ^^^^. j^.,„,h.

$3.55; 7-l6-inch, $3-35. >'."'"^°-,*' ' ^
S2.90; ;4-inch, $2.85; i-inch. $2.85.

chestnut coal, $6.75 P" ton,

coal and C0ke-.\nthrac.te egg, "°"„ °'
fj/^al Run of mine. Nova

net; furnace coal. $650. net.
.
B'V{"''"°- °I/gf,0 $4 p" '°" •

"""'^'
""i''

Scotia coal, carload lots, ^asis. MoMreal, $3^85 .0 *4^ P^^^^_
approximately

$, per ton; coke, single ton. $5. 'arge lots, v

$4 f.o.b.. cars, Montreal.

Copper.-Price^ are strong at .4 . " U^^^- „„,. proof,

E>plosi«.. «.d Acoessories-pynam te 50-lb. case
p^ ^^^^ ^^^

,SC. in single case lots, M°nt'"'-.,^"/'j*araUe and powder. Detonator

kig. Special quot..ti„ns ot. large lots of dynamite P
^_^^^ ^_ . ^,_^^^^,^

e.p». case lots, containing •°-°~' "^ ,,P,V, TiS > to 20 ho:es, $25; « «°

blasting apparatus :-Batteries. '"
,

°
•"'/^^'i;

*g'
'„'. per foot; connecting.

30 holes. $35; to 40 holes. »5°.
^^ "V.re'th peV .00 fuses :-4ft. «ires.

'50c. per lb. F«"-.P'7'";'^;,r
f V; i"ft »i"S. $5. Double Urength

J,; 6-ft. wires. $3-54; 8-«- *'res. >*-'^-
, . Fuses, time, double-

llU.. 4-f... $^75; 6-f...
»*;''^»;,':V„V?„;eld circuit. $7.50 each,

tape, $6 per ..o«, feet; '"P'"^""'"'-
^a^e sheet, black, .4 to 22 gauge,

iron-Swedish iron, .00 lbs.. *^-.7S hase 'Hee
,^^„i„d_,\„crican,

$3.75; 24-g.u«e. $.v9c; -6-gauge $4. *«"«^-
»ig,. ^,,^,; ^s-gauge. $4.90;

18 to 20-gauge. $4.40; " "o
";?",!,'l Head 72 to 24-gauge. J4.O5; 26-gauBe

,<.gauge. $5.15 per -
'^''..S'r.Voo 3o.gauge American. $5..5; Fleur de

EugUsh, or j-gauge American, S*!^
' 3^«*"\. ,. . ..^gauge American. $5.

LisT 22 to 24 isauge. %,.fn: '»-8a"f^./\'""'^"'
,Vic",, basis. 28-gauge, are -

Que?^?'s::^;r:;"cp^ $;v:3-..s B s. $4.5;^A^^

:- \:^.^\^^^. t-^riclnrg rfrnd'tglish . .,. equiv.,e„ts.

lr««^The outlook it itrong. The •«"°""'« P""
j-itverr : No. i

qoan^e. and over, free 00 dock. Montreal. P o-P'./'^'^^'^,.
Sum-

So— erlee, S« to $20^50; .elected Sammerlee. $^^« »
Hamilton pig

mer;ee. 5., to Jr.5.; Clarence. $ 7.50 <o
f7

7S
.J"" ;„;„„ a„i Scotia

i, quoted at $20.50 to $2.. Montreal. It • »«a
; , , j„ ,0 $20;

companies we not quoting prompt delivery. Carton special.

Cknoa, soft, Ji».as.

Toronto, September 30th, 'W
I , Tnrnnto whcrc uot othcrwisc

The following are wholesale
P^^-"^J°^ig\° rprices are quoted ;-

explained, although for .b'°'=,^°/"='"'^l\"„„';'Lnged at $9 Per .00 lbs

Sr-^^S^tkXd'-'mV^tra^nbnt'ted, $S ^to $.0; single bitted, per

''°"B"arnr;;l'$..,5 to $2, base, per .00 lbs., from stock to wholesale

'"'Boiler'' P.ate;-«-inch'':nd heavier, $2.20. Boiler heads 25c. per .00

pounds advance on plate. Lap-welded, steel, i!^-mch.

^-<^i^;ng"p^^:^.^nf 3-"p" ^:^irt^rikf ^c. per roll. Demand is

'^'"^rir.rBusiness is very -fe,
price a. sorne yards ^$,^^toj9._50.a^

?-;;• I'e^ rnd^buff'-pr^^er^re w^or^h $.8 lelivered and $-7 at .ork.

"" B^n Stono-Ume stone, good ^'^;J:'^^rS,".iX'^'.^":
Sehaw station, C.P.R.. 6oc.

P"';"i;*,;':rsive
;

'hence the lowered price,

price all the ^»'"<^-
,.
^''e ^"PP'V " {^^ ^ Oshawa.

^'°^:ri;:rr^r|r£he=^,^m.n.on^e.s..

-a^^^t^srr^:fr^^£^i.^,---^nar<r^.^:
fo-day by a large producing company^

inc'iding cotton bags, for accept-

r;'"e"rV;"irstp'r"..35.*'.rP^-.^Ts:'$...o
.0 $..50. including paper

s:^^;h^^ce.^^ '^JP^h^j^^^^^i^r^'^i oi
maXrforbitlmrnls^VJal't'n^d a'"grU. --',f/ro"$-:^ ;":::ne r^.

quote Voughiogheny lump coal on cars her . ^V,_7
^^^^^ district, $,..0

movement. ,^. „„ lots, 75C. Per too; broken

Detonator 0ap8.-7sc. to Ji per loo,

"""o;:;™..'; per pound. 2, '» ;»-i„"J;;„r»Ma... «» ch.».e in price.

Rooimg Felt-An improvemeBI m dw"- »

whi.h is 51 "o per "^ 'b'
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For elVuienl work, a department must have Ijut one

head. Divided authority in street control or any other

work is to be regretted, and must load lo nf> end of

trouble.

Just recently one of our most important Western

cities decided that from this time forward the city en-

gineer was to have full charge, and to he. wholly respon-

sible for the condition of the city streets. It is hard to

imagine that for years the city engineer, the waterworks

commissioner and the gas and light commissioner could

each do as he liked with that part of the city street he

required for his own work.

The water commissioner would open a trench for a

main ; the gas commissioner would tear up a street to

make a gas connection, and in neither case could the

citv engineer—the man who was supposed to provide

good pavements—interfere. As a result, complaints as

to the manner in which the streets were left were fre-

quent. Responsibility could not be fixed, and wrangling

and discontent resulted.

The citv engineer should have full control of city

streets; he should be the man of authority and responsi-

bility. Let the other departments using the streets do

so at the option of the city engineer.

CONGESTION ON YONGE STREET. TORONTO.

The congestion of certain parts of Yonge Street,

Toronto, has led the city engineer's department to make

a count of vehicular and foot traffic passing a certain

point.

The day on which one count was made was Sep-

tember 28th, an ordinary day in the city's affairs. It

was found that the greatest vehicle traffic at Queen and

Yonge Streets was between 4.30 and 5.30 p.m., when

the count was 97 going north and 120 going south.

.Although the Queen and Yonge Street corner (the de-

partmental store district) was the centre of congestion in

the afternoon, yet it was found that King and Yonge

Streets corner was the centre of traffic in the forenoon. .

The hour between 10.30 and 11.30 a.m. gave the maxi-

mum of traffic.

Between 6.30 a.m. and 6.30 p.m. about 22,000

people walked down Yonge Street past Adelaide.

The eccentricities of city traffic are many, but in

large centres of population it is the duty of the city en-

gineer to be prepared with information as to the traffic

not only this year, but in previous years.

Figures of traffic at any period are of more value

if there are available other data for comparison.
. » ^ «

THE ELECTRIC FURNACE.

Elsewhere in this issue we give considerable space

to an extract from the report of Dr. Eugene Haanel,
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Director of Mines for Canada, in which he deals with

the Swedish electric furnace, its design and cHiciency.

Although electric smelting is still in the experi-

mental stage, the measure of success that has attended

the working of this new furnace leads one to expect that

within a few years it will be perfected so that as a com-

mercial scheme electric smelting will shortly be estab-

lished in Canada.
< i ^ »

EDITORIAL NOTE.

The Department of Trade and Commerce, Ottawa,

are preparing a list of Canadian firms, their addresses

and the articles they manufacture. With this list as a

basis they expect to be able to assist the export trade of

Canada in addition to being able to assist in the inter-

provincial trade. It is to be hoped Canadian manufac-

turers will assist, as the Department has taken upon

itself a large task, but if carried out should do much for

Canadian trade.

OCTOBER MEETINGS OF A.S.M.E.

Meetings of the .A^merican Society of Mechanical Engi-

neers are to be held during the month of October as follows

:

In New York, on Tuesday evening, October 12th, at S

o'clock, in the Engineering Societies Building, with a paper

by Prof. R. C. Carpenter, of Cornell University upon the

High-Pressure Fire System of New York City.

In St. Louis, jointly with the Engineers' Club of St.

Louis, on Saturday evening, October i6th, when Prof.

Carpenter will again present his paper upon the high-pres-

sure fire system.

In Boston, on Wednesday evening, October 20th, at 8

o'clock, jointly with the Boston Society of Civil Engineers in

Chipman Hall, a paper will be presented by Prof. Gaetano

Lanza and Lawrence S. Smith on Comparison of Results ob-

tained by the Use of Three Theories of the Distribution of

the Stresses in Reinforced Concrete Beams, with the experi-

mental results.

In conducting meetings in St. Louis and Boston the So-

ciety is entering into broader activities than ever before and
affording the membership a greater opportunity to attend

meetings, participate in the discussion of papers and meet
members and engineers in attendance at the meetings. The
meetings in St. Louis and Boston as well as in New York
are to be regular meetings of the Society, with the same
standards maintained in regard to papers, discussion and
general conduct of the meetings that have been established

by the conventions and other regular meetings of the So-

ciety held in previous years.

Of the two papers to be given in October, that by Prof.

Carpenter, gives a technical description of the high-pressure

fire system of New York City and the results of tests made
upon the pumps and distributing mains. The first high-

pressure fire system in the country was installed at Detroit

in i888, where it was designed to fill the mains by means of

-' 'ii-driven pumps on boats. There are now systems in-

• :: d or in process of construction in Philadelphia, Brook-
lyn, Baltimore, Boston, Buffalo, San Francisco, Toronto, and
possibly other places. In some of the installations multi-

stage centrifugal pumps are employed and in others plunger
[uimps are used. There is, therefore, an opportunity for

d -russion of high-pressure systems, as such, and also of the
r. l.i»)ve advantages and characteristics of different types of
purnii: ff.r high-pressure work.

The paper by Professor Lanza and Mr. Smith gives the

results of extended experiments upon full-sized reinforced

concrete beams with well-developed theories, forming an im-

I>ortant contribution to the all-important subject of reinforced

concrete construction.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.

The second general annual meeting of the Royal .Archi-

tectural Institute of Canada was held at Toronto, October

5th and 6th.

Mr. .A. F. Dunlop, the president, in his opening address,

remarked that the main object of the Royal .Architectural In-

stitute of Canada is the better education of its members in

the principles of coming art. The society has this one great

object in view, and is bending all its efforts to the accomp-

lishing of it. He also referred briefly to the association's

position in the Province of Quebec, and gave an emphatic

contradiction to the rumor that members had been taken into

the association from that Province illegally.

.Addresses were also made by Mr. Eden Smith, President

of the Toronto Society of .Architects, and by Mr. G. \V.

Gouinlock, President of the Ontario .Association of .Architects.

Mayor Oliver was to have made an opening address to the

society, but in his absence the President read a letter of

congratulation and regret from him. Routine business occu-

pied the balance of the session.

The Treasurer's report showed total receipts of $1,032.-

10, and a balance on hand of $803.61. Last year's balance

was only $190.85.

Most of the afternoon was taken up with a discussion on

the federation of the various architectural bodies. Last

April a conference took place in Toronto between representa-

tives of th.e various architectural associations in Canada, and

five resolutions were drawn up to be submitted to the present

meeting of the Canadian Institute. The resolutions of the

joint meting were finally approved, and will now come before

the council or executive of the Institute for consideration.

They are as follows:—"(i) The conference recognizes the

necessity of the .Architectural Institute of Canada as a repre-

sentative Canadian body. (2) The conference considers that

each province should have an official body and that member-

ship in the Architectural Institute of Canada should be com-

posed solely of members of the Provincial bodies. (3) That

architects should qualify for and pay entrance and annual

dues to the Provincial bodies only, and the Provincial bodies

contribute a per capita fee to the .Architectural Institute of

Canada. Members of the Provincial bodies shall thus become

members of the Dominion body. That voting in the .Archi-

tectural Institute of Canada should be by delegates of the

provincial bodies. That provision should be made for exist-

ing members of the .Architectural Institute of Canada who

do not now belong to Provincial .Associations."

.A discussion then took place on "The possibility of a

national status for architects in Canada." Papers were read

by Messrs. J. W. H. Watts, of Ottawa, and J. P. Hynes, and

H. B. Gordon of Toronto.

The Treasurer's report showed total receipts of $1,032.10,

and a balance on hand of $803.61. Last year's balance was

only $190.85. The present session of the association is at-

tended by about 30 delegates from all parts of the Dominion.

The National Association of Railway Commissioners will

hold their annual meeting at Washington, D. C, beginning

Tuesday, November 16. The secretary is William H. Con-

nolly, Washington.
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RELATION OF LOAD FACTORS TO POWER
COSTS.*

J. M. S. Waring.

I li.-ivc so interpreted this title .is to im hide in the power
costs the fixed charges incident to the generating, trans-
mission apparatus, etc., as well as the operating expenses,
for there is a relation between the load factor and these fixed

charges as well as between the load factor and the actual
operating cost.

The fact that these relations exist (and that, other things
being equal, the higher the load factor the less the fixed

cliarges and operating expenses for any given energy out-
put), is so well known that an attempt to prove these facts
would result in a demonstration of a self-evident proposition,
and I will, therefore, begin with the assumption that the
fact is admitted, and will devote the major part of^this paper
to the description of a comparatively novel application of
storage batteries where the ultimate benefit is an improve-
ment in the load factor.

As a matter of fact, the installation of all storage batteries
for railway and central station service has been made with
a view of improving the load factor of the entire system or
of some part of the system.

Most of these varied applications are well known to-day,
and the time is too limited to make more than a passing
reference to them. There is an application, however, that
until recently has received comparatively little attention,
but whose field is constantly enlarging, and will, I believe,
result in more battery installations for railway, lighting and
power service than any other single application. In order
to obtain a comprehensive understanding of this application
it will be necessary to lead up to it by a brief and necessarily
academic discussion of power rates. This, I feel, will be
justified in view of the facts that the value of the battery
installation is here dependent on the nature of the rate, and
that the result in this case, as in all the others cited, is the
betterment of the load factor.

It is needless to say that for a power company to be on
a paying basis, its total revenue must be more than sufficient

If each customer of a power company is paying annually
a.T amount sufficient to cover the fixed charges, operating
and organization expenses, incident to his demand only, plus
a reasonable profit to the power company, his rate is a jusi
one, and every well organized power company knows that
an unfair discrimination in rates must finally be disastrous.
Power companies are, therefore, realizing more and more
the necessity of adopting a form of rate which will do justice
to all of their customers as well as to themselves, and the
tendency to-day is the adoption of a form of rate which will
pro-rate the total expenses of the operating company as
equitably as possible among its customers. In order to
accomplish this : First—All fixed charges and fixed expenses,
namely, those that are constant and irrespective of the

to cover all fixed charges and operating expenses. The total
expenses of a power company may be divided as follows:—

(A) Fixed charges on equipment, including power
house apparatus, transformers, transmission lines, etc.,
namely, interest, depreciation, taxes, insurance, etc.

(B) Operating expenses made up of such items as fuel
and feed water, if it is a steam plant ; oil, waste, incidentals,
repairs and labor, including power house force, line-
men, etc.

(C) Organization expenses, including salaries
officials, clerks, solicitors, etc., office rents and
penses.

such

of

ex-

* Paper read before the Western Society of Engineers.

Fig. 2.

energy output of the plant should be divided among the
customers in proportion to their maximum demand for
power; then each customer pays the fixed charges and fixed
expenses on the apparatus set aside for his use.

Second—All variable expenses, namely, those varying
with the energy output of the plant should be divided among
the customers in proportion to the energy they consume in
a fixed time.

Of the various expenses under the headings, "A," "B"
and "C," referred to above, the only variables in the case
of a hydro-electric plant are the repairs, oil, waste, inci-

dentals, and probably only a small part of the power house
force, all the other expenses being practically fixed and inde-
pendent of the load factor. In the case of a steam plant,
however, the variables w-ould include oil, waste, incidentals,
fuel, feed water, repairs and a larger percentage of the
power house force than would occur in the hydro-electric
plant. Therefore, in general, the operating expenses, that

is, the variable charges, are a greater percentage of the
total operating cost in the hydro-electric than in the steam
plants. Now, the total fixed charges of the plant divided
by its kilowatt capacity will give the amount per kilowatt
which each customer should be charged for each kilowatt
of his maximum demand. By doing this, the total fixed

charges are properly pro-rated among the customers in the
manner outlined above. The total operating expense of the
plant for a fixed period of time, divided by the kilowatt
hours output for that period will give the cost per kilowatt
hour of the actual operating expenses, exclusive of the fixed

charges, and this amount plus the company's legitimate
profit would be the kilowatt hour rate that the customers
should pay for their energy consumption. In other words,
an equitable basis of power rates is the one where a cus-
tomer is billed annually a fixed amount per kilowatt of his

maximum peak, which we may call a primary charge, and
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is billed in addition to this a fixed amount per kilowatt

hour, which we will call the energy charge. Power rates

may apparently differ from this in form, but to be equitable

they must be reducible to this basis, and a rate which is not

reducible to it is not equitable. In order that this form of

rate, or its equivalent, may be put in force it is necessary

that the consumer's load factor be known in each case. His

average load may, of course, be determined by an inte-

grating watt meter. His maximum load, however, must be

determined in order to establish the load factor. Usually

the most accurate way of determining this maximum is by

means of a meter, such as the Wright Demand meter, or a

recording instrument.

Notwithstanding the fact, that the number of equitable

rates in force is constantly increasing, I could cite actual

cases of rates in force to-day, varying from the equitable

basis referred to above to the other extreme of the flat rate of

a fixed amount per month per lamp connected. It may be

interesting to mention several of these cases with a view of

analyzing them, and determining how nearly they approach

the equitable basis.

These analyses will, I believe, be made clearer by using

the curves shown on Figs, i and 2 as illustrations. On each

sheet the curves relating to steam operation are shown by

the solid lines and those referring to hydro-electric plants

by the dotted lines. In Fig. i the curves are plotted between

per cent, load factor and cost per horse-power per year,

curve A representing the fixed charges of a steam plant ;

curve B, the variable expenses; curve C, being a summation

of A and B. Curve D represents the fixed charges of an

hydro-electric plant ; curve E, the variable expenses ;
curve

F being a summation of D and E. All of these curves may

be reduced to curves as shown on Fig. 2, which is plotted

between per cent, load factor and cost per kw. hour, the

cost per kw. hour, at any load factor being equal to the cost

per horse-power per year at the same load factor, divided

by 8760 and multiplied by 0.746, multiplied by the load

factor. Thus, curve A, Fig. 2, is deduced from curve A,

Fig. I, the other curves in Fig. 2 being obtained in the same

manner; the factor S760 is the number of hours in a year.

It should be understood that the values shown by these

curves have been taken arbitrarily, and are not intended to

represent any specific case, nor should any meaning be

attached to the relative costs of steam and hydro-electric

plants as shown by these curves.

1. Water Power.—A primary charge of a fixed amount

per kw. per year of the maximum kw. plus a fixed rate per

kw. hour.

This coincides with the rate basis referred to. The maxi-

mum is taken as the average of the ten highest fifteen

minute averages occurring during the year.

2. Steam.—Same as i, except that tlic maximum is

determined as follows : The highest one hour average of

every peak throughout the year is noted, and the highest

average that can be obtained by averaging any six consccu-
j

live peaks is taken as the maximum. ''

3. Steam.—Different rates per kw. hour specified for ,

various load factors. Such a basis of rates could be fixed

for the steam plant illustrated in the curves by specifying

the costs per kw. hour shown on curve C, Fig. 2, for various

load factors, plus a profit.
1

This form of rate could be reduced to the general form 1

by reducing curve C, Fig. 2, to curve C, Fig. i, and scpa-
I

rating this into curve A, Fig. i, and B, Fig. 2.
[

4. Water Power.—A fixed rate per horse-power per

year times the maximum one hour peak. Such a rate is

reasonably equitable for a water power plant. It would be

quite so if curve F, Fig. i, were horizontal; that is, if all

expenses were fixed.

5. Water Power.—A reservation charge of a fixed rate

per horse-power of motors connected per month, plus a

fixed rate for power per kw. hour.

This offers no inducement to the purchaser to improve
his load factor, as would be the case were the reservation

charges based on the maximum load instead of the rated

capacity of motors installed. It is not fair to those customers

who operate a number of motors, each of which may at times

operate up to its rating, but where the simultaneous opera-

tion of all of the motors at their rated capacities would never

occur.

6. A Fixed Rate per Kw. Hour.—This rate is not a just

one, as no consideration whatever is given to the customer's

load factor.

7. Steam.—$0.15 per kw. hour for the first 30 hours

of the maximum demand, plus $0.10 per kw. hour for all in

excess of the first 30 hours' use per month of the maximum
demand. This is equivalent to :

—

(1) The maximum kw. x 30 hours at 15c. per kw. hour,

plus

(2) The total kw. hours minus (the maximum kw. x 30)

at IOC per kw. hour.

The Wright Demand meter records the maximum am-

peres (at 115 volts) during the month; (i) then becomes

equal to the Max. Amp. x o. 1 15 x 30 x o. 15 = Max. kw. x

4.5, and the customer's bill is, therefore, 4.5 x Max. kw.

plus o.iox (total kw. hours — 30 x Max. kw.) =4.sxMax.
kw. plus 0.1 X total kw. hours — 3 x Max. kw. = 1.5 x Max.

kw. plus 0.1 X total kw. hours; or, in other words, he is

billed at $1.50 per month per kw. of the maximum peak plus

a charge of loc. per kw. hour, which is the same as the

general form of rate referred to.

8. Water Power.—A reservation charge of a fixed

amount per kw. per month times the maximum kw. plus a

charge for power made up of a fixed amount times load

factor times maximum kw.

If such a rate were adopted for the water power plant

illustrated by the curves, the reservation charge should be

approximately $2.79 per kw. per month

$25.00 per H.P. per year

i), and

a profit

B5.00 is

100 per

I. The

12 X 0.746

the figure $25.00 being taken from curve D, Fig.

the monthly charge for power would be $5.00, plus

times load factor times maximum kw. The figure

the variable expense per horse-power per year at

cent, load factor as illustrated by curve E, Fig.

company's revenue would have been the same if their

monthly power charge had been made equal to $0.00076 per-

kw. hour, plus a profit times the number of kw. hours'

output for the month, since the figure $0.00076 is taken from

curve E, Fig. 2, which gives the equivalent costs per kw.

at various load factors of the costs per horse-power per year

shown by curve E, Fig. i.

Hence, this rate is directly reducible to the general form

of rate previously referred to. The maximum in this case

is arrived at by taking the average of the maximum two

minute peaks for all the days in the month.

It is evident from the above that the equitable basis of

rates or its equivalent offers an inducement to the purchaser

of power to improve his load factor. The battery application

that I have been leading up to is that of a storage battery

installed by the purchaser of power to reduce his maximum
demand, and consequently his annual primary charge. From

his point of view, the battery proposition to be attractive



October 8, igog. THE CANADIAN ENGINEER 393

must insure him a reduction in his annual power bills suf-

ficient to pay the annual fixed charges and expenses incident

to the battery, plus a fair return on the battery investment

;

or, in other words, the yearly fixed charges and operating

expenses per kilowatt of the battery (meaning the total

annual cost of the battery divided by the maximum number
of kilowatts cut off the peak), must be less than the fixed

charges and fixed expenses per kilowatt per year of the

power company.

The power company's method of determining the peak

has a distinct bearing. For instance, if the peak load of a

railway is assumed to be the maximum one hour average

load in one case, and the maximum five minute average load

in another, the same size of battery might meet both con-

ditions, and, therefore, cost the same, but it could reduce

the peak more in the latter than in the former case, thereby

effecting a larger return on the investment.

The power company's method of determining its fixed

charges per kw. is also pertinent to the battery situation.

In the case of a steam plant these charges can often be

based on the overload rating of the generating units, while

with a hydro-electric plant they can figure on very little, if

any, overload capacity, as the generator would probably be

installed with a continuous rating nearly equal to the water

wheel capacity. If the charges are based on overload

ratings, the reduction of a certain amount in the peak would
result in less reduction in the consumer's bills than if based

on continuous ratings.

In conclusion, I would say that I have only attempted

to point out in a necessarily brief way a just basis or form
of power rate, and the discussion of such kindred subjects

as off-peak loads, wholesale rates to large users, etc., are

hardly within the scope of this paper. Local conditions may
arise, and do arise, in specific cases necessitating some
departure from this general form, but the fact remains that

the nearer rates in force approach this basis the more
equitable they become.

RAILWAY ACCIDENTS FOR SEPTEMBER.

Record for Month Shows Improvement in One

Direction.

So far as passengers are concerned, signs of a welcome

improvement are noticeable from a glance at a record of the

accidents which occurred on Canadian steam railways during

September. It is worthy of note that not a single passenger

was killed, while only five were injured. This is gratifying.

But the figures which relate to employees do not compare

with the record for August nearly so favorably. The totals

for the two months are as follows :

—

Passengers Employees Others. lotal.

1900 K. I. K. I. K. I. K. I.

September o 5 iS 15 15 7 33 27

Augrust 4 5 6 8 22 2 32 IS

Difference —4 o -I- 12 +7 — 7-f5+i-l-i2

It should be possible to prevent many of the accidents

to employees. Five brakesmen lost their lives by falling

from freight cars, two deaths were caused by defective equip-

ment, and four men were killed while shunting operations

were in progress. There is much room for improvement in

this direction. Fourteen of the accidents, due to trespassing,

could Lave been avoided. Five persons were killed at grade

crossings. ' Here is the month's record for the steam rail-

ways :

—

Passen- Em-
gers ployces Others. Total.

K. 1. K. I. K. I. K. I.

• • 2 2 .

.

I I

4 4 •

Cliaracter of Accident

Derailment

Head on Collision

While Shunting

Highway Crossing
5 3 5

Fell off Freight Cars 5 6 .. .. 5

Trespassing 10 4 10

Pil("h in with hand car 1

.\djusting Couplings 2

Passengers falling off 2

Working on track 2 2

Attempt to board moving
train i

Unclassified i i .. .. i

Working on Cars i i

Suicide (attempted to) 1

Side ladders i

Jumping off train i

Collision (rear end) i

While Switching i

Working under cars i

Struck by switch stand i i

Locomotive Explosion 2 2

Totals o 5 18 15 •5 7 33 27

In the United States.

Railway loss and damage claims and injuries to persons
cost the railway companies of the United States $56,700,000,

according to statistics collected by Mr. Slason Thompson of

the Chicago bureau of railway statistics. This is an increase

of nearly $10,000,000 over the amount paid in igo7, while ten

years ago, in 189S, the payments were only $12,182,000.

These payments now absorb nearly 2% of the gross earn-

ings. In some sections the damage claims are much heavier

than in others. In Texas, in igo8, 5.19% of the rjiilways' rev-

enue went to pay claims for losses, damages and injuries to

persons. In Pennsylvania alone, 26 were killed and ioq in-

jured in six months, at grade crossings.

The statistics for the electric, which we give below, for

August and September, are not so encouraging. Comment
is unnecessary :

—

September, 1909.

Killed. Injured.

Run over i 5

Fell off 3 7

Struck 2 7

Derailment — 2

Attempted suicide — '

Alighting from moving car i 4

Attempting to board moving car — 3

Collisions — 3

August '09 totals

32

27

Recent action of the Winnipeg Board of Control is to be

commended. Following the death of the victim of a street

car accident, they asked the provincial government to take

up the question of compelling the use of the most modem

fenders and wheel guards on all street cars in operation in

the province of Manitoba. It is the opinion of the board

that the frequency of fatal accidents and accidents which

inflict grievous bodily injury calls for radical measures to be

taken.

(Continued on Page 411-)
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS 413

Dorchester Street West, Montreal. President, Geo. A. Moun-

tain ; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—
Chairman, L. A. Vallee; Secretary, Hugh O'Donnell,

P.O. Box lis, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo H. Webster ; Secretary, H. K. Dutcher,

40-4' Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coutlee, Box 560, Ottawa ; S. J. Chap-

leau. Box 203.

MUNICIPAL ASSOCIATIONS
ONTARIO MUNICIPAL ASSOCIATION.— President, Mr.

George Geddes, Mayor, St. Thomas, Ont. ; Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St. Tho-

mas, Ontario.

UNION OF NOVA SCOTIA MUNICIP.A.LITIES. — Presi-

dent, Mr. A. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—Presi-
dent, Mayor Hopkins, Saskatoon; Secretary, Mr. J.

Kelso Hunter, City Clerk, Regina, Sask.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton ; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

AMERICAN INSTITUTE OF ELECTRICAL EN-

GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-

retary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS.—President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-

SOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.
;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, 111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.— Sec

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New
York.

AMERICAN SOCIETY OF ENGINEERING — CON-
TRACTORS.—President, Geo. W. Jackson, contractor, Chi-

cago ; Secretary, Daniel J. Haner, Park Row Building, New
York.

AMERICAN SOCIETY OF MECHANICAL ENGI-
NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith ; Secretary, Calvin W. Rice.

CANADIAN ASSOCIATION OF STATIONARY EH-
GINKF.RS.-Prisidrnt. Ch.irlcs Kollv, Chatham, Ont.; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-
ATION.—President, Peter Gillespie, Toronto. Ont. ; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

\lfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION. — President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Co., Toronto; Secretary, James Lawler, 11 Queen's Park,

Tore nto.

CANADIAN INDEPENDENT TELEPHONE ASSOCl-
.\T10N.—President, Dr. W. Doan, Harrietsville, Ont. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto ; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan ; Secretary, James Powell, P.O. Box 7, St. Lambert,

near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H
Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.-
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,

409 Union Station, Meets third Tuesday each month except

June, July, August.

DO^^II^ION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY.—President,
Dr Martin Murphy; Secretary, B. F. Mitchell, City En-

gineer's Office, Edmonton, Alta.

ENGINEERS' CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

1

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter. H. E. T. Haultain, and W. H. Miller.

and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

INTERNAL COMBUSTION ENGINEERS' ASSOCI-
ATION.—Homer R. Linn, President ; Walter A. Sittig, Sec-

retary, 61 Ward Street, Chicago, 111.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-

Phillips ; Secretary-Treasurer, C. C. Chataway, Winnipeg:,

I Man.

1

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
F.AX.—President, S. Fcnn ; Secretary, J. Lome ."Mian, 15

Victoria Rd., Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
ADA.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

I

Secretary, .Mcide Chausse, P.O. Box 259, Montreal, Que.

I WESTERN CANADA RAILWAY CLUB.—President.

Grant Hall ; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

I

August, at Winnipeg.

I

WESTERN SOCIETY OF ENGINEERS.— 1735 Monad-

nock Block, Chicago, 111. Andrew Allen, President; J. H
Warder, Secretary.



THE

Sanitarp Recicu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

FILTRATION 1 IRST, STHRILIZATION SF.COND.

Apropos of Ihc position \\lii(li lliis Re\iew has

taken up, "That sterilization cannot be looked upon as

a complete method of purifying water, but only as a sup-

plementary method," it may be well to note what has

\)een done at Chartrcs, France, in connection willi an

ozone treatment plant recently installed.

The town of Chartres depends for its water sujjply

upon the River Eure, this being a polluted source. The
plant has a capacity of i ,600,000 gallons per day.

The sterilization of one cubic metre (-65 gallons) of

water requires 370 litres of air (-ontaining 5 6th milli-

gram of ozone per litre. .\ little more than two grams
of ozone are required, therefore, for each cubic metre of

P-ure water treated. The raw water contains alxiul ihiec

milligrams of organic matter per litre.

The water, before it is subjected to the above steri-

lizing influence, is first treated by an elaborate system of

sand filtration. There are ten sand filters, 6 by 7 metres,

with a sand bed one metre thick, supported on iron

grills, which allow the escape of the water and facilitate

mechanical cleaning of the filters. The capacity of these

filters is about 15 to jo cubic metres per square metre

of filter surface per day. Before reaching the sand

filters the water passes through biological filters tilled

with coke, two of which precede each sand filter, and

are operated alternately. In them the water is subjected

to a nitrifying action, and about 80 per cent, of the

bacteria are removed. The first cost for the filter plant

amounts to 25 francs ($5.00) per cubic metre of water
treated per day, while the first cost of the combined filter

and sterilizing plant totals 50 francs per cubic metre

per day.

Referring to a pamphlet recently published by the

" United Water Improxement Co. , Philadelphia," entitled

"Ozone in Water Purification," we find the opening
remarks as follows: "The city of Paris, after many
years' experience with sand filtration, has recently

adopted a process of purifying its water supply, derived

from the Marne ?iver, by means of electrically produced
ozone. This decision has been reached after ten years
of careful experiments, in which ozonization has been

placed in competition with filtration in all its forms."

Now, the natural conclusion which anvone would
deduct from the above statement must only be that sand
filtration is a defunct process in Paris, and is super-

ceded by ozone treatment.

If we read a little further on in the pamphlet we find

another statement as follows: "The ozone purificatior

plant has been planned to treat 24,000,000 gallons a da^
of water which has hitherto been imperfectiv purified h\

nn elaborate svstem of slow sand filtration at St. ^[aur.

.1 suburb of Paris."

Surely the meaning which this sentence is intended
to convey is that ozonization is planned to supersede and
replace the slow sand filtration plant.

.\t the top of page 5 of the same pam|)lilct we read
also that "Recent improvements in the art . . have
brought the cost of ozone purification far below that of
either slow sand filtration or mechanical filtration."

Indeed, the difference in favor of ozonization is now so
great that if costs alone were the chief consideration no
communit)- would be justified in spending the enormous
sums of money required to treat public water supplies
by .my of the old methods."

Here, again, one system is quoted as in competition
with the other, and the inference to be drawn is that it

is a question of choice between filtration and sterili-

zation.

Let us turn, however, to the "journ.il of the Royal
Sanitary Institute," February, 1909, and quote from Dr.
Samuel Rideal, page 48: "The Paris municipality have
decided to ozonize the whole of their Marne supply at

St. Maur, equal to 90,000 cubic metres per day. The
water to be treated will pass through the existing filters

at twice the present rate."

^^'e find, therefore, that this ozone treatment is not
intended to supersede the sand filtration, but to merely
form an adjunct.

It is admitted on e\ery h.md th.il, although sand
filtration may arrive at near perfection, one hundred per
cent, efficiencies are not obtained in bacterial removal,
and that sterilization can only be relied upon for abso-
lute purification. It is not sulliciently admitted, however,
that sterilization only becomes possible after thorough
liltration, and to be effective the tw'o processes must go
hand in hand. It is not a question of comparison of

efiiciency between the two processes. Those who for

trade or other purposes are taking up this position are

doing more harm to the problem of sterilization than
open antagonists to the whole principle.

In the London "Times" (Engineering Supplement),
.August 4th, igog, a chemical correspondent concludes
an article on "Ozone for Water Purification" with the

remark: "It should not be inferred from these observa-

tions that the adoption of the ozone process will abolish

the necessity for the use of filter beds."

.'Vs a matter of fact, purification by ozone does not

affect the turbidilv of water, this remaining const.int.

In the case of the tests made by Mr. .\ . E.

W.ilden at Baltimore ("Engineering News," March
1 8th, 1909), with 59,000 bacteria per c.c, 9S.85 per

-ent. were removed, there being 680 bacteria per c.c. in

the raw w-ater. The turbidity of the raw water is given

It 400 and the turbidity of the ozonized water at 400.

\n cxplan.ition of the poor result of this test has been

ri\en that it is no indication of what ozone can accom-
plish with a clear but bacterially impure water.
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Here we h.uc it all in a iiulsholl. Suspended matter

must be first ronioved before it is practical to sterilize

water with any doyrco of ellkiency. Removal of sus-

pended matter can only be obtained by sedimentation in

storage with or without coagulants or by straining

through filters.

We are constantly being asked the question

:

"Which is the best, ozone treatment or filtration?" Our
answer is, without doubt the first duty of any munici-

pality is to provide elTicient filtration of water first, and

if sterilization is required as an extra safeguard, only

then can it be considered as a method of further treating

the filtered water to kill off, if possible, any of the few

bacteria remaining.

AUTUMN AND TYPHOID.

The autumn and early winter seasons arc more asso-

ciated with typhoid epidemics than any part of the rest

of the year.

Typhoid in many places is practically endemic ; that

is, the germ of infection is always present. Given the

suitable conditions for the spread of the germs, the dis-

ease, if not closely watched and guarded by quarantine

laws, becomes epidemic.

It may be possible in some instances to determine

the cause of the beginning of an epidemic, by means of

milk or water coming in contact with excreta, or some
other defined cause. The continuation of an epidemic is

generally due to want of care in isolating a patient, and

a lack of knowledge of the proper precautions to take in

preventing the spread of infection.

A list of instructions issued by the Saskatchewan

Government for the public guidance in the form of a

leaflet is well worth consideration and practical atten-

tion :

—

Instructions in Cases of Typhoid.

1. Typhoid fever is contracted solely by the

mouth. If you do not put the poison of typhoid

fever into your mouth you will never contract

typhoid fever. Therefore, watch the mouth.

2. Do not eat or drink anything (water,

milk, oysters, fresh vegetables or anything else)

unless it has been first boiled, broiled, baked,

roasted, fried or otherwise thoroughly heated

through and through.

3. Do without all food or drink which has

not first thus been heated. (Canned or bottled

foods or drinks, other than milk or water, are

not included in this.)

4. If living in the same house with a

typhoid fever patient, do not handle your own
food, or food intended for anyone else, even if

it has been heated, except with hands that have

been thoroughly washed with soap and very hot

water. (Preferably also w-ith antiseptics—ask

your physician about the antiseptic to u.se.)

W'ash lieforc every meal in this way and before

cooking, serving or eating anything or putting

the fingers in the mouth.

5. If there are flies about, see that all food

and drink is protected from them at nil times.

Flies often carry typhoid poison to foods and

drinks.

6. The poison of typhoid fever does not

show itself for two weeks after it enters the

body. Therefore, for the next two weeks
typhoid cases may develop from typhoid poison

already taken in. But any case which develops

on or after will be due
solely to neglect of this notice and failure to

carry out minutely the directions here given.

SEWAGE DISPOSAL.

Removal of Putrescibility.*

Chapter VII.

Percolating Filters.

In the issue of September 24tli, it was concluded that

certain points must be observed in order to obtain the

maximum efficiency in purification of sewage by means of

percolating filters.

The points noted were :

—

(a) Even distribution of the sewage over the whole sur-

face of the filter.

(b) That the sewage be not presented in the form of

bu'k, but broken up into drops or spray.

(c) The porosity be of open character, that the drops of

sewage will not fill the pores to the exclusion of air.

(d) That the passage of the drops of sewage through

the filter be sufficiently slow, to give ample time for the ab-

sorption film to extract from each drop of sewage, the organic

impurities contained.

(e) That the liquid supplied to the filter never be under

pressure, beyond the gravity inherent to each independent

drop, so that there is no flushing of the filter.

We will now proceed to deal with the above points in

the or 'er named, and leave the important subject of the

effect of frost and protection from frost for subsequent con-

sideration.

Even Distribution.

Under this heading the points (a) and (b) will be dealt

with together.

It has been previously pointed out that the contact be<l

was the result of an effort to get over the difficulty of even

distribution. Even distribution was obtained by filling the

contact bed to the point of saturation, that is the sewage

was presented in the form of bulk to the exclusion of air.

This produced conditions unfavorable to nitrification, air be-

injj necessary to this fermentative process.

A number of devices have been brought out with a view

to solving the difficulty of even distribution, combined with

the view of presenting the sewage in the forms of drops or

spray. Generally speaking, these devices partake of two

forms, either as fixed sprays, or revolving sprinklers.

Outside these two main divisions, sewage has, on a small

scale, been distributed by means of perforated corrugated

iron troughs, and by means of automatic tipping tanks. In

the latter connection, the Fifth Report of the Royal Commis-

sion on Sewage Disposal states, "Tipping troughs and

dripping trays are, in our opinion, more suitable for small

•These articles are specially prepared for this Review h

Mr. T. Aird Murray, Consulting Engineer, Toronto.
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than for larye installations. They can adapt themselves to

largo variations of flow, and in the case of small or medium-
sized works, where constant supervision is not available, this

is a K'reat advantage. \Vc may add that these trays are

better suited for the distribution of a large volume of weak
liquid than a small volume of strong liquid.

'' The distribution is seldom perfect by either of these

forms (if distribution, and consequently it is advisable to

have deep beds where they are adopted. Further, owing to

the fact that the delivery of liquid in both cases is more or

less constant, medium-sized or coarse material should be

used, to prevent ponding.
" A certain amount of supervision is necessary as a tray

may become blocked or a trough may fail to tip."

The above conclusions appear to be fair, apart, howeviT,

from the classifying of drip trays along with tipping troughs.

Drip trays have, to our knowledge, proved satisfactory in

many small installations, when the tipping trough has failed.

The best form of drip tray is that invented by Mr. F. Wallis

Stoddart, which will be understood from the accompanying

sketches The distributor consists of corrugated sheet-iron

plates laid evenly over the surface of the bed in the form of

.Stoddart's -method of distribution came into vogue in

iSo"^. and was preceded by a somewhat similar method
adoptcHl at Salford, (F.ngland), by Corbett, the city engineer,
who <<)nceived the method of leading sewage into percolat-
ing iilters by means of wood troughs or channels placed
about 3 feet above the filters, the sewage overflowing the
troughs and splashing in the surface of the filters. Corbett,
however, replaced his distributing troughs by fixed perfor-
ated pipes, through which the sewage was discharged
periodically by aid of a syphon. This is really the parent of
the fixed spray principal. It was not long before Corbett
improved the form, resulting in the fixed fountain spray
(which has become known as the Salford spray), and adopted
by Watson, if Birmingham, on a large scale, at Columbus,
Ohio; and at Hamilton, Ontario; etc.

The fixed spray necessitates a working head of from
two to eight feet. The sewage is distributed from a collect-

ing tank, (after the solids have been removed), by pipes
either placed on the surface of the filter or within the bed
of the media. From these pipes perpendicular junctions,
pieces are led to above the surface of the bed, terminating
with a spray nozzle. The sewage is emitted from the nozzle

FIG. I.—SKETCH OF THE STODDART SEWACE DISTRIBUTOR (PATENT).
•A.—Distributor. C—.Attachment of Distributor to Channel.
B—Supply Channel F—Chair with Set Screw.

channels with perforations on top. On the lower face of the

channelling there are placed at intervals projecting points

from which the liquid drops to the surface of the bed.

Messrs. Gait and Smith (Engineers, Toronto), have re-

cently installed the above method of distribution in connec-

tion with a biological filtration plant at Vernon, B.C. They
claim that its chief advantages apart from distribution are,

—

no moving parts which can be affected by frost, and that in

the case of a small installation, it can be readily covered in

and protected. There is no doubt that the simplicity and

effectiveness of the method recommend themselves for small

beds. In the case of large works, however, difficulty is en-

coun.ered in laying the channelling evenly, and maintaining

the proper levels, so as to prevent overdosing at certain

points to the exclusion of others. The system has been

successfully applied at numerous country houses, and private

and public institutions, but has had no wide adoption in the

case of larger works.

by virtue of the head pressure in the form of a circular foun-

tain spray. The surface of the filter presenting any number
of these circular sprays as arranged. Usually the filter beds

are arranged as squares or rectangles, and each separate

spray being a circle, the intervening space between each

circle receives no sewage, consequently a large area of the

filtering material is continually out of use.

Further, in spite of all efforts to vary and improve upon

the form of nozzle, an even and equal distribution of sewage
over the surface, contained in the circle area has been found

imposs'ible..

The fact that there are no moving parts connected with

the fixed spray has led the Massachusetts Board of Health

t make a number of experiments in this direction ; it being

thought, that, where it is a question of frost, the fixed spray

presented advantages over the revolving sprinkler. In this

connection we would quote the conclusions arrived at, pub-

lished in igo7. State Board of Health Report.
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"From the experiments with the sprinklers it is seen

that, while the mean rate upon the area wet may be kept

down to the point where good purification is assured, small

IK)rtions of this area are receiving' the bulk of the sewage at

rates many times greater than practical, while the larger

portion of the filter is being operated at a very low rate.

The result is that a considerable proportion of the sewage

may pass through the filter practically unchanged, and a

small portion be highly purified ; in other words, the effluent

from the filter may be a mixture of highly purified effluent

and of practically unpurified sewage, rather than a uniformly

purified effluent."

"The sprinkler tests have shown that, as the head is in-

creased, the size of the area covered by any sprinkler, and

the rate of discharge by the sprinkler increase, but that, the

mean rate on the area wet diminishes. These tests have

shown, also, that nearly all sprinklers arc more efficient in

producing uniform distribution when operated at the higher

heads, and that only a small variation in th;s efficiency is pro-

duced by elevating the sprinkler above the surface. The
rates obtained with nearly all of the sprinklers have been so

large that they could not be operated continuously without

causing the filter to be flooded at much higher rates than are

B C

FIG 2.—KEY TO PARTS OF THE STODDART SEWAGE
FILTER.

A—Feed Channel from Tank. F—Chair with Set Screw.
B—Main Channel G—Distribuior.

C—Supply Channel. H—Pier.

D—Stopend or Penstock. J—Filter Body (cHnker).
E—Iron Tee. K—Collecting Channel,

ai present believed to be advisable ; and for this reason a

system of distribution by sprinklers of any of these types

should also include some device for producing intermittent

operation. Operating the sprinklers under variable head

has resulted in wetting the portion of the surface adjacent

(o the sprinkler which was entirely overthrown by the same
sprinkler under constant head ; but this more complete

wetting has not resulted in any material increase in the

uniformity of distribution, since a greater volume of sewage

is concentrated upon a smaller overdosed area."

The Royal Commission dealing with the above question

have to- state (page 92, 5th report), "Distribution by means
o.* perforated pipes or nozzles laid over a filtering area is al-

most always rather uneciual, and this would be a disadvant-

are, except in the case of fairly deep beds, constructed of fine

or medium material, or deep beds, (say eight feet or

more), of coarse material. This method of distribution,

moreover, needs a considerable head of liquid for proper

working, and also requires constant attention to keep the

pipes and distributing holes clean and free. At Birmingham,
where the nozzle form of distributor is in use on a large scale,

for each acre and a half of filter, one man is constantly em-
ployed night and day in cleaning nozzles."

(To be Continued).

THE ELECTRIC FURNACE AT DOMNARFVET.
SWEDEN, ETC

By Eugene Haanel, Ph.D. (Director of Mines for Canada).

In the winter of 1905-6, a series of experiments in electric

smelting were conducted at Sault Ste. Marie, Ont., under

the auspices of the Dominion Government, with the object

of establishing the feasibility of economically smelting Can-

adian magnetic iron ores comparatively high . in sulphur,

but free from manganese ; and using charcoal as the re-

ducing agent.

ks a result of these experiments, the electro-metallurgy

of the reduction of refractory iron ores without the use of

coal or coke fuel was established ; and—as far as could be

expected from a small, experimental furnace—the output of

pig iron per electrical horse-power-year, determined. More-

over, based upon the experience thus gained, certain funda-

mental changes and improvements necessary in the con-

struction of an economic electric furnace in the future were

Fig. I.—Plan of Electric Smelting Plant.

suggested, in order to render it suitable for the production

of pig iron on a commercial scale.

Although the Canadian experiments of 1905-6, proved

entirely successful as regards the special objects aimed at,

and while considerable interest in the reduction of iron ores

by the electro-thermic process was manifested at the time,

no additional experimentation of any significance has been

undertaken in Canada, along the line suggested in the Mines

Branch report, to ensure the commercial success of electric

smelting. In Sweden, however, where the conditions govern-

ing the economical use of the raw materials necessary for an

iron industry are very similar to, and in many respects iden-

tical with, those existing in several of the provinces of the

Dominion of Canada, the importance of an economic, com-

mercial, electric smelting process was fully realized by three

young Swedish engineers some two years ago. These engi-

neers, viz., Assar Gronwall, Axel Lindblad, and Otto Stal-

hane—stimulated by the successful results of the work done

at Sault Ste, Marie—undertook to solve the problem of de-

signing and constructing a commercial electric furnace.

* Report to the Department of Mines, Canada,
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Inasmuch as the electro-metallurgy of the reduction of

iron ores had been established by the Canadian experiments,

these Swedish inventors concentrated their entire efforts in

an attempt to solve the practical, commercial problem, alonjf

the lines susjfested in the official report. In carrying out

their plans to a successful issue, they were ably assisted by

the ironmasters of Sweden, who manifested great interest in

this question. Special assistance was rendered by the able,

and far-sighted director, K. J. Ljungbcrg, and the vice-

director, Lars Yngstriim, of the largest and most influential

industrial company in Sweden, the Stora Kopparbergs Berg-

slags Aktiebolag. The inventors made an agreement with

this company, and the Trafikaktiebolaget Grangesberg-

Oxelosund (owners of the largest iron ore deposits in Swe-

den), to carry on smelting experiments on a large scale at

the Domnarfvet Ironworks.

In order to concentrate their individual attention on this

problem, the inventors formed a company called the Aktie-

bolaget Electromotall, to which the patent rights were as-

signe<l.

Evolution of the Electric Shaft Furnace.

The construction of the specially designed electrical

machinery, and the preliminary work necessary for the con-

struction of the furnace, were commenced in April igo6; and

Fig. 2.—Diagram of Switchboard Connections In Generating

Station.

towards the end of that year—when the installation of the

electrical machinery and high-tension cables, etc., was com-

pleted the construction of the first electric shaft furnace was

begun.

This furnace was put in operation April 1907, and from

that time experiments were continuously carried on and

improvements made ; the daily experience thus gained being

utilized in successive changes in design and reconstruction

towards perfection. All experimentation was conducted

along scientific lines, and has yielded a rich fund of usable

knowledge and instructive data as follows:— (i) On the

construction and operation of electrical furnaces; (2) on the

conductivity and other characteristics exhibited by materials

when subjected to high temperature; (3) on the qualities of

the refractory lining materials : and (4) on the most suitable

manner of designing and constructing the masonry of the

furnaces. In addition to this, different methods of supplying

the current and of various contact devices, etc., were tried

and tested. In these initial steps the experimenters did not

conline their entire attention to the practical side of electric

smelting, but carried on laborious researches and investi-

gations concerning the solution of purely theoretical prob-

lems; and the determinations made and data gathered will

doubtless form an important contribution to the electro-

metallurgy of iron and steel.

Taking into t onsiJeration the fact that tlii' inventors

have signified their intention of writing a detailed account

of all the experiments conducted by the niduring the past

three years, it will be unnecessary for me lo enter into

minute details; but lo set forth only such facts as have a

direct bearing on the experimental trials witnessed at Dom-
narfvet.

With a view of elucidating a number of disputed tech-

nical iwints involved in the smelting process itself, initial

experiments were conducted at Ludvika during the summer
of 1907, with a small furnace of 300 horse-power capacity.

During these preliminary experiments many difficulties were

encountered which had to be overcome; and it was not until

the summer of 1908 that they succeeded in designing and

constructing a furnace which, in their opinion, could be

economically used in practice. Towards the end of the

summer a number of experiments were made with this fur-

nace, which demonstrated that the type evolved was durable,

and that a good output could be obtained therefrom, not-

withstanding the fact that the furnace was constructed with

a relatively low shaft in order to reduce the building ex-

pense. On account of this low shaft, which was open at the

top—as in the case of the furnace employed at Sault Ste.

Marie—the consumption of charcoal was large, viz., cwts.

6 lbs. per metric ton of pig iron produced. .A considerable

I>ortion of this charcoal was consumed at the top of the open

shaft, and the gas escaping from the furnace consisted al-

most wholly of carbon monoxide. Hence, notwithstanding

the excellent results obtained with this furnace, the inventors

conceived that by utilizing the waste gases, even more

economic results could be attained ; they consequently de-

cided to construct a new one of larger capacity, with a higher

and more rationally designed shaft.

The new furnace was completed early in December 1908,

and the intention was to at once begin an extended trial run ;

but owing to a severe drought this extended trial had to be

postponed. Some time previous to the completion of this

furnace the inventors tendered the writer an invitation to

witness a short trial test to take place early in December.

Although little rain had fallen up to this time, hopes were

entertained that by the middle of December there would be

sufficient water to carry on the contemplated experimental

trials.

Soon after receiving the invitation, I received official

instructions to proceed to Sweden to investigate and report

upon this new electric shaft furnace, and sailed for Europe

via New York, on November 25, tgoS. Immediately on my

arrival in Stockholm, where I met Mr. Gronwall—one of the

inventors of the furnace—it was arranged that we should go

to Falun for the purpose of placing before Mr. Ljungberg,

the general director of Stora Kopperbergs Bergslags Aktie-

bolaget—at whose works the furnace was erected—the great

importance to Sweden, as well as other countries, of making.

if possible, the contemplated special trials. As a result of

'

this conference, he very generously allowed the use of power

to operate the furnace for twelve days. The inventors in-

formed me, however, that they did not expect entirely satis-

I factory results as regards the output of pig iron per electri-

cal horse-power year, since a furnace of this size could not

possiblv arrive at its normal working condition in the short

time allowed for the test inasmuch as the walls are so thick
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that it takes a comparatively long time to heat them entirely

through ; and acceleration of the heating- could only be

accomplished at the risk of damaging the furnace walls. In

addition to this, the shaft should not be filled to the top until

after several days' working.

In concluding this preface, it may be mentioned that the

experimental trials witnessed were not conducted for the pur-

pose of determining the output of pig iron per electrical

horse-power year—this had been satisfactorily determined

by the experiments at Sault Ste. Marie, as well as by the

Swedish inventors in their experiments with the furnace

preceding the one investigated at Domnarfvet—but to de-

monstrate the commercial feasibility of the furnace, and to

prove whether uniform working- without disturbance could be

expected.

Description of the Plant.

The experimental plant (Kig. i) was installed in an old

building adjoining the basic-Bessemer converter house. The

machinery, which was specially designed and constructed

From the switchboard the current is conducted through

copper bars, laid in cement channels, to the three-phase

transformers. The capacity of these transformers is 1,500

K.V.A., and their ratio of transformation 14: i. By regu-

lating the tension of the generator, the low tension sides of

the transformers can be altered, through small intervals,

from 20 to 85 volts. The ratio of transformation can be

altered to 7 : i by means of certain easily performed changes

of couijling in the transformers ; in which case the low ten-

sion can be varied between 40 and 170 volts. The trans-

formers are cooled with air supplied under pressure by two

electric blowers. A switchboard is situated conveniently

near the furnace for controlling its operation. On it are

mounted the following instruments :—One three-phase pre-

cision wattmeter for differently loaded phases ; three ampere

meters—one for each phase, and one voltmeter. The am-

pere meters, and the wattmeter, are connected to the current

system by means of transformers. The voltmeter and ten-

sion terminals of the wattmeter are directly connected to

two of the conducting bars.

-^

ST. ift/> efowfi /fntt/o'/yirj

K.Vv •«-"».*•*'' Jnf'<^. Hia^Mi I*i7ea, o-ioo/K'^, l^S *».^ . to I'e''. f s ..

V l^vPmtltr, HkS^i^t Z*«SM». o-'o^ir^if.

Fig. 3.—Diagram Showing Connections of Instruments

Controlling the Furnace.

for the experimental trials, consists of a three-phase syn-

chronous motor of about 900 horse-power, supplied with a

current of 7,000 volts, and 60 periods, from a three-phase
cable line in the ironworks. This motor is directly coupie*!

to a three-phase generator, which supplies current of 25
periods, adjustable to between 300 and 1,200 volts, through
small intervals to the transformers erected in the immediate
vicinity of the furnace. By means of this extensive regu-

lation it is possible to determine the most suitable voltage
to be employed with furnaces of different construction, and
operating under various conditions.

The fields of both the synchronous motor and the gener-

ator are fed with current at a tension of 220 volts, from a

direct-current generator of 20-kw. capacity, directly coupled
to the system. For starting the system a three-phase syn-

chronous motors, directly coupled is employed. This is fed

with a current stepped down to 500 volts. The arrange-
ment for controlling the machines may be seen from the

coupling scheme shown in Fig. 3.

To protect these instruments from heat when tapping,

an iron curtain, which may be lowered or raised, is placed in

front of the switchboard. The connection of the instru-

ments is shown by the connection-diagram, Fig. 3 ; while the

external appearance of the arrangement is shown by the

photograph, Fig. 4. It will be seen that the wheels—by
which the electrodes are adjusted—are placed under the in-

struments in such a manner that the wheel and ampere

meter opposite to each other belong to the same phase.

Description of Electric Furnace.

In genera! appearance this electric shaft furnace is un-

like any hitherto constructed, being very similar in design

to an ordinary blast furnace, in which the tuyeres are re-

placed by electrodes.

k vertical section of the furnace is represented by Fig. 5;

and Fig. 6 shows a plan with the shaft and electrodes re-

moved. The height of the furance above ground level is

about 25 feet. The melting chamber or crucible containing
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the electrodes is about 7 feet hig^h, and is of greater diameter

than any other part. The shaft is about iS feet high, the

lower end of which— for about 4 feet—has the form of a trun-

cated cone ; for the purpose of directing the charge into the

crucible in such a manner that the electrodes, lining, and

descending charge, could not come in contact. This special

feature in the design was introduced by the inventors after

reiieated experiments, which demonstrated that the upper

surface of the column formed by the materials charged into

the furnace assumes a definite angle, viz., 50 degrees to S5

degrees to the vertical, when the materials—crushed to nor-

mal size, and at the same temperature as that existing in

the melting chamber— are allowed to fall through a circular

aperture into a free space. In Fig. 5 the slope is indicated

by dotted lines.

It is this isolation of the descending charge from the-

lining at the point where the electrode enters the furnace

that constitues the particular economic advantage of the con-

struction, since it prevents the destruction of the lining,

which occurred in all previous furnaces where the electrode

came directly in contact with the melting charge and the

lining ; for the temperature of the brickwork in close prox-

imity to the electrodes becomes so great that the most re-

fractory lining materials are rapidly destroyed—even when

the electrodes are cooled by the water jackets.

The contracted neck of the shaft immediately over the

central opening into the melting chamber is not supported

by the arched roof, but the entire weight of the shaft is

carried by six cast-iron columns arranged symmetrically

around the furnace hearth.

The melting chamber is made in the form of a crucible,

and is covered with an arched roof provided with openings

for the reception of the electrodes and descending charge.

The roof and walls of the crucible are lined with magnesite.

For the purpose of cooling the brickwork composing the

lining of the roof of the melting chamber, and thereby in-

creasing its life, three tuyeres are introduced into the cru-

cible—just above the melting zone—through which the com-

paratively cool, tunnel-head gases* are forced against the

lining of the roof into the free spaces. This gas absorbs

heat from the exposed lining of the roof and walls, and the

free surface of the spreading charge, thus effectively lower-

ing the temperature of the roof and exposed walls.

With the exception, however, of radiation from the tuy-

eres, no heat is lost by this method of cooling or lowering of

temperature, since the heat given up by the lining of roof

and wall to the comparatively cool gas introduced through

the tuyeres, is imparted in passing upward through the shaft

to the cooler portions of the descending charge. This effects

not only a better utilization of the reducing power of the CO,
but in addition, produces a better distribution of heat

throughout the charge in the shaft than in any electric fur-

naces previously constructed.

The tuyeres are provided wdth sight holes, covered with

mica, through which the interior surface of the arched roof

can be observed. By n cans of this device it is possible to

* During the run of the furnace now in progress (July

7) an examination of the tunnel-head ga^es was made, re-

sulting as follows :—The escaping gases were kept (by regu-

lating the circulation) at a temperature of 200° to 300°; and

the following is an analysis when using :

—

Hematite

:

Per Cent. Magnetite

:

Per Cent.

CO, 40 CO; 25

CO 50 CO 65

H 10 H 10

determine approximately the necessary quantity of gas re-

quired to effectively cool the roof lining at the mouth of the

milting chamber.

Each electrode was built up from two carbons 11 inches

square x 63 inches long, making the total cross section of

the built-up electrode 11 inches x 22 inches. The electrode

holder is made of a strong steel frame, forming a support
for the wedges by means of which the copper plates con-

ducting the current from the copper cables are pressed

against the faces of the electrode. The electrode is clamped
in the steel frame mentioned above, and slides on two guides,

which serve the two-fold purpose of keeping the angle of

inclination to the vertical constant and relieving the arched

roof of any undue strain which would arise from the weight

of the electrode—if insufficiently supported. A steel cable,

secured to the top of the electrode holder and passing over

a system of guide wheels or pulleys to the drum operated by
the hand-wheel on the switchboard, serves to lower and raise

the electrode, by winding or unwinding the drum. In order

to protect the parts of the electrodes outside the furnace

from the oxidizing action of the air, a suitable covering is

provided.

The water-cooled stuffing boxes, through which the elec-

trodes enter the melting chamber, are provided with special

devices (not shown on the drawing) for preventing the gas

under pressure within the melting chamber from leaking out

around the electrodes.

The shaft—as previously mentioned—is supported by an

iron plate, resting on six cast-iron pillars arranged sym-

metrically around the furnace hearth. To prevent the

pillars from being cut off in the event of the molten iron

accidentally finding its way to them, the lower parts are pro-

tected by sand enclosed in a sheet-iron casing. This mode

of construction enables the operator to repair or replace

—

without removing the shaft—those parts of the furnace need-

ing the most frequent repairs, viz., the lower part of the

shaft, and the melting chamber.

In order to collect the waste gases at the throat or the

furnace—with the object of utilizing them economically for

the purposes specified, and at the same time to protect the

charcoal fuel from premature combustion—the top of the

shaft is closed by an iron cover, fitted with a charging bell

and hopper, covered in by means of a specially constructed

sheet-iron hood, designed to prevent gas explosions caused

by the intrusion of atmospheric air into the shaft when a

charge is being introduced.

The collected gases at the throat of the furnace are dis-

charged into a downcomer pipe, provided with a dustcatcher,

from which the gases—largely denuded of dust—are drawn

by means of a fan, and forced down into the smelting cham-

ber through the tuyeres. With a view of preventing excess-

ive pressure in the interior of the furnace, an uptake pipe

—

provided with loaded, self-closing valve—is placed at the

junction of the outlet pipe and top of downcomer, for con-

ducting the gases generated in the furnace (when the pres-

sure reaches a certain point) to apparatus designed for the

utilization of the waste gases, or to the atmosphere.

Raw Materials Used.—The iron ore placed at the dis-

posal of the inventors for the trial run was magnetite from

Grangesberg, and had the follo%ving compostion :—FejO.,

66.46 per cent. ; Fe.O,, 21.21 per cent. ; MnO, 0.30 per cent.

;

MgO. o.oS per cent.; CaO. 384 per cent.; .\1..0„ 107 per

cent. ; SiO., 3.16 per cent. ; P.Oj. 2.34 per cent. ; S, undeter-

mined ; metallic iron, 62.06 per cent.

During the first part of the trial run, coke containing 85

per rent. C and 0.55 per cent. S was u-ed. This, however.
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had been exposed for a long: time to the open air and rain,

which made its perc«ntage of moisture unusually high. Lime
was used as a flu.x. The raw material—crushed to pieces
of about I inch diameter—was conveyed to the charging Hoor
of the furnace, where it was weighed, and charged by hand.
The instruments were read every half-hour, the product of

each tapping carefully weighed, and samples of both the

iron and slag taken for analysis. The iron and slag were
tapped through the same hole, but no difhculty was encount-
ered in separating thi- iron from the slag after cooling. The
men operating the furnace were divided into two shifts, each
shift being of twelve hours duration, and consisting of four
labourers and a foreman.

Heating of the Furnace.—Notwithstanding the fact that

the furnace was new in every respect, only one week was

Fig. 4.—Wheels and Instruments for Controlling the
Electrodes.

allowed for heating from the tinic the first coke fire was
lighted in the melting chamber to the time of the first tap-
ping. Experience with blast furnaces has proved that at
least three weeks should be devoted to the drying of the
linings in furnaces of this size, prior to charging, otherwise,
the heat energy which should be utilized in the reduction
and dissociation of the ores will be expended in converting
the moisture in the brickwork into steam, resulting in the
chilling of the iron, and consequent reduction of the output.
The unavoidable neglect of this precaution in the present in-
stance interfered materially with the normal thermal working
condition of the furnace throughout the entire trial—especi-
ally at the beginning—as the output tables clearlv show.

Power Supplied to the Furnace.—Although the furnace
was designed for a much larger capacity, the power available
at the time was only 400 to 450 kw. The tension was kept
at between 40 and 50 volts, and the power factor—which,
with the lower tension during the first part of the run was
0.85-rose to 0.90 with the higher tension.

A point in the construction of the furnace deserving 01

I

special attention is the almost complete absence of fluctu-
ation in the instruments for recording the current and ten-
sion delivered. This, in former electric furnaces, occasioned
a serious difficulty, and necessitated either the installation

I

of automatic electrode regulators, or the constant presence
of a man at the switchboard for adjustment and regulation.

j

In this case, however, the only regulation required is that

I

corresponding to the consumption of the electrodes, which
requires to be done once a day, and sometimes for slightly

j

longer periods. The cost of the electric installation for this

furnace, compared with that of other types, is therefore
' cheaper, inasmuch as the costly apparatus for controlling

the electrodes is dispensed with. Since the fluctuation of

j

power is almost negligible, and current shocks do not have
to be taken into consideration, this type of electric furnace
constitutes an ideal load for a power station.

The Trial Run.

The trial run was started at 6.30 a.m., December 27,

when the readings of the different measuring instruments
were taken and recorded every half hour. Samples of the

pig iron and slag were taken for analysis, and the iron

—

after the slag had been entirely removed—carefully weighed.

During the first part of the trial the composition of the

charge was: Ore, 209.0 lbs.; coke, 48.4 lbs.; lime no lbs.

The coke used in this charge corresponds to a consumption
of about 810 lbs. per ton (2,240 lbs.) of pig iron. During
tapping, however, carbon was observed to escape through

the tap-hole with the slag, which, in addition, contained a

considerable amount of carbide. This indicated an excess

of carbon. The charge was, therefore, altered the next

morning- to the following composition : Ore, 2og.o lbs. ; coke,

42.0 lbs. ; lime, 4.4 lbs. ; corresponding to a consumption of

carbon of about 704 lbs. per ton of pig iron. On the even-

ing of the same day the charg-e was again changed to: Ore,

220.0 lbs. ; coke, 41.8 lbs. ; lime, 4.4 lbs. ; which corresponds

I I a consumption of carbon of about 671 lbs. per ton of pig

iron.

The coke used up to this time was very wet, having been

exposed to rain and snow. .\s, however, dry coke, which

consequently contained a higher percentage of carbon per

tinit weight, was now available, the charge was again

changed to: Ore, 220.0 lbs. ; coke, 37.4 lbs. ; lime, 4.4 lbs. ;

which corresponds to a consumption of coke of about 605

lbs. per ton of pig iron. This might be further reduced

when the furnace is working normally, and the gases circu-

lated as previously described. However, this consumption

of carbon must be considered as extremely satisfactory.

Analyses of the pig iron from six different tappings,

and of the slag from tapping No. 4, are given below. From
an inspection of these analyses it will be seen that the sul-

phur content, especially in the last one, is exceedingly low.

During the last tapping the temperature of the furnace was
higher than in the former tappings, which accounts for the

low sulphur content.

Analyses of Pig Iron ProHticed.

Cast. No.

4

5

<)

'3

c
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The analysis of slag from cast No. 4 was as follows : SiOj,

26.54 per cent.
; CaO, 54.48 per cent. ; S, 0.78 per cent. ; fe

0.35 per cent.

The readings of the volts and ampores, and the con-

^unlption of enerfe^y, are given in the following table. As
previously explained, these figures cannot serve as a cri-

terion for judging the process commercially, and are only

inserted here as they may be of some interest from a techni-

cal [Xjint of view :

—

Electrical Measurements.

AnijiiTes. ~

Date Time 1. 11. III. > ^ Remarks.

r>€C. 27 6.30 a.m. 6,800 6,800 6,Soo 41 400
"

7.00
"

6,800 6,800 7,000 42 415
"

7 30
"

7,000 7,000 7,000 40 400
"

8. 00 "
7,000 7,000 7,000 41 405

"
8.30 "

6,800 7,000 6,800 42 415
"

().oo
'

7,000 7,000 7,000 40 400
"

<)-30
"

6,800 7,CDC 7,000 40 305 2,860 lbs. of
" 10.00 "

6,800 6,800 6,800 40 385 pig- iron cast.
" 10.30 "

7,000 7,000 7,000 40 400
" 11.00 "

7,200 7,000 7,600 38 380
"

11.30 "
7,200 7,000 7,200 38 375

" i^-oo "
7,200 7,200 7,400 33 325

" 12.30 p.m. 7,200 7,200 7,400 39 3QO
"

1. 00 "
7,200 7,200 7,400 38 380

" 1.30 "
7,200 7,600 7,200 36 360

'
2.00 "

7,400 7,400 7,200 36 360 1,067 'bs. of

"
2.30

"
7,400 7,200 7,400 38 385 pig iron cast.

00 "
7,200 7,200 7,200 40 400

30
"

7,400 7,200 7,400 39 395

00 "
7,400 7,400 7,600 40 415

30
'

7,200 7,200 7,400 38 380

00 "
7,200 7,200 7,400 40 405

30
" Power oft', due

00 "
to change on

30
" switchboard

00 "
6,200 6,400 6,600 42 3S0 wiring.

30
"

6,600 6,800 7,000 40 380

00 " 6,800 7,000 7,000 40 385

30
"

7,200 7,200 7,000 36 350 1,411 lbs. of

00 "
7,200 7,200 7,000 36 350 pin iron cast.

30
"

7,400 7,400 7,400 36 365

00 "
7,400 7,400 7,400 36 365

30
"

7,400 7,400 7,200 37 370

00 "
7,200 7,400 7,200 36 355

30
"

7,200 7,400 7,000 36 350

00 "
7,200 7,400 7,000 36 350

30 a.m. 7,000 7,400 6,800 40 395

00 "
7,000 7,400 7,000 40 400

30
"

7,000 7,400 7,000 40 400

2.00 "
7,0001 7,400 6,800 40 395 1,650 lbs. of

2.30 "
7,000 7,400 7,000 40 400 pig- iron cast.

3.00 "
7,000 7,200 7,000 38 375

3.30
" 6,800 7,400 7,000 39 385

4.00 " 6,800 7,200 6,800 39 375

4.30 " 7,000 7,400 7,200 36 355

5.00 "
7,200 7,400 7,200 36 355

5.30
"

7,400 7,400 7,600 37 380

6.00 "
7,200 7,200 7,400 36 360

6.30 "
7,200 7.400 7,400 38 385

7.00
"

7,200 7,400 7,400 38 385

7.30
"

7,400 7,600 7,600 36 370

8. do "
7,400 7,400 7,600 36 365 1,870 lbs. of

8.30
"

7,400 7,400 7,400 38 385 pig iron cast.

000 "
7,200 7,200 7,400 38 380
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In the following- table is given the number of tons of pig
iron produced per electrical horse-power-year, in casts Nos.
2 to 10, inclusive:

—

Tons of pig iron

Cast No. per E.H.P. year

- 0.744

3 1.870

4 2.180

5 2 . 360
6 2.440

7 1. 1 20*

S 3.160

9 1.950

10 1.030

From the foregoing table it will be seen that the output

before the leakage of water into the furnace became serious

was 2.44 metric tons per electrical horse-power-year. This
figure—considering the disadvantages! under which the trial

was made—may be deemed very satisfactory. Owing to the

short duration of the trial, it was impossible to determine
the consumption of electrodes per ton of pig iron produced.

According to former tests, however, this may be placed at

about II lbs. per metric ton (2,204 lbs.) of pig iron produced.

The trial run was intended to elucidate the following

Fig. 6.—Plan of Furnace with Shaft and Electrodes Removed.

points: (i) Whether undisturbed and uniform working
without troublesome regulation of the electrodes could be
obtained. (2) Whether great variations in the consumption
of energy would occur. (3) Whether the free spaces within

the melting chamber would be maintained with a shaft con-

siderably higher than in the furnaces of earlier design and
construction. (4) Whether the contraction of the shaft

would prevent the charge from sinking uniformly, or cause
hanging. (5) The durability of the arched roof, and the

possibility of cooling it by means of the circulating gas.

Deductions from Observations.

The following is a summarized statement of practical

deductions drawn from observations made during the trial

run, having regard to the objective points specified above :

—

(a) It was observed that the furnace operated uniformly
and without trouble of any kind, and that the electrodes

* Electrode holder began to leak badly.

t Water leaked into the furnace in small quantities from
the beginning of the trial, but was not so noticeable until

after the seventh cast.

required absolutely no regulation, in one case, for five con-
secutive days. In any case, the only regulation required is

that corresponding to the consumption of the electrodes, and
is necessary only once a day, and sometimes not for much
longer periods. On account of this expensive regulation

can be dispensed with.

(b) During the short trial, even though the furnace did

not approach its normal working condition until towards
the end, it was observed that the consumption of -energy was
remarkably uniform. This can readily be seen from an in-

spection of the readings of the different instruments.

(c) Free spaces were maintained between the linings of

the roof and walls, and the electrodes and charge at the

openings where the electrodes enter the melting chamber.
(d) It was found that the charge did not jam in the

lower contracted neck of the shaft, as had been feared, but

moved with regularity into the melting chamber.

Fig. 5.—Sectional Elevation of Electric Shaft Furnace.

(e) Although the gases generated by the reduction of

the ore were not circulated through the cooling tuyeres until

near the end of the trial run, it was demonstrated that the

lining of the roof of the melting chamber was effectively

cooled by this means.

Comparison of the Cost of Production of Pig Iron in the

Charcoal Blast Furnace with that Prorluoe^ in the

Electric Shaft Furnace.*

By Professor von Odcl>tii-rna (.Stockholm).

If we take as a basis for our comparative study an or-

dinary charcoal blast furnace, and the electric shaft furnace

Based upon conditions in Sweden.
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erected at Domnarfvet, and suppose the iron ore used in

these furnaces to contain 60 per cent, metallic iron, and the

charcoal S3 per cent, carbon, then it should be possible to

make a reliable comparison. It should be pointed out, how-

ever, that in this comparison no account is taken of the fact

that the gases produced in the electric shaft furnace contain

a higher percentage of CO—probably 60 per cent, more

—

than the ordinary blast furnace gases.

In regard to the labor charges and general expenses, I

make the supposition that these charges are the same for

both the electric shaft furnace and the charcoal blast

furnace, if the contrasted furnaces are of such cap-

acity as to produce the same quantity of pig iron

per year. .\ charcoal blast furnace of medium capacity pro-

duces in Sweden about 8,000 to 10,000 short tons (2,000 lbs.)

of pig iron per annum—a quantity which, I believe, can also

be produced in a properly constructed electric shaft furnace

of the type of that of the .\ktieboIaget Electrometall.

Cost of Pig Iron per Short Ton (2,000 lbs.).

Charcoal Blast 'Furnace.

s. d.

Charcoal 0.95 ton at 32s. per ton 30 6

Labor 40
Repairs and general expenses 60

40 6

Electric Shaft Furnace.

s. d.

Charcoal o . 27 ton 8 8

Electrical energy, 0.3 E.H.P.-year at 48s 14 4

Labor 4 o

Electrodes, 10 lbs. at i Md. per lb 13
Repairs and general expenses 60

34 3

In this calculation the price of ore and limestone and

the royalty are not given, as the former varies with the

locality and the character of the ore, and the latter has not

yet been determined. From this calculation it is apparent

that in Sweden, under the above mentioned circumstances,

a saving of 6s. 3d. should be effected in the production of

pig iron by the electro-thermic process.

CONCRETE FAILURES.*

By Frank M. Okey, Engineering Experiment Station, Iowa

State College.

In presenting a discussion of this subject to the Associ-

ation of Iowa Cement Users, it is not the purpose of the

writer to make any hostile attack upon concrete, nor to enter

into any controversy in regard to its merits or demerits. In

fact, it is not my purpose to make any attack at all, but

rather to present a discussion of those causes which result

in failure, in the hope that workers with this most modem
of building materials may profit therefrom by seeking to

eliminate such causes as are apt to result more or less disas-

trously.

The two words "concrete " and "failures" when used

in the connection in which they appear in my subject have

more or less of a funeral sound, and I doubt not that more

* Read before the Iowa Cement Users Association.

than one cement user is harl>oring hostile thoughts of which

the writer is the subject. Hut let me ask you to be lenient and

reserve your judgment till I have done. Then I hope to have

dis|)elled any attitude of hostility on your part, and to ap-

pear not in any sense an enemy of concrete, but a warm
friend who has concrete interests deeply at heart.

The concrete industry is to-day occupying a very large

place in the minds of the American public, and well it may,-

for none other of the materials of construction has made
such giant strides in demonstrating its suitability and adapt-

ability as a building material. One has to make but little

search to prove that the fields in which concrete is demon-

strating its advantages are indeed wide and varied. The
discovery of uses to which this much used and much abused

material may be adapted seems to continue without end, and

perhaps therein lies a menace. The industry is confronted

with a situation both gratifying and alarming. The pro-

ducts are growing in favor, but there is great danger, only

temporary, I am sure, but none the less real, from the

friends and advocates, some of whom in their zeal, inexperi-

ence and unlimited confidence, attempt the impossible, or

perhaps are quite impossible in the attempt, however legiti-

mate.

The over-zealous advocate, in seeking new worlds to

conquer, imagines that a certain thing would be much better

if made of concrete, and straightway, without further investi-

gation or proper preparation, proceeds to demonstrate. Not

infrequently the result is disastrous failure, and the zealot

calls down condemnation not upon himself, but upon a good

thing, which if rightly managed could have been only com-

mended. It is against such foolish ventures as this that the

concrete worker should guard. He must be conservative and

use good sense and good judgment ; make or have made the

proper plans and designs, investigate thoroughly the use to

which the material is to be put, select good ingredients,

carefully inspect construction and the result will be concrete

that will not only add to its alrcidy great host of friends,

but will prove to its enemies that their calamity howling is

very ill advised.

In the words of a prominent engineer, " The great prob-

lem confronting us now is to proi)erly and adequately meet,

foster and encourage the wide spreading interest in this in-

dustry and yet not permit it to grow beyond a safe control.

By this, I mean that every effort should be made to avoid

and prevent the mistakes and failures and disappointments

that surely attend undue haste and want of preparation in

the way of proper design, intelligent supervision and employ-

ment of trained and experienced men. All this has been found

necessary to avoid failure in the use of other materials of

construction, then why not in the use of the plastic ma-

terials."

Coming specifically to those causes whose result is fail-

ure, there are two sources to be investigated, the materials

themselves, and the workers ; the latter including not only

those who actually mix the concrete and deposit it in place,

but the foreman, the contractor, the inspector, and the engi-

neer and designer.

It goes without question that to obtain good concrete,

good Portland cement must be used. I heard a contractor

make the statement not long ago that the manufacturers of

cement were reaching so high a standard nowadays, and

their product was running so uniform, that it was almost a

waste of time to have a shipment sampled and tested. I am
sure that the manufacturers will appreciate this compliment,

but nevertheless we must not think for an instant that vigi-

lant inspection should be relaxed, nor that we should fail to
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have even a single car of any shipment tested. There is

always chance of a slip, and that slip may prove highly ex-

pensive. Facilities for cement testing- are available nearly

everywhere, and the cost of the tests is not a penny com-
pared to the damage resulting from a single car of bad
cement. However, it is seldom that a sample fails to

pass the requirements. The specifications of the American
Society of Civil Engineers are made lenient enough that a

cement failing to pass them ought to be rejected. Many
cements pass above even the highest limit required in tensile

strength. This statement is based on the results of about
forty tests made on twelve or fourteen different brands of

Portland cement during the past year. More than sixty per

cent passed the higher limit for tensile strength and only

three samples failed to pass at all.

So I am firm in my stand that all cement used should

be subjected to all the tests required by the American Society

specifications, and it is up to the contractor to have the ce-

ment on hand long enough for complete tests to be made,
which means not less than thirty days.

Mi\ W. A. Aiken, \'. P. of the Spackman Eng. Company
of Philadelphia makes the following statements in the Con-
crete Age for January igog, relative to cement inspection:
" The place to inspect cement, and incidentally to test it,

is at the point of manufacture, and not after the material has
been delivered on the work, where even if condemned on test,

and tests alone without intimate acquaintance with the pro-

duct means less than generally thought, it is a difficult and
expensive operation to prevent its possible use, either

through the instance of the manufacturer's agent or the

demands of construction The necessity for inspection

in no way reflects on the manufacturer, since intelligent in-

spection is valuable to both producer and consumer, and
must of necessity result in raising the quality of the product,
no matter what the material. While the percentage of ce-

ment rejected through inspection is not large, as a rule,

taking the whole volume of the industry into account, every
one engaged in using this material should realize the value
of inspection and appreciate that the discovery of and pre-

vention in the use of even a small per cent, gives the pur-
chaser an assurance of quality that can be accomplished in

no other way."

But to make concrete an aggregate is necessary ; sand
and a coarser material, usually gravel or broken stone, and
occasionally, when a concrete of lighter weight is desired,

cinders.

The important part sand plays in concrete work is not

generally recognized, and even among contractors and engi-

neers who have at some time experienced trouble directly

traceable to the sand used, there is found the tendency tu

depend too much at times on a superficial examination. It

is certainly marvellous to observe what wonderful binding
qualities cement has when it is mixed in the proportion 01

one to three of sand and five or six of stone. But we must
note, however, that the cement must be spread out prettv

thin to fill the interstices of the saml and coat the surface
of the individual grains three times in volume the cement
used. If the sand, however, be poor by reason of its geo-

logical origin, mineral composition or decomposition, or be-

cause of exces-;ive fineness or its content of fine material of

a non-siliceous nature, then it is useless to expect good re-

sults of such proiiortions as three of sand to one of cement.
Only careful analysis and tests of the sand will enable us to

judife as to whether it should be used at all, and. if so, in

what proportions to attain the desired results within the re-

quired working l-mits of seven or twenty-eight days.

Sand should be clean and coarse, and the individual

grains should be firm. If the grains are covered with a

thin film of dirt or clay, the cement can not get a bond and
when concrete made with such sand is broken, the fracture

shows that the grains pull out of the cement and leave little

pits lined with a film of clay. Undoubtedly, such concrete is

weak. I know I am treading on dangerous ground when I

say that clay in sand ii a detriment for many tests have

shown that sand that contained a considerable percentage of

clay and loam developed a higher strength than sand that

was clean. But I believe as a usual thing clean sand is the

safer. In a piece of recent concrete construction, it was
found when removing the forms from a column that between

the batches of concrete there was a thin layer of what proved

to be clay. The sand used contained quite a percentage of

this substance, and in tamping the concrete, which was

quite wet, the clay had come to the top and formed a layer of

appreciable thickness. The column was of course torn out"

and rebuilt. Further, if the grains are weak individually,

and easily fractured, such a sand should be discarded as

dangerous.

Coarse sands give a stronger concrete than fine. Test.~

made by Peret, a Frenchman, showed that in mixtures of one

cement to two and one-half sand the coarse sand developed

a strength of 421 pounds per square inch in five months,

medium sand 168 pounds, and fine 300 pounds. The vari-

ation in crushing strength was more marked, showing 5,200

pounds per square inch for coarse, 3,400 pounds for medium
and I,goo pounds for fine.

The best sand is that which is so gra-ed that the voids

are at a minimum, or according to M. Peret, where the pro-

portions of coarse grains to fine is two to one. One of our

eminent authorities on concrete, Mr. Sanford E. Thompson,

states that sharpness is not an essential characterist-c of

sand. He says :
" The majority of specifications still call

for ' sharp ' sand, and yet I have never known a sand to be

rejected because of its lack of sharpness. .As a matter of

fact, if two sands h.ave the same sized grains, and contain

an equal amount of dust, the one with rounded grains is.apt

to give a denser and stronger mortar than the sharp grained

sand. A sand with ' sharp ' feel is preferable to another,

not to any extent because of its sharpness, but because the

grittiness indicates a siliceous sand which is apt to have no

excess of fine material,"

Much care should be taken in the use of gravel. In

some of the gravel used for concrete, many of the pebbles

are of very soft composition and easily broken, and some in

fact can be crumbled between the fingers, while not a few

which seem quite hard are only a shell surrounding a very

soft interior. Concrete made with gravel of this kind is

weaker than it appears, for every poor pebble reduces the

area of the member by an area equal to its own cross-section.

That the individual pebbles should be clean goes without

saying, for cement can not gain a good hold on a surface

that has a coat of clay or loam, however thin, and when the

strain comes, the pebbles pull out, leaviny pockets lined

with a film of the dirt.

The hardness of the stone used, the '^haiX' of the par-

ticles, their maximum and relative size, materially effect the

resulting concrete. I refer now to broken stone. When
there is opportunity for choice, the best is that which is hard,

with cubical fracture, and with particles whose size is as

large as can be handled in the work. Crushed limestone is

most used, as the coarser a^fgregate in this part of the

country, and Thompson rates it fifth in his scale of values

of aggregates, which is as follows: Trap rock, granite.
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gravel, marble, limestone, slag, sandstone, slate, shale, and

cinders. Mr. Thompson gives this classification as the

result of a large number of tests, which showed that the

hardest stone produced the hardest concrete. He says fur-

ther that the hardness of the stone grows in importance

with the age of the concrete. Thus gravel concrete, because

of the rounded surfaces, at the age of one month may be

weaker than a concrete made with comparatively soft broken

stone, but at the age of one year it may surpass in strength

the broken stone concrete because, as the cement becomes

hard, there is a greater tendency for the stones themselves

to shear through, and the hardness of the gravel stones thus

comes into play. This would certainly be equally true of

the harder broken stones. It is best to avoid the use of

a stone that breaks into flat pieces, for such material packs

less closely and is generally inferior to stone of cubical

fracture.

Of cinders, I have little to say, other than that they

should be free from partially burned coal and fine ashes.

Thompson rates them as the poorest material for an aggre-

gate, and I believe their use should be undertaken with much
caution.

However, while many failures of concrete structures are

directly traceable to faults in the materials used, by far the

greater number are due to poor workmanship and poor de-

sign. A certain man, who, by the way, is hardly to be

classed as a friend of concrete, distorts Punch's famous ad-

vice to apply to concrete construction, thus: "Building

with concrete, whether reinforced or not, is an undertaking

not to be attempted rashly, but prayerfully, and the petition

of salvation should never be so intent as when centres are

about to be struck."

There is scarcely a field of building operations in w^hich

at first glance it seems simpler for the relatively inexperi-

enced to do satisfactory work than in the use of concrete.

Here are simple materials—sand, gravel and cement—mixed

by crude labor, usually handled in a crude way, and not in-

frequently the results are equally crude. I have seen and so

have you, many a man posing as a concrete contractor who

has no more business in that line of work than a brick mason

at -a jeweller's bench. It is greatly to be regretted that it

is a popular idea that a very low grade of labor may be em-

ployed in mixing and placing concrete : and it is equally

regrettable that this idea is carried out in practice. While

it is true that the greater amount of the hard work neces-

sary in concrete construction can be performed by men re-

latively inexperienced and unlearned in this occupation, the

engineer and inspector should insist that the contractor place

over them a foreman who thoroughly understands the prin-

ciples of mixing and placing. Not only must the foreman

be capable, but he must be honest, and I am sure you will

agree with me that it is materially to the contractor's advan-

tage to have a man of that kind in direct charge of work.

I do not wish to be understood to say that the majority of

foremen are dishonest, but I have seen men in charge of

construction who, the minute the inspector's back was

turned, began skimping. A little of the cement was left

out or an addition made to the aggregate ; reinforcement

was carelessly spread or wrongly set ; sawdust and chips

were left in the forms and dirt was shoveled up with the sand

and rock. It is not necessary to further enumerate these

things, for many of you are more familiar with them than I,

but more than one failure has been directly traced to the

skimping of the foreman who did it thinking, not only that

he was " slipping one over " on the inspector, but that he

was saving money for the contractor who employed him.

The sooner the minds of such foremen are disabused of these

mistaken ideas, the better it will be, not only for the con-

tractor, but the concrete industry in general.

While, however, the contractor is held directly resiwn-

sible for failure, it is highly desirable that the engineers

who have in charge the execution of the designer's plans, be

most etficienily schooled in the business, and know for a

certainty what to allow and what not to allow in construction.

For the very flexibility and facility for rapid working of con-

crete invite disaster, if even the most responsible designs

and installations be placed in inexperienced hands.

As a final word, let me insist on conservatism. I firmly

believe that more detriment is being done to-day to the con-

crete industry by its friends through over-zcalousness than

by all the calumny and ridicule heaped upon it by its oppon-

ents. Poor concrete must be relegated to the past, and the

maker of poor concrete must be made to come to time or be

outlawed and forced to quit.

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer
for a small fee.

8137—September 14th—Directing that in the operation

of railway lines where the snowfall is such as to require the

running of snowplows or flangers, the company may remove

the planks from farm crossings ;
provided that no such

planks shall be removed unless necessary, and shall be re-

placed by the company in the spring, or as soon as the snow-

is oft" the ground.

S138—September 21st—Granting leave to the C.N.Q.

Railway to permanently open for traffic that portion of its

line from its connection with the line of the Quebec and

Lake St. John Railway in city of Quebec, to Garneau Junc-

tion, a distance of 78. 76 miles.

8130—September 15th—Refusing the Toronto Railway

Company leave to appeal Order of the Board No. 7,813, dated

the 3rd July, igoo, authorizing the city of Toronto to con-

struct a bridge across its tracks where the same crosses

Queen Street East, in the said city.

8140—September 14th—Granting leave to the Nipissing

Central Railway to construct its railway across the track of

the Temiskaming & Northern Ontario aRilway by means of

an overhead crossing, in the town site of Argentite, Ont.

8141—September 22nd—Granting leave to the Rural

Municipality of Macdonald, to place its wires across the track

of the C.N.R. Company at public crossing 3^ mile north-east

of Sanford, Manitoba.

8142—September 14—Ordering the G.T.R. to clean pres-

ent station at Seguin Falls, Ont. ; to provide and maintaid

proper station seats and lamps ; and to construct platforms,

etc., at above point.

8143—September 22—Directing that the time for the

completion of the work in connection with the bridge (No.

1. 6s C.P.R.) carrying St. Catharines Street, Montreal, P.Q.,

over C.P.R. tracks be extended until first day of May, 1910.

8144—September 21—Authorizing the G.T.R. to operate

its trains across the track of the Winnipeg Electric Street

Railway at Pembina highway, Winnipeg, Man., without

being brought to a stop.

8145—September 14—Ordering that all railways subject

to the jurisdiction of the Board equip, before the first day

of .April 1910, its freight vans with coupler-operating levers,

and the cupolas of its cabooses with air-gauges and air-

controlling valves.
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A SUBJECT FOR WINTER STUDY.

It is just as (rue of engineering' as of any other pro-

fession that advancement comes with study and much
reading. So long as the engineer has to do with the

detail of design and construction he must continually

familiarize himself with theories, failures and successes

of others. He must compare his results with what has

been accomplished elsewhere.

Miscellaneous reading is good. One must be in-

formed on many questions that h.ive bui a little bearing

on their regular work.

To become master of a particular subject the study

must be regular, well directed and continuous, and for

the engineer anxious to widen his range of information

and to train himself for new problems we know of no
better way than to choose a subject for winter reading,

map out a course of reading on that subject and religi-

ously follow it for several months. Not only must he

read, but he should prepare notes, and even—when the

subject lends itself to this treatment—design and work
out in some detail plans.

Sometimes one reads to find out where certain in-

formation is. That kind of reading is quite necessary,

but the mind needs other training, and that must be

secured by the more laborious method of close study,

repetition, note-making and review.

Several engineers have already chosen their subject

for this winter's reading, and will greatly profit by the

experience.
« — »

THE CANADIAN ENGINEER'S MONTHLY INDEX OF
CIVIL ENGINEERING LITERATURE.

The purpose of this monthly index is : To inform en-

gineers and contractors of the literature published on those

subjects in which they are especially interested, the charac-

ter of the article and the journal in which it appeared. We
do not index in this section articles that appear in The Can-

adian Engineer.

Periodicals containing articles indexed, should be order-

ed direct from the publishers.

Municipal Journal and Engineer (Mun. Jl. and Eng.),

w., New York, N.V., g x i;, 10 cents.

Municipal Engineering Magazine (Mun. Eng. Mag.),
Indi.Tiiaiiolis, III., in., 7 x 10 in., 25 cents.

Power and Engineer— (Pow. and Eng.), New York,

N.Y., w.
; g X 12 in

, 5 cents.

Railway Age Gazette (R. R. Age Gaz.), New York,

w. ; S X I I in., 1 5 cents.

Surveyor, The— (Sur.), London, Eng., w. ; 6x 11, 10

cents.

Engineering.— (Engr.), London, Eng., w. ; 12x15 in.,

15 cents.

* Illustrated.

SEWERS, SEWAGE AND WATERWORKS.

Concrete Sewer Construction at Waultegan, III.*— i p.,

ciiiitr., October i, iouq.

Sewer Construction at Jackson, Mich.*—A reinforced

lock-joint concrete pipe system, Mun. Jl. and Engr., Sept.

29, 1909., 3 pp.

The Sterilization of the New Jersey Water Supply Sur.

Sept. 24, 1909, I p.

LIST OF PERIODICALS INDEXED.

Canadian Society of Civil Engineers Proceedings.-(Can.

Soc. C. E. Proc), Montreal, Can., m., 4x7 in., 50 cents.

Canadian Cement and Concrete Review (Can. Ccm.

and Con. Rev.), Toronto, Ont., m., x 14, 15 cents.

Contractor

—

(Contr.), Chicago, 111., bi.-w. ; 7 x 10 in.,

20 cents.

Engineering—Contracting.— (Eng.-Cont.) Chicago, 111.,

\v.
; 9 X 12 in., 10 rints.

Engineering News—^(Eng. News), New York, N.Y., w. ;

10 X 14 in., 15 ci'nts.

Engineering Magazine (Eng. Mag.), New York, N.Y.,

7 X 10 in , 25 cents.

Maefilnery— iMach.), New York, N.Y., m., 7x11 in.,

20 cents.

RAILWAYS.

The Mal<atote Viaduct,* on the North Island Main
Trunk Railway in New Zealand. Length, 895 feet. Piers,

270 feet high. Engr., Sept. 3, 1909, 4 pp.

Increasing the Efficiency of the Electric Motor Drive.

—

A digest of a series of electric driving tests and methods for

determining the fitness of any given installation. Engr.

Mag., Oct.

MISCELLANEOUS.

Hammer Drills Applied to Rock Excavation in Se-.'.-er

Construction.*- Knu. Xcw~, Scjit. n, i')i«i-

Comparative Cost and Stone Consumption in Diamond
Drilling, Using Carbon ani Borts.— I'.ni;. ("ont., Sep. 8, 1909.

Methods of Measuring t.he Flow of Water.*—Tank Mea-
surements, etc., and Calibration of Flow through a valve.

Pow. and Eng., Sep. 7, 1909.

Principle of Planimeter Operation.*—Ex])laining sim-

|;liiil\ of 1 on>triirtio]i, ctr. Row. aiul l'".ng., Sep. 7, 1909.

Steam Turbines in English Power Houses.*—Some rea-

sons for the ixjpularity of the steam turbine in electrical

work. Pow. and Eng., Sej). 7, 1909.

The 180 feet Stone .'\rrh Bridge at Wiesen. Switzerland.*

Eng. News, Sept. 16, 1909, 3 pp.

CONCRETE AND REINFORCED CONCRETE.

Pressure of Concrete on Forms.*—Eng. News, Sep. o-

1909.

The Economics of the Design and Construction of the

Walnut Lane Concrete Arch.*—Eng. Cont., Sep. 8, igog.

Tests of Plain and Reinforced Concrete Columns.*—Eng.

News, Oct. 16, 1900., 3 pp.

Density and Draining Capacity of Artificial and Natural

Mixtures of Sand and Gravel.*—Engr. News, Sep. 23, 1909,

I pp.

Moments In Continuous Reinforced Concrete Beams

Under Uniform Loading.* -Eng. News, Sept. ^6, igog, 2 pp

m
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The Design and Construction of Forms for Concrete
Work.*— Knj,'. Coin., Sopi. 22, ujoj, i p.

> ^ •

ROADS AND PAVKMENTS.

Dust Abatement by Surface Applications.—Mun. Eng.,
Oct., 4 pp.

Cost of Road Construction in Missouri, Conir., Oct. i,

1909.

The Bridges of New York City,* II.—Brooklyn Bridge
and Brooklyn brid.m's. Kn^'. .MaR., Oct.

BOOK REVIEWS.

Books reviewed in these columns m.iy be secured from the Book Depart-
ment, Canadian Engineer, 62 Church Street, Toronto.

Canadian Annual Review of Public Affairs, 1008, by J. Cas-
teli Hopkins, F.S.S. C60 pages, x g, cloth. Price,

$3-50. Published by the Annual Review Publishing
Company, Ltd., 2 College Street, Toronto.

Ample proof of Canada's growing importance—the end-

less march of progress-is offered by the eighth issue of the

Canadian Annual Review of Public .-Affairs, a publication

whose scope becomes wider and wider with each succeeding
year and the remarkable expansion that is being witnessed

on every hand. The Canadian .Annual Review is a wonderful
volume, and the gentleman mainly resjxsnsible for its pre-

paration—Mr. J. Castell Hopkins—is to be congratulated

upon the completion of a work which leaves little to be de-

sired. It teems wit-h information in which every man of

affairs is vitally interested, and its admirable arrangement,

in sixteen parts, containing nearly seven hundred pages,

comprises a task to which few are equal. All the important

affairs of the Dominion, and of each province, are chronicled

and dealt with at length, in a masterful style—a style which

all will appreciate.

Transportation is playing an important role in our work

of development; and this phase has not been lost sight of.

Part IX. is devoted exclusively to transportation interests.

In it is found able comment upon the problems and con-

ditions with which the builders of our great highways of

commerce have been brought face to face, while the progress

of the steam railroads has been summed up in a manner
worthy of special mention. Other questions of paramount

importance—finance, insurance, empire relations, municipal

affairs, literature, journalism, art—are dealt with quite as

capably. Beautifully colored photographs of thirty or forty

men in the public eye—nation builders—are also included

;

and it is safe to say that the Canadian .Annual Review con-

stitutes the most complete and useful history of the affairs

of a country which is great and yet only at the beginning

of things.—\V. M.

Dictionary of Chemical ani Metallurgicai Material, igog;

iSo pp., 5x8; price 50 cents. Published by Electro-

chemical and Metallurgical Industry, 239 West 30th St.,

New York, U.S.A.

With commendable enterprise and much care, the pub-

lishers of Electrochemical and Metallurgical Industry have

compiled a dictionary of chemical and metallurgical material

whose value and usefulness can be fully appreciated by only

those directly interested. The publication, which represents a

timely innovation, is divided into three parts, as follows:

—

Part I: Machinery, appliances, and material for chem-

ical and metallurgical industries.

Part II. : Measuring instruments and laboratory sup-

plies.

P.iit III. : Professional Directory.

The object of the volume is to give purchasers a list of
manufacturers of the apparatus they are looking for.

Building Foreman's Pocket Book and Ready Reference. By
H. G. Richey. Published by Renouf Publishing Com-
pany, Montreal, and John Wiley & Company, New York.
Pages, 1,110. Price, $5.

This is the first edition of a handbook by II. G. Richey,
Superintendent of Construction, I'nitcd States Public Build-
ings.

As the title of the book implies, it is intended to be a
ready reference for building foremen, or those in charge of
the various trades in building operations.

As a building foreman must have a knowledge of all the
various trades employed on work in his charge, the author
has brought together into one volume such information and
knowledge of the different trades as is necessary for a fore-

man to know or have convenient for reference.

In addition to this matter pertaining to the different

trades a large amount of information especially for the use
of foremen is given, such as the care of plans, laying out

and running work, organization of the working force, etc.,

which is especially useful and should be of value to any one
in charge of work.

A large amount of matter has been given in tabular

form so as to be of easy and quick access.

The work is divided into fourteen parts : Duties of fore-

men
; excavating and stone work ; brick and terra-cotta

work ; lime and cements ; mortar and concrete ; carpentery

and wood-work ; heating and plumbing
;

piles and founda-

tions ; drawing and laying out work ; strength of materials

;

weight, sizes, etc., of materials; mensuration, and receipts.

Concrete In Highway Construction. A Text-book for High-

way Engineers and Supervisors. Prepared and pub-

lished by the Atlas Portland Cement Company, 30 Broad
Street, New York City. For gratuitous distribution

among engineers, architects, contractors, and road

officials; to others, $1.

This work is an octave volume of 136 pages, well illus-

trated, and containing many working drawings and some
valuable tables. As indicated by the title the book deals

with the use of concrete in the construction of roads and of

structures appurtenant thereto. The subject matter is di-

vided into nine chapters which treat of the following mat-

ters : Concrete; sidewalks, surbs and gutters; street pave-

ments; sewers, drain tiles, brook linings and conduits; cul-

verts ; beam bridges ; arch bridges ; retaining walls, and

miscellaneous structures.

The illustrations show actual applications of the prin-

ciples treated in the text, and cover a wide range of engi-

neering practice. The matter of bridge and culvert con-

struction has received especially thorough treatment, the

examples shown being well known specimens of typical forms

of construction.

Artificial Waterways and Commercial Development. By A.

Barton lleplnirn. Published by the Macmillan Com-

pany of Canada, Toronto, iii pages. Price, $1 net.

.'\s its name implies, this little volume is not an engi-

neering treatise, and its aim, as explained in the author's

preface is " to place before the public in concise form the

salient facts as to artificial waterways and their relation to

commercial development."

The author takes the Erie Canal as a typical case upon

which to base his arguments, and the main body of the book

is devoted to the- political and financial history of ihis

scheme from the time of its inception in 1724 up to the
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present time. This portion of the boolv is of general interest

in that it shows the enormous benefit derived from this

waterway, during the period of its greatest efficiency, by the

port of New York, and the very serious shrinkage in its

commerce coincident with the non-development of the canal

to keep pace with railway transportation. Statistics are

quoted to prove that the State of New York was forced to

proceed with the present enlargement of the Erie Canal, at

an estimated cost of $101,000,000, to maintain the commercial

supremacy of its capital port.

The first chapter of the book is devoted to a general de-

scription of the world's artificial waterways, and it is inter-

esting to note that Can.ida is credited with a greater expen-

diture per capita for canalization, over a shorter period of

time, than any other country in the world.

Another section is devoted to a historical and critical

review of the Panama Canal scheme, and the whole con-

cludes with tabulated statistics covering canal operation,

costs, dimensions, etc. One table gives the general dimen-

sions and length of the Canadian canals and another shows

the progress of work and expenditure on the Panama Canal

to July 1908. The time is not far distant when the Can-

adian ratepayer will be called upon to cast a vote for or

against the construction of the Georgian Bay, or the en-

largement of the Welland Canal, and to such as desire to

vote intelligently, this volume is full of interest.—H. G. A.

Concrete and Constructional Engineering—The current

issue of "Concrete and Constructional Engineering" marks

an important development, not only of that journal, but of

the subject it deals with.

.Appearing for more than three years as the pioneer

journal devoted to concrete and reinforced concrete as a bi-

monthly, it has now been decided that the publication shall

appear as a monthly, and this departure, in the main, is due

to the extraordinary development of the subjects of concrete

and reinforced concrete, and the uses of Portland cement

generally.

The character of the journal remains as heretofore, and

it contains as in previous issues, a number of special articles

well illustrated, as also a summary of the principal lectures

and papers delivered during the past two months.

Two articles in the September issue of "Concrete" may

claim special attention; i.e., the one dealing with reinforced

concrete as applied to the National Gallery, London, and
|

the other dealing with reinforced concrete as applied to a

torpedo station in the Mediterranean.

Special articles include one on "earthquake-proof" build-

ings cf reinforced concrete, and considerable space has been

devoted to the experimental work that has been carried on

at home and abroad in connection with reinforced concrete.

Tungsten Ores In Canada.—.\ Report on the Tungsten

Ores of Canada, by Prof. T. L. Walker, of Toronto Uni-

versity, has just been issued by the Mines Branch of the De-

partment of Mines of Canada at Ottawa. The Report covers

jO pages and includes 15 illustrations.

.\mongst the rare metals which have recently become of

commercial value, tungsten is an important example. One

of its mo?i recent applications is a? a filament in incan-

descent lamps, in which it gives a much more brilliant light

with greater efficiency than carbon. Its most important use,

however, is in the manufacture of tungsten steel, to which

it imparts great elasticity and tensile strength. The metal

has, therefore, become particularly valuable to the manu-

facturers of special steels. The known occurrences of

tungsten ores throughout the world arc comparatively few,

which fact lends additional interest to some discoveries of

schcelite (an ore of tungsten) which have been made within

the past year or two in Nova Scotia. These, together with

other occurrences of tungsten ores in Canada, have been

made the subject of the present report, which is designed to

present to those interested all the available information on

these ores.

PUBLICATIONS RECEIVED.

Manual of the Engineer's Solar Transit.—.\ valuable,

pocket-sized publication, just issued by the Keuffel & Esser

Company of Hoboken, N.J., a firm known the world over for

reliable surveying instruments. The contents include a de-

scription of the transit, its adjustments, and methods of use,

table of mean refractions, rules for taking the sun at any

latitude or longitude, tables regarding the correction of azi-

muth errors, directions for determining the meridian by

direct observation on the sun and Polaris, and other useful

data. Canadian readers interested in surveying may address

inquiries to the publishers' Montreal office, where they will

be cheerfully and promptly attended to.

Modern Methods of Street Cleaning, by George A. Sopu.,

Ph.D., Mem. .\.S.C.E. ; 6x9; 200 pages; 100 illustrations;

price, $3 net. Published by the Engineering News Book

Department, 220 Broadway, New York, U.S..A.

The Elements of Mechanics of Materials, by C. E.
Houghton, .-X.B., JNl.M.E., associate professor of Mech.
Engr., New York University. 200 pp., 6x9; price $2.

Published bv the D. Van Nostrand Cnmpanv. 25 Murray
Street, New York Cily, U.S..\.

The Protection of Railroads from Overhead Trans-

mission Line Crossings, by Frank S. Fowle, S.B., consulting

electrical engineer; 70 pages, 6x9. Price, $1.50. Pub-

lished by the D. Van Nostrand Company, 23 Murray Street,

New York, U.S.A.

Electric Power Conductors, b\ William .\. Del Mai,

A.C.G.I., assistant engineer. Electrical Transmission De-

partment, N.Y. Central Railway; 330 pages, 6x9; price

$2. Published by the D. Van Nostrand Company, 23 Murray

Street, New York, U.S.A.

CATALOGUES.

Electrical supplies.—Section 2; second edition; issued

by the Canadian General Electric Company, Toronto.

This is a handsome, 100-page catalogue, devoted to cabinet

panels, cut-outs and fuses. Illustrations and prices of all

types of this apparatus are given in a volume which should

be on the file of every purchasing agent.

Pumping Machinery for Waterworks is described in an

elaborate volume which is being distributed by the Fred. M.

Prescott Steam Pump Company of Milwaukee, Wis., in honor

of the .American Waterworks .Association's twenty-ninth an-

nual convention, held at Milwaukee, June 7-12. Profuse

illustrations of many types of pumping engines are given in

a piece of work which represents the printer's best.

Cements and their uses arc described and illustrated in

the Sth edition of the Smooth-on Manufacturing Company's

instruction book, just issued. If you desire a copy, with the

publishers' compliments, droji a postal to their head office,

Jersey City. N.J.

Contractors' Equipment From the Montreal office of

Mussens, Limited, come interesting bulletins devoted to

contractors' equipment. Mine scoop cars and dump cars,

rails, buckets, rock drill steel, etc., are listed in a useful

manner. Mussens have branches at Toronto, Cobalt, Winni-

peg and Vancouver.
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RAILWAY EANRINGS AND STOCK QUOTATIONS

Ka.me of company

CtDadiaD Faciiic Railway .

.

Caoadian NonherD Kailway.
*Oraod I'ruok Railway
T. & N. U
MoDlreal Strcei Railway ...

Torontu Street Railway
Winoipec blectric

Mileage
Operated

8,920.6
2,y86.»

a.&se

iM
IStiS
114
70

Capital in

Thouaaadi
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebec.

MOXTRE.\L.—Tenders will be received until noon of

Wednesday, October 13th, for the construction of the Steel

Work, Concrete and Masonry, and Reinforced Concrete Floor-

ing and Paving of the St. Catherine St. bridge. L. O.

David, City Clerk.

MOXTRE.4L.—Tenders will be received for an electric-

ally-driven waterworks pump, with a capacity of iKmillion

gallons per day, for the Saraguay Electric and Water Com-
pany, and for six 250 k.w., and three 500 k.w., 11,000 volts

transformers. Mr. Charles Brandeis, consulting engineer,

4 Phillips Place, Montreal.

QUEBEC.—Tenders wiJl be received until Friday, Octo-

ber 22nd, for the construction of an Ice Breaker at St. Li-

guori, Montcalm County, Que. Napoleon Tessier, Secretary,

Department of Public Works, Ottawa.

QUEBEC.—Tenders will be received up to 4 p.m. on

Monday, the nth October for trenching and refilling in part

of Champlain Street. J. Gallagher, Waterworks Engineer.

Ontario.

B.ARRIE.—Tenders will be received until Monday, Oc-

tober nth, for the material and work of constructing 1,900

feet of sewers. E. Donnell, clerk ; C. H. and P. H. Mitchell,

consulting and supervising engineers. Traders Bank Build-

ing, Toronto. (Advertised in the Canadian Engineer.)

BERLIN.—Tenders will be received until Thursday,

October 2Sth, for paving King Street. A. H. Millar, town

clerk; Wm. Mahlon Davis, C. E., town engineer. (Adver-

tisement in the Canadian Engineer.

)

H.'KMILTON.—Tenders will be received for the several

works required in the erection and completion of an office

and warehouse building for the W. .\. Freeman Co. A. W.

Peene, architect.

NEW LISKEARD.—Tenders will be received until Octo-

ber 15th, for a sewerage system. H. Hartman, town clerk, C.

H. Fullcrton, town engineer. (Advertisement in the Cana-

dian Engineer.)

TORONTO.—Tenders will be received until October 11,

for supplying the material required in the reconstruction of

the Ontario parliament buildings. Mr. J. O. Rcaumc, Minis-

ter of Public Works, Toronto. (Advertisement in the Can-

adian Engineer.)

TORONTO.—Tenders will shortly be invited for two

new steam fire engines for the city of Toronto.

TORONTO.—Tenders will be received until Thursday,

October 28, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.)

TORONTO.—Tenders will be received until Thursday,

October 28, for electric motors. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.)

TORONTO.—Tenders will be received until Monday,

October nth, for the construction of sewers in the township

of York. Barber & Young, York Tow^nship Engineers, Tor-

onto. (Advertisement in the Canadian Engineer.)
|

LATCHFORD.—Tenders will be received until Thurs-

day, October 28, for the construction of a Dam and Sluice-

ways across the Montreal River at Latchford. Plans and

specifications can be seen at the office of J. G. Sing, district

engineer, Confederation Life Building, Toronto, and on ap-

plication to the Postmaster at Latchford. Napoleon Tessier,

secretary, Department of Public Works, Ottawa.

BRANTFORD.—Tenders will be received until October

i2th for pavements. T. Harry Jones, city engineer. (Ad-

vertised in the Canadian Engineer.)

Manitoba.

WINNIPEG.—Tenders will be received up to Monday,

nth October, for erection of foundation of all concrete work

for overhead crossing, with pile and timber approaches, at

Sixth Avenue, Moose Jaw. Plans and specifications may be

seen at office of C.P.R. assistant chief engineer, Winnipeg;

division engineer, Calgary, or resident engineer. Moose
Jaw.

Alberta

MEDICINE HAT. — Tenders will be received by the

Chief Engineer of the Southern .Alberta Land Co., until Oc-

tober 14th, for the construction of an Earth Dam across

Snake Valley, containing about 1 10,000 cubic yards and for

about 16 miles of canal, averaging about 50,000 cubic yards

per mile. The work is situated close to Little Bow River in

township 14 and 15, range 21, west of the 4th meridian. Bids

will be received for all or any part of the work.

SaskatchetMan.

ELBOW.—Tenders will be received up to October nth,

for the erection of a pump house and tank for the village of

Elbow. B. Longmore, secretary.

MAPLE CREEK.—Tenders will be received until Oc-

tober isth for sewage pumping equipment. H. A. Greeley,

secretary-treasurer; C. M. Arnold, consulting engineer,

Lethbridge. (Advertisement in the Canadian Engineer.)

British Columbia.

\ICTORLA. — Tenders will be received up to 4 p.m.,

Monday, 15th November, for supplying 20 tons of best blue

pig lead. W. W. Northcott, purchasing agent.

VANCOUVER.—Tenders will be received until October

25th for building a large bridge over False Creek, this city.

suiting engineers, Kansas City, Mo. (Details advertised in

the Canadian Engineer.)

CONTRACTS AWARDED.

New Brunswick.

FRF.DF.RICTON.-Hon. John Morrissy, Chief Commis-
sioner, awarded the following bridge contracts, which were

opened at the Public Works Department last week. Hatfield

bridge, Simonds, Carleton Co., to W. R. Fawcett, Temper-

ance Vale, $goo; Dingey bridge, Simonds, Carleton Co., to

Aaron Shaw, Peel, Carleton Co., price in the vicinity of

$600; Ellis bridge, Brighton, Carleton Co., to W. R. Faw-
cett, contract prico. $1,500; Maugren bridge in Brighton,

Carleton Co., has been awarded to W. R. Fawcett; the figure

is $1,800.
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Nova Scotia.

NORTH SYDNEY.—Extensive orders for mining plant

have been placed by the Colonial Coal Co., Ltd., of North

Sydney. Engines have been purchased from E. Leonard &
Sons, of London, Ont., and hoisting- plant from Mussens,

Limited, of Montreal.

Quebec.

QUEBEC—Mr. E. G. M. Cape, of Montreal, was the

lowest tenderer for the technical school which will be erected

by the Quebec government and modelled after that now in

course of construction in Montreal. Several days after the

tenders were opened, a local firm offered to erect the build-

ing for $323,000. This is $12,000 less than the figure sub-

mitted by Mr. Cape. The situation has caused trouble

among the members of the special school commission, some

of whom are in favor of accepting the local firm's tender,

while the others think the contract should be given to Mr.

Cape.

MONTRE.^L.—The contract for a 500 k.w. steam turbo-

generator for the Saraguay Electric & Water Co., has been

placed with the Canadian General Electric Co., of Toronto.

Delivery will be made in time for the coming winter service.

Mr. Chas. Brandeis, of Montreal, was the consulting en-

gineer.

MONTRE.AL.—A contract was signed here on Septem-

ber 30 by the Mexican Northern Light and Power Company
with the big English contracting firm of Sir Whitman Pear-

son & Sons, for the construction of a dam, power plant and

twenty miles of railway on the Conclas River for about

$5,000,000. the work to be completed iri, three years.

MONTRE.A.L.—Work ivill be begun at once on the

C. P. R. bridge betw-een St. Johns and Iberville, spanning

the Richelieu River. The bridge will be 1,500 feet long.

There will be a lift span in the centre. The Government in-

tends widening the river at this point and already the dred-

ging is well under way. .^Ithouarh a double track will not be

installed at once, provision will be made for double track-

ing the bridge. The contract for the sub-structure has been

awarded to IMessrs. Quinlan and Robertson, of Montreal.

VERDUN.—Mr. I. Collins, of Montreal, has secured the

contract for the new power house here, the work of erecting

which is being supervised by Mr. Charles Brandeis, con-

sulting en.gineer, Montreal.

HULL.—The tender of Messrs. Carriere & Wilson for

the excavations of the waterworks extension, which is to cost

$22,000, was accepted.

Ontario.

OTT.A.WA.—Messrs. Henry Smith and J. J. Heney of

this city have been awarded a contract from the public w-orks

department to build a large dock at Mission river, near Fort

William. The contract is in the neighborhood of $350,000.

The docks are to be erected in connection with the construc-

tion of the Grand Trunk Pacific railway and, as can be

judged from the estimated cost, will be of very large size.

TORONTO.—Among the contracts let recently by the

Hydro-Electric Commission were those for the supply of

cranes. Royce & Copipany, of Ancaster, England, got the

contract" for the electric cranes and Mussens Limited, of

Montreal and Toronto, that for nine hand cranes. The
amounts aggregated $16,575. In each case the lowest tend-

erer was awarded the contract. This completes all the con-

tracts to be let for the mechanical work of the transmission

lines.

Britlsli Coiumbla.

MCTORIA. — Messrs. Gore and McGregor have

received a contract from the .American Securities and

Finance Co., who recently purchased from the C. P. R.,

large timber areas in the Cowichan district, to run boundary
lines in connection with the delimitation of the land. The
C. P. R. will probably build a branch line in this neighbor-
hood as a result of the deal.

V.W'COUVER.—A contract was awarded to Messrs.
Cleveland & Dutcher, civil engineers, of Vancouver, for the
engineering work in connection with the construction of a
"omplete irrigation system at Kichlands, Okanagan Valley,
which involves an area of 3,750 acres.

RAILWAYS-STEAM AND KI.FCTRIC

Quebec.

CIIICOUTIML—The Chicoutimi Pulp Company recently
gave out contracts for the construction of an electric rail-

way from their mills into the limits in the River du Moulin
district. These limits are only of use with such a railway as
the rivers flowing through them are not large enough to
" drive " any considerable number of logs and it is in order
to get the wood from them that this line will be constructed.
It is thought that at some future date this line may be con-
tinued into the River a Mars limits, thus joining the village

of St. .Mphonse with Chicoutimi and the Quebec & Lake St.

John Railway.

Ontario.

LO.XDON.—Extensions to the roundhouse and yards of
the C.P.R. at this point have been decided upon.

LONDON.—The C.P.R. have just completed the relay-

ing of the entire line between London and Windsor with new
85-lb. rails.

OTTAWA.—Construction work has been commenced by
the G.T.R. on a bridge over Preston Street. It will be a

girder structure with concrete piers. Estimated cost,

$iS,ooo.

OTTAW.-X.—The Department of Railways have approved
the route map of the new line of the Canadian Northern
Railway from Toronto to Ottawa via Smith's Falls. The
Canadian Northern has agreed to build a branch line to

Lanark.

OTTAWA.—The Chatham, Wallaceburg, & Lake Erie

Railway Company have been refused by the Board of Rail-

way Commissioners permission to construct a branch line to

a point opposite Grand Ligne.

OTTAW.'V.—Railway charters will be asked at the next

session for the following projects : To incorporate the Pine

Pass Railway Company ; to build from Edmonton through

the Pine River Pass to Fort George, B.C. The Manitoba
and North-Western Railway Company; to build from Birtle

to Hamiota, Man., and from Russel, Man., 150 miles north-

erly or north-easterly. The Calgary and Edmonton Railway

Company ; to extend its Lacombe branch 200 miles to join

the C.P.R. Moose Jaw branch at Outlook. Extensions of

time will be asked as follows : By the Columbia and West-

ern Railway Company, in regard to its second, fifth and

sixth sections ; The Manitoba and North-Western Railway

Company: The Kamloops and Yellowhead Pass Railway

Company ; The Esquimault and Nanaimo Railway Company,
for its Comox extension and branches ; The Nicola, Kam-
loops and Similkameen Coal and. Railway Company: The
Edmonton, Dunvegan and British Columbia Railway Com-
pany.

ORILLIA.—Mr. Johnson, Parry Sound, and Mr. Gordon

Con vers Kirby, of Ottawa, have arrived at .Atherley, where

they will remain all winter in order to carry out the engi-

neering work of the Udney-Orillia line of the C.N.O., which

is being commenced this week. It is also believed that the

C.P.R. will build their swing bridge at the Narrows during

the coming winter.
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Manltotw.

MRDF.N.—Track layiriK has been comnionccd on a 15-

niilc extension of the C.P.R. which runs north-west from

here.

WINNIPEG.— It was announced this week that the Gov-

ernment will commence the construction of the Hudson's

Bay Railway this fall. Surveys of the first section are al-

ready completed.

BR.-\NnOX.—.^ number of men previously employed l)y

the C.N.R. on construction work in the Goose Lake district

are being transferred to Maryfield, near Brandon? where the

railway company have 125 miles of steel to lay. A long-

train bearing: the g:ear and men passed throug-h the C.N.R.

depot this week, and the work will commence immediately

upon their arrival at the destination.

WIXXIPEG.—Work is being pushed forward rapidly on

the G.T.P. branch lines. .A.bout twenty miles of steel have

already been laid on the Melville-Regina extension, and the

balance of the steel to Balcarres will be completed in about

a week's time. This is as far as the grade will be com-

pleted this fall. On the Melville-Yorkton branch the steel

has been laid for six miles, and the line will be completed in

a month. Grade work on the Tofield-Calgary line is pro-

gressing favorably, and should the weather continue fine it

will be constructed as far as Camrose this fall, a distance of

50 miles.

Alberta.

C.\LG.\RV.— In a recent interview, Mr. Cecil Goddard,

engineer of the Canadian Western Railway said that the

company had decided upon a line into Calgary. The railway

will cross the High River a distance from the town of High

River, and the company expect -to have the line completed in

two years.

Saskatchewan.

VOXD.A.—The C.N.R. have over one hundred men here,

raising the main track eighteen inches and putting in an

additional siding Extensive repairs will also be made to

the station. The object of thus grading the road is to pre-

vent snow drifts similar to those of former winters.

British ColuiTibia.

XKW WESTMINSTER.—Reports received from Chilli-

wack are to the effect that work is being pushed along at an

exceptionally rapid rate on the last section of the Westmin-

ster-Chilliwack tram line extending from Abbsotford to the

Valley City. The contractors are all working under time

limits, and in addition to large gangs of men they have ex-

tensive machinery plants in operation. It is expected that

gradings will be completed within sixty days, while the line

will probably be opened early next year.. The rails have

already been laid from this city almost to Cloverdale— 15

miles.

V^\NCOl'VER.—The Canadian Northern Railway has

filed plans of survey for the first 54 miles north of Kamloops.

A grade of less than one-fifth per cent, from the Vellowhead

Pass to Kamloops has been secured.

NEW WESTMINSTER.—The British Columbia Electric

Company are planning to erect a building which, when com-

pleted, will be the finest structure in this city. They will

also extend their car shops.

V.\NCOUVER.—The contract for building the extension

of the branch of the E. & N. railroad from the end of the

present line to .Mberni, 27 miles, has been awarded to the

Calgary firm, Janse, McDonnell & Timothy. The success-

ful firm were the lowest tenderers, the next lowest being

Macdonell, Gzowski & Company, of Vancouver. Work on

the extension will be started within a few days.

LIGHT, HEAT. AND POWER

Quebec.

MOXTRKAL.—The Saraguay Electric and Water Com-
pany are duplicating their line from Cartierville to Notre
Dame de Grace.

VERDUN.—On Monday, October 4th, tenders closed for

electric light plant, the installation of which is in charge of

Mr. Charles Brandeis, consulting engineer, Montreal.

Ontario.

TORONTO. — Last Thursday, the concluding meeting
of the engineers representing the general municipalities

that have subscribed for Niagara power held their concluding
meeting, with Mr. R. A. Ross, of Ross & llolgatc, consult-

ing engineers, of Montreal, in the chair. With a view to

fixing rates which they are to be charged by the Hydro-
Electric Commission, the engineers decided to furnish the

I)Ower commission with full particulars regarding the present

conditions in their cities. It is expected that the Hydro-
Electric Commission will deliver power in Toronto and sev-

eral other cities with which they connect by next March.
COBALT. — The contract for sixty transformers and

switchboards in sizes of 160 K.\'..'\. and less, for the Cobalt

Power Company, has been aw-arded to the General Electric

Manufacturing Company of Sweden, through their repre-

sentatives, Messrs. Kilmer, Pullen & Burnham, Toronto.

Foreign.

RJUKAN (NORWAY).—The contract for what is be-

lieved to be the largest generators in the world was recently

awarded to the General Electric Manufacturing Company of

Sweden. The five generators are to be supplied for the

Rjukan Saltpeter Plant in Norway, and are each of 23,000

electrical horse-power, ii,oao volt, 50-cycles, 250 R.P.M., of

the horizontal water-wheel type, totally enclosed and venti-

lated by the revolving field which acts as a fan. Canadian

representatives: Kilmer, Pullen &• Burnham.

SEWERAGE AND WATERWORKS.

British Columbia.

\'lCTOKl.\.—Mr. .Arthur L. .\dams, the city's water

expert, and Mr. .\shcroft, assistant engineer, recently re-

ported on the cost of bringing water from Sooke Lake. Two
schemes were submitted. To bring the water by a tunnel,

the distance would be 17.4 miles, while if a pipe line were

decided on. the distance would be 2.72 miles. The estimated

cost of the tunnel route, as given in Mr. Adam's report is

$1,098,900, and the alternative route $1,064,000. It would

take four or five years to install the plant and build the

tunnel, which would be designed to carry 7,'4 million gallons

daily. The cost of acquiring the lands and right-of-way

would be $100,000. Mr. .'\shcroft thinks that estimate too

low. His estimate of the cost of a tunnel route is $2,236,500,

and the alternative route $1,663,000. These figures include

$150,000 for the lands.

VANCOUVER.—Details of the plan to provide South

\'ancouver, Point Grey and Richmond municipalities with

water from Seymour Creek at an initial cost of $500,000 were

placed before the municipal council of Burnaby last week

in a report by Messrs. Cleveland & Dutcher, civil engineers,

of Vancouver. A special committee was appointed to go

carefully through the report.

SOUTH V.'VNCOUVER.-A by-law has been submitted

to the ratepayers of the municipality with a view to bringing

water from Seymour Creek at an estimated cost of $225,000.

It would take two years to install the system proposed,

which would be capable of supplying nine million gallons a

day.
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PKIN'CK Kl I'l-.K r.^ Till' plans for the proposetl muni-

cipal waterworks sysiom have been approved and returned

from X'ictoria, and the work is now under way. The work

will be rushed by the engineer in charge, Mr. A. W. A^new.
Over one and a half miles of feed pipe from the source of

supply to the reservoir have been laid. There will be eighty

iniles of mains. .^ flat rate of $5 a yard for rock and 55

cents for earth has been secured, wliiih will make the job

less expensive than any work yet donr.

CKMF.NT CONCRETE.

Ontario.

OTTAW.A.—Concrete piers will form part of a new $18,-

000 bridsre which the Grand Trunk will shortly erect over

Preston Street here.

PETERBOROUGH.—The work of erecting the new
power house, which is being- done by the Bishop Construc-

tion Company is progressing- favorably, and it is expected

that the building will be completed in five weeks. Work on

a concrete dam will commence shortly.

Quebec.

MONTREAL.—Until Wednesday, the 1.5th October, Mr.

L. O. David, city clerk will receive tenders for concrete and

masonry work and reinforced concrete flooring in connection

with a bridge to be erected at St. Catherine Street.

TELEPHONY.

British Columbia.

CRESTON.—The Creston Power, Light & Telephone

Company is now- putting the finishing touches to its new
telephone system. Altogether there are about fifteen miles

of line hung. The electicians have installed the new switch-

board and distributor in the company's new head office. This

company has also run private lines through the town and

many suburban lines are now in operation.

CURRENT NEWS.
IVIanitoba.

BR.-WDOX.—City Engineer Speakman is preparing

plans for a subway which the city proposes to build under
the C.P.R. and G.X.R. tracks. The cost is roughly esti-

mated at $100,000.

Yul<on.

DAWSOX.-The Yukon Gold Coy.'s. great ditch, extend-

ing to Goldhill, has been completed, and on September 23rd

water was turned into it. The water is conveyed from
Twelve Mile River, 70 miles from the place of its use. A
volume of 5,000 inches is sent over the hills at a cost 01

$10,000,000, making the successful consummation of what is

probably the greatest engineering undertaking in the his-

tory of the far north.

PERSONAL NOTES.

MR GEORGE C. GERTH., formerly of Port Pelly.

Sask., is now located at Canora, Sask.

MR. G. C. McKAY'S appointment as engineer was

confirmed at a recent meeting of the Citv Council of Xelson,

B.C.

MR. J. W. PORTER, formerly assistant engineer on tue

Toronto-Sudbury branch of the C.P.R. has been transferred

to the Xational Transcontinental Railway at Quebec.
MR. GEORGE A. BROWNE, of the National Trans-

continental Railway, has changed his address to Residence

15 of the X.T.R. at Cochrane, Ont. He was formerly at

Xorth 3av.

.MR. Cll AKLKIS BKAXDKIS, who has a large consult-
ing practice in Montreal, where he has offices at 4 Phillips

Place, was recently appointed consulting engineer to the

Colonial Coal Company, Ltd., of North Sydney, N.S.

MR. P. H. MITCHELL, consulting engineer, of Tor-
onto, has returned from a business trip to New York. Mr.
Mitchell says the American manufacturers are watching
Canada's development with great interest.

MR. 11. SHE.AREk, of Detroit, has been appointed di-

vision sui>erintendcnl of the Canadian lines of the Michigan
Central Railway, with headquarters at St. Thomas, to suc-

ceed Mr. .Adams, who takes the general superintcndency o£

the Toronto, Hamilton, and Buffalo Railway at Hamilton.

MR. II. K. DUTCHKR, M..Sc., A.M. Can. Soc. C.E.,
who was until recently a member of the firm of Cleveland &
Dutcher, has opened offices in the Winch Building, Van-
couver, B.C., where his large consulting practice will be
carried on. Mr. Dutcher was formerly located in the Klack

Block.

MR. .\. X. A1).\.MS, division superintendent of M.C.R.
at St. Thomas for the past seven years, has been appointed

general superintendent of Toronto, Hamilton and Buffalo,

with headquarters at Hamilton, succeeding Mr. E. Fisher,

who is leaving on account of ill-health. Mr. Adams is a

native of Detroit, 35 years of age, a graduate of Johns Hop-

kins University and Massachusetts Institute. He was
draughtsman on M.C.R. in i8yg, assistant engineer in iQC".

assistant chief .engineer in 1902, and later assistant superin-

tendent at Detroit.

OBITUARY.

MR. X. A. RHODES, vice-president of the Rhodes-

Curry Company, Ltd., Amherst, N.S., died on September
30th. Mr. Rhodes was 64 years of age, and had been in

business in Amherst for nearly forty years.

MR. J.\MES H. SUTHERLAND, roadmaster of the

Brandon-Regina division C.N.R., died at his home Brandon,

Man., September 26, igog. Mr. Sutherland was forty-three

years of age and a native of Fredericton, X.B.

MARKET CONDITIONS.

Montreal, October 7lh, 1909.

Latest reports from the ITnited Stated, on pjg iron, are to the effect
that the strength commented upon in the Canadian Engineer for some lime
past has more than been realized. It would seem that all records for the
output of iron were smashed in the month of September, This certainly
was the case with steel-making iron, and probab'y with foundry. Stocks
of pig iron, to-day, in the various producing centres, slightly exceed 1,-

000,000 tons, the significant feature being that at these figures they have
decreased not far from 500,000 tons. This is one of the most encouraging
features of the market, inasmuch as it indicates an enormous consump-
tion. Contracts during the month of September are said to have reached
iiOoo,ooo tons. Consumers outside the steel companies contracted for 600,-

000, this being the largest tonnage of foundry iron ever placed under con-
tract during a single month. It was a little significant, however, that
during the latter part of the month, the buying movement showed a falling

off as compared with the car'icr portion.

In finished steel products, transactions were less heavy during Septem-
ber than during the previous few months, but in steel rails the aggregate
was heavy, being 700,0^0 tons, which was the heaviest month in two years.

The tendency of prices is still upwards, and 50c. per ton has been added
during the past week, all round.

There is not a very great deal happening in the English and Scotch
markets, but the tendency of prices is entirely in an upward direction.

Apparently, considerab'y more metal is being sold for prompt delivery

and is going into immediate consumption. Warrant prices have advanced
about gd. during the week, with an indication of higher prices being
asked, as the result of increasing cost of ore and fuel, and also in view
of the possibility of exports fmm the United States, The Scotch makers
are well situated and are holding their output for prices which arc fully

8s. above the low figures for last June. Hematite, the stec'-making iron,

which has been in poor demand for many months past, has taken a turn

very much for the better. Consumption is rapidly increasing and prices

have gone up about 6s. in the past three weeks. These advances on raw
material will undoubtedly have the effect of increasing the cost of finished

material in proportion thereto. As a rule, however, the advance in finished

products does not come for some little time after raw material has started

to move up.
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In the local market, the situation continues very strong. Supplies
arc practically exhausted, Canadian furnaces are well sold ahead, and as

a consequence are not anxious to do new business. Consumers requiring
material do not seem to hesitate to pay the prices demauded, it being ap-
parently their opinion that delay will only make the situation worse for

them. Furnace people do not hesitate to declare that the next six months
will see prices $1.50 to $2 per ton lilgher than they now are, for delivery

in 1910. Offers to purchase at a fraction below the market are receiving
little consideration from holders.

There has been a general advance in local pig iron prices, as will be
seen from the following list. Notwithstanding the strength of the pfg-

iron situation, however, merchants handling finished and semi-finished iron

and steel products fail to find the strength uniform throughout their

markets. Steel plates, for instance, are almost easy in tone and it is

quite possible that the prices quoted for some time past would even be
shaded. In bar iron and steel, however, the situation is otherwise, and
the mills report that advances are not far away. Following is the list of

prices

:

Antimony. -The market is steady at 8 to 8Jic.

Bar Iron and Steel.^The market promises to advance shortly. Bar iron,

Si.85 per loo pounds; best refined horseshoe, $2.10; forged iron, $2; mild

steel, $1.85 ; sleigh shoe steel, $1.85 for i x it-base ; tire steel, $1.00 for

I X H-base ; toe calk steel, $2.35; machine steel, iron finish, $1.90; im-

ported, $3.20.

Boiler Tubes.—The market is steady, quotations being as follows :

—

iS and 2-inch tubes, 8Jic. ; 2j4-inch, loc. ; 3-inch, ii'ic ;
3.'a-inch, 14 1-2C. ;

4-inch, 18 I-2C.

Building Paper.—Tar paper, 7, 10, or 16 ounces, $i.8o per 100 pounds;
felt paper, $2.75 per 100 pounds; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing, No. i, 30 to 40c. per roll of 400 square feet; tarred
fibre, 55c. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal :—$1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding 10c. for

each bag. Good bags re-purchased at 10c. each. Paper bags cost 2%
cents extra, or loc. per bbl. weight.

Chain.—Prices are as follows :—?i-inch, $5.10; 5-16-inch, $3.95 ; >i-inch,

$i-5S'> 7-»6-inch, $3.35; Ja-inch. $3.20; 9-16-inch, $3.05; H-'Hch, $3.95; ^-inch,
$3.90 ; la-inch, $2.85 ; i-inch, $2,85.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal.

Copper.—Prices are strong at l4^i to i4}ic.

Explosives and Accessories.—Dynamite, so-lb. cases, 40 per cent, proof,
15c. in single case lots, Montreal. B'asting powder, 35-lb. kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 7sc. per 100 ; broken lots, $1 ; electric
blasting apparatus ;—Batteries, 1 to 10 holes, $15; i to 20 holes, $25; 1 to

30 holes, $35; I to 40 holes, $50. Wire, leading, ic. per foot; connecting,
50c. per lb. Fuses, platinum, single strength, per 100 fuses:—4-ft. wires,
$3; 6-ft. wires. $3.54; 8-ft. wires, $4.08; lo-ft. wires, $5. Double strength
fuses, 4-ft., S3. 75; 6-ft.. $4-29; 8-ft., $4.83; lo-ft., $5.37. Fuses, time, double-
tape, $6 per i,oGo feet; explohmeters, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are :—
Queen's Head, S4.40 ; Comet, $4.25 ; Gorbal's Best, $4.25 ; Apollo, io3^
02-, 54-35- Add 25c. to above figures for less than case lots; 26-gauge is

25c. less than 28-gauge, American 28-gauge and English 26 are equivalents,
as are .American loi^ oz., and English 28-gauge.

Galvanized Pipe—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is strong. The following prices are for carload

quantities and over, free on dock, Montreal, prompt delivery; No. 1 Sura-
mcrlee, S^io-s© to $21; se'ccled Summerlee, $20 to $20.50; soft Summerlee,
S19 to .$19.50; Clarence, $18.25 to $18.50; Midland or Hamilton pig is

quoted at $30 per ton for No. i f.o.b., cars at point of production, No. 3
being $19-50. and No. 3 S19. for delivery during the next six months. It is

said Dominion and Scotia companies are not quoting prompt delivery.
Carron \o. i, $20.50 to $21; Carron special, $ao. to $21.50.

Laths.—See Lumber, etc.

Lead.—Prices are about steady, at $3.50 to $3.60.
Lead Wool.— $10. (;o per hundred, $200 per ton, f.o.b., factory.
Lumber, Etc.— Prices on lumber are for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mill culls out,
$18 to $33 per 1.000 feet; white pine, mill culls, $16 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per 1,000 ft.; mill culls, $12 to $14. Hemlock,
log run, cutis out. $13 to $15. Railway Tics; Standard Railway Tics,
hemlock or cedar, 35 to 45c. each, on a 5c. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 30ft.,
Si. 75 to $a ; 35-ft., $2.75 to $3-25 each, at manufacturers' points, with 5c.
freight rate to Montreal. Laths: Quotations per 1,000 laths, at points
earring $1.50 freight rate to Montreal, $2 to $3. Shingles : Cedar
shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nallft.—Demand for nails is better, but prices are steady at $3.30 per
keg for cut. and $2.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon ; girder, bridge,
and structural paint for steel or iron—shop or field—$1.20 per gallon, in
barreU; liquid led lead in gallon cans, $1.75 per gallon.

Pipe—Cast Iron.—The market is unsettled and uncertain, as dealers are
compel'cd to meet competition from all sources. Prices are easy and ap-
proximately as follows:—$31 for 6 and 8-inch pipe and larger; $33 for
S-inch and 4->nch at the foundry. Pipe, specials, $3 per 100 pounds. Gas
pipe IS quoted at about $1 more than the above.

Pipe.-Wrought and Galvanized.—Demand is much belter and
the tone is firm, though prices are steady, moderate-sized
lots being: 'f-inrh, $5.50 with 63 per cent, off for black, and 48 per cent
off (or galvanized: U-inch, $5.."!o, with 59 per cent, off for b'ack and 44 per
cent, off for galvanized; '/i-inch, $8.50, with 69 per cent, off for black, anr*

59 per cent, off for galvanized. The discount on the following is 72'^ pei
cent, off for black, and 63S per cent, off for galvanized; M-inch, $11.50
i-inch, SiAsn; iii'-inch, $22.50; i^4-inch, $37; s-incb, $36; a^-inch, $57.50
3-inch. $7S.<o: i'-;-inch. $05; 4-inch, $108.

Plates and Sheets.—Steel.—The market U steady. Quotations are: $3.2-
for 3-16; $3.30 for f^, and $3.10 for ]i and thicker; la-gaugc being $3.30
'4'KAtice, $3.15; and 16-gauge, $3.10.

Rails.-Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $31 is given for 60-lb. and 70-lb. ; 80-lb. and heavier, being $30;

I

rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at
1 $27 to $29 per ton, according to condition of rail and location.

I

Railway Ties.—See lumber, etc.

I
Roofing.—Ready roofing, two-ply, 70c. per roll; three-ply, 950. per roll

of 100 square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, sc. lb.

(See Building Paper; Tar and Pitch; Nails, Roofing).
Rope.—Prices are steady, at gc. per lb. for sisal, and ioj4c. for Manila,

Wire rope, crucible steel, six-strands, nineeten wires
; !i-in., $2.75 ; 5-16,

$3-75; H, $4-75 ; J^. $5-25; H, $6.25; ->4i $8; H, $10; I-in., $12 per loo feet.

Spikes—Railway spikes are steady at $2.35 per loo pounds, base of

S'.i X 9-16. Ship spikes are steady at $2.85 per 100 pounds, base of 5^x10-
incli, and -^m x 12-inch.

Steel Shafting.- Prices are steady at the list, less 35 per cent. Demand
is on the dull side.

Telegraph Poles—See lumber, etc.

Tar and Pitch.^Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 pounds ; roofing pitch, No. i, 70c. per ico pounds ; and No. 2, 55c. per
100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-
barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180

to 200 pounds. (See building paper; also roofing).
Tin.—Prices are unchanged, at 33% to 34c.

Zinc—The tone is steady, at 5^4 to 6c.

Toronto, October 7th, 1909.

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted:

—

Antimony.—Demand active and price higher at $9.25 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen, $7 to $9.

Bar Iron.— $1.95 to $2, base, per loo lbs., from stock to wholesale
dealer. Market well supplied.

Boiler Plates.— .'4 -inch and heavier, $2.20. Boiler heads 25c. per 100

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, ij^-inch,

loc. ; I j4-inch, 9c. per foot ; 2-inch, $8.50 ; aj^-inch, $10 ; 2j4-inch, $10.60

;

3-inch, $12.10; 3H-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll; tarred, 40c. per roll. Demand is

fairly active.

Bricks.—Business is very active, price at some yards $g to $9.50, at
others, $9.50 to $10 for common. Don Valley pressed brick move also
freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 2-inch, or larger,

price all the same. The supply is excessive; hence the lowered price.

Broken granite is selling at $3 per ton for good Oshawa.

Cement.—Manufacturers' prices for Portland cement are $1.35 without
bags, or $1.65 including cotton bags for car lots on board car. Fort William
or Port Arthur. This has been the case since September i6th. There is a
good deal moving and the likelihood felt that the merger is unlikely to

l^oost prices beyond a living point, will probably cause the free movement
to continue. Smaller dealers get $1.50 per barrel without bags, in load
lots, delivered in town.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.81; mine run,

$3.60 to $3.75 ; slack, $2.65 to $2.85 ; lump coal from other districts, $3.40

to $3.70; mine run 10c. less; slack, $2.50 to $2.70; cannel coal plentiful at

$7.50 per ton; coke, So!vey foundry, which is laregly used here, quotes at

from $5.25 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 72-hour coke,

$5.25 to $5.50.

Copper Ingot.—The market continues as before stated, price being
$13.85 to $ i4.r.5, and the demand normal.

Detonator Caps.—7sc. to $1 per 100 ; case lots, 7sc. per too ; broken
quantities. $1,

Dynamite, per pound, 21 to 35c., as to quantity.

Roofing Felt.—An improvement in demand of late, no change in price,

which is Ji.So per loo lbs.

Fire Bricks.—English and Scotch, $30 to $35; American, $35 to $35 per
1,000. The demand is steady.

Fuses.—Electric Blasting.—Double strength 4 feet, $4-50; 6 feet, $5;
8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; lo feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet.

Galvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36

inches wide; lo-gauge, $2.90; 12-14-gauge, $3.00; 16, 18, ao, $3.10; 33-34.

$3.25; 36, $3.40: a8, 3.85; 39, $4-15; loM. $4»5 per 100 lbs. Fleur dc Lis—
gauge, $4.50; 3o-gauge, $4.35; per 100 lbs. Demand very active and prices

advanced inc.

Iron Chain.— Ji -inch, $5.75 ; s-ifi-inch, $5.15 ; ^i-inch, $4.15 ; 7-16-inch,

$3.95; Js-inch, $3-75 : 9-i6-inch, $3.70; Ji-inch, $3.55; >i-inch, $3.45; ?^-inch,

$3.40; 1-inch, $3.40, per 100 lbs.

Iron Pipe —Black, ?i-inch, $3.03; H-inch, $2.36; ^f-inch, $3.63; 9^-inch|

$i.i6; 1-inch, $4-54; ifi-inch, $6.19; ij4-inch, $7.43; 3-inch, $9.90; 3)^-inch»

$15-81; 3-inch, $30.76; sli-inch, $26.13; 4-inch, $29.70; 4W-inch, $38; 5-inch,

$43.50; 6-inch, $56. Galvanised, W-inch, $2.86; }^-inch, $3.08; ^-inch, $3-48:

U-inch, $4.31; I-inch, $6.n; i^-inch, $8.44: iK-inch, $10.13; 3-inch, $13.50,

per loo feet. Talk is still heard of an advance, but nothing definite.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at

kiln* outside city 33c. per loo lbs. f.o.b. car. Demand is good.
Lumtier.—Although prices arc stiffening generally, there is no freedom

in buying shown by country dealers in Ontario, who continue to order
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"from hand to mouth." It is the city trade building being still active,

wb rri still absorbs the attention of producers or large merchants. Some
sizes of native pine, for example, 3-incli good and 10x13 inch stock, are
beromin.; scarce. British Columbia shingles are easier; everything else

on the list appears to be on the upward trend according to outside ad-
vice-i. Th;; rlmost wonderful demand from bui'dcrs in the city, however,
contiu*}:.', ^nd the keen competition to f\\\ it makes the market almost a

buyers' one. We quote dressing pine $33 to $35 per M ; common stock
boards, $26 to $30; cull stocks, $30; cull sidings, $17.50; Southern pine
dimension timber from $30 to 45, according to size and grade; finished
Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.30 to $17; spruce flooring in car lots, $33; shingles, British
Columbia, $20; lath. No. 1, $4.35; No. 3, $3.75; for white pine, 48-inch;
for 33-inch, $1.60, and very few to be had.

Nails.—Wire, $3.35 base; cut, $3.70: spikes, $3 per keg of 100 lbs.

Pilch and Tar.—Pitch, demand moderate, price so far unchanged at
70c. per 100 lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron—There is fair activity and prices are maintained. Clarence
quotes at $30.50 for No. 3; Cleveland, $30.50 to $31; in Canadian pig,
Hamilton quotes $14.50 to $30 per ton. Producing plants arc everywhere
busy, and there is considerable business in prospect for 1910.

Plaster of Paris—Calcined, New Brunswick, hammer brand, car lots,

$3; retail, $3.15 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per 100 lbs., $3.35; in barrel lots,

$3.05. Plasterer's, $3.15 per barrel of three bushels.
Ready Roofing.—.An improved request is noted lately, at catalogue

prices before quoted.
Roofing Slate—Most of the slate used in Canada comes now from

Pennsylvania or Maine, the Canadian supply being slender and mostly from
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.
But No. I Pennsylvania slate 10x16 may be quoted at $7.25 per square of
100 square feet, f.o.b., cars, Toronto ; seconds, 50c. less. The demand
continues active ; competent roofers are scarce.

Rope.—Sisal, 9,^c. per lb.; pure Manila, isj^c. per lb.. Base.
Sewer Pipe.

—

4-tn. 6-in.

Straight pipe per foot $0.20 $0.30
Single junction, 1 or a fL long .90 1.35
Double junctions 1.50 3.50
Increasers and reducers 1.50
P. traps 3.00 3.50
H. H. traps 3.50 4.00

9-in.

$0.63
2.70

S.oo

2.50

7.50
8.00

lo-in.

$0-75
3.40

12-in.

$1.00

4.50
8.50

4.00

15.00

15.00

24-in.

$3-25

Business steady; price, 75 per cent, ofif list at factory for car-load
lots; 65 per cent, of list retail. Small lots subject to advance.

Steel Beams and Channels—Quiet.—We quote:—$3.50 to $2.75 per 100
lbs., according to size and quantity; if cut, $3.75 to $3 per 100 lbs.; angles,
1% by 3-16 and larger, $3.50; tees, $2.80 to $3 per 100 pounds. Extra for
sma'ler sizes of angles and tees.

Steel Rails—So-lb., $35 to $38 per ton. The following are prices per
gross ton, for 500 tons or over; Montreal, 13-lb. $45, i6-lb. $44, 25 and
30-lh. $45.

Sheet Steel.—Market steady at the former prices; lo-gauge, $3.50;
i3-gauge, $3.55; American Bessemer, 14-gauge, $3.35; 17, 18, and sogauee!
$3.45; 3= and 24-gauge, $3.50; =6-gauge, $3.65; 3S-gauge, $2.85. Quite a
quantity of light sheets moving.

Tank Plate.—3-16-inch, $2.40 per 100 lbs.

Tool Steel—Jowett's special pink label, lo'^c. Cammel-Laird, i6c.
"H.R.D." high speed tool steel, 65c.

Tin—The fee'ing in tin is firm, and the price 32 to 33c. per lb.
Wheelbarrows—Navvy, steel wheel, Jewel pattern, knocked down, $21.60

per dozen; set up, $22.60. Pan Canadian, naviy, steel tray, steel wheel,
$3.30 each ; Pan American, steel tray, steel wheel, $4.25 each.

Zinc Spelter—.\ very active movement continues, and a large business
is being done. Price very firm at $5.75 to $6 per 100 lbs.

CAMP SUPPLIES.

$3.60 to $2.70; prime, $2.40 to $2.50; Rangoon,Beans.—Hand picked,
hand-picked, $1.90 to $2.

Butter,—Dairy prints, 20 to 21c. ; creamery rolls, 24 to 25c.
Canned Goods—Peas, 77}^ to $1.12}^ ; tomatoes, 2s, 85 to 90c. ; to-

matoes, 35, 95c. to $1; pumpkins, 3s, 80 to 85c.; corn, 85 to 95c.; peaches,
3S, white. Si. so to $1.60; yellow, $1.90 to $1.95; strawberries, 2s, heavy
syrup, $1.90 to $1.95; raspberries, as, $1.90 to $1.95.

Cheese.—No old cheese on h.and ; new cheese, large, i2'ic. ; twins, 13c.
Coffee.—Rio, green, 10 to 12'^c. ; Mocha, 21 to 23c.; Java, 20 "to 31c.;

Santos, 11 to 15c.

Dried Fruits.—Raisins, Valencia. 6 to si^c. ; seeded, i-Ib. packets,
fancy, 7!^ to 8c. ; i6-oz. packets, choice, 7 to 754c. ; i2-oz. packets, choice,
7C.

; Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy, 8 to gc.

;

Filiatras currants, 6S to 7c. ; Vostizzas, 8^5 to 9c. ; uncleaned currants, J^c.
lower than cleaned. California Dried Fruits,-Evaporated apricots, 12 to
15c. per lb.; prunes, 60s to 70s, 7 to 7!ic.

; 90s to loos, 6Kc. ; evaporated
apples, Sc.

Eggs.—New laid, 34 to 25c. per dozen, in case lots.
Lard—Scarce and higher. Tierces, isKc ; tub, ijj^c. ; pails, 15KC. per

lb.
1

Molasses.—Barbadoes, barrels, 37 to 45c. ; Porto Rico, 45 to 6oc. ; New
Orleans, 30 to 33c. for medium.

Onions. -$1.25 a bag.
Potatoes Best, 75c. a bag.

|

•*"'''•—Still advancing. Short cut, $27.50 per barrel ; mess, $36.
Rice—B grade, ^'ic. per lb.; Patna, s<A to sHc. : Japan, 5,'i to 6c.
Salmon.—Eraser River, ta'ls, $2; flats, $3; River Inlet, $1.55 to $1.75-
Smoked and Dry Salt Meats—Long clear bacon, 150. ; firm,

tons and cases; hams, large, 14 to i4'3C. ; sma'l, isH to i6c. ; rolls, ijH to
t4«.

; breakfast bacon, 17c. ; backs (plain), I7(4c. to i8c. ; backs (peameal).
i8c. to iS',4c. ; shoulder hams, 13c. ; green meats out of pickle, ic. less than
smoked.

Spices.—.Allspice, 16 to 19c. ; nutmegs, 30 to 75c. ; cream tartar, 23 to
asc. ; compound, 15 to 20c. ; pepper, black, pure Singapore, 14 to 17c.

:

pepper, white. 20 to 30c
Sugar—Granulated, $4.85 per 100 lbs. in barrels; Acadia, $4.75; yellow,

$4-45; bags, 5c. lower; bright coffee, $4.65; bags, 5c. less.

sheets:
Aluminum Lead

Brass Tinned
Copper Zinc

At lowest prices for prompt deliveries.

A. C. LESLIE & Co., Limited

Syrup.—Corn syr up, spcciai tJ^l^ilt, ji^c. per lb.

Teas.—Japans, ao lo 35c. per lb.; Youag Hysons, 16 to 350.; Ceyloos,
medium, 16 to 45c.

• • « »

Winnipeg, OctoLcr 61I1, ity^.

Quotations are as follows ;—

Anvils.—Per pound, 10 to la.'.'c. ; Buckworlh anvils, 80 lbs., and up,

tolic; anvil and vice combined, each, S5.50.

Axes.>-Cbopping axes, per dozen, $6 to $9 ; double bits, $12.10 per

dozen.
Barbed Wire.—4 point and 2 point, common, $3.15 per cwt. ; Baker,

$3.30 ; Waukegan, S3. 30.

Bar Iron.—$2.50 to $3.60.

Bars.—Crow, $4 per 100 pounds.
Beams and Channels.—$3 to $3.10 per 100 up to i5-inch.

Boards.—No. 1 Common Pine, 8 in. to 12 in., $38 to 545; siding. No. a

White Pine, 6 in., $55; cull red or white pine or spruce, S24; No. i Clear
Cedar, 6 in., 8 to 16 it., $60; Nos. i and 3 British Columbia spruce, 4 to

6 in., $55; No. 3, $45.
Bricks.—$10, $11, $12 per M, three grades.
Building Paper.

—

4% to 7c. per pound. No. i tarred, S4C. per roll ; plain,

60c. ; No 2 tarred, 63^aC. ;
plain, s6c.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large
lots to $10.50 too lots, net; Alleghany soft coal; carload lots, basis, Winni-

peg, f.o.b., cars, 56 per ton ; cannel coal, $10.50 per ton ; Gait coal, $a

f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,

special rates. American coke, $11 to $11.50 a ton; Crow's Nest, $10 a ton.

Copper Wire.—Coopered market wire, No. 7, $4 per 100 lbs.; No. 6, $4;
No. 10, $4.06; No. 12, $4.20; No. 14, $4.40; No. 16, $4.70.

Copper.—Tinned, boiler, 26;3C. ; planished, 29^ c; boiler and T. K. pits,

plain, tinned, 45 per cent, discount.

Cement.—$2.25 to $2.50 per barrel, in cotton bags.
Chain.—Coil, proof, J4-inch, $7; 5-i6-inch, $5.50; H-'Qch, $4.90; 7-16-inch,

$4-75 ; Ji-inch, $4.40 ; sg-jnch, $4.20 ; 3^ -inch, S4.05 ; logging chain, 5-16-inch,

$6.50; ?6-inch, $6; J.4'-inch, $8.50; jack iron, single, per dozen yards, 15c. to

7SC. : double, 25c. to $1 ; trace-chains, per dozen, $5.25 to $G.

Dynamite.—$11 to $13 per case.
Hair.—Plasterers', 80 to 90c. per bale.

Hinges.—Heavy T and strap, per 100 lbs., $6 to $7.50; light, do., 65 per
cent. ; screw hook and hinge, 6 to 10 inches, sH^. per lb. ; 13 inches up,
per lb., 4*^4 c.

Galvanized iron—ApoMo, loH* $4-90; 28, $4.70; 36, $4.30; 22, $4.10; 34,

$4.10; 20, $4; iS, $3.95; 16, $3.90; Queen's Head, 38, $4.90; 26, $4.70; 34,

$4.30; 32, $4.30; 20, $4.10 per cwt.

Iron.—Swedish iron, 100 lbs., S4-75 base; sheet, black, 14 to aa gauge,
$3.75; 24-gauge, $3.90; 26-gauge, $4; 28-gauge, $4.10. Galvanized—American,
18 to 20-gauge, $4-40; 22 to 24-gauge, $4.65; 26-gaugc, $4-65; 28-gauge,

$4.90 ;
30-gauge, $5.15 per 100 lbs. Queen's Head, 32 to 24-gauge, S4.65

;

26-gauge English, or 3o-gauge American, $4.90; 30-gauge American, $5.15;
Fleur de Lis, 23 to 24-gauge, $4.50; aS-gauge American, $4.75; 30-gaage
American, $5.

Lead Wool.—$10.50 per hundred, Sioo per ton, f.o.b., Toronto.
Lumber.—No. t pine, spruce, tamarac, British Columbia fir and cedar

—

3.^4, : X 6, 2 s S, S to 16 feet, $26.00; 2x20 up to 33 feet, $36.50.

Nails.— $4 to $4.35 per 100. Wire base, $2.85; cut base, $3.90.

Picks.—Clay, $5 per dozen; pick mattocks, $6 per dozen; clevishes, 7c.

per !b.

Pipe.—Iron, black, per loo feet, J^-inch, $3.50; H-inch, $3.80; J^-inch,

$3.40; ^-inch, $4.60; i-inch, $6.60; iJi-inch, $9; ij4-inch, $ia7s; 2-inch,

$14-40 ;
galvanized, Ja-inch, $4.25 ; j4-inch, $5.75 ; i-inch, $8.35 ; i^-inch,

$11.35; i!4-inch, $13.60; 3-inch, $18.10. Lead, 6?4c. per lb.

Pitch.—Pine, S6.50 per barrel; in less than barrel lots, 4c. per lb,;

roofing pitch. Si per cwt.

Plaster.—Per barrel, $3.

Roofing Paper.—60 to Cyl-ic. per roll.

Rope.—Cotton, ^i to Js-in. and larger, 33c. lb.; deep sea, i6fac. ; lath

yarn, 9^3 to gHc. ; pure Manila, per lb., 13HC. ; British Manila, ni^c. ;

sisal, loHc.
Spikes.—Basis as follows:—i^^ 5 and 6, $4.75; 5-16x5 and 6, $4.40;

ji^- X 6, 7 and 8, $4.25; H x 8, 9, 10, and 13, $4.05; a5c. extra on other sizes.

Steel Plates, Rolled.—3-16-in., $3.35 base; machinery, $3 base; share,

$4.50 base ; share crucible, $5.50 ; cast share steel, S7.50; toe calk, $4.50
base : tire steel, $3 absc ; cast tool steel, lb., 9 to laj^c.

Staples.—Fence, $3.40 per 190 lbs.

Timber.—Rough, 8x3 to 14 x 16 up to 33 feet, $34 ; 6 x ao, 8 x so, up to 33
feet. $^S^, dressed, $37.50 to $48.25.

Tool Steel.—8;4 to 15c. per pound.
Wire.—Oiled and annealed, 8 and 9 gauge, $3 per cwt ; 10 gauge.

$3.06; II gauge, $3.12; 13 and 13 aguge, S3.30; 14 to 16 gauge, $3.35 to

$3.70; IOC extra for oiling.
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TURBINE PUMPS.

EXTENSION OF TIME.

CITY OF MOOSE JAW, SASK.

Tenders for Water Meters.

Sealed tenders addressed to Alderman Matthews, Chair-
man Water and Sewer Committee, will be received in the
Council Chamber, up to 8.30 p.m., Monday October nth,
iQog, for 50 H" Water Meters and connections complete, de-

livered F.O.B., Moose Jaw, Saskatchewan.

J. DARLINGTON WHITMORE, City Engineer.

Tenders will be received by the City of Toronto, Canada,
up till noon of Thursday, October ^tith (chantjed from Octo-
ber 14th), for the following^ Turbine Pumps:

—

4

—

i^yi million arallon pumps. 100 pounds pressure.
2— 5
2—10

2—10

2— 6K
2— b'A
2— I'A
2— x%

300
65
no
90
160

&5
1 10

With valves, piping, bed plates, couplings, etc.

The lowest or any tender not necessarily accepted.
For specifications and form of tender apply to the City

Engineer.

ELECTRIC MOTORS.
EXTENSION OF TIME.

Tenders will be received by the City of Toronto, Canada,
up till noon of Thursday, October 28th (changed from Octo-
ber 14th), for the following Electric Motors:

—

4— 1500 H.P. Synchronous Motors.
2— 1500 H.P. Induction Motors.
4— 500 H.P. Synchronous Motors.
4— 500 H.P. Induction Motors.
2— 225 H.P. Synchronous Motors.
With exciters, switchboards, connecting material, etc.

The lowest or any tender not necessarily accepted.
For specifications and form of tender apply to the City

Engineer.

The city of Toronto, Canada, will shortly call for ten-

ders for pole line supplies, including poles, cross-arms,
pins, braces, etc., etc.

For information apply Electrical Department, City Hall.

SUPPLY OF PIPE.

Tenders will be received bv registered post only, ad-
dressed to the Chairman of the Board of Control, City Hall,
Toronto, up to noon on Tuesday, November 16th, 1909, for
the supply of three thousand feet of rivetted steel pipe f)0

inches in diameter, and five hundred feet of rivetted tapered
steel pipe, also one thousand seven hundred and eighty-two
lineal feet of 60-inch reinforced concrete pipe for the outfall
sewer.

Envelopes containing tenders must be plainly marked on
the outside as to contents.

Specifications may be seen and forms of tender obtained
at the office of the City Engineer, Toronto.

The usual conditions relating to tendering as prescribed
by city by-law must be strictly complied with, or the tenders
will not be entertained.

The lowest or any tender not necessarily accepted.

JOSEPH OLIVER (Mayor),

Chairman, Board of Control.

City Hall, Toronto, Oct. 1, iQcq.

TOWN OF MAPLE CREEK

Tenders will be received by the secretary-treasurer of the
town of Maple Creek, Saskatchewan, until October 15th, 1909,
for the delivery and erection of Sewage Pumping equipment,
approximate capacity 350 gals, per minute.

Plans and specifications may be seen at the office of the
secretary-treasurer, Maple Creek, or at the office of C. M.
.\rnold. Consulting Engineer, Lethbrido-e. .Aha.

A certified check for 10% of the amount of tender, pay-
able to the secretary-treasurer of the town of Manle Creek,
must accompany each tender as a guarantee that the success-
ful tenderer will enter into a contract.

No tender necessarily accepted.

H.

Maple Creek, Sask., September 21st

A. GREELEY,
Secretary-treasurer.

190Q.

TO QUARRYMEN, BRICK MANUFACTURERS,
SUPPLY MEN ETC.

Tenders will be received by the Minister of Public Works,
until 3 p.m. on Monday, October 11th, for the supplying of

the under-mentioned materials in connection with the erec-

tion and reconstruction of the portion of the Ontario Parlia-

ment Buildings, Toronto, recently destroyed by fire.

Tenderers will be requested to estimate for the supplying
of the materia! in quantities as may be required from time
to time, viz. :

(i) For Hard Building Brick, per thousand.

(2) For Red Credit Valley Stone, per superficial yard,

suitable for random masonry work, similar to what has been
formerly used in connection with the erection of the Build-

ings. Stone to bed from about to 14 inches.

(3) For Red Credit N'alley Stone in promiscuous sized

blocks, per cubic foot.

(4) For Red Credit X'alley Stone, in dimension blocks,

jier cubic foot.

(5) For Building Sand, per cubic yard.

(6) For Grey Lime, per hundred pounds.

The whole of the above materials must be of first-class

quality, subject to the approval of the .Architect. The prices

submitted, must include all charges, such as freight, cartage,

handling etc., necessary to deliver material upon the works.

Plans of the present buildings and all other information

ran be had at the offices of the Architect, E. J. Lennox, 164

B.Tv Street. Toronto.

J. O. REAT'ME,
Minister of Public Works, Ontario.

Department of Public Works,
Toronto, October 2nd, iooq.
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MUST THE YOUNG l.NGIN'HI-R SHRVi: UNDHR
ARTICI.I-S?

The old phrase, "History repeats itself," is .so hack-
neyed that wc are almost afraid to u.se it, but it draws
attention so pointedly to a condition now developing in

Canada that wc may be pardoned for giving the
quotation.

The profession of engineering in (Jreat Britain, and
for ih.-il ni.itlei- in all Eurf)pcan countries that have de-
veloped an engineering profession, is made up of men
who served under articles in the oflices of private indi-

viduals and city surveyors, or in the yards and shops
of large corporations. Their terms of apprenticeship
ran from three to seven years, and, in addition to lic-

coming famili.-ir with the routine and detail of the works,
they received a certain amount, and frequently a very
substantial amount, of systematic instruction of a tech-

nical nature in the scientilic principles of the work on
which they were engaged.

In some cases these men were college-trained men
;

in others, they were articled upon leaving the secondary
schools. In any ca.se they served long enough to become
masters in their own right, and as a result European
engineers are recognized as men, methodical, careful,

able, and highly skilled in their own particular branch.

The first engineering work in Canada was under-

taken by the British milit.iry engineer, and then followed

a few British and foreign civil engineers anxious for

adventure, and willing to neglect for the time teing the

finer requirements of the older lands. These men were

the pioneers who prepared a body of younger men, who
perforce had to accept an empirical and accidental train-

ing and carry on the work of a young country troubled

with growing pains.

It is true that, coupled with all our great en-

gineering works, we find the names of men who would

have been a credit to the profession in other countries.

Strong men, true artists. But the rank and file were

pressed or paid men.

Then came the technical college, the University

Department of Applied Science, and the young graduate

went forth, large in theory, small in experience. But the

country was growing, the supply of engineers was

limited, the work was large, and men were in great

demand. The college graduate very quickly became a

full-fledged engineer. If he was resourceful, his promo-

tion was sure and rapid.

But that has changed. Ten or a dozen Canadian

colleges are conducting engineering cour.ses. The supply

is a little greater than the <lemand, and the young man

no matter how good his technical training—finds diffi-

culty in securing a position. When he does he expects

a high salary, and as a result his employment is only

temporary, so that at the end of two or three years he

has been under a dozen different men and on a variety

of work, and vet he is not master of any one branch.
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The college graduate who wishes to become a sur-

veyor must serve one year. This term of apprenticeship

will be enforced, and perhaps lengthened, and the civil

engineer, who finds that just when he requires the

assistant that he has trained and put in the way of ex-

perience he has lost him, will be very much inclined to

bind his men under articles also.

The time is almost ripe for such a step, and when

it does come it will mean the production of men more

highly specialized than engineers now usually are.

The careful, systematic and long training that has

made the skilled engineer of Europe will have to be

adopted in this country if we wish to keep abreast of the

best work in older lands.

GUELPH AND HER PURE WATER SUPPLY.

In another section of this issue we give a detailed

description of the recent additions to the water supply

of Guelph, Ont.

The enlarged system was designed by Davis &
Johnson, consulting engineers, Berlin, Ont., who were

retained by the Guelph Water Commissioners, Messrs.

G. B. Ryan, R. L. Torrence and John Newstead.

The formal opening of the new system during the

last week of September was made the occasion of much
speech-making, and incidentally of some editorial com-

ment.

The system cost to date over $300,000, and now
supplies water (it an average cost of $9 per year for

ordinary householders.

Guelph and her council and her visitors made great

ado over the success that has attended their various

public enterprises. Rightly so. A municipality that can

handle electric light, gas, and an electric railway and

show a surplus annually has much to be thankful for.

We enjoyed hearing the Commissioners complimented

for their loyalty and unselfish service. It is fortunate

that men of prominence, ability and standing are willing

to give their time and best thought to questions that

concern the whole community. Hats off to the Guelph

Commissioners and council, but do not let us forget the

men who did the detail work. The men who accepted

the responsibility for their recommendation, the men
who, by continued application, by looking after the little

things, worked out the success.

Guelph has a successful system, due largely to the

ability and skill of William Malcolm Davis, their con-

sulting engineer, and the aggressiveness, practical

knowledge and administrative povver of James J. Hack-
ney, manager of the waterworks, lighting plant and

street railway.

.\fter all it is the men who do the work, the men
that are not often in the limelight, that make public or

private ownership a success. And just here we take

pleasure in congratulating Guelph on being able to

secure such careful, loyal municipal officials.

THE TECHNICAL PRESS AND ADVERTISING.

The technical press, in addition to furnisliing read-

ing material and technical information for the engineer

has also another field—a field just as necessary and just

as useful—that of bringing closer together with the least

cost the seller and buyer. It is just as necessary for the

engineer to know where he can got a turbine or a gen-

erator as it is for him to know how to place it or protect

it. You may design and stake out, but unless you can

secure the material to build with your planning will be

of little avail, and it is part of the duty of the technical

press to assist in furnishing the engineer with supplies.

That is why just as much care is exercised in selecting

the class of advertisements that appear in a technical

paper as in selecting the articles for the reading pages.

And it is just as necessary for the producer (the

manufacturer) to advertise if he wishes to secure ' busi-

ness as it is for the engineer to read and study if he

wishes to maintain his position in the profession.

A couple of years ago a large Canadian firm spent

several thousands annually in advertising. A year ago
they cut the advertising appropriation down to as many
hundreds. For a time they did not notice any falling off

in business. Their firm name and their goods were well

known. A year later their salesmen found enquiries

dropping off ; the travelling salesman found it harder to

talk business. Smaller firms were advertising, getting

a little of the business, first one place and then another.

New buyers were in the market—buyers who did not
know the older and larger firm. As a result they must
spend money to regain their former field.

Another firm doing a large business with contrac-

tors cut out all advertising, trusting to salesmen in

various supply houses to place their goods. In just one
year they went from the top to the bottom of the list of

sales of those supplies in Canada.
Not long ago a salesman for storage batteries—

a

former advertiser—called and said: "Why do you take

our competitor's advertisement? For years we carried

an advertisement with you. They are newcomers. We
have quit, 'tis true, but only for a short time. The
worst part is we have not made a single sale since we
quit and the other fellows commenced."

The right kind of advertising, like the right kind

of technical literature, is read, and if not immediately

used is put by for reference, and the right kind of en-

gineer reads advertisements as well as editori.il matter.

EDITORIAL NOTES.

Over eight million dollars worth of new buildings

have gone up in Winnipeg during the last nim- months.
* * * *

Octoljer the ist saw the tides in the Peticodiac

River, N.B., higher than at any time since October 4th,

1869. Great damage has been done in districts bor-

dering Fundy Bay. Dykes have been broken down and

much marsh hay land fiooded.
» * * *

Mr. A. W'. Campbell, Deputy Minister of Public

\\'()rks for Ontario, has been for years carrying on a

campaign on behalf of "good roads." First and always

he has endeavored to educate the municipalities to adopt

the best in management, design and construction. Mr.

Camplx'll has made good as an educationalist (on roads)

and as a builder, and when the late Timothy Eaton left

$10,000 to Ije spent by Mr. Campbell on three miles of

the Dundas Road in Etobicoke township, it was a mer-

ch.int prince's tribute to Mr. Campbell, his work and his

success.

Some of our readers are anxious as to the binding of

The Canadian Engineer. The new size and binding will work
with the old size, and the binder will find no difficuity in

malting Vol. XVII. as neat as Vol XVI.



October 15, 1909. THE CANADIAN ENGINEER 421

PRECIPITATION FOR SHPTEMHHR.

'I'lic pu'oipilation \v;us in excess of nmin.il Iroin

I'^astcni Oiilaiio to llio MaritiiiK- Provinces, while from
the Ottawa \alley and Middle Ontario westward to the
Pacific there was a very general deficiency, except in the
northern parts of British Columbia near the coast, where
the rainfall was hea\ y. The largest positive dejiartiiros

occurred in New Hrunswick, where the amount recorded
was double the average, and the largest negati\e in the

Western Provinces where the amounts recorded were in

nearly all cases less than one inch, and in some hut a

small fraction of an inch.

The table snows for lifteen stations included in the

report of the Meteorological OlVice, Toronto, the total

precipitation of these stations for the month.
Ten inches of snow is calculated as being the

equivalent of one inch of rain.

l)e])arlure

.Station. Depth in froni the average

inches. of twenty years.

Calgary, .\ila 0.40 — 0.71
Edmonton, Alta o. 10 — 1-38
Swift Current, .Sask 0.70 — 0.64
W innipeg, Man 0.60 — o-99
Port Stanley, Ont i.oo — 1.78
Toronto, Ont 1.96 — o-77
Parry Sound, Ont 4-9° + 1.09

Ottawa, Ont 3- 10 +0.43
Kingston, Ont " 3 -90 + i .20

Montreal, Que 4-9o + 1.64

Quebec, Que 6 . 40 -t- 2 . 69
Chatham, N.H 8.20 +5-33
Halifax, N.S 5.90 + 2.06

Victoria, B.C 0.80 — 1.40

Kamlnops, IvC 1.20 +0.21

SOCIETY NOTES.

Mr. W. J. Francis, C.E., of Montreal, addressed the En-

jiineering- Society of Toronto University in the Chemical

and Mining BUlfi-., on Wed. afternoon, Oct. 13, his subjecc

being- The Relation of Technical Education, Personality and

Character, to the Engineer," which was a resume of his

own experience in this line. Mr. W. D. Black was chairman.

Mr. Francis is a graduate of the School of Practical Science,

and has been engaged in government work as consulting

engineer for some time. He w'as called into consultation

regarding the danger threatening- the Quebec bridge.

After the meeting Mr. Francis was entertained at the St.

Charles Cafe by the past presidents of the society. Mr. II.

E. T. Haultain, presided.

AMERICAN INSTITUTE ELECTRICAL ENGINEERS.

The annual meeting of the Toronto Section of the Insti-

tute will be held Friday, October 15th, at 8 p.m., in the rooms

of the Engineers' Club, 96 King Street West. Mr. A. J.

Soper. of Smith, Kerry & Chace, Toronto, will present a pa-

per on "Transmission Line Calculations." The Executive

Committee will submit, for final vote, the list of recent

nominations for officers for the coming year.

An informal luncheon will be served at the St. Charles

Cafe at 6.30 p.m. sharp, to which members are requested to

invite their friends.

1,200-VOI.T I). C. CAR EQl'IPMENT.

By F. E. Case, Engineer of Railway Epulpmenl, General
Electric Company.

Uirect current of 1,200 volts has been adopted in pre-
ference to 600 volts as the trolley potential of a number of
interurban and other railways on account of lower first
cost and lower cost of operation. That 1,200-volt current
can be more economically delivered to the car requires little
argument. On a railway having a given size and length
of feeder, a car e(iuipped with 1,200-volt apparatus will
entail a line loss of only one-quarter that of a 600-volt car of
the same size operating at a similar speed. With dense
traffic, where cars are required to run on a very close head-
way, consequently giving practically a uniformly distributed
huid, the substations at 1,200 volts can be located twice as
far apart as at 600 volts for the same maximum per cent.
line loss.

Under the other extreme condition of two cars or trains
only between substations and passing midway the sub-
stations can be located four times as far apart as at 600
volts with the same maximum per cent, line loss. The latter
condition, however, is rarely practical for interurban opera-
tion on account of the great headway between cars. Undc?
the usual prevailing conditions of interurban service it will
be found that the substations at 1.200 volts can be located
from 2j4 to 3 times the distance apart as at 600 volts to give
the same percentage line loss.

The adoption of commutating poles has made the opera-
tion of 1,200-volt generators entirely practicable. Where
alternating current is better adapted to long-distance dis-

tribution, rotary converters in substations are also well de-
s gncd to translate the alternating current to 1,200 volts
direct. No more complicated or less reliable pieces of
switchboard apparatus are required in the power house or
substation than for the ordinary voltages.

Either the third rail or trolley wire can be used for

carrying current to the car. One road is now successfully

using the former, and there are several others using the

latter. The third rail is of the under-running type, and is

installed in a similar manner to a 600-volt practice, but the

insulators are of somewhat increased dimensions.
No radical departure from standard 600-volt practice is

required in the line construction to ensure a safe insula-

tion. Cross suspension, side bracket or catenary, method
of trolley wire support can be used, but additional insulation

over that used for 600 volts is, of course, required. The
catenary form of suspension is usually recommended, as

not only does it require a minimum number of poles and
insulators, but it provides the most flexible support, which
is a great advantage for high-speed operation.

The standard trolley base, pole and wheel give better

results than with 600 volts, as the current to be collected

for a given weight and speed of car is only half, which

increases the life of the wheel especially.

The motors are similar electrically to ordinary 6oo-voi[

commutating pole motors, with increased insulation, and

there is no departure in mechanical features from other

direct current motors for lower voltage. The brush holders

are located in a similar manner, and there are no more of

them, so that inspection is just as readily made as in other

* Abstract of paper presented on Section (k) of the

report of the Committee on Equipment of the American

Street and Interurban Railway Engineering Association,

Denver, Col., October 4, 5, 6, 7 and 8, igoQ.
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direct current motors. The commutation of the motors is

so good that no more attention to the brushes and com-

mutator is required than with low voltage motors of similar

capacity. As the motors have the same electrical char-

acteristics as other direct current motors, the armature

speeds are no greater, and in consequence the bearings are

equally long lived.

Some motors have been furnished by the General Elec-

tric Company for operating directly on 1,200 volts and

others two in series. With the former it is possible to

operate at only half speed on 600-volt portions of the line,

but the latter motors '•an be connected in multiple so as

to give the same speed on the low voltage as the high,

which in many cases is a great advantage.

The car equipment consists of apparatus similar to that

used for 600 volts, many of the parts being identical.

Cylinder platform controllers have not been used in any

instance, however, as they require the motor current to be

carried above the floor, and we have considered it advisable

for obvious reasons to keep the apparatus that breaks the

main circuit under the car, where it can be suitably isolated.

Sprague-General Electric Type M control, comprising

electrically operated contactors, a reverser and a circuit

breaker is used. These parts are practically the same as

for 600 volts with additional insulation where required.

Both automatic control as described in my paper of last

year for 600-volt operation and hand, or non-automatic,

control have been furnished. The circuit connections are

identical, for both the master control and the motors, to

that used for 600 volts.

Standard 600-volt contactors, operated by means of

electro-magnets, are employed for making the motor and

resistance circuits in the contactor box, a few extra con-

tactors being used to provide the necessary breaks in series

to safely open the circuit. Practice has shown that a 1,200-

volt current can be verj- satisfactorily interrupted by the

contactors, and that the burning is not excessive.

Proper insulation of the reverser contacts is easily

secured, owing to the motor fields being reversed, instead

of the armatures when the direction of car movement is to

be changed, and also because the fields are connected to

the ground side of the armatures. This connection of the

motors has been adopted both in new cylinder controllers

and type M control for 600 volts. For commutating pole

motors, it is desirable, in order that the commutating field

winding, which is permanently connected to one side of the

armature may always be on the ground side of the arma-

ture. The connection has also the advantage that fewer of

the contacts have a high potential between them, as the

drop across the exciting field to be reversed is only about

fifteen volts.

A magnetic blow-out circuit breaker, located under the

car, similar to the one generally furnished with type M i

control, is used for an overload protective device. It is,
'

however, provided with a more powerful magnetic blow-out

and has an increased opening and insulation. The circuit

breaker is set and tripped from the motorman's cab by

means of the ordinary double-movement switch which con-

nects to the proper train wires.

A magnetic blow-out copper ribbon fuse box is provided

as an additional protective feature for the main circuit.

Standard 600-voU cast-grid rheostats are used for providing

the necessary resistance steps in starting the motors.

These rheostats are effectually insulated from the angle-

irons to which they are attached by means of large collars

and tubes surrounding the supporting bolts. A new design

of cast-grid rheostat has recently been brought out.

When a car equipped with four motors is required to

operate at the same speed on both 600 and 1,200-volt sec-

tions, it is necessary to use a commutating switch for

changing the connections of the motors. For 1,200-volt

operation this switch connects the motors in two groups
with the motors in each group in series, each group being
handled as a single motor. This commutating switch is

arranged for operating either by hand or with air controlled

by a valve located near the motorman. An interlock -device

is provided which prevents operation of the contactors if

the motors are not properly connected for 1,200-volt running.

On some roads the operating conditions are such that

only on the interurban sections is it desirable to obtain the

maximum speed. To meet these requirements the commu-
tating switch is, therefore, not necessary, and having 1,200

volts on the high-speed section and 600 volts on the city

division gives relative speeds of about 2 to i.

Six hundred-volt current is used for operating the con-

trol, and also for the car lighting. With the earlier equip-

ments the air compressors are also operated at this voltage.

This current is obtained from a dynamotor, or motor gen-

erator, of waterproof design for mounting under the car.

The new feature of the dynamotor is a series field wind-

ing which is connected between the two halves of the arma-

ture, and is provided with a tap at its centre. In starting

up, line current passes through the first half of armature,

series field, and second half of armature to ground, thereby

strengthening the normal field, and the machine operates

as a compound motor. When current is being taken from

the tap in the centre of the series winding for the control

of lights, the two halves oppose each other, and there is

no effect on the field strength. When the trolley leaves

the wire with the dynamotor running, and the controller

on, there is an immediate tendency of the dynamotor to

deliver current to the motors, due to the momentum of the

armature and the shunt field. The series winding now
comes into play by demagnetizing, or beating down, the

field, since the direction of the current has been reversed

in the first half of the series field, and the two parts, there-

fore, no longer oppose each other. This action prevents

an amount of current sufficient to blow the dynamotor fuse

being taken by the motors.

The dynamotor is a very simple device, both electrically

and mechanically. No mechanical load being driven by the

armature, the strains on the bearings are negligible and

the parts are long-lived. On recent equipments the dyna-

motor is started up automatically, when the car runs on to

a 1,200-volt section, by means of a selector relay. The light

and control circuits are disconnected from both the trolley

and dynamotor when the relay is not energized, the proper

connections being made to correspond with the voltage

applied. To insure correct operation of this relay, a short,

grounded section of trolley wire is interposed between the

1,200 and 600-volt portions.

The electric heaters can be operated either from the

dynamotor or directly from the 1,200-volt circuit. As the

conductors in the heater are insulated from the frame by

porcelain, the requisite insulation is easily secured for

i,2C)0-volt operation.

The air compressors on some recent equipments are

wound for operating at 1,200 volts, as there is no difficulty

in obtaining good commutation and insulation for this

voltage. When the car is running on the 600-volt section

the compressor will, of course, be required to operate for a

longer period if air is used to the same extent as on the

1,200-volt portion, but this is easily taken care of in select-

ing the proper capacity of compressor.
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders oiay be secured from the Canadiaa Engiaeer
(or a small fee.

S177—September 20— Approving rearrangement of the

C.P.R. Company's tracks between Bents 2, 3, 4 and 5, and

elevation and clearances of the overhead footbridge at Brown
Street, West Tort William, Ont.

8178 and 8170—September 25—Granting leave to the

Manitoba Telephone System to cross the track of the C.N.R
at Glcnforsa Siding, Man., and at Third Street, Belmont,

Man.

S180—September 25—.Authorizing the C.P.R. to con-

struct industrial spur for the Speitz Fur. Company and for

the Hanover Cement Company at Hanover, Ont.

8181—September 25—Authorizing the G.T.R. to con-

struct branch line and three spurs therefrom to the premises

of Asbestos Manufacturing Company, Lachine, P.Q.

8182—September 25—Authorizing the C.P.R. Company
to construct branch line for the Sydney Brick Company,
Sydney, Man.

8183 — September 25 — Authorizing the C.P.R. to con-

struct branch line in the City of Calgary, .Alta.

8184—September 25—Approving Supp. 2 to Canadian

Freight Classification No. 14.

8185 — September 25 — .Authorizing the C.P.R. to con-

struct trestle bridge at mileage 63.5 on the Moose Jaw branch

of its line.

8186—September 25—.Authorizing the G.T.R. to con-

struct branch line of railway for Sanderson-Harold Company,

Paris Junction Station, Ont.

8187—September 25 — Authorizing the G.T.R. to con-

struct branch line of railway for the* Bechtells, Ltd., Water-

loo County, Ont.

8188—September 25 — Authorizing the C.P.R. to con-

struct spur for Messrs. Carbonneau, Leroux & Forget,

Parish St. Vincent de Paul, P.Q.

8189 — September 25 — Authorizing the C.P.R. to con-

struct branch line to the Asquith Ballast Pit on the Pheasant

Hills branch of its railway. Province of Saskatchewan.

Sigo—September 25—Granting leave to the G.T.P. to

operate its trains across Pembina branch C.P.R. at Oak
Point Junction, near Winnipeg, Man.

8191—September 25 — Authorizing the C.P.R. to con-

struct branch line in the Parish of Lachine and town of

Lachine, P.Q.

8192—September 29—Granting leave to the C.N.Q. to

place its wires and tracks under the wires of the Bell Tele-

phone Companv at Charlesbourg Road, County of Quebec,

P.Q.

8193 to 819s—September 25—Granting leave to 'the

Hydro-Electric Power Commission to place and maintain its

transmission wires across the track of the G.T.R. at three

points in the Province of Ontario, viz.. Township of Glan-

ford, County Wentworth ; Village of Allenburg ; and Town-

ship of Thorold, County of Welland, Ont.

8196—September 27—Authorizing the C.P.R. to open for

the carriage of traffic that portion of the double track of its

line of railway, known as the Kenora Section, from Busteed,

mileage 16.0 to Deception, mileage iS.S.

8197—September 23—Approving and sanctioning loca-

tion of the C.N.Q. Railway Company's line of railway from

Hedleyville Junction to a point on the Montmorency River,

County and Province of Quebec, mile o to 7.62.

8198—September 27—Authorizing the G.T.P. to operate

its trains over crossing of the Pembina highway, Winnipeg,
Man., without being brought to a stop.

8199—September 27— Authorizing the Brantford Gas Coni-

pany to lay gas main under the track of the G.T.R., where
the same crosses Colborne Street, Brantford, Ont.

8200—September 27—Granting leave to the Rural Muni-
cipality of Macdonald, Man., to place its wires across the

track of the C.N.R. at P.C. 960 ft. south-west of Brunkild

Station, Man.
8201—September 28—Granting leave to the Le Cherain

de For de Colonization de Nord to construct its railway

across certain highways between mileage 10 north-west from

Nomining, and Rapide de I'Orignal County, Labelle, P.Q.

8202 to 8204— September 25—Granting leave to the

Hydro-Electric Power Commission of Ontario, to cross with

its transmission wires the track of the G.T.R. at three points

in Ontario, viz.. Township of West Flamboro, Lot 23, Con.

I ; Township of West Flamboro, Lot 19, Con. i, and Town-
ship of Nelson, County Halton, Ont.

8205—September 28—Authorizing the C.P.R. to con-

struct branch line across several streets in the City of Re-

gina, Sask.

8206—September 28—Authorizing the C.N.Q. to recon-

struct the western trestle approach of its bridge over Ottawa

River, near Hawkesbury, Ont.

8207—September 27—Dismissing application of the Can-

adian Freight Association, for an Order rescinding Order of

the Board (Sec. B) dated October loth, 1904, fixing rates on

fruit, in C.L. from Eastern Canada to Winnipeg, Portage la

Prairie, and Brandon, Man.

8208—September 14—Approving and sanctioning plan,

profile, and book of reference of the Montreal Park & Island

Railway and authorizing the deviation of its line of railway

from a point in Lot 142 of Parish of Montreal to a point near

Lot No. 1698, Parish Montreal, P.Q.

8209—September 28—Granting leave to the Saskatche-

wan Government to place its wires across the track of the

G.T.P between Sections 32 and 33, Township 35, R. 4, west

3rd Mer., Province of Saskatchewan.

8210 and 82 1
1—September 28—Granting leave to the Bell

Telephone Company to cross with its wires the track of the

C.N.Q. at St. Canute, P.Q., and % mile north of Duncan

Station, Ont.

8212—September 28—Authorizing the Municipal Council

of City of Medicine Hat, Alta., to lay water mains under

track of the C.P.R. at River Street and at East Road Allow-

ance, in said city.

8213—September 28—Authorizing the Sarnia Gas & Elec-

tric Light Company, Ltd., to lay and maintain its gas mains

under the track of the G.T.R. where the same crosses South

Christina Street, Sarnia, Ont.

8214 — September 28 — Authorizing the C.P.R. to con-

struct branch line for the Joliette Sand & Gravel Company in

Parish of St. Felix de Valois, Con. of St. Martin, P.Q.

8215—September 29—.Authorizing the Vestry of St.

James Church, Bethier, P.Q., to lay an eight-inch sewer

under the track of the C.P.R., fifteen feet from the north side

of Williams Street, Village of Berthier, P.Q.

8216—September 29—Granting leave to the Mt. McKay
& Kakabeka Falls Railway to cross with its track the track

of the C.N.R. at Montreal Street, Fort William, Ont.

82 1
7—September 30—.Approving and sanctioning revised

location of the C.P.R. from McKay Avenue to Victoria

.Avenue, Edmonton, .Alta.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS 413
Dorchester Street West, Montreal President, George A.

Mountain; Secretary, Professor C. H. McLeod.

QUEBEC BRANCH—
Chairman L. A. V'allee ; Secretary, Hugh O'Donnell,

P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.
Kerry; Secretary, E. .A.. James, 62 Church Street,

Toronto. Meet last Thursday of the month.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

.April, in I'niversity of Manitoba, Winnipeg.

VANCOUVER BR.ANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,
40H4I Flack Block, Vancouver. Meets in Engineering
Department, ITniversity College.

OTT.AWA BRANCH—
Chairman, C. R. Coultee, Box 560, Ottawa; S. J.

Chapleau, Box 203.

MUNICIPAL ASSOCIATIONS.
ONT.ARIO MUNICIP.AL ASSOCIATION.—President, Mr.

George Geddes, Mayor, St. Thomas, Ont. ; Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St.

Thomas, Ontario.

UNION OF NOVA SCOTI.A MUNICIP.ALITIES.—Presi-

dent, Mr. A. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, .\. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—Presi-
dent, Mayor Hopkins. Saskatoon ; Secretary, Mr. J.

Kelso Hunter, City Clerk, Regina, Sask.

ALBERTA ASSOCIATION OF ARCHITECTS.-Presi-

dent, R. Percy Barnes, Edmonton ; Secretary, H. M. Wid-

dington, Strathcona. .Alberta.

CANADIAN ASSOCIATION OF STATIONARY EN-
GINEERS.—President, Charles Kelly, Chatham, Ont.; Sec-

retary, W. .A.. Crockett. Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-
ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto ; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street. Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. \V. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION.—President,
Thomas Southworth ; Secretary-Treasurer, King Radiator

Company, Toronto ; Secretary, James Lawler, 1 1 Queen's

Park, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-
.ATION.—President, Dr. W. Doan, Harrietsville, Ont. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE. — Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB. — President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lam-

bert, near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CAN.ADIAN SOCIETY OF FOREST ENGINEERS-
President, Dr. Fernow. Toronto; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto, President, C. A. Jeffers ; Secretary, C. L. Worth,
409 Union Station. Meets third Tuesday each month except

June, July, .August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY. — President,

Dr. Martin Murphy; Secretary, B. F. Mitchell, City Engi-
neer's Office, Edmonton, Alberta.

ENGINEER'S CLUB OF TORONTO.-96 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

MANITOBA LAND SURVEYORS.—President, George
McPhillips ; Secretary-Treasurer, C. G. Chataway, Winnipeg,
Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, S. Fenn ; Secretary, J. Lome Allan, 15

Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.;
Secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCLATION.-
President. Louis Bolton; Secretary, Killaly Gamble, 703

Temijle Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
AD.A.—President, .A. F. Dunlop. R.C.A., Montreal, Que.,

Hon. Secretary, .Alcide Chausse, 5 Beaver Hall Square, Mont-
real, Que.

WESTERN CAN.ADA RAILWAY CLUB. — President,

Grant Hall ; Secretary, W. H. Rosevear, iqc) Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and
August, at Winnipeg.

AI\IERICAN INSTITUTE OF ELECTRICAL ENGI-
NEERS (TORONTO Branch).-W. H. Elsenbeis, Secre-

tary, 1207 Traders Bank Building.

.AMERICAN MINING CONGRESS. — President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE .AND BUILDING
ASSOCIATION.—President, John P. Canty, Boston & Maine
Railway, Fitchburg, Mass. ; Secretary, T. V. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILW.AY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago,

111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 5-th Street, New York, N.Y.

First and third Wednesday, except July and August, at New
York.

AMERICAN SOCIETY OF ENGINEERING - CON i

TRACTORS. — President, George W. Jackson, contractor,

Chicago; Secretary, Daniel J. Haner, Park Row Building,

New York.

AMERICAN SOCIETY OF MECHANICAL ENGI-
NEERS.—29 West 39th Street, New York. President, Jesse

M. Smith : Secretary, Calvin W. Rice.

WESTERN SOCIETY OF ENGINEERS.—1735 Monad-

nock Block, Chicago. 111. Andrew Allen, President ; J. H,

Warder, Secretary.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter. H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrell.



THE

Satiltarp Review
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

A GERMAN INSPF.CTION OF BRITISH SEWAGE
DISPOSAL WORKS.

Dr. .\. Schielo, of tlie Royal Testing .St.Ttion for

Water Supply and Sewage Disposal, Berlin, has re-

cently issued a report of a monumental character, con-

sisting- of about S70 pages of text, fully describing and
studying British sewage disposal works from the Ger-

man standpoint. The conclusions and criticisms set forth

are of considerable value to all interested in this matter.

Special attention is drawn to the fact that the ex-

perience gained in England demonstrates that the bio-

logical system of sewage purification has been found to

stand the test of time so long as the works are properly

designed and carefully managed, and the German au-

thorities are strongly urged to study English methods

on the spot by actual inspection. In Germany, as else-

where, there still exist sceptics who are not prepared to

accept the statement that the biological system can be

universally applied with success, and this is due to the

fact that they are in a position to refer to several failures

in their own country. Dr. Schiele points out that the.se

failures are not the result of any defects of the system

itself, but are due partly to bad design, and, in far the

greater number of cases to ignorance and inexperience,

and above all to neglect in management.
The author insists upon the absolute necessity of

employing experienced practical experts to supervise and

design all works, and where towns are too small to

employ an expert, they should combine to obtain the

services of one man. The doctor also points out in the

second instance the advisabilitv of the establishment of

a regular svstem of rivers inspection by men (with inde-

pendent and unbiased judgment) w-ho are capable of

carrying out continuous tests and observations of the

results obtained from the various purification works.

We publish in this issue a paper read before the

.\merican Society of Inspectors of Plumbing and Sani-

tary Engineers, entitled "The Cesspool and its Dan-
gers," bv Burton J. .\shley, C.E., Chicago, 111.

This paper is brimful of real commonsense, and is

one which should not onlv apjjeal to the engineer or

architect, but could most usefully be read by the sub-

urban householder and town councillor responsible for

the management of our smaller towns, where the cess-

pool is the favorite method adopted for .sewage disposal

In Canada we have scores of towns and villages,

whose water supplv is dependent upon shallow wells,

sunk a few feet into water-l>earing sand or gravel.

.Alongside such wells we find the cesspool doing dutv.

In many cases this structure consists merely of a pit or

loosely-built tank, which allows the liquid sewage to per-

colate into the water-bearing sand or gravel.

It is only a matter of time before typhoid makes its

apjjearance under the above conditions ; and, unfortu-

nately, it is as a rule only upon an outbreak of this

dreaded disease, that reasonable attention is directed to

a method of obtaining domestic water supply from a
source which is made the disposal area for the town's
sewage.

THE CESSPOOL AND ITS DANGERS.*

By Burton J. Ashley, C.E., Chicago, III.

During: last year I received a letter from a prom-

jnent clubman of the Northwest, who wrote: "Our cess-

pools (three largest built locally) won't 'cess,' and have

been useless and impossible for the past four years," to

which we made the reply that the g-reatest trouble people

find with cesspools, in our experience, is that they do

"cess." A cesspool, derived from the word "cease," is a

"cease" pool—that is, it is a quitter; it ceases and won't

do anything-. It may, and does, put forth a strang-led effort,

but nature's forces become so stultified in these ill-desig-ned

contrivances that the active natural ag-ents of purification

are completely smothered and die, and thereby the ceasing

and consequent danger.

You may as well expect the average cesspool to be suc-

cessful in disposing of your sewage as to expect a fire to

burn in the bottom of a hole in the ground with the top of

the hole covered.

The Saturday Evening Post recently gave the Merchants'

.Association Committee on Pollution of the State Waters of

New York permission to reprint some articles for general

distribution regarding the cause and spread of typhoid fever,

and contained in them may be found the following

:

"Great cities are developing some sort of a sanitary con-

science. Farmers and country districts have as yet little or

none. Bad as our city water often is, and defective as out

systems of sewage, they cannot for a moment compare ii

deadliness with that most unheavcnly pair of twins, the shal

low well and the vault privy. A more ingenious combination

for the dissemination of typhoid than this precious couple I

could hardly have been devised. The innocent householder!

sallies forth, and at an appropriate distance from his cot

he digs two holes, one about thirty feet deep, the other about

four. Into the shallower one he throws his excreta, while

upon the surface of the ground he flings abroad his house-

hold waste from the back stoop. The gentle rain from heaven

washes these various products down into the soil and perco-

lates gradually into the deeper hole. When the interesting

solution has accumulated to a sufficient depth, it is drawn

up by the old oaken bucket or modern pump, and drunk.

Is it any wonder that in this progressive and highly civil-

*.\ paper before the .American Society of Inspectors of

Plumbing and Sanitan' Engineers.
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ized country three hundred and fifty thousand cases of ty-

phoid occur every year with a death penalty of 10 per cent. ?"

Let me cite you an instance to illustrate to you the pos-

sibilities of water pollution through underground veins or

crevices and its lamentable results. The case is an old one

to sanitarians, but new, no doubt, to some. A small village

in Switzerland ; near Basic, is supplied with water from a

spring situated at the foot of a mountainous ridge. An epi-

demic of typhoid fever broke out, which struck down over

17 per cent, of the panic-stricken inhabitants of the village.

The fever was pretty well distributed through the village,

but a group of six families had entirely escaped the scourge.

Suspicions were aroused regarding the purity of the waters

of this spring, and an investigation was made.

On the other side of the ridge before alluded to was a

little valley, which when irrigatctl^ always increased the flow

of the spring' on the other side of the mountain. It was

found that a peasant, living in the valley, had returned from

a distant city, sick with a fever, and that the water in a little

brook in which his clothes had been washed and into which

the slops of the house had been cast had been used to irrigate

the meadows. Of course, the polluted water filtered through

the surface of the soil and joined the underground water,

to go—no one knew where.

In order to determine if it could be possible this spring

was fed by the underground waters of the valley over a mile

away, experiments were made. A large quantity of salt vias

thrown into a hole dug in the valley t'l a water-bearing vein

of sand and gravel. In a few hours the waters of the spring

became very salty.

They now mixed two and one-half tons of flour with

water and poured this mixture into the hole, but after much
waiting and close examination not a trace of the flour could

be found in the water in the spring.

This proved conclusively that, though the water-bearing-

vein through which this water had to pass carried salt in

solution to the spring, at the same time the granular con-

stitution of the vein was sufficiently fine to prevent the finest

particles of flour reaching it.

It should, then, be quite clear to the reader that the pas-

sage of water through underground veins is no assurance

of its purity, and neither is clearness any proof of purity

—

for, says Mason : "It is a fatal error to fancy that because

a water has a bright, sparkling, clear app<'arance and a

pleasant taste, that therefore such water is wholesome. Car-

bonic acid gas is what causes brilliancy and refreshing taste

of a ground water. When it is borne in mind that carbonic

acid is one of the products of sewage decomposition, the

inference as to its possible source is not a pleasant one."

Neither is turbid water to be adjudged as dangerous merely

because it is turbid. While visiting, a few years ago, the

city of Defiance, Ohio, which then derived its water supply

from the Auglaize river, and on drawing a glass of water

from a faucet in the hotel, I was obliged to wait until the

heavier suspended particles could settle to the bottom of the

glass before it was sufficiently wholesome to drink. The
water was roilly and unsightly as well as unwholesome, but

was not regarded as unsafe at that season of the year, when
the Auglaize river was nearly overflowing her banks in con-

sequence of the prevailing rains.

*I recently asked a wealthy manufacturer how he disposed

of the sewage of his summer home at one of the lakes in

Northern Michigan. "Oh," said he, "I dig a cesspool down
to the gravel, and then the stuff runs away." "Where is

your well?" said I. ".About one hundred feet away," was

the answer, and then he proceeded to explain to me, in an

assurin.? way, that the bowel discharges and sink wastes that

went into his cesspool would be entirely purified by passing

through the strata of fine gravel before reaching the well.

Now, this man I know to be a gentleman of splendid in-

telligence, the mayor of a city and a leading light in his

community, but, in spite of his intelligence, he was totally

ignorant of what the essential processes are that produce

sewage purification. He evidently had in mind that the sub-

strata of gravel would filter the cesspool se<"page to purity.

He did not know that purification of such foul liquid is im-

possible without fresh air and the action of aerobes. .And

here lies the danger : that the common people, and even the

most intelligent people, are led astray sometimes through

lines of their own incorrect reasoning, and sometimes through

erroneous information imparted by pretenders that know
nothing of the principles of decay, but try to mnUc folks

think they do.

The opportunity for the contamination of well water,

particularly in towns and villa.ges or in the suburbs of towns

and cities where sew-erage is absent, is often very great. It

is no uncommon practice for the owner of a small lot to con-

struct his well and a cessool within a few feet of each other.

The contents of this filth hole soak away and mingle with

the ground waters, only to reach the well ; for even the most

ordinary mind can see that as water in drawn from a well

the well is replenished by just so much of the ground water

surrounding it, and if this ground water is polluted, health

and life of your family or neighbors are jeopardized.

The question then might arise as to the advisability of

using a cesspool where city water mains were available, but

we answer that if we live up to the standard of righteousness

and of model citizenship, then it would be an example of the

grossest selfishness on one's part not to have an interest in

the welfare and health of one's neighbors who might yet be

using wells, for through such selfish indifference to the health

and welfare of the neighbourhood we mi.ght be rightfully re-

garded as undesirable citizens.

Mason also says that "It is hopeless to depend upon the

purifying influence of the intervening soil to protect the

wells from privy and cesspool fouling, because soil filtra-

ticn, in order to be effective, must be intermittent." With

a constant flow of pollution on or through any soils, the pur-

ifying powers of the soil quickly cease to act. Intermittent

flow is absolutely essential to admit air to the aerobic bac-

teria where present, if purification is to be effected.

K. Bailey-Denton, in one of his courses of lectures deliv-

ered to the students of the Royal Agricultural College, Eng-

land, said of the cesspool as a method of sewage disposal

:

"It is a system of disposal which I do not recommend, and

which should always be avoided if possible, and no matter if

built under circumstances most favorable, will remain liable

to all the objections to which cesspools are admittedly sub-

ject."

Ridcal, the well-known English authority on sanitation,

has pretty well described the results of harboring a cesspool.

He says, and it is reasonable to believe, that "the soil about

cesspools becomes water-logged with black foetid matter

which undergoes little or no oxidation." I here wish to add

that without oxidation of the seepage of cesspools, say noth-

ing of the liquids of the septic tank, purification of sewage-

is not accomplished.

Dr. Bashore, former inspector for the Pennsylvania State

Board of Health, in his little work on the "Sanitation of a

Country House," says of the cesspool: "It is a relic of

medieval shiftlessness and carelessness for which no excuse

can be offered."

Prof. Merriman, in his "Klements of Sanitary Engineer-

ing," says : "The privy or cesspool is walled up with loose
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stone so that the liquiil material may leak through them into

the surrournliiiK: soil The result of this is a gradually in-

creasiiiR pollution of the soil, and often a n'-iRhborinR spring

or well becomes contaminated so as to cause disease." He

then cites an instance where a spring had bc<'n previously

condemned by the board of health, but in spite of the warn-

ing the people of the neighbourhood continued to drink its

water, with the result that twelve cases of typhoid fever oc-

curred, and two deaths. Such an example of repugnant

stupidity can scarcely be paralleled. Truly may we say

:

"What fools we mortals be." Thousands of such cases are

recorded in medical journals that never reach the notice of

the great groping public.

Dr. Frank E. Adams, of Piqua, Ohio, has the following

to say in the "Ohio Sanitary Bulletin" : "In our own city wo

have found traces of discoloration, when excavating for cel-

lars, that were traced to old cesspools one hundred feet away,

and no telling how far beyond the excavation the discolora-

tion extended.

"The city engineer tells me that when excavating for a

sewer they passed through a discoloration in the soil that

extended forty feet in width, the odor arising from it almost

compelling the laborers to cease working. He said they

were about nine feet deep, and had passed through one foot

of this stuff; how much deeper it extended he did not know,

as they were then at the sewer bottom, nor the length of it.

but that there was no cesspool nearer than forty feet."

Mr. Thomas S. Ainge, sanitary engineer for the Michi-

gan State Board of Health, and a member of this society,

in his recent work on the "Sanitary Sewage oi Buildings,"

says that smaller cities and villages resorting to cesspools

endanger the water in private wells and create an unwhole-

some condition of the subsoil in the immediat vicinity, and

that such a practice is inexcusable, yet often permitted for

years. That boards of health, even to the present day, have

a misunderstanding of the relative inefficiency and dangers

created by the use of leaching cesspools.

While in Madison, S. Dakota, last summer, a remarkable

instance of the dangerous availability of a cesspool as ' a

death trap was related to me. The filth hole in question was

some four or five feet in diameter, and about ten or fifteen

feet deep, reaching a gravel bed, which was supposed to

absorb the filth, but did not, and this death trap, was full of

unfermented human excrement and other foul matters, cov-

ered with boards and earth. .As a child of the proprietor

was passing above and upon the top of it, the top gave way

and the child sank into the filth up to her arms. Screaming

and sinking, she was only rescued in just time to save her

life, and just as her head and chin were reaching the surface

of the corruption. We leave you the mental picture to con-

template.

Many cesspools are similarly covered with boards and

earth, on which the grass soon grow's, and the location is

forgotten. It does not take a very great stretch of imagin-

ation to realize the direful result w-hich might be caused by

such improper construction, which could be directly contribu-

tory to the loss of life by accident.

. A letter was recently submitted to the writer by a well-

known publication on sanitation, which, in part, read as

follows

:

"Will you let me know what is the best way in which

to drain the surplus water from a cesspool. .As matters now
stand, we are compelled to haul this waste out of town, at

an expense of about $15 per month."

.\ part of our reply was as follows :

"If your cesspool is costing you $15 per month to main-

tain, then thf y<"arlv cost would hr $iSn. which is 6 per cent.

on a capital of $3,000. An individual sewage disposal plant

should certainly cost you much less than $3,t)Oo, in fact, the

average price of plants for ordinary dwellings will only range

fmni $2iK> to $500." I offer this illus ration to show the

maintenance of a cesspool from the financial viewpoint.

.Some two or three years ago I received a letter fro.n an

eminent educator and president of a state institution and
the following is an extract from the letter:

"We have dug perhaps a dozen cesspools in the i)ast fiv

years, .As soon as one filled up we dug another, until our

grounds (college campus) nearly are full of holes."

This institution has since abandoned the cesspool prat

tice, and has installed a modern sewage disposal plant, and

a letter dated Him inibcr iS, iqoS, from the superintendent,

says :

"Inlet end of reduction tank, no odor whatever; slud'.;e

S inches deep; mat 10 to 12 inches thick and very tough:

slud'.;e slaty gray color. On npenini outlet cover found

slight odor, but not offensive, and slight scum, but water !•-

perfectly clear."

Regarding this plant I will say that, after purifying this

tank liquid by nitrification, the filtrate or water is disposed

of by ground absorption wholly, and within the confines of

the colle.ge campus.

Since the advocates of advanced hyyiene have investi-

gated, experimented with and employe;! mcdern rational

means of self-preservation, and as one of the advanced means
people have their surroundings properly sanitated, the death

rate in the United .States has been decreasing, until now
the average human life has gone beyod the proverbial "three

score years and ten." Some have erroneously believed that

the hardy pioneers of our land were longer lived than we,

but statistics do not prove it. As people employ means to

better care for the body, just so is life lengthened.

Typhoid fever decreases in proportion to the increased

installation of means cf sanitary sewage disposal, and in

cities it is in proportion to the increased abandonment of

wells as a- source of supply of drinking water.

Lawrence, Mass., typhoid death rate in i8go, per icxd.oco.

was above 120, but after employin.g modern sanitary meas-

ures in sewage disix;sal and water supply, in seven years

the typhoid death rate fell to but 16, a falling off at the rate

of 104 deaths per year. The contemplation of the satisfac-

tory effects of employing accepted sanitary expedients is

rapidly arousing intelligent communities to the necessity of

cleanness of person, and the sanitation of surroundings.

Hence the introduction of modern devices for cleanliness,

such as baths, lavatories and laundries in the modern home.

with a rational, safe, sanitary and satisfying means of pur-

ifying the poisonous wastes of living and properly disposing

of them, is on a speedy increase. The sanitary conscience

is arousing everywhere.

.A w-ord to the summer hotel or resort keepers, and to the

summer visitors themselves. I wish to call your attention

to the following Health Bulletin which was recently issued

in Chicago, and from which the following is an extract

:

"These seekers after rest and happiness are liable to

drink polluted surface' water in lakes and streams. Open
wells are often infected with typhoid fever germs, and arc

among other sources of typhoid fever. Each year in .Angus'

there is in this city an increase in typhoid cases, and the in-

vestigations show that about one-fourth of all our city cases

are contracted in the country', where the victim has been

passing his vacation. Typhoid fever is a preventable dis-

ease."

From my own experience, and from information acquired

from others, it is discovered that the average outhouse con-
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vcniences at these countrj' resorts are vile and unrespectable,

and are maintained by people who would be highly offended

if one should assail their respectability, but I say that he

who is the maintainer of one of these unVpcakable privies and

makes no attempt to abolish the nuisance, but continues to

foster the nauseating pest spot and offers it to the use of

others can not lay daim of decency.

To the summer visitor 1 would say there is somcthinj; of

more vital importance to you when enjoying your summer
outing than front verandahs with easy chairs or beautiful

shade and restful hammocks. Don't patronize the place that

does not provide for the safety of your health, as well as for

the conscious comforts of your mind and body. Modern

methods of sanitation are available, and the average farmer

or summer hotel keeper is abundantly able to possess him-

self of sanitary conveniences which advanced habits of livinsj

demand.

A word regarding the prevalence of flies. The preval-

ence of flies in either city or country very closely approxi-

mates the prevalence or approximate presence of manure

piles, where most of the flies are atthhed. Available privy

vaults or cesspools afford them sporting and feeding grounds

some of the time, but the dinner table is a popular resort for

them when not at the places above mentioned.

D. D. Jackson's report to the Waters Pollution Com-

mittee of New York called that body's attention to the pres-

ence of vast numbers of disease germs on the feet and legs

of flies which had been caught in fly traps for the purpose of

microscopical examination, and makes the statement that

"the common fly is one of the most active agents in dissem-

inating certain intestinal diseases."

"There are certain laws of consciousness," says Dr.

Sedgwick, "that have for their object the preservation of

human life to its appointed maturity, as. for instance, to

grasp at a support to prevent a threatened fall. This same

consciousness universally arouses an instinctive repugnance

toward human excrement or any putrefving animal sub-

stance, and instantly warns one through this instructive in-

tellectuality that these repugnant ingredients are baneful to

life." No person with ordinary intelligence, after having

reflectively contemplated the matter of sewage disposal by

building a cesspool, ever dug such a cesspool and used it

with a satisfying consciousness that the contrivance would

be successful, safe and comforting, but he, on the contrary,

must have been conscious that he had not satisfied himself

in creating this pest spot. .\ cesspool is a thing that is un-

trustworthy, disquieting, noxious, harmful, corrupting and

dangerous.

"Back to Nature!" is the present cry of city dwellers,

and the city dweller who can afford a country home, even

though inexpensive, is moving or laboring to the ("nd of mov-

ing to the suburbs or to the country and its loveliness and

quiet, and the number is legion. Many thousands of New
Yorkers now have their country homes in suburban localitios.

Thousands upon thousands more spend the greater part of

the warm season in country homes in the Berkshire Hills,

the .\dirondacks or the White Mountains, and yet thousands

of others, from all the principal cities of the east and' south

and great middle west are joining in this one grand, deter-

mined, happy exodus back to the country that God made, and

away from the cities which man made ; but though back to

the country, some of the convenience? of city life are toe

comforting to be left behind. To resort to Mosaic sanitation

(Deuteronomy 13: 23) or to dig cesspools as the Indians do,

is quite out of keeping with the character of sanitary con-

veniences some of these would-be country dwellers arc used

•n. and so they are sufficiently wise to employ modern sani-

tation in these country homes, that there also they may have
the modern comforts common to the better grade of city

dwellers. To the discerning the cesspool is tabu.

We have read somewhere about a "septic cesspool."

One of the words, "septic," signifies action, and the other

word, "cesspool," from the nature of its derivation, stands

for inaction. The logical definition of these two words con-

jointly used, therefore, would be "active inaction." The
absurdity of such a claim is apparent.

I recently read a short article by some writer*, who did

not sign his name, that the secret of the septic tank was
nothing more than that it must be air tight and have a sub-

merged inlet and a submerged outlet, "and that is all there

is to it." Just how can this information be harmonized with

the fact that for the last ten years or more scores of septic

tanks have been built without any cover whatever, and that

chemical analysis has shown that the eftluent from the open

tank is as satisfactory, as that from the closed air-tight tank?

I also saw a published statement that tanks for resi-

dences would rarely need to be larger than to hold 24 to 36

hours' flow, and that a tank 3 feet wide by 6 feet deep and

8 or 10 feet long would ordinarily be large enough. I have

computed and find such a tank to contain 1,300 gallons,

which clearly shows the most lamentable ignorance on the

part of the writer of the amount of sewage ordinarily pro-

duced by private residences.

Great care should be exercised in giving out such flat

statements as these, for those who are not posted on the

subject would surely be led seriously away from the truth,

and would more than likely construct something that would

be a flat failure.

One has to select a sewage disposal plant for his homf

in just the same way he would buv a heating plant. Proper

capacity is one of the fundamental elements to successful

operation. A party in Ohio once wrote me that if he could

not get a sewage disposal plant for his home that would takf

care of the sewage of fifteen persons as readily as for two he

did not want anything to do with it. I replied, asking him f

he would expect a stove that was gauged to burn satisfactor-

ily two scuttles full of coal per day to burn fifteen scuttles of

coal with the same satisfactory results. This comparison

should be convincing, for sewage disposal plant and stoves

are strikingly analogous in their operation.

The laity has been wrongly led to believe that the septic

tank purifies sewage. This is positively untrue. The septic

tank, settling or reduction tanks, are only a primary means

to the end of purifying sewage, the real purfication being

effected by nitrification or oxidation, which process is ac-

complished only by bringing sewage or tank liquids into

contact with surfaces covered with the aerobic film, and in

which the aerobes are kept in active condition by intermit-

tent application of organic wastes and with air.

There are occasional examples where cesspools seem to

answer the requirements merely of disposal, but exceptions

cannot be held up as an example to follow. Moreover, when

a cesspool is able to liquefy the solids that enter it, then t

is no longer a cesspool, but a septic tank or hydrolitic tank.

But liquefaction in a septic tank is not purification, and more-

over, when sewage disposal becomes oversepticized, purifica-

tion will not take place. It is entirely possible to convert

and purify sewage without the tank processes whatever, em-

ploying nitrifying bacteria to do all the work. By this

means putrefaction does not take place, nor is any fermenta-

tive odor produced, for there is no fermentation.

A prominent physician of one of the Southern -States

remarked in a recent letter, written me. that he did not see

the difference between turning sewage loose in the soil and
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nitrification. I answer that turning' it loose into and four

feet deep, say, beneath the surface of the soil would be a

mighty difference, since nitrifying bacteria do not exist iu

surticient numbers at such a depth to be satisfactorily effec-

tive. The depth beneath the surface of the ground where

unconverted sewage may be applied has everything to do

W'ith the degree of nitrification that can be accomplished. Ap-

plying organic substance to the very surface of the soil for

nitrification can hardly be improved upon by artificial ex-

pedients.

The filter bed, the underground nitrification duct or ni-

trification bed has, therefore, the object of producing the

same final processes of purification as are so readily produced

at the surface of the soil, and where quantities of sewage are

not too large and the character and condition of the soil,

water supply and a number of other essential items are fully

understood, plants may be so designed for such known con-

ditions as to successfully purify the sewage and then admit

of the absorption of the filtrate or water into the soil. By
this rational modern sanitary e.xpcdient the dweller is safe

from the sorrow and desolation that may be caused by har-

boring that which sanitarians universally condemn—the cess-

pool.

COMPOSITE BRICK AND BUILDING CONSTRUCTION.

One obstacle in the way of securing cheapness in con-

structing reinforced concrete buildings is the cost of the

ft. deep, 4 inches wide by 82 ft. long in outside measurement
is two storeys in height with basement. The foundations

are of concrete carried well below grade, the walls above

are of brick \z inches thick between pilasters of 20 inches

thii knc>s. Floors and roof are of concrete reinforced by

-L- .. >_f£:^^

^ V 'V.

\imi-'i

/^'rZt.^ -,-,,^2..^ A^nfi.

Section of Floor Girder.

galvanized wire cloth. The first and second floors, b'/i inches

thick including " monolithic finish " are supported by in-

tegral reinforced concrete beams running crosswise of the

building. These beams, 30 inches in depth by 12 inches in

thickness, rest at their ends on the brick wall pilasters and

at the middle are supported by reinforced concrete columns.

They extend 16 inches into the pilasters and are bonded

thereto by one inch parallel steel rods embedded in the walls.

J.-^K^VT »Wlt» J^ii

^ c>e^^ afjiVr-*

Longitudinal Section.

forms which frequently cannot be used again. Mr. F. W.

Dean, mill engineer and architect, of Boston, has recently

designed a number of buildings with brick walls and rein-

Section of Hatchways.

forced concrete floors and roofs, which remove this obstacle

and overcome the objections frequently urged against the

appearance of reinforced concrete buildings. One building 48

These rods, two at each end of the beam, pierce its ends at

right angles. To make the bond still more secure the

longitudinal top and bottom reinforcing rods are turned ?t

their ends. On the sides of the building the floors butt

against the brick walls, the granolithic finish filling in or

smoothing over any space between the two. But at the ends

these floors and the integral longitudinal hatch beams ex-

tend into and rest on the brick walls. The roof, 4 inches

thick, is also reinforced with wire cloth, and bonded to the

walls upon which it rests. The cornice, properly reinforced,

overhangs 18 inches beyond the face of the pilasters.

The accompanying illustrations show the method of con-

struction employed by Mr. Dean. The concrete girders and

floor beams are connected to the brick work without difti-

culty.
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A PAGE OF COSTS
ACTUAL, ESTIMATED and CONTRACTED

COST 01 EXCAVATING GRAVEL WITH A
(;5=T0N STEAiM SHOVEL IN A

CANAL PRISM.

J. B. Brophy.*

This work was done in June ujoS, in the heavy cutting-

south of the Grand Trunk Railway, near Trenton, Ontario

—

this cutting beins' a i)ortion of Section No. i Ontario-Rice

Lake Division of the Trent Canal. The material excavated

was a coarse gravel mixed with medium sized boulders, and
the cutting, at that stage of the work, was a side cutting

averaging about loK feet in depth. The material was loaded

into cars as high as the crane would reach.

From June ist to 13th the amount of excavation was
16,000 cubic yards, the average haul being 1,200 feet, and
from June 15th to 30th 20,000 cubic yards were excavated,

the haul averaging 1,400 feet, making a total of 36,000 cuDlc

yards of excavation for the month, with an average haul of

1,311 feet. All the material excavated was put in a spoil

bank, averaging from 10 to 18 feet deep.

The following is a list of the plant used on this work:
A 65-ton steam shovel with a 2j< cubic yard dipper, made
by the Bucyrus Steam Shovel Company, of South Milwaukee,
Wisconsin. Two 12-ton Porter Dinkey Engines, 22 dump
cars of four cubic yards capacity, and about half mile of

track.

The value of this plant would be approximately as fol-

lows :

—

6s-ton shovel $ 8.500

2 twelve-ton dinkey"s 5,400

22 four yard dump cars at .$220 4,480

17 tons rails at $30 510

1,100 ties at $0.10 no
Shovels, bars, etc., say 40

Total $ 10,400

.Mlowing 2 per cent, for monthly interest, repairs and

depreciation, gives a monthly charge of $388.

The shovel, hauling and dump gangs worked twelve

hours per day. The track gang an-1 water wagon only

worked ten hours per day.

.Assuming the standard rates of wages for this class of

work, we get the following:—

Division Engineer, Ontario—Rice Lake Division of the
Trent Valley Canal.

Shovel runner. .. ..$125.00 per Mo. for 10 hour day
Craneiuan go. 00 ' " '

Fireman 60.00 " '

Watchman 45- 00 "

Dinkey runners.

Brakemen
Foremen

Pitmen

Oiler

Laborers

Water boy . . . .

Teams

3.00 per day of 10 hours

I /3

3.50

1.75 " "

1.75

1.50

I .00 " " "

5 . 00 2 2

As 26 days were worked during the month, the cost of

the work and the organization of the forces, would therefore

be:—

Loading

—

I Shovel runner $150.00

I Craneman 108.00

1 Fireman 72.00

4 Pitmen 21S.00

I Team hauling water 130.00

52 Tons coal at $5 260.00

Oil, waste, etc., say 10.00

$ 048.00

Hauling

—

2 Dinkey runners $187.00

2 Brakemen 109.00

I Oiler 45 50

I Trackman 45 • So

48 Tons coal at $5 240.00

Oil, waste, etc., say 14.00

$ 641.00

Dumping

—

I Foreman $100.20

16 Laborers 748.80

1 Water boy 31.00

Track Gang

—

I Foreman $ 78 . 00

5 Laborers 105. 00

273 . 00

Miscellaneous

—

I Superintendent .$150.00

Proportion of timekeeper's wages.... 30.00

I Watchman 45- 00

$ 225.00

Interest, repairs and depreciation, estimated.. 388.00

Grand total $3,364.00
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The cost per cubic yard of material excavated would

thciefore be:

—

For Loading $26
' Hauling 18

" Dumping 24
" Track gang 8

" Miscellaneous 6

•• Interest, repairs, and depreciation,

estimated 1

Total $>)3 P<;r cub. yd.

Under the circumstances, the quantity of material moved
is very large for this size of shovel, being at the rate of

1,385 cubic yards per 12 hour shift, or something over 115

cubic yards per working hour, and when it is considered that

only 4-yd. cars were being loaded, and the average depth of

cutting was only loja feet, it will be seen that the record is

a very good one.

The contractors on this work are Messrs. Larkin &
Sangster, of St. Catharines, Onl., Mr. Wallace was the

superintendent in charge for the contractors, and Mr. E. G.

Cameron is the assistant engineer in charge of this section.

ASPHALT PAVEMENTS.

During 1908 the city of Hamilton laid by day labor five

the city engineer we are able to give the detail of costs and
Labour;— 5 $ *

On gutters and foundation 303.60 363.16

Grading 158.54

Road rolling 23.50

Chanigng gutters 39.88

.\t asphalt plant 337.51

Laying asphalt 339.54

Materials:—
For Fi->undation and Gutters.

—

$
Stone, loads 28— 58.70

Gravel, loads 70—105.40

Cement, bags 740—340.40

Stores 3.91

E.xtras

Brick

.At .-\sphalt Plant—
$

California asphalt 43.745—546.S1

Cuban asphalt 12,033—180.34

Stone, cu. yd 51— 58. 82

Oil, gallons 802— S3. 18

Pitch, pounds 3,340— 34.30
Sand, loads 58— 96.52

Cement, lbs. 1,980— 9.90

Stone dust, lbs. 17,310— 73.08

Wood, coal, stores 11.50

Extras
Removing old timber 13.37

$
Total 2,657.70
Total area, sq. yds 1,398
Cost per sq. yd 1.80

•Includes material.

stretchoi of asphalt pavomiMit. and through the kindnc-

figures reduced to prices per square vard.

$ • $ i

105.65
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bolts. In castingj the concrete was well tamped into the

corners and along the sides to insure absence of voids. The
block was allowed to stand two weeks.

To put the block into position the engine was moved

forward far enough for the fly-wheel to clear the end of the

foundation and then off to one side, .\ftcr the damaged
portion of the foundation had been torn off and the newly

exposed surface cleaned, the concrete block was rolled for-

ward, let down over the anchor bolts and grouted into posi-

tion. After this had set the engine was replaced. Enough
of the old foundation was taken off so that there was fully

an inch of clear space between the bottom of the engine bed

and the top of the concrete block when the nuts on the

anchor bolts had been screwed down the length of their own
depth.

The cores in thf concrete block were large enough to

allow lateral motion for bringing the engine into alignment
with the dynamo, and that was done by moving the engine
-o that the edges of the driving wheels and the driver pulley
were all in the same straight line. The engine is sup-

ported on iron wedges and by shifting these wedges the

engine was perfectly levelled both in direction of cylinder

and crank-shaft. A form was then built around the founda-

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Fig. 1

(fc)

tion, the top being level and projecting an inch above it.

The engine bed was then firmly grouted in by first filling
the core boxes and then bringing the entire surface to the
level of the top of the forms. The iron wedges were not
removed but remain permanently. The spaces surrounding
the bolts in the bedplate openings were filled with molten
sulphur.

The mine was closed on Wednesday at 3 p.m. and the
work of moving the engine off the foundation began, and at

i:: p.m. the concrete block was rolled into place, grouted in

and allowed to stand twenty-four hours. This was con-
sidered long enough for the grout to have gotten sufficiently

hard to permit putting the engine back into position. The
engine was moved into position on the block in four hours,
grouted in and allowed to stand until Saturday noon, when
a trial run was made. \o apparent movement could be de-

tected in the foundation. On Monday morning work began
as usual and the block method of renewing this foundation
was a success.

The calculated weight of this block was 7J^ tons and
the estimated cost of this renewal was as follows :

—

Concrete 6.5 cubic yards at .$8 $52.00
Forms (lumber and carpenter) 4.50
Blacksmith on reinforcements 3.00
Raising engine off foundation, tearing out

old foundation and setting block and engine 12.00

?7i.5o

The Soo Corporalinn'. nulput of rail- for the year com-
pares as follows :—

i()0"-S—Tons. iQoS-g—Tons.
P'g iron 135. S52 130,268
Rails (Bc--cmer) it7,6o7 -6,733
R.~.ils (open hearth) .... 25.321 ^'.7^2

Copies of these orders may be secured Irom the Canadian Engineer
for a small fee.

814O—September 22—Recommending to the Governor-in-

Council for sanction agreement between the Canadian Col-

lieries, Ltd., and the United Coal Fields of British Columbia,

re sale and transfer of the franchise, rights, powers, railway

and undertakings.

8147—September 22—Approving location plan of the

C.P.R. Company's station at Mowbray, Man.

S14S—September 22—Authorizing the C.P.R. to open for

the carriage of traffic portion of line from Bolton to Bolton

Junction, Ont.

8149—September 21—Directing the C.N.R. to provide

and construct certain highways in the City of Fort William,

Ont.

Si 50—September 22—Authorizing the Municipal Electric

Light System of Listowel, Ont., to cross with its wires the

track of the G.T.R. at that town.

8151—September 22—Authorizing the C.P.R. to con-

struct, maintain, and operate spur in the Parish of Kildonan,

Man.

8152—September 22—Authorizing the C.P.R. to con-

struct industrial spur for the Empire Elevator Company at

Fort William, Ont.

8153—September 22—.Approving plan of proposed new
iron bridge to be constructed by G.T.R. to replace present

bridge at M.P. 121.22 near .Mlsa Craig, Ont.

8154—September 22—Authorizing the C.P.R. to con-

struct spur for J. Brodie & Son, mileage 3.79 from Stayner-

ville Junction, P.Q.

8155—September 22—Granting leave to the Listowel

Municipal Electric Light System to place its wires across the

track of the G.T.R. Company, where the same crosses Mill

Street, Listowel, Ont.

8156—September 22—Granting leave to the Listowel

Municipal Electric System to place its wires across the track

of the G.T.R. at Mill Street in said town.

8157—September 23—Granting leave to the Walford

Rural Telephone Company to place its wires across the track

of the C.P.R. at Irish Creek, Ont.

8158—September 23—Granting leave to the Bell Tele-

phone Company to place its wires across the track of the

N.C.R.R. near Bridgeburg, Ont.

8150—September 21—Dismissing application of the

C.P.R. for leave to cross with its tracks the track of the

G.T.R. in the town of Ingersoll, Ont.

8i6o—September 22^Dismissing application of the

C.P.R. to cross with its track the track of the G.T.R., County

of Oxford, at mileage 5.03, Ont.

8161—September 24—.Approving location and detail plans

of the C.P.R. Company's station at Belle Plain. Sask.

8162—September 24—.'Vuthorizing the G.T.R. to operate

branch line in the City of Brantford, Ont., to the proniiscs

of Schultz Bros., Ltd.

8163—September 24—.Authorizing the C.P.R. to operate

branch, or industrial spur, for the Rcdcliffe Realty Company.

Limited, Redcliffc, Mta..

8164—September 24—.Approving and sanctioning location

of the G.T.P. Company, Prince Rupert easterly, between

mileage 150 and 180.74, Coast District, B.C.

,Si65—September 23—Granting leave to the Bell Tele-

phone Company to cross the track of the G.T.R. at Howick

(Continued on Page 440.)
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ELECTRIC LOCOMOTIVES FOR THE BRITISH
COLUMBIA ELECTRIC RAILWAY.

The British Columbia Electric Railway Company oper-

ate twenty miles of track in and around New Westminster,

B.C., connecting this town with V'amouver, Stevest. Clover-

dale, Huntingdon, Chilliwack, and several other Fraser

X'alley town;. They u-c a 4 ft **
' • '"''i u':iii,i;e and n '"> lb.

contactors. The resistances are placed in the sloping ends

of the superstructure.

The motor equipment consists of four Dick-Kerr 12a

motois. When operalin^f on a (mxj volt circuit each motor

will Kiv'c a tractive effort of 4,040 lb. on the periphery of the

42-inch wheels, and a speed of 15 miles per hour at the one-

hour ratini,'^. Each motor is fitted with reduction gear hav-

inif .T r:iiio of fM r. 'I'he arniatiiri- bearings of the

Fig. 1.— Electric Locomotive for the British Columbia Electric Railway.

T rail. Recently they have added to their equipment three

electric locomotives.

These locomotives were built and supplied by Messrs.

Dick, Kerr & Company, the electrical equipment being

manufactured at their electrical works at Preston, and the

trucks and mechanical portion at their general engineering

works at Kilmarnock.

The locomotives are of the articulated truck four-axle

type, with one motor mounted upon each axle. The maxi-

mum rated tractive effort is 16,000 lb. drawbar pull, and

the maximum instantaneous effort is 25,000 lb. .\ feature

of special interest in the truck arrangement is that the body

of the locomotive rests upon two four-wheeled trucks coupled

together by a massive hinge having lateral flexibility but

vertical rigidity thereby enabling the rear trucks to resist

any tendency to tilt under the action of the forward truck,

and vice versa. The centre pins and cab platform framing

are not subjected to any longitudinal stress, except that due

to its own inertia when starting and stopping, the w'hole

pull of the motors being transmitted direct from the motors

through the trucks. Suitable arrangements are made to

allow the trucks to radiate when passing round a curve.

The spring suspension is of the locomotive type, the weight

being carried by semi-elliptic springs resting on the journal

box saddles.

Fig. I shows the general appearance of one of the loco-

motives, and Fig. 2 gives a view of the interior of the cab.

Here can be seen the two master controllers one at each end

of the cab, the contactor boxes, circuit-breakers, switches,

etc. The control equipment is of the standard Dick-Kerr

multiple-unit type, with series magnets operating the various

motor are lubricated by oil rings, which are specially de-

vgncd to prevent flooding when running at high speeds.

The axle bearings are lubricated by a system of wicks

which are immersed in oil wells. No grease is used as an

emergency lubricator. The whole of the gearing of the
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The air for the forced ventilation is obtained by means
of a centrifugal blower situated in the centre of the cab

(see Fig. 2) and driven by a Dick-Kerr motor. The con-

troller for operating this motor is situated near the right-

hand master controller, seen in Fig. 2. In addition to the

blower for the motors, there is an electrically-driven air com-
pressors with suitable air reservoirs for the air-brake equip-

ment, the locomotive being fitted with combined straight

and automatic air brake. The compressor for the brake

equipment is mounted above the motor-driven blower in the

cab.

Two current collectors are provided, these being of the

straight under-running' trolley type, the current being collect-

Httptlpgd oi

^
J41 i

B. C. Electric Lines.

ed from an overhead trolley line. The trolleys are equipped

with retrievers. The following details of the equipment are

of interest :

—

Number of motor? 4

Gear ratio ' 3.64 to i

Number of driving wheels 8

Diameter of driving wheels 4J-inch

Total wheel base 24 ft. 6 inch

Wheel base of each truck 8 feet

Length overall 35 ft. 7 inch

Length of main cab 16 ft. 5 inch

Height of cab above rail level 14 ft. iH in.

Width of cab ft. 8 inch

Total weight of locomotive 50 tons

The Canadian agents for Dick Kerr & Co., are Chapman
& Walker, Toronto, Ont.

COMING MEETINCiS,

American Railway Bridge and Building Association.—

October ig-21. Nineteenth annual convention at Jackson-

ville, Florida. Secretary, S. F. Patterson, Boston & Maine

Railway, Concord, N.H.

National Cas and Gasoline Engine Trades Association.

Harry T. Wilson, treasurer, Middleton, Ohio; Albert Strit-

matter, Cincinnati, Ohio. Next meeting November 30,

December i, 2, 1909, at Chicago, 111.

American Cas Institute.—October 20. .\nnual meeting
at Detroit, Mich. Secretary, .\. B. Beadle, 29 W. 30th Street,

New York City.

National Association of Railway Commissioners.—Nov.
16. .\nnual mectinis' ;u Washington, D.C. Secretary, Martin
S. Decker, Albany, X.Y.

America Railway Association.—Nov. 17. Annual meet-

ing at Chicago. III. Secy., W. F.Allen, 24 Park Place, N.Y.

American Society of Municipal improvements.—Nov. q-

II. .\nnu.il conv<nlion ,ii l.iltlc Koik. Aik Siry., .\. P.

Folwell, 239 West 39th St., New York City.

GUELPH'S WATER SUPPLY.

A. E. Oaliiey, C.E.

The city of Guelph, with a population of 14,000, for-

mally inaugurated its new system of water supply on the

23rd September, the Lieutenant-Governor of the Province,

Hon. J. M. Gibson, being the guest of honor. Up till this

time the city has derived its supply from the River Speed,

from which the water flowed practically direct tp pumps.

Needless to say, the supply was not of a very wholesome

character, due to contamination, and typhoid fever cases

were numerous. Several schemes for filtering the water on

its course from the river were tried, but with indifferent

success ; so that in 1907 the Water Commissioners decided

to consult Messrs. Davis & Johnston, of Berlin, as to the

practicability and cost of collecting springs at Arkell, a dis-

tance of four, miles east of Guelph, where an abundant

supply of pure water could be obtained. The report they

received confirmed their idea that this was practicable, and

also advised the installation of a storage reservoir, new
pumps, and standpipe. The report was adopted, and the

citizens voted $125,000 for carrying out the work as out-

lined. The engineers who reported on this scheme were

engaged, and the writer as resident engineer. The satis-

factory results following the operation of the system have

fully justified the Commissioners in the course they have

Stand Pipe, 500,000 gallons.

taken, and Guelph has now an abundant supply of pure

water, sufficient for many years to come.

The intention of the writer in the present article is to

describe briefly some of the features of the work of con-

struction in the hope that it will be of interest to engineers.

The spring- at .Arkell arc situated in the valley of the

River Speed, and those at present in use are six in number.

They vary considerably in flow, that of the largest being

\% million, the smallest 56,000 imperial gallons in twenty-

four hours. The springs rise on the side of the hill out of

a coarse gravelly ground, underneath which is limestone

rock. To protect the springs from contamination about 170

acres of land was bought by the city and has been carefully
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fenced in. This hind the Commissioners propose planting

with trees.

The wurk of colleetinK spring; s consists of a concrete

chamber, 4 ft. by 3 ft., built in the most suitable position.

From this chamber open-jointed pipes are laid, following

the springs into the side of the hill and in other directions

where smaller springs could be obtained These branches

were laid to an average depth of ft. and covered with i ft.

of washed gravel, and trench refilled with the excavated

material. A weir was built in the chamber, so that the flow

can be measured periodically to see if the flow decreases or

otherwise. From the weir chamber a cement jointed pipe is

laid to main conduit, the connection being made by building

a concrete chamber 3 ft. by 3 ft. .Ml chambers are covered

with reinforced concrete slabs, with manholes where neces-

sary. It will be gathered from the preceding description

that the springs are, as far as practicable, protected in

every possible way from the risk of contamination, the water

not being exposed until it reaches the valve-house at the

reservoir.

The main conduit consists of a 24-inch diameter vitri-

fied pipe, laid to a grade of i in 1,000, the average depth of

pipe being 5 feet 6 inches.

Nothing of especial interest occurred in the work. The
usual methods of pipe-laying were employed as in sewer

Pipe Line during construction.

constructijn. with the exception' perhaps, of the manner
of making joints, which was specified briefly as follows

:

Strands of yarn to be cut eight inches longer than

circumference of the pipe, yarn to be well soaked in

cement grout and thoroughly caulked into joints ; no

strands of \ arn to overlap in same place. The joint

to be filled in this manner and finished off with the

usual fillet of cement. The fact that one section of this

ccnduit is laid as an inverted syphon for a distance of 1,800

feet under a five-foot head, and is watertight, shows that

this system of making joints is very satisfactory. Great

care, however, should be exercised, and, in the opinion of

the writer, an inspector should be on the ground to see each

joint made, as it is almost impossible to get the work done

properly without constant supervision, especially where

water is met with in the excavation, as was the case in

places where the conduit was laid.

The conduit in its course cityward crosses under the

C.l'.K., and also under the river. No difficulty was experi-

enced at either place. In the latter the water in the river

was about four feet deep, and the customary way of darning
off half the river, pumping, excavating and laying pipe for

that distance, then turning the flow of water over the pipe

already laid and laying the next part was followed success-

fully.

Pipes under the river were of cast-iron, owing to the

greater head that they were subjected to. They were laid

Pipe Line and Retaining Wall.

as an inverted syjihon, a cuncrete chamber with air vent

being built at either end.

I'he construction of the concrete storage reservoir pre-

sented some rather unusual difficulties, owing to the fact

that the site was in part of the open reservoir then used by

the city, and that the supply could not be interfered with

whilst work was in progress.

To overcome this difficulty the engineers decided to lay

a 14-inch cast-iron pipe, with lead joints, in the bottom of

the old reservoir, the level of which was three feet lower than

the floor level of the new reservoir. Pipes were jointed

together on trestle work and lowered eight feet into place

Pressure record discs.

b\ means of cliain blocks, the blocks being spaced about

twelve feet apart. In this manner 200 feet of pipe were suc-

cessfully laid. Dams were then built, water pumped out, and

excavation and grading done. Several springs or leakages

from the old reservoir were met with, and diverted to pumps

by means of open-jointed tile. In adopting this method no

difficulty was encountered in the laying of concrete. One

pulsometer pump and one duplex pump was sufficient to keep-

excavation dry during the progress of work. The dimen-

sions of the reservoir and details of same are shown on the

accompanying plan. The capacity is about 500,000 imperial

g;'lIons. Depth of water is usually eight feet, but can be
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increased to a depth of ten feet for reasons dealt uiil\ m
the description of the valve-house.

The floor of reservoir consists of concrete, S inches

thick, reinforced with j4-inch steel rods, spaced sH inches,

centre to centre, and also with ;'4-inch rods, laid longi-

tudinally between columns. This reinforcing was calculated

to resist the static pressure from beneath when at any time

the reservoir should be emptied, the level of water outside

being four feet higher than floor level.

The walls are of plain concrete, 2 ft. d in. thick at base,

and sloping on the inside to 1 ft. b in. at the top. Columns

for supporting roof are also plain concrete, 1 ft. 6 in. square.

Beams are of reinforced concrete, the reinforcing consisting

of three 156-inch, rods, the centre rods being' bent up at

ends. In addition to this, two '2-inch rods, bent as shown,

are placed to anchor the ends of beams to walls, and over

piers two H-inch rods 8 feet long are placed for shear. The
roof consisted of concrete 4 in. thick, reinforced with .'j-inch

steel rods, spaced s's in., centre to centre: longitudinal

rods are also placed as shown. The roof slab is continuous

from end to end of reservoir. The concrete for floor and

roof was composed of one part cement, two of sand and four

cnniptiund engine, designed to work against a head of 240

feet, including suction, when supplied with 125 pounds
steam pressure per square inch at throttle. Discharge from
pumps enters a 14-inch and 12-inch main to city and stand-

pipe.

The standpipe is situated on a hill adjac<'nt to tlie city,

the dimensions being 100 feet in height and 30 feet dia-

meter. Foundation consists of concrete 7 feet 6 inches thick,

and is hexagonal in shape. The standpipe pressure at the

centre of the city records 80 pounds per square inch. How-
ever, in case the necessity arises, owing to fire, to increase

this pressure, an electrically operated valve is to be placed

on the force main at the base of the standpipe. and water

can then be pumped direct to the main. This valve is to

be operated from the pump-house.

Fig. 3 is a reproduction of two records taken from the

pressure gauge in the city hall. The first one shows the

pressure on November 25th, 1908, before the stand pipe con-

nections were made, and when the pumps were pumping
direct into the city mains without the standpipe for over-

flow. The second record was made January 5th, iqoii, and

clearly indicates the uniform pressure now secured.

Cross Compound Pumping Engine, built by The John Inglls Company, Limited.

parts broken stone. That for the walls and columns was

composed of one part cement, 2J2 parts sand and five parts

broken stone. The concrete was mixed by a "continuous

mixer," but materials were carefully gauged in boxes, no

automatic appliances being allowed. Where the conduit

discharges into the reservoir an overflow chamber and valve-

house has been constructed, also of concrete. There are two

valves here. The object of these valves is, in the one case,

to allow of reservoir being emptied, the water meanwhile

discharging through overflow pipe into old reservoir, from

which the water could be drawn through the 14-inch pipe

mentioned previously as being laid under the new reservoir,

a valve being placed on this pipe for this purpose. The
second valve in the valve-house is an overflow. This can be

operated so that the overflow level will be considerably

higher than any high water mark of the river ever recorded

or remembered by the inhabitants.

The valve-house is built partly over a section of the

reservoir. An opening in the roof, railed off, provides an

-opportunity for visitors to view the water as it discharges

from the conduit into the reservoir, this being the only place

it is visible until it reaches the consumers. From the reser-

voir the water flows to the pump well, from which it is

pumped by a 3,000,000 imperial gallon horizontal, cross-

The following analysis, w-hich is a good average result,

shows the water to be very pure :

—

Total solids 336 parts per million

Chlorine parts per million

F'ree ammonium merest trace

Albuminoid ammonium 03S parts per million

Contract. Contractor. Price.

Supjjlying 24-inch tile Lytic Tile Co., Buffalo.

N.Y $24.00000

Laying same J. Conn & Co., Windsor... 24,078 00

Iron pipe Gartshorc, T., Hamilton..

Laying force main... J. Conn & Co., Windsor.. 2,825 00

Concrete reservoir .. C. H. Conery, Guelph.... 8,003 00

Pumps J. Inglis & Co., Toronto.

.

14,400 00

Standpipe Toronto Iron Works, Ltd.. 11,25000

The Guelph Waterworks system is managed by a com-

mission consisting of G. B. Ryan, chairman ; R. L. Tor-

rance, secretary, and the mayor. Mr. J. J. Hackney is the

manager of the whole system, the Commissioners dealing

only with matters of policy.
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THE ACTION OF FROST ON CFMHNT AND
CEMFNT MORTAR, TOGETHER WITH
OTHER EXPERIMENTS ON THESE

MATERIALS.*

By Ernest R. Matthews, Esq.,t and James Watson, Esq.

This paper dcscribi's in detail a series of experiments,

extendinjf over the past two years, made by the writers, in

order to ascertain ;
—

The effects of frost, and alternate frost and thaw, on the

tensile strength of cement and eenient mortar when mixed

with

—

(a) fresh water, cold or warm ;

(b) sea-water;

The temperature below which it is detrimental to mix

Portland cement concrete
;

The effects produced by immersing concrete in

—

(a) fresh water, hard or soft,

(b) sca-watcr;

Absorption of water by (dry) cement;

Quantity of water rcc|uired to be added to cement to pro-

duce complete hardening'.

The results of these experiments are not only interesting,

but should prove of value to engineers generally.

The Hull Cold Storage Company, of Hull, England,

kindly allowed the writers to use its refrigerating rooms m
order to obtain the degrees of frost necessary for these experi-

ments. The cement used w'as that manufactured by Robson's

Cement Company, of Hull, and all the experiments were car-

ried out at the laboratories of that firm, in Hull, these being

kindly placed at the disposal of the writers.

Cement Used in Experiments.

The particulars of the cement used are as follows : Made
on January iSth, 1907. Residues on a 5 776-sieve (that is,

having 76 meshes per linear inch) = 0.5%; residues on a

10,000-sieve (having 100 meshes per linear inch) = 2.0% ;

residues on a 32 400-sieve (having 180 meshes per linear

inch) = 11.5% (showing that the cement was ground ex-

tremely fine). Specific gravity = 3. 112; flour = 54.5% ; Le

Chatelier tests, expansion = 2.7 mm. ; Faija bath test, ce-

ment pat sound and hard ; time of set of neat cement with

25% water: Initial set = 35 min. ;
permanent set = 6 hours,

in a room kept at a temperature of 60° Fahr.

Tensile Strains. Neat Cement.

7 days = 6S5 lb. per sq. in. British Standard Test, 400 10.

per sq. in.

14 days = 7S7 lb. per sq. in.

28 days = 875 lb. per sq. in. British Standard Test, 500 id.

per sq. in.

It will be seen that these results are well above the Bri-

tish Standard Test-.

Tensile Strains. One Part Cement and Tiiree Parts Sand.

Mixed with three parts by measure of sand, and with no

Iiammering of briquettes into moulds, its mean strength

was :

—

7 days = 200 lb. per sq. in. British Standard Test, 120 lb.

per sq. in.

14 days = 277 lb. per sq. in.

28 days = 333 lb. per sq. in. British Standard Test. 225 !b.

per sq. in.

Chemical Analysis.

Insoluble Residue

Silica

.'Muniina

Oxide of iron

Lime
Magnesia 1.25

Sulphuric anhydride 1.38

Loss on ignition 1 .66

.Alkalies and loss 0.76

Percentage

. . 0.82

io.43

().IO

"05
62.65

100.00

The sea-water used in these e>perim<-nts was taken from
the North Sea; the fresh water was drawn from the Mull

Corporation mains. To obtain the soft water, the temporary
hardness of this water was removed, the permanent hardness
being from 3 to 4 degrees.

The experiments herein will be compared with the tests

just given, which will be referred to as the " .Normal Test."

Effects of Frost.

The effects of frost, and alternate frosts and thaw, on the

tensile strength of cement and cement mortar when mixed

with (a) fresh water—cold or warm, (b) sea-water; and the
temperature below which it is detrimental to mix Portland

cement concrete, were determined by the following experi-

ments :

Experiment .A.— In this experiment the writer set out to

discover the weakening effect, upon freshly mixed cement,

of continuous light frost, temperature 2g° Fahr., and ot

heavy frost, 15° Fahr. Nine briquettes were made with neat

cement, 20 per cent, water, in the laboratory, the temperature

of the air being 60° Fahr. These were taken from the moulds

24 hours after gauging and placed in cold stores, tempera-

ture 29° Fahr., and were broken at seven and twenty-eight

days, respectively, the average tensile strength being:

At 7 days = 610 lb. per square inch.

At 28 days = 905 lb. per square inch.

These results are compared with the normal tests as

follows :

Tensile strength in pounds i>er square inch.

7 days

28 davs

Normal tests. 24 hours id air

at 60" Fahr.. in water
remainder of lime.

68s

875

In air at 60' Fahr for 24 hours
then 29' Fahr. for re-

mainder of time.

610

905

* Read before the American Society of Civil Engineers

and published in Vol. XXXV., No. 1, Page i.

tBorough Engineer of Bridlington, England.

In the 7 days' test it will be observed that there is a

decrease of 10.9 per cent, in tensile strength, and an increase

of 3.4 per cent, in the 28 days' test.

Experiment B.—Nine briquettes, made in the same

manner as in Experiment .A. were placed at 60° Fahr. Three

were taken out at the end of 2 days, and placed in coui

storage for 25 days; three more, at 7 days, for 21 days, and

the other three, at 14 days, for 14 days. .All were broken at

28 days, the result being as follows :

Tensile strength in pounds per square inch.

Normal t-st ill InwateratCO InwateratOO IowateratCO°
air. 60 Fahr. Fahr f(ir2days. Fahr for 7 days. Fahr fnrHdays
for 24 hours. then in air at then in air at tlien in air at

then in water. 2"J Fahr. 29 Fahr. 29 Fahr.

28 days 875 912 977 942

Experiment C.—Nine briquettes, made as before, were

allowed to harden in air for 7 and 28 days at 60° Fahr., the

result being

:

.Average tensile strength at 7 days = 443 lb. per sq. in.

.Average tensile strength at 14 days = 525 " "

.Average tensile strength at 28 days = 775 " "
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Days.

7

14

24 hours in air at

7, 14 and 28 clays in 60° Fahr., then in

air at 60° Fahr. water.

443 68s

52s 787

28 775 87s

Experiment Ci.

—

Sand and Cement Tests (3 to 1) : Same as Experiments

A, B, and C.

Days Normal test A B C

7 .... 200 .... 163 220

14 -77 ::70 250

r B2. 317

j

28 .... 353 •••• 34^ .. ^ B7. 305 • • 322

B14. 243 I

K.—Heavy Frost A.—Light Frost Normal
Days Neat 3 to i Neat 3 to i Neat 3 to i

7 405 57 610 163 685 200

28 595 145 905 342 875 353
The briquettes were taken from the cold stores to the

laboratory, two miles away, and were broken in a tempera-

ture of 60° Fahr., 45 minutes after leaving the cold stores.

Experiment L.—The briquettes, 24 hours after gauging,

were put into water at 60° Fahr. for 6 days, then placed in

the cold stores at a temperature of 15° Fahr. for the re-

mainder of the time.

Briquettes placed in

AIR at60 Fahr for
A DAY OR two AFTER
having bsen in
coid stores at 1.5

Fahr. for 28 davs.

Neat 3 to IDays

Experiment D.—Effect of Alternate Frost and Thaw.

—

The briquettes were allowed to remain for 24 hours under

damp flannel, then in water for three days (60° Fahr.), then

in water at the cold stores (temperature varying from 29° to

60° Fahr.). The briquettes were changed every three days.

Normal

Days Neat 3 to i Neat 3 to i

14 787 .... 252 787 277

28 S13 322 875 353

Experiment E.—This test was the same as A or D, but

the briquettes were gauged with warm water ; temperature,

100° Fahr.

A Test

Days Neat 3 to i Neat 3 to i

7 352 133 610 163

14 705 205 270

28 728 230 905 342

Experiment F.—(Salt-Water Immersion).—Nine bri-

quettes were mi.\ed with fresh water, and, after 24 hours,

were immersed in sea-water, and broken at 7, 14 and 28 days.

Normal

Days Neat 3 to i Neat 3 to i

(20% water) (10% water)

7 770 242 .... 6S5 .... 200

14 .... 742 .... 278 .... 787 .... 277

28 .... 812 360 875 353

Experiment G.—Nine briquettes were mixed with sea-

water (same test as before).

Mixed with fresh

wat€r and im-

mersed in sea-

Normal water

Days Neat 3 to i Neat 3 to i Neat 3 to i

7 693 180 685 200 770 242

14 775 287 787 277 742 278

28 773 293 875 353 812 360

Initial set, 9 minutes; final set, 6 hours.

Experiment H.—Nine briquettes were mixed with sea-

water,, and, after 24 hours under damp flannel, were im-

mersed in fresh water for the remainder of the time.

Normal

Days Neat 3 to i Neat 3 to i

7 .... 628 .... 1 50 .... 685 .... 200

14 ..• 733 ••• 255 ••• 787 •••• 277

28 .... 713 .... 297 .... 87s .... 353

Experiment K.—Same test as A, but the briquettes were

kept in a temperature of 15' Fahr. in cold storage.

Neat 3 to I Neat 3 to i Neat 3 to i

28 700 217 875 315 005 342

Experiment M.—The briquettes were put directly into

the cold stores at 29° Fahr. for 7 days.

Days Neat Normal—Neat

7 480 685

28 595 S75

Experiment N.—The briquettes were made with neat

cement, and placed, some in the air at a temperature of 60°

Fahr., and others in air at a temperature of 29.3° Fahr.

(2.7° of frost). In 15 minutes those in air at 60° Fahr. were

still soft, while those subjected to frost had just frozen hard

at the expiration of that time. Briquettes mixed with sand

and cement (3 to i) were subjected to a similar test. At

the expiration of 15 minutes those in a temperature of 60°

Fahr. were still soft, while those in a temperature of 29.3"

Fahr. had just frozen hard ; and at a temperature of 27°

Fahr. (5° below freezing point, Fahr.) were frozen very

hard, indeed, at the expiration of that time.

Conclusions from the Foregoing Experiments.—These

investigations have led the writers to the following con-

' elusions :

( 1 ) That light frost occurring 24 hours after the cement

has been gauged, as indicated in Experiment A (3° of frost,

or thereabouts), is detrimental to freshly mixed Portland

cement, but only for a short time, and that at the end of 28

days it has quite regained its normal strength. If the frost

occurs immediately after the cement has been gauged, the

effect is more detrimental, and would appear to be perma-

nent (see Experiment M). A minimum quantity of water

should be added in frosty weather.

(2) That heavy frost (17° of frost, or thereabouts) has a

most injurious effect (permanent) upon freshly mixed ce-

ment (neat), and cement mortar, as shown in Experiment K.

(3) That a light frost (3° of frost, or thereabouts), as

indicated in Experiment A, does not affect cement or cement
mortar if it has attained 2 days' set previous to the occur-

rence of the frost (Experiments B, C, and D).

(4) That the detrimental effect of light frost upon ce-

ment mortar (3 to i) occurs more immediately than upon neat

cement, but that cement mortar recovers from the ill effects

of frost more rapidly than neat cement. At the end of 14

days it has quite recovered (Experiment C).

(5) That the mixing of cement or cement mortar with

warm water (temperature, say, 100° Fahr.), which is some-
times done in frosty weather, and has been recommended by
some engineers,* has a permanently injurious effect upon

* Minute? of Proceedings, Inst. C.K., London, \ "1.

CXXXIV, p. 384.
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cement and cement mortar. This will be >eon by reference

to Experiment E.

(6) That neat cement immersed in fresh water iminedi-

ately after becoming- set, and remaining in water, has a

much greater tensile strength than when remaining in air

(Experiment C), the former being 55 per cent, stronger than

the latter at the end of 7 days, 50 per cent, stronger at 14

days, and 11.3 per cent, stronger at 28 days. In 3 to 1

cement mortar, however, the result is different, the tensile

strength being practically the same under both conditions.

(7) That it increases temporarily the tensile strength of

cement and cement mortar to immerse them in sea-water 24

hours after gauging, instead of immersing them in fresh

water; but the increased strength is only temporary (Experi-

ment F).

(8) That there is an immediate reduction in the tensile

strength of briquettes mixed with sea-water and immersed

in sea-water (Experiment G) over those mixed with fresh

water and immersed in sea-water (Experiment F). At the

end of 14 days the strength of the former equals that of the

latter, but after that period a depreciation again sets in, so

that at 28 days there is a deficiency of 5 per cent, in the

tensile strength.

(0) That the initial set of briquettes mixed with sea

water is g minutes
;
permanent set, 6 hours. When mixed

with fresh water, the former is 35 minutes ; the latter, 6

hours (Experiment G).

(10) That cement and cement mortar mixed with sea-

water, and immersed in fresh water 24 hours afterwards,

have less tensile strength than when mixed with fresh water

and immersed in fresh w-ater (Experiment H).

(11) Experiment L shows that 17° of frost for 28 days

does not kill the process of hardening in the briquette, but

only delays it.

(12) It would appear from Experiment N that it is detri-

mental to concrete to mix it when the temperature is below

29.3° Fahr. (2.7° of frost), that being the freezing point of

cement and concrete.

The Effects Produced by Immersing Concrete in Fresh

Water (Hard or Soft), and in Sea-Water.

Neat Cement.—Neat-cement briquettes (mixed with 20 per

cent, of fresh water) were immersed in fresh water (both

hard and soft) and in sea-water after being in the moulds

for 24 hours. In each case the absorption finished at the end

of the seventh day: (i) The water absorbed by the bri-

quettes in hard water at the end of the seventh day = 3.46

per cent. ; (2) by the briquettes in soft water = 2.92 per

cent. ; (3) by the briquettes in sea-water = 3.92 per cent.

Sand and Cement, 3 to i.—As in the case of neat ce-

ment, just described, no absorption took place after the

seventh day. (i) The briquettes in hard water absorbed at

the end of the seventh day 3.4 per cent, of water; (2) in soft

water, 3.4 per cent.; (3) in sea-water, 4.5 per cent. In the

case of the neat cement, and sand and cement briquettes,

similar to the foregoing, but exposed to air for 7 days pre-

vious to immersion in water, the following results were ob-

tained :

With neat cement during 7 days' exposure to air, the loss

in weight, was 1.7 per cent. ; then, after 24 hours' immersion
in (i) hard, (2) soft, and (3) sea-water, the increased ab-

sorption = 1.7 per cent., just counterbalancing the previous

loss. On continued immersion a further gain of only 0.3

per cent, in weight was obtained. The results of tensile tests

at 28 days were: (i) = 875 lb.; (2) = 760 lb.; and (3) =

835 lb. per square inch. The lower absorptions were most
probably due to the partial set of the cement in the centre

of the briquettes during the 7 days' drying in the air, and
the prevention of the free percolation of the water through it.

With sand and cement, during 7 days in air, the loss of

moisture was 2.2 per cent. ; then, after 24 hours' immersion,
the gain was: ( 1 ) in hard water = 3.4 per cent.

; (2) in soft

water = 2.0 per cent. ; and (3) in sea-water = 2.8 per cent.

The results of tensile tests at 28 days were: (i) = 360 lb.,

(2) = 360 lb., and (3) = 330 lb. per square inch.

Conclusions from the foregoing Experiments.— (1) That
no absorption takes place in neat cement, cement mortar, or

concrete after immersion in water for 7 days.

(2) That neat cement immersed in hard fresh water for

7 days absorbs 0.54 per cent, more than when immersed in

soft fresh water for the same period.

(3) That if immersed in sea-water for 7 days it absorbs

0.46 per cent, more than when immersed in hard fresh water,

and i.o per cent, more than when immersed in soft fresh

water.

(4) That cement mortar (3 to 1) absorbs the same quan-

tity when immersed in either hard or soft fresh water, but

when immersed in sea-water it absorbs i.i per cent. more.

(5) That neat cement and cement mortar, when im-

mersed in hard fresh water, have practically the same ab-

sorption in both cases. That neat cement immersed in soft

fresh water absorbs 0.48 per cent, less than cement mortar

(3 to 1), and that cement immersed in sea-water absorbs

0.58 per cent, less than cement mortar.

(6) That when neat cement is exposed to air for 7 days

after gauging it loses 1.7 per cent, of its weight, but when

immersed for 24 hours in water, either hard or soft fresh

water, or sea-water, it absorbs 1.7 per cent., which just

counterbalances the previous loss.

(7) That after this loss has been made good, and the

immersion of the briquettes is continued, there is a further

gain of 0.3 per cent., which averages 1.43 per cent, less than

the absorption which takes place when cement is immersed

in water 24 hours after gauging.

(8) That cement mortar (3 to i) exposed to air for 7

days after gauging loses 2.2 per cent, of its weight; but

after 24 hours' immersion in hard fresh water the absorption

is increased to 3.4 per cent. ; in soft water it is 2.0 per cent.,

and in sea-water it is 2.8 per cent., showing that soft water

is absorbed more slowly than hard water, and that sea-water

is also more slowly absorbed than hard fresh water.

Absorption of Water by (Dry) Cement.

Experiment i.—Dry cement was compressed into moulds

with a press, the same amount in each mould. The moulds

were then allowed to stand in water for 24 hours. The result

was an average increase in weight of 14.9 per cent.

Experiment 2.—The cement in the moulds was then

changed so that there would be a variation in thickness of

J^-inch. The result was that the absorption varied corre-

spondingly from 13.2 to 17.1 per cent. The writers then

took a larger quantity of cement and compressed it into the

same bulk as at first, and found that the absorption after 12

hours = 12.3 per cent. ^ after 24 hours = 14.4 per cent; after

48 hours = 14.8 per cent.; after 4 days = 15.1 per cent.;

after 8 days = 15.4 per cent. ; after 31 days = 16.8 per cent,

(constant).

Conclusions from the foregoing Experiments.— (a) That
when neat cement is immersed in water for 24 hours it ab-

sorbs from 14.4 to 14-9 per cent., according to the thickness

of the cement

;

(b) That the absorption increases to 16.8 per cent, at

the end of 31 days' immersion;
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(c) That no absorption takes place after 31 clays' im-

mersion.

Quantity of Water Required to be Added to Cement to

Produce Complete Hardening.

According to the formula laid down by Le Chatelier,*

3CaO SiO, + water = CaO SiO, 2>i H.O + 2Ca (Oh),

35.4 per cent, of water would be required to be added to

cement for complete hardening, and the hardened cement,

therefore, would contain 26.2 per cent, of water in a com-

bined state. From the figures the writers now give, this is

found to be by no means the case. Possibly the re-action

is not so complete, as Le Chatelier works it out by theory,

and, although more water is combined by using an excess

in gauging, yet the test becomes less and the strength is im-

paired, for Dr. Michaelist found that, by sealing up some

very finely ground cement with 150 per cent, of water for

four weeks and then drying it over sulphuric acid, a loss

on ignition was shown which equalled 27.5 per cent, of water

absorbed. The results of the writers' experiments are as

follows :

Experiment A.—Xeat-cement test pieces gauged with

20 per cent, water, after 14 days' immersion in water, gave

free moisture = 11.75 per cent., combined =9.7 per cent.,;

after 28 days' immersion they gave free moisture = 12.14 per

cent. ; combined = 10.9 per cent.

Experiment B.—Mortar briquettes, with 3 sand to i ce-

ment, gauged with 10 i>er cent, of water, after 24 hours were

immersed in water and kept there for 7, 14 and 28 days:

Free water at Combined water.

Percentage.

At 7 days

'4

Q.20

10.58

10.29

105" cent.

Percentage.

9-44

S.4Q

"28 " 8.68

Experiment C.—Neat cement test pieces were gauged

with 20 per cent, of water, and, after 24 hours under damp

flannel, were immersed in fresh water for periods up to 18

months.

Free water at 105° Combined

cent.

Percentage

S.o

8.9

9.0

9.25

9-55

9.40

9.82

After 3 days

7 "

28 "

3 months

6 "

12 "

18 "

Experiment D.—Other test pieces, m;

cement, were also tried, 20 per cent, of water being used

for gauging, with the following results.

Free water.

Per-

centage.

After 24 hours S. 5

'• 48 " 7-45

water.

Percentage.

6.4

70
12.38

1 3 05

12.95

12.90

12.20

adc of different

Combined
water

Percentage.

3-3

II. 5

• Annales des Mines, 1887.

t Thonindustrie-Zoitung, 1899.

" 72 " 7'0 7-7

Experiment E.—Frozen Test Pieces.—The cement was

gauged with 20 per cent, of water, and, after 24 hours under

damp flannel, was placed in cold storage at 15° Fahr. (17"

of frost) for 6 days. The free water = 10.29 per cent. ;
com-

bined water = 5.92 per cent. There was no active hardening

of the cement.

Conclusions from the foregoing Experiments.—That from
the quantity of-water absorbed by cement and cement concrete

the writers are unable to determine precisely its ultimate ef-

fect upon the hardening of the concrete. It depends entirely

upon physical conditions, such as the porosity of the con-

crete. When an excess of water is added, there seems to be

a loss due to evaporation during the few hours after gau-

ging ; then, although immersed in water, the percentage of

uncombined water remains constant, while the percentage of

combined water increases until it attains a maximum of ap-

proximately 12 i^er cent. This occurs also with gauged ce-

ment exposed to open air, the only difference being that the

quantity of free moisture gradually diminishes, owing to

evaporation. In the case of sand and cement mortar, more

water is absorbed in proportion to the quantity of cement

used ; this, most probably, is due to the greater porosity of

the mass. The same result, it will be noted, occurs in the

case of cement compressed into moulds, less water being

absorbed in the same period when the mass is denser in

bulk; so that, in the case of fireproof floors and reinforced

work, the denser the concrete, and with no more than the

maximum quantity of water used to obtain a perfect gauging,

the more fireproof will be the mass, and less subject to dila-

tion through the expansion of unnecessary water. In the

case of the test pieces subjected to hard frost, the process

of hardening has been stayed, and, although the proportion

of water used was the same as in Experiment C, yet in' the

same period of time 20 per cent, less of the water had gone

into combination, preventing- the cement from attaining its

normal strength.

RAILWAY ORDERS.

(Continued from Page 432.

and the M.C.R.R. at P.C.

between Lots iS and ig.

'i mile w. Charing

Con. 10, Raleigh,

Junction, P. (J.

Cross Station,

Ont.

8167 to S171—September 23—Granting leave to the Mani-

toba Government Telephone System, to place its wires

across the tracks of the C.N.R. and C.P.R. at various points

in the Province of Manitoba.

S172—September 24—Authorizing the Corporation of the

City of Toronto, Ont., to lay and thereafter maintain a sec-

tion of high level intercepting sewer on the Don Esplanade,

across the land and under the track of the G.T.R. in said

city.

8173—September 24—.-Xuthorizing the Corporation of the

town of Walkervillc, Ont,, to lay sewer under track of the

G.T.R., Walkerville, Ont.

8174—September 25—.Authorizing the C.P.R. to con-

struct, maintain, and operate a line connecting the Pembina

branch of its line with main line of the G.T.P, in the City

of Winnipeg, Man,

8175—September 24—.Amending Order of the Board No.

8087, dated September 15th, 1909, authorizing the Mt, Mc-

Kay & Kakabeka Falls Railway to cross the track of the

C.N.R. at Yonge Street, Fort William, Ont., by striking out

the words " .Applicant Company's " in the 3rd and 4th line

of par. 3 and substitute the words " The Canadian Northern

Railway Company's "; and the words " the .Applicant Com-

pany's " in line 5 of said paragraph and substitute the words

" the Canadian Northern Railway Company."

g,7f,—September 24—Granting leave to the C.N.R. Com-

pany to cross with its line the tracks of the C.P.R., Wetaski-

win branch, at Camrose, Alta.
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY

Caoadiao Pacific Railway . .

Canadian Northern Hallway.
'Grand Trunk Railway
T- & N. O
Montrvat Street Railway . .

.

Toronto Street Railway
Winnipeg Electric

Milease
Operated

8.920.6
2,986.9

3.536
334
138 3
U4
70

Capital in

Xhouaaods

IIM.OOO

226,0U0
(Gov. Road)

18.000
3.000
6.000

Par
Vtlu

>10O

100

100
100
100

EARNINGS
Week of Oct.

'

1909

U,17ii 000
298 200
9U2.777
ss.oce
78.416
;&.&iG

1908

T' 99000"
246,40*
817.S02
19.630
7u.u;o
68.657

STOCK QUOTATIONS
TORONTO

Price

Oct. 7

•08

176

Price
Sept. 30

•U9

i86l"l86i,

Prica
Oct. 7
'09

1874

Salei
Week
End'd
Ocl.7

1 1227

MONTREAL
Price

Oct. 8
08

Price
Sept .30

09

174 17i|186i 187

'Itl. prel. 108i,3rd prel. 67). ordinary 23t.

I- |.

Price

Oct. 7
•09

186 186]

1264 126
162 161 1871 1 1874

214 214
126 124

187

214}
123}

i 1871

Sale
Week
Knd'd
Oct. 7

6772

1123
191
120

O.T.R. Stock is not listed on Canadian Exchanses These pricM ace quoted on the London Stock Exdtaoga.

CANADIAN RAILWAY EARNINGS FOR SEPTEMBER.

Over and over a^ain the big railways of Canada have

broken their records of gross earnings. In nine months of

1900. the Canadian Pacific has made as much as it did during

the whole of iqo6, while its gross earnings from January isi

to September 30th, this year, show an increase of eight and

a half millions when compared with returns for the same

periixl last year. If present conditions continue, the gross

earnings of Canada's biggest road will total over eighty mil-

lions when the end of December is reached. Thirty millions

were earned by this road in 1901. In 1906 the figures had

increased a hundred per cent.

Perhaps there is no other country in the world that can

show a record so wonderful ; and the gain is practically cer-

tain to continue.

Company
Canadian Pacific Railway $8,148,000
Grand Trunk Railway 3,959,004
Canadian Northern Railway . .

Toronto & Northern Ontario. .

Montreal Street

Toronto Street

London Street

Return- <. il
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staflfs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebec.

QUEBEC.—Tenders will be received until Friday, Octo-

ber 22nd, for the construction of an Ice Breaker at St. Li-

guori, Montcalm County, Que. Napoleon Tessier, Secretary,

Department of Public Works, Ottawa.

MONTRE.AL.—Tenders will be received until Monday,
October iSth, for a site and the erection thereon of a public

bath. Asselon and Perron, architects. L. O. David, city

clerk.

MOXTREAL.—Tenders for heating apparatus. Postal

Station "D," Point St. Charles, Montreal, will be received

until Wednesday, October 20th. Mr. C. Desjardins, Clerk of

Works, P.O.. Montreal. Napoleon Tessier, Secretary, De-
partment of Public Works, Ottawa.

MONTRE.AL.—Tenders are being called by the Sara-

guay Electric & Water Company for turbo-generators of

2,000 K.W. capacity. Proportionate increase of power-house
boilers and other equipment will be made likewise. Charles
Brandcis, consulting engineer, 4 Phillips Place.

RIMOUSKL—Tenders will be received until Monday,
October 25th, for the construction of an Armoury at

Rimouski. Plans, specifications, etc., can be seen at the

office of the District Engineer, Mr. A. R. Decary, Quebec.
Napoleon Tessier, Secretary, Department of Public Works,
Ottawa.

Ontario.

.\LLISTON.—Tenders will be received up to Monday,
October 18, for boring for water at Alliston. Tenderers to

state separate price for each hundred feet up to 1,000 feet,

and separate price to be quoted for 5-inch and 6-inch pipe.

J. H. Mitchell, chairman.
BERLIN.—Tenders will be received until Thursday,

October 28th, for paving King Street. A. H. Millar, town

clerk; Wm. Mahlon Davis, C. E., town engineer. (Adver-

tisement in the Canadian Engineer.)

LONDON.—Tenders will be received until Monday,
October i8th, for 18-inch cast iron water mains. John M.

Moore, Engineer and Superintendent Waterworks. (Adver-
tised in the Canadian Engineer.) '

OTT.'\WA.-—Tenders will be received until noon on Tues-
day, the igth October, for timber which the Indians of Cape

;

Croker intend to take out during the ensuing winter, and de-
liver on the shore of Lake Huron, at convenient points for

shipment, viz.:—500,000 feet B.M., comprising maple, bass-
wood, elm, beech, hemlock, cedar. Further information can
be obtained from Mr. John Mclver, Indian Agent, Mclver
P.O., Ont., or from J. D. McLean, Secretary. Department of
Indian affairs, Ottawa.

OTTAWA.—Tenders will be received until Thursday,
November 25th, for the packing of material and supplies for

points along the Yukon Telegraph line between Quesncllc
and Atiin, in the course of the season of 1910, 191 1, and
1012. Forms of tender and specification may be obtained
and form of contract seen on application to Mr. J. T. Phelan,
Superintendent of Government Telegraphs, Vancouver, B.C. ;

Mr. William Henderson, District Superintendent Government
Telegraphs, Victoria, B.C. ; and from the Government Tele-

graph Agents at Ashcroft, B.C.; Quesnelle, B.C.; Hazelton,

B.C.; and Telegraph Creek, B.C. Napoleon Tessier, secre-

tary. Department of Public Works, Ottawa.
TORONTO.—Tenders will be received until Thursday,

October 28, for turbine pumps. Further particulars may be

had from the city engineer. (Advertised in the Canadian

Engineer.) I

TORONTO.—Tenders will be received until .Thursday,

October 28, for electric motors. Further particulars may be

had from the city engineer. (Advertised in the Canadian
Engineer.)

TORONTO.^Tenders will be received until October
2oth, for grading, etc., in connection with a spur line, 3,400
feet long. A. J. McGee, Secretary-Treasurer, Toronto and
Northern Ontario, 25 Toronto Street, Toronto. (.Advertised

in the Canadian Engineer.)
LATCHFORD.—Tenders will be received until Thurs-

day, October 28, for the construction of a Dam and Sluice-

ways across the Montreal River at Latchford. Plans and

specifications can be seen at the office of J. G. Sing, district

engineer. Confederation Life Building, Toronto, and on ap-

plication to the Postmaster at Latchford. Napoleon Tessier,

secretary, Department of Public Works, Ottawa.

Manitoba.

WINNIPEG.—Tenders will shortly be invited for the new
26-foot Louise bridge which is to be erected at an estimated
cost of $120,000, including additions to piers. Col. Ruttan,
city engineer.

WINNIPEG.—Tenders for supply of five only 18 inch

valves for the domestic waterworks system, will be received

up to Wednesday, October 20th. M. Peterson, Secretary,

Board of Control.

British Columbia.

VICTORIA. — Tenders will be received up to 4 P-m-.

Monday, 15th November, for supplying 20 tons of best blue

pig lead. W. W. Northcott, purchasing agent.

VANCOUVER.—Tenders will be received until October

25th for building a large bridge over False Creek, this city.

suiting engineers, Kansas City, Mo. (Details advertised in

the Canadian Engineer.)

CONTRACTS AWARDED

Quebec.

VF.RDLIN.—This municipality awarded the following con-

tracts last week:—Sewer pump; The Gould Pump Company,
of Montreal, $2,830, the lowest tender. Two engines for

electric installation, Belliss & Morcom, Birmingham, Eng.,
whose agents are Messrs Laurie and Lamb, Montreal, $9,-

500. Two 235 K.V.A.. 3-phasc engine type generators with
direct connected exciters and complete switch-boards, the

Canadian Wcstinghouse Company, $7,532. Mr. Charles
Brandeis, of Montreal, was consulting engineer.
Ontario.

H.\MILTON.-—Amongst many others, the Smart-Turner
Machine Company recently received the following orders:

—

The Fowlers Canadian Company, Hamilton, a duple.x pump.
The .Adams Wagon Company, a duplex pump. The Temis-
caming and Northern Ontario Railway, North Bay, a duplex
boiler feed pump. The Burlington Canning Company,
Burlington, a duplex pump.

TORONTO.—The lender of the Jenks' Dresser Company,
of .Sarnia, Ont., for the steel work of the new Parkdale School,

$2,880, was accepted.

TORONTO.—In response to a recent invitation the City

of Toronto received the following tenders for the superstruc-

ture of the Wilton Ave. bridge, whose dimensions were given
on page 42 of the Canadian Engineer for September loth:

$35,800, $45,645. $48,200, $51,725. $54,500, £0,375. £13,330.
The two latter were sent from Darlington, England, and
Glasgow, Scotland.
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TORONTO.—The fullowiiiK- tenders were received by
Mr. Fr.-ink Barber, York County lingineer, for the construc-

tion of a sewer on Parl.vood Avenue :—

•

Canadi.in Contracts $4,996.68
John Maguire 4,998.00
Excelsior Constructing & Paving Co 4,337.00

J. II. McKnight Construction Co 4,010.00

John F. Connolly 3,978.00
Tho wcirk was let to John F. Connolly.

Manitoba.

\V1\.\'11'KG.—The Hoard of Control have recommended
the tender of VV. Beverly Robinson, of Montreal, agent for

the Stanton Iron Works, Nottingham, Eng., for the supply of

cast iron pipes for water mains aggregating 1,128 tons. The
figures are about $30,000, being considerably lower than any
of the others received.

WINNIPEG.—.-Xmong many large contracts for structural

material for buildings and bridges in the Western Canadian
Provinces secured during September by the Manitoba Bridge
and Iron Works, Limited, of Winnipeg, are the following :

—

Y.M.C.A. new building at Nelson, B.C. ; new brewery for

Lethbridge Brewing and Malting Company, Lethbridge,
Alta. ; Victoria Avenue Methodist Church, Brandon, Man.

;

public school, Watrous, Sask. ; warehouse for Gordon, Iron-

sides & Fares, Saskatoon, Sask. ; King Edward Hotel, Fcrnie,

B.C., ornamental iron work; Burns building, Lethbridge,
ornamental iron work : warehouse, Calgary, J. McNeil, con-
tractor ; highway bridge, Indian Head, Sask.; transmission
installations for forty-two elevators, (line).

Saskatchewan.

LASHBI'RN.—The Canadian General Electric Company
have secured contract for one Chloride .'Accumulator of 60 E-9
cells from Canadian Fairbanks, Limited, Winnipeg^ together
with controlling apparatus for operating one hundred 25
Watt Tungsten Lamps for five hours.
Alberta

C.\LG.\RY.—The contract for the general work at the
Calgary Power and Transmission station, has been awarded
to the Walker-Fyshe Company, of Montreal. -Smith, Kerry
& Chace, Engineers.

British Columbia.

X'AXCOUVER.—The contract for 55 D-7 cells of chloride
accumulator with charging and controlling apparatus has
been awarded to the Canadian General Electric Company.
The battery will have a momentary discharge of 120 amperes,
and will be used for operating and controlling high tension
switches at the power-house of the British Columbia Electric
Railway.

VICTORIA.—The new road roller recently purchased
from the Waterous Engine Works of Brantford, Ontario, for

$3,300 arrived a few days ago, and is giving satisfaction.

RAILWAYS—STEAM AND ELECTRIC.

New Brunswick

ST. JOHN.—The accounts of the Transcontinental Rail-
way show that there has been expended in the New Bruns-
wick section a sum of $7,655,045.01. This was divided
among the six sections of the work as shown in the table
below. Returns for the work done during the month of Sept.
were just completed recently. Ninety per cent, of all the
ballasting to be done in the province has already been com-
pleted. The foundation has been about completed for the

huge bridge at Upper Salmon River, which is to be the

largest structure of its kind on the entire system, but no steel

will be put up until spring.

During the month of September there was expended :

Contract No. i $ 91,112.92
" " 2 17,311.24

" 3 68,050.06

" 4 -6,879.81
" " 5 ii2,895-79

" 6 69,834.84

Total $476,084.66

Total Expenditure

—

Contract No. i $1,370,702.06
2 301,023.02

„ 3 712,154.97

^.
4 1,419,708.47

,
5 2,103,414.02
^ ',739.351-87

To'"' $7,653,045.01

Ontario.

PORT .AKTIIUR.—That more cars are required for the
street railway here is recognized by the railway board of the
city council, and the question of ordering more cars in now
being considered.

OTTAWA.—The Erie, London & Tillsonburg Railway
Company has given notice of application to Parliament for
a bill extending the time within which it may construct its
authorized lines of railway. The Richelieu & Ontario .Navi-
gation Company is applying for amendments to its charter
to allow an increase in capital stock, to construct terminals,
and to secure the control of other similar companies..

PORT COLBORNE.—Everything has been arranged for
the extension of the N. S. & T. R. trolley line from Welland
to Port Colborne, and work was virtually started on October
5th. Six carloads of rails are on the way from Sydney. The
contract has practically been let for the construction of a lift

bridge over the feeder, and unless there is some delay at
that point, the line will be completed bv the first of the year
Manitoba.

BRANDON.—The C.N.R. is to spend !$io,ocio improving
the yards at this point, and has nearly completed the new
freight sheds at a cost of $10,000.

HUDSON BAY JUNCTION.—The C.N.R. have a gang
of men here erecting a large water tank, and immediately
it is completed they will begin the erection of a roundhouse
with stalls for eight engines ; also a gang is putting in the
necessary sidings for a railway yard.

WINNIPEG.—The Railway Commission in session here
on Monday, October nth, decided to order the C.N.R. to
build a railway on Pembina Street. The work is to commence
on November ist, and proceed continuously.

WINNIPEG.—The Soo line will meet the new route of
the C.N.R. to Duluth by a cut off via Thief River Falls, and
is rushing work upon that branch. This week it was an-
nounced that ninety miles of steel will be laid this fall be-
tween Moose and Leech Lakes, Minn., and completion may
be expected early next summer.

WINNIPEG.—The new main line of the C.P.R. to Nor-
thern ."Mberta, which will connect Winnipeg with Edmonton,
will be completed this week. It will tap the C. & E. road at

Wetaskiwin and is generally known as the Wetaskiwin branch.
There remains but sixteen miles of steel to lay, and the last

spike will be driven before Saturday night next. It will give
practically another main line through to the Alberta capital
via Portage la Prairie, Saskatoon and Yorkton.

WINNIPEG.—Tuesday, October 12, saw the last spike
driven in the Winnipeg-Fort William section of the National
Transcontinental Railway, which now stretches from Fort
William to Edmonton, about 1,500 miles. The contract

price, exclusive of station houses, was about thirteen million

dollars. Since May 1906, when the work was started on what
is known as section " F," the construction of the road has
been carried out speedily. Difficulties of building the line

through a rocky country, intersected by lakes and other ob-

stacles have been surmounted in a masterful fashion. Sev-

eral surveys had to be run in order to determine the best

route, and parties worked their way through the wilderness

both summer and winter. Then the ri.ght-of-way was cut

out, after which followed the tremendous undertaking of re-

moving the 5,000,000 to 6,000,000 cubic yards of solid rock,

not to mention other material. The 244 miles of line from
Winnipe.g to Superior Junction was one of the most difficult

sections on the whole line from coast to coast. Since the in-

ception of the work there have been from 6,000 to 8,000 men
employed continuously. The distance completed of the line

to Lake Superior is 449 miles, and of this 200 miles compose
the G.T.P. branch from Superior Junction to the lake. This
was started in 1905, and finished in January last. Grades on

the completed line are lower than those of any other line to

the head of the lakes. These are four-tenth of one per cent.
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for the grain haul, and five-tenths against it. Along the line

are thirteen bridges, and of these eight are of steel con-

struction.

Saskatchewan.

C.ARLVLE.—Steel laying on the Maryfield-Lethbridge

C.N.R. is progressing favorably, and is expected to be as far

as here within ten days.

LIGHT. HEAT. AND POWKR

Quebec.

MONTREAL.—The Parish of Pointe aux Trembles have

awarded to the Saraguay Klcctric & Water Company an exclu-

sive franchise for electric light and power. The territory

covers about 35 square miles on the Island of Montreal,

•stretching from Boute dc Isle to Longue Pointe.

Ontario.

TORONTO.—.-^ considerable amount of practical work

towards deciding upon the standardisation of the equipment
of the various municipalities in connection wdth the hydro-

electric power scheme was accomplished at 'a conference of

municipal engineers held at the City Hall. Toronto, October

1 uh. Mr. R. A. Ross, presided, and the municipalities re-

presented were Stratford, Guelph, Berlin, llcpner, Wood-
stock, St. Mary's, London and Gait. It was decided that no

motor exceedin.g ten horse-power should be supplied with

imwer from lighting lines.

OWEN SOUND.—.\ proixisition made by The Georgian

Uay Power Company for the tow^n'j power supply is being

considered by the council. The company offers to sell

1.500 h. p. at $20, at Eugenia Falls, where it is developed,

.11 .*24 per h. p. delivered in town.

KINGSTON.—Mr. E. B. Merrill of Toronto. Out., has

completed in a most satisfactory manner his contract here

in connection with the leaky gas tank. The work was very

difficult and under the first test the work showed up 200 per

tent, better than the contract called for.

SF.VVERAGE AND WATERWORKS.

Quebec.

MONTREAL.—Dr. Henri St. George, City Bacteriolo-

gist, has completed his report in regard to the condition of

the city's water, showing it to be unfit for drinking.

VERDUN.—Verdun's bill of health has been appreciably

cleaner since a water filtration plant was operated by the

town, and the latest official returns state that not one single

case of infectious disease has been notified during the past

month. This fact has been referred to the City Health Com-
mittee as an argument in support of a filtration plant for

Montreal.

Ontario.

ST. THOMAS.—The construction of a new sewer on
several streets and the enlargement of the 8-inch mains on
other streets have been recommended bv the city engineer,

Mr. Jas. A. Bell.

LONDON.—The council of the Village of Exeter have
adopted the report and plans prepared bv Mr. F. W. Farn-
comb, C. E., of London, for a system of waterworks which
for the present will be for fire service only. The estimated
cost, including concrete dam now under construction, is

$25,000. This will include a pumping plant with a capacity

of half a million gallons a day, a main along Main Street,

with provision for future extensions, and an elevated storage
tank, 125 feet high, with sufficient capacity for two days'

supply for the town. The pumping plant will be so situated

that an ample supply of spring water can be collected by
gravity, if required, and pumped into the mains. The pre-

-pnt =upply will be drawn from the river.

Saskatchewan.

REGINA.—The city council have decided to make a big
cut in the water rates to manufacturers. Hitherto the rate

charged to large consumers has been 12'A cents per thou-
sand gallons. The proposed new rate is 6 cents.

CARLYLE.—The installation of a waterworks system
at a cost of •$ 17,500 is being considered bv this municipality.

J. L, White & Company, of Sioux Falls, S.D., have out-
lined plans.

^»

TELEPHONY.

Quebec.

MOXTKE.A.L.—On Monday next, the C. P. R. will have
in operation a telephone wire from Cartier, in Ontario, to
Brandon, in Manitoba, a distance of 1,045 miles. This is

the neclous of a system which will stretch from the Atlantic
to the Pacific with telephones along the company's, branches.
For the time being this wire from Cartier to Brandon will
be used for emergency purposes only, but it is possible the
company will utilize it for despatching trains before long.
Every station and section house between Cartier and Bran-
don is a telephone exchange, and, in addition, each train
will be fitted with apparatus which will enable the conductor
to obtain connection with the nearest town from any point
along the line in the event of an accident. This system will
prove invaluable in calling assistance. The company is also
installing a similar wife between Swift Current and Medicine
Hat, and it is expected this section will be linked up with the
line now completed before the end of the year.

Saskatchewan.

Rl'.Gl.X'A.—In the latest issue of the government Ga-
zette, notice is given of the incorporation c.f the Glen Ewen
Rural Phone Company, Glen Ewe/i, Saskatchewan.

FINANCING PUBLIC WORKS.

Ontario.

BRIDGEBURG.—The ratepayers of this village passed a

sewerage by-law on October nth bv a majority of twenty-
nine. The plan is to provide two trunk sewers and a sub-
main trunk sewer along- three of the most available streets.

into which various other sewers can be emptied.

Quebec.

MONTREAL.—Voting on the Montreal & Southern
Counties Railway by-law on Saturdav, at Montreal South,
resulted in the bv-law being carried by an overwhelming
majority. The expected opposition did not materialize.

Work on the new electric line will be started at once.

CURRENT NEWS.

Quebec.

MONTRE.'\L.—Notice is given in the Canada Gazette,

for October Qth, of the incorporation of The Duckworth
Boyer Engineering and Inspection Co.. to inspect all kinds
of materia! and machinery in connection with railways,

bridges, piers and other structures and to act as experts
generally in all matters requiring special knowledge and
skill in the line of civil or any other branch of engineering.

Walter Duckworth, engineer, of Lachine. Aurelien Boyer,
engineer, and Stephen Newton, civil engineer, of Montreal,
are interested.

MONTRE.^L.

—

A meeting of the purchasing agents of

eight railway companies was held at the Place Viger Hotel

last week. The gathering was entirelv informal, it was
stated and its object was to talk over the prices of ties, tel-

egraph poles anci other railway supplies. Among those at-

tending the meeting were Messrs. Thomas Walklatc of the

Canadian Pacific and W. Cuthbert of the Grand Trunk.

Ontario.

OTTAWA.—The Board of Railway Commissioners re-

cently left for the West. Thev will sit at the following

places:—Prince Albert, October 18: Edmonton, October 20;

Calgary, October 22 ; Vancouver. October 27, and Victoria

0( loher 2(). Sittings in Nelson will be arranged later.

Saskatchewan

PRI.NCE ALBERT.—George E. Parkinson, who has

been prospecting about a year, recently discovered within

the limits of the city an oil belt from which streams contin-

ually flow, G. A. Charlton, analyst, Regina, states that the

sample, taken from outcroppings containing considerable

water includes one per cent, of thick, brown, crude oil.
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Foreign

SCKANTOX, PA.— Mr. K. \V. Dean, mill engineer and
architect. Boston, is rcKularly inspecting two larjce pumiiing
engines now being built at the Scranton works of th<- Allis-

Chalmers Co. Each engine is to have a capacity of 100,-

o<x>,ooo gallons each 24 hours and is of the triple expansion
type with three horizontal cylinders with a vertical shaft.

The centrifugal pump is below the engine.
BUFFALO, N. Y.—The Pierce Arrow Motor Car Co.,

having sold its output for the year 1910, is using ev<'ry en-
deavor to increase its manufacturing facilities. For this

purpose it has placed with The .-^bcrthaw Construction Co.,
Boston, Mass., a rush order for a storage building, 300 feet

long by 60 feet wide, four stories, along with a sawtooth ad-
dition to their maiiufacturing building and a covered pas-
sageway connecting the storage building with the body
building. The builders arc under contract to deliver this

building in short order and are accordingly sending a large
equipment of plant to Buffalo.

PHRSONAL NOTES.

MR. WILLIAM CARTER, of the Canadian Rand Co.,
has. just returned to Toronto after a successful business trip

through Western Canada.
MR. W. W. WALL.\CE, of Kemptville, Ont., has been

appointed resident engineer on the third residency east of

Toronto on the C.X.R. Toronto-Ottawa line.

MR. HERBERT W. KENT, of Vancouver, B.C., has

been appointed sales agent for British Columbia, for Jens
Orten-Boving & Company, hydraulic engineers, of London,
England.

MR. J. S. WILLIS, of London. Ont.. who has accepted

the position of assistant engineer, under Mr. J. A. Bell. St.

Thomas, Ontario, has taken charge of work at the sewage
disposal plant.

MR. .-KLL-AN Pl'RMS, superintendent of the Canadian
Pacific Railway in Kootenay, has been appointed superin-

tendent of the Chilliwack branch of the British Columbia
Electric Railway.

MR. G. G. GRUXDY. general superintendent of the

Temiscouata Railway, at Sherbrooke, Que., will shortly

succeed Mr. D. B. Lindsay, who retires his position as gen-

eral manager, retaining the office of secretary.

STEPHEN E. BASTOW of Bruce Peebles & Co., Ltd.,

Edinburgh, Scotland, passed through Toronto this week on
his way to \'ancouver. whence he will sail for .Australia and
South Africa. Mr. Bastow is on a business trip and reports

a most satisfactory demand for the electrical machinery
manufactured by his companv.

MR. W. N. DIETRICH, who for several .^-is had
charge of the installation, maintenance and operation of el-

ectrical equipment and mechanical apparatus on the Can-
adian Pacific Railuay, has opci.... offices at 16 St. Sacrament
Street, Montreal, Que., where he will undertake any kind of

electrical or mechanical work.
MR. LOUIS L.WOIE. formerly of Rimouski, and for

the past few years a most efficient member of the Intercol-

onial staff, has been appointed purchasing agent of the In-

tercolonial Railway, with headquarters at Ottawa. He was
for a time chief clerk in the General Superintendent's office,

and later was on the personal staff of Gen. Man. Pottinger.

.Although only about thirty years of age. he has worked his

way up through the various departments of the road, and is

considered by the board of management to be the very best

available man for the position.

MISCELLANEOUS.

Debentures have been sold by the following municipal-

ities. Preston, Ont.—.$32,000. Brussels, Ont.—$15,000, for

telephone construction. Hull, Que.— .?i 15.000, for civic im-

provements. Cartierville, Que $5,000.

Nova Scotia.

H.\L1F.AX.—City Engineer Doane recently prepared a

report on the possibility of an underground system for the

fire alarm wires, together with an estimate of the cost of in-

stallation, which was in the neighbourhood of $900.

Ontario

OTTAW.\.—Two by-laws—one for improvements to the
city hall, $60,000, and one for a new incinerator—may be
submitted to the ratepayers of Ottawa in November.

GUELPH.—The ratepayers will vote on a by-law to raise

$25,000 for the building of a new school.

WELLAND.—The ratepayers defeated the paving by-law.
The issue will come up again in January.

G.ALT.—The ratepayers will vote on a by-law to raise

$S,ooo by the issuance of 4J4% waterworks deb(u>tures,

PORT ARTHUR.—The ratepayers passed the 8 by-laws
for local improvements and the giving of a site to the Port
Arthur Steel and Wagon Works was also sanctioned. The
granting of the franchise to the gas company was voted
down.

TORONTO.—.A survey is being made for a new road
from Elk Lake to Charlton, About 1 1 miles of the road
from Elk Lake to Gow Ganda have been completed, and 250
men are constructing the remaining 16 miles.

Manitoba.

BR.ANDON—The ratepayers will vote on a by-law to raise

$13,000, for the purpose of extending the Winter Fair Build-

ing.

British Columbia.

TR.AIL.—A by-law authorizing the city to raise the sum
of .?25,ooo to install a municipally-owned water system, has
been passed.

REVELSTOKE,—A by-law for electric-light plant and
extensions, will be submitted to the ratepayers here at an
early date.

NANAIMO,—The by-laws for the waterworks loan and
the Boston St, bridge carried. The sewerage by-law wa^
defeated by four votes,

EBURNE.—The ratepayers of the municipality of Rich-

mond, will shortly vote on a by-law to raise $275,000 for

waterworks purposes.

VICTORIA.—Civic improvements of many kinds are

being made by this city before the cold weather comes.
Considerable new work, which includes pavements, roads,

sewers, etc., involving many thousands of dollars, was or-

dered at a recent meeting of the council.

MARKET CONDITIONS.

Montreal, October 14th, iq-^.

There is a lu'I in the market for foundry iron, in the United States,
but in stee! making^ iron, both Bes>-emer and basic, the turn-over has been
very heavy and prices are still on the up-grade. Nineteen dollars, per
gross ton, Valley furnaces, is now being asked for standard grades of
Bessemer, for delivery in 1910, and it is reported that two or three of the
principal furnace interests have withdrawn from the market entirely, hold-
ing their product at S20 for next year. A liberal tonnage, however, is be-
ing turned over at about $18.50 for prompt shipment and Si<) for next year.
One cargo, at least, of Middle sboro iron has now reached the Atlantic
Coast, and it is reported that three or four others are under contract
and are expected to arrive shortly. This will have the effect of preventing
any considerable advance in foundry iron at Atlantic Coast points, unless
English iron shows a further upward tendency.

English prices are somewhat easier as a result of heavy se'ling on
the part of speculative interests. Home demand continues to improve,
and stocks in quantity going into store are less than at any time during
the past eighteen months. Notwithstanding this, prices have eased off

about 6d. from the hi^h point. It is felt, however, that this is a healthy
condition and will probably be a starting point for an advance which will

carry prices higher than previously. This is more probable in view of the

fact that Continental prices, especially German, are now tending upwards
and a fair enquiry is being received by makers, for export trade.

Local business continue^ good, both for domestic and import iron. \
heavy tonnage is being tiH'ncd over and some of the largest consumers
are covering for their requirements for fully nine months ahead, thus

evidencing their belief that the market will show a further advance during

the next year. Supplies, in the case of small foundries, are comparatively

light, and such users will be compelled to purchase liberally from stock to

keep their works operating during the winter months.
The market for finished and semi-finished products shows almost no

change, although pig-iron shows further advances in some lines, this

week, as will be seen from the following list:

Antimony.—The market is steady at 8 to 8^c.

Bar Iron and Steel.—The market promises to advance shortly. Bar iron.

$1.85 per loo pounds; best refined horseshoe, $s.io; forged iron, $a; milf'
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steel, $1.85; sleigh shoe steel, $1.85 for ix>i-base; tire steel, $1.00 for

I X H-basc ; toe calk steel, $2.35; machine steel, iron finish, $1.90; im-

ported, $3.30.

B«iler Tubes.—The market is steady, quotations being as foMows:—
I J* and 2-inch tubes, SMc; v'i-inch, loc. ; ^-inch, iiJic; ^J^-inch, 141-30.;
4-iDch, iS I-3C.

Building Paper—Tar paper, 7, xo, or 16 ounces, $1.80 per 100 pounds;
felt paper, $3.75 per 100 pounds; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing. No. i, 30 to 40c. per roll of 400 square feet; tarred
fibre, ssc per roll; dry fibre, 4sc, (See Roofing; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal:—$1.30 to $1.40 per 3So-lb. bbl., in 4 cotton bags, adding loc. for

each bag. Good bags rc-purchased at loc. each. Paper bags cost aj^

cents extra, or 10c. per bbl. weight
Chain.—Prices are as follows ;— ^4-inch, $5.10 ;

5-i6*inch, $3.95 ; )i-inch,

53-55; 7-J6-inch, $3.35; Ja-inch $3.30; 9-iG-inch, $3.05; >8-inch, $2.95; ^^-inch,

$3.90; ;^-inch, $3.85; i-inch, $3.85.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton,
net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; caniiel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal.

Copper.-Prices are strong at i4>i to i^Hc,
Explosives and Accessories.—Dynamite, jo-lb. cases, 40 per cent, proof,

15c. in single case lots, Montreal. Blasting powder, 25-lb. kegs, $3.35 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 750. per 100; broken lots, $1; electric
blasting apparatus ;—Batteries, i to 10 holes, $15; i to 20 holes, $25; i to

30 holes, $35 ; i to 40 holes, $50. Wire, leading, ic. per foot ; connecting,
50c. per lb. Fuses, platinum, single strength, per loo fuses :—4-ft. wires,
$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; lo-ft. wires, $5, Double strength
fuses. 4-ft., $3.75; 6-ft., $4.29; S-ft.. $4.83; 10-ft., $5.37. Fuses, time, double-
tape, $6 per 1,000 feet; explohmeters, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are :—
Queen's Head, $4.40; Comet, $4.25; Gorbal's Best, $4.25; Apollo, loH
oz., $4.35. Add 25c. to above figures for less than case lots; 26-gauge is

a5C. less than 2S-gauge, American 2S-gauge and English 36 are equivalents,
as are American 10^4 oz., and English 28-gauge.

Galvanized Pipe—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is strong. The following prices are for carload

quantities and over, free on dock, Montreal, prompt delivery; No. i Sum-
merlee, $30.50 to $21; selected Summerlee, $20 to $20.50; soft Summerlee,
$19.50 to $20; Clarence, $18.25 t*^ $18.50; Midland or Hamilton pig is

quoted at $ao to $20.50 per ton for No. i f.o.b., cars at point of produc-
tion. No. 2 being $19.50 to $20, and No. 3 $19 to $19.50 for delivery during
the next six months. It is said Dominion and Scotia companies are not
quoting prompt delivery. Carron No. i, $30.50 to $2: ; Carron special, $3o
to $2a5o.

Lattis.—See Lumber, etc.

Lead.—Prices are about steady, at $3.50 to $3.60.

Lead Wool.—$10.50 per hundred, $300 per ton, f.o.b., factory.
Lumberi Etc.—Prices on lumber arc for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mill culls out,
$18 to $33 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per 1,000 ft.; mill culls, $13 to $14. Hemlock,
log run, culls out, $13 to $15. Railway Ties; Standard Railway Ties,
hemlock or cedar, 35 to 45c. each, on a 5c. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 30-ft.,

$'•75 to $3; 35-ft., $3.75 to $3.35 each, at manufacturers' points, with 5c.

freight rate to Montreal. Lath^ : Quotations per 1,000 laths, at points
earring $1.50 freight rate to Montreal, $2 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nails.—Demand for nails is better, but prices are steady at $2.30 per
keg for cut, and $3.35 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon; girder, bridge.
and structural paint for steel or iron—shop or field—$1.30 per gallon, in

barrels; liquid red lead in gallon cans, $1.75 per gallon.
Pipe—Cast Iron.—The market is unsettled ar,d uncertain, as dealers are

compel'ed to meet competition from all sources. Prices are easy and ap-
proximately as follows:—$31 for 6 and 8-inch pipe and larger; $33 for
5*tnch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Gas
pipe is quoted at about $1 more than the above.

Pipe.—Wrought and Galvanized.—Demand is much better and
the lone is firm, though prices are steady, moderate-sized
lots being: M-inch, $5.50 with 63 per cent, off for black, and 48 per cent.
off for galvanized; >i-inch, $5.50, with 59 per cent off for b'ack and 44 per
cent off for galvanized; j4-inch, $8.50, with 69 per cent, off for black, and '

59 per cent off for galvanized. The discount on the following is 7354 per
|

cent off for black, and 67% per cent off for galvanized; ?<-inch, $11.50; I

i-inch, $16.50; HX-inch, $23.50; ij^-inch, $37; 3-inch, $36; a>4-inch, $57.50;
3-inch, $75.50; 3!4-inch. S05 ; 4-inch, $108. 1

Plates and Sheets.—Steel.—The market is steady. Quotations are: $a.3o
|

for 3-16; $3.30 for !^, and $3.10 for Ji and thicker; 13-gauge being $3.30;
jVgauge, $3.15; and 16-gauge, $a.io.

Ralls.—Quotations on steel rails are necessarily only approximate and I

depend upon specification, quantity and delivery required. A range of
1

S30.50 to $31 is given for 60-lb. and 70-lb. ; So-Ib: and heavier, being $30; I

rails, per gross ton of 2,340 lbs., f.o.b. mill. Re-laying rails are quoted at
,

$37 to $20 per ton, according to condition of rail and location.
Railway Ties.—See lumber, etc.
Roofing.—Ready roofing, two-ply, 70c. per roll ; three-ply, 95c. per roll .

of loo square feet Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb.
'

(See Building Paper; Tar and Pitch; Nails, R^^fing).
Rope.—Prices are steady, at gc. per lb. for sisal, and ioWc. for Manila

|

Wire rope, crucible steel, six-strands, nineeten wires; Ji-in,, $3.75; 5-16.
|

$3-75; V*. $4.75: *A, $5.35; H, $6.35: H, $8; H, $10; i-in., $13 per 100 feet
Splices—Railway spiket are steady at $3.35 per 100 pounds, baie of

$% x^-'C. Ship spikes are steady at $2.85 per 100 pounds, base of fi x lo-

inch, and *.< x la-inch.

Steel Shafting.-Prices arc steady at the list, less 35 per cent. Demand
Is on thr dull <.ide.

Telegraph Poles-See lumber, etc.
Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about

<oo pound-; roofing pitch. No. i, 70c. per 100 pounds; and No. s, 55c. per
irvt pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-

t

barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180

to 200 pounds. (See building paper; also roofing).

Tin.—Prices are unchanged, at 33^^ to 34c.

Zinc.—The tone is steady, at $U to 6c,

Toronto, October 14th, 1909.

The tone of the li.irdwarc and metals trade is better, and demand
shows a distinct increase, shelf goods being perhaps most active. Iron
pipe prices were advanced on 8th instant as per our list, both black and
galvanized. This is a consequence of the advance of .American prices pre-
viously. Sheets, whether galvanized or plain, are as yet unchanged, but
an advance is likely, prices being below those of corresponding date in

cither 1907 or 1906, and makers are said to be months behind in orders.
Lumber is fairly active at steady prices, tlie demand being greatest

from city buyers. Bricks move freely at former prices. The cement
market is in a state of flux; retail dealers in Toronto are se'Iing at $1.35
to $1.40 without bags in load lots delivered, while wholesale dealers hesi-

tate to quote less than $1.35. Camp supplies, so far as meats and dairy
produce go, arc higher.

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted :

—

Antimony.^Demand active and price higher at $9.25 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen, $7 to $q.

Bar Iron.^5 1.95 to $^, base, per :oo lbs., from stock to wholesale
dealer. Market well supplied. '

Boiler Plates.— U -inch and heavier, $2.20. Boiler heads 25c. per 100

pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, ij^-inch,

ibc. ; iVi-inch, 9c. per foot ; s-inch, $8.50 ; 3M-inch, $10 ; 3^4 -inch, $10.60

;

3-inch, $12.10; 3j3-inch, $15; 4-inch, $18.50 to $19 per 100 feet
Building Paper.—Plain, 30c. per roll ; tarred, 40c. per roll. Demand is

fairly active.

Briclcs.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $10 for common. Don Valley pressed brick move also
freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1 ,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, a-inch, or larger,

price all the same. The supply is excessive ; hence the lowered price.

Broken granite is selling at $3 per ton for good Oshawa.
Cement.—Manufacturers' prices for Portland cement are $1.35 without

bags, or $1.65 including cotton bags for car lots on board car. Fort William
or Port Arthur. This has been the case since September 16th. There is a
good deal moving and the likelihood felt that the merger is unlikely to
hnost prices beyond a living point, will probably cause the free* movement
to continue. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great nirmber of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $2.65 to $2.85; lump coal from other districts, $3.40

to $3.70; mine run loc. less; slack, $2.50 to $2.70; cannel coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is laregly used here, quotes at

from $5.25 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 72-hour coke,

$5.35 to $5.50.

Copper Ingot.—The market continues as before stated, price being
$13.8!; to $14.05, and the demand normal.

Detonator Caps.— 75c. to $1 per 100; case lots, 75c. per 100 ; broken
quantities, $1.

Dynamite, per pound, 21 to 25c., as to quantity.

Roofing Felt.—.An improvement in demand of late, no change in price,

which is $1,80 per ino lbs.

Fire Bricks.—English and Scotch, $30 to $35; American, $25 to $35 per
i,oon. The demand is stead v.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50 ; 6 feet, $5

;

8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's doub'e tape fuse, $6 per 1,000

feet.

Galvanized Sheets.—.Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36

inches wide ; 10-gauge, $2.90 ; 12-14-gange, $3.00; 16, iS, 30, $3.10 ; 33-34,

$3.35; 36, $3.40; 28, 3.85; 39, $4.15; io>i. $4-15 per 100 lbs. Fleur de Lis—
gauge, $4.50; 20-gauge, $4.35; per 100 lbs. Demand very active.

Iron Chain.— ?f-inch, $5.75; 5-i6inch, $5.15; iX-inch, $4.15; 7-16-inch,

$3-05 ; J^-inrh, $3.75; 9-16-inch, $3.70; 54-inch, $3.55; H-inch, $3-45 1
74-inch,

$3.40; I-inch, $3.40, per 100 lbs.

Iron Pipe.—The expected advance has come; we now quote, black, Jf-'

inch, $3.03; sfi-inch. $2.25; ^^-inch. $3.63; -V-'nch, $3.28; t-inch, $4-7°; ^H-
inch, $6.41 ; i^a-inch, $7.70 ; 2-inch, $10,36 ; 3^4-inch, $16.39 1 3-inch, $31.53

;

I'-^-Jnch, -$37.08; 4-inch. $3a76; 4^-inch, $38; 5-inch, $43.50; 6-inch, $56.

Galvanized, ^f-inch. $2.86; Xi-inch, $3.08; ;i-inch, $3.48; M-inch, $4-43

1

1-inch. $6.35; i^-inch, $8.66; i^-inch, $10.40; 2-inch, $11.86, per 100 feet.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $1.75 to $3.85 per 100 lbs.

Lime.—Retail price In city 35c. per too lbs. f.o.b., car; in large lots at

kilns outside city 33C. per 100 lbs. f.o.b. car. Demand is good.

Lumber.—Prices continue steady, and city demand still active.

We quote dressing pine $33.00 to $15.00 per M ; common stock

boards. $26 to $30; cull stocks, $30; cull sidings, $17.50; Southern pine

dimension timber from $30 to 45, according to size and grade ; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.50 to $17 ; spruce flooring in car lots, $33 ; shingles, British

Columbia, $30: lath. No. 1, $4.95: No. 3, $3.75; for white pine, 48-inch;

for 73-inch, $1.60, and very few to be had.
Nails.-Wire. $3.35 base: cut, $2.70; spikes, $3 per keg of ino lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per too lbs. Coal tar fairly active at $3.50 per barrel.
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THE QUALITY OTHERS STRIVE TO EQUAL

"QUEEN'S HEAD"

Galvanized Iron I

But be sure you get it.
CANAOA

John Lysaght, Ltd.

Makers, Bristol

A. C. Leslie & Co. Ltd.

Montreal

sma'ler sizes of angles and tecs.
Steel Rall8._So.lb.. $35 to $38 per ton. The following are prieej ner

jllh'iT
'°° '°" "' °""- »I°°''"'. ""'. $45. .6-lb. $44, as and

Sheet Steel.-Market steady at the former prices; lo-gauge Saw
5a.4S aa and aj-gauge, $a.so; a6-gauge. $a.6s ; aS-gauge S- S= oTilt/ aquantity of light sheets moving.

o sauge, »..bj. yuite a

Tank Plate.—3-16-inch, $3.40 per 100 lbs.

..ij iJ??'
®***'—-lo"":'''* special pink label,

H.R.D." high speed tool steel, 650.

lb.

Pig Iron—There is fair activity and prices are maintained. Clarencequotes at $30.50 for No. 3; Cleveland, $30.50 to $ai ; in Canadian pig,Hamilton quotes $19.50 to $30 per ton. Producing plants are everywhere
busy, and there is considerable business in prospect for 1910.

Plaster 01 Parls.-Calcined, New Brunswick, hammer brand, car lots
$3: retail.- $3.15 per barrel of 300 lbs.

i, ''""Jr}" ^}''^i"'- ""i")' P""J P" '00 ">».. $a.3s; in barrel lots,
$3.05. Plasterer s, $3.15 per barrel of three bushels.

Ready RooBng.-An improved request is noted lately, at catalogue
prlcc^ before quoted.

v»ut

Roofing Slate._Mo5t of the slate used In Canada comes now fromPennsylvania or xMa.ne, the Canadian supply being slender and mostly fromthe Rockland quarries of the Eastern Townships in Quebec There is agreat variety of sues and qualities, so that it is difhcult to indicate prices.But No. 1 Pennsylvania slate ioxi6 may be quoted at $7.35 per square of
100 square feet, f.o.b., cars, Toronto; seconds, 50c. less. The demandcontinues active; competent roofers are scarce.

Rope—Sisal, gSc. per lb.; pure Manila, i3j<c. per lb.. Base.
Sewer Pipe.

—

„. . , . ,
4-in. 6-in.

Mraight pipe per foot $0.30 $0.30
Single junction, 1 or a ft. long .90 1.35
Double junctions 1.50 a. 50
Increasers and reducers 1 en t m 1 j ,- . - .

p traps
' ^^ *-°° regard to prices. Ccracnt coiidiUoiis in the past year or two have been

H H traps ,'?! '^° 2'^° " '^°°
r""*'

""satisfactory, and it the big mergers that have taken place will do
„ . .

. ^' •••'" *•'» S-oo anything to regulate the output and the prices, it wi'l be welcomed by
Business steady; price, 73 per cent. o«F list at factory for car-load ' contractors and dealers, and also by manufacturers,

lots. 6s per cent of list retail. Small lots subject to advance. i

All the local iron works have had a splendid season, and have been
Steel Beams and Channels—Quiet.—We quote :—$3 so to $3 71; per 100

"'°f'''d to their full capacity to keep pace with the demand,
lbs., according to size and quantity; if cut, $3.75 to $3 per 100 lbs. • angles

Winnipeg quotations are as follows:

'm,Ur^J'?-f°.?f '"!"; ^''•5°: '"^' ^'-^ '° *3 P" '00 pounds. Extra for
;

Anvils.—Per pound, 10 to 13.Sc.; Buckworth anvils, 80 lbs., and up,
^^^^ _ anvil and vice combined, each, 85.50.

Axes.—Chopping axes, per dozen, $6 to $9; double bits, $ia.io per
dozen.

Barbed Wire.—4 point and a point, common, $3.15 per cwt. ; Baker,
$3.30 ; Waukegan, $3.30.

Bar Iron—S2.50 to $2.60.

Bars.—Crow, $4 per too pounds.
Beams anti Channels.—S3 to $3.10 per 100 up to 15-iDch.
Boards.—No. 1 Common Pine, 8 in. to la in., $38 to $45; siding. No. I

White Pine. 6 in., $55; cull red or white pine or spruce, $34; No. i Clear
Cedar, 6 in., 8 to 16 ft., $60; Nos. i and a British Columbia spruce, 4 to

6 in.. $55 ; No. 3, $45.
Bricks.—$10. $11, $13 per M, three grades.
Building Paper.—4J4 to 7c. per pound. No. 1 tarred, 84c. per roll ; plain,

60c. ; No 2 t.irrcd, 6aJ4c. ; plain, 56c.

Coal and Coke.—Anthracite, egg. stove or chestnut coal, $9.75 large
lots to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-
peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Gait coal, $3
f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,
special rates. American coke, $11 to $11. jo a ton; Crow's Nest, $10 a ton.

Copper Wire—Coopered market wire. No. 7, $4 per 100 lbs.; No. 6, $4;
No. 10, $4.06; No. 12, $4.20; No. 14, $4.40: No. 16, $4.70.

Copper.—Tinned, boiler, 365^c. ;
planished, ^gUc; boiler and T. K. pits,

p'ain, tinned, 45 per cent, discount.
Cement.—$2.35 to $3.50 per barrel, in cotton bags.
Chain.—Coil, proof, ;i-inch, $7; 5-16-inch, $5.50; }i-inch, $4.90; 7-16-inch,

54-751 54-inch, $4.40; H-inch, $4.30; ->4-inch, $4.05; logging chain, 5-16-inch,

I

SG-so; H-inch, $6; ^-inch, $8.50: jack iron, single, per dozen yards, isc to
75c. ; double, 350. to $1 ; trace-chains, per dozen, $5.35 to $6.

Dynamite—$11 to $13 per case.
Hair.—Plasterers', 80 to 90c. per bale.
Hinges.—Heavy T and strap, per 100 lbs., $6 to $7.50; light, do., 65 per

cent. ; screw hook and hinge, 6 to 10 inches, sKc per lb. ; 13 inches up,
per lb., ^Jic.

Galvanized Iron—.Apollo, loH, $4-90; as, $4.70; a6, $4.30; aa, $4.10; 34,
$4.10; 30, $4; iS, $3.95; 16, $3.90; Queen's Head, 38, $4.90; 36, $4.70; 34,

,
$4.30: 32, $4.30: 20, $4. 10 per cwt.

f

Iron—Swedish iron, 100 lbs., $4.75 base ; sheet, black, 14 to 33 gauge.

I

$3-75; 34-gauge, $3.90; 26-gauge, $4; 28-gauge, $4.ia Galvanized—American,
18 to ao-gauge, $4.40; 33 to 34-gauge, $4.65; 36-gauge, $4.65; 38-gauge,
$4.90; 3o-gauge, $5.15 per 100 lbs. Queen's Head. 33 to 24-gauge. $4.65;
26-gauge English, or 30-gauge American, $4.90; 3o-gauge American, $5.15;
Fleur de Lis, 22 to a4-gauge, $4.50; aS-gauge American, $4.75; 30-gaoge
American, $5.

Lead Wool.—$10.50 per hundred, Saoo per ton, f.o.b., Toronto.
Lumber.—No. 1 pine, spruce, tamarac, British Columbia (ir and cedar—

ax 4, 2 X 6, a X S, 8 to 16 feet, $26.00; a x ao up to 3a feet, $36.50.
Nails—$4 to $4.35 per 100. Wire base, $3.85 : cut base, $3.90.
Picks.—Clay, $j per dozen; pick mattocks, $6 per dozen; clevishes, 7c.

per ;b.

Pipe.—Iron, black, per 100 feet, ,U-inch, $3.50; Jt-inch, $3.80; H-inch,
$3.40: s;,inch, $4.60; i-inch, $6.60; 15^ -inch, $9: ij^-inch, $ia75; 3-inch,
$14.40; galvanized, !i-inch, $4.25; s.(.inch, $5.75; i-inch, $8.35; iK-inch,
$11.35; iH-inch, $13.60; 3-inch, $i8.in. Lead, 6;ic. per lb.

Pitch,—Pine. $6.jo per barrel; in less than barrel lots, 4c. per lb.;
roofing pitch. Si per cwt.

Plaster—Per barrel, $3.
Roofing Paper 60 to 67WC. per roll.

Rope—Cotton, % to 54-in. and larger, 33c. lb.; deep sea, i6Sc. ; latb
yarn, o!-S to o?ic. ; pure Manila, per lb., 13HC. ; British Manila, iiifc.;
sisal, loSc.

Spikes—Basis as follows :—i U 5 and 6, $4.75; 5-16x5 and 6, $4.40;
X-X6, 7 and 8, $4.35; !4xS, 9, 10, and 13, $4.05; asc extra on other sizes.

Steel Plates, Rolled.—3-16-in., '$3.35 base: machinery, $3 base; share,
$4.50 base; share crucible, $5.50; cast share steel, $7.50; toe calk, $4.50
base: tire steel, S3 abse ; cast tool steel, lb., 9 to laHc

Staples.—Fence, $3.40 per 190 lbs.

Timber.—Rough. 8 x 3 to 14 x 16 up to 33 feet, $34 ; 6 x 30, 8 x ao, up to 33
feet, $^S; dressed. $37.50 to $48.35.

Tool Steel.—SS to 15c. per pound.
Wire.—Oiled and annealed. 8 and 9 gauge. $3 per cwt ; 10 gauge,

$306: II gauge, $3.13; la and .13 aguge, $3.30; 14 to 16 gauge, $3.35 to
$3.70; IOC. extra for oiling.

lojic. Cammei-Laird, i6c.
_ -.-V. K\J\Jl SVCCl, 05c.

Tin—The fee'ing in tin is firm, and the price 13 to itr ner lb
Wheeibarrows.-Navvy, steel wheel. Jewel ^paUer'n, kno'cked'down $2,60per dozen; set up, $22.60. Pan Canadian, navvy, steel tray, 517=° wheel

$3.30 each: Pan American, steel tray, steel wheel, $^.35 each
•

V,
• " f"*''*'--:^

'•='7 a'^''^'- movement continues, and a large businessIS being done. Price very firm at $;.:5 to S6 per 100 lbs.
^ Business

CAMP SUPPLIES.
Beans.—Hand picked, $3.50 to $2.60

hand-picked, Si-So to $i.go.
Butter.-Dairj- prints, ai to 33c. ; creamery rolls, as to 26cCanned Coods.-Pcas, 77K to $...a« ; tomatoes, as, S5 tomatoes, 3s, ojc. to $1; pumpkins, 3s, 80 to 85c.; corn. 85 to 05c.as white, $..50 to $1.60; yellow, $,.90 to $..95; strawberries,

syrup, $1.90 to $1.95; raspberries, as, $1.90 to $1.95Cheese.-No old cheese on hand; new cheese, large, ia«c • twinsOolTee.-Rio, green, .0 to .aj^c; Mocha, ai to ajc. Java, aoToSantos, II to 15c.
J .»*•*, ao 10

Dried Fralts.-Raisins, Valencia, 6 to 6Kc. ; seeded, i-'b packetsancy 7« to 8c.
;

,6-oz. packets, choice, 7 to 7)4c. ; la-oz. packets,'^choL:'
7C.

.
Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy 8 to oc ^

F.hatras currants, 6H to 7c.; Vostizzas, S'A to 9c. ; uncleaned cur;ants '^c'lower than cleaned. CaUfornia Dried Fniits.-Ev'aporated apr"ofs ia toprunes, 60s to 70s, 7 to ,;ic. ; 90s to loos, 6Mc. ; evaporated

prime, $2.30 to $2.40; Rangoon,

90C. ; to-

: peaches,
as, heavy I

13c.

3>c.

;

ISC per lb.

apples, 8c.

Eggs.—New laid, 35 to a6c. per dozen, in case lots
Lard.—Scarce and higher. Tierces, 15,^0. ; tub, is's^c. pails, 16c. per

New

$26.

Molasses.-Barbadoes, barrels, 37 to 45c. ; Porto Rico, 45 to 60c.Orleans. 30 to 33c. for medium.
Onions. -$i. as a bag.
Potatoes.—Best, 750. a bag.
Porli.-Market uncertain. Short cut. $27.50 per barrel; messnominal; no stock here.

sifm^^ !"'''
i.'-
" "".,"' ^"i"^' 5'' '° ''^"^- J='P»"' 5'^ '0 6<^-

c»2L J "i"i*""' '*''' ^'- *'^''' 53; River Inlet. $,.55 to $1.75.Smoked and Dry Salt Meats.-Long clear bacon, ,5c.: firm,ons and cases; hams, large, 14 to mKc. ; small, is« to i6c. ; rolls, 14;^ to

18? ,; .«T. i ^"''•i.
"'"•

•
^^^^' ^P'^'"'- '« "> -S"^-

:
'""''^ (peameal),

Imoked
'
'''°"'''" '•*'°'' '''= S"«" -"eats out of pickle, ic. less than

Splces.-AUspice, ,6 to .9c. ; nutmegs, 30 to 7sc. ; cream tartar,
ajc.

; compound, 15 to 20c.
; pepper, black, pure Singapore,

pepper, white, 30 to 30c
Sugar.-Granulatcd, $4.85 per 100 lbs. in barrels ; Acadia,

$4.45: bags, 5C. lower; bright coffee. $4.65; bags. 5c. less
Syrup.—Com syrup, special bright, 3^0. per lb
Teas.—Japans, 20 to 33c. per lb.; Young Hysons

medium, 16 to 45c.

14 to
33 to

17c.;

$4.75; yellow.

16 to 35c. ; Ceylons,

T. , , . .
Winnipeg. October 12th, 1000.the volume of business in all lines of trade throughout Western C.-in-ada has increased very materially within the last few weeks. The cropmovement is he.tvy, and money is coming back to the farmers in large

quantities and consequently to the different dealers in all lines of trade

.1, 1
j"!.^'

market in all lines of builders' supplies, is still active, as
the splendid weather that has prevailed in the West this season has en-abled a I contracts this season to be completed in record time, and muchnew work undertaken, that would not otherwise have been started. The
ouilders and contractors have had an exceptionally good year Pricesremain steady in all the lines quoted; but there seems to be an uneasinessm the cement situation, as few of the dealers know where thev are at in
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TENDERS CALLED FOR

TURBINE PUMPS.

EXTENSION OF TIME.

Tenders will be received by the Ciiy of Toronto, Canada,
up till noon of Thursday, October ^Sth (changed from Octo-

ber 14th), for the following Turbine Fumps :
—

4— '3/^ million gallon pumps. 100 pounds pressure.

2— 5
2— 10
2—10
2— bH
2— 6'A
2— i}i

2— i^

300
65

1 10

90
100

&5
1 10

With valves, piping, bed plates, couplings, etc.

The lowest or any tender not necessarily accepted.

l""or specifications and form of tender apply to the City

Engineer.

ELECTRIC MOTORS.
EXTENSION OF TIME.

Tenders will be received by the City of Toronto, Canada,
up till noon of Thursday, October 2Sth (changed from Octo-

ber 14th), for the following Electric Motors:—
4— 1500 H.P. Synchronous Motors.
2— 1500 H.P. Induction Motors.
4— 500 H.P. Synchronoua Motors.
4— 500 H.P. Induction Motors.
2— 225 H.P. Synchronous Motors.
With exciters, switchboards, connecting material, etc.

The lowest or any tender not necessarily accepted.

For specifications and form of tender apply to the City

Engineer.

The city of Toronto, Canada, will shortly call for ten-

ders for pole line supplies, including poles, cross-arms,

pins, braces, etc., etc.

For information apply Electrical Department, City Hall.

SUPPLY OF PIPE.

Tenders will be received by registered post only, ad-

dressed to the Chairman of the Board of Control, City Hall,

Toronto, up to noon on Tuesday, November 16th, 1909, for

the supply of three thousand feet of rivetted steel pipe 6<i

inches in diameter, and five hundred feet of rivetted tapered
steel pipe, also one thousand seven hundred and eighty-two
lineal feet of 60-inch reinforced concrete pipe for the outfall

sewer.

Envelopes containing tenders must be plainly marked on
the outside as to contents.

Specifications may be seen and forms of tender obtained
at the office of the City Engineer, Toronto.

The usual conditions relating to tendering as prescribed
by city by-law must be strictly complied with, or the tenders
will not be entertained.

The lowest or any tender not necessarily accepted.

JOSEPH OLIVER (Mayor),

Chairman. Board of Control.

City Hall, Toronto, Oct. i, 190Q.

CITY OF VANCOUVER

Tenders for Bridge.

Bids addressed to the Mayor and Council of the City of

Vancouver, British Columbia, Canada, for the building of a

bridge over False Creek, in that city, between Bridge Street

and Beatty Street, will be received up to 4 p.m., of October
25th, igog.

The structure is to be about 3,375 feet long between
abutments and is composed of a 264 ft. centre bearing, elec-

trically operated, swing span, carried on concrete piers,

which are to be sunk by the pneumatic process, and sixty-

si.x deck plate girder spans varying from 35 to 80 ft. in

length, and supported on steel bents resting on concrete ped-
estals of which sixty are to be placed on piles and fifty on
earth. Approaches, each about 150 feet long, consist of con-
crete retaining walls and abutments with earth fill. The
bridge carries two wooden sidewalks, each 6 feet wide, and
a roadway 44 feet wide, paved with creosoted wood blocks
on creosoted planks and ties. Two electric railway lines are

at the centre of the roadway and the bridge will be lighted

electrically.

Tenders will be received on the following basis :

1st.—For metal work and all other superstructure mater-
ials erected.

2nd.—For substructure complete.

Plans, specifications, and bidding papers will be on file

in the City Engineer's office, at Vancouver, or may be obtain-

ed from Waddell & Harrington, Consulting Engineers, Kan-
sas City. Missouri, by sending with request a guaranteed
deposit check of twenty-five dollars ($25.00), which amount
will be refunded if papers be returned in good order.

All tenders are to be sealed and marked on the outside,

"Tenders for Cambie Street Bridge."
Each bidder must deposit with his tender, cash or a pro-

perly certified check for a sum equal to ten per cent (10°;)

of the aggregate amount of said tender, made payable to the

Mayor of the City of Vancouver, as a guarantee that he will

enter into contract if the w'ork be awarded him. The city

docs not bind itself to accept the lowest or any tender.

Newspapers inserting this advertisement without author-

ity, will not be paid for same.

THE LONDON WATERWORKS.

Sealed, whole or separate, tenders will be received at the

waterworks oflice. addressed to O. Ellwood, secretary, up to

4 p.m., Monday, October i8th. for the furnishing of mater-
ial and laying of eighteeii-inch cast iron water mains.

Plans and specifications may be seen at the office of

Moore. Henry, & .Munro, Carling Block. London, Ont.
Lowest, cr any tender not necessarily accepted.

\VM. JOXES. TOHN M. MOORE.
t'hiiirnian. "ngineer and Su|it

TOWN OF BERLIN

To Contractors.

Sealed tenders addressed to the undersigned will be re-

ceived up to noon, Thursday, 28th October, iqoo, for the

construction of a paved roadway on Kin,'r Street, between
Water and Scott Streets. Tenders for vitrified brick, sheet

asphalt, bitulithic and asphalt block will be considered.

Plans and specifications may be seen and forms of tender ob-

tained at th<' office of the Town Engineer.

The lowest or any tender not necessarily accepted.

A. H. MILLAR, Town Clerk.
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TREES ON THE HIGHWAY.

One cannot travel through the rural .sections of
Eastern Canada and not be impressed with the number
of handsome trees along the highway. During the
period between the cutting down of the forests and the
gt i)wing of these roadside shade trees some .sections of
the East presented very ba'd and uninteresting land-
scapes, but that is changed now.

Canada is developing a characteristic landscape,
scenery most beautiful in spring and autumn.

It is a pity though that some time and money was not
spent on maintaining the shape of these avenues of trees

and in removing the objectionable natural growths along
the roadside. Many hillsides, ploughed by the heavy
rains, might be protected and beautified by planting
sumach and other wild growths.

The contrast of a well-kept lawn or farm with ;i

neglected roadside docs not leave a favorable impres-
sion ; and surely the municipality should at least keep
pace with the indixidual. Usually it should be the leader.

CONCRETE UNDER CONSTANT VIBRATORY
MOVEMENT.

Much has been written of concrete, its fireproofing

quality, its adaptability, and its cheapness, stress in con-

crete, the allowable loading, and such like, have fur-

nished texts for many articles and books, but concrete

under repeated loads, the action of concrete under con-

stant vibratory movements is not so well known, has

not been so thoroughly investigated, nor written about.

Stone buildings have stood for ages beside wagon
roads, but will concrete stand the vibratory motion, the

repeated shocks caused by motor cars, motor drays,

traction engines and the street cars of modern trafiic?

This is a matter for the architect and structural

engineer, and we are pleased to know that in some
measure the question is being investigated.

What is the increased depreciation in concrete

structures due to, repeated loading or \ibratory motion?

PROBLEMS IN STATICS.

Some of our readers say our articles are too techni-

cal, some sav thev are not technical enough. Some say

there is not enough theory, and others that there is too

much. This week we commence a series of articles that

we hope will combine both theory and practice..

Mr. T. R. Loudon, B.A Sc, has consented to solve

twentv-six problems that admit of easy solution by the

methods adopted in statics. Tho.se anxious to go more

fullv into the theory of the problems will find Mr.
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Loudon's recently published book, Applied Statics, ad-

mirably suited to their need.

We expect this series of articles will interest the

younger reader in technical literature, will give the

recent graduate, who wishes to study, an opportunity

to brush up his mathematics, and will provide an inter-

esting and practical series of articles for all who deal

with design.

EDITORIAL NOTES.

A Business Science Convention will be held at the

Convocation Hall, Toronto, Ont., October 25th and 26th.

The questions to be discussed are of wide interest. Two

addresses by Mr. A. F. Sheldon, president Sheldon

School, Chicago, are the main feature.

* * * *

British Columbia is again the storm centre of an

"Asiatic labor" discussion. The contractors on the

G.T.P. Railway cannot see their way to pay a very high

wage to their employees on the grade; therefore the

supply of white labor is scarce and the work drags.

When urged to hurry, the contractor asks to be per-

mitted to'employ Asiatic laborers. The British Columbia

Government says No. And there the matter stands.

SEPTEMBER LAKE LEVELS.

The United States Lake Survey reports the stages of the

great lakes for the month of September, igoo, as follows:

Ft. above tide-

Lakes water. New York.

Superior 6°--39

Michigan-Huron 580.S2

Erie
572.3S

Ontario 246.28

Since last month, Lake Superior has fallen U in.. Lakes

Michigan-Huron 2H in., Lake Erie 5 i"-, and Lake Ontario

6J4 in.
.

During October, Lake Superior is likely to fall '4 m-,

Lakes Michigan-Huron 2H in., Lake Erie 3 in-, and Lake

Ontario 4% ia.
> ^ *

SOCIETY NOTES.

CANADIAN SOCIETY OF CIVI!. ENGINEERS.

Alta. ; Mellor, A. A., Montreal; McArthur, F., Yorkton,

Sask. ; Near, W. P., Toronto, Ont.; Riddall, J. B., Winni-

peg; Robinson, L. H., Fort William, Ont.; Ryan, H. A.,

Chipman, N. B. ; Silverton, F., Vancouver; Taylor, A., Por-

tage la Prairie, Man.; Wass, S. B., Durham, Ont.; White,

T. W., Winnipeg; Wimbles, A., Saskatoon.

Associate

Casgrain, C. P., Quebic.

Transferred from the Class of Associate Member to that of

Member

Barton, D. S., Levis, P. Q. ; Chapleau, S. J., Ottawa;

Gzowski, C. S., jr., Vancouver, B. C. ;
Macdougall, G. D.,

Truro, N. S. ; Moritz, C. J. H., Niagara Falls, N. Y. ;
St.

Laurent, A., Ottawa; Waterous, C. A., Brantford.

Transferred from the Class of Student to that of Associate

Member

Brown, F. B., Montreal; Burnett, A., Greenwood, B. C.;

Clarke, F. F., Toronto, Ont.; Clark, G. T., Toronto; Cong-

don, J. H., Toronto; Davidson, W. A., Coleman, Alta.;

Denis, V., Ottawa, Ont. ; Devenish, W. R., White River,

Ont.; Dick, J., Parry Sound, Ont.; Edwards, W. M., Cal-

gary, Alta. ; Elliott, L. B., Brooks Station, Alta. ;
Foreman,

A. E., Vancouver, B. C. ; Girouard, E. C, Dombourg, P. Q. ;

Girouard, R. A., La Tuque, P. Q. ; Greig, A. R., Winnipeg,

Man.; Grenon, J. F., Chicoutimi, Que.; Heaman, J. A.,

Winnipeg; Keith, F. S., Vancouver; Landy, A. P., Beaufort,

N. B. ; Lawrence, W. D., Montreal; LePage, J. S. S., Que-

bec; Livingston, D. A., Winnipeg, Man.; Livingston, D. C.
Yzabal, Sonora, Mexico; MacGowan, A. R., Moncton, N. B.

;

McCuaig, G. E., Montreal; Melancon, H., Ottawa, Ont.;

Menard, J. P., St. Eusebe, P. Q. ; Millar, J. L., Pembroke,

Ont.; Moore, H. H., Calgary, Aha.; Munn. D._ W., Van-

couver, B C. ; Newlands, J. E., Strathmorc, Alta; Richards,

C. C, Bankhead, Alta.; Ridley, E. N., Calgary, Alta.;

Rogers, C. H., Peterborough, Ont. ; Smith, S. G., Ottawa,

Ont.; Sleeves, C. M., St. John, N. B. ; Taylor, R. F., Co-

balt, Ont.; Thorne, S. M., Cobalt, Ont.; Whitley, H. A.,

Montreal; \\'ilson, J. L., Bridgewater, N. S. ; Young, W. B.,

Winnipeg.

The results of the ballot for election to the Canadian

Society of Civil Engineers which closed October o'h, iQoo

have been announced.

Horuirary Member

Collingwood Schreiber, C.M.G.

Members

Anderson, F., Ottawa. Ont.; Caughey, C. M., St. Cath-

arines, Ont.; Conway, G. R. G., Monterrey, Mexico; Fay.

F. H., Boston; Fox, C. B.. Toronto; Harvey, J. B., Ottawa,

Ont.; Volckman, G. W., Ottawa, Ont

Associate Members

Alexander, H. A., Winnipeg, Man; Bourbonnais, A. O.,

St. Isidore, Que.; Brian, M. E., Windsor, Ont.; Charles, H.

H., McGivncy Junction, N. B. ; Gahan, H. N., Vermillion

Bay, Ont.; Harper, \V. B., Nepigon, Ont.; Hollingworth,

W., Toronto; Jcrmyn, P. V., Toronto; Kahn, G., Toronto;

Lamoureux, J. A., Ottawa; Latornell, A. J., Edmonton,

ENGINEER'S CLUB OF TORONTO.

At the meeting of the club on October 14th, M. Dillion

Mills occupied the chair. Professor Robert Angus, of the

Faculty of .Applied Science, Toronto University, .gave an

adress in which he described some of the better European

science laboratories and large factories. In an early issue

\vc expect to be able to give Mr. Angus' lecture in full.

> ^ »

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
—TORONTO BRANCH.

The annual meeting of the Toronto branch of the

.'American Institute of Electrical Engineers was held in the

rooms of the Engineers' Club of Toronto, on Friday evening,

October 15th. .A.n interesting paper on " Transmission Line

Calculations " was read by Mr. A. J. Soper, of Messrs.

Smith, Kerry & Chace, and a lengthy discussion in which

Mr. E. M. Ashworth, Professor T. R. Rosebrough. Mr. H.

W. Price, and others, took part, followed.

The election of officers for the current year resulted as

follows: Chairman, Mr. H. W. Price. School of Practical

Sricnce; vice-chairman. Mr. E. Richards; executive com-

mittee, Messrs. A. L. Mudge, R. J. Clark, H. A. Moore, and

F. A. Gaby. Mr. W. H. Eisenbeis, of the Canadian Westing-

house Company, is secretary.
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The Toronto mcmbfii of the society are looking forward

to a number of good meetings during the coming winter, as

several prominent engineers have signified their intention of

presenting papers. The meeting was preceded by an in-

forniiil luncheon, served at the St. Charles Cafe.

REPORT OF THE MEETINGS OF MUNICIPAL ENGI-
NEERS. HELD ON TUESDAY AND WEDNESDAY,

OCTOBER 12th and 13th, 1909.

In accordance with the resolution passed at the first

meeting held on September 2gth, the engineers of the muni-

cipalities met on October 12th in Committee Room No. i of

the Toronto City Hall.

The meeting was called to order at 2 p.m. and the muni-

cipalities were represented as follows: London, E. I. Sifton,

Aid. Stewart ; Woodstock, C. Archibald ; St. Mary.'s, L. H.

Reesor, \V. R. Reynolds; Stratford, R. H. Myers, Mr. Bar-

nett ; Guelph. J. J. Hoig, E. Richards ; Berlin, E. J. Philip
;

Hespeler, L. E. Weaver; Toronto, E, Richards; Gait, E. B.

Merrill.

The interests of Waterloo were looked after by Mr.

Philip, while St. Thomas, Preston, Ingersoll, and New Ham-
burg were represented by the Engineers of the Commission.

Mr. Ross, the Consulting Engineer of the Commission,

was asked to take the chair.

Secondary Voltages.

The first subject was that of secondary voltages for light

and power. Final decision of this subject had been post-

poned from the former meeting to allow each engineer to

study local conditions to determine whether he could comply

with the proposed standard. A report on the subject by the

Engineering Department of the Commission, may be

summarized as follows : We would advocate the distribution

of power at 13,200 volts (6,600 volts for Gait, Preston and

Hespeler), the use of three-phase 13,200/575 volt transformers

for power, and the use of 2,200/220-110 volt single phase

transformers for lighting. Where a small power user wishes

power from the lighting mains supply him with 220 volt

single phase power using standard lighting transformers.

Where a large power user wishes power and you cannot eco-

nomically or advisedly reach him with your 13,200 volt cir-

cuits, sell 2,200 volt power and have him furnish not only

motor but transformers, recommending the use ot 2,200/575

volt transformers.

During the discussion it was found that London could

use the 550 volt secondary, W'oodstock could do so if the

other municipalities took some of their present 25-cycle

2,20o'22o-iiO volt transformers off their hands. It was also

decided that 550 volt power could be made safe for all factory

work.

The report was finally adopted with the following amend-

ments :

It was considered inadvisable to run higher than a one

horse-power single-phase motor on the lighting transformers.

It was considered inadvisable to run higher than a ten

horse-power motor on the 2,200 volt lighting mains if the

motor is to be on during lighting hours.

No limit in size is necessary if the motor is to operate

only during restricted hours.

Frequency.

The decision of the last meeting on this subject was
confirmed, and it was decided that practice should tend to-

wards 25-cycle power for all purposes.

Single vs. Three-Phase Transformers.

This discussion, also postponed from, last meeting for

further data, was opened by reading the report of the Engi-
neering Department. Their decision summarized was, all

station transformers should be three-phase with two taps on
the primary side, all power service transformers, three-phase
13.200 volts primary, 575 volts secondary, with two taps on
the primary side, and all lighting service transformers to be
single phase 2,200/220-110 volts. (Percentage of taps under
subsequent heading.)

During the discussion the questions of weights and sizes

as well as prices were considered, and it being found neces-
sary to secure further data the subject was postponed to the
following day.

Taps on Transformers.

This discussion was opened by reading the opinion of
the Engineering Department, which summarized was : We
advise the use of two taps on the primary side only, arranged
for normal voltage, 2% per cent., 5 per cent, and 7% per
cent.

As these taps were for boosting only, the question of

lowering taps was dismissed as unnecessary when Mr. Soth-
man advised that the normal voltage sent out from the Com-
mission stations would always be as near 13,200 volts as the
taps on their 110,000/13,200 volt transformers would allow
It was then decided that on the understanding that the Com-
mission will furnish 13,200 volt power at their stations, that

their recommendations regarding transformer taps be ac-

cepted, to apply to both stations and 13,200 volt power ser-

vice transformers.

It was also decided that all 13,200 volt transformers be
specified to have two coils so that they may be standard with
the transformers for the 6,600 volt circuits.

Feeder Regulators.

This subject was discussed for some time, advocates for

and against the desirability of installing them from the start

being strong in their opinions, and it was finally decided that

the meeting should recommend that feeder regulators be in-

stalled on all lighting feeders but not for the power feeders,

and if not installed at present that all arrangements be made
for future use.

High vs. Low Voltage Synchronous Motors.

The Engineering Department reported that on the small

sizes which would be used by most of the municipalities, the

cost of the high voltage motor would be more than the cost

of a 2,2001 volt motor with the cost of the increased size of

transformers added. On the large sizes the high voltage

motors would be cheaper. As Mr. Sothman had expressed a

wish to discuss this question the subject was postponed.

The meeting then adjourned until 8 p.m. when the fol-

lowing was discussed :

Single vs. Three-Phase Transformers.

Mr. Reynolds and Mr. Philip during the intermission

had secured some data from a publication on the comparative
w-eights of these transformers, which showed that in small

sizes the weight of a three-phase transformer (without oil)

was greater than three single-phase transformers, while the

reverse was true if the weights of the oil were added. This
caused general discussion, as it was contrary to the general

belief that it was finally postponed until the next day, when
it was hoped to have greater data to work on.

Street Lighting.

This subject was opened by reading the report of the

Engineering Department. Summarized this reports reads

:

The art of street lighting is in a transitory stage, due to the

growing belief in small units closely spaced. The time since

last meeting was too short to allow proper report being made
up. Suggested that a committee be appointed to make up a
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report and to invite experts from the manufacturing- com-

panies to offer recommendations at the next meeting.

A very interesting- discussion resulted, which showed

that the concensus of opinion favored incandescent lamps

properly spaced, but the method of wiring- and control was

not determined. Finally the Engineering- Department was

asked to write the City Engineering Department of Boston

for a copy of the report made by them covering the experi-

ments and tests they conducted previous to accepting Tung-

sten and Magnetite lamps as their standard.

It was also decided to approve the report of the Engi-

neering Department and appoint the committee suggested,

leaving to the committee the arrangements for the trip, but

requesting- the report be made as soon as possible.

High vs. Low Voltage Synchronous Motors.

.A.S Mr. Sothman was able to attend this session the sub-

ject was again brought up for final discussion, and it was

finally decided that owing to the small sizes of motors

needed, the fairly temporary use for these motors, the pres-

ent state of the art of designing high voltage synchronous

motors, and considering that for small sizes the low voltage

sets are cheaper, be it resolved that the meeting recommend

the use of the lower voltage units.

During this discussion the question of pump motors for

London was taken up, and it was decided that synchronous

motors should be used, and if separate power and light cir-

cuits are used from the Commission's station to the city

station, the motors should be on the power circuit.

The meeting then adjourned.

Mr. Ross called the meeting to order at 9.10 a.m. on

Wednesday, the same delegates being present with the ex-

ception of Alderman Stewart of London.

13,200 Volt Insulators.

The delegates gave their demands as follows :
Berlin

1,000; Guelph 1,000; Woodstock 100; St. Mary's 350; and

London 3,500. The number needed by Stratford, St.

Thomas, and Preston would be secured. It was then re-

solved that the Commission secure quotations on 3,50a, 7,500

and 13,000 f.o.b. some central point.

Under the same heading discussions were held on Cross

Arms, Steel vs. Wood Pins, and Braces and Bolts.

Cross Arms.—Were considered to be too special to bulk

orders, each municipality having special requirements as to

length and spacing, but it was decided cross arms should be

long leaf yellow pine and painted with two coats of good

paint. Treated cross-arms not considered necessary.

Steel vs. Wood Pins.—This was settled in favor of a good

wood pin. Mr. Sothman preferred an all steel pin, and asked

to be placed on record ; Mr. Ross voiced the sentiments of

the other representatives, by deciding on wood pins for any

voltage below 20,000 volts.

Braces and Bolts.—The Commission was asked to secure

tenders on standard braces and through bolts.

Auditing.

lender this heading the Engineering Department pre-

sented copies of accounting systems and reports from the

Public Service Commission of New York State, the Railroad

Commission of Wisconsin, the Gas & Electric Light Com-

mission of Massachusetts, and the Ontario Railway and

Municipal Board.

These were considered, and then it was resolved that the

towns authorize their auditors to meet and draw up a system

of accounting to be submitted to a joint meeting as soon as

possible.

Rates for Incandescent Lighting.

^hi^ di-cus<i<)r) >v.»>- opened by the discussion of lamp

renewals. Berlin, Guelph and Woodstock furnish free re-

newals. It was considered advisable to furnish free re-

newals, but rates must be made to cover this. This began a

discussion on rates. There were many variations of the

Toronto plan considered, but they all amounted to some type

of differential rate. The two plans considered best were to

charge a monthly charge based on the number of rooms and

a kw. hour rate, and, second, a fixed monthly charge based

on the floor area of the house and a kw. hour rate, .^fter a

long discussion Messrs. Philip, Sifton and .Archibald were

appointed a committee to get an example of rates from all

the municipalities and compare them, and compare estimated

results of the various plans.

Grounding of Neutrals.

It was decided that all nriitrals should be grounded.

Single vs. Three-Phase Transformers.

It was found that the manufacturing companies were not

prepared to give full data on three-phase service and station

transformers at the voltages required, so this question was
postponed for discussion at the next meeting. Meanwhile
any municipality desiring to expedite matters is to ask for

tenders—and the Commission will secure general data on the

subject.

Next iVleeting.

It was decided that the next meeting was to be held at

Preston, October 26th and 27th.

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engincel
for a small fee.

S218—October i—Granting leave to the Manitoba Gov-

ernment Telephone System to place its wires across the

track of the C.P.R. at Neepawa, Man.
82ig—September 20—.Authorizing the C.P.R. to construct

industrial spur along the lane in block 10 and 16, and across

24th Street, City of Saskatoon, Sask.

8220—September 29—Authorizing the C.P.R. to construct

bridge No. 6.7 on the Cascade Section of its line.

8221—September 30—Authorizing the C.P.R. to open for

the carriage of traffic that portion of the double track of the

Ontario and Quebec Railway, Smith Falls Section from St.

Lazare to Dalhousie Mills.

8222^September 30—Authorizing the C.P.R. and Ci.T.R.

to operate their trains across interlocker at Brampton, Ont.

8223—September 29—.Authorizing the Corporation of the

City of Toronto, Ont., to lay se.wer on llowland .\venue

under the tracks of the C.P.R. in said city.

8224—September 29—Granting leave to the Rural Muni-

cipality of Pipestone, Man., to place its wires across track

of C.P.R. near Ewart, Man.

S225—September 30—Granting leave to the City of Win-

nipeg, Man., to construct for the purpose of a patrol road,

suitable crossings where its right-of-way for its transmission

power lines crosses the C.P.R.

8226—October i—Authorizing the West Canadian Col-

lieries, Ltd., to construct an overhead crossing across the

C.P.R. at Bellevue, .Alta.

8227—September 29—.Authorizing the Arthabaska Water

& Power Company of Victoriaville, P.Q., to lay water pipe

under the tract of the G.T.R. Company about 1,000 feet west

of Nicolet River Bridge, at Victoriaville, P.Q.

8228—October 5—.Approving and sanctioning location of

the Montreal & Southern Counties Railway Company from

St. Denis Street, St. Lambert, to Chambly Road, Longueuil

County, Chambly, P.Q-

(Continued on Page 454-)
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ALUMINIUM TO BE DISCARDED lOU AIRSHIPS
IN GERMANY.

On account of man\ inishapi with aluminium airships,

a new type of airship frame is making its appearance in the

German empire, which in this branch of aeronautics is ad-

mittedly leadin.4'. There went stirring news ihroUKh the

German daily papers some days ago to the efTect that Count

Zeppelin the first man in aeronautics intends to use no longer

aluminium for his airships but some liv,'hter material, among

others wood. The idea came to him at last year's accident,

land, in a future war. Still there are other advantages of

which the lighter weight is the principal one. The specific

weight of Canadian pine employed here is 0.36 to 0.4, while

that of aluminium is eight times as much. On the other

hand this metal is three times as strong, anyway a stick of

the same strength if of wood, is nearly one-third the weight.

Thus, these airships can be made much smaller and yet have

the same lifting power. A Zeppelin has reached the smallest

size, with 11,000 cubic meters, while the wooden balloons may
be 6,500 cubic meters. The inventor, a Berlin architect, has

calculated that ih'- savini'- in weight on account of direct and

Wooden Skeleton.

when his Z 11. exploded. He, himself, and experts, medita-

ted what in all the world could have been the cause of the

above catastrophe, and it is now certain that the immense
mass of metal contained in the rigid skeleton and cars at-

tracted atmospheric electricity and conducted sparks from

the metal to the gas.

Models were built of wood and the best type is illustrated

indirect eticct would be about 30 per cent, of the total weight

of the Zeppelin balloon frame, which is 10,000 kilograms. In

other words if wood was substituted he w-ould obtain 3!300

kilograms more lifting power, and this could be utilized for

more fuel or a larger motor or more passengers. The ma-

terial if coated with weatherproof varnish is unsensitive

against heat, cold and moistness, while aluminium and other

Wooden Skeleton—end view.

herewith. As can be seen, the whole has the shape of a

spindle and thus offers less air resistance than the cylinder

of the Zeppelins. We know that the bending moment is

greatest in the middle and therefor here the diameter is

largest. Such a shape will therefor resist bending forces

much better than the cylinder of the Zeppelin ships. An-

other important feature is that wood can be repaired with

few and simple tools and anywhere in villages or open field

while a complicated aluminium skeleton requires special ap-

paratus, tools and skilled mechanics which are available

only in larger towns and this may prove fatal in the enemy's

New Parseval over trial field of Aero-show.

metals oxidize. Owing to its own elasticity it also can with-

stand shocks much better. But the main feature is that

it does not conduct electric currents and will be compara-

tively safe in a thunderstorm, while the aluminium balloon

of Count Zeppelin was ignited by electric spa ks in the thun-

derstorm at Echterdingen above referred to, which gave the

motive for this invention.

The designer is the Berlin architect, Mr. Rettig, who

was the chief builder of the German parliament, and won the

first price of national monument. .Xs he has alSo designed

nianv racing boats and thousands of school benches he has
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b^'come an authority in wood. His model illustrated here

with has a length of twenty meters and a height of 2'^

meters. It was sent to the international aero exposition at

Frankfort this summer, where it was quite an attraction.

Now, as airships in full size will bo built after his system,

but as said before, they are not as big as the Zeppelin, al-

though their lifting power and engine is about the same.

The meshes of this type are only 3 to 4 square meters in size,

and the envelope being thus supixirted by a smaller frame

can withstand a greater pressure than in the Zeppelins, where

the meshes are 8 meters long and 3 wide. Consequently, if

through the sunshine or other causes the inner pressure

rises, the gas will remain in the balloon and tighten the

cover instead of escaping like in the Zeppelin, where
the large suspended surface does not permit a great gas

pressure. Thus, such a balloon is capable of staying in the

air much longer for there is no danger that the envelope

will be torn if the gas expands in the sunshine, etc.
> ^ »

RAILWAY ORDERS.
(Continued from Page 452.)

8229—October 5—Granting leave to the Montreal & Sou-

thern Counties Railway Company to place its wires for con-

veyance of electricity across the lands and track of the

G.T.R at six different points in its yards at Point St.

Charles, P.Q.

8230—October 5—Authorizing the Ontario Pipe Line

Co. to lay gas pipes under the tracks of the T.H. & B. Rail-

way, where the same crosses Victoria Avenue South, in the

City of Hamilton, Ont.

8231—October 6—.Approving of location of the G.T.P.

through the City of Fort William, Ont., subject to the con-

dition that the said railway shall do as little damage as pos-

sible, and shall make full compensation to all persons inter-

ested for all damage by them sustained by reason of ihe

location of the said railway along any street in the said City

of Fort William. Ont.

8232—October 6—.Approving and sanctioning location of

the G.T.P. , Prince Rupert easterly, mileage 180.74 to mile-

age 235.675, coast Dist. B.C.

8233—October 4—Authorizing the C.P.R. to use and

operate bridges at mileage 65.1, 84.4, and 106. i on its Pacific

Division, Thompson Section, between Kamloops and No.

Bend.

8234—October 5—.'Approving and sanctioning revised

location of station grounds of the G.T.P. on its Yorkton

Branch from Sec. 4, Tp. 24, R. 5 to Sec. 6, Tp. 25, R. 4,

west of the 2nd Mer. Dist. of Assiniboia, mileage 11 to 18.

8235—October 6—Recommending to the Governor-in-

Council for sanction by-law passed at a meeting of the Board

of Directors of the Michigan Central R.R. in the City of

New York, on 22nd of September, 1909.

8236—October s — Authorizing the C.P.R. to open for

traffic that portion of the Port Moody Diversion of the Cas-

cade Sec. of its line of railway, from mileage 113.76 to 115.68.

8237—October 5—Granting leave to the C.P.R. to con-

struct its railway across Main Street Village of Shoal Lake,

Man.

8238—October 5—Temporarily approving tariff of tolls

which the Bell Telephone Company shall be authorized to

charge and agreement between the said company and eight

other companies located in the Province of Ontario.

8239—September 25—Granting leave to the C.N.R. Co.

to cross with its tracks the track of the G.T.P. at or near

Riley, Aha.

8240 — October 4—Authorizing the C.P.R. to use and

operate bridges on the Central Division, Broadview Section

of its line of railway.

8241—October 4—.Authorizing the C.P.R. to use and op-

erate four bridges on the Shuswap Section, Pacific Division,

of its line, between Rcvelstoke and Kamloops.

8242—October 7—Granting leave to the C.P.R. to con-

struct its railway across thirteen highways, on its Sudbury-

Kleinburg Branch.

S243—October 7—Approving and sanctioning location of

the C.N.R. from mileage 72 to mileage 88, up the North

Thompson Kivcr, from Kamloops, B.C.

S244—October 5—Authorizing the C.P.R. to construct,

maintain, and operate spur for the Winnipeg Oil Company,
Saskatoon, Sask.

8245—October 5—Authorizing the C.P.R. to construct,

maintain, and operate industrial spur in Blocks 4 and 6

across 26th Street, Saskatoon, Sask.

8246^0ctober s—Authorizing the C.P.R. to construct,

maintain, and operate spur to the property of the Kamloops
Mines, Ltd., on Lot 43 Yale Dist., B.C.

8247—October 5—.Authorizing the G.T.R. to construct

proposed iron bridge to replace the present structure at farm

crossing, at mile post 11.68 on the 17th Dist. of its line of

railway west of St. Catharines, Ont.

8248—October 2—Authorizing the C.P.R. to construct,

maintain and operate branch line, or siding, to and into the

premises of Benjamin Moore & Company, Ltd., Toronto,

Ont.

S249—October 7—Approving location and detail plans of

the C.P.R. station at Redvers, Sask.

8250 to S252—October 5—Authorizing the Corporation of

the City of Peterborough, Ont., to lay and thereafter main-

tain water main under the track of the G.T.R. at Murray

Street, McDonell Street, and Ware Street, in said city.

8253—October 5—Authorizing the Corporation of the

City of Hamilton to lay and thereafter maintain water pipe

under the track of the G.T.R. on Young Street, Hamilton,

Ont.

8254 — October 5—Authorizing the City of Winnipeg,

Man., to lay and thereafter maintain a sewer under the track

of the C.P.R. where it intersects the crossing between Tal-

bot and Carter Streets, Winnipeg, Man.

8255 and 8256—October 5—Granting leave to the Mani-

toba Government Telephones, to erect, place, and maintain

its wires across the track of the C.P.R. $% miles south-west

Hartney Station, Manitoba, and 2% miles south of Selk'rk,

Man.

8257—October 12—Granting leave to the C.N.Q.R. to

erect, place, and maintain its tclgraph wires under the wires

of the G.N.W. Telegraph Company near Cap Sante, P.Q.

8258—October 8—Authorizing the C.P.R. to construct

bridge No. 75.1 on the Moose Jaw North-West Branch of its

line of railway.

8259—October 5—Grant-ng leave to the Rural Municipal-

ity of Miniota, Man., to erect, place, and maintain its wires

across the track of the C.P.R. at P.C. one mile west of

.Arrow River Station, Man.
8260—October 5—Authorizing the Municipal Council of

the Township of Harwich, County Kent, Ont., to construct a

drain under the track of the Lk. E. & Detroit River Railway

Company (P.M. R.R.) in the said township.

8261 to 8264—October 5—Granting leave to the Bell Tele-

phone Company to erect, place, and maintain its wires

across P.C. at the M.C.R.R. and P.M.R.R. Highgate, Ont.,

Montreal Terminal Railway at P.C. at Bout de I'lsle Park,

P.Q., and the G.T.R. at Irondale, Hamilton, Ont., and at

Notre Dame Street, St. Henry, Montreal, P.Q. (Westmount).

(Continued on Page 471.)

k
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

THE SANITARY HNGINEER OR THE PATENT
VENDOR.

Wherein lies the wisdom of a municipality obtaining

expert advice from the patent vendor?
Yet such is done e\ery day. The business man

comes along with a distribution of pamphlets and a

vocabulary of ready-made science. His goods may or

may not be the very best in the market. But, who shall

judge.' Shall the municipality judge? The people who
are not in a position to compare the goods with any
others in the market, just take for gospel all that the

pamphlets have to say, pay the price and save the fees

otherwise due, to the sanitary engineer for independent

advice.

.As soon as a consulting engineer has one dollar in-

vested in a patent contrivance, he loses his birthright.

He is no longer a consulting engineer, and has no right

to ask to be consulted. He carries one thing in his waist-

coat pocket only, the thing he has to sell. Who can
blame him if he unduly praises it? This is his business.

He is a salesman. If he sells a gilded bar of lead as solid

gold, he is cute, this is busines.s.

The consulting engineer should have the whole world
market open to him. His (-hoirc should be unlimited and
unbounded by proprietary interests. This is the advice

he is paid for. His remuneration for advice is the only

fee which can be due to him. Anv other profit is the

profit of the tradesman or salesman.

What can be said of the municipalitv, who, wishing to

build a sewer, asks of the brick maker, his expert opinion,

.IS to whether bricks or concrete will make the best

sewer?
\\'hat can be said of the municipality who are con-

tent to elect the trading company for the installation of

public works, as contractors and engineers combined?
Yet, these things are done. Lucky for the trading

company that they are supreme to pass and certify as

perfect their own work. Luckv for the municipality when
they obtain the services of a trading company who con-

demn their own work when thev know it to be imperfect,

and thus play the role of perfect humanity.

There are no questions municipal \\'hich require

greater variety of treatment, than the questions of sewer-

age, sewage disposal, water supply and water purifica-

tion. There is no one defined system of sewage disposal

or any one defined svstem of water purification which wifl

fit all occasions and all local conditions. Every authority

of standing in Europe and .\merica has made this clear.

Every consulting engineer recognizes this as the first

outcome of his practical experience.

The main studv of the consulting oneineer is first to

know his subject in all its aspects, and then, relative to

local conditions, design and advise as to the best system

to meet the particular conditions.

iho prime study of the salesman and patent vendor,
is only to know the details of his object of sale, and then
lorce all local conditions to meet and lit into that object.

The consulting engineer is a man who should not
only give the best of the maximum in engineering
thought, but should also act as an auditor and check with
reference to commercial fads, commercial exaggerations,
commercial hustle and push which looks for the maximum
elhciency in sales at the expen.se of the maximum
eHiciency in engineering results.

SEWAGE DISPOSAL.

Removal of Putrescibiiity.

Chapter VTI.—Continued.

Distributing Appliances.

In our last issue dealing with the question of fixed sprays

;i- adopted at Columbus, Ohio; Hamilton, Ont. ; Birming-
ham, Eng., etc., we quoted authorities from the States, and
the Royal Sewage Commission, Britain, acknowledging that

even and equal distribution was practically unattainable, and
further, that much attention was required in keeping the

nozzles clear.

Scott-Moncrieff in the Chadvvick Lectures last year raises

the question of danger to health by spraying sewage from

nozzles. He says:—"I think it is most unfortunate that any

sort of support should have ever been given by persons re-

sponsible for the public health to any kind of sewage distri-

bution that involves the spraying of pathogenic organisms,

especially when no provision is made to provide against the

action of high winds in throwing them broadcast into the

atmosphere. I have no hesitation in saying that spraying

septic sewage will one day be the cause of an alarming

epidemic outbreak, and that after many lives have been lost

this system of distribution will be absolutely prohibited."

This statement has led the Birmingham authorities to make
a series of observations as to the bacteriological character of

the air at and near the sewage works. It can be said, how-

ever, that up to the present men working on spray sewage

beds have not abnormally suffered from zymotic disease.

Prof. Winslow in his recently published experiments,

"The Sanitary Significance of Bacteria in the Air of Drains

and Sewers;" states, "My tests of drain air, like those of

Carnelly and Haldane, and Laws and .Andrews on sewer

air, indicate that mechanical splashing may produce a local

infection of the air in immediate contact with the spray.

Such an infection does not, however, extend for any distance

or persist for more than a minute or so."

It does not appear that there are good grounds for so

Prepared for this review by T. .Aird Murray, Consulting

Engineer, Toronto.
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emphatic an opinion as Scott-MoncrieiT has chosen to give.

At the same time it would be most objectionable apart from

chance of epidemic to locate sewage sprays in thickly popu-

lated districts, especially when the liquor sprayed is from

septic tanks, the nuisance from smell is very bad indeed.

The Royal Commission on Sewage Disposal, par. 15S, state;

"All forms of distribution in percolating filters are liable to

give rise to^nuisance from smell, if a strongly smelling liquor

is to be dealt with. The nozzle form of distribution is natur-

ally the most liable to give rise to smell."

In spacing out nozzles on a filter bed much depends upon

the form of nozzle proposed to be used and the available head

pressure. The head should never be less than 3 feet, and

the most effective head is found between 6 and 7 feet. There

is such a wide difference, however, in the various forms of

nozzles now in use that in adopting any particular type, the

correct spacing can only be determined by experiment with

various heads. It has already been noted that owing to a

spray forming a circle, there must be always four corners of

the bed between each spray unwetted. As a circle is .7854

of the area of a square, about 78 per cent, of the total area

of a filter only receives sewage. This area can, however, be

increased to about go per cent, by allowing the circumference

of each wetted area to overlap, this method is adopted in

practice.

-At 13.5 gallons per minute discharge the nozzles are

spaced about 16 feet apart; requiring 180 nozzles per acre,

equal to a filtration capacity of 3,500,000 gallons per acre per

day. As the quantity, however, wets about 92 per cent, of the

total filter area, the rate is really 4,000,000 gallons per acre

per day. Such a filter is only operated half the time so as to

reduce the rate to 2,000,000 gallons per acre per day.

The above rate of 2,000,000 gallons per acre per day
works out at about 225 gallons per cubic yard of filtering

material, allowing a filter bed 6 feet deep. This may appear

a high rate as compared with the rates of filtration as recom-

mended in the British Royal Commission report for percolat-

ing filters, but it must be understood that the figures apply

to American practice which deals with a much weaker form

of sewage . Indeed, generally speaking, the rates as given

by the Royal Commission can be doubled for treating Am-
erican sewage. Rates of sewage treatment in proportion to

filter area depend principally upon the organic strength of

the sewage, and this again depends upon the amount of

dilution figured upon the water supply per head per day.

.A.merican rates of water supply are about double British

rates.

In order to obtain an actual rate of continuous spray at

2,000,000 gallons per acre per day, providing- about 225 gal-

lons per cubic yard to a filter 6 ft. deep, the nozzles will

l^s"^

"a- x-

t^m
Sprinkling Nozzle, First Used at Columbus Ohio.

The difticulty of evenly wetting the whole area enclosed by

the circumference of the spray, has been met to some extent

by using a varying head. It is obvious that with a high

head the portion of the filter bed immediately around the

nozzle is overthrown. The action of a variable head, which

means a gradual reduction of pressure draws in the circum-

ference until the last of the dose simply wets the area around

the nozzle. The objection, however, to a variable head is,

the lack of uniformity in quantity distribution.

Uniform distribution by means of fixed sprays is greatly

affected by winds. It is no uncommon occurrence to find the

sprayed sewage at the edge of beds blown clear away from the

filters in exposed positions.

Approximately the diameter of circle wetted by a nozzle

may be taken at 2'-o' for every i foot head. With the

Columbus sprinkler, 131 nozzles per acre of filter, at a 4.3

foot head, would provide a rate of filtration of 2,000,000

gallons per 24 hours; being equal to a rate of lo-o gallons

per minute, but only about one-third of the area would be

dosed, which would really give a rate of 6,000,000 gallons

per acre, the nozzles being spaced ig feet apart. In order

to increase the wetted area and obtain more uniform distribu-

tion, the head is varied from 7'A feet to 4.3 feet, providing

respectivc'y 13.5 gallons and io.q gallons per minute dis-

charges.

Sprinkling Nozzle Adopted later at Columbus, Ohio.

number about 390 per acre, spaced 1 1 feet apart. Each nozzle

will wet a diameter of about ic'b feet at a variable head of

from 4 feet to 2 feet, and provide a 4 gallons per minute dis-

charge.

The pipes used for distributing the sewage to fixed

sprays should be, generally speaking, of larger diameters

than are necessary for the actual quantities of sewage. This

must be obvious when the questions of friction and sedimen-

tation are taken into consideration. The distributin.g pipes

should be laid straight with screw cleansing caps at terminals

so as to allow of cleaning. The upright branches to the

nozzles are generally 3-inch diameter, providing for dis-

charges of from 10 to 14 gallons per minute. In climates where

frost is encountered it is necessary to lay the distributing

mains on the base of the filter so as to maintain the tempera-

ture of the sewage. The method adopted at Birmingham of

laying the mains on the surface of the filter would result in

failure in North .American climates.

The fixed spray has been received with greater favor in

America than in Great Britain. In Great Britain travelling

distributors and revolving sprinklers have come into general

use. The advantages and disadvantages of the fixed spray

may be summed up as follows :

—

Advantages.

(a) No moving parts, tlicrcfore. not liable to freeze in

cold climates.
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(b) Comparatively a small first cost, the apparatus being

simple and easily obtained.

(c) If properly installed easily kept open and clean.

(d) The main part of the distributing: system protected

from frost by the filtering' ni.itcri.xl.

Disadvantages.

(a) Uniform distribution practically, up to the present,

impossible.

(b) A maximum of gi per cent, of the filter bed only in

operation, usually 75 per cent, in operation.

(c) Constant attention required to keep nozzles clear.

(d) Possible nuisance from smell in the neighborhood, or

possible distribution of pathogenic bacteria from the spray-

ing operation.

Revolving sprinklers and travelling distributors will be

dealt with in the following chapter.

(To be Continued.)

PROGRESS REPORTS ON ABERTHAW TESTS OF
ACTION OF SEA WATER ON CONCRETE.

Late in igoS it was generally reported that tests had

been undertaken by the Aberthaw Con>truction Company,

Boston, Mass., in co-operation with the Navy Department at

the Navy Yard, Charlcstown, Mass., to determine by ex-

posure over a long period what effect sea water might have

upon concrete. The specimens were made of various grades

of cement in widely differing proportions, and were so

placed that the lower portion of the surface of each would

be continuously exposed to water, while the upper portion

was always exposed to air, and the middle portion alternately

exposed to each. At the end of six months of actual ex-

posure, which was recently terminated, a very critical ex-

amination was made. Although the specimens had been

exposed to freezing temperature during several months of

the winter, and to the variable conditions of midsummer, this

examination failed to disclose any visible change in the sur-

face of any of the specimens. It is independently stated by

the cement chemist, Mr. H. L. Sherman, of Boston, that all

cements are behaving in a perfectly normal manner and the

tests to date appear to be perfectly satisfactory. It is his

opinion that a considerable time must elapse before any re-

sults will be obtained which will tend to throw any additional

light on the effect of the w-ater on concrete, or on the effect

of various compositions of cement.

BOND OF CLAY AND CEMENT BRICK.

In connection with the use of cement for clay brick in

the construction of their new mill, the Plymouth Cordage

Company, of North Plymouth. Mass., made many interesting

comparisons between brick made of the two materials. Bond
was recognized as an essential feature in any method of con-

struction, and in this respect cement bricks appear to great

advantage. Clay bricks with one pallet side show a better

bond than clay brick with both sides perfectly plain. It

might be argued that cement brick with plain bed and build

would furnish an inferior bond with the mortar. The fact

is, however, that the cement brick is perfectly in bond with

the mortar, to such a degree that the resulting wall is prac-

tically monolithic. Owing to the bond, attempts by the Ply-

mouth Cordage Company to make cleanly cut openings in

old work were a failure, unless great care was taken to first

cut out the joints. If this was not done, the wall was de-

faced. Holes drilled through the wall would split out on the

other ;ide a space oftentimes over a foot square, especially

when drilled from the inside. If mortar was left on the

brick in laying, it was impossible to clean it off with any

reasonable amount of water and acid and it could not be

scraped off without defacing the wall.

The cutting of the cement bricks was found to be one

of the most valuable features. It is possible to do almost

anything with them. Cuts have been made half an inch

thick, for the full length and width of the brick; J^-inch cut

from the full bed of a brick (except Ja-inch from the face)

to lay over and hide the edge of a casting. These arc things

which it is impossible to do with iho ordinary clay brick.

NEW YORK NOVEMBER MEETING A. S. M. E.

.\t the New York November meeting of 'I'he .American

Society of Mechanical Engineers, to be held on the o'h, in

the Engineering Societies Building, 29 West 3Qth St., at

8. IS o'clock, there will be two papers presented. One by

Professor Gaetano Lanza and Lawrence S. Smith of The
Massachusetts Institute of Technology, on "Reinforced Con-

crete Beams," and the other by Professor Walter Rauten-

strauch of Columbia University, on "Stresses in Curved Ma-

chine Members."
The paper on "Reinforced Concrete Beams" is the same

as that given at the Boston meeting of the Society on Oc-

tober 2oth. It compares the results of tests upon full-sized

beams made at the Massachusetts Institute of Technology,

and the University of Illinois with three different theories cf

beams of this type.

The paper on "Stresses in Curved Machine Members,"

outlines the method of procedure for the design of principal

sections of hooks, punch and shear frames and other curved

machine parts. Experimental results are submittid in sup-

port of the theory presented.

The papers of the evening arc of a character to draw out

discussion upon the stresses in the elements entering into

structures and machines and should result in the presenta-

tion of data on the general subject of stresses which w ill be

of great importance to the designing engineer.

UNION OF ALBERTA MUNICIPALITIES.

At the annual convention of the Union of .Mberta Muni-

cipalities, held in Lethbridge, .\lta, last week, a good deal

of discussion was provoked by a paper on " Municipal

Ow'nership of Public Utilities," by Mayor Jamieson, of Cal-

gary, who advocated that the municipalities should own such

utilties as waterworks, sewer and electric light systems, and

street railways. The three former should be operated as

absolute necessities and given to the people without regard

to cost or profit. No municipality should give up the use

of its streets. If a corporation can install and operate a

street railway at a big profit, the municipalities, with good

mana.gership, could do the some thing, and, in addition,

keep full control of their streets. He cited the experience of

.

Calgary, which, in the few weeks since the system was put

in, had made profits of over three thousand dollars above all

possible charges.

The following new officers were elected : Hon president,

W. O. Griesbach, Edmonton ; president, H. H. Gaetz, Red

Deer; first vice-president, R. R. Jamieson, Calgary; second

vice-president, W. Gariepy, Edmonton ; secretary-treasurer,

John T. Hall, Medicine Hat; executive committee, T. Dick-

son, Macleod ; H. L. Higgins, Wetaskiwin ; W. Lawrie,

Cardston ; G. Hatch, Lethbridge : Mayor Lee, Edmonton

;

and Mayor Young, High River. The convention will bo

held next year in Calgary.
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THE TRACTION OF FREIGHT TRAINS AT DIF-

FERENT SPEEDS.*

By Clinton S. Bissell, M. Am. Soc. C.E.

The problem of railroad traction is to determine what a

yivcn tractive power can accomplish in overcoming a number

of resistances, the principal of which is grade. The "ruling

grade" is usually the maximum grade on a tangent, and the

increase in resistance which would be introduced by curves

on the ruling grade is, in the present day, done away with

by equating or "slackening grade" throughout the length of

the curve, with the purpose of producing a perfectly uniform

resistance over tangents and curves alike. In the case of

curves not thus equated, the additional resistance due to the

curves must be applied as an increase to the ruling gradient

throughout the length of each curve, and, if the proportion

of curved line be considerable, the judgment of the engineer

must decide upon what the ultimate "resisting gradient" will

be.

Curves are commonly equated at rates varying between

0.02 per cent, and 0.10 per cent, of gradient per degree of

curve, and 0.05 per cent, is a rate largely used for freight

tracks where the speed is slow. It is well-known, however,

that curve resistance does not vary uniformly with the de-

gree of curve. Among authorities on the subject, the writer

finds a general consensus of opinion to the effect that 0.05

for light curves and 0.02 or 0.03 per cent, for very sharp

curves is about right, with intermediate values, approxi-

mately proportional. Using this as a standard, it is appar-

ent that the amount by which the rate of the ruling grade

should be reduced on curves is given by the following equa-

tion, in which C is the percentage of reduction and D is the

degree of curve

:

D
C = (i)

D -h 18

This reduction is for curves on ruling grades where the

train is not required to stop. Using Equation i, a i per cent,

grade becomes 0.9 per cent, when equated for a 2° curve,

and 0.47 per cent, when equated for a 20° curve. In what

follows, the term, g, means either the "resisting gradient"

or the "ruling grade compensated for curvature," at about

this rate.

In a papert recently presented to the Society, the writer

developed the following equation, expressing the form of

variation in the case of the weights of heavy freight trains

moving at the slow speed of from 10 to 7 miles per hour:

P — 20 g m
Tons of train weight behind tender = (2)

a
-1-20 g

b -f W
in which P = the drawbar pull, in pounds, m = the weight of

the locomotive and tender, in tons, a and b are constants,

-\V is the average weight per car of the train, in tons, and g is

the rate of the ruling grade, in percentage, the ton being of

2,000 lbs. For a locomotive, weighing, with its tender, 168

tons, exerting a drawbar pull of 32,100 lbs., and hauling a

train of modem high-efficiency cars, which is representative

of ordinary conditions, this equation becomes :

—

•American Society of Civil Engineers, Vol XXXV., No.

7, page 847.

+"The Maximum Weights of Slow Freight Trains," by

C. S. Bissell, Transactions, Am. Soc. C.E., Vol. LXIV, p.

303.

Tons of train weight behind tender

32 100 — 3 360 g

249.6

1- 20 g
II. 2 + W

In order to adapt Equation 2 to speeds greater than 10

miles per hour, two changes must be made. As the speed in-

creases, the drawbar pull, P, decreases ; and, to a much less

a

extent, the car resistance, , increases. The variation

h + \V

in the drawbar pull is unquestionably in the form of a curve,

and elaborate modern tests** have shown that the rate of

change is comparatively low at high speeds, becoming
more and more rapid as the speed decreases, until near the

limiting maximum value of the tractive power. At this point

the curve usually exhibits a quick decline, producing con-

trary flexure ; and, for modern heavy locomotives, this takes

place at a speed of between 10 and 6 miles per hour. Such a
variation cannot be expressed algebraically without great

complication, but fortunately the major part of the curve,

above 10 miles per hour, may be expressed very simply as

an algebraic equation. From the records of the Pennsylvania

Railroad Company the writer obtained the following data per-

taining to a heavy freight locomotive of the type used in this

study

:

Speed, S, Drawbar pull, P,

in miles per hour. in thousands of pounds.

10 32.10

16 22.37

30 10.35

Observing that a suitable form of equation for a curve

through these points is

:

h — k S

P = ,

n -1- S

in which h, k, and n are constants, and S is the speed ; and

deducing the constants, the expression for the drawbar pull

becomes :

863.5 — 14. 1 S

12.5 + S

in which P is in thousands of pounds, and decreases as the

speed increases, in proper proportion, as shown on Fig. i.

The second step is to find an expression for the increase

of train resistance, in pounds per ton, in proportion to the

increase of speed. For this purpose the writer refers to the

papcr§ "Virtual Grades for Freight Trains," by A. C. Den-

nis, M. Am. Soc. C.E. Fig. i of that paper exhibits several

curves of train resistance, and, commenting upon them, Mr.

Dennis says

:

"The train resistance, in pounds per ton, compensated

for change in velocity head, grade and curvature, was

plotted for very many points and speeds for each train, and

the mean of these points taken, as nearly as possible, for

each train. Fig. i shows what is believed to be the correct

resistance under the conditions given, and differs radically

from the results obtained by Wellington and other authorities

experimenting with light trains, cars and rails."

For this investigation the writer selected the curve mark-

ed "52 Loaded Box Cars. Tare 37 per cent, of Gross Weight.

**For example, "Locomotive Tests and Exhibits, Pen-

nsylvania Railroad System, Louisiana Purchase Exposition,"

1904.

§Transactions, Am. Soc. C.E., Vol. L, p. i.
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Track Soft," and used only that portion which is for a speed

greater than 10 miles per hour. Taking the ordinates by

scale, the following' was obtained:

Speed, S, in Kcaiitancc, V, in

miles per hour. pounds per ton.

IS 450
=5 4-73

35 5'M
in which the resistance, 4.73, is about 0.1 greater than as

shown by the 1.UIV0. In the light of Mr. Dennis' comments,

this slight mo<lification will not vitiate the accuracy of the

following expression for resistance, which was deduced in

the same manner as that for drawbar pull. The curve,

388

Y= + 1.625,

150 — S

passes through the three points tabulated above. Had the

modification not been made, the numerator of the fraction

would have been smaller and the denominator, 150 — S,

would have become about 47 — S. For speeds near 47 the

variation would then have become much too great, since the
curve has a rapid fie.xure on approaching its asymptote,

S = 47. Under the circumstances, this slight change seems

preferable to the complication necessary for a more exact

treatment of the case.

train weight behind the tender, expressed as the average
weight per car, in tons, and the remaining letters arc con-
stants, as heretofore designated. Substituting in Kquation 3
the constants for the locomotive and cars used in the given
example, there results the equation:

1,000 (S63.S—14.1 S)
Train weight, in tons, 3 360 g

12.S + S
behind tender =
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The great effect which the car weight has is apparent from
these curves.

The writer had completed the form of Equation 3a before

he realized that the expression for car resistance was a form

over which there has been much discussion and disajjicement

in years past. Those interested will find in "Economics of

Railroad Construction," by Walter Loring- Webb, M. .^m. Soc.

C.E., a carefully drawn comparison of formulae for "train re-

sistance"' identified with the names of Baldwin's Locomotive

Works, Wellington, Barnes, .Aspinwall, and Searlcs. .AH these

formulae are of the form :

—

Resistance, in pounds per ton = constant + multiple of

velocity.

Professor Webb calls attention to the fact that only

Searles' formula and Wellington's (which was based on

Searles") contain a factor varying with the train weight, and

he emphasizes the necessity of this element in any e.\pression

which aims to comprehend the entire range of variation. It

is noticeable that the constant in the above form was evi-

dently chosen to represent an average value for the expres-

a

sion, , in Equation 3, and that, in the two formulae just

b -I- W
mentioned, a part of the resistance is made to vary with the

total, weight of the train, thus rendering them more accur-

ate for extremes of velocity.

It will be observed here that the factor, W, the average

\vei.ght per car, is representative and comprehensive of all

iuch terms as "weight the train," multiples of "length of

train," "number of cars." or similar factors.

The remarks* of the late A. M. Wellington, M. Am. Soc.

C.E., whose formulae are mentioned above, indicate a doubt

as to his own determination of the proper total value of the

various resistances. As a heading for some tabulated values

he writes

:

"Table 166. Train Resistance on a Level as -Affected by

\'elocity Giving what may be considered as the ordinary

working maximum, as computed from the general formula

of W'm. H. Searles, coinciding closely with the apparent in-

dications of the most recentt tests, but possibly as much as

one-third too high for the resistances at high speeds under

favorable conditions * * *."

The principal resistances here referred to are evidently

those of the atmosphere. To the writer's mind, the carefully

executed tests made by Mr. Dennis have demonstrated that

normal atmospheric resistances are not nearly as great

as they were formerly believed to be; and, in using these tests

for the developmnt of Equation 3a, the writer believes that

the atmospheric resistances are represented by the slight up-

ward trend of the curve used to show this variation.

Professor Searles says:** ".A. formula which shall express

the resistance of a train to uniform motion must include at

least the velocity and the weight of the train and engine."

In the development of Equation 3a, the writer has re-

garded the engine as merely the extraneous agent which sup-

plies the drawbar pull. Since the drawbar pull contains no

clement of the internal or other resistances of the engine,

the form of development has made it unnecessary that the en-

gine weight should appear in the equation.

It has been difiicult to obtain data with which to compare
the results given by Equation 3a, but such comparisons as

could be made have been satisfactory. In formulating the

eciuation, the great object has been to deduce expressions

which would represent the variation accurately to a jxiint well

beyond the extreme limit of speed. Recognizing that the

problem is not one of absolute precision, the writer has in

all cases used curves involving only the first power of the in-

dependent variable in preference to more complicated forms.

The constants for each of the three curves, that is, the draw-

bar pull, the car resistance, and the increase in car resist-

ance, must be determined by actual tests, and, therefore,

upon the excellence of the tests depends the accuracy of the

results. From good tests the constants can be easily de-

duced for each curve by a simple algebraic process. When
this has been done, the car resistance constants may be re-

tained, and only those in the expression for drawbar pull will

need to be changed in order to suit the type of locomotive

used.

The .great disparity between the results of formulae

which have heretofore been deduced to express the resistance
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DUST PREVENTION BY CALCIUM CHLORIDE.

I 11)111 \\ . .-X. .\latkinnon, Canailian 1 latlc CiminiibMoncr

at liiriiiinsliam, Kng., we have received the report of the

ollicial test made by the Roads Improvement Association of

Great Britain. The judges were A. Dryland, A.M. Inst.

C.E. ; I(. P. Maybuiy, county surveyor, Kent; Geo. W.

Manning and \\ . J. .Atkinson Biitteificld, M..A. Assoc. Inst.

C E.

Introduction.—This ofticial test of calcium chloride was

carried out by the Roads Improvement .Association (Incor-

porated) at the request of the manufacturers, Messrs.

Brunner, Mond & Co., Limited, of Northwich, in pursuance

of the association's policy of ascertaining and publishing

trustwortliy data as tn the cost and clfcct of various ma-

terials for fixing the surface dust.

Nature and Properties of CaUiuiii Cliluridc— Calcium

chloride is produced in large quantities as a bye-product in

the ammonia-soda process of manufacturing common wash-

ing soda and in certain other chemical processes. It may
be obtained in a number of forms, varying in composition

only according' to the amount of water contained therein.

For instance, the common crystals of calcium chloride con-

tain about 50 per cent, of water and 50 per cent, of true

calcium chloride. Another fairly defined modification con-

tains about 76 per cent, of calcium chloride and 24 per cent

of water. By strong: heating- it may be obtained free from

water. In all these, and in intermediate states, it has the

property in a marked degree of absorbing- moisture from

the surrounding' atmosphere, and if left exposed to damp
air it eventually becomes a thick, syrupy liquid through the

absorption of moisture. If it is then exposed to a dry atmos-

phere it will gradually part with some of this moisture and

re-absorb moisture when again exposed to a moist atmos-

phere. It is on this property of absorbing large quantities

of moisture that the utility of calcium chloride for laying

dust on roads depends. The salt as supplied by the entrants

for the "dry" method of treatment was in a granulated

form, and contained about 70 per cent, of true calcium

chloride and 30 per cent, of water. The effect of spreading-

this salt on the road is that it rapidly absorbs moisture from

the atmosphere: the granules soon become soft, moist]

globules, which ultimately liquify by further absorption of

moisture, and are then absorbed in the pores or interstices

of the road-surfacing material. The syprupy nature of the

liquid which results from calcium chloride by the absorption

of water hinders its removal from the road material by

washing due to rainfall, though ultimately prolonged wet

weather must result in the extraction of nearly the whole of

the salt from the material. The trials demonstrated, how-

ever, that even in very favorable conditions for the removal

of the salt from the road material by rain an appreciable

amount was retained for several w-eeks. When absorbed in

the pores and interstices of the road the calcium chloride

takes up or g-ives off moisture according- to the degree of

humidity of the atmosphere at the time. Thus, on a dry,

hot day it will tend to become dryer, but will never in the

conditions in this country pass beyond a certain stag-e, in

which it is still a syrupy substance, having; more or less

binding- action, due to its viscosity on the road material in

which it has been absorbed. On the other hand, when the

humidity of the atmosphere is increased, as is commonly the

case at nightfall in this country even on dry days, the cal-

cium chloride absorbed in the road will take up moistture

from the atmosphere, and thereby render the road material

moister than before. Thus in summer weather the effect of

the treatment of a road surface with calciuin chloride is to

provide the material of the road with an ing-redient which
keeps it in a slightly damp condition by absorption of mois-
ture from the atmosphere. Even in the dryest and hottest

weather the road cannot become absolutely dry, and any
dust or small jiarticles which are picked up from it must,
owing- to the heavy, syrupy solution of calcium chloride in-

corporated with them, be disinclined to break up into small,

fine particles, which would be carried or held in suspension
for any appreciable time in the atmosphere. Consequently,

any dust which may be raised from a road treated with

calcium chloride is of a denser and less finely divided

description, and so falls to the ground more rapidly. Cal-

cium chloride is a body without any prounounccd toxic or

corrosive properties. By its solution in water the tempera-
ture of the water is considerably reduced for the time being,

and a solution of calcium chloride in water freezes at a con-

siderably lower temperature, depending on the anmunt of

salt in the solution, than pure water.

Place of Test.—The test was conducted upon a stretch

of road, constructed of granite macadam with water bind-

ing, one mile in length, from Ashford Station towards Stan-

well village, in Middli-scx, known as the Slanwill Road,

-Ashford.

Material Used.—The material used was calcium chloride

in granular form. The entrants supply this material in

barrels, holding approximately 9 cwts., at 50s. per ton, free

on rails at their works, Northwich. They also quote the

following prices :—
62s. 6d. net, per ton, delivered North London Station.

SQS. 2d. net, per ton, delivered F.O.Q., Glasgow.

54s. 2d. net, per ton, delivered Manchester Station.

Methods of Treatment.—The entrants proposed that two

i-nethods of application of the material tn tho road •-liould

be tested :

—

(1) By dissolving- the granular calcium chlor.de in

w-ater and spraying it in solution upon the road from an

ordinary watering cart (referred to in the report as the

"wet" method ; and

(2) By distributing the granular calcium chloride dry

over the surface of the road (referred to in the report as the

"dry" method).

The mile stretch of road allotted for the test is divided

by the main London-Staines Road running across it. The
section between Ashford Station and the crossing of the

London-Staines Road, an area of 7,i60 super yards, was

treated by the "wet" method, and the other section, with

ail area of 4,400 super yards, from the juncture with the

London and Staines Road towards Stanwell Village by the

"dry" method.

Dates of Treatments.—The entrants' process is to give

the road two initial treatments, twenty-four hours between

each. Monday and Wednesday, May 24tn and 26th, were

originally arranged for the treatments to be applied. The

treatments were duly applied on Monday, May 24th, in fine

weather. Details of the material laid on, amount of labor

employed, etc., will be found in Schedule No. i appended.

On the night of Monday, May 24th, approximately an inch

of rain fell, and, as rain continued on the Tuesday and

Wednesday (the rainfall for the three days amounting to 1.36

inches), the judges acquiesced in the request of the entrants

that the test should be postponed, owing to the inclement

weather. June 12th and 14th were thereupon fixed for the

treatments to be applied. As the section that had been

treated by the "dry" method still showed some effect of the

treatment on June T2th, the date fixed for the first of the

re-treatments, it was decided not to treat further that sec-

tion of the road, but to keep it under observation. The effect
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of the "wet" treatment having disappeared, being practi-

cally washed out on May 25th, it was decided to re-treat

that section (London Road to Ashford Station) by the "dry"
method, and that no further trial should be made of the

"wet" method. Schedule No. 2 appended gives particulars

of the material laid down, labor, etc., in connection with the

treatments on June i2tli. This section was further treated

on June 14th.

Analysis.—In order to obtain information as to the

amount of calcium chloride retained by the road material

after the lapse of a definite period, samples of the road
material were taken from three different portions of each of

the treated roads to a depth of lyi to 2 inches from the

surface, and the chlorine present therein was estimated. In

order to exclude the small quantities of chlorine that might
have been present in the' road material before application

of the calcium chloride, similar samples were taken from
portions of untreated road of similar construction in the

immediate neighborhood, and the chlorine present in this

untreated road material was determined. The amount found
in the untreated material was deducted from that found in

the material from the treated portions of the road, and the

difference consequently represented the amount of chlorine

added to the road material through the application of cal-

cium chloride. The amount of chlorine thus found in the

material from the treated portions of the road in excess of

that in the untreated portions is stated below in terms of

the equivalent amount of 70 per cent, calcium chloride as

used for the treatment of the road. The samples of road
material were all taken on 13th July; i.e., approximately
seven weeks and four weeks after the two portions of the

i

road had been treated. It was thus found that the calcium
chloride remaining in the road material at the end of seven
weeks after the treatment on 24th May amounted to 0.21

pound per square yard of road surface, and that remaining
in the road material one month after the treatments on 12th

and 14th June amounted to 0.4 pound per square yard of

road surface. A portion of the latter amount may be
ascribed to the previous wet treatment. These figures must
be taken as only approximately exact, owing to the diffi-

culty of obtaining a small sample of the road material repre-

senting an accurately measured area of its surface, and to

the fact that the calcium chloride probably penetrates to a

greater depth than two inches below the surface. It may,
however, be accepted that the amount of calcium chloride

retained by the road material is not less than the amount
stated, and is probably more. It is likely, however, that

calcium chloride, which may have penetrated to a greater
depth than two inches, would be practically useless so far

as the suppression of dust is concerned. The amounts
stated represent at the end of seven weeks about 40 per
cent., and at the end of one month 57 per cent, of the

amount of calcium chloride applied to the road, assuming
the original dressing by the wet method had by that time

become exhausted.

Judges' Comments.—We are of opinion that the results

of the tests of calcium chloride applied in granular form by
the "dry" method have shown that it is a very effective dust

layer, and, provided no ill effects are experienced in winter
as a consequence of the treatment, we are of opinion it is

a cheaper and preferable process to that of street watering,
which, as now carried out, is undoubtedly very injurious to

macadamized roads.

SCHEDULE No. i.

Official record of time occupied, material used, labor
employed, etc., in connection with the treatment of granular
calcium chloride applied to the road on Mav 24th bv the
"dry" method :--

Date of Treatment—Monday, May 24th, 1909.

State of Weather—Very hot, sunny and dry. Temp, about
110° Fahr. in sun.

Name, Length, and Area of Road—Town Lane, Stanwell—
from London and Staines Road towards Stanwell.

Length of Road 880 yards

Average width of road 5 yards

Area treated 4,400 yards

Nature of Treatment—Material applied by "dry" method.

Preparation of Road and Labor

—

Rate. Amount.
Only manure, paper, etc., re-

moved, one man, -^-day M-day $0 60

Net amount of granulated cal-

cium chloride used : 20 cwt., 66/3 per ton

qr., i6 lbs. =2,256 lbs.... (5o/-ma-

terial 16 20

Labor—Loading material into bar- and 16/3

rows and spreading: 5 men, carriage)

2 hours each 6d. per

hour I 22

Carting : i horse, i cart and 1 i/- per

man, 3 hours each hour 73

Entrant's foreman instructing

and assisting in all above 7>^d. 45

work : 3 liours per hour.

Total cost $10 20

= 42c. er sq. yard.

General—The material was distributed on the surface of the

road partly by shovels from a cart and partly by hand

from pails.

2,256 pounds of material was spread over 4,400 square

yards, or .51 of a pound of material to one square yard

of road surface.

SCHEDULE No. 2.

Official record of time occupied, material used, labor

employed, etc., in connection with the treatment of granular

calcium chloride applied to the road on Saturday, Jun& 12th,

igog, by the "dry" method :

—

Date of Treatment—Saturday, June 12th, iqck).

State of Weather—Cold, showery. Temp. 58° fahr.

Name, Length, and Area of Road—Stanwell Road, Ashford

—Ashford Station to London and Staines Road.

Length of Road i ,000 yards

Average width of road 7% yards

Area of road 7, 166 yards

Nature of Treatment—Material applied by "dry"' method.

Rate. Amount.

Preparation of Road and Labor

—

Only manure, paper, etc., re-

moved, I man, ?i-day •>i-day .fo 61

Amount of Material Used—Net 66'3 ton

amount of granulated cal- (50/- ma-

cium chloride used: 22 cwt., terial and 1808

1 qr., 9 lbs. = 2,501 lbs 16/3 carr.)

Labor—Loading material into bar-

rows and spreading: 6 men, 6d. per

2% hours each hour » 83

Entrant's foreman instructing

and assisting in all above V'Ad. per 38

work : 2 ;4 hours hour

Total cost .$21 10

= 29c. per sq. yard.

General.—The material was unloaded into hand barrows

and spread by hand from pails.
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2,501 pounds of material was spread over 7,166 super throughout the country, where they are giving excellent satis-

yards of road surface, or .35 of a pound of material

per square yard of road surface.

RECENT DEVELOPMENTS IN

CONTROL.*
RAILWAY MOTOR

By Clarence Renshaw, Westinghouse Electric & Manufactur-

ing Company.

The control of railway motors, as practised to-day, de-

pends upon some half a dozen or more fundamental prin-

ciples, such as the magnetic blow-out, the series-parallel

connection, the power-operated switch with indirect control,

and so on, and during the period w-hich may reasonably be

included in the scope of this paper, there have been no new

developments of this sort for me to chronicle. In the perfect-

ing of details and the production of new forms, sizes and

modifications of apparatus, however, many things of interest

and importance have been done.

Unit Switch Control.

The most important developments of the latter sort have

been in the unit switch system of train control. Designed

originally for elevated and electrified steam railroad service,

this control has heretofore been made for use with automatic

acceleration only, and with the power for operating the con-

trol circuits derived from a small storage battery on the car.

faction. Many operators, however, have hesitated in adopt-

ing the system for use on single cars or two-car trains, with

equipments of moderate size, because of the apparent compli-

cations due to the automatic features, and on this account a

much simpler form of unit switch control has recently been

developed for use in such cases.

In the simplified form of unit switch control, the various

connections between the motors and the resistances are made
by means of seven or more (according to the size and num-
ber of the motors) pneumatically operated switches assembled

together in a "switch group," and one pneumatically operated

"reverser." Each switch is connected to the piston of a pneu-

matic cylinder, and normally held open by means of a power-

ful spring. The opening or closing of the switch is regu-

lated by means of a magnet valve, connected to the cylinder,

which admits compressed air when the circuit of the magnet
is closed, and releases it when the circuit is broken. The re-

verser is moved to one or the other of its two positions by ad-

mitting air to one or the other of two cylinders similar to

those on the switch group.

The supply of air for closing the switches is obtained

from the main reservoir of the brake system, which is piped

to an air chamber in the switch group, through suitable

cocks and valves, together with an emergency storage tank

for operating the car in case of failure of the compressor.

The small amount of power which is required for operating

the magnet valves is obtained from the trolley through a

/ 2 3 S 6 8 9 lO II /^ 15 14 IS 16 17 18 19 BO PI SB B3 B9 BS
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Curves Showing the Effect of Trail Gar on Motor Equipment.

In this system of control it is only necessary for the

motorman to place the handle of the master controller in the

series or the parallel position and the switches will then close

automatically, under the direction of a current-limit switch

in the motor circuit, and cut out the resistance until the full

series or full parallel position is reached. This effect is ac-

complished by making the master controller merely close the

magnet valve circuit of the switches required for the first

step, and arranging other circuits so that the closing of

these switches establishes new circuits to the magnet valves

of the switches for the second step, and so on, by means of

auxiliary contacts or interlocks mounted on switches.

This system of control is remarkably simple, consider-

ing the results that it accomplishes. About 1,000 or more of

these equipments are in use on a number of large roads

control resistance," and its application is governed by a

master controller at each end of the car. A direct wire from

the magnet valve of each switch, or combination of switches,

is carried to the master controllers, and these are so arranged

that when the handle is moved to any notch, the circuit of

the magnet valves of the several sw'itches corresponding to

that notch is closed and the switches are thus operated. By

moving the master controller from notch to notch, therefore,

the motorman starts and controls the motors in exactly the

same way as with the ordinary hand-operated controller,

except that instead of being mechanically connected to a re-

*.Abstract of paper presented as Section (L) of the report

jof the Committee on Equipment of the American Street &
Interurban Railway Engineering Association.
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volving^ drum, located on the car platform and carrying the

various contacts, the handle which he turns is connected by

means of the magnet valves and pneumatic cylinders to much
more powerful contacts close to the motors and underneath

the car. It will be readily appreciated that such an arranije-

ment is much simpler to understand than the automatic form,

and as a matter of fact, the various circuits with this form of

control can be as easily traced out as those of the ordinary

drum-type controller.

The various circuits arc carried to a multi-point train

line receptacle at each end of the car, so that the circuits on

two or more cars can be connected together by inserting a

suitable jumper between adjacent receptacles, and (he cor-

responding switches on each car can then be operated simul-

taneously by moving a single master controller.

Instead of the usual circuit brc.iker aljovc the niotorman's

head, a small plunger is so arranged on the side of the

switch group that when the current exce&ds the ' desired

amount the plunger is drawn in by the magnetic action of

the blow-out coil at the end of the group, and by its move-

ment opens the circuit to the magnet valves of the various

switches, thus opening the switches. .\fter having been

opened in this way, the switches cannot be closed again

until the master controller has first been returned to the

"off" position. .^II of the main circuit contacts, therefore,

corresponding to both controller and circuit breaker, are re-

moved from the platform and located beneath the car.

The return of prosperity to the country after the recent

period of depression is bringing to both city and interurban

railway companies serious traffic problems which can best

be solved by operating trains at certain times, instead of

single cars. This matter was treated from an operatinM

standpoint in a paper presented before the Transportation

& Traffic .Association last year by D. F. Carver, in which

the advantages of train operation are clearly brought out.

Such trains could, of course, be made up of a motor car

and a trailer, but at what expense to the equipment is indi-

cated in the accompanying curve. This embodies the results

of tests made by the writer a few years ago, and shows that

the addition of a trailer (with the same seating capacity as

the motor car, but somewhat lighter body and truck) for

only one round trip of approximately one and one-half hours

raised the temperature of the motors from its ordinary value

of 75 degrees C. to about 100 degrees C, and that over two

and one-half hours w^ere required, after the removal of the

trailer, for the motors to cool down again to the 75 degree

point. Had the trailer been kept in service for a longer

period, it is probable that a temperature of at least no deg.

C. would have been reached, in spite of the Cool October

weather during which the test was made. With multiple

unit trains, consisting of two or more motor cars, however,

the load on the equipment is even less when the cars are

coupled in trains than it is when they are run singly, and it

was with the idea of providing suitable apparatus, of the

simplest and most reliable character possible, to enable

such trains to be operated that the simplified form of unit

switch control has been laid out.

Mearly all of the essential features of the switches, mag
net valves, etc., employed in this form of unit switch con-

trol, are not new, but have been in use for a number of

years. We feci, however, that the simplification of the con-

trol circuits, and the general reduction in the number of

parts required to make up a complete equipment, has now

placed the apparatus on an entirely different basis, and

opened up a new and wider field for its application than

was ever before thought possible.

General experience shows that the introduction of a new
method of accomplishing a given purpose always leads to

improvements in the old method, rather than to its abandon-

ment, as might be expected. .As a result of this principle,

the more common use of indirect control has led to various

improvements and special features in the direct or hand-

operated controllers.

One of these improvements is the use of an au.xiliary unit

switch contractor in connection with the controller, for rein-

forcing and protecting it. To accomplish this purpose a

single pneumatically operated switch is mounted beneath the

car, and the circuit to its magnet valve closed or opened

by means of a pair of auxiliary contacts, operated by the

main controller drum.

Multiple Unit Operation with Hand-Operated Controllers.

In cases where double motor equipments are u^ed instead

of quadruple, and especially with single-end cars, two-car

multiple unit train operation may readily be arranged for

with ordinary hand-operated controllers. To secure this, it

is merely necessary to use a four-motor controller and re-

sistance on the cars instead of a two-motor one, together

with suitable receptacles and jumpers for connecting the

two motors on the rear car to the controller on the forward

(••^m^^
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curwl 1)\ merely connecting them to different voltage taps

on the tra^^tornu•r. Owing to the self-induction of such

motors, alio, which tends to mininiiite the current fluctuations,

smooth acceleration can be secured with comparatively few

notches, a total of five being usually sufficient even with

equipments aggregating 400 horse-power or more.

.All of these various control schemes as applied to differ-

ent sizes of motors have been used in service on various

roads, and all have been remarkably successful and sat'S-

factory. .-Ks an instance of this, the master mechanic of one

of the large single-phase roads stated not long ago that he

believed he was having less than one-half of the trouble with

his control apparatus than he would have had with hand-

operated, direct-current controllers.

TAR AS APPLIED TO THE SURFACE TitEATMENT
OF ROADS.

By Hervey J. Skinner, Engineering Chemist.*

The problem of preserving the surface of roads and high-

ways and the prevention of dust has been given attention by

highway engineers for many years, but not until the year

1905 was the question seriously considered in the United

States. The increasing use of automobiles and motor

vehicles about this time introduced a new condition to be con-

sidered in the building and preservation of roads. Reports

from various parts of the United States, England, France,

and wherever the use of motor vehicles had become common
showed that the automobile was exerting an extremely de-

structive effect upon road surfaces-

The macadam road has especially been subjected to this

destructive action since it is the form of construction most

commonly adopted for modern thoroughfares. The binder or

fine material upon the surface of the road is removed by the

constant passage of automobiles, thus exposing the larger

stones, which become loose and which are either left on the

surface or in windrows along the sides of the road. The
roughened surface presents greater resistance to traction

and allows water to percolate to the foundation of the road,

thereby seriously injuring the whole structure.

Up to this time the macadam form of construction had

been very satisfactory for the character of traffic for which it

was designed, namely, that of iron-tired horse vehicles. In a

perfectly constructed macadam road, the rock used is so

adapted to the kind and amount of traffic that the fine ma-

terial worn off from the rock replaces that which is removed

by atmospheric agencies. Under ordinary conditions, it has

been possible to maintain a hard and smooth surface at a

moderate expense.

The advent of the automobile has changed very materi-

ally the character of the traffic. The action of the rubber

tires is very different from that of iron tires and practically

no dust is worn off to replace that removed by ordinary wear.

The great tractive force or shear exerted by the driving

wheels of motor vehicles is the main cause of this injurious

effect. It has been demonstrated by a series of experiments

in which separate speedometers were connected to the front

and rear wheels of automobiles that there is a very appreci-

able amount of slipping of the driving wheels on the surface

of the road. This slipping effect throws into the air large

quantities of the fine surface material, which is caught by

the air currents generated by the car body and subsequent-

ly removed from the road bv the wind.

*Arthur D. Little, Inc., Laboratory of Engineering

Chem'stry, Boston, Mass.

Aside from the disintegrating action on the road, the

dust raised by automobiles is a menace to health and a source
of great discomfort to those living near much traveled high-

ways, especially in residential sections. .Another considera-

tion of importance is the damage to property and instances

arc reco ded where country estates have been disposed of far

below their value and farms and orchards abandoned owing
to the dust nuisance.

The increasing number of automobiles each year empha-
sizes their importance as a factor to be taken into considera-

tion, and consequently highway engineers have given careful

study to the necessity of making a change in the present

practice of road construction, as well as evolving some
method of preserving the surface of the enormous mileage

of roads already built.

The increased cost of maintenance resulting from these

changed conditions has resulted in a search for some method

of surfacing other than that commonly used on macadam
roads. Various materials have been proposed and used,

some of which are temporary in their nature and are simply

intended as dust preventives. Others arc more permanent in

character and are advantageous in actually binding the sur-

face of the road together, thus becoming an integral part of

the structure. Of this latter class, crude oil and tar arc the

most important and numerous preparations of these materials

have been used with varying degrees of success.

Coal tar has been employed in road building for many
years. Tar macadam roadways were constructed in Notting-

ham, England, as early as the year 1840, although under

rathei crude conditions. Coal tar pavements have been tried

in various parts of the United States, but as a rule the re-

sults have not been satisfactory, asphalt being found superior

as a paving material. In more recent years, tar macadam

roads have been quite successful and this form of construc-

tion is now used to a considerable extent.

The application of tar to the surface of a completed

macadam road, while comparatively new in thfs country, was

tried in France about forty years ago. THe results were

rather unsatisfactory, but the practice has been carried on to

some extent at intervals since that time, especially in Italy

and France.

In the United States, the first experiment which attracted

the attention of road engineers was in the summer of 1905,

when a series of careful experiments were made at Jackson,

Tennessee, by the United States Office of Public Roads in

co-operation with the city engineer of Jackson, to determine

the value of coal tar in the treatment of broken stone roads.

The widespread interest created by these experiments led to

similar ones in various parts of the country, particularly in

Massachusetts, Rhode Island, New York, New Jersey and

Pennsylvania.

The variation in the methods of application and the lack

of attention to the quality of the tar and the condition of the

road have led to a difference of opinion as to the real value

of coal tar in surface treatment.

The methods of applying the tar have varied consider-

ably, but perhaps the one more generally used, especially in

the earlier experiments, is to remove the dust and all loose

particles by thoroughly sweeping the surface of the road and

then applying the tar from an open kettle mounted on wheels

and fitted with a portable fire box. The tar is brushed over

and into the surface with stiff brooms such as are ordinarily

used for street work. The kettle is kept in advance of the

workmen and by using two kettles and hcatin.g one while

the other is in use, the process is made continuous. After

allowing the tar to soak into the surface for at least ten
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hours^ it is covered with a layer of sand or fine stone screen-

ings.
'

When several hours have elapsed, the road is complet-

ed by rolling with an ordinary steam road-roller.

In some places, and particularly in Europe, mechanical

means have been employed for applying tar. Some years ago,

the Road Improvement Association held in England a com-

petitive trial in which many of the machines were fitted with

ingenious devices. Nearly all of them provided for heating

the tar and applying it under pressure by means of com-

pressed air. Some of them were designed for carrying on

the whole operation with one passage of the vehicle. The

dust and loose particles were first removed by suction and

drawn up into a receiver. The tar was then applied by com-

pressed air and spread over the surface of the road by means

of automatic brushes. The fine material previously removed

was again distributed over the surface and rolled by the

steam-heated wheels of the machine. Some of these machines

were drawn by horses, and_ others, the largerones especially,

were self-propelled.

The method most commonly used at the present time is a

compromise between strictly surface application and tar

macadam construction, and is known as the penetration

methcd. In this method the surface of the road is broken up
]

by means of a scarifier, new material added to fill ruts or

other depressions, and the road re-shaped. After a slight

rolling without the addition of water, the tar is applied and

allowed to stand as in the previous method. A dressing of

fine material is then spread over the surface and the road well

rolled, with the result that a surface is formed in which

all of the spaces between the hard stone are filled with a

minimum amount of tar. A road treated in this manner is

similar to one built by the tar macadam process, in which the

stone and tar are mixed before being laid.

Many of the trials which have been made with tar as a

surfacing material have failed because of a lack of appreci-

ation of a number of important details. The structure of the

road, its condijtion at the time of treatment, the traffic to

which it is subjected, the character and amount of tar used,

are all important factors which are necessary for successful,

results.

The structure of macadam roads varies according as each

engineer has deviated from the original method of macadam

construction to meet his own ideas. As a rule, however, the

formation of the road is much the same and is of minor im-

portance in comparison with the actual condition of the sur-

face at the time the tar is applied. The road should be dry

and as free from moisture as possible, since water and tar

are not miscible in any sense, and if the tar is applied to a

wet road, the latter is, so to speak, tar proof and proper

penetration is impossible. In such a case, peeling of the

surface is very liable to result, owing to the tendency of the

tar to remain on the surface as a crust. It is equally im-

portant that the road surface should contain as little dust or

loose material as possible, as the latter will absorb the tar

instead of allowing the tar to be absorbed by the road. This

again results in the formation of a crust, which under certain

conditions will peel off, leaving the exposed surface of the

road comparatively free from tar.

The kind nnd amount of traffic to which different roads

are subjected is very variable and in cases where the traffic

is particularly heavy or excessive, ruts and hollows are sure to

exist. These irregularities in the surface make even rolling

impossible and unless repaired previous to tarring water will

collect in them and soon exert a detrimental effect upon the

tarred surface. In many instances, traffic has been allowed

on the road too soon after treatment, and this alone has been

t;; cause of a numbT r,f f.iilurrs.

The character of the tar is of almost equal importance as

the condition of the road. Tars vary widely in composition

even when produced by the same process. The character of

the coal used, the method of carbonization and the tempera-

ture of distillation all have a decided influence on the com-

position of the tar. The value of coal tar in the surface treat-

ment of roads depends almost entirely upon the binding

power of its heavy bitumens. Besides these biturnens, there

are present other substances such as water, ammoniacal

liquor, oily constituents including the light oils and the

creosote or "dead" oil, napthalene, anthracene and similar

compounds, and free carbon, the proportion of which varies

according to the manner in which the distillation process has

been carried out.

The presence of water in coal tar has a similar effect as

moisture in the road. If a tar containing water is applied to

a dry road, the latter absorbs the water more readily than

the tar, producing the tar-proof effect to which reference has

already been made. Difficulty is also experienced in handling

tar containing an appreciable amount of water since the water

causes foaming, and if the vessel is heated by direct fire the

danger of the tar going over the side of the vessel and tak-

ing fire is great.

Ammonia is another undesirable constituent, it being

alkaline in nature and having a tendency to form with the

oil constituents soluble compounds which are easily washed
out by the action of the rain.

Napthalene and anthracene, while they exert no particu-

larly harmful effect as in the cases of water and ammonia,
have no binding power and their presence simply reduces

the amount of bitumens which may be present.

Free carbon, like napthalene, has no detrimental effect,

but, on the other hand, it is a useless constituent so far as

road treatment is concerned and its presence reduces the

binding power and waterproofing- effect since it possesses

none of these qualities itself.

The oily constituents of the tar are valuable to some ex-

tent since they act as diluents. The light oils are more or

less volatile, and are probably evaporated .soon after the tnr

is applied to the road, but their presence makes the tar thin-

ner and consequently renders their application easier. The
creosote oils are also of some advantage as it is claimed they

add life to the tar and prevent its becoming too brittle.

The amount of tar is another important detail and if

more is applied than the road can properly absorb, it will re-

main on the surface and be taken up by the top dressing with

the resulting formation of a crust. Another objection to an

excessive amount of tar is that it has a tendency to become

sticky in warm weather and slimy in wet w-eather.

Sand or fine stone screenings have been used as a top

dressing in the majority of the trials with coal tar, although

occasionally the fine material removed from the road previous

to tarring has been used. Stone screenings are probably the

best material to use on a macadam road since they furnish a

dressing of the same material as the road itself.

A comparison of coal tar with other road binders and

dust preventives is somewhat difficult in the absence of really

comparative experiments. Some few trials have been made

in which different materials were used on the same stretch of

road, but in most cases those experiments using such ma-

terials have been on different sections of roadways and con-

sequently the results are not truly comparable.

.Another cause for lack of comparative data lies in the

great diversity of materials which have been used, .^s we

have seen, the efficiency of a dust preventive is in propor-

tion to its binding power and, therefore, a comparison of

onlv those materials of approximately the same binding
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power is justifiable. The various dust preventives really

form a series from water, which has no binding power, up to

coal tar and the heavy asphaltic oils, which have the maxi-

mum binding- power of any of the materials yet proposed.

Water, salt solutions and light oil emulsions are of the

nature of temporary binders, and are not to be compared
with the more permanent ones such as coal tar and oils hav-

ing an asphalt base.

The use of oil has been confined largely to the United

States and by far the greater portion of the work has been
done in the West, owing to the proximity of the oil fields

which supply oils with an asphalt base. In the eastern por-

tion of the United States the cost of transportation has been

so great that comparatively little experimenting has been

done with oil. Tar has been used quite extensively abroad,

especially in England and France. In the United States, its

use has been confined very largely to the eastern and north-

ern states, although the park authorities of the larger cities

have used tar to quite an extent.

Experiments have pretty clearly demonstrated that tar

is not adapted for the treatment of gravel or soft earth roads

owing to the fact that it does not amalgamate sufficiently well

with these materials to bind them together. For roads of this

class, therefore, oil has been more successful than tar. The
use of tar has been and must be confined almost entirely to

macadam or broken stone roads, and for roads of this nature

it is probably more suitable than oil.

Oil, as a rule, has greater power of penetration than tar,

but its value it dependent in a large measure to its asphalt

base and before its maximum binding power is reached the

more volatile constituents of the oil must be allowed to evapor-

ate. This evaporation is a slow process and until it is com-
plete the disagreeable odor of the crude oil will be apparent

and more or less objectionable. The use of oil has also re-

ceived considerable criticism owing to the damaging effect

which it has upon clothes and the paint and varnish of

vehicles, especially in damp weather, when a greasy, dis-

agreeable mud is formed.

Tar, on the other hand, solidifies quite completely as

soon as it is cold and does not depend except to a small de-

gree on the gradual evaporation of its volatile constituents

for its hardening. It is comparatively free from the objec-

tion of being picked up and thrown by the wheels of vehicles,

and although it has a decided odor which lasts for a short

time after application, this is not particularly objectionable

and to most people is much less offensive than that of crude

oil. An objection is sometimes raised to the use of tar on

account of a fine black dust which wears off the tarred

surface. It is true that such a dust is formed, but the amount

is insignificant in comparison with the dust which would

have formed if the road had been untreated.

It is claimed that coal tar has a decided antiseptic value,

hut how much importance can be attached to this feature is

questionable. It is reported that an investigation was carried

on in France to determine the number of genns present in

the atmosphere over a tarred and an untarred road in the

same neighborhood and the number over the latter was

found to be considerably in excess of those over the tar

treated section. Crude oil also possesses a similar antiseptic

property, but to a very much less degree.

.\ properly tarred road is similar to an asphalt pavement

although of a more resilient character. The stone is all

bonded together by the tar into a smooth, firm surface which

can be swept and washed in much the same manner as an

asphalt pavement.

The principal agencies which cause deterioration of

tarred or oiled surfaces are heavy rain, frost and the decaying

j

organic matter which accumulates on the surface of the road.
So far as can be determined one kind of road withstands the
action of these agencies as well as the other.

Water gas tar is used in connection with coal tar, but
not to any great extent by itself. It has a greater power of
penetration and less of it is required, but it is not so lasting
in character. It is really in a class by itself and occupies
an intermediate jKJsition between the temporary and the per-
manent binders. In some cases where a limited amount of
money is available or where for climatic reasons it is advis-
able to treat the road with the idea of its lasting only through
one season, water gas tar should prove a valuable dust layer
and any extension of its use will undoubtedly be in this direc-
tion.

The value of coal tar in the preservation of macadam
roads and as a dust preventive is still unsettled. It is certain,
however, that in the majority of cases the life of a treated
road has been materially lengthened, and by applying tar the
complete rebuilding of many roads at an enormous expense
has been avoided.

One great drawback in the standardization of tar treat-

ment is the impossibility of securing a uniform supjjly of
coal tar. Coal tar is purely a by-product and the processes
by which it is derived are never run with reference to the
quality of tar produced, but solely to obtain maximum
yields of gas or coke, as the case may be.

The impossibility, therefore, of manufacturing tar to

meet definite requirements makes it necessary to utilize the
supply available, but in so doing a certain amount of selec-

tion can be exercised and changes made whereby some de-
gree of uniformity is obtained. Some attempts have been
made to control the quality of the tar, but with rather un-
satisfactory results. The manufacture of special coal tar

preparations was intended to provide a greater uniformity,
but many of these are, in the opinion of those who have used
them, very variable and the success attending their use is

not in proportion to the extra price paid for them.

Strictly surface treatment of an already existing road,

even under the best conditions, can only be regarded as a

temporary expedient and its use will probably extend only in

cases where for financial or other reasons the rebuilding of

the road is not justified.

Partial reconstruction of the road whereby the surface is

loosened, reshaped and the tar applied before the rolling is

done is undoubtedly a method of considerable value and one
which will find more general application in the future. Many
highway engineers have predicted an entire change in the

methods of road construction, but it is difficult to believe that

th:: macadam method, which has been so universally and so

successfully used for a long time, can be eliminated. It is

more probable that some modification of the macadam form
of construction will be adopted in which event the tar mac-

adam method is sure to be one of the first to receive serious

consideration.

COMING MEETINGS.

National Cas and Gasoline Engine Trades Association.

Harry T. Wilson, treasurer, Middleton, Ohio; .Mbert Strit-

matter, Cincinnati, Ohio. Next meeting November 30,

December i, 2, tgog, at Chicago, 111.

National Association of Railway Commissioners.—Nov.
16. Annual meeting at Washington, D.C. Secretary, Martin

S. Decker, Albany, N.Y.

America Railway Association.—Nov. 17. Annual meet-

ing at Chicago, 111. Secy., W. F. .Allen, 24 Park Place, N.Y.
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CORRESPONDENCE
[This department is a meeting-place for ideas. If you

have any suggestions as to new methods or successful

methods, let us hear from you. You may not be accustomed

to write for publication, but do not hesitate. It is Ideas

we want. Your suggestion will help another. Ed.]

THE PRICE OF ENCINEERINC.

Sir,—The editorial on " Must the Young: Engineer Serve

Under Articles?" which appeared in the October 15th issue

of the Canadian Engineer, was written apparently expecting^

the answer " yes "
; but the editor has left the matter open

for consideration.

In view of this it might be well to notice that an affirm-

ative answer to the question would mark a critical point in

the development of engineering- in Canada. Whether the

result of the suggested change would be for better or for

worse, at all events there are several large problems in-

volved which, up to the present, have been allowed to remain

as " sleeping dogs."

In the first place it would hardly seem right to apprentice

young men to engineers who are themselves in no way

legally licensed as yet.

Second, the unfortunate differences (often imaginary)

which seem to exist between college and non-college engi-

neers must still be completely cleared away before the ques-

tion of " articles " would be of value.

Third, is it not yet unanimously decided whether engi-

neering is to be regarded as a profession, as a fad or as a

paying business .' Some believe in the first named ; and

some, it would appear, in the second ; while occasionally

you find a man sufficiently practical to accept the third con-

ception.

To say the least we arc at sixes and sevens on these

points which, together with some other problems must ob-

viously be solved in conjunction with that of apprenticing.

If these combined results could be attained there would

be little doubt as to the ultimate good effect upon the engi-

neering of this country. However, it is doubtful what influ-

ence the suggested change might have upon the financial

aspect of engineering which under existing conditions is not i

wholly satisfactory. It is with this state of affairs the pres-

ent article is intended to deal.

\Vc are told that in Canada there arc ten or twelve col-
|

leges grinding out young engineers, presumably for em-

ployment in this country. In addition to this we have a num-

ber of young men entering the work without technical train-

ing ; and also an influx of foreign engineers, draughtsmen,

etc. Decidedly we are suffering from over-production.

Let Us consider first the effect on the young engineers I

(say those with not more than ten years' experience). In i

them, according to the law of supply and demand it mean?
lower salaries, the which has for some time been declining,

j

As a consequence the more ambitious will naturally seek
|

employment in the United States. Such men are usually

well appreciated by the far-seeing American employer, and
,

they are lost to their native land.

In spite of the low salaries we still find Canadian youth

quite as anxious to take a chance on the " manly profession."

But no wonder in view of the luring inducements of " work-

ing for experience " and " love of one's professioi^ " hnndod

out periodically by fatherly " disinterested parties."

At the present time consulting engineers, contractors

and engineering manufacturers are reaping a harvest due to

over-production of office and field assistants. Offices are

flooded with applications from bright, intelligent young men
whose experience is usually sufficient to handle a high per-

centage of the work.

So much is this the case that Canadian employers have

naturally become independent as regards their engineering

departments. They know that plenty of men are available

;

and with an eye for present dividends only, the one aim is

to employ the office staff at the lowest possible price, regard-

less of the ultimate effect.

Canadian offices frequently have the reputation of not

holding men very long. This is probably due to the above

reason. Lack of interest, dissatisfaction and inferior work

are the sure outcomes of underpaid labor.

Let us now consider the effect of the present condition-

upon the consulting engineers, the contractors, etc., or in

other words upon the actual cost price of engineering.

.\t first sight it would appear that the cost was lowered.

However, upon examining other lines of business, depart-

mental stores, for example, we find that those concerns with

the best organization, and paying the highest prices for

their skilled labor are producing the cheapest goods. Now
how many engineering businesses in Canada can state that

their organization is so perfect that, for instance, the average

young men can enter their offices and remain absolutely free

from the effects of petty favoritism or jealousy? And, also,

that a young graduate with a few months experience can

actually earn $100 or $125 per month?
Such conditions exist in the office of a well-known suc-

cessful New York contractor.

.'^t best engineering- is a poorly paid occupation, ana the

present financial outlook is decidedly unfavorable for young

and old from a monetary standpoint. It certainly devolves

upon all members who take a practical businesslike view of

their work to " boost " the price from top to bottom.

Experience in engineering is certainly necessary, but

the deafening howl of the experience faddist throughout the

country is not only lowering the price, but also in like pro-

portion the confidence and respect of the general public in

our national engineering.

If we felt certain that apprenticing engineers would

raise the price, undoubtedly, if for no other reason, the

change would be a God-send. But results in Europe have

not worked thus. We might also glance at the conditions in

electrical engineering where apprentice courses are of fre-

quent occurrence. Starvation wages and general cut-rate

prices have resulted.

Better organization and less internal friction will un-

doubtedly produce a better quality of work from juniors and

increase their earning capacity. The ultimate benefit to all

classes is evident. Good engineering is a valuable asset to

the whole community and fully warrants the highest remuner-

ation for all persons concerned. Yours truly,

R. E. W. Hagarty.

Toronto, October iqoq.
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PROBLEMS IN APPLIHI) STATICS.

T. R. Loudon, B.A.Sc.

(Registered in Accordaiue with the CupyriKlit Act.)

ll is the inttiitioii in llu' lolKAvint; series

of problems to tirsl tai<e up exiimples ol a most

elementary nature and gradually work up to

the more difficult problems of every-day prac-

tice. Of course, it is primarily assumed that the

reader is either couNcrsant with a lew ol the

elements of statics, or is in a position to read

some work on the subject. In order to assist

the reader, the laws which are to be applied

in each problem will be t;i\en in heavy type at

the head of each question. It will also Ix; the

endeavor t<i set a problem each week that will

in some manner bear on the example just

solved, and in tlu- following week the explana-

tion will be given, thereby enabling the reader

to exercise his ingenuity.

If the Vector Polygon be drawn for a set of forces

which are in equilibrium, the polygon must close.

Let h"ig. 58 represent a chain passed tliroiigli a

pulley to which is attached a hook, as shown. It the

Fig. 58.

chain is inclined to the horizontal at 60° on each side

of the block, what stress will be induced in the chain

by hanging a weight of 3,464 pounds on the hook?
For all practical purposes the condition of affairs

is such as indicated in the Statical Diagram (Fig. 59),

a known force .'\B of 3,464 pounds acting vertically

downward, and two unknown forces, BC and C.\, acting

in directions which are inclined at 60° to the horizontal.

It is required to find the magnitudes of the two
forces, BC and CA.

The three forces AB, BC, and C.\ are in equili-

brium ; therefore, if their vector polvgon be constructed,

it must close.

To construct the \'ector Polygon :

—

From any initial point .\ (Fig. 60) draw a line AB
to represent completely the vertical force of 3,464
pounds, which is knowm as the force AB, A and B being

the letters on the areas to each side of the line repre-

senting the force in the Statical Diagram. (Sui:h a
system of lettering is known as Bow's Notation.) From
H (Fig. 60) a line is drawn to represent the known
direction of the so-called unknown lone HC (I'ig. 59).

Now, because the vei,t(»r polygon must close, we
know that the line representing the unknown force C.\
must pass through the initial point .\ (Fig. 60). There-
fore, from A (Fig. do) draw a line making 30° with
.\M; i.e., lo represent the direction of the force CA.
This line intersects the last line, drawn from B, at C.

BC and CA (I'ig. 'xj) represent completely the

hitherto unknown lorces, anil, since the sense marks in

a vector jiolygon must point continuously from the

initial to the final point (which in this case arc coinci-

dent), the senses of BC .-mil (-A arc as indic-iled by the

arrowheads.

If now, the sense marks as found in Fig. 5o arc

placed on the representations of BC and C.'\ in the

Statical Diagr.im, it is seen that both BC and CA act

away from the point ; i.e., they are tensile forces. The
chain is, therefore, in tension (tends to tear apart), 'i'his

last fact might easily have been seen in the tirsl place,

for a chain could not transmit other than tensile forces

;

but it is dangerous practice to assume, without proof,

conditions which seem to be self-evident.

±- .' . horilsontal D

B
Vector Polygon

Fig. 60.

34-64-

Stafical Dia0.
Fig. 59.

In order to find the magnitude of BC and C.\,

drop CD perpendicular on .AB.

AD = DB.

Since .AB represents 3,464 pounds,

AD = 1732 = DB.
DB 1732

BC = = X 2 = 2000.

cos 30° 1.732

AD 1732

C.A = = X 2 = 2000.

cos 30° 1.732

If Fig. ho has been constructed to scale, the lines

BC and C.\ should each scale 2,000 pounds.

From the preceding it is seen, then, that the chain

is in tension to the extent of 2,000 pounds.

The problem might have been stated in this man-

ner: If the chain (Fig. 58) can safely stand tension to

the extent of 1,500 pounds, what is the maximum weight

that may be placed on the hook?

(This last problem will be solved next week.)
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS 413

Dorchester Street West, Montreal President, George A.

Mountain ; Secretary, Professor C. H. McLeod.

QUEBEC BRANCH—
Chairman L. A. Vallee; Secretary, Hugh O'Donncll,

P.O. Box IIS, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto. Meet last Thursday of the month.

MAN1T0B.'\ BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

4ct-4i Flack Block, Vancouver. Meets in Engineering

Department, University CoHege-

OTT.'^WA BRANCH—
Chairman, C. R. Coultee, Box 560, Ottawa; S. J.

Chapleau, Box 203.

MUNICIPAL ASSOCIATIONS.
ONTARIO MUNICIPAL ASSOCIATION.—President, Mr.

George Geddes, Mayor, St. Thomas, Ont. ; Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St.

Thomas, Ontario.

UNION OF .ALBERTA MUNICIP.ALITIES. — President,

H. H. Gaetz, Red Deer, ./Vita. ; secretary-treasurer, John

T. Hall. Medicine Hat, .Mta.

UNION OF NOVA SCOTIA MUNICIPALITIES.—Presi-

dent, Mr. A. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—Presi-
dent, Mayor Hopkins, Saskatoon ; Secretary, Mr. J.

Kelso Hunter, City Clerk. Regina. Sask.

CANADIAN TECHNICAL SOCIETIES.
ALBERT.A^ ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.
1

CANADIAN ASSOCIATION OF STATIONARY EN- ,

r.IVF.ERS.—President, Charles Kelly, Chatham, Ont. ; Sec- I

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-
|

.ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice-
1

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.
'

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION—President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Company, Toronto; Secretary, James Lawler, 11 Queen's

Park, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, Dr. W. Doan, Harrietsvillc, Ont. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE. — Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILW.AY CLTTB— President, H. H.

Vaughan: Secretary, James Powell, P.O. Box 7. St. Lam-

bert, near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.
j3combe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto, President, C. A. Jeffers ; Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY. — President,

Dr. Martin Murphy; Secretary, B. F. Mitchell, City Engi-
neer's Office, Edmonton, Alberta.

ENGINEER'S CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor ; Secretary, C. McDermid, London,
England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrell.

MANITOBA LAND SURVEYORS.—President, George
McPhillips ; Secretary-Treasurer, C. G. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, S. Fenn ; Secretary, J. Lome Allan, 15

Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

Secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.-
President, Louis Bolton : Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
ADA.—President. A. F. Dunlop, R.C.A., Montreal, Que.,

Hon. Secretary, .Alcide Chausse, 5 Beaver Hall Square, Mont-

real, Que.

WESTERN CANADA RAILWAY CLUB. — President,

Grant Hall ; Secretary,, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

.August, at Winnipeg.

AMERICAN TECHNICAL SOCIETIES.
AMERICAN INSTITUTE OF ELECTRICAL ENGI-

NEERS (TORONTO BRANCH).—W. H. Eisenbeis, Secre-

tary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS. — President. J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILW.AY BRIDGE AND BUILDING
.ASSOCIATION.-President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass. ; Secretary, T. V. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que. ;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago,

111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, Now York, N.Y.

First and third Wednesday, except July and August, at New
York.

AMERICAN SOCIETY OF ENGINEERING - CONi
TRACTORS. —President, George W. Jackson, contractor,

Chicago; Secretary, Daniel J. Haner, Park Row Building,

New York.

(Continued on page 50.)

jm
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY

Canadian Pacific Railway .

.

Canadian Northern KaUway-
'Grand Trunk Railway
T. & N. O
Montreal Street Railway . .

.

Toronto Street Railway
Winnipeg Electric

Mileace
Operated

8.920.6

2,986.9

3.536
334
138.3

114
70

Capital in

Thouiands

IIGO.OOO

236,0u6
(Gov. Road)

18,000
$.000
6,000

Par
Value

EARNINGS
Week of Oct. U

1100

'

ioo

166
100
100

1909

I2.138 docT
300.C00
914,8G0
87,868
77,673
75,280

1908

1,611.000

265,300
840,583
20.838
70.483
68.560

STOCK (JUOTATIONS
TORONTO

Price
Oct. 14
'08

176

161

Price
Otl-7
09

lS7i

' Sales
Week
F.nd'd

jOct.14

186] 1861 427

Price

Oct. 7
•0»

MONTREAL
Price
Oct. I5

Pnce
Oct. V

09

176i 176186 1861

•111. prei. iwj.irdpret. 67J! ordinary'
Mj"

187i
124i

1871
124

.' . 1881 .ll>8l214)

122 1041 lU3r
60| 162

ll>8l214i

ML ml
B2jil87i

214)
123]
1871

Price

Oct 14
•09

186 185)

212) 210)
1251 124)

Sala<
Week
Knd'd
Ocl.14

1649

<87

* G.T.R. Stock ia not listed on Canadian Eichances Thes* pricaa are ouotad on the London Stock Exchaota.

ONTARIO ELECTRIC RAILWAYS.

From week to week we propose to give, on our page

devoted to transportation interests, particulars of the equip-

ment, mileage, and other information regarding the rail-

ways of Canada, together with a list of the officials. This

series of articles commenced in our issue of October ist.

Previously Given:—
Brantford and Hamilton Railway.

Chatham, Wallaceburg and Erie Railway.
Cornwall Street Railway.

Guelph Radial Railway.
Gait, Preston and Hespeler Railway.

London Street Railway.

THE INTERNATIONAL TRANSIT COMPANY, SAULT
STE. MARIE, ONT.

President, Mr. C. D. Warren, Toronto.

General Manager, Mr W. C. Franz, Sault Ste. Marie, Ont.

Manager, Mr. T. J. Kennedy, Sault Ste. Marie, Ont.

Chief Engineer, H. Wclburn.
Purchasing Agent, Mr. T. H. McGillivray, Sault Ste.

Marie, Ont.

Kind of Road : Street Railway.

Length of Road, in miles:

Single track, 3.6S.

Character of Service :

Car equipment, Xo., 8 motor cars ; type, closed full

vestibuled.

Xumber of motors, 6 cars, 4 motors each ; 2 cars, 2

motors each; power of motors, 40 h.p.

Method of Controlling, unit control, G. E. Co.

Method of Braking, hand brakes, "Peacock."

Gauge of tracks, 4 ft. S'A in.

Weight of rails, 80 lbs.

Power:

Direct current, D.C.

Voltage of transmission, 550 volts.

Trolley voltage, 500 volts.

Current collecting devices, overhead trolley, 6-in. wheel.

Power of motors, 35 and 40 h.p.

Method of braking, hand.
Gaug:e of tracks, 4 ft. Sjg in.

Weight of rails, 60 lbs.

Power:

Direct current, D.C.
Voltage of transmission, 500 volts.

Trolley voltage, 500 volts.

RAILWAY ORDERS.

KINGSTON, PORTSMOUTH & CATARAQUI ELECTRIC
RAILWAY COMPANY, KINGSTON.

President, Mr. H. W. Richardson.

Superintendent and Purchasing -Agent, Mr. Hugh Nickle.

Chief Engineer, John Evans.

Kind of Road: Street Railway.

Length of Road, in miles:

Single track, 8.

Total in single miles, 8.

Character of Service:

Xumber of motors, 46.

Type, G. E. 800-1,000-67

8265—October 5—Granting leave to the Norfolk Co. Tel.
Co. to erect, place, and maintain its wires across the track
of the G.T.R. at Lots 5 and 6, 14th Con., Tp of. Townsend,
County Norfolk, Ont.

8266—October 5—.Authorizing the Dominion Natural Gas
Company, Ltd., to lay and thereafter maintain a gas main
under the track of the G.T.R., where the same crosses Tal-
bot Road, Tp. of Wyndham, County of Norfolk, Ont.

S267—October 4—Granting leave tt. the Kaministiquia
Power Company to erect, place, and maintain its wires
across the track of the C.N.R. at their intersection of Ed-
ward Street, West, Fort William, Ont.

826S—October 4—Authorizing the C.P.R. to construct,
maintain, and operate branch line for the Kaufman Lumber
Company at mileage sg.i, on the Sudbury-Kleinburgh Branch
of its line.

8260—October 7 — Granting leave to the C.N.Q.R. to

place, and maintain its tracks and telegraph wires under the
telegraph wires of the G.N.W. Telegraph Company and the
C.P.R. Company at the crossing of the C.P.R. at Lachevro-
tiers, Parish of Deschambault, County of Portneuf, P.Q.

8270—October 7—Granting leave to the Manitoba Gov-
ernment Telephone system to erect, place, and maintain its

wires across the track of the C.P.R. on Nairn Avenue, and
Eaton Street, Elmwood, Winnipeg, Man.

8271—October 6—.Authorizing the Saskatchewan Govern-
ment Telephone system, to erect, place, and maintain its

wires across the track of the C.N.R. near Craik, Sask.
S-7- — October 6 — Authorizing the Unite<J Gas Com-

panies, Ltd., to lay and thereafter maintain gas pipe under
the track of the G.T.R. where the same crosses Forks Road,
I St Range from the river, Tp. Moulton, Countv Haldimand,
Ont.

S225 to 8270—October 7—Granting leave to the Bell Tele-
phone Company to erect place, and maintain its wires across

the track of the P.M.R.R., M.C.R.R., C.P.R., and G.T.R. at

various points in the Province of Ontario.

82S0 to 8285—October 6—Granting leave to the Hydro-
Electric Power Commission of Ontario, to erect, place and
maintain its wires across the track of the G.T.R. at six

points in the Province of Ontario.

(Continued on Page 47.)
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebec.

MONTREAL.—Tenders will be received up to Wednes-

day. 27th October, for timber, and Portland cement. Speci-

fications mav be obtained upon application to Mr. F. \V.

Cowie, Chief Engineer, at this office. David Seath, secre-

tary-treasuror, harbour commissioners, 57 Common Street,

Montreal.

Ontario.

OTTAW.A.—Tenders will be received until Thursday,

Xovember 25th, for the packing of material and supplies for

points along the Yukon Telegraph line between Quesnelle

and .Atlin, in the course of the season of 1910, 191 1, and

igi2. Forms of tender and specification may be obtained

and form of contract seen on application to Mr. J. T. Phelan,

Superintendent of Government Telegraphs, Vancouver, B.C. ;

Mr. William Henderson, District Superintendent Government

Telegraphs Victoria, B.C. ; and from the Government Tele-

graph Agents at Ashcroft. B.C. : Quesnelle, B.C. ;
Hazelton,

B.C. ; and Telegraph Creek, B.C. Napoleon Tessier, secre-

tar>', Department of Public Works, Ottawa.

BERLIN.—Tenders will be received until Thursday, Oc-

tober 2Sth, for paving King Street. A. H. Millar, town

clerk; Wm. Mahlon Davis, C. E., town engineer. (Adver-

tised in the C.inadian Engineer.)

BRANTFORD.—Tenders will be received until Wed-

nesday. October 27th, for the construction of concrete and

pile abutments for a bridge over Big Creek, near Kelvin

Ont. W\ H. Fairchild, C. E., 54 Market Streeet, Brantfcrd,

Ont.
,

L.\TCHFORD.—Tenders will be received untU Thurs-

day, October 28, for the construction of a Dam and Sluice-

ways across the Montreal River at Latchford. Plans and

specifications can be seen at the office of J. G. Sing, district

engineer. Confederation Life Building, Toronto, and on ap-

plication to the Postmaster at Latchford. Napoleon Tessier

secretary. Department of Public Works. Ottawa.

OTT.AW.A —Tenders arc invited for a supply of pipe

42 inches in diameter, to cost about $64,000. Mr. N. J.

Ker, City Engiijeer.

PORT COLBORXE—Tenders are invited by this miin-

icipality for a pump with a capacity of 400 gals, per rriin-

ute, in connection with waterworks extensions that are being

made. Tenders for a 30 h. p. electric motor are also wanted.

TORONTO.—Tenders will be received until November
2nd for the construction of a gate house to be built over

the South Tunnel Shaft at the Island. Joseph Oliver

(Mayor) Chairman. Board of Control, (.•\dvertised in the

Canadian Engineer.)
TORONTO—Tenders will be received until Thursdiv,

October 2S, for turbine pump^. Further particulars may be

had from the city engineer. (.Advertised in the Canadian
Engineer).

TORONTO.—Tenders will be received until Thursdav,
October 28, for electric motors. Further particulars may be
Jiad from the city engineer. (.Adv;"rtiscd in the Canadian
Engineer).

TORONTO—Tenders will be received until Wednesday
loth November, for all the cherry, birch, manle, spruce, hem-
lock and other classes of timber, estimated to contain over
fifty million feet of hardwood, and ever fiftv mill'nn feet of

soft wood, on a tract situatid on the Georvrian Bay at B'-.iv-

erstonp River. McCarthy. Osier, lloskins & llarcnurt, Tor-
onto. Solicitors.

WESTON.—Tenders will be received until Mcndav.
November ist, for (a) laying 23,600 lineal feet of wit^r
mains, (r) steel water tower and foundation, (d) cast iron
pipes and special castings, (e) fire hvdrants, gate valves,
valve boxes, etc., (1) sedimentation ba-in. R. J. Bull,

Rccvc ; Willis Chipman, consulting engineer, 103 Bay Street,

Toronto.
Manitoba.

\\1N.\1PKG.—Tenders will be received up to Monday,
November 1st, for supply of one motor hose wagon for the

Fire Department, capable of carrying 2,000 feet of 2yi in.

coltcn, rubber-lined fire hose, approximate weight 2,200 lbs.,

and six men, approximate weight 1,020 lbs. M. Peterson,
secretary. Board of Control.
Saskatchewan.

MOOSE JAW.—Tenders will be received for a supply of

coal from the date of acceptance of the tender to the first of

July, iQio, for the operation of the power plant of the city of

Moose Jaw up to Monday, the 25th October. John D. Simp-
son, City Clerk.

MOOSE J.AW.—Tenders for Laboratory Fittings will be
received up to October 30th. J. W. Sifton, Secretary.

Alberta

T.ABER.—Tenders will be received up to 31st October,
for the construction of a Waterworks System in the town
of Taber. Geo. C. Millar, Secretary-treasurer.

British Columbia.

\'ANCOL'\'ER.—Tenders will be received until Novem-
ber Qth, for building a large bridge over False Creek, this

city. Messrs. Waddell & Harrington, consulting engineers,
Kansas City, Mo. (Details advertised in the Canadian En-
gineer.)

» ^ »

CONTRACTS AWARDED.

Quebec.

-MONTRE.AL.—Tenders for the reconstruction of the
bridge over the railway tracks on St. Catherine St., east,

were:—Dominion Bridge Company, Montreal, .$63,091; E.
G. M. Cape, Montreal, $63,886. The contract was not
awarded.

MONTREAL.—The new Roval Arthur Schcol will be
erected by .Mr. C. E. Deakin, for $82,452.

t,)L"EBFX.—Messrs. Simonean & Dion have been given
the contract for building the Quebec Technical School, for

$233,800.
QRtario.

TORONTO.—The Canada Foundry Company has se-

cured a half-million-dollar contract from the Dominion Steel

Company of Sydney, N. S. The work to be done is the ex-

tension of the Bessemer blast furnaces and plants, with two
open hearth furnaces.

TORONTO.—The contract for one 650 kilowatt, 120
r.p.m. engine type alternator, together with switchboard,
steam driven exciter and motor .generator set. has been
awarded to the General Electric .Manufacturing Company of

Sweden, through their representatives, Messrs. Kilmer, Pul-
len & Burnham, Toronto.

TORONTO.—The Dickson Bridce Company of Camp-
bellfcrd, Ontario, Jias been awarded a contract for the steel

superstructure of the Wilton .Avenue bridge. Their tender
is for 875,644 pounds of material at $4.0) per cwt., $35,809.
.Sir William .Arrol. of Glasgow, Scotland, whose tender was
$45,645. estimated that the structure would require a million

pounds of steel. His tender is at $4.41 a pound. F. H.
McGuigan, of Toronto, bid $51,725, while the Motherwell
Bridge Company of Motherwell. Scotland offered to do the

work for .$64,872. The Cleveland Brid're & Engineering Co.,
of Darlinfton, England, would do the work for .$45,562.50.

This tendor was next to the lowest. In all. seven bids were
received.

TORONTO.—On Wednesday, the controllers awarded
the following asphalt pavement tenders: To Godson Con-
tracting Co.. Cecil St., Henry to Beverley. .$1,629: Trinity
.S(|uare. Vonge to 220 feet west. $070. To Barber .Asphalt
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Co., Lennox Si., Bathurst to Manning, $4,t>55 ; Maple Grove,

Brcck to O'Hara, $i,()5;>. To City KiiKinccr, GJcd road,

bridse to HiKhlandri, $1,830; Russell Hill. Clarndon to St.

Clair, .'^0,507; Heath St!, Von.ife to .Avenue road, $11,077,

Ro.\borouxh St., F.dKar to Uinsearth, $12,707.
TORONTO.—The following tenders were received by the

city of Toronto for 1 ,o.So lenjfths of 16-inch cast iron water

pipe :—
Per length.

The National Iron Works $27-45
The Canada Foundry Company 30.67

Other tenders, $31, $31.12. $32.30.

The .National Iron orks, the company recently incorpor-

ated by Mr. Cawthra .\Iulock, will receive the contract. The
material is to be delivered next spring.

Manitoba.

roRT.\(;i-: L.\ I-R.^KIK.—The tender of L. B. Mer-
riam of Merriam, llyland & Plummer, Winnipeji', $10,530
for conipletini^ the needle dam here has been recommended
b> Mr. W. G. Chace, of Smith, Kerry & Chace, for accep-
tance.

Wl.N'NIPPXf.—The Western Construction Co'y have the

contract for the trench work in connection with a six-mile

pipe line from the Red River at St. Boniface, to the N. T.
Railway shops at Winnipeg. The 12" pipes with wooden
bands will be supplied and installed by the Canadian Pipe
Company of X'ancouver. B. C.

Saskatchewan.

M.Vl'Lt: CREKK.— A. P. Burns of Medicine Mat, ,\lta ,

has been awarded the contract for buildinir about five miles
of sewers here. Mr. C. M. .Arnold, of Lethbridge, was the
tensulting engineer.
Alberta

C.ALG.ARY — The order for four 750 k.v.a., water-cooled
step-down transformers for the Calgary Power & Transmis-
sion Company has been awarded to the General Electric
Manufacturins Company of Sweden, throutrh their repres-
entatives in Canada, ^[essrs. Kilmer PuUen & Burnham,
Toronto. Messrs. Smith, Kerry & Chace Toronto, consult-
ing engineers.

C.ALG.A.RY.—:The contract for about S,ooo lbs., of wire
for the balance of this year's electric li"-ht work was let to

the Canadian General Electric Company, who have just
opened a branch in Calgary, at $17.20 a hundred, with a
disccunt allowance of the half of i per cent, for 30 days'
cash. The tender of the Northwest Electric company was
$17.70 with no discount, and that of the Enterprise Electric
Company. $18.50. .All these prices are f.o.b. Calgary.

British Columbia.

VICTORl.A.—The Westminster Marine Railway Com-
pany's tender of $20,000 has been accepted bv the Columbia
Coast Mission for a boat with a 100 h. p. gasoline engine.

SEWFRAGE AND WATERWORKS.

Ontario.

GTT.AW.A.—Mr. N. J. Ker. city engineer, has been
authorized to proceed with the construction of a pipe line

from the end of the new aqueduct to the intake at Nepean
Bay. a distance of one mile. The estimated cost of the pipe,
whose inside diameter is to be 42 inches is $64,000.

WESTON.—Tenders are invited until Mondav. Novem-
ber I St, fcr the construction of waterworks. Mr. Willis
Chinman. nf Toronto, has charge of the work.
British Columbia.

\ICTORI.A.—The water pipes for the new distribution

system in the municipality of Oak Bay have arrived, and the

council have decided to lav them bv dav labor.

RAH.WAYS-STEAM AND RI.FCTRIC

New Brunswick

ST JOHN.—The Drummond Company, which is oper-

ating the iron mines in Gloucester County, N.B.. have fifteen

miles of the railway already graded, and the rails are now
being laid. .All the work will be finished by spring. At
present 400 men are at work on the railway construction,

and if it were possible to secure laborers the number might

be doubled. About fifty men are at work at the mine pulling
in tracks and spurs" and turning out the ore. The heavy
mining machinery cannot be taken in until the railroad i->

completed.

Quebec.

.MO.NTRK.AL.—Farnham car shops, in connection with
the CP. R. have been closed and the men and plant will be
moved to Montreal to become part of the .Angus shops. At
the C.P.R. headiiuarters it was explained that the change
was in the interest of economy and elliciency. Four hundred
men are affected.

Onta.io.

OTT.AW.A.—The Canada (iazette, this week, contains
notice of a large number of applications to Parliament for
new railway charters and for extensions of time for the con-
struction of lines i)rcviously authorized. The Canadian
Northern Railway asks for authority to construct eleven new
branch lines and for an extension of lime on fourteen lines
in the west. The new lines proposed are from Dundee to the
Winnipeg River ; from Portage la Prairie southerly to town-
ship 2, range 7; from llartney westerly to township 5, range
7 , from Moose Jaw to Bicnfait ; from Davidson northwesterly
to a point on the Saskatoon-Calgary line; from Lashburn.
westerly to a point between Camrose and Edmonton ; from
a point on the Saskatoon-Calgary line to the Rocky .Moun-
tain House ; from a point on the Saskatoon-Calgary line near
the crossing of the Red Deer river north-westerly to Vcllow-
head Pass; from Winnipegosis southerly to the south end of
Lake Manitoba; from a point on the authorized Prince .Al-

bert to Battleford line to the Great Slave Lake; from the cast
end of Lake Manitoba, via the Narrows, to the Grand \iew
and Roblin branch.

OTT.AW.A.—The Dominion Government section of the
Grand Trunk Pacific has cost to date $51,950,717, the Na-
tional Transcontinental Railway Commission reports. Dur-
ing the twelve months ending March 31 last $24,8g2,772 was
expended in construction between Moncton and Winnipeg.
•At the end of M.arch there w-ere 725 miles graded and 345
miles of track laid.

OTT.AW.A.—The toll of death in construction work on
the National Transcontinental Railway during the last fiscal

year was 68, while 22 men suffered serious injuries. The
fatalities were, for the most part, caused by carelessness on
the part of the men handling dynamite. Most of the killed
were Italians or Swedes. There were over 12,000 men in the
army of railroad builders during the past year.

TORONTO.—The Tcmiskaming cS: Northern Ontario
Railway recently placed with the Canadian Locomotive Com-
pany, Ltd., of Kingston, Ont., orders for four freight, two
passenger and two switching engines. The freight and
passenger engines are lo-wheelers, 19 x 24-inch, weighing
146,000 lbs. in working order, of which 114,000 lbs. is on the
drivers, and 32,000 lbs. on the trucks. The driving wheel
base is 13 feet 6 inches; the total wheel base of engine 23
feet 8 inches. The passenger and freight engines are the
same, with the exception of the driving wheels, which, for

the passengers are 63-inch diameter, and for the freights 57-

inch diameter. The switching engines are the usual 6-wheel
type (0-6-0) ; weight in working order 128,000 lbs. : cylinders

19 X 26-inch; driving wheels 51-inch diameter, wheel base
1 1 feet I inch.

WINDSOR.—The removal of the bulkheads on Monday
froin the tubes at the Canadian end ofthe Michigan Central
tunnel under the Detroit River, completely opened the sub-
aqueous passage. Officers of the construction company
made a trip of inspection under the river and found the

passage practically free of water. The next work will be the

electrical installation.

Manitoba.

1) \rPHIN. — Steel laying and drivin"- piles for the

bridges on the Ste. Rose branch of the C.N.R. east of Ochre
river was commenced on October 13th, by the Mackenzie
and Mann Construction company. This work will be rushed
to completion before the winter. The first regular train

service was inaugurated on October 14th. on the Hudson
Bav line of the C. N. R. This service will be weekly from
Hudson Bay Junction 10 the Pas Mission, the present I'ri^d

cf the steel which is 90 miles north of Prince .Albert.

WINNIPEG.—Chief Engineer Schwitzer, of the C.P.R.

.

stated a Few days ago that the new branch line across the

prairies from Saskatoon to Wetaskiwin will be completed in

less than a week. There is but sixteen miles to lay on this
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stretch, which is 330 miles in length, and which has been

under construction for the past two years. The new line

runs parallel with the G.T.P. and C.N.K., and opens up a

fin« stretch of country, which already is well settled.

WINXIPEG.—The active work of locating the line of

the Hudson Bay Railway has begun. Mr. W. J. Clifford,

with a large party have commenced work at the Pas Mission.

Other parties w-iil be sent out later. It is the intention to

push the location line as fast as possible. The parties will

work out all the winter, and supplies will be transported by

dog trains.

Alberta.

EDMONTON.—The Great Waterways Railway has

made an actual start on the work of locating a line from

Edmonton to Fort McMurray, 400 miles. On Saturday last

sixteen surveyors were sent out, and they will commence
operations about 1 5 miles north of the city.

EDMONTON".—Mr. C. R. Stovel, right of way agent for

the C. N. R., was recently in the Stettler district, to obtain

right of w^av for the line from A'egrevTIle to Calgary. The
grading from Camrose to Stettler is practically completed.

British Columbia.

VANCOUVER.—Winter weather notwithstanding, the

work of surveying for the transcontinentals now entering

British Columbia is to be oushed with vi^or durine the next

few months. .^ Grand Trunk Pacific party is in the territory

between Nicola Lake and Kamloops, while the Canadian

Northern outfit, which has been on the North Thompson all

summer, is preparing to push on from Cranberry Lake. .An-

other party will work in the Yellowhead all winter for the

same company.

VICTORI.^.—Mr. H. Fry, rcpresentin-,' the British Col-

umbia Government, and W. J. H. Holmes of the E. & N.

Railway Company are in charge of parties which have been
sent out to re-survey the northern boundary of the E. & N.

railway lands.

NELSON.—The street railway by-law was carried al-

most unanimously. The company's plans as to initial equip-

ment and extension comprise : Motor generation set, in-

cluding sheds, switchboard and necessary cable from sub-

station to trolley mains, $11,000. Two double-truck four-

motor cars and two trailers, $12,000. Car barns, machine

shop and full line of repair parts, $2,500. Rotary broom

and apparatus necessary to attach same to core, $1,200. Belt

line extension, $16,000. Total, $43,700.

\"ICTORL\.—Track-laying on the Alberni line of the

C.P.R. is being rushed. The branch has been graded to a

point about five miles beyond French Creek, and by the end

of the year the company hopes to be operating trains to

Cameron Lake.
> ^ •

CEMENT—CONCRETE.

Ontario

THOROLD.—Messrs. Battle will shortly erect a building

here for the manufacture of concrete blocks.

Manitoba.

WIXNTPEG.-The Manitoba Gypsum Company are

pushing ahead with the construction of their new plant. The
main building is 66 x 160 feet, of reinforced concrete and

brick. The plant will, on completion, afford another evid-

ence of the progress being made in substantial buildings for

the manufacturing industries of Winnipeg.
« ^ »

TELEPHONY.
British Coiumbia.

PKINCE RIPEKT.—The G.T.P. will install an up-to-

date telephone system here shortly. Mr. A. B. Smith, man-
ager of the Telegraph Department, is making arrange-

ments.

LIGHT. HEAT. AND POWER.

Ontario.

OTT.AWA.—The power house of the Hull Electric Rail-

way Company on Lake Deschenes was destroyed by a fire

on Tuesday, October iQth. which damaged the plant. The
street car service has been temporarily suspended, but ar-

rangements are being made with the Ottawa Electric Com-
pany for a temporary supply of power.
British Columbia.

\lCTORI.A..—Messrs. Sanderson and Porter, of New
York and San Francisco, represented by Mr. R. Carpenter,
have charge of the installation of the 10,000 horse-power
electric generation plant which is being erected by the British
Columbia Electric Railway at Jordan River, near here, at an
approximate cost of I'A millions. The company expects to

have the work completed in 18 months.
^»

FINANCING PUBLIC WORKS.

Debentures were recently sold by the following munici-
palities :

—
Kingston, Ont.—.$33,400 local improvements.
Niagara Falls, Ont $6,426, sewers.
Osgood, Ont.—$4,429, drainage.
Cuelph, Ont.—$20,000, sewerage.
Unity, Sask.—$S,ooo, local improvements.
Manor, Sask.—.$3,000, sidewalks.
Saskatoon, Sask.—$68,250, local improvements.
Amaranth Township, Ont.—$7,800, bridge.
Nelson, B.C.—$10,000, local improvements.
St. Boniface, Man.—$100,000 local improvements.
Hamilton, Ont.—$80,000, schools.

Ontario.

E.AST TORONTO.—The Township of Scarboro unani-
mously passed a by-law to raise $16,000 by debentures for a
school building and site north of Munro Park, Toronto.

G.ALT.

—

A by-law to provide $5,000 for water-works ex-

tension was defeated by a vote of 84 for to q& against. This
is the smallest vote registered in the history of the town.

GODERICH.—The by-law to guarantee the bonds of the
Good Roads Machine Company, of Hamilton, to the extent
of $40,000 carried by a substantial majority.

LONDON.—.A by-law for storm sewers will probably be
submitted at next election here.

OWEN SOUND.—.\ new addition will be built to the

General and Marine Hospital, costing .$12,000 or $15,000.
The town council have passed a resolution authorizing the

raising of $400,000 for a railway, either by creating a de-

benture debt or bv guaranteeing bonds.
PETERBOROUGH.—A by-law for a new hospital to

cost fifteen or twenty thousand dollars will be submitted to

the ratepayers at an early date.

PORT COLBORNE.—Waterworks and electric light ex-

tensions whose estimated cost is $2,600 have been sanctioned

bv the town council. Debentures will be issued.

SALTFLEET.—This municipality will issue $g,ooo de-

bentures for cleaning drains.

Manitoba.

1L\.M10T.A.—Tenders are invited until .November 5th

by Joseph Andrew, secretary-treasurer of the municipality,

for •?i3.or<5 telephone debentures.

Saskatchewan

YORKTON.—High school debentures amounting to

$16,000 will be voted on by the ratepayers of Yorkton.

MOOSE JAW.—Mr. J. W. Sifton, secretary of the

municipality invites tenders for $25,000 school debentures,

until 26th October.

S.^SK.ATOON.—The by-law to provide $18,000 for a foot-

bridge at Twentieth Street will be voted on on November i8th.

Alberta.

C.ALG.\RY.—The Langcvin bridge by-law, for a 30-foot

bridge over the Bow River at Fourth Street East, was sanc-

tioned by 237 for to 13 against.

STRATHCONA—Raymond R. Houghton, secretary-trea-

surer of this municipality, invites tenders for $15,000 tele-

phone debentures, until November ist.

British Columbia.

NELSON.—The street railway by-law was carried practi-

cally unanimously, and the company will shortly be placing

orders for eqCiipment.

NEW WESTMINSTER.—The ratepayers of Richmond
have passed by-laws to raise $350,000 by a debenture issue.

The sum of $275,000 was asked for waterworks extensions,

of which $150,000 is for a distributing system, and the bal-

ance will be paid the City of New Westminster for a main
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and joint system from Coquitlam Lake. The sum of $75,000
was also asked for road improvoments.

V.ANCOUVER.—The Burnaby Council have passed the

by-law allowing the British Columbia Electric Railway to

construct and operate a line through the municipality from
Hastings Township to New Westminster. The line is to run
from Boundary Road along the south side of Burnaby Lake
to the North Road and through to New Westminster.

» ^ »

AIISCKLLANKOUS.
""

Quebec.

MON'TRE.^L.—Improvements to streets and other works,
estimated to cost $33,665, have been authorized by the coun-
cil. The work will be done by day labor.

Ontario.

OWEN SOUND.—Mr. R. McDowall. C. E., has estim
ated the cost of constructing a drydock here, at $225,000.

CIIIPPEW.A.—Favorable progress is being made on the
buildings which are being erected here by Messrs. Fitzgerald
and Bennie.

CURRHNT NEWS.

Ontario.

WELL.AND.—Mr. D. H. Philip, C.E., of Ottawa, Mr.
R._ Chattield Ross, of Pt. Robinson, and Mr. Wm. Hoflf, of
Chippewa, are at Welland. They will make surveys in con-
nection with the proposal to raise the level of Lake Erie.
Estimates of land damages are being prepared.

Quebec.
""""

MONTRE.A.L.—A merger has just been consummated
between the Rhodes, Curry Co., of .Amherst, N.S., the Can-
ada Car Co., and the Dominion Foundry Company, of Mon-
treal. Mr. N. Curry of .'Vmherst will be general manager
of the company, whose capital will probably be $8,500,000.

m ^ >

PERSONAL NOTES.

MR. J, W. C.ALDER, B..\. Sc. formerly of Blyth, Ont.,
is now located at Guelph, Ont.

MR. A. B. WALKER, formerly with the Canadian Fair-
banks Company, is now with H. W. Petrie Co.. Limited, of
Toronto and Montreal, in the machinerv department.

MR. ROBERT CREELMAN. formerly commercial
agent of the Canadian Northern Railway, was last week
appointed to the position of assistant general passenger
agent.

MR. L. MERRIM.W, consulting engineer, of Chicago,
who was recently in Regina looking over the waterworks, has
been appointed by the Town of Dauphin. Man., to outline a
scheme for waterworks there.

MR. KICKI KOBORL M.E., chief electrical engineer
of the Nji River Electric Company, at Kyoto, Japan, was
at Niagara Falls last week inspecting the works of the power
companies, with a view to gathering information as to the
installation and operation of power plants. His company will

construct the biggest plant in Japan.

OBITUARY.

MR. GEO. T.WLOR. a well-known railway contractor,
died at Brockville. Ontario, on October 13th. Mr.
Taylor was a former traffic manager of the Canada .Atlantic
Railway, and built many sections of the Grand Trunk. Can-
adian Pacific and Intercolonial Railways, and also a part of
the Soulangcs Canal. He was unmarried, and 58 years of
age.

MR. E. ELSTNER FISHER, until a few weeks ago,
general manager and chief engineer of the T. H. & B. Rail-
way. Hamilton. Ontario, died on Wednesday, October 13.
Mr. Fisher was a member of The Canadian Society of Civil
Engineers, and has been connected with the T. H. & B. in

the capacity of general sunerintendent since the road was
built, fifteen years ago. He was educated at the United
States .Academy at .Annapolis and before beginning his rail-

road career held a commission as lieutenant in the Ignited

States navy. Later he was resident engineer with the Penn-
sylvania road, and then joined the staff of the N<w York
Central, leaving that road to become superintendent of the
T.ll. & B. Me soon made for himself a reputation as a thor-
oughly etiicient railroa<l man, and under his nianagemenl
the T. 11. & B. Railway became a very popular line. He also
showed a fine public spirit, ever ready to give his assistance
to any movement for the benefit of the city of his adoption.
He took a prominent i)art in athletics, and was a lover of
every honorable sport. Personally he was clear sighted,
honest, far-seeing and enthusiastic, and made friends <;isilv.

He was 56 years of age on Sunday last.

• ^ •

LATE CONSTRUCTION NEWS.

RAILWAYS- STEAM AND ELECTRIC.

Ontario

COliDURG.- The Toronto & Eastern Railway, through
Mr. F. L. Fowke, M.P.. will apply for a charter to build
an electric railway from Cobourg to Toronto, via Bowman-
villc, Whitby and Oshawa.

LONDON.—The Southwestern Traction Company's
line, running between London and Lake Erie at Port Stan-
ley, was sold by auction on October 20th, to Mr. J. E. Mc-
Dougall, of London, representing a syndicate of London,
Toronto and Flamilton capitalists. He paid $455,000 in cash
and assumed $80,000 indebtedness, the total price being $55,-
000 above the reserve, C. C. Giles, Montreal, the next high-
est bidder, running it up to $450,000 and $So,ooo debt. Mr.
Giles, represented the bondholders, the majoritv of whom live
in Edinburgh, Scotland, The London Street 'Railwav Com-
pany, of which H. .A. Everett, Cleveland, is president, had a
cheque in for $350,000.

The Chicago, Milwaukee & St. Paul has ordered 250 all-

steel passenger cars, of which 160 are for the western coast
e.xtension and go cars to be used on the old lines. The St.
Paul is the first western line to place a big order for the
expensive steel cars of the non-telescoping type. The Har-
riman lines have recently ordered 600 such cars and the
Pennsylvania road in the east was a pioneer in buying 500
cars of the improved kind.

MARKET CONDITIONS.

The m.irk<t for pig-iron, especially for steel making iron, continues
very stroiiK in the United States. Bessemer grades have advanced 50c. per
ton during the past week, as a result of the very heavy turnover. Basic
grades have been liberally dea't in, the advance being about 350. per ton.
Foundry grades are not quite as active as during the previous few weeks
but there is still a large turnover at firm prices. English iron is commenc-
ing to come in at .Atlantic coast points and this has a tendency to pre-
vent further advances in prices of domestic grades in that section. On
the whole, the market has a very healthy tone, not only for pig.iron but
for all c:asse5 of iron and steel material, the feeling amongst the trade
being strongly in the direction of gradually advancing prices and a con-
tinuance of good orders. The railway systems are not only placing heavy
rail orders but have come into the market with several large orders for
locomotives, cars, etc., thus materially strengthening the market.

England and Europe continue about as before, the tendency of prices
being in the upward direction. Advances, however, have been immaterial,
save on pig-iron, manufactured articles being sold for prompt shipment at
prices which have prevailed during the past two or three months. The
tendency is, however, to ask higher prices for future deliveries.

Locally, the market is in e.vcellent condition, not only as to prices
but a'so as to the tonnage changing hands. Makers arc heavily booked
ahead and are being pressed to take on further orders. Prices are ad-
vancing, and the likeliliood is that next year will sec them considerably
higher, as costs and material will be dearer than they were the present
year. It is expected that iron ore prices wi'l be advanced at least 50c.
per ton, which is $1 or more per ton on pig-iron.

Coke prices have shown an advance of at least Si per ton, which
will add another dollar to pig-iron, besides which, dealers are face to face
with a further reduction in government bounties, which will add practically

$1 to the cost of production of pig-iron in 1910, as comp.lred with t<y-q.

Makers will naturally desire to recoup themselves for this additional cost
and consumers will be compelled to pay higher prices.

The markets for finished and semi-finished products were all very
steady again this week, as will be seen from the following -ist:

—

Antimony.—The market is steady at 8 to SHc.
Bar Iron and Steel.—The market promises to advance shortly. Bar iron,

$1.85 per 100 pounds; best refined horseshoe, $2.10: forged iron, $2; milt*

steel. $1.85: sleigh shoe steel, $1.85 for ijtli-base: tire steel, $1.00 for

I X H-base ; toe calk steel. $2.35; machine steel, iron finish, $1.90; im.

ported. $2.30.

Boiler Tubes.—The market is steady, quotatioos being as fo'lnws :—

i54 and 2-inch tubes, 8!ic. ; 2j4.inch, loc. ; 3-inch, iij^c,
; 3^.inch, 141.2c.;

1 4-iQch, 18 i-ac.
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Building Paper—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds;
felt paper, $^.75 per 100 pounds; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing. No. 1, 30 to 40c. per roll of 400 square feet; tarred

fibre, 55c. per roll ; dry fibre, 45c. (Sec Roofing ; also Tar and Pitch),

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal:—$1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding 10c. for

each bag. Good bags re-purchased at loc. each. Paper bags cost 3%
cents extra, or loc. per bbL weight.
Chain.—Prices are as follows :—aj-inch, $5.10; s-i6-inch, $3.95; }^-inch,

S3.5S; 7-16-inch, $3-35: Ja-inch $3.ao; g-16-inch, $3.05; Js-inch, $2.95; fi-inch,

S2.90; r^j-inch, $2.85 ; i-inch, $3.85.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova
Scotia coa!, carload lots, basis, Montreal, $3.85 to $4 per ton ; cannel coal,

S9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal.

Copper.—Prices arc strong at MJa to 14MC.

Explosives and Accessories.—Dynamite, 50-lb. cases, 40 per cent, proof,
15c. in single case lots, Montreal. Blasting powder, 25-lb. kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100 ; broken lots, $1 ; electric
blasting apparatus:—Batteries, i 10 10 holes, $15; 1 to 20 holes, $25; i to

30 holes, 535 ; i to 40 holes, $50. Wire, leading, ic. per foot; connecting,
50c. per lb. Fuses, platinum, single strength, per 100 fuses:—4-ft. wires,

$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; 10-ft. wires, $5. Double strength
fuses. 4-ft.. $3-75; 6-ft., $4.29; 8-ft.. $4.83; 10-ft., $5.37. Fuses, time, double-
tape, $6 per :,ooo feet; cxplohmeters, fuse and circuit, $7,50 each.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are;—
Queen's Head, S4.-1" : Comet, $4.25 ; Gorbal's Best, $4.25 ; Apollo, loH
oz., S4-3S- Add 25c. to above figures for less than case lots; 26-gauge is

2SC. less than 2S-gauge, American 28-gaugc and English 26 are equivalents,
as are American lo^i oz., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).

Iron.—Tlic outlook is strong. The following prices are for carload
quantities and over, free on dock, Montreal, prompt delivery; No. 1 Sum-
mcrlce, $30.50 to $21; selected Summerlee, $20 to $20.50; soft Suramerlee,
$19.50 to $30; Clarence, $18.25 to $18.50; Midland or Hamilton pig is

quoted at $20 to $20.50 per ton for No. i f.o.b., cars at point of produc-
tion, No. 2 being $19.50 to $20, and No. 3 $19 to $19.50 for delivery during
the next six months. It is said Dominion and Scotia companies are not
quoting prompt delivery. Carron No. :, $^0.50 to $21 ; Carron special, $20
to $20.50.

Laths.—See Lumber, etc.

Lead.—Prices are about steady, at $3.50 to $3.60.

Lead Wool.—S10.50 per hundred, $200 per ton, f.o.b., factory.
Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mill culls out,

$18 to $22 per 1,000 feet; white pine, mill cu!ls, $16 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per 1,000 ft.; mill culls, $12 to $14. Hemlock,
log run, culls out. $13 to $15. Railway Ties; Standard Railway Ties,
hemlock or cedar, 35 to 45c. each^ on a 5c. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 30-ft.,

Si. 75 to $3; 35-ft., $3-75 to $3.25 each, at manufacturers' points, with 5c.

freight rate to Montreal. Laths: Quotations per 1,000 laths, at points
earring $1.50 freight rate to Montreal, $2 to $3. Shingles : Cedar
shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nails.—Demand for nails is better, but prices .are steady at $2.30 per
keg for cut, and $2.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, goc. per gallon ; girder, bridge,
and slructura! paint for steel or iron—shop or field—$1.20 per gallon, in

barrels; liquid red lead in gallon cans, $1.75 per gallon.
Pipe—Cast Iron.—The market is unsettled and uncertain, as dealers are

compel'ed to meet competition from all sources. Prices are easy and ap-
proximately as follows:— $31 for 6 and S-inch pipe and larger; $32 for
5*inch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Gas
pipe is quoted at about $1 more than the above.

Pipe.—Wrougtit and Galvanized.—Demand is much better and
the tone is firm, though prices are steady, moderate-sized
lots being: ^'-inch. S5.50 with 63 per cent, off for black, and 48 per cent.

off for galvanized: Ji-inch, $5.50, with 59 per cent, off for black and 44 per
cent, off for galvanized; ^3-inch, S8.50, with 69 per cent, off for black, and
59 per cent, off for galvanized. The discount on the following is 72!^ per
cent, off for black, and 6214 per cent, off for galvanized; ?i-inch, $11.50;
1-inch, S16.50; i^-inch, $22.50; it/^-tnch, $27; 3-inch, $36; 354-inch, $57.50;
3-inch, $7S.fo ; i^a-inch. $05 ; 4-inch, $108.

Plates and Sheets.—Steel.—The market is steady. Quotations are: $2.20
for 3-16; S;.3o for !», and $2.10 for H and thicker; 12-gauge being $2.30;
4-Eaugc, $2,15; and 16-gauge, $2.10.

Rails.—Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $71 is given for 60-lb. and 7o-!b. ; 8o-lb. and heavier, being $30;
rails, per gross ton of 3,340 lbs,, f.o.b. mill. Re-laying rails are quoted at

$37 to $30 per ton, according to condition of rail and location.
Railway Ties.-Sec lumber, etc.

RooAng.—Ready roofing, two-ply, 70c. per roll; three-ply, 95c. per mil
of tr.n square feel. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb.

(Sec BuildinR Paper; Tar and Pilch; Nails. Roofing).
Rope.— Prices are steady, at 9c. per lb. (or sisal, and iol4c. for Manila

Wire rope, crucible steel, six-strands, nineeten wires; K-'n., $3.75; s-16,

$3.75: H, $4.75: S, $5.35: H, $6.35; H. $8; rt, $!o; i-in., $i3 per loo feel.

Spihat,—Railway spikes are steady at $3.35 per 100 pounds, base of

S5< X ?-ifi. Ship spikes are steady at $2.85 per 100 pounds, base of H x lo-

inch, and '* x la-inrh.

Steel Shafting.—Prices are steady at the list, less 35 per cent. Demand
is --.n th<- Hull ^ide.

Telegraph Poles —See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 poundi ; roofing pitch. No. i, 70c. per 100 pounds; and No. 3, S5C. per
too pounds: pine tar, $8.<;o per barrel of jo gallons, and $4.75 per half-
barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180
to 300 pounds. (See building paper; also roofing).

Tin,—Prices arc unchanged, at ^i% to 34c
Zlno.—The tone it steady, at sH to 6c.

Toronto, October 21st, 1909.

In metals and hardware warehouses business has increased in volume.
The demand for steel .ind iron is strong, and prices are firm all over the
list. Such heavy merchandise as iron pipe, boiler tubes, black sheets, and
galvanized iron arc now in seasonable request by country manufacturers.
\\*e have not made many alterations of price, only nails and spikes,
galvanized sheets and a few other items. An advance in iron pipe was
noted last week; it is far from improbable that a further advance will

come, so that the present is a rather inviting time to buy such goods.
United States advices show great activity in demand for railway rails,

which cannot be overtaken for months because steel mills are behind
in their orders. "The billet, bar, plate and shape mills have failed to

keep pace with the finishing plants. * • The capacity of the country,
apparently, has broken down in the middle (October 17th), for pfg-iron and
coke arc still to be had, while billets nad steel bars cannot be bought,
even at a premium, for prompt delivery."

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted:

—

Antimony.—Demand active and price higher at $9.25 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen, $7 to $g.

Bar iron.— $1.95 to $2, base, per 100 lbs., from stock to wholesale
dealer. Market well supplied.

Boiler Plates.— Ji-inch and heavier, $2.20. Boiler heads 25c. per 100

pound:? ad\.iiue on plate. Tank plate, vi6-inch, $2.^(< per mo lbs.

Boiler Tubes.—Orders continue active. Lap-welded, steel, i Ji-inch,

loc. ; I J^-inch, 9c. per foot ; 2-inch, $8.50 ; 3%-inch, $10 ; aj^-inch, $10.60

;

3-inch, $13.10; 3;3-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll; tarred, 40c. per roll. Demand is

fairly active.

Bricks.—Business is very active, price at some yards $g to $9.50, at

others, $9.50 to $10 for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Scbaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 2-inch, or larger,

price all the same. The supply is excessive ; hence the lowered price.

Broken granite is selling at $3 per ton for good Oshawa.
Cement.—Manufacturers' prices for Portland cement are $1.35 without

bags, or $1-65 including cotton bags for car lots on board car. Fort William
or Port Arthur; the price at Toronto is $1.30 without bags, or $1.70 with
bags. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run,

$3.60 to $3.75; slack, $2.65 to $2.85; lump coal from other districts, $3.40

to $3.70; mine run loc. less; slack, $2.50 to $2.70; cannel coal plentiful at

S7.50 per ton; coke, Solvcy foundry, which is largely used here, quotes at

from $5.35 to $5.50; Reynoldsville, $4.50 to $4.75; Conne'lsville, 72-hour coke,

$5-25 to $5.50.

Copper Ingot.—The market continues as before stated, price being
$13.85 to $i.j.o5, and the demand normal.

Detonator Caps.—75c. to $1 per 100 ; case lots, 75c. per 100; broken
quantities. Si.

Dynamite, per pound, 21 to 25c., as to quantity.

Roofing Felt.—.^n improvement in demand of late, no change in price,

which is $1.80 per 100 lbs.

Fire Bricks.—English and Scotch, $30 to $35; American, $25 to $35 per

1,000. The demand is steadv.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, $5.50; 10 feet, $6. Single strength, 4 feet. $3.50; 6 feet, $4: 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet.

Iron Chain.— M-inch, $5.75 ;
5-16-inch, $5.15 ; if-inch, $4.15 ;

7-16-inch,

$3.95: ;5-inch, $3.75; q-i6-inch, $3.70; H-inch, $3.55; H-'mch, $3.45; H-inch,

$3.40; I-inch, $1.40, per 100 lbs.

Iron Pipe.—The expected advance has come; we now quote, black, H-
inch, $2.03; ^i-inch, $2 ^4 -inch, $2.63 ; %'-inch, $3.28 ; i-inch, $4.70; iJi-

inch, $6.41; i'.3-inch, $7.70; 2-inch, $in.26; 3*^-inch, $16.39; 3-'nch, $21.53;

3'^-inch, $27.08; 4-inch, $30.76; 4S-inch, $38; 5-inch, $43-50; 6-inch, $56.

Galvanized, Ji-inch, $2.86 ; ^-inch, $3.08 ; J-i-inch, $3.48 ; M-inch, $4.43

;

I-inch, $fi.3.!;; I'i-inch, $8.66; i^-inch, $10.40; 3-inch, $13.86, per 100 feet.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $7.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at

kilns outside city 32c. per 100 lbs. f.o.b, car. Demand is good.

Lumber.— Prices continue steady, and city demand still active.

We quote dressing pine $32.00 to $15.00 per M; common slock

boards, $26 to $30; cull stocks, $20; cull sidings, $17-50; Southern pine

dimension timber from $30 to 45, according to size and grade ; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.50 to $17: spruce flooring in car lots, $23; shingles, British

Columbia, $3o: lath, No. i, $4.25; No. 9, $3.75; for white pine, 48-inch;

for 32-inch, $1.60, and very few to be had.
Nails. Wire, $.'..'<; base; rut. >j.'p'>; spikes, $2.85 per keg of i.>o lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per Too lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $30.50 for No. 3 ; Cleveland, $30.50 to $21 ; in Canadian pig,

Hamilton quotes $19.50 to $20 per ton. Producing plants are everywhere
busy, and there is considerable business in prospect for 1910.

Plaster of Paris.-Calcined. New Brunswick, hammer brand, car lots,

$2; retail, $7.15 per barrel of ;)oo lbs.

Putty,—In bladders, strictly pure, per loo lbs., $3.35; in barrel lots,

$3.oq. Plasterer's, $3.15 per barrel of three bushels.

Ready Roofing.—An improved request is noted lately, at catalogue
prices before quoted.
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Pl'BI.IC COINIPFTITION.

.V Canadian imniicipalily is caHinf; for conipflillM-

designs for a large public work.

It is to be hoped that professional men will set

themselves against such methods of .securing plans .-ind

specifications, l-'or a thousand dollars the municipality

will .secure three thousand dollars' worth of inform:ition,

and a large number of men will work un gooti plans,

spend much lime and energy, ;ind will not receive one
dollar.

.\ certain amount of competition may be necessary

to keep ali\e and bright any body of men, but when it

comes to working for months for nothing—sometimes

even to have your plan or design stolen, great injury is

sure to follow.

Municipalities should select their consulting en-

gineer or architect and allow him to work out the best

possible solution of the problem. .Anyone of a dozen of

the leading engineering firms coukl give this munici-

palitv a more workable and suitable plan than they will

get in a competition.

If this municipality asked six firms to build six sec-

tions of sidewalk, promising to pay the firm that did

the best work for one-half of all work done, how many
firms would do work for them '

The scheme of competitive plans is just as unreason-

able as this.

Engineers would do well to set their faces against

a continuation of such practices.

THE GRAND RIVER IMPROVEMENT
ASSOCIATION.

It is to be hoped the organization of the Grand

River Improvement .Association will stimulate other sec-

tions of Canada to take an intelligen'. interest in such

matters as the prevention of stream pollution, excessive

runoff, and the beautifying of our river valleys.

The idea of such organizations is a good one, and

Mr. \V. H. Breithaupt, C.E., is to 1m? congratulated

upon having been suct-essful in persuading the people

along the Grand River to unite in an endeavor lo inves-

tigate the causes of pollution and flooding, and assist in

remedying undesirable conditions.

There are many streams in our older settled dis-

tricts that vcars ago were fairly regular in flow and pure

in winter supply that are now .sources of danger to the

community, and the stream valley very unpleasing to

the eye.

Such associations as this is will very much improve

conditions, and we hope more will be organized, ^^r.

Breithaupt has done a great public service in educating

the people in the neighborhood of the Grand River as to

the possibilities of that stream, and his work there will

be felt all over Canada.
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SERVICE OUR AIM.

A publishing house can lincl no end of branches
wliich it may exploit in the hope of finding' now and pro-

fitable business. Many departments are opened with

that object in view. Not so this new department of The
Canadian Engineer—tlie Information Department. It is

opened solely with the view of giving quicker and surer

information to employers and employees.

During the past year we have been able to furnish

men for many different kinds of work in every part of

Canada. If we had been provided with the information

we could have placed twice as many men.

Then again, there are many men holding positions

that are not to their liking. They do not hear of the

openings, and when openings occur no one has a record
of suitable men for the work. We hope to fill the want.

In a short time this department will have informa-
tion that will make it possible to select a man for any
vacancy. To-day we have four vacancies in different

branches of engineering for which we cannot provide
men because we have not a record of the men.

If you think we can help you, and you are an adver-
tiser or a subscriber, let us send vou a blank.

THE BRITISH VIEW OF COLONIAL CON=
TRACTS.

(The Contractors' Record, England.)
.V great deal of shouting has been indulged in con-

cerning the work which ought to be secured by contrac-
tors in this country from the colonies, but whilst ob-
stacles exist, rendering it almost impossible for proper
tendering, very little real benefit is secured, except, pos-
sibly, to those who do the shouting. Proofs continue to
reach us of the need for more time in which to tender
upon large contracts. We refer more particularly to im-
portant municipal and Government work. Possibly there
are many who find that in most cases the usual time
limit is amply sufficient for their own purposes. With
such, these considerations will find little favor. There
are different ways of looking at every ca.se. Probably
the.se firms are either right on the job, or have little

difficulty in getting a representative there. But what
about the men who depend upon the press for their

advice of contract work to be done in the colonies?
There is very little chance for them within the limits

already allowed for tendering. In the cour.se of a season,
for instance, great quantities of cast-iron and other pipe
and all kinds of materials are needed by the various
municipalities throughout, we will say, Canada, in con-
nection with waterworks, .sewerage, and general im-
provement work. To whom are the.se contracts gen-
erally awarded? In most cases to Canadian or Ameri-
can firms. Now, in these competitive days, when it is a

maxim -n municipal as in individual affairs, to get the

best value at the lowest cost, it is manifestly unfair to
bar any good competitor by not giving him sufficient

time to tender. It is poor consolation for the British

competitor, for instance, to know that he can get his

goods into the country upon more favorable terms than
the .'\meriran manufacturer, and be forced to realize at

the same time that in ninety-nine cases out of a hundred
he is handicapped right out of the running by inability

to de'ivcr his tender within the specified time. There is

a certain amount of humor in the situation, but there is

something far more unjust in it than there is funny. Of
course, there is but one .sequel, in so far as the British

contractor is concerned. He gives up all idea of ten-

dering on Canadian work. We contend that any work
which involves the expenditure of a large sum of money
should be advertised within such a duration of time as

to allow British firms to make some investigation, and

submit a proper estimate. Inadequate notice of projected

work means limited competition, ill-considered estimates,

and many other resultant evils, apart from the injustice

perpetrated on the long-suifering individual who foots

the bill.

» ^ » •

BOILER EXPLOSION.

On the evening- of October 12th the boiler in the .^ylmer

electric light and water plant exploded and wrecked the

plant, spreading fire into the adjacent buildings. The
engineer in charge was killed.

The boiler, which was of a hundred horse-ixjwer, and

was situated at the west end of the building, had been

recently overhauled and was inspected a week or two ago.

This was the first time that it had been used since it was
renovated.

The wreck of the building was complete. When the

explosion occurred the boiler was literally torn in two. The

Building and Boiler after the Explosion. This 4,000 Pounds'

Boiler thrown 300 Feet.

I

western half went through the side of the building, and

was carried over a hundred and fifty yards, completely de-

molishing the footbridge across Catfish Creek. The other

half flew through the cast end to a distance of three hundred

yards. A piece of the boiler struck the top of the standpipe

of the waterworks, knocking it off. The loss will be about

$35,000.

At the inquest the chief witness was Mr. F. Mitchell, of

the London Engine Supplies Co., who gave expert testimony.

He said there had been no burning of the flues or any part

of the boiler. There had been no low water, and the ex-

plosion, in his opinion, had been caused by a weakness in

a plate, which was cracked. There were two boilers in the

plant, and they were used alternately. This meant that this

boiler would be hot and cold by turns, and the constant con-

traction and expansion had aggravated the original trouble.

Also, the crack in the boiler was situated underneath a spot
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vvIikIi the boilci iii>pciUii, luakint; Ins si'ini-annual inspec-

tion, would be unable to see.

Chief Kleclrician Millard said he had cxaminod the

boiler on October 5th last, and that it was then in good con-

dition. It was carrying 80 pounds of steam, and any repairs

made wore of a simple nature.

In returning their verdict the jury place no blame upon

anyone. The explosion had been caused by a defect in the

boiler, which could not be seen unless the whole boiler was

taken to pieces.

THE HISTORY, DESIGN AND CONSTRUCTION OF
ELEVATORS.

J. H. Shales, t

There are several designs of elevators, but only

three types operated by either steam, water or elec-

tricity, steam beinp the earliest power used in the

lift, as it is called in the old lands. The first used

for passenger service was at the Crystal Palace in

London about 1S51, it being a very crude affair, with

chains instead of wire cable from drum to car. The
first hydraulic machines used in .America were in-

vented by the late Charles Otis about thirty-five

years ago, from which we have the different designs

now in use, and of which the plunger is the best.

By way of explanation, a plunger elevator is a new- thing

for the skyscraper. Yet it is the oldest kind of elevator in

the world, but very few engineers ever thought it would be

introduced into the twenty-storey office building. After

having been proved a great success in other cities, it is

coming to New York very fast. The method of boring the

shaft is one of the marvels of the modern engineering age.

A shaft is started by setting up a short section of com-

pressed steel piping. This is notched on one end, like a

saw blade. It is attached to an electric motor and set re-

volving. As it cuts down into the earth steel shot are poured

down and allowed to settle around the saw teeth on the end

of the steel piping. A stream of water is then forced down
t) assist the grinding, and gradually the revolving pipe,

with its saw-like teeth, assisted by the steel shot, bore deep

into the earth. The hardest stone can be penetrated. In

fact, any hard substance can be cut through with apparent

ease. When the first section of piping has been sent down
another is screwed on, and so the circular shaft is sunk.

The core, whatever it may be—stone, clay, sand or water

—

comes up through the piping or caisson and is carried away.

It was while sinking one of these shafts the Otis Ele-

vator Company encountered at 47 Maiden Lane, where the

S. F. Myers building is in course of construction, a verv

thick layer of hard granite. When the core was finally pulled

out of the caisson it was found to be 16 feet long. This is

the longest solid rock core ever taken out in Manhattan,

and it goes to show that the thickest layer of rock forming

the foundation of Manhattan Island is in the down-town

district of New York.

The Standard Elevator Company have eleven plunger

elevators in the Trinity Building. These are the longest

plunger elevators in the world. Eleven shafts, each 285 feet,

have been sent down below the graves in Trinity Church-

* Read before the Central Railway and Engineering
Club, Toronto.

t Consulting engineer. Elevator Specialty Co., To-

ronto. Ont.

yard. They arc used to support the cars of elevators which

supply the big office building, and if ihey prove successful

the superiority of the plunger elevator over the cable ele-

vator will probably be established not only to the sati-fac-

tion of the engineers, but to the capitalists who furnish the

money to build the modern skyscraper.

There are two designs of elevators that cannot be over-

looked : First, the Sprague screw machine, which is in

common use; and second, the Duplex or Fraser differential

elevator.

The former is much like the horizontal hydraulic ma-
chine in operation, having no drum. The motor revolves on
a long screw, on which travels a ball nut, and this nut

moves the travelling sheaves. The operation of this elevator

is very smooth, but the cost of repairs has to a large extent

prevented its success.

The Duplex machine, on the other hand, might be said

to be in its infancy, as only a few of them have been in-

stalled so far. It consists essentially of two motors, mounted
one above the other, each having a driving pulley or sheave

on the end of its shaft, around which the driving ropes run.

The car is suspended from cables, which, after passing. over

the main overhead sheaves, are attached to the counter-

weight. From the top of the counter-weight frame ropes are

cairied over another overhead sheave and down to counter-

weight device, on which is mounted the tension sheave. The
driving ropes run from the upper driving sheave over a

sheave attached to the bottom of the counter-weight, thence

around the lower driving sheave and over tension sheave and
back to upper driving sheave.

The driving ropes are continuous, and as long as the

two motors run at the same speed the various sheaves

revolve in their places and the car stands still. As soon as

the relative speed of the motor changes, the counter-weight

is raised or lowered, and the car moves correspondingly.

This kind of elevator can attain the high speeds of the

hydraulic elevators, as the motors are not stopped in stop-

ping the car. The car-switch controls two rheostats, one in

the field of each motor, and the field of one is weakened
while the other is strengthened as the car-switch moves aw-ay

from the central ixjsition. In the central position of the

switch both fields are alike, and the motors run at the same
speed. The ease and rapidity with which these elevators are

started and stopped is wonderful. In this respect they are

superior even to hydraulic elevators. Of course, the con-

tinuous operation of the motors means a greater power con-

sumption, but this is largely offset by absence of starting

current and the time saved in handling passengers. You
may notice that I have not mentioned either automatic resi-

dence elevators or alternating current elevators, but the

omission is intentional. The automatic, with push-button

control, offers an interesting study, but is used, of course,

almost exclusively in private houses, and hence you would

have no occasion to deal with it.

In regard to alternating current elevators, there are

some inherent faults which have not yet been overcome.

In an office building which I visit there is an alternating

current elevator, which manages to keep running and carry

passengers, but the tenants all know when it starts. It

emits first a low groan, which rises rapidly to a high-

pitched humming sound, and maintains this until the car

stops.

Of the first importance in connection with elevators are

the safety devices. On the high-grade drum type machine
we have, first, the main brake, which is raised by a sole-

noid, and consequently acts not only when released from the

car-switch, but whenever current fails from anv reason what-
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soever. Second—\Vc have the stop motion switch, which is

operated by a travelling- nut on an extension of the drum

shaft, and stops the elevator at either limit of travel by

means of a switch, which is practically a duplicate of the

ear-switch. Third—The potential on the controller, which

opens and cuts off current if the line voltage drops or when-

ever the slack cable or limit switches open. It is also

operated by the ear-switch as heretofore described, and simi-

larly by the stop motion switch. Fourth—The slack cable

switch is usually located underneath the drum, and is opened

mechanically whenever one of the cables becomes slack. This

opens the potential switch circuit, stopping the machine,

pifth—Limit switches in shafts are so placed as to be opened,

by the car when it exceeds its normal limit of travel. They

open potential switch circuit as before described, and act

as a check on stop motion in case it gets out of adjustment.

Sixth—Safety switch in car, which opens operating line, and

hence potential switch, and shuts down elevator. This is for

the benefit of the operator if car-switch should stick.

Where an emergency brake is used, safety switch

operates this. Seventh—An auxiliary emergency brake is

used on large machines, which acts when all circuits are

opened from car-switch or main current fails. This gives

increased mechanical braking at a time when dynamic

braking action would fail. Eighth—Car safety, which is

controlled by centrifugal governor and grips rails, stopping

car at any predetermined speed.

The best form consists of a ball governor at top of the

shaft, which grips governor rope at excessive speed. Gov-

ernor rope is attached to car by a spring plug, which pulls

out readily. A second rope is fastened to governor rope and

then wound round the drum of the safety plank. When the

governor rope is gripped, this rope unwinds the safety drum,

and by means of right and left screws and toggle joints or

wedges forces jaws of safety together until they cramp the

rails hard enough to stop the car.

The governor sometimes operates a switch to stop the

motor before grips go on. Ninth—An air cushion is some-

times used as a last resort, if everything else fails. Tenth

—

Slow-down switches in shaft are often used. They may autc-

matically cut in an auxiliary shunt, winding on the motor

as the car nears the upper and lower landings, so that limits

of travel are approached at slow speed.

Although so many safety devices arc required, they are

comparatively simple in themselves and positive in opera-

tion. The general cause of accidents is the abuse of or

neglect to care for them. Of course, you all know that

trouble and accidents have occurred on all makes. It may

bt worth while to discuss them briefly and the means of

prevention.

In the first place, there are a great many contacts about

the controllei of an electric elevator, and it is essential that

they be kept clean and in proper adjustment. Contact pieces

that have to carry heavy current should have ami)le bearing

surface, and where such contacts are used to break currents

they should have auxiliary carbon contacts, between which

the final break and consequent arc occur

In the controller of which I have spoken copper discs

are used and set loosely on their spindles, so that they

rotate during operation, and constantly present new surfaces

to the contact pieces. A judicious use of emery cloth will

keep these in order for a long time. Knife contacts, how-

ever, are very bad. I remember one time when I was called

in to investigate an elevator accident. The controller was a

cheap solenoid affair, with a double lever arrangement.

The car rope turned a shipper sheave, which moved a levor

and threw in the main switch, which in turn connected the

solenoid and started the motor, the solenoid gradually cut-

ting- out the resistance. The switch blades happened to get

bent and passed their clips, making a poor contact. The
arcing set up fused the blades solidly to their clips, and the

operator could not pull hard enough on shipper rope to

release them.

The car came on down to the bottom, and as soon as

the ropes slacked the mechanical slacked cable device was
brought into play. This merely threw a clutch into gear

with a pinion, meshing with a rack on the same old lever,

and, as the switch blades still refused to let go, the gear was
stripped of its teeth, the lever bent and the controller board

smashed. The main line fuses blew out at this point and

saved the rest of the wreck.

There were two bad features in that elevator : knife con-

tacts and a mechanical slack cable device. The remedy

prescribed was a new and better controller. Great care

should be used to keep wires from becoming crossed or

grounded, as almost any combination of circuits can be ob-

tained by grounding wires, and it is impossible to foretell

the result.

I know of one case where an armature grounded and a

sudden riash occurred clear across the commutator. The
startled attendant grabbed a fire bucket and threw its con-

tents on the motor. It put out the fire, but it pretty effectu-

ally put the motor out of business and cost a new armature.

Another thing : If you disconnect the field terminals, be

sure to get them back right. If you get the series field in

opixjsition the motor will surely run away. Even a loose

connection in the field circuits may cause trouble.

It is well to remember, too, that the ear is overbalanced

for the sake of economy, and if you jack the brake off while

making some repairs, and at the same time have the main

switch open, the car had better be at the top of the shaft ;

otherwise it will soon get there, and it might not stop at

the roof.

A great many accidents in which people have been hurt

have been due to the car over-running the lower limit and

breaking the counter-weight ropes at the top of the shaft

and dropping the weights on the people below, when they

would not otherwise have been hurt. This is easily prevented

by having the weights securely bolted together by through

bolts.

Sometimes hoisting ropes break and the car safety fails

t<- operate. This cannot occur with a good governor, kept

in proper condition. It would seem superfluous to say that

all moving- parts should be kept clean and well lubricated,

and yet most of the wear and tear and a great deal of trouble

i . due to just this lack of attention. .All the cables, but par-

ticularly the hoisting ropes, should be carefully inspected

frequently, and if the wires of the latter show- signs of crack-

ing the ropes should be discarded. If they show wear on

one side, observe how they lead from drum to sheave, or in

case of B.D. ropes, from drum to vibrator. See that the

vibrator shaft is so clean and well lubricated that the vibrator

follows easily and does not lag behind, pulling the ropes off

to one side.

I will touch on jli>i <iiu- more point. The electric

elevator in small buildings offers marked economy over other

forms. No steam plant has to be run for its benefit, and it

uses po\yer only when it is in operation, and then propor-

' tionately to the load carried. With average load, it takes

' only the power required to overcome frictional and motor

1 losses. In general, you might expect an automatic residenc-e

elevator to use about 1.6 k.w.h. per car mile, and a big pas-

senger machine for a large office building about 3 k.w.h.

per car mile.
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The Duplex machine has not been thoroughly tested,

but while using about the same current in operation, un-

doubtedly averages somewhat more, due ii> its constant run-

ning motors.

THE VALUE OF EXPERT INVESTIGATION.

Reference has frequently been made to the good work

accomplished in the exposure of graft by the original Boston

Finance Commission, which recently completed its labors.

Hon. Nathan Matthews, chairman of that Commission, has,

however, pointed out that this part of the work was inci-

dental only to the real work of the Commission, namely, the

investigation of the conditions, facts, costs and methods

which have made the city government of Boston the most

expensive in the world and one of the least efficient. The

service rendered by this Commission is indicated not so

much by public hearings and disclosures of graft as by the

two hundred odd rejKirts submitted by the Commission and

its engineers to the city government. Whatever may be the

permanent value of this work, it at least differs from that

of other municipal investigations in being a detailed study

and criticism of actual methods, conditions and facts.

The Commission in the beginning recognized the neces-

sity and great value of expert investigation, upon which its

general conclusions might be based. They were fortunate

in securing the ser\'ices as consulting engineers, of the firm

of Metcalf & Eddy, of Boston, whose fifty-nine reports in the

form of a volume of over 1,200 pages have just been pub-

lished. Especial value is given to these reports by the

standing of the firm by which they were made.

It is manifestly impossible to present in a few words the

results presented in such a stupendous piece of work, but a

few- examples cannot fail to be of interest. The magnitude

of municipal waste is manifest in the estimate of the experts

that in igoS the losses resulting from the carrying of un-

necessary employees, the performance of work which should

have been done by contract instead of day labor, the in-

efficiency of labor and impro%'ident contracts were not less

than $i,goo,ooo in five departments alone, the street clean-

ing and watering, sanitary, sewer, water and paving de-

partments.

The sewer department spent $1,384,347 in igo6-7 and

$1,240,700 in 1907-S. There was an utter lack of discipline

over the employees, favoritism in the award of contracts

prevailed, excessive prices were paid for contract work, and

there was a further loss in the failure properly to inspect

the work. Some employees had enough influence to procure

reinstatement after discharge ; others got transfers from

strict foremen to lenient ones, and others procured positions

which required no mental or physical effort.

The financial result of the construction work of the

sewer department, as admitted by the superintendent, his

chief engineer and his deputy, was a loss to the city of from

25 per cent, to 150 per cent, of the proper cost of the work.

For many years stone had been crushed by the depart-

ment at an excessive cost. Between 1807 a"d igo6 the aver-

age cost of stone to the city at the crusher plants operated

by the city was $1.60 per ton. In igo6 it was $2.85, and in

igo7 it was $3.24 per ton. The fair market price, f.o.b. cars

in Boston, did not exceed $1.10 per ton. Although the

mayor had been advised by the executive engineer of the

department to discontinue this work, he refused to do so,

and the aggregate loss to the city in these two years from

this cause was about $179,000.

The cost of laying pipe in the water department was

found to have been from 50 to 150 per cent, in excess of the

cost of similar work in neighboring cities. The cost of

hydrant maintenance in winter was twice what it was in

Brookline, and nearly twice as great as in Chelsea or

Worcester.

It was shown that on a basis of $2,500,000 spent nomi-

nally for sewer or waterworks construction $1,750,000 is the

fair cost of the work, and $500,000 in addition is spent for

superfluous labor and $250,000 more in excess prices for

contracts and purchases, entered into without competition

with favored individuals. It is easy to see that all sections

and classes of the community, laborers as well as property

owners, are defrauded out of $750,000, or 30 per cent of the

entire outlay.

HOW BOSTON WASTED A MILLION DOLLARS.*

"It having been shown by the expert investigation of an

independent engineer that the city stone-crushing plants

had been operated at an annual loss of about $100,000, the

Commission recommended their abandonment.

"But the subject was reopened by the mayor in a letter

to the Commission, stating that 'at the behest of certain

city employees, who professed their confidence at their

ability to turn the present tide of extravagance in the opera-

tion of stone-crushers, I gave them a promise that for a

limited time I should allow them the use of one crusher for

experimental purposes ... I shall appreciate the favor

if you will have Messrs. Metcalf & Eddy detail an employee

for special supervision of the work on the ledge, in order

not only that we may both have information first hand, but

also that there will be no question as to its reliability."

This request was immediately complied with. The best

men in the department were selected to run a three months'

test on the most economical plant owned by the city. Nearly

nine thousand tons were crushed at a total cost, including

interest and depreciation of slightly over $g,ooo, the unit

cost being substantially $1 per ton. Independent records

kept by Metcalf & Eddy and by the superintendent of the

plant showed a nominal difference of only 2 per cent, in the

cost.

Under efficient management the output of the crusher

should have been 240 tons per day. The actual average

during the three months' test was only half that amount,

and this in the face of the fact that the men were the best

that could be found in the department. Although the per-

petuation of the crusher plant hung in the balance and the

work was under constant supervision, even these incentives

lacked the pow-er to offset personal inefficiency, lax disci-

pline, short hours, high wages, half holidays and absence

with pay.

The original conclusions of the Commission were em-
phatically confirmed, and the folly of undertaking to crush

stone by day labor employed by the department was clearly

demonstrated by the fact that the cost per ton was nearly

double that for which it could have been produced by a con-

tractor under similar conditions. Thus the knell was rung
for a policy that in a dozen years had entailed a loss of a

round million dollars."

* From an article bv Walter B. Snow in the ".Amiri. an

Citv.
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engmeel
(or a small fee.

S300 10 8j02—October S—Granting leave to the Consoli-

dated Telephone Company to erect, place, and maintain its

wires across the track of the C.P.R. near Erin, Ont., and

Hillsburfc^, Ont.

S303—October 8—Granting leave to the Manitoba Gov-

ernment Telephone system to erect, place, and maintain its

wires across the track of the C.P.R. 1J3 miles south of Al-

tona Station, Man.

S304 to S30S—October S—Granting leave to the VVrox-

eter Rural Telephone Company to erect, place, and maintain

its wires across the track of the C.P'.R. in the Tps. of Ilo-

wick and Turnbefry, Province of Ontario.

8309 and S310—October 8—Authorizing .
the Municipal

Corporation of the town of Clinton, Ont., to lay water main

under the track of the G.T.R. at Matilda Street, and where

the same crosses Victoria Street to London Road in said

town of Clinton, Ont.

83 1 1 and 8312—October 8—Granting leave to Dr. F. J.

Weidenhammer, of Hawkesville, Ont., to erect, place, and

maintain, wires across the track of the C.P.R. just west and

south-west of Wallenstein Station, Ont.

8313—October 13—Authorizing the C.N.Q.R. to recon-

struct trestle approaches of its bridge over the St. Maurice

River near Grand Mere, P.Q.

8314—October 12—Granting leave to the G.T.P. to con-

struct its railway across certain highways in the district of

West Saskatchewan, Prov. Sask.

S3 15—October 6—Granting leave to St. Maurice Valley

Railway to cross with its tracks the tracks of the C.N.Q.R. at

Grand Mere, P.Q.

8316—October 13—Approving and sanctioning location

of the C.X.O.R. through the Tps. of Goulburn and Marl-

borough, County Carleton, Ont., mileage 17 to 29.

83i7_October 13—.Authorizing the C.N.O.R. to connect

the lines and tracks of its Udney-Orillia line with the lines

and tracks of the Georgian Bay & Seaboard Railway Com-

pany at Atherly Junction, Ont.

8318—October 13—Authorizing the Corporation of the

City of Montreal, P.Q., to lay and thereafter maintain water

main under the track of the C.N.Q.R., where the same

crosses Nicolet Street, Montreal, P.Q.

8319—October 13—Authorizing the Corporation of the

City of Montreal, P.Q., to lay and thereafter maintain water

main under the tracks of the C.N.Q.R., where the same

crosses Valois Street in said city.

8320— October 12—Granting leave to the Consumers'

Gas Company of Toronto, Ont., to lay and therafter main-

tain gas main under the tracks of the C.P.R. on St. Clair

Avenue in said city.

8321—October 13—Granting leave to the C.N.Q.R. to

erect, place, and maintain its tracks and telegraph wires

under the wires of the Bell Telephone Company at Cap

Rouge Station, County and Province of Quebec.

8322—October 12—Authorizing the Corporation of the

City of Peterborough, Ont., to lay and thereafter maintain

water main under the tracks of the C.P.R. so as to extend

present main on Burnham Street to the premises of Peter-

borough Lumber Company in said city.

8323 to 8325—October 13—Granting leave to the Govern-

ment, Province Saskatchewan, to cross the C.N.R. at one

point and the C.P.R. at two points in the Province of Saskat-

chewan.

8326 to 8328—October 13—Granting leave to the Rural

Municipality of Miniota, Province of Manitoba, to erect,

place, and maintain its wires across the track of the C.N.R.

at three different points in the said province.

8329—October 13—Granting leave to the Canadian Ma-

chine Tel. Co., Ltd. to erect, place, and maintain its wires

across the track of the G.T.R. at Mount \'ernon Station,

Ont.

S330—October 13—Granting leave to the Manitoba Gov.

Tel. system to erect, place and maintain its wires across

the track of the C.N.R. Company at P.C. near Argue Station,

Manitoba.

8331—October 12—Authorizing the town of Walkerville,

Ont., to lay and thereafter maintain a sewer under the track

of the Lake Erie & Detroit River Railway on ."^rgyle Avenue
in said city.

8332—October 13—Granting leave to the Manitoba and

Saskatchewan Coal Company, Ltd., to erect, place, and

maintain its wires across the track of the C.P.R. at Bicnfait,

Sask.

8333—October 11—Authorizing the G.T.R. to cross with

its second track the track of the Ignited Counties Railway at

St. Hyacinthe Junction, P.Q.

8334—October 5—Directing that certain streets at St.

Henri, in the City of Montreal, be protected by watchmen, to

be appointed by the G.T.R.

S335—October 5—Granting leave to the C.N.O.R. to con-

struct its line and tracks across the P.C. on Lot 26, Con. i,

Tp. Gloucester, County Carleton, Ont.

8336—October 5—Dismissing application of C.N.O.R.

to connect its lines and tracks with the lines and tracks of

the Manitoulin & North Shore Railway Company, in town

of Sudbury, Ont.

S337—October 8—Rescinding Order of the Board No.

7343, dated June 23, 1909, by substituting for clause 2 of

first part. Clause : "That on cheese shipped from points west

of Montreal on separate rail bills of lading to Montreal, and

which arrived at Montreal before the close of the season of

St. Lawrence navigation then current, the railway companies

absorb the Montreal wharfage and port warden's fees, pro-

vided the same cheese is exported from the port of Montreal

not later than the 31st day of May of the following season

of St. Lawrence navigation ; the said absorption to continue

XXX."

S338—October 15—.Authorizing the G.T.R. to construct,

maintain and operate certain branch lines in the City of

Toronto, extending from a point in its Don yards, east of

Trinity Street, across River Don and upon and along Cherry

Street and certain other properties belonging to the City of

Toronto, Ont., to and into the premises of the National Iron

Works.

8339—October 14—.Approving and sanctioning deviation

in location of portion of the Edmonton & Slave Lake Rail-

way Company through Tps. 56 to 60, R. 25, west 4th Mer.,

mileage 21.39 to 46.68, .Alta.

8340—October 14—Granting leave to the Commissioners

of the Transcontinental Railway to carry its railway at grade,

across its existing highway near mile 3, from the north abut-

I ment of the Quebec Bridge, County Levis, P.Q.

I

S341—October 14—Granting leave to the City of Cal-

gary, Alta., to erect, place, and maintain its wires (used for

I
operation of Calgary Electric Street Railway) across tracks

1 of spur line of C.P.R. at 2nd Street East in said city.

8342-—October 15—Approving and sanctioning location

of the G.T.P. from mileage 229 to 289, Cariboo District,

Province of British Columbia.

(Continued on Page 486.)
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WATER PURIFICATION

SliWKU DISCONNECTING TRAPS.

An iiiiportaiit sanilaiy question with reference to

house drainage (bearing on sewerage) is receiving a

great deal of attention at present, viz., the advisability

(or otherwise) of trapping the house drain from the

public sewer.

Ten years ago the question would have received an

emphatic answer in the atlirmativc. To-day, however,

there are scores of sanitarians, who hold that any trap

placed on the line of the house drain is a useless and ob-

jectionable obstruction to the flow of sewage, as well

as a means of cutting off a desirable method of sewer

\entilation.

In trapping a private drain from the public sewer

it is usual to fix a syphon trap on the line of drain at a

point Isefore it connects with the sewer. There are many
varieties of this trap on the market, the trap being essen-

tially a bend in the drain below the mean gradient.

Sewage is retained in this bend, thus cutting off all air

communication between drain and sewer. .Above the

bend, on the house side of the trap, an air pipe is con-

nected with the drain. This supplies an inlet for fresh

air, the outlet being (generally) the projection of the soil

pipe to above the roof of the building.

The chief advantages claimed for this system of

trapping are as follows :

—

(a) Isolation from the public sewer, thus guarding

against the transmission of disease germs from house to

houe by means of the sewer gases.

(b) In case of plumbing defects in connection with

sanitary fittings, the air drawn into the building will be

fresh air fouled only to the extent of contact with the

short length of house drain.

These claims are based upon the assumption that

disease germs are transmitted in sewer air—an assump-
tion, however, w-hich appears to have no basis in fact,

as clearly shown by the experiments recently made by

Prof. Winslow, published in the issue of this Review ol

-August 25th last.

Apart, however, from the truth, or otherwise, of the

theory of sewer air transmission of pathogenic germs,

the sewer trap appears 'to be an apology for defective

plumbing, w-hich in any case should not exist If we
grant the transmission theory, then in the case ot a

single outbreak of typhoid in a house with detective

plumbing, there is no reason why the house drains and

down pipes should not be a means of distributing the

germs to the whole household. In any case, it would
appear important that all sanitary appliances should

themselves be trapped and allow of no drain air connec-

tion to the building.

The argument, however, may be u.sed : "After all.

the sewer trap is an extra safeguard and can do no

harm." This brings us to the ciu\ ol the whole ques-
tion raised against the sewer traps. Does it do no
harm?

Again granlinj; the sewer air germ transmission
theory and defective plumbing requiring a sewcr trap,

so as to minimize the dangerous character of foul air

leaks, we must ask the question, What o'' the .sewer air

itst'll ? The insertion of a .sewer trap to every house
drain means the confinement of the .sewer air to the

sewers. If the ordinary method of ventilation be adopted,
viz., by means of open manhole gratings in the roadway
surface, then these germ-laden gases will be eliminated,

when they will l)c readily breathed in by the outside

IJublic. On the other hand, if airtight manhole covers

be adopted, then it will be necessary to provide at great

expense to the community sewer ventilation by means of

special pipes carried from the sewers to points of safety.

Is it necessary to incur this extra expense of special

sewer ventilation as an excuse for defective plumbing
arrangements, or would it not be better, from all points

of view, to insist that just as much attention be given to

sanitary fittings as to gas fittings to ensure against

leaks.

The removal of the sewer tr.ip means that every

house soil-pipe will tend to act as a sewer air outlet ven-

tilator, and that the open street manhole covers will act

as fresh air inlets to the sewer. Sewer air being as a

rule warmer than outside air has a tendency to rise and

pass off at the highest points, drawing upon the lower

openings for equilibrium of supply.

.Apart from the transmission theory of disease in-

fection by sewer air, it is acknowledged that the gas

products of decomposing sewage are objectionable.

Emanations of foul odors from street gratings are com-
mon causes of public complaint in most towns, especi-

ally at high levels. It would, therefor-^, appear that

where the cost of special sewer ventilation bars its

adoption, the most elficient method is to be obtained by

insisting upon :

—

(a) Efficient and airtight plumbing and

house drainage.

(b) That the local building authorities test

all drainage and plumbing fittings by some test,

such as the smoke test.

(c) The non-adoption of any trap between

the house drain and the public sewer.

(d) The utilization of all soil-pipes and

house drain ventilators as sewer air ventilators.

(e) The utilization of street manhole grat-

ings as fresh air inlets.

(f) That all soil-pipes and drain ventilators

terminate well above the eaves of buildings .and

awav from windows.
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SIZES, MATERIALS AND SHAPES OF SEWERS
IN THE CITY OF HAMILTON.*

By E. C. Barrow, Hamilton^ Ont.

It is at times interesting and profitable, especially for

the municipal engineer, to take a peep backward into the

early history of a city and carefully examine and consider the

character of the engineering works constructed at the com-

mencement of its existence, and then follow step by step the

various changes in designs and materials which have taken

place from time to time in accordance with the advancement

made in engineering knowledge.

The object of this paper is not to give an account of the

sewerage system of Hamilton, which would take move time

than is at present at my disposal, but to describe the various

forms and materials of sewers which have been introduced

from time to time pointing out any defects whica have been

discovered, and stating also the cost of each particular class.

The first sewers built in Hamilton were commenced in

the year 1852 and completed in 1S57. They consisted of egg-

shaped brick sewers, and were about sU miles in length. (At

the present time there are S3 miles of sewers in Hamilton).

These brick sewers were mostly 4' 6' by 3' o', as shown

on the' accompanying drawing. A small portion at the low-er

end was 5' 6' by 4' 3". The sewers on James and Catharine

Streets were of the same size and area throughout their en-

tire length, and of late years have become gorged at the lower

parts and were totally inadequate to take storm waters. There

is no record of how the size and area of these sewers was de-

termined. The higher part is unnecessarily large and the

lower part too small. They were built of brick with ordinary

lime mortar. The top part, or crown of these sewers, as

also the sides, are now in a good state of preservation, but

the invert has been worn away and has had to be constantly

repaired.

The advantage claimed for the oviform shaped sewer is

its adaptability for varying flows; i.e., when there is only a

small flow the invert of an eggrshaped sewer gives the neces-

sary scour and keeps the sewers cleaner than a round or a

wall-sided sewer. Evidently the wearing at the bottom of

this class of sewer calls for a harder material than ordinary

sewer brick.

It is probable that the smooth surfaces now presented

by cement walks and permanent roadways were not taken

into consideration when the sewers were designed, and it is

likely also that the higher parts were made large so as to

admit of the passage of men through them.

*Rcad before the Ontario Land Survcvors.

It is really wonderful, however, how well the top and

sides of these sewers are preserved, being now 60 years old.

It has been necessary to relieve these sewers by overflow

sewers, and still, during extraordinary rainfall, they are oc-

casional'y gorged. The cost of these sewers was $5.10 per

foot, and their average depth 13 feet.

The next form of sewer was what is called the wall-sided,

and was introduced into the system by Mr. Haskins, City

Engineer. The first sewer of this class was built in i88g and

formed the trunk sewer for the west end district. The egg
shape form was discarded because the ordinary flow was

fairly uniform and copious, and the inequality of flow for

which an egg-shaped sewer is particularly suitable was not

present in this case, and by the adoption of the new form a

cheaper sewer could be built and the wear of the invert on the

egg-shape sewer avoided. This sewer cost $5.01 per foot,

and was about 12 feet 6 inches deep. It is in a good state of

preservation, and the invert is not worn to any appreciable

extent. Water lime was the cementing material used.

Vitrified pipe sewers were first laid in 1877, and the joints

were made with clay. It was found that the roots of trees,

especially the poplar, got into the seer through these joints

and clogged them. There was also a large leakage of sew-

age at these parts. The above defects led to the introduction

of cement joints in the year 1805.

No vitrified pipe sewer larger than 24 inches has been

laid in this city, and many en.gineers consider 15 inches as

the largest size they would recommend.

The first concrete sewer was built in 1005 on Sanford

.Avenue, and was circular in form and 3 feet in diameter. It

was composed of one part of cement, 3 parts sand, and 5 parts

gravel. The lower two-thirds of the sewer was built in

moulds placed in the trench, and the remaining part was con-

structed above ground in two-foot lengths.
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The cost of this scwcr was as follows :

—

Cost per ft.

Labor niouklintf top 1-3 of sewer $o.2g

Labor moulding- 2-3 sewer in place o.gS

Materials

—

Cement, 1.31 bags 0.655

Cost of centres and moulds o. 149

Grave', 0.215 cubic yards 0.339

Tools and repairs of same, tow, nails, oil, etc o. 141

Lumber o. 195

$2,759

Excavation 13 feet deep 2.765

Total cost per foot $S-524

ScdiE 78=iFh

Ta trort roals *A centre

j

•
•,•"'•• 1 •

-I -
' -I • f

•
•

e-o- •> »n

1,46: ft.

$1 61
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clay and could be excavated accurately to the shape of the

sewer. The large section cost $10 a font and the smaller one

$7-85.

•T > .-v:..*'" '

^".•"' > *"*'
iDOi-. *.•.>.. "r \

-*,'>» '-.' 'RON RODS - PLACeO 6 ccntrc to CtN
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8367—October 18—Authorizing: Messrs. St. Clair Bros.,

of Gault, Ont., to lay and thereafter maintain gas pipe under

the track of the CI.T.R. where the same crosses Beverley

Street and Stone Road, Gait, Ont.

8568 to 837.:—October 8— .Authorizing the Volcanic Oil

& Gas Company, Ltd., to lay and thereafter maintain pipe

line under the tracks of the Michigan Central Railroad at

four points in the Tp. of Essex and one point in the Tp. of

Maidstone, Ont.

8373—October ii)—Authorizing the United Fuel Com-

pany, Ltd., to lay and thereafter maintain pipe for convey-

ancc of natural gas, under the tracks of the P.M.R.R. be-

j

tween Lots 15 and 16, first and second Cons. Tp. of Chat-

ham, Ont.
,

8374—October 13 — Extending time within which the

G.T.R. Company may appeal to the Supreme Court of Can-

ada for leave to appeal from Order of the Board No. 7613,

July 2;nd, igog ; said Order directing the G.T.R. to provide

station accommodation at or near the point where the railway

company's line from Hamilton, Ont., to the town of Niagara

Falls cross the town line between Tps. of Clinton and Louth,

County Lincoln and Province Ontario.

(Continued on Page 498.)

SELECTIVE ECONOMY IN RAW MATERIALS.*

By Harry S. Mork, Engineering demist, Arthur D. Little

Laboratory, Boston, Mass.

The keen, aggressive competition of modern business

demands the most careful scrutiny of every element of manu-
facturing cost. In spite of this, obser\'ations extending over

a number of years, under peculiarly favorable conditions,

have sharply emphasized the fact that the economic selection

of raw materials is not given the painstaking, systematic

consideration which this vital detail of every industry de-

serves. It is no exaggeration to state that there is probably
\

not one manufacturing concern in operation to-day for which

a substantial saving cannot be made in the cost of at least ,

one, if not several, of its raw materials, without the slightest
,

detriment to the quality of its finished products.

Where a true selective economy is exercised in the pur-

chase of raw materials, the choice is not determined by

either quality or price, but by the relative industrial efficiency

of the matei^als under consideration. The opportunity to

economize may, therefore, lie in the substitution of a high-

priced material for a cheap one; in a change from a coal

which the fireman likes to one which gives more heat for a

dollar ; in selecting lubricants with reference to their physical

constants instead of by brand ; or, very commonly, in dis-

carding altogether some particular material long in use in

favor of another more efficient at the price.

Large industrial corporations provide and maintain pur-

chasing departments, the duties of some of which apparently

end when the necessary materials have been purchased from

the customary source of supply, or at the best offered prices.

To meet its full responsibility, and rise to its proper place

in the organization which it serves, the purchasing depart-

ment must have a much broader aim, and must search for

and investigate every possible chance for economy which

may have its origin in the source, properties and group re-

lationships of available raw materials, no less than in their

price. That so many purchasing departments voluntarily

* Presented at .Annual Meeting of the .American Chemi-

cal Society, New Haven, Conn.

limit their scope and fail to grasp their opportunities, is

explained by several reasons, of whith the more important

arc:

First, lack of knowledge on the part of the purchasing

agent of the fundamental chemical or physical tiualities

which make the material suitable. To be sure the majority

of purchasing agents arc not technically trained men, and

cannot be expected to know many of these qualities. Con-

sequently they cannot adequately appreciate what the market

affords in materials with the suitable fundamental properties,

especially when these are not obviously characteristic.

Second, ignorance of the group relationships of par-

ticular raw materials with other materials, which are thus

overlooked, though equally available.

Third, lack of knowledge as to the source or origin of

the specific materials offered. It is easy to pay too much
for wood pulp under the name of filter masse, or for waste

soda pulp liquor when buying boiler compound, or for type

foundry waste when it appears as a special bearing metal.

Fourth, the tendency to adhere to the raw material,

standarized years previously, because it has been demon-

strated by long experience that it will do the work satisfac-

torily. While such an attitude does have its points of justifi-

cation, far too often the case is one where great economies

can be effected, but where the opportunity is unrecognized or

lost.

Finally, and most important as the common underlying

cause of all the others, the unwillingness to learn so oiieu

shown by those who should be broadest, but who are stub-

bornly and persistently narrow and intolerant of the views

of others whose school may not be of such long experience,

but rather of more varied training and more advanced

thought.

Organized and co-oi>erative effort is essential to the suc-

cess of every large industrial concern. W'ithout it there must

be unnecessary losses. It certainly cannot be neglected in

the selection of raw materials. For best economy there must

be co-operation between the purchasing department and

every consuming department, and especially should there be

co-operation with the industrial chemist and chemical engi-

neer, whose business it is to keep abreast of the rapidly-

changing modern conditions of production, and who is in

position to follow the course of a material from its first man-

ipulation to its ultimate use, through many different pro-

cesses and varied applications.

True it is that a material that is strictly raw when it is

used unaltered in a manufacturing operation, but " raw

material " may be defined broadly, and is here considered

as any material the regular or periodic consumption of which

is essential to the manufacture of a finished product. In the

majority of instances the raw materials of one industry are

the finished products of another, as, for example, wood pulp,

bleach, alkali, flour, oils, glue, and paper.

In accepting the above conception of raw materials it

becomes apparent that these may be derived from various

sources. They may be obtained from natural resources or

they may be the result of a manufacturing process, of which

they may either be the primary product, a by-product or a

waste. This last source is not by any means of slight con-

sideration, and the history of the last few years has shown

that live men are now awake to the great possibilities of

large profits to be derived by successful utilization of wastes

as raw materials in their own or other industries.

Raw materials may be classified in a number of groups,

the factors to be considered in economical selection differing

for these various groups. Such a classification may be

made as follows

:
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Firstj materials which are simply refined.

Second, materials which become a component part of the

finished product, undergroing varying degrees of alteration.

Third, where no part of the raw material appears in the

finished product.

As simple examples of the class where the material is

refined, we have raw sugar which goes through the various

processes of solution, filtration, decolorization, crystallization,

and g'ranulation, in its conversion into granulated sugar

;

crude camphor, which has to be resublimed before it can be

used in celluloid manufacture or as a drug ; bauxite, or native

alumina, which must be freed from iron and otherwise puri-

fied before it can be usend in the electric furnace manufacture

of aluminum, or in the production of the high-grade paper-

maker's alum ; crude argols from which is prepared cream of

tartar.

In selecting materials of this class which shall be the

most economical, much more than the mere price must be

considered. The instances in which the lowest-priced ma-
terial is actually the best are few in comparison with the

many cases in which a higher-priced material is really the

cheapest to purchase, because of its greater industrial

efficiency. Moreover, if the goods are bought at the source

of supply, differences in freight rates and losses in trans-

portation influence decidedly the cost at the mill. The
.American cotton bale is so poorly put together that very few

bales reach their destination intact, and the losses of cotton

are sometimes so considerable that the evil is a subject of

constant agitation. Cases are known where sections of rail-

roads have practically been ballasted by the iron ore which

has dropped from the cars. Liquids which are transported

'long distances in }}arrels or casks rarely net the same at

their destination that they do at the point of shipment, and

allowance must be made for leakage, the burden invariably

falling on the consignee.

When the proper allowances have been made, and the

cost of the material delivered at the refining plant is deter-

mined, the next factor to be considered is the percentage

of refined product the raw material may be expected to yield.

A chemical analysis will tell a great deal as to possible maxi-

mum yield ; in other words, it will tell exactly how much of

the desired ingredient is present, and will very probably tell

how this is associated or combined with the other constitu-

ents. For these reasons an analysis is exceedingly import-

ant. It is, however, only a relative indicator of cost, as the

nature of the impurities may be such that their removal can

be effected only at a great expense, or be accomplished only

by a considerable sacrifice of that portion of the raw material

it is desired to preserve. Frequently it occurs that the valu-

able component of the raw material is so combined that its

separation necessitates much more expensive processes than

the separation of the same component from a material in

which it is differently combined. In such cases, economy is

determined not only by percentage composition, but by cost

of separation. The mineral industry furnishes many ex-

amples of this nature. Many ores containing valuable

metals in considerable amount are far more expensive to

work than other ores of much lower assay. .^n iron ore

analyzing high in iron, but also relatively high in phosporus,

is more expensive to work than a lower grade ore with low
phosphorus content.

The second class includes such materials as textile

fibres, pigments, waxes, varnish, gums, wood pulp, oils and
dyes ; or, more specifically, raw cotton fibres are spun into

yarns and woven into fabrics without the chemical composi-

tion of the original fibre being altered. Shellac is dissolved

in alcohol to make a varnish, but it still remains shellac.

This class includes also materials which in becoming
part of the finished product are chemically altered, like

napthalene in the production of synthetic indigo ; sulphur,

or pyrites, in the manufacture of sulphuric acid ; ores

;

cotton in the manufacture of soluble cotton ; oils and alkali

for the manufacture of soaps; and so on. When napthalene

is converted into artificial indigo, it is first changed into

phthalic acid, an entirely different chemical compound.
When sulphur is converted into sulphuric acid, the first oper-

ation is to burn or oxidize the yellow sulphur with which
every one is familiar into the colorless, stifling gas, sulphur-

ous acid. In these two examples, the original substance is

not only changed chemically, but also altered physically in

a very marked manner. When, however, ordinary absorbent

cotton is changed into highly explosive gun cotton, the cotton

is converted into a different chemical compound, cellulose

nitrate, but practically retains all the appearance of the

original cotton.

As in the case of materials to be refined, location of the

source of supply, freight, and transportation losses are im-

portant. It is also absolutely necessary that sufficient sup-

ply be available. It is no use to select one of several ma-
terials because it is the lowest priced, even if the other

economy factors are equal, when the supply of the cheaper

material may at any moment be cut off, especially when the

maitg'in of profit of the finished product is small, and the

finished product is sold under a rigid contract.

The yield of finished product is obviously of prime im-

portance. Directly associated with this is the quality and

character of the waste. The value of a waste is in many
instances just as vital a factor in determining the volume of

profits as is the purchase price of the raw material itself.

The price which can economically be paid for pyrites in the

manufacture of sulphuric acid is often determined quite as

much by the proportion of copper in the slag as by that of

sulphur in the original material. Textile fibres offer an

excellent example, for the short waste fibres from the pickers,

and the card, and the combs, are a direct source of income

to the mills. The conversion of blast furnace slag into

cement affords another fine illustration, and the utilization

of blast furnace gas for heat and power is now a very ordi-

nary occurrence. The extraordinary statement has been

made that in the not very distant future the blast furnace will

be operated for the gas it produces, and that pig iron will be

a by-product.

The opportunities for utilization of wastes are still many,

and the conversion of a waste into a commodity means in-

creased prosperity to the community. If all the flax waste

straw lying valueless in the West were converted into half-

stuff or pulp for paper, it would mean a great deal to the

farmer and much to the paper-maker. If it were possible to

'Utilize all the waste cellulose which grows each year and

which is either burned or rots away, as the cotton stalks of

the South, or the cane brakes of Louisiana, the problem of

the preservation of our forests would be much simplified.

Of lesser scope, but deserving of equal consideration, is a

waste which is the direct result of some mechanical operation

or of some chcmcal process. To use such wastes adds to

profits ; not to use them may mean direct financial loss, for

should the waste become a nuisance the way is paved for

litigation and damage costs, or for the expense of relocation.

It may be of interest to indicate how a number of manufac-
turing wastes have been turned to profit. Sawdust can now

be burned with facility under a boiler; its fuel value is about

40 per cent, of the average coal. Treated with alkali, it
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produces oxalic acid ; and when pulverized it becomes useful

as a substitute for ground cork in linoleum manufacture, or

^n absorbent for nitroglycerine in the production of dyna-

mite. Tin plate scrap has for a number of years been a

marketable product ; the tin is removed from the -heet iron

either chemically or elcctro-chemically, and both tin and iron

find a ready market. The waste liquors from iron and copper

pickling vats are now used as precipitants in the purification

of potable waters. The waste wort from the modern malted

breakfast food factories is fermented to vinegar. Gluten is

made from starch factory wastes, lemon oil from the peel of

culled lemons, wrapping paper from sulphite pulp screen-

ings, and so on.

In selecting a raw material it is equally necessary to

estimate how large an item of expense will be the labor and
the power required to convert it into the market product.

It not infrequently happens that the labor and power costs

are in excess of the cost of the raw material. Consequently

it is not economy to select the cheapest stuff to be found

if it takes a disproportionate amount of labor to use it. In

selectinq- a paint as a protective coating for either iron or

wood, the cheapest paint will probably prove the most ex-

pensive when measured by the number of coats necessary

to apply and frequency of renewal. There are, of course,

cases where cheaper materials do sometimes require less

labor in their conversion into the finished product. Lead in

copper bronzes reduces the cost, and also makes them much
more easily machined. A trolley wheel containing several

per cent, of lead is much more easily turned than one with-

out lead- •^s to the mileage such wheels will give is quite

another question, and it is probably now generally conceded

that high lead means short life.

The third class, in which no part of the raw material i

appears in the finished product, embraces substances of very

diverse character and functions. It includes all materials

which are catalytic in their action, like platinum. A cat-

alyzer is a substance which by its mere presence increases

the rate and efficiency of a chemical process without itself

suffering any change. Closely allied are those materials

which assist in the formation of the product, and are subse-

quently recovered, such as sulphuric acid in the manufac-

ture of artificial essences and flavors. Here, the acid acts as

a dehydrating agent, absorbing the water which is formed

by the process, and ultimately becoming diluted to a point

where it is no longer efficient. Quite different, but in the

Same broad class, are certain solvents such as acetone,

alcohol, ether, etc., used in producing photographic films;

or extraction solvents, such as naphtha in recovery of wool

grease. In the first group the solvents, which are subse-

quently recovered, are used to alter the physical form of

some other material ; in the second group the solvent merely

traverses the material and removes therefrom, without other-

wise altering it, all substances soluble in the solvent. Some
'materials react on the basic raw material, and are them-

selves altered but subsequently recovered. This is illus-

trated very well by the ammonia used in the manufacture

of carbonate of soda, by the ammonia soda process, and by

the soda liquors of the soda pulp manufacture. They are

also materials which produce an effect but are themselves

destroyed, such as bleaching powder or the sawdust which

is mixed with clay in forming porous terra cotta, and at\ter-

ward burned away in the baking.

The most important materials in this class are those

which never come in contact with the finished product during

any stage of its manufacture, but which are absolutely essen-

tial to its production. Examples of such raw materials are

found in lubricating oils and coal. This classification refers

to coal used for power
; gas coal and coal for coke fall more

properly in the class where the material becomes part of the

finished product with chemical alteration.

Coal is so universal a raw material, and coal economy
so important and such a specialized subject, that an extract

from a recent publication of this laboratory .is well worth

quoting. It says: " In buying steam coal the amount of heat

that may be developed from it is the measure of its value to

you. There is no by-product that may be utilized, except

that in some ca»es the sale of ashes might be considered in

this connection, but their removal is generally an additional

expense. Two coals at the same price and containing the

same number of heat units may not be equally desirable.

The difference in volatile matter might cause the lower to

prove more satisfactory under certain conditions of smoke
restriction, while the higher volatile coal would probably be

more applicable in a plant with fluctuating load. The
amount and nature of ash in regard to the formation ot

clinker often needs to be considered.

" The liability of spontaneous combustion of one coal

more than another, may make it advisable to pay bcveial

cents per ton more for one coal containing no more heat

units than the other."

Referring to seven different coals, the analyses and re-

sults of evaporative tests of which are tabulated, this publi-

cation shows that of the seven neither the intrinsically best

nor the lowest-priced coal would be the cheapest to buy.

.\s for lubricating oils, opportunities for economy can

be found in most factories. In one of the largest corpora-

tions in the country, an expensive cylinder oil was being

used on its machinery where a heavy machine oil would have

answered equally well, with a saving of over $2,ck)o per year.

There are many instances where equally efficient but cheaper

oils can be substituted for more expensive ones ; this is par-

ticularly true of cutting oils. But probably the greatest

source of saving will be in the know^ledge that one mill will

be using the identical oils that the mill next door is using,

but is only paying two-thirds the price for them.

Of the other materials of this class, which are no part

of the finished product, economic selection is determined by

the original cost, the relative power to do the work, the ease

of recovery, the amount recoverable, and the effect on the

apparatus and workmen. Carbon tetra-chloride is a solvent

which is much more expensive than naphtha ; it has anaes-

thetic properties similar to chloroform, consequently the

workmen must be protected from its vapors ; it also has

slight corrosive action on iron containers : but it has the

immense advantage of being non-inflammable, while naphtha

is exceedingly combustible and forms highly explosive mix-

tures with air. The property of non-inflammability reduces

the fire risk and effects a saving in insurance. Insurance,

although compensating for actual property destroyed, rarely

makes allowance for loss of business during reconstruction.

Looking at raw materials broadly and without classifi-

cation, there are a number of points of special interest. As

stated before, the cases in which the lowest-priced material

is actually the cheapest are few in comparison with the num-

ber in which the higher-priced material is really most eco-

nomical. Of the former, mention can be made of synthetic

indigo, which is not only cheaper than natural indigo, but

is also better. If the hopes of the indigo planters are real-

ized, improved methods may enable them to reverse this con-

dition. Sulphate of alumina is cheaper than crystal alum,

and when valued on it5 alumina content is much more

efficient ; retort carbon at five cents is better as an electrode
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for aluminum manufacture than graphite at fifteen to seven-

teen cents; ultramarine is cheaper and better than smaiis.

In the latter case, in which higher-priced materials are iiiusi

economical, mention can be made of carborundum, wnich

costs more than emery, but has far greater efficiency. A
cheap babbitt metal is more expensive than a higher-priced

one, if its intrinsic value is commensurate with its price.

S'teel trolley wheels have a cheaper first cost than bronze

wheels and give a longer mileage, but serious wear on the

trolley wire, and the high loss of power through resistance,

probably more than compensates for the difference in first

cost. Copper generally, but not always, has a higher indus-

trial efficiency as an electrical conductor than iron. I'nder

some conditions of price and service aluminum should be

preferred to either. Carloads of sal soda have been used be-

cause it costs less than soda ash, and because of ignorance

of the fact that it is only three-eighths as strong. The bal-

ance is just water, what is known as water of crystallization,

which in itself never makes crystals appear moist or wet, and

which, therefore, is not obviously present.

This example introduces another element of consider-

ation. Every manufacturer realizes that water costs some-

thing, but it does not cost as much as soda ash, or as much

as paint, or as much as the sizing dissolved in it. Dry

materials are better because they are really cheaper, because

the freight bill will not be so large, because they are more

uniform, and because you know what you are actually pay-

ing for. If it is necessary that water be present, the pur-

chaser can himself add it to better advantage.

There are many instances where cheaper materials have

been substituted for more expensive ones without decrease

The highest possible industrial efficiency, measured fin-

ally, as it must be, in terms of dollars and cents, although
involving many other factors and leading to greater and
better ends, is in the last analysis the test and object of

selective economy in raw materials. It is the duty, as it is

becoming in large measure the privilege, of the industrial
and engineering chemist to raise the standard and increase

the output of productive effort, and in no way does he do this

more effectively than by enabling the manufacturer or the

purchasing agent of a public service corporation to properly

evaluate and control the quality of his supplies, helpin,g him
in the selection of the most efficient, and, therefore, the most

profitable of available materials, and insuring to him by

chemical control that the selected material is, in fact, de-

livered and held to quality in every shipment.

RAIL GROOVES AND TRACK CAGE FOR CURVED
TRACKS.*

By 0. W. L. FilkJns, M.C.E.

The primary principle of wheel contact on curves is that

the forward inside wheel of a car truck shall bear against

the inside guard and the rear outside wheel against the out-

side guard, thus keeping the flanges of all of the wheels

clear of either rail head and eliminating the side-wear on

the heads. In practice this is impossible, due to irregulari-

ties, and could not be maintained, due to the wearing of the

guards. The ideal conditions would be new wheel flanges

and a particular rail for every curve, wheel-base and flange,

of efficiency, and the field for economic substitution is still

very largt. Casein has taken the place of glue in paper
coating, celluloid the place of hard rubber, and kerosene the
place of whale oil. In the other hand, the composition or
quality of the finished product frequently determines the
selection of a law material. For a very white, high-grade
paper a hydrate alum, practically free from iron, must be
used; for a lower grade paper a bauxite alum will answer
to every extent as well. Ground wood papers have their field

in ephemeral publications, but have no place where perman-
ency is essential. Caustic soda will make good, hard soap,
but the more expensive potash is required for soft soap.

It is to be regretted that it should ever happen that oppor-
tunities for economy are lost, because some one in the or-

ganization sacrifices his integrity and loyalty to personal
gain. The textile chemical dealers probably have to meet
this unfortunate condition more frequently than almost any
others, but they are by no means alone. It is difficult to

say, where such conditions exist, who is the more to blame,
the salesman who, to push his goods, makes presents or
allows secret commissions to the purchaser's employees, or
the dyer or engineer or pressman who allows himself to be
so easily corrupted. All arc doing just so much to undermine
the industrial efficiency upon which the welfare of the whole
community depends.

but this is prohibitive, both for the traction company and

the manufacturer, owing to inaccuracies in wheel setting,

different flanges and wheel-bases over the same track, and

most particularly to the necessarily limited number of types

of rolled guard rail sections.

Determination of iviinimum Groove.

Having a fixed rail groove as above intimated, it is de-

sired to know if that groove will properly serve under the

given conditions, and if not, how to alter it to meet them.

Without discussing the question of wear on wheels or rails, as

others have somewhat thoroughly considered that in the

forms of wheel flange and rail groove, let us find the mini-

*Paper presented as a |)art of the report of the Committee
on Way Matters.
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mum KTOovc in which a Riven wheel Hange will run, on the

assumption that the equipment is Kcomctrically perfect. In a

car traversing: a curve, the longitutlinal axis of the car truck

is normal to the radius of curvature of the track drawn to

the mid-point of the truck, the wheels beinjj held rigidly

parallel to the axis. The portions of the wheel rtanges which

determine the size and shape of the minimum groove are

the portions below the shaded sections shown in Fig. i. The

.shaded areas are sections of the wheels on a level with the

wheel-tread. If we project these portions of the flanges upon

a radial plane, we obtain the contours of the minimum
g^rooves, as shown at .AB. To obtain these projections (see

.•\BC, Figf. 2), pass a series of planes i)eri>endicular to the

axis of the truck. They will cut lines from the surface of

the flange. Project these lines by means of track arcs upon

the radial plane .\B (shown rotated about line AB, as an axis,

into the plane of the paper). The outline curve FCH,
tangent to all of these projections, is the contour of the re-

quired minimum groove.

r-k I in-mt

The gage-line of a grooved rail or of a groove is custom-

arily taken as the intersection of a horizontal plane through

the tread-line with the head side of the groove produced, the

rounded corner being ignored. .Accepting this in what fol-

lows, we inquire the position of such a gage-line for the

minimum groove as compared with a gage-line as determined

by the standard gage. If in Fig. i with the mid-point O of

the axle as centre, we describe the circle D-E, of diameter

equal to standard gage and draw track arcs tan.gent to D-E,

Rail Grooves and Track Cage for Curved Track.

—

Figs. 1, 2, 3, 4, and 5.

I

one on each side, and produce then to .\-B (Fig\ 2), we de-

termine the position of the standard gage-line. Only one

such determination—at m-n—is shown in Fig. 2. For wheels

set to a gage j4-in. less than standard gage and with the

wheel gage-line taken at a point on the fillet of the flange

li-in. below the level of the tread, it is found that the stand-

ard gage-line and the minimum groove gage-line coincide

for all flanges used at the present time. This also holds for

M. C. B. flanges set to M. C. B. Association standard (M. C.

B. .Association Report of 1907). There may be a slight ex-

ception to the above conclusion in the case of American Street

an^" Interurban Railway Engineering Association flanges A
and B, for which the groove gage-line appears to fall out-

side the standard gage-line 1/32 in. for large wheel-bases

and very short track radii. As other conditions will cover

this item, we will ignore it in what follows.

By the method set forth above, the following set of

minimum grooves has been obtained for the .American Street

& Interurban Railway Engineering .Association flanges known
as A & B (See Fig. 3.)

The dotted lines refer to flange B, the gage-line shown
on these contours indicates the position of the standard gage-

line, as explainc<l above. In a similar manner, the minimum
grooves for other flanges have been plotted, and the data so

obtained used in Fig. 6, as will be explained later.

In what follows we premise that, owing to the uniformity

of the wheel flange section, the practical inside groove re-

quired under given conditions is the same as the minimum
groove for the same conditions ; also that the inside guard

guides the truck around the curve.

For equipment at the present time seems reasonable

t... limit the range of irregularities in wheel setting to %
or yi in. to each wheel, distributed 1/16 in. on each side of

the normal position of the wheel. Since this variation may
occur simultaneously to double the effect, there is an >^-in.

change outward and inward from the normal position of the

outside wheel flange. The outward movement will seldom re-

quire attention, as it will probably be taken up by the fillet

and riding on the head of the outside rail, and practice in-

dicates that irregularities in that direction are rare. The in-

ward movement of 'yi in. must be provided for by holding the

outside guard back, thus increasing the width of the outside

minimum groove that amount for practical purposes.

Let us now adapt the minimum grooves of Fig. 3 to the

following case : American Street and Interurban Railway

Engineering Association flange .A, Lorain Steel Company rail

section No. 341, inside track radius of 50 ft., and wheel-base

4 ft. 6 in. Place the guard of L-341 tangent to the inside

minimum groove contour for the given conditions—see Fig.

5 (a). The minimum groove lies wholly within the rail

groove, and the rail gage-line fails to coincide with the

standard gage-line by the amount M-N. Evidently the stand-

ard gage should be widened the amount M-N, and there is no

planing of the rail section for the inside rail. Fit the head of

the rail section into the outside minimum groove contour

—

Fig. 5 (b). The rail and standard gage-line coincide, and

hence there is no widening of the gage due to this last opera-

tion. If V-W be not less than J^ in., the outside groove will

be sufficiently wide to take care of irregularities. In general,

if tiie width of the given rail groove exceeds that of the in-

side minimum groove, widen the standard gage the amount

of the excess, the wheels being set as explained above. A
further widening of the gage will but decrease V-W, and

ultimately the wheels will bind between the guards, unless

the outside groove were planed to greater width.

By width of groove is meant the horizontal distance be-

tween the guard and the gage side of the groove measured

on a level with the tread, the rounded corner due to fillet

or head being ignored. By plotting the widths of the

minimum grooves as abscissae and the wheel-bases as co-

ordinates, it is found that for a given flange the width of the

groove varies directly as the wheel-base and inversely as a

function of the track radius. Without insisting upon an

accuracy closer than 1/32 in., the following simple formula

for the width W (in inches) of the minimum grooves for

the .American Street and Interurban Railway Engineering

.Association flanges .A and B was obtained :

W
16 V R /
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where B = length of wheel-base in feet and R = radius of

the curved rail in feet. Similarly for M. C. B. flange:

r8,ooo (B

—

2)

W
100 R

I ^-8,000 (B

—

2) -v

( + ^ I
16 \ R^" + 100 R /

Six other flanges, whose groove widths have been used

in Fig. 6, were determined in a similar manner, the formulae

being similar in form to the first one given above. The
formula for the American Street and Interurban Railway

Engineering Association flanges does not give grooves wide

enough by 1/16 in. or less for radii much in excess of 100 ft.,

but above 100 ft. the minimum groove differs inappreciably

from the form and size of the flange section.

By means of the grooves which have boon plotted, we are

enabled to note the effects of variations in the given data as

follows :

—

(g) The effect of the gage is to make the width of the

outside minimum grooves about 1/16 in. less than for the

inside ; hence the practical outside groove, allowing J^ in.

for play, should be 1/16 in. greater in width than the inside

minimum groove.

Using the inside minimum grooves as a basis (Fig-. 6),

draw a convenient oblique line X-Y as referred to a fixed

base-line -A-B. By means of the vertical scale, find points

on X-Y at distances below A-B equal to the widths of these

inside minimum grooves and draw the verticals to A-B,

designating them as there shown. Results for a 7.5 ft.

wheel-base have not been tabulated, but values for this wheel-

base may be read off from Fig. 6 by direct interpolation.

Thus, for a flange I'A in. thick, }i in. deep, and a 50-ft. in-

side track radius, the width of groove is i 9/16 in. for a 9-ft.

wheel-base and i 7/16 in. for a 6-ft. wheel-base; hence iK

Dt»*K Of ft'imt ('"«««4j .- <4-

LCNCTH or WH(CL BmC 4Fu^ ..^ '1*

The vertical distances between base-line .\B and line XY represent the
width of inside groove, measured on the level of the tread line of the rail,

to pass the wheel flanges, in combination with the wheel-bases, on curves
of the radii, all as given at the base-line .AB. The vertical distance be-

tween line AB and line X, Y, represents the width of the groove of the
outside rail which should be used in conjunction with that given for the
inside raiI,_to allow for variations in wheel setting.

For wheels set to a gage ',i in. less than the standard track gage and
with the wheel gage-line taken at a point on the fillet of the flange U in-

below the level of the trcid line, curves with grooves as in diagr-im should
be laid to standard track gage.

Horizontal lines G, G', G", and G"' represent the width of grooves in

commercial girder guard rails now rolled. Where the width of groove
necessary for the combination of wheel flanges, wheel-bases and radii,

as given by the diagram, is smaller than the width of groove in the girder
guard rail to be used, the gage of the track on the curve should be
widened by an amount equal to the vertical intercept between the line XY
and the lines G, G', G", and G"' respectively. Where the width of the re-

quired grooves are greater than the width of the rail groove, the amount
of planing is indicated by the intercept between XY and X^ Y^ and the
lines G, G', G", and G'" respcctively-

Rail Grooves and Track Cage for Curved Track— Fig. 6— Width of Rail Grooves on Curves Under Varying Conditions.

(a) The width of the groove increases directly with and

in the same amount as the width of the wheel flange.

(b) Increasingf the depth of the wheel flange slowly in-

creases the width of the groove, depending greatly upon the

form of the flange in obtaining the increased depth.

(c) The effect of wheel radius upon the grooves is negli-

gible for the present range of wheel radii.

(d) The effect upon the grooves of different track gages
from 4 ft. S% in. to 5 ft. 4^ in. is inappreciable.

(c) The factors, outside of the wheel flange, which

critically affect the grooves, arc the length of the wheel-base

and the track radius.

.

(f) For track radii greater than 100 ft., the minimum
groove is practically the same as the flange section.

in. is the width of groove for a 7.5 ft. wheel-base, as would be

given by the mean vertical.

Since the width of the practical outside groove must be

1/16 in. wider than that of the inside minimum groove, in

Fig. 6 draw X,-Y, 1/16 in. below X-Y. The vertical lines

between X-Y and A-B give the necessary widths of inside

grooves for the given conditions, as indicated at A-B, and

similarly the necessary widths of the outside grooves, Ji in.

being allowed for irregularities, are given between X,-Y,

and A-B.

Theoretically the rail grooves should have the widths

thus obtained, but we are limited by the commercial product

in rolled sections, the widths of grooves of which are i 5/16

in., I o/'6 in., \H in., and i 11/16 in, and a few specials.
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The WKlths of these grooves are shown in Vig. 6 by the

horizontal lines G, G', G", and G'". The effect of using

some standard rail under given conditions, is now easily

seen. For example, for American Street and Interurban Rail-

way Engineering Association flange A, wheel-base 9 ft., in-

side radius 100 ft. and a i o/'f'-'n. grooved rail; on line M-N
on Fig. 6, we read the required width of inside groove = i }i

in. and of the outside groove = 1 7/16 in. Evidently the

1 9/16-in. groove of the given rail is 3/16 in. wider than the

required inside groove and '/i in. wider than the required out-

side groove, as easily seen by the intercepts on M-N between

G' and X-V or X,-Y, respectively. Hence the gage must be

widened 3 16 in., the intercept on M-N between X-Y and G'.

We also note that there is a clearance of H in., the intercept

on M-N betv>een X,-Y, and G', between the outside flange and

the outside guard over and above the allowance for irregulari-

ties. It might be well in this case to widen the gage an ad-

ditional 's in. and thus make greater allowance for irregulari-

ties and obtain earlier bearing against the inside guard.

ijb in. wide. The intercept on U-1' between X-^ and a

horizontal line corresixmding to a ij^-in. groove is zero;

hence there will be no widening of gage.

For the determination of the exact amount and contour

of planing, place the guard of L-352 tangent to the inside

minimum groove contour for the given conditions. Sec Fig.

4 (a). The shaded portion shows the amount of planing

necessary to adapt this rail to the conditions. On planing

this rail evidently its new gage-line will coincide with the

standard and the minimum groove gage-lines, since the

latter practically coincide, thus again showing that there

wi'1 be no change in the standard gage due to this operation.

Now fit the head of the rail section into the lines of the

outside minimum groove for the given conditions. It is seen

that the rail gage-line and the standard gage-line coincide
;

hence there will be no widening of the gage for these par-

ticular conditions, provided we do not allow for any irregu-

larity in the setting of the wheels which would tend to in-

crease the normal gage distance. That such irregularity

HJitt/ t/iam S3~

t»//7<-fe f Of— '.:i':T:::J«-T '/«" ^

'"* '///•"f's f J/- . ,i, - JL ........
2

i

J

1
4>.+ / ... xs

a-^ j^ .

\
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a widened gage the gage-line of the inside rail be made to

conform to the geometrical position of the standard gage-

lino and the outside rail moved outward the amount the

gage is to be widened. Geometrical purposes would thus

require that the gage narrow abruptly at the points of

tangency, even though not carried out in practice. Some of

the usual methods of eliminating this widening in the neigh-

borhood of tangents is to narrow the gage of the curve as

it approaches the tangent ; another is to carry the widened

gage through onto the tangent and there gradually narrow

down to the standard. .As a matter of fact, the gage of

the curved track contiguous to the tangent and the gage of

the tangent should have an increased widening, as com-

pared with 'the more central portion of the curve, as the

straight track acts as a curve of increased radius in con-

junction with the curve. This additional widening could

be accomplished very effectively by giving a slight curve to

an extension of the inside rail into the straight track, com-

monly called the straight .t;-uard on the end of curves.

Conclusions.

In conclusion, we might summarize as follows : For the

flanges in use at the present time and provided the wheels

are set yi in. less than standard gage at a point '4 in. below

the level of the wheel tread ; also allowing '/i in. for tighten-

ing of wheel gage due to irregularities in wheel setting.

(a) There will be no widening of the standard track

gage when the width of the rail groove does not exceed

that of the required inside grooves
;

(b) If the width of the rail groove exceeds that of the

required inside groove, widen the gage the amount of excess.

sharp and free from clay, dirt and other objectionable ma-
terial), and Portland cement of brand approved by the En-

gineer, and fresh clean water.

For plain concrete, to each part of Portland cement there

shall be by volume 3 parts of sand and 6 parts of broken

stone or screened gravel, and such proportion of water as the

Engineer may from time to time determine.

For reinforced concrete to each part of Portland cement

there shall be by volume two parts of sand and four parts of

broken stone, and such proportion of water as the Engineer

may from time to time determine.

The broken stones or gravel stones shall not be greater

than 2 inches in diameter, and where concrete is less than 8

inches thick not over i inch in diameter. Broken stone shall

be free of dust.

The cement and sand shall first be thoroughly mixed dry,

in the proportions specified, on proper boards. Clean water

shall then be added and the materials thoroughly mixed.

The broken stone, previously drenched with water, shall then

be deposited in this mixture and the ingredients thoroughly

mingled and turned over until each stone is covered with

mortar. The concrete shall not be allowed to fall from any
considerable height, but shall be carefully deposited without

delay and thoroughly rammed in layers not more than six (6)

inches in depth until the water flushes to the surface and all

the voids are filled.

The concrete next to the centres or forms shall be spaded

so that sufficient mortar will exude from the mass to form a

smooth surface.

(Continued on Page 498.)

PROBLEMS IN APPLIED STATICS.

VIRGINIA STATE HIGHWAY COMMISSION.

SpecificatJons for Bridge Masonry.

Cement Rubble.

Rubble bridge and retaining wall masonry will consist of

stones roughly squared, laid in irregular courses. The beds

must be parallel, roughly dressed, and lie horizontally in the

wall. Large flat stones shall be selected for the bottom.

Each stone must be settled into place in full bed of mortar.

The wall must be compactly laid, having at least one-fifth the

surface of the back and face headers, so arranged as to inter-

loo ., having all spaces in the heart of the wall filled with

suitable stones and spalls, thoroughly bedded in mortar. The

face joints must not be more than i inch in thickness. The
mortar shall be made of i part Portland cement, of a brand

and quality approved by the State Highway Commissioner,

and 2 parts clean, sharp sand, mixed in small quantities and

at the time needed for immediate use.

If a stone becomes loose after the mortar has set, it must

be relaid with fresh mortar.

The stones shall be hard and durable and at least six

inches in the smallest dimension, and be free from seams or

other imperfections, and in no case having a bed less than

the rise.

The bridge seat and coping shall be built of selected

smooth stones, well placed for the bearing plates.

For spans more than 150 feet in length the bridge seat

and coping shall bo made of concrete at least twelve inches

in thickness.

Concrete.

The concrete shall be composed of broken stone or

screened gravel and sand (all of which shall be clean, hard,

T. R. Loudon, B.A.Sc.
(Registered in .Accordance witli tlie Copyriglit .Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knovi'ledge of the subject of Statics, or is in a

position to read some text on such theory.

If the chain (Fig. .S8) can safely stand tension to

the extent of 1,500 pounds, what is the maximum
weight that may be placed on the hook?

Lei the chain be stressed in tension to its limit of

1,500 pounds. Choosing a point where the line of action

of the force due to the weight intersects the centre line

of the chain, practically, the condition at this point is

such as indicated by the statical diagram (Fig. 61), the

chain exerting a tensile force of 1,500 pounds at each

side of the point, and the weight, of as yet unknown
magnitude, acting vertically downward. These three

forces are in equilibriimi; therefore, their vector poly-

gon, if constructed, must close.

If BC and C.\ (Fig. 62) be drawn to represent accu-

rately the two tensile forces exerted by the chain, it is

evident that the line joining A to B must represent the

force exerted by the weight, for if BC and CA have been

properly constructed, AB clo.ses the diagram and repre-

sents a vertical force acting downward.
If a perpendicular be drawn from C (Fig. 62) to

.\B, it mav Ix? geometrically shown that—

r

1,500 1,500

AB = X v'3 H X v/3 = 1,500 v'3 pounds.

2 2
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The maximum weight, then, that may be placed on
I directions of the fori:«s CA an<i AH, respectively. These

the hook is 1,500 ^3 pounds. lines intersect at A. Evidently, CA and AB (Fig. 65)

Let Fig. 63 represent diagramniatically a small can- represent Ihc unknown forces CA and AB, the sense

tilever bracket, the load whicli it supports being equiva- marks being continuous from the initial to the linal point

of the polygon as indicated.

/ooopds.

Fig. 58.

lent to 1,000 pounds applied at the outside joint as indi-

cated. It is required to find the stress in the members
of the truss.

Consider the forces acting at the point ABC of the

frame. There is a known force BC of 1,000 pounds
acting vertically downward, and two unknown forces,

CA. and AB, whose lines of action are known. The
Statical Diagram (Fig. 64) represents this condition of

affairs.

1500 I500

A

_ i- horiznni-ol y

B
\'

Fig. 63.

The triangle BCA (Fig. 65) is, from construction,

a 45° right angled triangle ; therefore, since BC repre-

sents 1,000 pounds, CA and .\B represent forces of

1,000 pounds and 1,000 V2 pounds, respectively.

innn Ji lOOO

/ooo/S

Fig. 64. Fig. 65. Fig. 66.

By drawing a new statical diagram (Fig. 66) and

placing on it all the above deduced quantities, it is seen

that the member C\ exerts a tensile force and the

member AB a compressive force at the point being

considered.

Fig. 61.

From any point B (Fig. 65) construct BC to repre-

sent the known vertical force BC.
Now, since the forces under consideration are in

equilibrium, their vector polygon must close. There-

fore, from C and B (Fig. 65I draw lines to represent the

Fig.

The member C.\ is, therefore, in tension (resists

being torn apart) to the extent of 1,000 pounds, and the

member .'\B in compression (resists being compressed)

to the extent of 1,000 ^' 2 pounds.

Find the stress in the members of a cantilever such

as indicated in Fig. 07, the panels of which are equi-

lateral triangles.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS 413

Dorchester Street West, Montreal President, George A.

Mountain ; Secretary, Professor C. H. McLeod.

QUEBEC BRANCH—
Chairman L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
g6 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto. Meet last Thursday of the month.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

4041 Flack Block, Vancouver. Meets in Engineering-

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coultee, Box 560, Ottawa; S. J.

Chapleau, Box 203.

MUNICIPAL ASSOCIATIONS.
ONTARIO MUNICIPAL ASSOCI.A.TION.—President, Mr.

George Geddes, Mayor, St. Thomas, Ont. ; Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St.

Thomas, Ontario.

UNION OF ALBERTA MUNICIPALITIES. — President,

H. H. Gaetz, Red Deer, .Alta. ; secretary-treasurer, John

T. Hall, Medicine Hat, Alta.

UNION OF NOVA SCOTIA MUNICIPALITIES.—Presi-

dent, Mr. .\. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—Presi-

dent, Mayor Hopkins, Saskatoon; Secretary, Mr. J.

Kelso Hunter, City Clerk, Regina, Sask.

CANADIAN TECHNICAL SOCIETIES.
ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton ; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

CANADIAN ASSOCI.'^TION OF STATIONARY EN-

GINEERS.—President, Charles Kelly, Chatham, Ont.; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News. Toronto.

CANADIAN FORESTRY ASSOCIATION.—President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Company, Toronto; Secretary, James Lawler, 11 Queen's

Park, Toronto.
j

CANADIAN INDEPENDENT TELEPHONE ASSOCI- I

.A.TION.—President, Dr. W. Doan, Harrietsville, Ont. ;
Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE. — Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H. ,

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB. — President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lam-

bert, near Montreal, P.Q.
I

CANADIAN STREET RAILWAY ASSOCIATION.—
President. D. McDonald, Manager, Montreal Street R.nilway;

Secretar>', Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto, President, C. A. Jeflfers ; Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY. — President,

Dr. Martin Murphy; Secretary, B. F. Mitchell, City Engi-

! neer's Office, Edmonton, Alberta.

j

ENGINEER'S CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.
I Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,
England. Canadian Members of Council :—Profs. F. D.

.A.dams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrell.

MANITOBA LAND SURVEYORS.—President, George
McPhillips; Secretary-Treasurer, C. G. Chataway, Winnipeg,

Man.
NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-

FAX.—President, S. Fenn ; Secretary, J. Lome .^llan, 15

Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
.A.TION.—President, W. H. Pugsley, Richmond Hill, Ont.;

Secretary, J. E. Farewell, Whitby, Ont.

ONTARIO L.\ND SURVEYORS' ASSOCIATION

-

President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
AD.A..—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Hon. Secretary, Alcide Chausse, 5 Beaver Hall Square, Mont-

real, Que.

WESTERN CAN.\DA RAILW.\Y CLUB. — President

Grant Hall; Secretary, W. H. Rosevear, igc) Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

.'\ugust, at Winnipeg.

AMERICAN TECHNICAL SOCIETIES.
A]\IERICAN INSTITUTE OF ELECTRICAL ENGI-

NEERS (TORONTO BRANCH).—W. H. Eisenbeis, Secre-

tary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS. — President. J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING
ASSOCIATION.—President, John P. Canty. Boston & Maine

Railway, Fitchburg, Mass. ; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;

Secretary, E. H. Fritch, 062-3 Monadnock Block, Chicago,

111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and .August, at New
York.

AMERICAN SOCIETY OF ENGINEERING-CON-
TRACTORS. — President, George W. Jackson, contractor,

Chicago; Secretary, Daniel J. Haner, Park Row Building,

Now York.

(Continued on page 50.)
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Star Map for November 1st, 1909, 10 p.m.

STAR MAP, SHOWING THE PRINCIPAL STARS, Determination of Azimutii by tfie Pole Star.

VISIBLE AT 10 P.M., NOVEMBER 1st, IN
|

The following table gives the a2imuth of Polaris on

LATITUDE 45° N. November ist, igog, for places in longitude 5th ( = 75° \V.

L B Stewart D T S ^"'^ ^' certain standard times T

:

The table below gives the apparent places of the bright-

est of these stars for November isth at transit across the

meridian of sh W. of Greenwich.

R. A. Decl.

Mag. b. m. s.
o / »

o 03 43.3
24 O 04 22.8

5 o 35 23.3

3 o 51 16.0

2. I I 27 27.1

2 2 2 02 05 4

4 30 450
[1.

9

Star

a Andromedce

I'j
Cassiop

a Cassiop

y Cassiop

a Urssc Min. (Polaris) .

.

« Arietis

a Tauri (\ldeb\ran) i.i

(T Aurig.-e (Capella) 0.2

S Ursae Maj 2.4

a Ursae .Vlaj 2.0

y Ursa> Maj 2.5

"Urs.-e Maj 3.4

£ Ur-a; Maj 1.8

Vtsx Maj 21
'? Ursae Maj i g
ec Lyrae (Vega) o. i

a Aquiloe (Altair) 09
« Cygni 1.3

fl
Pegasi 24

a Pegasi 26

10 56 23.0
10 58 08.8

11 49 03 8

12 10 56.2

12 50 01.8

13 20 15 6

13 43 57 I

18 33 51-3

ig 46 21.5
20 38 20.2
22 59 23 6

23 00 156

+ 28 35 40
+ SS 39 '9
•+ 56 02 44

+ 60 13 52

+ 88*49 37
- 2? 02 16

+ 16 ig 48

+ 45 54 26

+ 56 51 51
+62 14 09

+ 54 II 41

4- 57 31 56

+ 56 26 53

+ 55 23 44

4- 49 45 46
4. 38 42 06

-I- 8 37 48

+ 44 57 38

+ 27 35 43

+ 14 43 15

T
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L = the longitude.

D = number of days elapsed since Xovember ist.

The difference L — sh must be algebraic, and in multi-

plying by OS. 16 it must be expressed in minutes of time.

To illustrate this, take the following example:—At a

p'ace in latitude 49° 20' N., 'ongitude So° ( = sh 20m) \V,

an observer wishes to take an observation for azimuth be-

tween S and pni- on November iJth.

Here the interpolated value of the azimuth for 8h 30m

is 1° 01' 0(1', interpolating by second differences, and the

ccrresponding time for the given longitude and date is :

—

Sh 30m oos

+ 19 56.8 ( = 2om — 20 X OS. 16)

— 27 31.3 (= 3m 5SS.9 X 7)

= Sh 22m 255.5.

To determine the meridian the observer then points to

th-> pole star at the above computed time, after setting his

vernier at a reading equal to the above azimuth, clamps the

horizontal circle, and then turns the vernier to zero.

Determination of Time.

If the direction of the meridian is known approximately,

the correction of a watch on standard time may be found by

observing the watch time of transit of a star. The star's

R.A. is then the sidereal time of transit, and the correspond-

ing standard time may be found as follows:—First find the

sidereal time corresponding to one of the standard times of

the above table for the date and place of observation by the

formula: S = S' -t- d x (3m 563.555) — (L — 5h).

Where

S = the required sid. time.

S' = the tabular sid. time,

and d and L have the same meanings as above. Then the

required standard time of transit of the star follows by the

formula:— T = T' 4- ( « — S) ( i — os.16).

Where

T = the required standard time of transit of the star, and

T' = the tabular time corresponding to S'.

ft= the star's R.A.

To illustrate the use of these formulae, let us assume

that the meridian transit of the star a Pegasi is observed at

the watch time Sh. lom. 17.5 sec. at the same place and date

as above ; to find its correction on standard time.

h. ra. s.

Sidereal time, Sh. lom. 17.5s. (table) = 22 42 39^

7 X (3m. 56s. 555) = 27 35.9

23 10 15-7

Difference of longitude = 20 00

S =22 50 15.7

R.A. of star =23 00 15-6

a — S = 9 59-9

10 X OS. 16 = '-6

Equivalent mean time interval .... = 9 58-3

T' = 8 00 00

T = 8 09 58.3

Watch = 8 10 17.

5

Watch fast = i9-2

The methods described above do not take account of

chaoees in the star places, but with ordinary field instru-

ments and for short periods of time these are negligible.

VIRGINIA STATE HIGHWAY COMMISSION.

(Continued from Page 494.)

Should voids be discovered when the forms arc taken

down, the defective work shall be removed and the space
filled with one to one cement mortar. The exposed surfaces

shall be smoothed over with a neat Portland cement grout,

laid on with a brush, until a smooth surface is secured.

Centres and forms, satisfactory to the Engineer, shall be

provided by the contractor. They shall be of planed lumber

and shall fit the curves and shapes of the work. The sheath-

ing shall be laid tight, and shall be made clean before using.

The centres shall be true to the lines, satisfactorily sup-

ported and firmly secured, and remain in place as long as the

Engineer may direct, or replaced by new ones if deemed
necessary by him. Metal for reinforcement to be of section

and quality approved by the State Highway Commissioner.

When work is done under such conditions that the mortar

!! liable to freeze, the necessary means shall be provided for

thoroughly heating all materials, and for thoroughly protect-

ing the masonry from damage by rain and frost during and

after laying.

During warm and dry weather, and whenever the Engi-

neer may direct, all newly built concrete shall be kept well

shaded from the sun, and well sprinkled with water until

properly set.

RAILWAY ORDERS.

(Continued from Page 487.)

8375—October 12—Approving plans and specifications

for the improvement of Trigger Drain, prepared by George

A. McCubbin, C.E., same to be constructed under and across

the railway and lands of the Canada Southern Railway in

the village of West Lome, Ont.

8376—October 15—Authorizing the G.T.R. to construct,

maintain and operate branch line to the premises of the

Colonial Fur Company, County Middlesex, Ont.

S377—Ordering that the Corporation of the village of

Thamesville, Ont., be made a party to the proceedings in

re complaint of E. F. Best, of Thamesville, re dangerous

: condition of level crossings of G.T.R. and Wabash Railway

Company in said village.

837S — October 18 — ."Approving Standard Passenger

j

Tariff C.R.C. No. 20 of the N.B. So. Railway Company.

8379—October 18—Approving character of work and con-

struction of drain proposed by the Municipal Council of the

Tp. of Harwich, County Kent, Ont., under the track of the

Lake Erie and Detroit River Railway, now operated by the

P.M.R.R.

8380—October 19—Granting leave to the Quebec, New
Brunswick and Nova Scotia Railway to construct its railway

across public road between parishes St. Foye and Lorettc,

County Quebec, P.Q.

8381—October 15—Granting leave to the C.P.R. to con-

struct its spur to the waterfront in the town of I'arry Sound,

Ont.

8382—October 19—Granting leave to the C.P.R. to open

for the carriage of traffic that portion of the double track of

the Ontario & Quebec Railway, Smith's Falls Section, mile-

age 4 '-6 to 44.9-

83S3—October 15—Granting leave to the C.P.R. to con-

struct an extension of its railway across Arthur Street,

village Elmira, Ont.
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY MUeage
Operated

Ctnadian Pacific Railway 8,920.6

CaoadiaQ Northern Railway. .
. .

^ U.%ti-9

•Oraod Trunk Railway 3,&;!6

T- S N. O
I

SS4
Montreal Street Railway 1383
Toruntu Street Railway 114

Wioni pet bilectric 70

Capital in

Thouiandt

ll&O.OOO

226.000
(Gov. Koad)

18.000
S.OUO
6.U00

Par
Valttt

EARNINGS
Week oi Uct. 21

»100

1909

100

100

100
100

(2.147,000
»>6 luO

91.4.6:4

32 854
7&.1(«
75,754

1908

Tegs.ootT
2:5,800
811. I6U

19.501

7C.5 .2

67,665

STOCK tiUUIAlluNS
TORONTO

Price

Oct.2|
'08

1041
166

Price
Oct. 14

Price

Oc. 21
09

I8t>i 1851

1

Salei
Meek
End'd
[Oct.21

mil OU

MONTRKAL
Price
Oct. 2

08

Price

Oct. 14

U9

Price

Oct. 21
•69

1751 17&!l86 ISit 1881 183i

Sale
Week
Eod'd
Oct;21

MW

'Ut. prcl. J08i.3rd prel. 67i, ordioary 231

.

I87i

124

IBS

124

....190 ]e9M212) 210)211) 210)
291 104] IMi 125) 1241 126 123*

1.1 l«8(l

987
602

G.T.R. Stock is not listed on Canadian Eichanges 1 best price* ara Quoted on the London Stock Exchaort.

GRAND TRUNK RAILWAY HALF-YEARLY REPORT.

The report of the G.T.R. for the half-year cndjnjf June,

1909, has been distributed.

The gross receipts for the first six months of igog are

given as .£2,866,468 8s. 7d. as against ^,'2, 854, 787 for the

first six months of iqoS, some .£12,000 of an increase.

The working expenses have also increased from ^'2,o6g,-

144 in 1908 to £'2,079, 196 in 1909.

The expenditure during the first six months of 1908 was

72.47 per cent, of the gross receipts and during 1909, 72.54

per cent. And the expenditure per train mile was in 1909

$1.10 per train mile against $1.05 in igoS, an increase of

five cents per mile.

Train Mileage.

The train mileage for the half-year compares with that

for the half-year ending 30th June, 190S, as follows :

—

Description of Mileage. 1909. 1908.

Passenger 4,086,109 4,304,902

Freight 4,752,765 4,929-803

Mixed trains 240,528 226,051

Total 9,079,402 9,460,75b

1 lie toial length of roadway is now 3,536 miles, with

709 miles of second track and 1,286 miles of siding, making
a total of single track of 5,531 miles of all steel rails.

The cost per train mile for train, engine and cars is as

follows :

—

Rate of Expense per

Half-year Total Train. Mile,

ended Expenditure. Mileage. Train. Engine. Car.

Dollars. Cents. Cents. Cents.

June, 1909 .. 4,150,751 9,079,402 45.72 35.91 2.83

June, 190S .. 4.337,989 9,460,756 45.85 35.65 2.94

Passenger Freight Mixed
Trains. Trains. Trains.

.\nd the average number of cars

moved per train was 4.5 26.7 6.8

And for the corresponding period. 4.3 25.8 6.6

The comparative cost of repairs per train, engine and
car mile was :

—

All Repairing

Charges,

including Shop,

Repairs and Machinery, Tools

Renewals of and Marine

Locomotives. Equipment, etc.

Cost per Mile. 1909. 1908. 1909. 1908.

Cents. Cents. Cents. Cents.

Train 11.37 7-8s 12.98 11. 12

'Engine 8.94 6. n 10.19 8. 65
Car 0.70 0.50 0.80 0.71

The cost of repairs per car mile on the rolling stock

was :

—

Half-year Cost per Mile,

ended Car. Train.

June, 1909 0.705 11.39

June, iQoS 0.565 8.81

Expenses, Mileage, etc., in Motive Power Department.

Mileage.—ooo's omitted. Thus 731 = 731,000.

u
.S - -* 5

I - £•£"«= isl -i"
yc bi= ^c -« 1;--Q •= = 8 ?.= o = 2"!
rak. bk ,^.. 0_ £«a3 Ok"^ OB_i. fj
g-H fa.H SH HS w0.g« HHS OUi5h h8

Total
1908.. 4,304 4.W29 226 n,4«0 2,708 l'2.1f,9 .^.05 12.474

Average
for li

mth's,

1908.. 717 821 37 1.57G 451 2,02S 50 2.079
Average

rso.of

Cars
per
Train.. 4-3 25-9 6 6 15 6

Total
1909. .4,080 4,752 240 9,079 2,474 11.554 263 11,817

.\verage

for 6

mth's
1909.. 681 792 40 1,513 412 1,925 43 1,969

Average
No. of

C ars
per
Train.. 45 267 6H 16 2

Expenses Per Mile in Cents.

Enginis. Per Engine Mils
•

' \ Cars per
Working Fxpcnsbs '1 rain\ Mile

c ^ Je x ^ ji

|i 1 I ^ rl I 1« 111

908 7.76 18.10 .62 .52 27.00 8.65 35.65 8.81

1909 7.90 16.74 -63 .45 25.72 10.19 35.91 11.39

The listed departments required the following per cent.

of gross revenue :

—

Maintenance of way and structures 9-50
Maintenance of equipment 8.25

Car department 7-42

Traffic expenses 3.18

Conducting transportation 39 . 60
General expenses 3 . 1

1

Altogether the report is satisfactory and encouraging,

and now that the president of the Grand Trunk Railway

system is to live in Canada—now that the head of this great

system is to be near to the work, we expect coming reports

to show even greater progress
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

New Brunswick.

FREDERICTON.—The city road committee is calling'

for tenders for 1,500 tons of the variety of trap rock which
i> taken from the Doujflas and Kingsclear quarries.

Nova Scotia

1I.\LIFAX.—Tenders will be received until Monday,
.November 1st, 1009, for the followinsr fire hose:—3,000 tt.

2 '3 inch fire hose, 300 ft. i inch chemical hose, 10 ft. 4 inch

suction hose, 20 ft. 2,'a inch suction hose. .Ml with couplings

complete and suitable for Halifa.v Fire Department. L. Fred

M<.na>!han, city clerk.

Quebec.

MOXTRE.-VL.—Tenders will be received up to Monday.
November ist, for boileis for the electric plant of the town of

Verdiin. Mr. Charles Brandeis, consulting- engineer, 4

Phillips Place, Montreal.

MOXTREAL.—Tenders will be received up to Wednes-
day, December ist. on 1,000 h.p. water tube boilers, 200 lbs.

pressure for The Saraaruay Electric & Water Co. Mr. Chas.
Brandeis, C.E., Montreal.

MONTREAL.-—Tenders will be received up till noon on
Tuesday, the 2nd November, for the supply and delivery of

1 2,0a tons of soft steam coal for the Low Level Pumping
Station Point St. Charles. L. O. David, city clerk.

MONTRE.-XL.—Tenders will be received up to Wednes-
day, 3rd November, for the construction of the undermen-
tioned buildings and fences in the Corporation Yard at the

south-east corner Huntley and Defleurimont Streets, viz. :

1. A dwelling house and stable; deposit required, $1,000.
2. An office building and storeroom; deposit required,

$2,000. 3. A shop building; deposit required, $2,000. 4.

-A. fence around the above yard ; deposit required, $500.
Plans and specifications may be seen at the office of Mr. R.

L. Montbriand, architect, 230 St. .\ndre Street. L. O. David,
city clerk.

Ontario.

KINGSTON.—Tenders will be received at the office of

the Secretary, School of Mining, where plans and specifi-

cations may be seen, and at the office of the undersigned up
to Saturday, November loth, for the erection and completion
of a Chemistrv' Building for the Governors of the School of

Mining. Power & Son, architects.

LONDON.—Tenders will be received until Wednesday,
November loth, for underground conduit and cable system
for electric light and power supply. Tenders are also in-

vited until November 22nd on the transformers, motor gener-
ator set, voltage regulators, switchboards, lightning protect-

ors, instruments, arc and incandescent street lighting sys-

tems, and other electrical apparatus. Address, Mr. E. I.

Sifton, Electrical Engineer, City Hall.

OTTAWA.—Tenders will be received until Thursday,
November 25th, for the packing of material and supplies for

points along the Yukon Telegraph line between Quesnellc

and Atlin, in the course of the season of lO'o, 191 1, and
1912. Forms of tender and specification may be obtained

and form of contract seen on application to Mr. J. T. Phelan,

Superintendent of Government Telegraphs, Vancouver, B.C. ;

Mr. William Henderson, District Superintendent Government
Telegraphs, Victoria, B.C. ; and from the Government Tele-

graph Agents at Ashcroft, B.C. ;
Quesnelle, B.C. ; Hazelton,

B.C. ; and Telegraph Creek, B.C. Napoleon Tcssier, secre-

tary-. Department of Public Works, Ottawa.

TORONTO.—Tenders will be received until November
2nd for the construction of a gate house to be built over

ttie South Tunnel Shaft at the Island. Joseph Oliver

(Mayor) Chairman, Board of Control. (Advertised in ihc

Canadian Engineer.)

TORONTO.—Tenders will be received until Wednesday,
loth November, for all the cherry, birch, maple, spruce, hem-
lock and other classes of timber, estimated to contain over
fifty million feet of hardwood, and over fifty million feet of

soft wood, on a tract situated on the Georgian Bay at Beav-
erstonc River. McCarthy, Osier, Hoskins & Ilarcourt, Tor-
onto, Solicitors.

j

WESTO.N.—Tenders will be received until Monday,
November ist, for (a) laying 23,600 lineal feet of water

[

mains, (c) steel water tower and foundation, (d) cast iron
\ pipes and special castin.gs, (e) fire hydrants, gate valves,

valve boxes, etc., tl) sedimentation basin. R. J. Bull,

Reeve; Willis Chipman, consulting engineer, 103 Bay Street,

Toronto.

Manitoba.

BIRTLE.—Tenders will be received till November ist,

for the building of a Howe truss, 90 ft. span bridge over
the Bird Tail, five miles southwest of Birtle, on cement piers

now constructed. Plans and specifications at Public Works
! Department, Winnipeg, or at the Printing Office, Birtle.

Bridge to be completed by January 1st, 1910. Write Wm.
Lidster, Birtle. Man.

: WINNIPEG.—Tenders for supply of sewer pipe and
specials will be received up to Monday, November i. M.

!
Peterson, secretarv, Board of Control.

WINNIPEG.—Tenders will be received up to Tuesday,
2nd November, for the erection of 5,000 lineal feet wire

fencing required for Waterworks Park (McPhillips Street).

Tenderers are requested to submit design and sample of

fencing. J. H. Blackwood, secretary. Public Parks Board.

WINNIPEG.—Tenders will be received up to Monday,
November 1st, for supply of one motor hose wagon for the

;
Fire De;3artment, capable of carrying 2,000 feet of 2j^ in.

i

cotton, rubber-lined fire hose, approximate weight 2,200 lbs.,

I

and six men, approximate weight 1,020 lbs. M. Peterson,

secretary, Board of Control.

British Columbia.

V'.ANCOUVER.—Tenders will be received until Novem-
ber Qth, for building a large bridge over False Creek, this

city. Messrs. Waddell & Harrington, consulting engineers,

Kansas City, Mo. (Details advertised in the Canadian En-
gineer.)

» ^ «

CONTRACTS AWARDED

Ontario
LONDON.—For laying mains and supplying material,

;

Mr. Chris. Leathorn has been awarded a contract by the

Water Commissioners.

NEW LISKEARD.—The McKnight Construction Com-
pany have been awarded the contract for laying a sewer on
Armstrong St. here, at $8,468.

FORT FRANCES.—Mr. W. W. Canaday has been

awarded the contract for the electric light poles.

ST. THOM.'\S.—Messrs. Ingram & Davey have received

the contract from Messrs. D. J. Wilson & Sons, architects,

Chatham, for the metal work on the Grace Methodist church.

PETERBORO.—The Water Commissioners have de-

cided to enter into a contract with the Wm. Hamilton Co.,

' (f this city, to supply a pump, waterwheel and travelling

<rane and to have the company remove the present pumps
and install them in the new pump-house when advisable.

British Columbia.

VICTORIA.—The Hinton Electric Company of Victoria

was awarded the contract for the installation of an improved

svstem of fire alarms and call bells in the public schools.

VICTORI.A.—Mr. J. H. B. Rickaby, who represents Brit-

ish manufacturers, will probably receive the contract for

I 87,500 feet of Mannesmann steel pipe, which is required for
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waterworks purposes. Mr. Kickaby's tender is $40,028.
Leeniing Brothers submitted two tenders, one for $52,5,5<'

and another for $41,557, while the Cardmcr-Johnston Com-
pany, of Vancouver, tendered but did not state a definite

figure. The tenders of the two latter were m t according-
to specifications.

.\K\V WKST.MINSTER.— Mi. \V. \V. Forester, of this

city, has been awarded a contract by the British Columbia
Electric Railway for the erection of repair shops 0° x 'So.

NEW WESTMINSTER,—The contract for rertoorinjr the

roadway on the upper deck of the New Westminster Bridge
here has been let by the Provincial Cloevrnment to Messrs.
Broley and Martin, of Fernie, B.C., at i$22,ooo.

\'.-\NCOUVER.— .\t a recent meeting of the Board ot

\\\ rks tenders for a trunk sewer on Clark Drive were opened,
the bids being as follows: M. P. Cotton, concrete and brick,

$24,8(0-, Palmer Bros. & Ilenning, concrete and briik, $i(),-

500; Paterson Timber Company, concrete and brick, $ig,-

922. For a series of tile-pipc sewers in the Cedar Cove
section tenders were submitted as follows: George Hull,

$25,450; A. H. Gordon, $23,900; Paterson Timber Company,
$25,982. All the bids were referred to the engineer.

Manitoba.

BK.VMJUX. R. dc-

tail-

RAILWAYS—STEAM AND ELECTRIC.

Quebec.

MONTREAL.—The first cars for the new electric road,

which is to connect Montreal with St. Lambert, across the

St. Lawrence, by the \'ictoria bridge, have been received

by the Montreal & Southern Counties Railway. The tracks

and terminals are new nearly complete, and a trial run will

be made shortly.

MONTRE.-XL—It is announced by the Mackenzie & Mann
interests that next spring- they will start work en a new

[

been obtained construction will be commenced,
branch of the Quebec & Lake St. John Railway from Roberval

"—'—
-
"-• ---

running northwesterly to the recently-opened mining- dis-

trict of Chebcugamou. The line will be pushed through dur-

ing: the summer to Chute a I'Ours, thirty miles northwest of

Roberval. At this point there arc very extensive water
powers, which are owned by the Provincial Government.

.\ new healing plant for the C. 1'. ... .

pot IS to be installed at an estimated cost of $10,000.
BRANDON.—Extensions to the yards of the C. N. Ra

way at this point, are being planned.
WI.NMPEG,—The first through train to Wetaskiuin

ov<r the new main line of the C. P. R. left for the west
on October 26th. The regular schedule will not be com-
menced for a couple of months.
Alberta

ED.MOXTON'.—Mr. George II. Webster, contractor for
the (irst hfty miles of the Toheld to CalKary branch of the
G. T. P., expects to have the grading completed as 'ar as
the Battle River and that the steel laying will probably be
finished as far as the town of Camrose very soon. Mr. Web-
ster said that his men began working- about the (irst week
in July and have been doing record work ever since. Be-
tween tbe Battle River and Tofield there is a mile of grad-
ing to be done into Tofield.

LETIIBRIDGE.—The bridge over the Old Man River
on the Lethbndge-iMacLeod cut-cfT was completed ready for
trains on October 22nd. Some riveting and ballasting is

all that remains to bo done. The line will be used some time
next week.

EDMONTON.—On the Grand Trunk Pacific west of Ed-
monton, l(hc construction gangs all the way alonjf from the
Pembina river to Tcte Jaune Cache are working- steadily,
and at the rate at which the work is progressing the line
will undoubtedly be graded and ready for steel by next fall.

The bridge over the Pembina river is almost half completed,
and will likely be finished bv the end of November.

EDMONTON.— Under the name of the Pine Pass Rail-
way, a company is seeking incorporation to build a railway
from Edmonton through the northern wilds to Fort McGeorg:e,
a Hudson's Bay post. The company is reported to have
strong backing-, financially, and as soon as the charter has

British Columbia.

XKW \\i:.Sr.\lI.\SrKR.-.\n interlocking switch which
derails a train on the approaches if it gees against the sig-
nals, has arrived for instalation on New Westminster bridge.

K.'XMLOOPS.—The Canadian Northern will be in Kam-
loops within two years' time and will go down the Thomp-

QUEBEC.—The progress made upon the work of con- ' =on and Eraser rivers to the coast. It is not definitely deter
struction of the National Transcontinental Railway, in con-
nection with the Quebec division, east and west, on both the

south and north shores of the St. Lawrence during the past
summer season, from April last, is remarkable. The track
is laid from the Cap Rouge site of the Quebec bridge to the
Charest River, with the exception of some small gaps ag-
gregating four miles, which will be closed by ' the 15th of
November. This is fifty miles from Quebec, and from this

point 150 miles of the railway is in operation for construction
purposes. From this point the track is being laid to the

second crossing of the St. Maurice River, 18S miles from
Quebec, and will be altogether completed by the 2Sth of

December. The bridge over the second crossing of the St.

Maurice will be constructed during the comin.g winter and
open to traffic next spring-, which will allow track-laying to

proceed. The grading is now active for 25 miles west of
Weymontachene, a Hudson's Bay post on the upper St.

Maurice River, which is the point w-here the road runs west
to strike the north end of Lake .'\bitibi, where the G. T. P.
Construction Company have a contract for 200 miles of the
road and are building both east and west of Lake .-Xbitibi,

making good progress. The construction w-ork on the south
shore is also making good progress, and the work all under
way from Moncton to Levis. The track is laid in pieces all

along the route, to enable the steamshovcls to work. The
steamshovels, engines, and cai=; used on the construction,
are taken to pieces and forwarded over w-int<^r roads from
20 tp 30 miles. The track has already been laid from the
13th mile from Levis to the 45th mile, a stretch of 32 con-
tinucus miles, and in addition a couple of miles from the
Chaudiere Have been tracked.

Ontario.

TRENTON.—A sub-contract has been let by the C.N.R.
to Dibona and Orlando Bros, for the construction of the sec-
tion between Trenton and Brighton, and they have brought
their plant from Quebec to start work at once. They will

begin at the Trenton end. .\ steel bridc-e with a swing span
will be erected across the Trent river.

mined as yet whether the terminals will be located at New
Westminster where the company has secured water front-
age. The Grand Trunk Pacific will go south from Kamloojjs
and on through the Nicola and Similkamcen across the Hope
Pass to the coast. The engineers who are now at work
along Campbell Creek and in the Stump "Lake and Nicola
districts report sjilendid progress and it is understood that
a survey will be carried as far as the Hope Pass this fall.

The location of the Canadian Northern from Kamloops to

.\g-assiz is now completed according to Superintendent White,
who is in Kamloops. The line runs along the south side of
the rivcur. The Kettle Valley railway will be hooked u^j be-
tween Midway and Coutlce thus giving direct communication
between the coast and Boundary.

PIKENIX.—The C. P. R. is considering plans for the
electrification of its line from Phoenix to the Granby Smelter,
Power will be supplied by the West Kootenay Power and
Light Company.

VANCOUVER,—The contract for the Lynn Creek line

has been let to the Paterson Timber Company by the Bri-
tish Columbia Electric Railway, The equipment is al-

ready being- assembled. Work will be commenced this week
or next and will be then pushed forward as rapidly as pos-
sible. The line will be two and a half miles of sing-le track
and the Paterson Lumber Company will do all except put
up the overhead work. The construction of the track will
probably take from seventv to ninetv davs.

KAMLOOPS,—It is stated that ' the C. N. Railway in-

tends to commence tracklaying operations from Kamloops.
north, earlv next spring:.

KAMLOOPS.—The C. P, R, is spending- considerable
money along- the local divisions. At Spenfe's Bridge lar.ge

coal chutes have been erected, and all the engines on the
division between Kamloops and North Bend will be coaled
there, A similar chute will be constructed at Kamloops to

coal the engines from the eastern division. The outlav for
these improvements will be about thirtv thousand dollars
The remodelling and enlarging- of the local yards is nearin.c
completion—a work that will cost over fiftv thousand dollars.
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LIGHT. HEAT, AND POWER

Nova Scotia ms
IX).MIX ION, C. B.—The civic corporation and the

Sjdney and Glacc Bay Railway, Limited, have entered into

a five years' agreement whereby the tram company is to de-

liver current at the rate of seven cents per kilowatt hour at

the town line. The town has also arranged with the tram-

way and telephone companies for the privilege of stringing

the transmission lines for their lighting system upon the poles

of these companies. The civic body calculate upon the in-

stallation of at least 650 domestic and commercial lights and

will install fifty 32 candle power incandescent street lights.

The price of commercial and domestic supply has not been

<!ecided upon as yet.

Quebec.

MO\TRE.-\L.—The Fire & Light Committee recently

made a report to the Council recommending that a contract

be entered into with the Montreal Light, Heat & Power Com-
pany for the ensuing five years, from January ist, igio, at

the following maximum rates :_ i. Arc lamps per Ir.mp, per

year $75. 2. Inc. 65 c.p. lamps, per lamp per year $36-

3. Inc. 32 c.p. lamps, per lamp per year $24.

VERDUN.—The foundation for the new electric power

station has been completed and the building is expected to

be roofed inside five w^eeks. There will be no delay during

winter months, the machinery being due to operate at the

beginning of March.

Ontario.

I'ORT ARTHUR.—The contract entered into by the City

Council with the Ontario Hydro-Electric Power Commission,

for the delivery of power, will be submitted to the ratepayers

for ratification by plebiscite on November 4.

Manitoba
BRANDON.—Rapid progress is being made here in con-

nection with the installation of gas. Already 2,500 feet of

mains have been laid.

SEWERAGE AND WATERWORKS.

Quebec
MONTREAL.—Mr. John R. Barlow, city surveyor, gives

notice that sewers on a number of streets will be constructed

immediately.

Manitoba
CARM.\N.—.^ new waterworks system has just been

completed here, under the supervision of Mr. W. E. Porter.

BR.^NDGN.—The installation of t_wo extra filters at the

pumping station has been recommended by the city health

officer. Dr. E. C. Beer.

Alberta

TABER.—.A large force of men, under the direction of

Engineer James Thorley, has been busily engaged the past

two weeks laying the pipe which is to convey the water of

the Belly river to Coal City. Now the pump at the river

is in operation testing the strength of the mains preparatory

to the filling-in of earth by Contractor R. .\. Van Orman.

FINANCING PUBLIC WORKS.

Debentures were recently sold by the following munici-

palities :
—

Peterborough, Ont $25,000 bridge on Smith Street.

Whytewold Beach, Man—$i,5oa
Summit Hill, Alta— $1,500.
Kenora, Ont.—$26,770; schools and local improvements.
Pembrolte, Ont.—$40,000, $10,000, electric pump and

motor, .i^^n.oro, bonus Lee Manufacturing Company.
Kamioops, B.C.—$8,000 Hospital; $20,000 waterworks;

$io,rioo local improvements.

Ontario.

ST. THOMAS.—In January the ratepayers will be asked
to sanction the expenditure of $10,000 on street railway im-

provements.

BLIND RIVER.—Debentures amounting to $12,000 are

offered for sale by John Muncaster, clerk of the municipality.

BARRIE.—Until October 29 tenders are asked for $40,-
oco, $20,000, $10,000 and $3,000 20-year, and $30,000 30-
year debentures. Interest 4li per cent. E. Donncll, town
treasurer.

H.WELOCK.—.\ Ijy-law will be submitted to the rate-

payers of Havelock in January next to raise $8,000 for cement
walks throughout the town, and $4,000 for a permanent
drainage system.

NEW LISKEARD. — The town will probably borrow
$10,000 or $2o,cooi for the construction of a road.

Manitoba.

UKANDON.—A by-law authorizing the sale of deben-
tures to the amount of $13,000 was given a third reading and
finally passed at a recent meeting of the council.

Saskatchewan.

K.-VMSACK.—This village is advertising for tenders for

the purchase of $5,000 debentures.

M-i^PLE CREEK. — Sewerage debentures aggregating
$45,000 are offered for sale until November 3rd by Mr. A. H.
Cireeley, secretary-treasurer.

MOOSE ].\\\.—School debentures amounting to $25,000
are offered for sale by J. \V. Sifton, secretary of the town of

Moose Jaw.

REGIN.^.—The following villages have been empowered
to borrow' money for permanent improvements:

—

Melville, Sask.—$6,000; Glen Ewen, $1,000; Watrous,

$15,000; Wllkie, $2,000; Viscount, $1,000; Guernsey,

$1,500.

Alberta

NANTON.—This municipality has for sale $16,0001 de-

bentures. William Robertson, secretary-treasurer.

British Columbia.

KF,\"KLSTOKE.—The by-law to borrow $89,000 for the

improvement of the power plant, was carried by the biggest

majority that ever endorsed a by-law in Revelstoke.

NORTH VANCOUVER.—The ratepayers will vote on ».

by-law to borrow $128,000, for the construction of a first

class steamer and wharves, at an early date, probably No-
vember 3rd.

VICTORIA.—The school trustees will ask the City Coun-
cil to submit to the ratepayers a by-law to provide $150,000
for a new high school.

VANCOUVER.—A by-law providing $42,500 for park
improvements may be voted on by the ratepayers in January.

It includes $35,000 for rocking the roads, purchasing a

roller and erecting a bridge.

VANCOUVER.—By an overwhelming majority, money
by-laws aggregating $1,075,000 were passed last Saturday.

One by-law is for $675,000, which is to cover the amount
necessary to build a new bridge across False Creek at Bridge

street, while the other is for $400,000 to meet waterworks
expenditures.

TELEPHONY.

Manitoba.

WINNIPEG.—The C. P. R. has completed its telephone

system from Cartier, Ont., to Brandon, Man., 1,045 miles.

United States of America
l.OS ANGELES, CALIFORNIA.—.Announcement was

made here last week, that the telephone is to supplant the

telegraph in train despatching over the entire Santa Fe sys-

tem. .Authority was granted for the equipment of the Al-

buiiucrque and Arizona divisions with telephones, and the

work will be commenced at once. These two divisions total

887 miles. ^ »

CEMENT—CONCRETE.

Alberta.

HLAIRMORE.—W. J. Budd has returned to the Rocky
Mountain cement plant and is rushing the work to comple-

tion. The overland light railway trestle-work has been

completed by Mr. F. Knights, contractor, and the road is

now ready for conveying rock to the cnishers. The last

piece of machinery has been put in and it is thought that

cement will be produced by the 15th of November.
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CURRENT NEWS.

Quebec.

MONTREAL.—A public competition is open between
the anhitccis, surveyors, engineers, draughtsmen, etc., of

the city of Montreal for one or more m hemes of improve-
ments to St. Helen's Islantl, and the conversion thereof into

a public amusement park. The cost of the work is not to

ixciod !?
1
50,000. Mr. L. 0. David is the city clerk.

Ontario
BKOCKX'ILLE.—The annual meeting of shareholders

of the Brockville, Westport & .Northwestern Railway Com-
panv, was held this week at the head oltice of the company
here. Only formal business was transacted, such as the

reception and adoption of the treasurer's report, election of

the directors, etc. For the- ensuinjf year the officers and dir-

ectors will be as follows : President, E. R. Thomas, Xew
Yorkj vice-president and treasurer. Frederick T. Lewis, New
York ^ secretary and manager, Carsten Heilshorn, New York;
general superintendent, W. J. Curie. Brockville.

» ^ »

AlISCELLANEOUS.

Quebec.

MON'TRE.A.L. — The Edgewater Company have pur-
chased a large area of land near Ste. .'\nne de Bcllcvue,

which is being sub-divided into lots. They propose to put
in cement sidewalks, macadamized roads, sewerage, water-
works and clecir'c light works and have appointed Mr. Chas.
Brandeis, consulting engineer, to supervise the entire work.
The improvements are estimated to cost $250,000.

Ontario.

KINGSTON.—Four properly constructed carts for the
removal of garbage and other putrefying matter will prob-
ably be purchased by the Council at an early date.

Manitoba.

BR.^NDON.—Mr. RicharJ E. Speakman, city engineer,
recently submitted to the Council estimates of the cost of a
sub-way under the Great Northern and Canadian Pacific

tracks at Eighteenth Street and of an overhead bridge for a

sub-way, including concrete retaining walls and bridges,
with a macadam roadway, g inches deej) and a concrete
sidewalk 5 feet wide at the side, the cost was estimated at

$i2o,coo. For an overhead, steel plate girder bridge, on
steel towers with concrete bases, the bridge to 'be 30 feet

wide, and a sidewalk on steel brackets to the side, five feet

wide, with an approach to Pacific .Avenue, the clearance to

be 22 feet 6 inches above each railway, the floor to be con-
crete 6 inches thick, the estimated cost was $105,000.
British Columbia.

NEW WESTMINSTER. — City Engineer Blackman is

preparing a report and plans for an incinerator which will

likelv be constructed earlv next year.

NEW WESTMINSTER.—The factory which J. C. Mc-
Donald, the successful tenderer for the steel pipe for the

city's new water main to Coquitlam Lake, will erect, is to be
in operation, it is expected, by the first of next year. .A site

for the plant has not yet been definitely settled on, but

several are under consideration.

DR. CHAS. A. HODGETTS. secretary of the Board of
Health for Ontario, was elected first vice-president of the
.-Vmerican Public Health .Association, at the convention re-
cently held in Richmond, V'a.

.MR. AUIHLK HEWITT succeeds Mr. W . H. Pearson,
who has retired from the position of general manager of the
Consumers' Gas Company, Toronto, after 55 years' service.
Mr. Hewitt has already been with the Gas Company over 20
years.

MR. K. II. KNIGHT, B.A.Sc, of Driscoll & Knight,
Domijiicn Land Surveyors, returned to Edmonton a few days
ago after completMig the survey of eight townships in the
Onion Lake district, on the Saskatchewan side. Mr. Knight
was awav ab ut four months.

MR. W. S. DREWRV, C.E., B.C.L.S., of Nelson, B.C.,
has been appointed chief water commissioner for the pro-
vince, under the terms of the Water .\ct, passed last session,
and assumes ofiicc immediately. Mr. Urewry was elected
to associate membershij) in the Can. Society of Civil Engi-
neers in June, 1S87.

MR. W. S. CALVERT, M.P., for West Middlesex since
1896, has been appointed member of the National Transcon-
tinental Railway Commission, to fill the vacancy caused by
the death of Mr. Robert Reid. Mr. Calveri is 50 years old
and was born in the Township of Warwick, in Lambton
County. He was educated at the public school there, and
later attended Watford Seminary. IJuring the early part of

his career Mr. CaKert was reeve of Metcalfe, and warden of

Middlesex.

ENGINEERS' CLUB OF TORONTO.

The belief that the near future will sec the earth circled

in eighty hours by flying machines was expressed by Mr.

J R. d'.\lmeida before the Engineers' Club of Toronto last

rhursday evening. Mr. d'Almeida has an idea of his own,,

and he believes he has the final solution of earial navigation.

.After the manner of a bird will his ideal machine fly. It will

be self-righting, and will travel any distance without the

least muscular effort by the mere extension of its wings.
This will mean crossing the .Atlantic in about twelve hours

j

and circling the globe in less than eighty hours. Mr. A. B.

Barry, president of the Club, occupied the chair.

MARKET CONDITIONS.

PERSONAL NOTES.

MR. \V. M. STEWART has mq^-^d to 20| 'Ciarry Street,

Winnipeg, from \idir. Man.
MR. G. ARTHUR BENNETT, formerly cf New Glas-

gow, is now with the Canada Iron Corporation, Fort William,
Ont.

MR. OWEN W. SMITH. A. M. Can. Soc. C. E., of

Gait & Smith, consulting engine<'rs, Toronto, leaves this

week for the Wc5t, on a business trip.

MR. HERBERT G. BERESFORD. of Dauphin, Man.,
has been granted a commission as a Manitoba land surveyor,
according to the Gazette notices this week.

DR. J. A. AMYOT and DR. G. G. NASMITH. of the

Provincial Board of Health, arrived in Lindsay, Ontario, on
Wednesdav, October 20th. Thev will inspect the ozone plant.

MR. R. G. McNEILLIE. chief clerk to Genera! Passen-
ger .Agent McPherson, has been appointed district passenger
agent of the C.P.R. in the Kootcnays, with headquarters at

Nelson.

Montreal, October 28th, 1903.

The buying movement for iron in the United States continues in full

force and surprises even those who have been looking for activity. The
buying, however, is not uniform in all branches of trade, first one and
then another branch being affected by it. Illustrating the heavy orders sti.'l

coming in for semi-finished materia!, it is worth reporting that the average
daily orders taken by the subsidiary companies of the Ignited States

Corporation during the first half of October amounted to about 84,000 tons.

Some look for a period of dullness to follow, unless the railways give out

good orders. These continue to be more of a factor than ever. Last week,

the railway companies placed buying orders for in,ooo new steel cars and
orders are now pending for 8,000 more, besides which, contracts for steel

rails, aggregating 25,000 tons, have been given out. The slruclural steel

business is also active, some 80,000 tons having been placed under con-

tract this month, and some it>o,ooo tons being still under discussion. Plates

and shapes and bars are firmly he'd and advances for next year's de-

liveries are taking place. The market for .billets is also strong.

The English situation, while showing a'pioderate improvement, is' yet

without any decided -tendency. Stocks ci| pig-iron continue to acpumulate,

but as the enquiry .'tor,shipment to Amejican points iV rapidly, t^coming
more constant, it is hoped that sales wi'l be arranged and slocks "dftpleled

by resulting shipments. The German and -Belgian situation is shoiying im-

provement, .and I'-uropean conditions, generally, are looking bcttttf, b"ut

there is nothing like the upward tendency that is such a noticeable £eal*ire

on this continent.

In Canada, conditions continue remarkably good. Not only ''is the

volume of business showing a steddy increase but prices continue to' look

upwards. Many foundry interests have covered for their supplies of raw
material for the six months, but the trade, generally, is short of pi^-iron.

Those who have covered are now enquiring as to prices for delivery

after the first of .April ne.vt. and it is quite likely that heavy buying will be

done on such deliveries within the next two or three weeks. Selling*

interests are, however, not at a!l anxious to make contracts for future

deliveries, and are declining to submit figures for distant deliveries.

There is considerable .activity going on in the market for finished and
semi-finished products, but the changes in the market are' slow in comihg.

Some lines have shown praclical'y no change since the beginning of th**

;

present year and are not likely, now, to show any change until the close.

j
On the 'whole, the rnarket is firm, although some lines show a disposition

_

j
towards easiness, there being special reas,o^> iftr this,, in- each instance.

I The general hardw-are market "is in excellent shape, the're being a very en-*"
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couraging demand from a'l quarters at the present moment. This demand
will probably continue until the close of navigation.

Following is the list of prices :—

Antimony.—The market is steady at 8 to 8Mc.
Bar Iron and Steel.--Thc market promises to advance shortly. Bar iron,

$1.85 per loo pounds; best refined horseshoe, $2.10; forged iron, $3; mil^

steel, $1.85; sleigh shoe steel, $1.85 for ixH-base; tire steel, $1.00 for

I X )i-base ; toe calk steel, $3.35; machine steel, iron finish, $1.90; im-

ported. $2.30.

Boiler Tubes.—The market is steady, quotations being as follows :—

iji and 3-inch tubes, S'/ic. ', ;ij4-inch, loc. ; 3-inch, iij^c. ; 3j3-inch, 14 i-ac.

;

4-inch, tS I-3C.

Building Paper—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds;
felt paper, $3.75 per loo pounds; tar sheathing, 40c. per roll of 400 square
feet; d^y sheathing, No. 1, 30 to 40c. per roll of 400 square feet; tarred

fibre, 55c. per roll; dry fibre, 4SC. (See Roofing; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal:—$1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding loc. for

each bag. Good bags re-purchased at loc. each. Paper bags cost a%
cents extra, or loc. per bbl. weight.
Chain.—Prices are as follows :— 34-inch, $5.10; s-i6-inch, $3.95; j6-inch,

S3.55; 7-i6-"nch, $3.35; >^-inch $3.20; 9-16-inch, $3.05; f^-inch, $2.95; K-inch,

$3.90; ?»-inch, $3.85; i-inch, $2.85.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal.

Copper.—Prices are strong at 14^4 to 14HC,

Explosives and Accessories.—Dynamite, 50-lb. cases, 40 per cent, proof,

15c, in single case lots, Montreal. B'asting powder, 25-lb. kegs, $2.25 per

keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100 ; broken lots, $1 ; electric

blasting apparatus:—Batteries, i 10 10 holes, $15; i to 20 holes, $25; i to

30 holes, S35; I to 40 holes, $50. Wire, leading, ic. per foot; connecting,
50c. per lb. Fuses, platinum, single strength, per loo fuses :—4-ft. wires,

S3; 6-ft. wires, $3.54; S-ft. wires, $4.08; 10-ft. wires, $5. Double strength
fuses, 4-ft-t $3-75; 6-ft., $4-29; 8-ft,, $4.83; lo-ft., $5.37. Fuses, time, double-
tape, $6 per 1,000 feet; explohmeters, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are :—
Queen's Head, S4.40 ; Comet, $4.25 ; Gorbal's Best, $4.25 ; Apollo, loH
or., $4.35. Add 25c. to above figures, for less than case lots; 26-gauge is

350. less than 38-gauge, American iS-gauge and English 26 are equivalents,
as are American to?i oz., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).

Iron.—The outlook is strong. The following prices are for carload
quantities and over, free on dock, Montreal, prompt delivery; No. 1 Sura-
roerlee, $20.50 to $21; selected Summerlee, $20 to $20.50; soft Summerlee.
$19.50 to $20; Clarence, $18.25 to $18.50 ; Midland or Hamilton pig is

quoted at $30 to $20.50 per ton for No. 1 f.o.b., cars at point of produc-
tion. No. 2 being $19.50 to $20, and No. 3 $19 to $19.50 for delivery during
the next six months. It is said Dominion and Scotia companies are not
quoting prompt deliverj-. Carron No. r, $20.50 to $21 ; Carron special, $20
to $30.50.

Laths.—See Lumber, etc.

Lead.—Prices are about steady, at $3.50 to $3.60.

Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mill culls out,

$18 to $22 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per 1,000 ft.; mill culls, $12 to $14. Hemlock,
log run, culls out, $13 to $15. Railway Ties ; Standard Railway Ties,
hemlock or cedar, 35 to 45c. each^ on a 5c. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 2S-ft. poles, $1.35 to $1.50 each; 30-ft.,

$1.75 to $a; 35-ft., $2.75 to $3.25 each, at manufacturers' points, with 5c.

freight rate to Montreal. Laths: Quotations per 1,000 laths, at points
earring $1.50 freight rate to Montreal, $2 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nails.—Demand for nails is better, but prices are steady at $2.30 per
iceg for cut, and $3.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon ; girder, bridge,
and structural paint for steel or iron—shop or field—$1.20 per gallon, in

barrels; liquid red 'cad in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealers are
compel'ed to meet competition from all sources. Prices are easy and ap-

j

proximately as f'ollows :— $31 for 6 and S-inch pipe and larger; $32 for
|

5-inch and 4-inch at the foundry. Pipe, specials, $3 per loo pounds. Gas
j

pipe is quoted at about $1 more than the above. I

Pipe.—Wrought and Galvanized.—Demand is much better and
the tone is firm, though prices are steady, moderate-sized

I

lots being: 'I'-inch, $5.50 with 63 per cent, off for black, and 48 per cent. 1

oflF for galvanized; li-inch, $5.50, with 59 per cent, off for b*ack and 44 pel
1

cent, off for galvanized; j4-inch, $8.50, with 6g per cent, off for black, and
,

59 per cent, off for galvanized. The discount on the following is 73!^ per I

cent, off for black, and 63j4 per cent, off for galvanized; ^-inch, $11.50;
|

1-Inch, $16.50; 1 ^-inth, $33.50; i^-inch, $37 ; 3-inch, $36 ; sj^-inch, $57.50 ; 1

3-inch, $75.50; T'-i-inch, $95; 4-inch. $108. '

Plates and Sheets.—Steel.—The market is steady. Quotations arc: $3.20
for 3-16; $3.30 for '*. and $2.10 for H and thicker; 13-gauge being $3.30;
•4-gauge, $2.15; and i6-gauge, $3,10.

Ralls.—Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $11 is given for 60-lb. and 7o-lb. ; So-Ib, and heavier, being $30;
rails, per gross ton of 3,340 lbs., f.o.b. mill. Re-taying rails arc quoted at

$37 to $30 per ton, according to condition of rail and location.
Railway Ties.—See lumber, etc.
Roofing.—Ready roofing, two-ply, 70c. per roll; three-ply, 95c. per roll

of loo square feet Roofing tin caps, 6c. lb. ; wire roofing nails, sc. lb.

(See B li'ding Paper; Tar and Pitch; Nails. Roofing).
Rope.— Prices are steady, at gc. per lb. for sisal, and io^c. for Manila.

Wire rope, crucible steel, six-strands, nineeten wires; Ji-in., $3.75; 5-16,

*^75: H» $4.75: S, %^is: H, $6.35; «, $8; H, $10; i-in., $13 per 100 feet

Splices.-Railway spikes are steady at $3.35 per loo pounds, base of
$% X 9-16. Ship spikes are steady at $2.85 per loo pounds, base of H x 10-

inch, and Ss x 13-inch.

Steel Shafting.— Prices are steady at the list, less 35 per cent. Demand
is on tlie dull side.

Telegraph Poles—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 pounds; roofing pitch, No. 1, 70c. per 100 pounds; and No. 3, 55c. per
100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-
barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180
to 300 pounds. (See building paper; also roofing).

Tin,—Prices are unchanged, at 33^ to 34c.

Zinc—The tone is steady, at sU to 6c.

Toronto, 38th October, 1909.

Founders and bridge-builders arc well occupied, engine works, too, are
busy. As a consequence the demand for both pig and structural iron has
been brisk. Blast furnaces especially find the demand more than they can
keep pace with. Coke has gone up, and if ore advances, as seems likely,

there must be an advance in pig before long. In Britain the feeling in

both iron and steel is upward, though price at present shows no marked
advance. In the United States an increase in quotations has already been
made.

Manufacturers and merchants are, as a rule, busy. A good fall trade
follows, naturally, an unusually good harvest, and the retail trade begins
to perceive the benefit. Dealers in brick and cement are still filling orders
of more or less importance, while lumber dealers are busy enough to dis-

pose them to maintain prices. Building, in the city, continues active.

I

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted :

—

Antimony.—Demand active and price higher at $9.35 per 100 lbs.

: Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen, $7 to $9.

j

Bar Iron.—$1.95 to $2, base, per loo lbs., from stock to wholesale
I dealer. Market well supplied.

j

Boiler Plates.— jj'-inch and heavier, $2,20. Boiler heads 35c. per 100

j

pounds advance on plate. Tank plate, 3-16-inch, $2.40 per 100 lbs.

Boiler Tubes.—Orders continue active. Lap-welded, steel, ij^-inch.

I
IOC. ; iJ-^-inch, 9c. per foot; 2-inch, $8.50; sJi-inch, $10; 3^-inch, $10.60;
3-inch, $12.10; 3j2-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll; tarred, 40c. per roll. Demand is

fairly active.

Bricks.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $10 for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 3-inch, or larger,

price all the same. The supply is excessive ; hence the lowered price.

Broken granite is selling at $3 per ton for good Oshawa.
Cement.—Manufacturers' prices for Portland cement are $1.35 without

bags, or $1.65 including cotton bags for car lots on board car. Fort William
or Port Arthur; the price at Toronto is $1.30 without bags, or $1.70 with
bags. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town. Demand is fairly steady.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qua'ities exist. We
quote. Yotighiogheny lump coal on cars here, $3.70 to $3.80; mine run,

$3.60 to $:^.75; slack, $2.65 to $3.85; lump coal from other districts, $3.40

to $3.70; mine run loc. less; slack, $3.50 to $2.70; cannel coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at

from $5.25 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 72-hour coke,

$5-25 to $5.50.

Copper Ingot.—The market continues as before stated, price being
$13.85 to $14.05, and the demand normal.

Detonator Caps.—7sc. to $1 per 100 ; case lots, 75c. per loo ; broken
quantities, $1.

Dynamite, per pound, 31 to 25c., as to quantity.

Roofing Felt.—An improvement in demand of late, no change in price,

which is $1.80 per loo lbs.

Fire Bricks.—English and Scotch, $30 to $35; American, $25 to $35 per
1,000. The demand is steadv.

Fuses.—Electric Blasting.—Double strength 4 feet, $4-50; 6 feet, $5;
8 feet, $5. 50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1^000

feet.

Iron Chain.— Ji -inch, $5.75 ; 5-i6-inch, $5.15 ; W-'nc*". $4-iS I 7-i6-inch,

$3-95: !^-inch, $3.75; 9-16-inch, $3.70; H-inch, $3.55; ?i-inch, $3-45 1 M-inch,

$3.40; 1-inch, $3.40, per too lbs.

Iron Pipe.—The expected advance has come; we now quote, black, 5^-

inch, $2.03; 3fi-inch, $3.35; J^-Jnch, $2.63; J-^'-inch, $3.28; i-inch, $4.70; t%-
inch, $6.41 ; I'^-inch, $7.70; 2-inch, $10.36 ; 3^-inch, $16.39 ; 3-inch, $21.53

;

iS-inch, $37.08 ; 4-inch, $30.76 ; 454 -inch, $38 ;
5-inch, $43.50 ; 6-inch, $56.

Galvanized, ^-inch. $3.86; H-inch, $3.08; J^-inch, $3.48; W-inch, $4.43;
I-inch, $6.35; iJi-inch, $8.66; i54-inch, $10.40; 3-inch, $13.86, per 100 feet.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at

kilns outside city 32c. per 100 lbs. f.o.b. ear. Demand is good.

Lumber.—Prices continue steady, and city demand still active.

We quote dressing pine $32.00 to $i?.oo per M ; common stock
boards, $36 to $30; cull stocks, $30 ; cull sidings, $17.50 ; Southern pine

dimension timber from $30 to 45, according to size and grade; finished

Southern pine according to thickness and width, $30 to $40. Hemlock la

car lots, $16.50 to $17 ; spruce flooring in car lots, $23 to $34 ; shingles*
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WIDH TIRKS AND THE HIGHWAYS.

.Some years ago we heard a gre:it deal about the

advant.ige of using wide tiros for wagons earrying
heavy loads. Some municipalities introduced by-laws
calling for four and five-inch tires, but usually the by-law
did not get past the second reading. Ratepayers could
not see the a<l\,intage of sustaining immediate loss that

good roads might result in future years.

I'-xperiments that have been made go to show great
saving in traction effort where wide tires have been used
on earth, gravel or macadam roads, and with this saving
in traction effort there is a marked improvement in the

condition of the ro.id, rolling it smooth, even and making
it almost impervious to the rain.

The Missouri Experimental Station gives as a result

of a numljer of experiments the following :

—

Three earth roads gave :

—

1 '..-inch tire pull SO lbs.

6-inch tire pull 61 lbs.

^5 lbs.

Three macadam roads gave :

—

I '..-inch tire pull 71 lbs.

(1-inch tire pull 55 lbs;

16 lbs.

I'j-inch tires gave:

—

On three earth ro.ids So lbs.

Or three macadam roads -i ll)s.

15 lbs.

These results go to show that, although there is .-i

large saving on improved roads, yet wide tires show ;i

saving greater than that made by improvements.
In this country we make great talk about highway

improvement. We are spending l.irge sums on grading,
gravel, and crushed stone. .Ml of which is good. But
more attention should he gi\iii to the C|uestion of width
of tires.

If the user can be shown the advantage, the manu-
facturer will not be long in tilling the want.

A NEW PUMP.

There h.is been installed at Dudley Port a pump
novel in design and economical in operatitin. This pump
depends for its lifting power upon the direct action of a
gas explosion, and is the invention of H. .\. Humphrey.

The pump, which comprises an iron U tube, is

simple, and with few moving, parts. The short leg of

the U connects with the water supply and the long leg
with the delivery tank, or pipe. In the open end of the

short leg there is a conical-shaped combustion chamber,
which is fitted with valves for supplying gas, air and
an exhaust valve. The control of the valves is auto-
matic and interlocking.
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The cycle of operation is as follows : The charge of

mixed gas and air is ignited by a sparker, and exploding

drives the water forward, and water flows in from the

suction-tank, and, a slight vacuum being created, more
air enters. The water begins to surge back under the

static head and compresses the air in the combustion

chamber, and the elasticity of the air causes the water to

again reverse.

Under test a 16 horse-power plant required 1,063

pounds of coal for every horse-power represented by the

water raised, which compares very favorably with the

1.7 pounds required by first-class triple expansion steam

pumping machinery.
1 ^ »

EDITORIAL NOTES.

Japan has appropriated $20,000,000 for the build-

ing; of a Government railway. Canadian contractors and

manufacturers of Canadian steel rails should find an in-

teresting field here. Business cannot be done by Cana-

dians in Japan unless they send a representative to that

country.
» * » *

Graphical methods of solving engineering problems

are being much employed. Diagrams and curves to aid

in estimating are in constant use. Once a month we
expect to insert diagrams that will be of interest to

engineers and contractors. The insert in this issue is

not just as perfect as we could wish, but we hope to im-

prove the inserts both in regard to the value of infor-

mation they contain and also in respect to press work.
« * * 4t

McGill University has opened a new department in

the Faculty of Applied Science—that of Harbor En-

gineering. Harbor engineering works in Canada are

now requiring the services of many men, and McGill is

to be congratulated in that she is the first university to

take up the work, and because she has been so fortunate

to secure an engineer as lecturer in the course so familiar
|

with this class of work and a man standing so high in 1

the profession as Mr. F. W. Cowie, of the Montrci

Harbor Commission.
* * * *

BRITISH COLUMBIA'S RAILWAYS.

(Fred. W. Field in the Monetary Times.)

British Columbia is in need of railways. They are

the life of a mountainous country, which has also large

and fertile valleys. But mountainous countries do not

make easy railroad building. The Canadian Northern

has been nursing a transportation proposition in British

Columbia for some time past. It hatched the other day,

and with it came a brood of trouble. Premier McBride,

on behalf of the provincial government, said the road

would be guaranteed by them to the extent of $35,000
per mile. Railways hav'e been talked indefinitely on

Canada's Pacific coast, so Premier McBride's definite

statement was something new. Two of his ministers,

Hon. R. G. Tatlow and Hon. F. J. Fulton, who manage
between them finance, agriculture and lands, have
handed in their resignations, evidently thinking that the

day of railroad bonuses has passed. The province needs

more transportation facilities than it now possesses,

and the final result will probably be a dissolution, the

return of the McBride government—for British Columbia
prefers railroads to politics

—

and a guarantee of the

Canadian Northern bonds.

COMING MEETINGS.

Canadian Society of Civil Engineers (Toronto Branch).
Special niccliiiK, Monday, November 15th at S p.m. Address

by Mr. Allen Hazen on " Water Filtration."

American Society of Engineering Contractors.—Feb. 24-

26, igio. Annual convention at Chicago, 111. Secretary,

Daniel J. Hauer, Park Row Building-, New York, N.Y.

American Society of Meclianical Engineers—December
7-10, 1909. Annual meeting- New York City. Secretary,

Calvin W. Rice, 29 W. 39th Street, New York, N.Y.

American Street and Interurban Railway Association.

—

October 4-8, igog. Annual convention at Denver, Colo.

Secretary, Bernard V. Swenson, 29 W. 39th Street, New
York, N.Y.

National Municipal League.—November 15-19, 1909.

.'\nnual meeting Cincinnati, O. Secretary, Clinton Rogers

Woodruff, 705 North American Building, Philadelphia, Pa.

®l)p lEngittfrra* (Elub of iEaraixta

96 KING STREET WEST TELEPHONE MAIN 4977

^^rngrammr fnr Nnufmbrr, 1 309
THURSDAY, NOVKMBER 4tl).

General Business iMeetiiig.

Consideralioi-i of proposed aniendiiients to the
Constitutuin, ot which notice was given by Mr.
A. F. M.\CALLUM on October 7th, as follows :

"Clause J. MEMBERS. The Club shall consist of
ntenibers, honorary uteinbers, and associates. • *

"An associate shall be one who is not an Engineer by
profession, hut whose pursuits, scienfifie acquire-
ments or practical experiences qualify him to co-
operate with engineers in the acivancementof profes-
sional knowledge : and he shtill possess all the rights
and prit'ileges of members, except the right to vote or
to iiold office,"

By Mr. T. Aird Mcrk.w ;

Clauses After the word "members," in the first line.
add "and associates,"

Clause S. To increase the annual dues for resident
nienihers from ^5,tlli to $7.50 from Jst January next.

THUR.SDAY, NOVE.MBER llth.

" Some points in tlie Construction of the Siniplon

Tunnel." Illustrated by lantern slides.

Paper by Mr. Chas. B. Fo-x, M.A.

THURSDAY, NOVEMBER 18lh.

" Facts and Figures relaling to Producer- Plant

Pi-actice.''

Paper hv Mr, M. Chapman,

1 lURSDAV, NOVKMHER -.'.illi.

.Meeting of the Toronto Branch of the Canadian
SocieI\' of Civil Engineers.

TllK EXECITIVE MKET.S EVERV TtllRSDAV AT 7.30 P.M.

A. B. BARRV, I.. J. STREET,
Pi-esident, Treasurer,

City Hall. 37 .Melind.l St.

R. R. WOI.SEY, Secretary,
'i^ Lowther Ave.

There are twenty-six Dominion Forest Reserves and

National Parks set aside in the public-land area of the Can-

adian West. Their total area is 10,441,120 acres, distribut-

ted as follows :

—

Manitoba—six reserves 2,288,160 acres.

Saskatchewan—four reserves 473,600 "

.Mberta—six reserves 6,209,280 "

British Columbia—ten reserves 1 ,470,080 "
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HIGHWAY HRIDGH OVER THK MIAMI RIVER
AT ELIZABETHTOWN, OHIO.

The Longest Simple Truss Span Bridge In Existence.

H. C. Tyrrell.*

This bridge is rcni.Trkablo in bciiiK the longest simpk-

truss bridge span in existence, and was designed by the

writer. It has a span of 586 feet between centres of end pins

and surpasses in length by 36 feet the longest other span,

which is one in the bridge crossing the Ohio River at Cin-

cinnati, known as the Cincinnati and CovinRton Railway and

Highway bridge.

The width of roadway is 50 feet, and as the end posts

are ^o inches wide, thr distance between centres of trusses

beams are of the same size, and the diagonal laterals arc
rigidly connected by plates, which fasten to the bottom
flanges of both cross and longitudinal beams. The floor

joists consist of 6-inch steel beams spaced 2 feet 6 inches
apart, elevated on o-inch corbels. On the steel joist is laid

the 2M-tnch oak flooring, spiked to six lines of 3-inch by 7-

inch oak spiking pieces, with 60 <i nails. The wheel guards
are 6 by 6 inch oak, bevelled on the inner edge and elevated

on 4-inch blocks spaced 2 feet apart for drainage. The
bridge was given an initial camber of 3 feet at the centre.

On each side of the roadway is a neat railing, made of four

angles, latticed in bo.x form. This railing lines up with the

inner face of the web posts and fastens to them. The por-

tal as shown on the writer's design is a heavy lattice frame-
work, but it was (hammed in the shop to one plate construe-
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Table of Long Span

Date! Location

igo4 Elizabethtown

18SS Cincinnati

I S94 Louisville

1SS9 Cincinnati

1806 Philadelphia

1890 Pittsburg

St. Louis

1885 Henderson

I S8() Ceredo

Cairo

Havre de Grace

1S77 Cincinnati

1870 Kuilenburg

igo2 New Baltimore

iSsg Saltash

1880 Hawksbury
igoi Hamilton

Bridges.

River Crossed.

Miami
Ohio

Ohio

Ohio

Delaware

Ohio

Mississippi

Ohio

Ohio

Ohio

Susquehanna

Ohio

Leek River

Miami
Taular

Miami .

Kind of Bridge

Railway or Highway Span ft.

Highway 586

Railway and highway 550

Railway 54^

Railway and Highway 542

Railway 533

Railway 5-3

Railway 5-4

Railway 5--

Railway 521

Railway 5-0

Railway 515

Railway 515

515

Highway 4^5

Railway 456

Railway 416

Highway 406

Knginecr.

H. C. Tyrrell.

\Vm. IL Burr.

Phoenix Bridge Co.

Keystone Bridge Co.

T. K. Thomson
L'nion Bridge Co.

J. H. Linville

G. Van Diesen.

J. H. Hilton

Brunei

Union Bridge Co.



THE

Satiitarp Reuieu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

THH STATH HOARD 01 HliALTM IN ITS

OFFICIAL UFI.ATIONS TO SANITARY
KNGINKHRS.

The above forms tlic title ol a eontribulion by Dr.

C. O. Probst to the Quarterly Bulletin, Ohio Slate Board

of Health. Matter is dealt with which should be of great

value to those who wish to see the Canadian Provineial

Boards of Health become more effective machines in

advising; and coTilrollintj matters ot water supply, sew-

erage, sewage disposal and water purification.

Xot until the year 1892 did the Ohio State Board

of Health add an engineering department to its consti-

tution ; since that date the department has passed upon

655 plans, providing for the lonstruction of sewers,

waterworks, sewage and water purification plants.

It is interesting to note that the engineering depart-

ment was the practical result of the cholera epidemic in

Hamburg in 1892, the epidemic being transmitted to the

port of New York, causing alarm throughout the whole

country. In a revised public health Act the following

paragraph at the suggestion of Dr. Probst was
adopted :

—

"No city, village, corporation or person shall intro-

duce a public water supply or system of sewerage, or

change or extend any public- water supply or outlet of

any system of sewerage now in use unless the proposed

source of such water supply or outlet tor such sewerage

system shal' have been submitted to and recei\ed the

approval of the State Board of Health.

Before this date the Board had often lound itsi-lt in

the position of a consultant ; the adoption of the above

paragraph, however, made it absolutely imperative that

an engineering staff be established to advise the Board
with reference to any plans submitted in order to make
its administration effective.

The first engineer secured was the late Mr. I""lynn,

and gradually the work of the Board has extended to a

present engineering staff of ,se\en men, all speciallv

trained as sanitary engineers, who may properly be

classified as experts.

With the building up of the engineering department

and its daily consideration of plans there has been accu-

mulated inlormation and experience of very great value

to the designing or constructing engineer. This infor-

mation finds annual i)uliru;itioii in the State Bo.ird of

Health reports.

The system adopted in passing upon plans tor en-

gineering work is as follows :

—

.Application is made for appro\ at of plans for water

or sewerage, or for the purification of one or the other.

.An engineering blank is usually .sent for further infor-

mation. An engineer then visits the locality and looks

over the ground. Plans are finallv submitted, which are

referred to the engineering department. These come
back to ihe .secretary's otTice with recommendations.

whii h arc then discussed. They are then transmitted to

lh<- members of the Board, with recommendations ap-

proved bv the secretary and chief engineer. .After con-

sideralion l)\ llu- Board they ;ire adopletl, by a majority

M>te, either as recommended or with su< h moditii alions

as the majority agree upon.

This tinal disposition of the plans is not usually

reached without correspondence or consultation with the

engineer who made the plans.

The engineering department in reviewing the [ilans

fre(|uently find changes or additions desirable. What
are deemed essentials are held to, and made a condition

of approval.

At times the i5oard of llcallh is consulted by muni-

cipal authorities before they engage an engineer. It may
send an engineer in such cases to look over the ground

and give general advice. It insists, however, that an

engineer must be finally engaged to prepare definite

plans.

From the above it will be at once seen that the State

stands in the position of consulting and advising en-

gineer to the many municipalities under its jurisdiction.

Dr. Probst claims that municipalities have lieen

saved great cost by the avoidance of errors, while the

system has worked without friction and, in fact, in per-

fect harmony with the engineering profession.

^^'e must ask the question. Has the time not come
w hen our l^rovincial Boards of Health must adopt some

such sanitary engineering department, which can give

useful advice in the first instance to municipalities and

form a check upon work, designed perhaps by engineers

who mav never have seen a sewerage and water supply

scheme before.

This class of work is coming more and more into

prominence in Canada, and it is somewhat remarkable

that the Western Provinces are ahead of the Eastern in

recognizing llu' necessity of governmental engineering

advice.

For some time back Dr. Seymour, the Chief Medical

Olticer of Health for .Saskatchewan, has been anxious to

put in force the example of the American State Boards

of Health, and recently, backed by a strong and progres-

sive Government, with the Hon. W. Scott as Premier,

an engineering department on sanitary matters has been

formed. Municipalities in Saskatchewan are now in the

position to obtain general expert advice from the (iov-

crnment. It is further anticipated that the Ciovcrnment

are about to legislate on advanced lines on the whole

question of stream pollution and pure water supply in a

re\ised public health .\ct.

Why an engineering department should not be

added, say, to the Provincial Board of Health of On-

tario, it is difficult to say. This Board, conipo.sed solely

of medical men from different parts of the Province,

meet regularly to adjudicate and pass upon engineering

plans for sewerage and water supply, and are totallx
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unassisted by any engineering- advice. We understand

that the permanent secretary, Dr. Hodgetts, recognizes

the necessity of such a department. Why it is that the

Ministers are so blind to the importance of a progressive

and useful movement by which every municipality would

benefit in Ontario, we must confess we are at an entire

loss to know. General poverty of the Province cannot

be made an excuse, and surely there are plenty of ex-

amples of the soundness of the policy to warrant its

adoption.
• ^ •

Can. Eng., Vol. 17, Page 2«1.

The last paragraph but one in the first column

should have read :

—

"Professor Dunbar's experiments and conclusions,

published since the Commission's report, lea\e little

doubt that Dibden's theory on which he based the con-

tact bed has no scientific basis."

"Professor Dibden" should read "Professor Dun-

bar." The reference in the first instance is to Dunbar's

"Modern Treatment of Sewage Disposal," in which he

freely explains by the result of experiments the working

of contact beds. The reference in the second instance is

to the first conception of contact beds as illustrated by

the experimental tanks for the London County Council

by Santo Crimp and Dibden.—Ed. San. Rev.

OZONE TREATMENT.

Report by Toronto City Engineer to the Corporation.

Referring: to the City Clerk's letter of the iSth instant,

forwarding^ a copy of series of enquiries by Alderman R. H.

Graham, as follows :

—

I. "What experts and other officials recommended to

the Board of Control the system of sand filtration for the

water supply of Toronto ?

;. "Was the question of electric filtration considered?

If so, why was it not recommended ?

3. "What part of the plant now being- constructed would

be available in the event of electrical filtration being- found

suitable and more economical ?

4. "In case a change should be adopted from sand

filtration to electric filtration after the completion of the

present works, what would be the estimated cost of such

change ?

5. "If the work was suspended and the change made in

the near future, what would be the estimated cost?"

I beg to report as follows :

—

In answer to the first question, this is fully set out in

the report of the Board of Control, No. 15, of May 26th.

IQ08, and it will also be seen that the report recommending
the present system is signed by Charles Sheard, Mcdica'

Health Officer ; C. L. Fellowes, Deputy City Engineer, and

W. M. Harrison, M.D., representative of Board of Control

In reply to the second question, this can be better

answered by the gentlemen who presented the report.

In answer to the third query, I understand the term

"electrical filtration" to refer probably to the ozone treat-

ment of water. It is difficult for me to state just what part

of the present plant would be available for the ozone pro-

cess, because I have never had an opportunity of seeing a

plant of this description in successful operation, and I do

not know precisely of what it would consist. The onl>

ozone plant for treating a municipal supply which I have

ever heard of upon the American continent is one at Lind-

say, Ont., very recently completed, or perhaps not yet en-

tirely completed. So far as I have heard, ozone treatment

has usually been considered and recommended for use on

the effluent from filters of the ordinary type. If such should

prove to be the case, the whole of the plant now being com-

pleted would be available in connection with ozone.

The following statement in the Canadian Engineer of

September loth, 1909, page 2S8, bears directly upon this

point ;

—

"Disinfection or sterilization may be feasible as an

adjunct or accessory to filtration, but as a method of puri-

fying water by itself it is absolutely useless. For .instance,

if wc could obtain a water entirely free from all suspended

matter, and containing only organic matter in solution

along with the presence of bacteria, then sterilization might

be effective. But no such water is ever placed before us to

deal with, unless it has been first treated by efficient filtra-

tion. We, therefore, find that in all. cases of so-called sterili-

zation processes filtration of the water is insisted upon as

a primary necessity. We have a case illustrative of this

point -in Canada at the present time at Lindsay, Ont. At

Lindsay there has been recently installed an ozone sterilizing

plant. The water is first treated by filtration and then

charged with the ozdne gas. The filtration is only of a

rough-and-ready character, as it is expected that the ozone

will do the real work. According to a recent analysis of the

treated water, however, we find that the filters remove 67

per cent of the bacteria, and that the ozone only removes a

further 57 per cent, of the bacteria from this partially

clarified water, the total percentage removal of bacteria

from the original water by the combined ijrocesses being

only 87 per cent., or S per cent, below the standard required

for mechanical filters.

"In the above case, if the filtration had been of an

efficient character to remove the whole of, or practically the

whole of the suspended matter, the result might have been

satisfactory. Too much was asked of ozone and too little

of filtration.

"The fact of the matter is that, up to the present, no

data exist which will allow of a pronouncement in favor of

sterilization as opposed to filtration. On the other hand,

sterilization may be a useful and efficient addition to filtra-

tion in certain cases where the original organic impurities

are so high as to leave an undrlnkable water with a bacterial

removal of even over 90 per cent, etc."

In reply to the fourth enquiry, the whole subject of

ozone treatment is too indefinite to allow me to make any

sort of an estimate of the cost of applying it effectively to

the effluent from the plant now under construction.

The fifth question is, perhaps, sufficiently covered by

the above.

In connection with the above replies I had the oppor-

tunity of consulting Mr. Allen Hazen in regard to same, and

he fully concurs in the above report.

THE NEW FILTRATION PLANT FOR WILKINS-
BURC.''

F. B. Leopold, Pittsburg.

The Pennsylvania U .ilor Company, which supplies water

to the town of Wilkinsburg and a number of adjacent towns,

secures its water from the .Mlegheny River by moans of a

series of galleries located in the river bed. As it comes from

the galleries it is practically clear and of a rather unusual

purity for a supply of this kind. After considerable lit'.ga

lion, however, on iho part of the town of Wilkinsburg. '.n

which it was claimed by the nninicipality that the water was

not of the degree of purity that the company should furnish

*A paper read before the Central States Waterworks

Association.
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under its charter, and could furnish with the proper equip-

ment, it was decided that the company should install a me-

chanica'l filtration plant. Owing to the arrangement of the

water system and the limited space available at the pumping

station, some rather unusual conditions had to be met. The

contract was made in May with the Pittsburg Filter Manu-

facturin.n Company, of Pittsburg, and the plant was de-

signed by it, in conjunction with the engineers of the water

company, and is now under construction. The plant is de-

signed for an ultimate capacity of 20,000,000 gallons per

day. The filter beds at present being installed, when fully

equipped, will give a capacity of 12,500,000 gallons; only a

10,000,000 gallon equipment is being placed, however, at

the present time.

The company has a reservoir at present holding about

16,000,000 gallons, from which the distribution to the system

is made. This reservoir is some 450 feet above the pumping

station. Owing to the fact that it is undesired to lose any

of the available head, it became necessary to design the

plant so as to utilize the present reservoir as a clear-water

receiving basin ; this necessitated the building of the filter

plajit practically all above ground. In general, the plant

consists of two reinforced concrete sedimentation basins,

each 150 feet long, 65 feet in width and 22'-; feet in depth,

each holding something in excess of 1,500,000 gallons.

These reservoirs are uncovered and surrounded by vertical

walls of heavily reinforced concrete 15 inches in width at the

top and 30 inches at the bottom and 17 feet in width of base.

As it is necessary for the flow of water to be at a sufficient

elevation above the flow line of the present reservoir to pro-

vide for the filter operating head, the question of founda-

tion would ordinarily have been one of considerable expense

;

fortunately, however, the top of the hill on which it is located

is composed of shale, and after the surface removal of two

or three feet of earth there was formed a most excellent and

solid foundation.

The water is pumped direct from the pumping station

into the end of each basin, being controlled by a valve to

each, and a connection is made to the inlet to the present

reservoir, so that the raw water from the pumping station

may be supplied to either or both of the sedimentation

basins or by-passcd through the reservoir, and may also be

by-passed directly to the system. Water is distributed across

the end of the basin through vertical risers, and will flow

horizontally to the opposite end of the basin, passing under

a baffle located about in the centre of the basin, and being

gathered at the opposite end into a concrete overflow conduit

which discharges into a central chamber, from which point

it is carried through a 36-inch cast-iron conduit into the

filter house and distributed to the filters. The basins are

provided with an open overflow' 12 inches below the top of

the wall, the bottom being sloped with about an 8 per cent,

slope to a central sump, from which a valve discharges into

a 20-inch washout pipe in the bottom of each basin. The
floors of the basins are covered with 10 inches of concrete

reinforced with triangular mesh reinforcement, and the walls

on the outside are banked up to within three feet of the top

all around.

The main filter building consists of a T-shape brick

structure 140 feet long and 40 feet wide for the length cov-

ering the filters, which are partially covered with flat con-

crete covers, and 66 feet long over the portion covering the

operating-room, machinerj- and laboratory. This building

is one storey in height over the filters ; the T-head is two

stories above the filter, and has a basement floor on the

level of the pipe gallery floor. The building is of bufT-

colored brick, covered with a Spanish tile roof, the interior

finish being of natural wood. The oftice and laboratory will

have metal ceiling and be lined with white glazed tile. The
basement floor and all other floors are of concrete, and in

this basement is installed the pumping machinery, beating

plant and light apparatus. The first floor contains the con-

crete solution tanks, with concrete orifice tanks for operat-

ing them, the office, general reception-room and laboratory.

The third floor is to be used as a storage-room for the

coagulants, and dissolving tanks are also located here.

Communication is had between the three floors by a circular

iron stairway. The lower gallery floor is on the level of the

ground on the outside of the building, a double door on one

end, and the arrangement of the piping in the gallery gives

a clear passage from this doorway through the gallery into

the basement. The arrangement of the gallery is such that

there is a clear space three or four feet wide and high

enough for a man to walk through it without meeting

obstructions.

The filter equipment is of the contractor's usual general

standard type, using a separate water and air manifold

system. The water manifold is entirely of cast-iron, with

cast-iron laterals and bronze screens ; the air manifold is

of perforated brass tubing, above which are 8 inches of

gravel and 36 inches of sand. The troughs are cast-iron,

diamond-shape troughs, so arranged that the flow of water

to them does not exceed a travel oi 3% feetj and are de-

signed to carry away not less than ten gallons of water per

square foot of area from the bed. The controllers are the

closed type, arranged so that the rate of flow can be ad-

justed from the operating floor, similar to those in use at

Lorain, Ohio, and McKeesport, Pa. The valves are all

hydraulically operated, and furnished by the Rcnnselaer

Manufacturing Company, and are controlled from marble

operating tables, with polished brass trimmings. On the

operating table w-ill be located the loss of head gauges.

The type of gauge used at this plant will be entirely new

in design. It will be of the recording type, with a rect-

angular chart of convenient form for binding ; it will be

arranged with double recording pens, one of which will

record the actual water level on the filters, the other one

recording the loss of head in the effluent, thus giving at a

glance the absolute loss of head in each filter, irrespective

of any variation in the water level of the filter itself. The

purified water is discharged through the controllers into a

concrete conduit below- the gallery floor, from which it flows

to the present reservoir by gravity.

On account of the isolated position of the plant the

power conditions were a matter of considerable study. It

was not desired to build an independent power station at

this point, as it would necessitate hauling all fuel for three

miles up a very steep hill, and in winter time over exceed-

ingly bad roads. The conditions at the filter plant require

a maximum of power in use a few minutes at a time periodi-

cally, .^fter considerable study, it was determined to place

a generating plant in the pumping station, about a mile

distant, and deliver current over a transmission line to the

filters to operate the wash pump, blowers and other power

requirements ; and in order to secure the most economical

electrical installation it was determined to distribute the use

of power over a considerable period of time. To do this

necessitated the storage of both water and air, and to do this

economically required the storage to be at a pressure or ele-

vation practically the same as that of the larger machinery

used in direct application. It was finally determined to

employ a storage tank of considerable area for water, so

that the pumping head would be very little, if any, above

that required in washing the filters by direct pumping.
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Previous methods of air storage have been the use of

pressure tanks, compressing: the air in them under high

pressure, and then reducing: it to that required for use in

the filters. This involves an enormous waste of energy, and

in studying- tliis question it was ascertained that a method

had been devised and a patent application made for a scheme

that would accomplish that process. Arrangements were,

therefore, made for the use of this arrangement, whuh con-

sists of an inverted tank On the order of a gasometer,

weighted sufHciently to produce the pressure required in the

filter beds, then bu.lding the tank of such volume as to give

the required amount of air. A further study of this revealed

the convenience of utilizing the water tank as a seal tank

for the air tank. A combination was, therefore, designed,

using an inverted air tank on top of the water storage tank.

A small generating plant is to be installed in duplicate

at the pumping station, which will be sufficient to furnish

power to operate all the motors at one time. This plant

will be required to be only about one-third the size of a

plant which would be required to operate wash pumps and

blowers sufficient to apply water and air directly, the result

of this being a very uniform draft on the power station, a

more economical use of power, and some economy in the

cost of installation. The small pumps for supplying the

wash water to the wash-water tank and the air to the air

tank will be designed to operate about 50 to 75 per cent, of

the time, and will be arranged to operate automatically, so

that during the washing of a filter when the water level falls

a few inches in the storage tank the motors supplying the

wash water, if they are not running, will be automatically

started, and will continue to operate until the level is brougl-

up to its normal, when the automatic switch will cut thei--

out. The same arrangement will be applied to the ait

storage tank, which is designed for volume and not pres-

sure. The motors, therefore, require no care except to see

that they are kept in proper shape.

.•\s the plant is located above the point from which water

pressure is secured and hydraulic valves are in use, it, of

course, becomes necessary to provide pressure for the hy-

draulic valves ; this is done by a small automatic control

pressure pump and a surge tank which automatically con-

trols the pressure of the operating cylinders of the valves.

These features, as far as the writer's experience or know-

ledge goes, are unique, and it is believed that it is their

first application.

The reagents or chemicals will be stored in the second

floor of the building above the office ; this storage room will

be equipped with an electric hoist for unloading from the

wagons and conveying to the storage room. Inside the

storage room there will be baskets and a track for delivering

the chemicals from the storage space to the dissolving boxes

above the solution boxes, which are also located in this

room, so that the labor of handling is reduced to a minimum.

The building will be lighted by both gas and elec-

tricity. For heating there will be used a low-pressure cast-

iron heating boiler in the basement, arranged to use

natural gas as fuel

Immediately beyond the plant there will be a round

inforced concrete basin, into which the water from the

washing of the filters will be drained. This basin will pro-

vide several hours' sedimentation, sf) that after washing the

filters the wash water carried into it will have an opportunity

to settle, the heavy accumulations going to the bottom.

The bottom of this tank slopes to the centre, and an outlet

standpipe is placed near the centre, so arranged as to drain

down to within 4 feet of the bottfim ; to this will be con-

nected an electrically driven pump, which will take the

settled water and pump it back into the sedimentation basin.

In this manner it is expected to give the highest economy

i:i the use of the wash water. The location, of course, of

tills plant and the high head against which all the water is

pumped form the only condition which would make for

economy in an arrangement of this charactei, but it is be-

lieved that the saving that will be accomplished in this

manner will more than justify the expense of the necessary

structures for accomplishing it.

IMPROVEMENTS IN STRESS INDICATORS.

What appears to be a valuable invention has just been

patented by Mr. Walter P. Chapman, M. Can. Soc. C.E.,

resident engineer of the Canadian Northern Railway at To-

ronto. The device is applicable to both compressive or ten-

sile stresses, and is particularly adaptable for testing the

strength of steel construction, bridges and buildings,

whereby the amount of tension or compression in pounds

to the square inch, under any load, stationary or movable,

Stress Indicator.

may be ascertained quickly and closely, so as to obviate to

the greatest extent possible the structure in any of its parts

or members exceeding the limit of safety.

The invention consists of an instrument comprising a

suitable base, a stationary rod at one end in suitable sup-

ports on the base, and a longitudinal adjustable rod held in

suitable supports on the base at the opposite end, provided

with a pin extending into a hole in the plate of the end post

and connected to a hydraulx cylinder, a supplemental

cylinder extending from one end of the main cylinder, a

minor piston located therein, a gear-wheel mounted on a

suitable arbor and having a spring attached thereto to

counterbalance the pressure on the minor piston, an arbor

mounted in suitable bearings and provided with a pmion

meshing with the gear-wheel, a dial suitably supported and

indexed at the outer edge, and a hand adjustably supixirted

on the end of the arbor.
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Fig'. I is a perspective view, showing tin- portum of a

bridge and the application of the instrunu-nt to measure the

compression stresses, while Fig. 2 is a plan view, partially

broken away.

In the drawings like letters of rciLrenn' indicate corre-

sponding 1 arts in each figure.

A is the end post of a bridge or other truss, B is the

top chord, C the vertical member, and 1) the diagonal mem-
ber. The instrument is shown applied to the end post and

the top plate. E is the base of the instrument, having thf

supports E' extending out at right angles thereto and pro-

jecting bent lugs E' at one end by which it is held on the

post by set screws E' extending through the same. The
opposite end of the base E is provided with an end pro-

jection E', held in place by a suitable set screw. E" is a

clip which fits over the edge of the plate and the base E,

such clip being held in position by suitable screws E" so

that it may be readily removed.

F is a stationary rod which !> held in the supports E'.

G is a pin projecting inwardly from the rod F into a hole in

the plate A, the hole being, of course, drilled previously to

the instrument being set in place. The pin G extends

through a slot 2 in the base E. II is a support intermediate

of the length of the base E, and through this the rod F

extends. On the end of the rod F is a cylinder 1, to which

is attached a supplemental cylinder 1' as indicated. The
cylinder is partially filled with oil and other fluid, and is

provided with a piston J, having the piston rod J', which

extends through the head 1'. On tlic rod J is an index

mark J".

The rod J' is made in two parts—J' and J', which are

connected by a coupling J', provided with a right and left-

hand internal thread to fit into the corresponding threads

of the portions J' and J'. The rod J' is also held in sup-

ports E', and is provided with a pin (»', which extends

through a slot E' in the base plate 1-", into a hole in the top

plate of the end post.

K is a piston fitting into the minor piston I' and con-

nected by a rod K' to a crank pin K" on the gear-wheel L,

which is held on a suitable anchor L", journallcd in suitable

bearings K'. L' is a helical spring attached at one end to

the gear-wheel L and at the other end to the arbor, the

normal tendency of such spring being to force the gear-

wheel in a direction contrary to what the liquid in the

piston I will force the piston K, or, in other words, to com-

pensate the pressure of the liquid on the piston.

N is an arbor journalled in the support H, and having

a pinion X' secured thereto, which meshes with the gear-

wheel L. O is a dial plate in which the arbor N is centrally

disposed, such dial plate being suitably held in position on

the top of the support H. P is a hand secured on the top

of the arbor by means of a set screw P', whereby the posi-

tion of the hand may be altered as hereinafter explained.

Each half of the dial plate is divided from zero to forty,

thus indicating thousands of pounds to the square inch. It

will be noticed that the index numbers ten, twenty and thirty

when the dial is in the normal position are lo-ated on each

side of the centre line of the rods F and J', and that the

cypher o and number 40 are arranged diametrically opposite

each other on a line with the rods F and J'.

The instrument is placed in position as indicated in the

drawing on the end post of the structure. As soon as the

load is- transmitted to the end post the indicator will show

the additional stress upon the same, and the percentage of

recovery from such loading after the load is removed.

If the instrument is placed on a lower member of a

bridge or structure in which it is desired to ascertain the

tensile strength of the member, the hand will move in an
opposite direction.

The advantage of this invention «ill br lliat the stresses

in bridges or structures may be ascertained as erection work
progresses. If aHixed to a member of an incompleted build-

ing, the stresses due to an imposed, stationary or moving
load would l)e registered.

RAILWAY ORDHRS.

(Continued from page 508).

8404 to S406—October 19—Authorizing the United Fuel

Company, Ltd., to lay and thereafter maintain gas pipe

under the track of the P.M.R.R. and M.C.R.R. in the Tp.

of E. Tilbury, Tp. of Raleigh, and Tp. of Moore, Ont.

8407—October 20—.'Authorizing the C.P.R. to construct,

maintain, and operate branch line of railway, or spur, in the

city of Fort William, Ont., on Hardisty Street.

8408—October 20—.Approving by-law of the C.P.R.
authorizing Jas. Kent the manager of telegraphs of the com-
pany to prepare and issue tariffs of telegraph tolls.

8409—October 13—Dismissing complaint of Houghton
Lennox, M.P., that the G.T.R. has closed up its freight shed

at .Allandale, Ont., and that the freight formerly received and
delivered at that point has to be received and delivered at

Barrie, Ont.

84 10—October 12—Granting leave to the C.P.R. to con-

struct its railway across the highw'ays on its main line grade
revision, on the Medicine Hat section of its railway, in

Province Saskatchewan, from mileage 49.34 to "57.29.

841 1—October 13—Dismissing complaint of Township of

Seneca, re working of the electric bells installed by the Grand
Trunk Railway Company where its line of railway crosses the

Port Dover and Hamilton Road, town of Caledonia, Ont.

8412—October 13—Dismissing complaint of J. W. Free-

man, of Burlington, Ont., alleging that the watercourse on

his property has been blocked by the building by the G.T.R.

of a new siding.

8413—October 12—Dismissing complaint of the Municipal

Council of the Townhip of Esquesing, Ont., against danger-

ous condition of the crossing of the G.T.R. on the 7th line

in said township.

8414—October 12—Directing that the Michigan Central

Rail Road and the P.M.R.R. install each upon its own rail-

way, within 45 days from date of Order, electric bell, at point

to be approved by Chief Engineer of the Board, on town-line

between Townships Southwold and Dunwich, Ont.

8415—October 15—Directing that the G.T.R. install,

within 60 days from date of Order, single arm gate on each

side of crossing on Church Street, Police Village of Mimico,

Ont.

8416— October 19—.-Vuthorizing the C.P.R. to construct,

maintain, and operate an industrial spur for Messrs. P. Burns

& Company, Dist. Lot 182 C New Westminster District now

in the city of Vancouver, B.C.

8417—October 19—.•\pproving proposed change of loca-

tion of station and the re-arrangement o ftracks of the G.T.R.

at Jeannetts's Creek, Ont.

8418—October 14—Directing that the trains and cars of

the G.T.R. Company be brought to a full stop before

reaching crossing over the track of the Windsor & Tecumseh

E'ectric Railway in Township of Sandwich East ; and be flagged

across ; and that the cars of the Windsor & Tecumseh Elec-

tric Railway be operated across diamond at a rate of speed

not exceeding four miles per hour. Township Sandwich East,

Ont.

(Continued on p.i.Ki' ji?)-
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PROBLEMS IN APPLIED STATICS.

T. R. Loudon, B.A.Sc.

(Registered in Accordance with the Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knowledge of the subject of Statics, or is in a

position to read some text on such theory.

that in constructing the Vector Polygon for a set of

forces, all that will be necessary, in order to represent

the direction of any force, will be to draw a line parallel

to the line representing the force in the Statical Dia-

gram.
Construct BC (I'ig. 69) to represent the known

vertical force. From C and B draw lines parallel to CA
and AB (Fig. 68), respectively, to represent the direc-

tions of the unknown forces CA and AB. These lines

intersect at A. Evidently CA and AB (Fig. 69) repre-

Find the stress in the members of a cantilever such

as indicated in Fig. 67, the panels of which are equi-

lateral triangles.

In all the following problems on the determination

of the stress in the members of a framed structure, the

joints of the truss must be considered as frictionless

circular pin joints, perfectly fitted so as to allow of no

slack motion, these being the assumptions upon which

the theory is based. So, then, whenever the reader

encounters the statement to consider the forces acting

at a point in a truss, he must bear in mind that he is

really considering the forces which act on the pin of the

joint, for in any statical problem, when a set of forces

are laeing considered, there must always be some body

acted upon. In these cases the pin is that body, and

the members are the bodies acting on it. It may be

pointed out, however, that because of this construction,

the lines of action of the forces acting on the pin inter-

sect at the centre of the pin, and it is this fact that is

referred to in the statement: "To consider the forces

acting at a point." With the exception of the case of

three forces in equilibrium, which, of course, must have

directions intersecting at a common point, it must not

be thought that the forces acting at a joint in a truss

must act through the centre of the pin in order to be in

equilibrium. They merely do so, as pointed out before,

because of the construction of the joint.

Consider the point BC.\. The forces acting at this

point are in equilibrium, the conditions being such as

indicated in the Statical Diagram (Fig. 68). If the Vector

Polygon for this set of forces be constructed, it must
close.

The reader must liear in mind the important fact

that these Statical Diagrams merely represent the con-

ditions at the poinl being considered. The lines indi-

cating the directions of the known and unknown forces

arc the lines of action of forces acting on the pin.

In the following discussion it will be assumed that

the relative lines of action of the forces being considered
|

are accurately represented in the Statical Diagram ; so 1
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continuously as indicatetl, must io|)rcsent tlio liillierto

unknown forces AP and PH.
If the sense marks of AP and PB as found in

Fig. 71 be placed on the corresponding lines of action

of AP and PB in Fig. 70, it is seoii that AP acts away
from the point and PB against it. Ihe member AP,
therefore, exerts a tensile force and the member PB a

compressive force at the point, both being forces of

4,000/^3 pounds, since the triangle BAP (Fig. 71) is

equilateral.

the member AP is, therefore, in tension 4,000/ v'3

pounds, and the member PB in compression 4,000/ ^3
pounds.

Consider the point PACDL. Acting at this point

are three known forces (the load and two tensile forces

exerted by the tension members PA and AC) and two
unknown forces as indicated in the Statical Diagram
(Fig. 72).

PA, AC, and CD (Fig. 73) represent the known
forces PA, AC, and CD. From D and P, respectively,

draw lines parallel to the directions of DL and LP
(Fig. 72), intersecting at L. DL and LP (Fig. 73)

represent, respectively, the unknown forces DL and LP,
acting as indicated by the continuously pointed sense

marks. In order to avoid confusion, another diagram
(Fig. 74) has been constructed, showing how to arrive

at the magnitudes of DL and LP. From this diagram
it is seen that DL and LP are forces of 8,000/^3 pounds
each.

The force DL evidently acts away from the point

(tensile force) and LP against the point (compressive
force). The member DL is, therefore, in tension 8,000
-f- v'3 pounds, and the member LP in compression
8,000 -^ v'3 poimds.

Find the stress in the remaining members LG, GB,
EF, and FG.

These stresses may be found by first considering

the point BPLG, and then the point GLDEF.
(The correct diagrams for these points will be

shown next week.)
» ^ »

THE ROAD SURFACE.*

By W. A. McLean, Engineer of Highways, Toronto.

Country highways of Ontario are every year increasing

in itnportance. Without good roads, effort? to improve

homes and farms, and commercial and social conditions,

throughout the Province, will be largely nullified, .i^s feeders

of, and distributors from, the railways, country roads are of

great importance to towns and cities. Important as country

roads were before the advent of the steam railway, the ex-

tension of steam railways has greatly increased their value,

for steam railways mean development; and that development,

if it means anything, implies the necessity of good country

roads.

The road and the vehicle arc part of one machine, just

as the efficiency of the steam engine is dependent upon steel

rails and the roadbed. With the coming of motor vehicles

a new era in the use of roads is dawning, and to reap the

benefit, country roads must be equal to their new counter-

part—the horseless vehicle. Ontario roads arc not yet in

keeping with the horse-drawn vehicle. While it may seem
impracticable to aim at serving a higher class of traffic,

it can only be neglected to our own loss.

Problems of road construction involve a considerable

* Read before the Ontario Land Surveyors.

degree of skill in dealing- with drainage, grades and con-

tours, sub-soils and earthwork, road metal, road location,

bridges, road machinery, etc. In addition we have systems
of road management and the supervision of labour.

Treating of one department—the road surface— it is im-

possible to ignore various other features. Mud underneath
the road is more destructive than mud on the surface, so

that without a well-drained and firm sub-soil, the best road

surface must prove a failure. The science of road construc-

tion is broad, and to discuss briefly a few details, it is

necessary that we assume a suitable foundation, that the

road is well located, that drainage is ample, and that the

turnpiking is sufficient.

Road metal is placed on a road to make, so far as pos-

sible, a waterproof covering for the soil ; to make a surface

that will resist wear; to distribute the concentrated wheel

load over a greater area of sub-soil, and to overcome the

surface tendency to mud and dust.

The sub-soil should be crowned, and should be even,

without depressions. This is particularly necessary in the

case of clay. If there are depressions in a clay surface

below the stone, water will find its way into them, will liC

there, soften the soil, and weak spots will develop in the

road surface through a condition of mud below it.

Before putting stone on an earth roadbed, the sub-soil

should be solidified with a roller. This is too commonly
evaded in an effort to keep down the cost. It is necessary

that the metal form a distinct crust, if its full degree of

usefulness is to be obtained. Stone forced down into a soft

sub-soil is largely wasted. However firmly a surface layer

of road metal may itself be rolled, it will' display weakness if

the sub-soil has not been consolidated. Earth in its natural

state, however solid it may appear, is not as compact as

rolling can make it. The cost of roads is not so much in

the earthwork as in the cost of treating and hauling surface

material. In the amount of metal saved from sinking into

a loose sub-soil, and in the greater strength of the road,

the cost of rolling the sub-soil is more than repaid.

The road metal, gravel or stone, is intended to form a

separate crust over the natural soil, and should be so treated

by rolling that it will be a distinct and firmly compacted

covering. The benefits of rolling are numerous and difficult

to sum up briefly. Rolling is an absolute necessity for the

most economical, as well as most durable and satisfactory

type of road. Without rolling, a large proportion of the road

metal is forced into the sub-soil and wasted before it is

bonded into a distinct crust. The road cannot be well

forme;l when it is left for traffic to consolidate. The citzens

who are compelled to drive through a mound of loose road

metal will never give praise to the man who constructs such

a road. By building a finished road on which it is a delight

to drive, a little extra cost is quickly forgotten. A more

durable road is obtained and the additional expense is

further offset by the considerable saving of road metal.

A road surface may be constructed in various ways. The
road may be surfaced wholly with crushed stone, using
" crusher run "

; that is, a mixture of fine and coarse, just

as it comes from the crusher, without screening. This

makes a surface of uneven quality and strength, and hollows

and holes appear quickly under heavy traffic.

Screened stone may be used, placing the coarsest in the

bottom and the finer on top. This makes a much snioothei

surface, of more uniform strength, than does " crusher run.'

It pays to screen.

Instead of making the road wholly of crushed stone,

large flat stones, of sizes up to a foot or eighteen inches

square may be laid on the earth sub-grade, and crushed stone

spread over this. This, as a rule, is cheaper than all crushed
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stone, as a thinner covering of fine (and more expensive)

ntjaterial is required. Where flake stones are used in this

way, perfect undcr-drainage is desirable ; otherwise the

larger material is heaved by frost, and the finer metal gradu-

ally works downward, the large stones coming to the sur-

face. Instead of laying the stone flat, they may be placed

on edge, the largest at the centre of the road, the top angles

being chipped off and wedged into the voids between the

stone. This last method is known as a " Telford " founda-

tion, and is to be recommended for weak sub-soils, or where

drainage is difficult.

Instead of a base of large stone, there may be siiread a

foundation layer of gravel, on which to spread the broken

stone. This method is useful where gravel of an inferior

quality is plentiful. The gravel makes a stronger foundation

than does the natural earth, while the crushed stone makes

a more durable wearing surface.

Good results may be had in some cases by using large

flake stone for a base and placing gravel on top. This

process is useful principally where the earth foundation is

very weak, and a gravel of first-class quality can be obtained

within reasonable haul.

A common method consists of using pit-gravel in the

ordinary manner, without stone. Unless of very exceptional

quality, gravel roads are not so lasting as broken stone,

particularly for heavy or constant traffic—but it is a question

of traffic as well as metal. As a rule, broken stone should

be used near large towns. This provides for heavy traffic,

with a short wagon-haul if the stone has to be brought in by

rail.

A profitable method of using gravel is to pass it through

a crusher and screen out the excess of sand and earthy

material. Use the screenings as a base, and place the stone

on top for a wearing surface. By using a well-equipped

plant, and loading wagons from a bin, the saving in cost of

loading may be made to pay the cost of crushing and screen-

ing, particularly for short hauls from the pit.

In the choice of stone there is room for much variation

in the quality of the road. .After gravel, the most commonly
used material in Ontario is limestone. In this there, is much
difference in quality, even in the same quarry. Limestone

while softer than most other rocks, gets it value largely by

the power of its dust and screenings to cement and re-cement,

making an exceptionally waterproof covering, and so bond-

ing as to distribute the concentrated wheel load. The most

durable class of road metal is trap rock, but unfortunately

there is little available. Granite and gneiss are used with

considerable success. Sandstone is very inferior, as it

grinds readily into dust, and has little cementing value.

Granite and gneiss have not good cementing value, but are

harder and more resistant to wear.

The strength and durability of a road is dependent

largely upon the binding material used, as developed by

thorough sprinkling, and the use of a steam roller. When
rolling a road the roller should be preceded by a sprinkler,

and the stone kept well saturated. Limestone screenings

are most valuable as a binding material, but some limestones

have a much stronger cementing value than others. Crystal-

line limestones are in some cases of little more value in this

respect than sandstones. Sand is a very inferior binder.

Road metal should be clean, for clay and loam are weak

binders. Crushed gravel, bonded with limestone screenings,

makes a surface much superior to gravel only.

The width of roads is an important detail in surface

treatment. Throughout Ontario all varieties of ideas pre-

vail in this regard. We find the roads graded almost from

fence to fence, the full width of the road allowance. In

other cases the opposite degree is sought. From study of

road conditions in Ontario I am convinced that the width of

a road from ditch to ditch should be no greater than traffic

demands. The width of road metal should be such that

there will not be an earth track at the side. Wide grades are

very desirable when kept in good repair, nor are they much
more expensive to construct than narrow roads. But they

are vastly more difficult and expensive to keep in repair.

The choice, except under special conditions, will be .between

a narrow road that is good and a wide road that is bad.

Few municipalities in Ontario, or indeed in any part of the

world, will be found so wealthy that they can afford to mam-
tain an unnecessary width of road. When a strip of mac-

adam is flanked by wide, flat clay shoulders, the early de-

struction of the macadam is certain. Standard European

practice is iS or 20 feet between gutters, and while many
roads are wider, others are narrower. This is a point of

economy which, for the sake of good roads at least, muni-

cipalities in Ontario could well copy. .'\s traffic increases,

widen the metal rather than the grade.

The camber or crown of a road gives much play for

difference of opinion. .A high crown is not desirable so tar

as traffic is concerned. A new road, however, should first

be turnpiked and crowned too high, otherwise it will soon

get too flat. A road just right when first constructed will

be water-logged at the end of a couple of years. .A.11 forces

of gravity and traffic are at work to bear down on the camber

and grade, the flattening tendency is constant. L'nder or-

dinary circumstances in Ontario a crown of one inch to the

foot for the stone covering, and two inches to the foot for

earth shoulders, is not too great. In the case of town streets,

if constant attention is given to repair and the roads are

macadamized from curb to curb, this can be reduced ; but in

the country, narrow roads, sharply crowned, are the roads

which return most for the expenditure on them.

The coming of the automobile has drawn attention to

the exceedingly dusty condition of roads in summer. The
extended use of these machines requires that there be some

palliative, both for the property owners along the roads and

for the maintenance of the roads themselves. While light

motor vehicles travelling at a moderate speed will not seri-

ously injure the roads, the dust removed by heavy touring

cars travelling at a high speed removes the binding material,

and the stone unravels. A large amount of experiment has

been carried on with a view to finding a remedy. Many
materials, patented and otherwise, have been brought to

public notice. Their careers are usually ephemeral. Tar

and tar products are the only materials that have been used

with marked success in Kngland, France or the United

States. A thoroughly servicable and cheap system has not

been developed. The majority of methods are either too ex-

pensive for the ordinary use in Ontario, or they are un-

suited to our conditions of climate.

This is one of the fields in which there is room for in-

vention in road construction. .At the International Road

Convention in Paris during October of last year, all depart-

ments of road construction received careful and scientific

attention. In the conclusions of that convention, however, it

has not been shown that any marked advance has in recent

years been made in methods of construction. The field is

still an open one, and there is much to br hoped for in

achieving a type of construction that is at once serviceable,

durable and economical.

QUF.BKC.— Survey p.irlics have been organized by Mr.

.A. R. Derary, district engineer of the Department of Public

Works, in connection with the preparation of a report on the

possibilities of improving he harbour facilities at Quebec.
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RAILWAY ORDERS.

(Continued from pajjc 513).

84ig—October 13— Directinjf that the C.P.K. and
C.N. O.K. construct at their own expense, the portion of high-

way williin Iheir limits of their respective riKht of way on
Lot 0, Township of Foley, Ont.

8420—October uy—Authorizing the C I'.R. in c(iii>iiuct,

maintain, and operate industrial spur fur Hill Manufacturing
Company in HUnk 11, I'lan K. \'., in city of Saskatoon, Sask.

84-'— October u)—Approving propostxl new bridge across

Preston Street in the city of Ottawa, Ont., to be erected by
the G.T.R.

S422—October 12— Koiiuiiing tho G.T.R. to install at the

crossing of Park and Duke Streets, Chatham, Ont., within

45 days from date of Order, an electric bell to be located and
bonded to the satisfaction of the Chief Engineer of the Board.

8423—October 20—(iranting leave to the C.N.Q.R. to

construct its line and tracks, by means of a subway, across

public road on Lot 27, Parish of St. Stanislas, County Cham-
plain, p.y

S424—October 15—Amonding Order of Board No. 5681,

dated November 12th, looS; directing that the G.T.R. erect

and maintain gates and watchmen at Windermere and Ellis

.-\ venues. Township York, Ont., Ijy directing- that the two-

twelfths directed under the said Order to be paid by the

County of Vork, be distributed equally between the city of

Toronto, Township of York, and the G.T.R. Company.
8425—October 13—Directing that the Hamilton Radial

Railway construct a suitable farm crossing in the Tow-nship

of Xelson, County of Halton, Ontario.

8426—October 14—.^mending Order of the Board No.

6677, dated March 26th, 1909, made upon the application of

the corporation of the Township of Tilbury East, approving

the plans and specifications of the "King and Whittle Drain,"

in the Tow-nship of Tilbury East, in so far as they affect the

property of C.P.R. by striking out the whole of the Jast five

lines of the said Order after tlie word "approved" in the

third line thereof.

S427—October ig—Granting- leave to the Manitoba Gov-

ernment Telephone to erect place, and maintain its wires

across the track of the C.P.R. near Teulon Station, Mani-

toba.

S42S—October 19—Ordering that the M.C.R.R. widen the

bed of the stream across its right of way under the bridge at

Bear Creek, one mile east of the town of Petrolea, Ont.

8429—October 22—.A.uthorizing- the Ontario and West

Shore Railway Company, at its own expense, to make a

temporary connection of its tracks w-ith the tracks of the

Guelph and Goderich Railway at Menesetung Station, Ont.

8430 and S4J1—October 22—Granting leave to the

Saskatchewan Government Telephones to erect, place, and

maintain its wires across the track of the C.X.R., N.W. J| of

Sec. 10, Tp. 37, R. 5, west 3rd Meridian and near Warman,
Sask.

8432 and 8433—October 22—.Approvin" and sanctionin.'.;-

location of the C.N.O. Railway through County Leeds, Ont.,

and through Townships 44-50, Ranges 16-20, west 3rd

Meridian, Province Saskatchewan.

8434—October 22—Granting leave to the C.P.R. to con-

struct an extra track of its railway across Osier Street,

Cayley, Alta.

8435—October 22—Granting leave to the C.P.R. to con-

struct, maintain, and operate industrial spur for Mr. Phillips

Saumure, town of St. Louis, Parish of Montreal, P.Q.

8436—October 20—.Authorizing the C. N. Railway to

cross the lines and tracks of the C.P.R. Company's Areola
branch, at Carlyle, Sask.

8437—October 22—Authorizing the Atlantic, (,)ucbec and
Western Railway to construct twelve jjinc trestles on Sections

5 to 10 of its line of railway.

8438—October 21—Authorizing the (;.T.R. to reconstruct
overhead bridge which carries the highway over its tracks be-
tween lots if) and 17 in 8th concession. Township of Gran-
tham, between St. Catharines and Mcrrltton, Ont.

8439—October 14—Ordering that C.P.R. extend its plat-

form at Creclman, Sask., to a length of 240 feet on or be-
fore I St of May, 1910.

8440—October 14—Dismissing application of the resi-

dents of Kecler, Sask., for Order that the C.P.R. erect a suit-

able freight and passenger station and appoint a permanent
agent at Kceler, Sask.

8441—October 15—DismisMng application of the city of
Saskatoon, Sask., for an Order that the C.N.R. widen the ap-
proaches of nth Street in said city.

8442—October 1 5—Dismissing petition of the residents of

the district near Saskatoon, for an Order directing the C.N.R.
to construct siding on N.E. % of Sec. 26, Tp. 35, R. 7, Sask.

8443—October 15—Dismissing complaint of the Board of
Trade of Battleford, Sask., that the C.N.R. has not made
proper provision for the loading and shipping of traflSc.

S444—October 13—Ordering that the C.N.R. construct,
prior to the first of December, 1909, crossing where its rail-

way across the highway between Sections 28 and 29, Tp. 13,

R. 14, Manitoba.

S445—October, 13—Ordering the C.N.R. to convey to the
Municipality of Strathclair, Man., prior to December 1st,

1909, strip of land for a highway in lieu of land taken by the

railway company.

8446—October 13—Dismissing application of the

municipality of Miniota, Man., for Order that the C.P.R.
construct a transfer track of the G.T.P. Railway at Quadra
Siding, Man.

S447—October 13—Ordering the C.X.R. to construct, be-

fore the I St of December, 190(5, where its railway crosses five

highways in the municipality of McCreary, Man.
S448—October 13—Dismissing complaint of R. A.

Knight, of Hargrave, Man., alleging discrimination in freight

rates of the C.P.R. from Lethbridge to C.N.R. points.

8449—October 13—Dismissing complaint of B. Maxfield,

of Souris, Man., alleging dangerous condition of highway
crossing over the C.P.R. at First Street, Souris, Man.

8450—October 13—Ordering the C.N.R. to construct, be-

fore December ist, 1909, highway crossings where its rail-

way crosses the highway between Sections 24 and 25, Tp. 13,

R. 15, in municipality of Langford, Man.

8451—October 14—Ordering the municipality of Midale

to open a highway, from Railway .Avenue in north-east direc-

tion, across tracks of the C.P.R. at Midale, Sask.

8452—October 14—Authorizing the village of Brownlee,

Sask., to construct a highway across the tracks and property

of the C.P.R.

8453—October 14—Ordering the C.P.R. to construct,

maintain, and operate for a period of three years branch line

to Parliament Buildings, Regina, Sask.

8454—October 18—Directing that the C.N.R. establish a

flag station and suitable loading platform at Fenton, Sask.

8455—October 18—Dismissing complaint of the Board of

Trade, Prince .Albert, Sask., alleging unsatisfactory train

connection between the C.P.R. and C.N.R. at Regina, Sask.

8456—October 18—Dismissing complaint of Board of

Trade of Prince Albert alleging defective and unsafe condi-

tion of roadbed of Prince .Albert section of north line of

C.N.R.

(Continued on Page 523.)
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CONSTRUCTION NEWS SECTION
Readers will conler a groat lavor liy seiullng in news items Irom time to lime. \Vc are parlicularly eager to

get notes regarding ciiginoeriiig work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms tor the purpose will be furnished upon application.

TENDERS.

Quebec.

ARTIIAUASKA.—The secretary-treasurer of the council

of the County of Arthabaska will receive up to Thursday,
December <)ih, tenders for the construction of a steel bridge

on the Becancour River, between the niurticipalities of St.

Louis of Blandford and the township of .Stanfold. Louis
Lavergiie, secretary-treasurer.

MONTRE.^L.—Tenders will be received up to Wednes-
day, December ist, on 1,000 h.p. water tube boilers, 200 lbs.

pressure for The Saraguay Electric & Water Co. Mr. Chas.
Brandeis, C.E., Montreal.

MONTRE.\L.—Bids will be received up to Wednesday,
loth November, for about 100,000 feet B.M. Sawn Hemlock
Lumber, and about 75,000 feet B.M. Sawn Pine Lumber, all

one inch thick. Permits to inspect the lumber may be obtain-

ed uiwn application to Mr. F. W. Towie, Chief Engineer.
David Scath. Secretary, Montreal Harbor Commission, 57

Common Street.

MONTRE.-\L.—Tenders will be received until Monday,
the 15th November, for the construction of a 5-foot circular

sewer in the under-mentioned section of street, wdth the neces-

sary connections according to the sections and specifications

on view in my office, viz. :—Sherbrooke Street, 5th Section

—

From Victoria Street to Drummond Street. John R. Barlow,
City Surveyor.

QUEBEC—Tenders will be received until Tuesday, the

30th November, for the building of the substructure of the

Quebec Bridge. The general specification and form of

tender will be ready about November 20th ; but in the mean-
time contractors are invited to visit the office of the Quebec
Bridge Board of Engineers, Canadian Express Building,

Montreal, for the purpose of securing- preliminary informa-
tion to enable them to submit tenders for this work. L. K.
Jones, secretary, Department of Railways, and Canals,

Ottawa.

QUEBEC—Tenders will be received until Monday, the

iSth November, for the removal of the wreckage of the Que-
bec Bridge on the ."Vnchor Arm, and on that portion of the

Cantilever .Arm, down to low water. Full information can be
obtained at the Department of Railways and Canals, Ottawa.
Parties tendering are to quote a price for the purchase of the

material as it stands, which they may remove and dispose of

as they wish. L. K. Jones, secretary, Department of Rail-

ways and Canals, Ottawa.

Ontario.

BURLEIGH F.\LLS.—Tenders will be received up to

Tuesday, i6th November, for the works connected with the

construction of a concrete dam at Burleigh Falls, on the

Trent Canal. L. K. Jones, secretary, Department of Rail-

ways and Canals, Ottawa.

BERLIN.—The time for receiving tenders for King
Street pavement is extended to Thursday, November nth.
Tenders received on October 28th will be returned unopened.
Amended specification and plan may be obtained from Mr.
W. M. Davis, town engineer, on application. A. H. Millar,

town clerk.

DUNNVILLE.—Tenders will be received until Thurs-
day, November iSth, for constructing a system of sanitary

sewers comprising about 18.000 lineal feet of tile sewers.

the contractor to furnish all materials therefore. The
entire work is to be completed on or before August 31st,

iQio. Robert Bennett, Mayor; J. W. Holmes, town clerk;

Willis Chipman, chief engineer, 103 Bay Street, Toronto.
LONDON.-—Tenders will be received until Wednesday,

November loth, for underground conduit and cable system
for electric light and power supply. Tenders are also in-

vited until November 22nd on the transformers, motor gener-

ator set, voltage regulators, switchboards, lightning protect-

ors, instruments, arc and incandescent street lighting sys-
tems, and other electrical apparatus. Address, Mr. E. I.

Sifton, Electrical Engineer, City Hall.

OTTAWA.—Tenders will be received until Thursday,
November 25th, for the packing of material and supplies for

points along the Yukon Telegraph line between Quesnelle
and .Atlin, in the course of the season of 1910, 191 1, and
191 2. Forms of tender and specification may be obtained

and form of contract seen on application to Mr. J. T. Phelan,
Superintendent of Government Telegraphs, Vancouver, B.C.;
Mr. William Henderson, District Superintendent Government
Telegraphs, \'ictoria, B.C. ; and from the Government Tele-

graph Agents at Ashcroft, B.C.; Quesnelle, B.C.; Hazelton,

B.C. ; and Telegraph Creek, B.C. Napoleon Tessier, secre-

tary. Department of Public Works, Ottawa.

TORONTO.—Tenders will be received until Monday,
November 22, for additions and alterations to the Toronto

General Post Office. Plans may be seen at the office of Mr.

Thomas Hastings, clerk of works, Customs Buildings, Tor-

onto ; N. Tessier, secretary, Department of Public Works,
Ottawa. (Advertised in the Canadian Engineer.)

TORONTO.—Tenders will be received until Wednesday,
loth November, for all the cherry, birch, maple, spruce, hem-
lock and other classes of timber, estimated to contain over

fifty million feet of hardwood, and over fifty million feet of

soft wood, on a tract situated on the Georgian Bay at Beav-

erstone River. McCarthy, Osier, Hoskins & Harcourt, Tor-

onto, Solicitors.

CONTRACTS AWARDED.

New Brunswick.

.ST. JOHN.—The city of St. John recently invited ten-

ders for the excavation, backfill and carriage for a main
sewer to be laid in Harding street. Mr. Peter Arsenault
received the contr.ict at: Earth, 80 cents; rock, $2.75 per

lineal foot, .\verage depth, y^i feet. The pipe will be pro-

vided and laid by the city. M-r. Wm. Murdock. City En-
gineer.

Quebec

QUEBEC.—The Levis Ferry Company have awarded to

Messrs. Davie a contract for the construction of the pon-
toons required for the ferry service between Quebec and
Levis.

Ontario.

TORONTO.—Sixteen tenders were received for the elec-

trical pumps to be used in connection with the city's water-

works system. The contract for the machinery, which will

probably cost about $150,000, has not yet been awarded.
TORONTO.—The Board of Control recently awarded

contracts, as follows :—Canada Foundry Company, check
valves, $148.54: Matthew Warnock, i6-inch stop valves,

$1,496: Jenks-Dresser Company, Samia, Ont., steel gates
and railing for Broadview ."Xvenue lavatory: excavation,

drainage, masonry, William Forbes & Sons, $5,590; joiner

work, painting and glazing, William Forbes & Sons, $540;
plumbing, heating and ventilation, John Ritchie Co., $3,700.

The day following the awarding of contract for the steel

work, local contractors complained that they were not aware
that tenders had been invited and the controllers decided to

cancel the contract and advertise again.

TORONTO.—The Board of Control have authorized

City Engineer Rust to transfer his contract at $14,168 for the

asphalt pavement on Shaw Street, from College to Bloor,

to the Constructing and Paving Company, and his contract

at $6,507 for a bitulithic pavement on Russell Hill road,

from Clarendon to St. Clair, to the Warren Bituminous Pav-
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ing Co. John F. Connolly was granted a contract to put

in a sewer on Lonsdale avenue at a cost of $482. The next

tenderer's figure was $483, and the city engineer's fiRurc

was $538.

BR.ANTFORD.—The board of works have recommend-

ed that the tender of the Westruniite Company for the brick

pavement on Brant Avenue, between Church Street and St.

Paul's .A.venue at $2.29 per square yard be accepted.

BR.-\XTFORD.—The contract for installing the heating

and plumbing systems in the new Collegiate Institute have

been awarded to Howie & Feely. The cost is in the neigh-

borhood of $13,000.

\V?:STON.—Contracts for the new plant, in connection

with the waterworks scheme, were awarded as follows:

—

Contract "A," labor in laying out pipes and furnishing

certain materials, J. F. Connolly, Toronto. Contract "C i,"

steel water tower, Toronto Iron Works. $5,040. Contract

"C 2," concrete foundation for water tower, G. B. Moork,

Berlin, $1,350. Contract "D." all cast iron water pipes and

special castings, Canada Foundry Co. Contract "E," fire

hydrants, sprinkling cranes, gate valves and valve boxes,

The London Foundry Co. The approximate, cost of the

work is $55,000.

Manitoba.

WINNIPEG.—The tender of McDougall & Orton for 300
cords of green cut dry tamarac at $5.20 per cord was ac-

cepted by the Board of Control who considered the tender as

particularly satisfactory, it being stated that the retail price

of tamarac to consimicrs was $6.50 per cord.

I<AII.\VA^S S11;AA1 AM) hl.lU'.l 1< IL

Ontario.

WELLA.VD.—The N. St. C. & T. Railway is understood
to be planning extensions from Fort Erie to Port Colborne.

TORONTO.—The contract for the building of the spur

line on the T. & \. O. Railway, connecting with the main
line at New Liskeard and continuing about a mile to serve

several mining industries, has been awarded by the Com-
missioners to the Canadian Contracts, Ltd., the new Toronto
firm. The work will be proceeded with at once.

Manitoba
WINNIPEG.-Only fifteen miles of track on the C.N.R.

remain to be laid with heavy steel between here and Port

.•\rthur, and as soon as this work is completed running time

between the two terminals will be greatly reduced.

Saskatchewan.

GRE.NFELL.—The Grand Trunk Pacific survey parties

are now engaged on the final survey of the section between
Qu'Appelle and Regina, of the Vorkton branch of that rail-

way.

British Columbia

CI1ILL1W.-\CK.—A survey party running a line for the

Canadian Northern Railway recently entered the extreme east

end of the Chilliwack Valley at Popcum, coming down from
Hope, and are now working in the vicinity. Indications are

that they will run a direct line across the eastern side of the

valley to V'edder crossing, and from there parallel the British

Columbia Electric Railway to Abbotsford.
VANCOUVER.—Contractors are commencing opera-

tions on the second 140-mile contract on the G.T.P. from
Kitsilas Canyon to .Mdermere, says Mr. G. A. McNicholl,
purchasing agent for the G.T.P., who returned from Prince
Rupert a few days ago, and he expects to call for tenders

for half a million ties for this section shortly.

V.ANCOUVER.—Under the terms of the agreement be-

tween the Provincial Government and the Kettle Valley Rail-

way, providing for the payment of a subsidy of $5,000 per

mile for 150 miles, construction work will be started next

spring at four different points. The line will link the

boundary district with the Fraser Valley as well as tap the

Okanagan and Similkameen districts. When completed, it

will reduce the lime between \'ancouvcr and Penticton to

eight hours, Midway twelve hours. Grand Forks thirteen

hours and Nelson eighteen hours. The system will have a
total mileage of 350. The maximum gradient will be one
and one-half per cent, in crossing the summit between West
Fork and the Okanagan Valley. For the remainder of the

distance to Nicola the grade will be less than one-half of one
per cent.

SEWERAGE AND WATERWORKS.

Ontario.

HOWMANVILLE.—Mr. T. Aird Murray, consulting
sanitary engineer, of Toronto, has been engaged by the town
of Bowmanville to prepare plans for a water supply.

NORTH B.W.—The Nipissing Power Company offers

to pump the water for the town on a ten-year contract, at

two cents per 1,000 gallons, or two cents for stated amount,
and lU cents for additional 1,000. This will be considered
by a committee of whole council at a secial meeting.

Ontario.

COLDW.'\TER.—The plebiscite vote on waterworks re-

sulted as follows : For complete waterworks, 53 ; for fire pro-

tei'tion iiiilx, lu; against both, 2.

British Columbia.

PRINCE RUPERT.—Work at the waterworks intake has
been progressing rapidly. A temporary intake has been ar-

ranged and the lo-inch main was connected a few days ago
with the G.T.P. lo-inch main at the foot of the mountain.
There was not a leak in the line when the water was turned
on. The new dam is built of heavy cribwork across a

pocket in the mountain stream. It will have a face of tim-

ber set in concrete. An automatic valve will regulate the

supply of water and allow none to run to waste during the

season of low water.
> ^ •

LIGHT, HIiAT, AND I'OWEK.

Ontario.

OTTAW.A.—.American and Canadian capitalists interest-

ed in the development of the water power of the Long Sault
Rapids on the St. Lawrence River, near Cornwall, have sub-

mitted to the Government, revised plans which eliminate the

objection on the ground that navigation would be interfered

with.

TORONTO.—Mr. Justice Kiddell on Monday morning
dismissed the action of the Ontario Government against the

Canadian & Niagara Power Company for $15,217, as repre-

senting" power in excess of the 10,000 horse-power according
to the company's charter as the minimum above which any-
thing would be charged. The Government wished to charge
any higher reading till the end of the year or until it was ex-

ceeded, but His Lordship held that the company was liable

only for the power actually developed, as indicated by the

average daily reading. ^ »

CEMENT—CONCRETE.

Ontario.

TORONTO.

—

A handsome trussed concrete bridge,

across the Etobicoke River, connecting the Counties of York
and Peel, and designed by Mr. Frank Barber, York County
Engineer, and Mr. C. R. Soung, B..A.Sc., was formally open-
ed and tested on Tuesday, October 26th. The structure has
a span of eighty feet and cost less than four thousand
dollars. Mr. O. L. Hicks, of Humber Bay, was the contractor.

GUELPH.—Contractor Conery is getting along well v^th

the new cement bridge at Presant's mill. The three cement
arches are all but completed, and with g'ood weather the en-

tire structure will be finished within a week.

FINANCING PUBLIC WORKS.

Quebec
MONTREAL.—Tenders for a loan of $800,000 will

shortly be invited by the Villc St. Louis Council.

Ontario

EXETER.—The village of Exeter in Huron County,
offers ^22,000 debentures, issued for waterworks purposes.

J. Senior, clerk.

ORILLI.A.—Tenders will be received up to Monday, No-
vember 15th, for the following issue of debentures:—$55,000
sewerage, $15,000 cement walks, .$20,000 public school, $3,-

wio park purposes, $50,000 loan to Tudhopc Company. C.

E. Grant, Treasurer.
Alberta

C.ALG.ARY..—The by-law to provide funds for extensions
to the street railway was carried last Wednesday by a ma-
jority of 4.
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RAILWAY ORDERS.

(Continued from Page 517.)

8457—October 15—Directing the C.N.K. to remove its

fences on the west side of its station yard at bladmore, Sask.,

prior to December ist, 1909.

S45S—October 20—Directing ihe G.T.P. Railway to erect

fences at each side of its right of way through the district of

East Clover Bar, Aha.

8459—October 20—Directing the G.T.P. Railway to erect

fences at each side of its right of way in the district of Clover

Bar, Alta.

8460—October 20—-Dismissing application of the resi-

dents of Round Hill, District .Mberta, for Order requiring

the C.N.R. Company to locate a station at Round Hill, Alta.

8461—October 20—Dismissing complaint of the Clover

Bar Coal Company, Limited, of Edmonton, Alta., alleging

discrimination of C.N.R. under tariff C.R.C. 304, effective

May 25th, 1909.

8462—October 20—Directing that the G.T.P. Railway

construct prior to first day of July, 1910, a subway with an

opening 66 feet wide and 14 feet high, over the passage of

Fort Saskatchewan trail, Edmonton, Alta.

8463—October 22—.Authorizing the G.T.R. to construct,

maintain, and operate branch line to and into the premises of

the Golden Lake Lumber Company, Township of South

Algoma, County Renfrew, Ont.

8464—October 22—.Authorizing the C.P.R. to construct,

maintain, and operate industrial spur for Jas. McCreary, in

Lot 12, Concession i, Township of Hess, District of Algoma,

Ont.

8465—October 22—.Authorizing G. A. Farrill, of Kenil-

worth, Ont., to lay and thereafter maintain water pipe under

the track of the C.P.R. at Kenilworth, Ont.

8466—October 22—Authorizing the corporation of the

town of Drummondville, P.Q., to lay and thereafter maintain

drain pipes under track of the C.P.R. at Convent St., in

said town.

8467 and 846S—October 22—Granting leave to the

Saskatchewan Government to erect, place and maintain its
j

wires across the track of the C.N.R. west of Warman, Sask.,

and between Sections 2 and 3, Township 38, R. 5, west 3rd,

Sask.

8469—October 22—Granting leave to the Bell Telephone

Company to erect, place, and maintain its underground wires

across the tracks of the N. St. C. & Toronto Railway at public

crossing corner Court Street and Welland .Avenue, St.

Catharines, Ont.

8470—October 27.—Authorizing the G.T.R. to reconstruct

bridge at mileage 29.62, on i6th Dist. between Rifle Range

and Long Branch, on Toronto-Hamilton line.

8471—October 22—Authorizing the Hartland Village

Water and Fire Commissioners to lay and thereafter maintain

pipe under track of the C.P.R. at Bradley Street, Hartland,

N.B.

8472 and 8473—October 27—Granting leave to the Vol-

canic Oil and Gas Company to place, erect, and maintain its

wires across the track of the P.M.R.R. at Tecumseh Road,

Township Sandwich East, Ont., and at town-line between

Township Sandwich East and Sandwich South, County

Essex, Ont.

8474 and 8475—October 27—Granting leave to the Gov-

ernment of the Province of Alberta to erect, place and main-

tain its wires across the track of the C.P.R., Sedgewick,

Alta., and .Aix, Alta.

SOCIETY NOTES.

Engineering Society, University ol Toronto. On Wed-
nesday afternoon, .Mr. T. Kcnnard Thomson, C.E. (Tor.

Univ.), consulting engineer, of New York, addressed the

Engineering Society of Toronto University on " Foundations
for High Buildings." In the evening, the S.P.S. Alumni
held their first dinner of the season, at the St. Charles Hotel.

.Among the guests of the evening were President Falconer,

Dean Galbraith and Mr. T. Kennard Thomson. Mr. C. M.
Caniff, a.- " E. C. Easy," gave his humorous address

McCiil Science Undergraduates' Society.—The postponed

meeting of the .M<(;ill Scitni-e UndtrKraduatcs' Society was
held in the large theatre of the Chemistry Building. The
speaker of the evening was Mr. H. H. Vaughan, assistant to

the vice-president of the C.P.R., who delivered an address

on machine designing. These meetings are always well

attended by the Science men, and an interesting programme
enlivened by songs and music, followed by refreshments is

always prepared. The officers of the society for 1909-10 were

elected recently as follows: President, O. N. Brown, '10;

vice-president, J. N. Timberlake, '10; secretary, P. H. Skel-

ton, '11; treasurer, G. H. Walker, '11; reporter to Martlet,

A. W. Chirk. '10.

Railway Engineman's Educational Ciub With a view to

increasing their technical knowledge there has been organ-

ized in Winnipeg what is known as the Railway Engineman's
Educational Club. It has a membership of 250 and a branch

at Kenora numbering 50 members. The employees of all

railroads are eligible. The headquarters of the organization

are in the Empress Block, Winnipeg. The president is C.

A. Boyd ; vice-president, J. McLachlan ; secretary, G. F.

Collins, and treasurer, W. S. Metcalf.

MISCELLANEOUS.

Quebec.

MO.XTREAL.—Messrs. Coste, Desbarats, Holgate, Ken-
nedy, Cowie, and St. Laurent, the members of the Board of

Engineers who are considering plans for the improvement of

the Port of Montreal, will meet this week to draft a report
which will deal with the enlargement of docking facilities,

increase in elevator capacity and deepening of the harbour
channel so as to accommodate heavy draft steamers.

MONTRE.AL.—The Mayor of Ville St. Louis has been
authorized to sign a contract whereby the C.P.R. and Mont-
real Street Railway will agree to subscribe $50,000 each for

the construction of a tunnel under the C.P.R. tracks on St.

Lawrence Boulevard, near Mile End.

ST. FELICIEN.—The new Carbonneau Bridge, situate

at St. Felicien, eighteen miles from Roberval, was opened a

few days ago. It is of the familiar closed-in type, something
like the old Victoria Bridge, but is built entirely of wood.
The bridge is 1,364 feet long, comprising ten spans, built

ten feet above extreme high water. It was started eight
months ago by the Provincial Government, from plans pre-

pared by Mr. J. N. Castonguay, provincial engineer, who
estimates that unless the bridge should be destroyed by fire

it will be good for a century to come.

Ontario

BERLIN.—New tenders for paving King Street have
been invited by this municipality. Mr. W. M. Davis is the

city engineer

OTT.AWA.—The engineers in charge of the plans for

the reconstruction of the Quebec Bridge have reported to the
Minister of Railways that the question as to whether or not
the ncw^ bridge shall be of suspension or cantilever design is

simply a matter of cost. Both plans are feasible, and a

decision as to which plan will be adopted will be reached
within a fortnight. In the meantime it has been decided to

remove one of the piers on the north side of the river and to

enlarge the pier on the Levis side. The pier on the north
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side will be replaced by one which goes down to the solid

rock, twenty-live feet below the gravel bed, on which the

present pier rests.

PORT ARTHUR.—Good progress is being made with

the construction of the Western Drydock and Shipbuilding

Company's plant. In order to make the excavation neces-

sary outside the shore line a coffer dam is being built ne-

cessitating 700 feet of crib work. Five hundred feet of this

has been completed and now the work of putting it in posi-

tion has been started.

Manitoba.

WINNIPEG.—With the completion at Point Roberts,

last week, of the work of a party of government engineers,

there is in existence for the first time a complete and ac-

curate survey of the boundary ii^ne between the Dominion of

Canada and the United States from Eastport. Me., on the

.Atlantic to Cape Flattery on the Pacific coast. The boun-

dary survey has been carried on under the direction of a com-

mittee authorized by the United States Government three

years ago, and working in conjunction with a like committee

named bv' the Canadian government.

Alberta
FR.AN'K.-.-Vt Bellevuc, the West Canadian Collieries is

putting in a new steel plant with air haulage and new rail-

road vards involving an expenditure of $250,000. The Can-

adian'.-Xmcrican company at Frank also is planning for big

future operations and will, in the spring, begin the con-

struction of a new plant and the building of coke ovens on

which the outlay will run to between $300,000 and $400,000.

These plans include the building of a new sanitarium build-

ing at the Frank sulphur springs to cost $60,000.

British Columbia.

NORTH V.ANCOUVER.—Detailed estimates of the cost

of making improvements in the West Capilano district in-

clude the following items: Clearing, $4-ioo; griibbing,

grading, etc., $40,000; rock-cutting, $72,500; bridging,

$47,520; general improvement of Keith Road from western

city boundarv to Eagle harbour, $16,060: contingencies,

$iS,ooo. Total, $igS,i8o. Tenders are invited for road im-

provements which will be done on the local improvement

plan.

NEW WESTMINSTER.—Work has commenced on the

setting of the massive centre casting for the swing pier of

the new Lulu Island bridge. The south span has been

rivetted in position and part of the draw span has been

rivetted. The work can now proceed until it comes to the

laying of the flooring, which cannot be done on the steel por-

tion until the arrival of the sidewalk brackets. The Inter-

national Contract Company is also laying the track for the

British Columbia Electric Railway line across the bridge.

Work on the draw protection has been suspended until such

time as the old bridge is removed. It is expected that in

about two weeks from now it will be necessary to close the

North Arm to navigation.

Yukon.

D.\WSON.—The last of the government road construc-

tion crews in the territor>' will have finished its work for the

season, and will reach Dawson in a few days from the Black

Hills. Fifty thousand dollars have been spent on construc-

tion of new roads in the territory recently.

PERSONAL NOTES.

MR. G. H. HERRIOT, B.Sc, of Souris, Man., has been

appointed to be a lecturer in Mathematics by the School of

Alining, Kingston.
MESSRS. WATSON. J.\CK & COMPANY, 700 Power

Building, Montreal, have been appointed agents for the Pro-

vince of Quebec for the Poison Iron Works, Ltd., Toronto.

MR. B. J. H.ARPELL, 24 Aikins Building, Winnipeg,

has been appointed Western Canadian agent of Glaholm &
Robson. Ltd., Sunderland, England, manufacturers of wire

rope of everv description. Mr. Harpell has also secured the

agcncj- in Western Canada of the Richmond Safety Gate

Company, Richmond. Tnd., manufacturers of automatic and

semi-automatic elevator gates, and all kinds of fire doors.

MR. J. NIBLOCK of the C.P.R., superintendent of the

Calgar>' division, retired from the service November i, after

35 vears of railroading, 30 years of which he has spent in

the West. He has been the Calgary superintendent since

1896, having gone there when headquarters were removed
from Medicine Hat. Mr. C. S. Maharg, now superintend-
ent at Medicine Hat, will fill the vacancy, while Mr.

J. G. Taylor, at present superintendent at Moose Jaw, will

take Mr. Maharg's place at Medicine Hat, and Mr. W. J.

Urn, superintendent at Brandon, will be moved to Moose
Jaw.

THE DUCKWORTH-BOYER ENGINEERING AND IN-
SPECTION COMP.-\NY, LTD., of Montreal, have taken
over the business of Mr. Walter R. Duckworth, C.E., Inspect-
ing- Engineer, and have arranged with him to act a^ president
and manager of the company. Mr. Duckworth is a graduate
of McGill and an .iXssociate Member of the Canadian Society

of Civil Engineers. His past record of twelve consecutive
years as chief inspector for the Dominion Bridge ComiJany
ranks him as an expert in this line of engineering. Mr.
Aurelien Boycr, a graduate, with honours, of L'Ecole Poly-
technique and an .'Vssociate Member of the Canadian Society
of Civil Engineers, will act as vice-president. Mr. Boyer
some years ago left the civil service in Ottawa, where he
was occupying one of the best positions as engineer of the

Department of Public W'orks, to extend his field of knowledge
and acquire more experience. Before joining this company
ho was acting- as Chemical Engineer and Superintendent of

the works of Montreal industries. The company will give
special attention to the inspection of bridges and structural

work, tests of materials of construction; and reinforced con-

crete work, also expert examination and reports.

MR. F. W. COWIE, M. Can. Soc. C.E., of Montreal,
will probably deliver a course of lectures on Harbour Engi-
neering, before the fourth year students in the Faculty of

.Applied Science at McGill University. Mr. Cowie has had
experience, which marks him as by far the man best fitted

to deliver such a course of lectures. On his graduation from
McGill in 1S86, he at once entered the engineering offices of

the Montreal Harbour Commission, transferring after some
years to Ottawa. Later he had experience about the ports

of the Great Lakes and also made a study of inland navi-

gation. Some thirteen years ago he w'as appointed ship

channel engineer for the St. Lawrence, where he had charge
of much of the great improvement work w-hich has been
accomplished ; and in 1907. resigned that position to become
chief engineer for the Harbour Commission, Montreal. He
accompanied Major Stephens on an extensive trip to study

the chief ports of Europe and the work which these two
gentlemen prepared on their return, is recognized as one of

the most valuable on the subject ever published. More re-

cently, Mr. Cowie drew up one of the two great plans for the

improvement of the harbour of Montreal, which are now
under consideration of a board of expert engineers.

MARKET CONDITIONS.

Montreal, November 3rd, ioo<).

The United States is again goinp; through the excitement experienced

in 1903 at the beginning of the prolonged boom in iron and steel material.

Notwithstanding the fact that there is in the neighborhood of one million

tons of pig-iron he'd in store by various interests, coupled with the circum-

stance that output is to-day greater than at any other time in history,

<;uch is the confidence of consumers that prices are going up by leaps

and bounds under the demand which is coming along from all parts of

the country for all grades of metal. Stand,ird Bessemer iron could be
purchased in June at $1,150 per gross ton, Va'ley furnace; it is now selling^

readily at $10 per ton, for prompt delivery, with an advance of soc. to $t

per ton asked for delivery during next year. Foundry and basic grades
have advanced in proportion and the tendency is still upward. The
reasons for this advance arc several, among which is the increased cost

of raw material, such as ore and coke. Prices of I.akc Superior ore have

not yet been fixed for next year, but it is fully expected that it will be ad-

vanced at least 5nc. per ton. Praclical'y two tons of ore are used to

make one ton of pig iron, thus adding $1 to the cost; coke prices are fully

$1 per ton higher than they were two months ago and, approximately one

Inn of coke is used to make one ton of pig, another dollar is added to the

cost of pig. Thus ore and coke will alone account for fully S3 of the ad-

vance, the balance being made up of increasing demand made on avail-

able supplies of metal. The railway companies, which have been the

most backward interests during the year, are again coming into the

market liberally for locomotive^ and cars, and large quantities of rails,

thi-i circumstance alone accounting largely for the improved condition.

But there seems to be no feature of the trade which is lacking in con-

fidence and enthusiasm.

The EngliNh and Scotch markets, while not so excited as those of the

Ignited States, arc showing a decided improvement. Scotch producers of

pig-iron have recently got together, but have not been ab!e_ to advance

prices materially, although It is impossible to secure concessions on any

tonnage for prompt shipment. Some are declining to make contracts for

large deliverir* during toi-^. The English market is now at a higher point

ihan at any time during the past two years, and as numerous enquiries are
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now before English makerii and merchants, fur shipment to United States

Atlantic ports, it is believed that a further upward movement will be ex-

pcricncrd almost immediately. Already several cargoes have been ar-

rant; cd for dt-livtrry at IMiiladflphia, and ueguiiation^ are under way for

iiliipmeiitN to New York and Bi>%ton.

From tlic Continent come reports, (or the first time in many months,
indicating an optimistic tone in Germany and Belgium. While not ma-
terially higher, prices arc certainly un the up-turn, and, with prospects for

a firm business ahead, the indication ^ point tu higher prices all round-
General market conditions in thete countries arc aUo •>howing signs of im-

provement, which would have the tendency of creating a demand for iron

and steel materials and thus warrant better prices for manufacturers.
Locally, everything points to a decided improvement, not alone in

prices but in the volume of business. From all points of the country, good
enquiries arc being received, and as the market is almo>t bare of pig-

iron, consumers arc being compelled to pay advanced prices for prompt de-

livery. They will, however, without doubt, be called upon to pay con-

siderably higher prices for tonnage which they may need to contract for

later on for 1910 delivery. Canadian furnaces are pretty wc'l occupied and
for the most part canuot take on additional orders for delivery during
the present year. Telegraph and telephone orders arc being received by
merchants, urging them to make immediate delivery of orders which pur-

chasers were of the opinion they wou'd not require for a consider-

able time to come.
Notwithstanding the strength of the situation in ptg-iron, merchants

handling 6nishcd and semi-finished iron and steel products fail to find the
strength uniform in their markets. F'or instance, steel p'ates have been
almost easy in tone and it is quite possible that figures quoted som =

months since might be shaded, even, at the present moment. In bar iron

and steel, however, the situation is otherwise, and the mills report that

advances arc now not far away. This will mean much to the general hard-
ware market which has shown few alterations for some time past. During
the past week, there have been advances in nails and spikes, and
galvanized iron is a shade higher, chain, a' so, being quite a little dearer.

The market generally is stronger:

—

Antimony.—The market is steady at 8 to 8}ic.

Bar Iron and Steel.—The market promises to advance shortly. Bar iron,

$1.85 per ICO pounds; best refined horseshoe, $3.10; forged iron, $2; mil<*

steel, $1.85 ; sleigh shoe steel, S1.85 for i x H-base ; tire steel, $1.00 for

I X ?j-basc ; toe calk stee!, $2.35; machine steel, iron finish, $1.90; im-

ported, $2,30.

Boiler Tubes—The market is steady^ quotations being as follows:—
1% and 2-inch tubes, Sfic. ; jji-inch, loc. ; 3-inch, iiJic.; 3S-inch, 14 1-2C.

;

4-inch, 18 I-2C.

Building Paper—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds;
felt paper, $2.75 per loo pounds; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing. No. i, 30 to 40c. per roll of 400 square feet; tarred
fibre, 55c. per roll ; dry fibre, 45c. (See Roofing ; also Tar and Pitch).

Cement.—Canadian cement is quotable, as fo'lows, in car lots, f.o.b.,

Montreal;—$1.30 to $1.40 per 350-lb, bbl., in 4 cotton bags, adding loc. for

each bag. Good bags re-purchased at loc. each. Paper bags cost 3%
cents extra, or loc. per bbL weight.

Chain.—Prices are as follow s per 100 lbs. :—f^-inch, $4.90 ;
5-16-inch,

$4.40; -v;-inch, $,^.70; 7-16-inch, $,1.50; 'a-inch, $3.25; 9-16-inch, $3.20; f^-inch,

$3.15 ; :'4-inch, $3. In ; 'i-inch, $3.05 ; i-inch, $3.05.

Coal and Coke.—Anthracite, egg, stove or chestnut coal. $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova
Scotia coa!, carload lots, basis, Montreal, $3.85 to $4 per ton ; cannel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, appro.ximately

$4 f.o.b., cars, Montreal.

Copper.—Prices are strong at 14 to 14,'ic.

Explosives and Accessories.—Dynamite. 50-lb. cases, 40 per cent, proof,

15c. in single case lots, Montreal. Blasting powder, 2s-Ib. kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100 ; broken lots, $1 ; electric

blasting apparatus:—Batteries, 1 10 10 holes, $15; i to 20 holes, $25; i to

30 holes, 535; I to 40 holes, Sso. Wire, leading, ic. per foot; connecting,
Soc. per lb. Fuses, platinum, single strength, per loo fuses:—4-ft. wires,

$3; 6-ft. wires, S3. 54; S-ft. wires, $4.08; 10-ft. wires, S5. Double strength
|

fuses, 4-ft, $3.75; 6-ft-. $4.29: 8-ft., $4.83; lo-ft., $5.37. Fuses, time, double- 1

tape, $6 per 1,000 feet ; explohmeters, fuse and circuit, $7.50 each.
j

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are:—
[

Queen's Head, 54-»o; Colborne Crown, S3.85 ; Apollo, lo^^ 02., $4.05.
;

Add 25c. to above figures for less than case lots ; 26-gauge is
;

25c. less than 28-gauge, American sS-gauge and English a6 are equivalents,
'

as are .American loii oz., and English sS-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).

Iron.—The outlook is strong. The following prices are for carload
quantities and over, free on dock, Montreal, prompt delivery; No. i Sum-
merlee, $20.50 to $21; selected Summerlee, $20 to $20.50; soft Sumraerlee,
$19.50 to $20; Clarence, S1S.25 to $18.50; Midland or Hamilton pig is

quoted at $20 to $20.50 per ton for No. i f.o.b., cars at point of produc-
tion. No. 3 being $19.50 to $20, and No. 3 $19 to $19.50 for delivery during
the next six months. It is said Dominion and Scotia companies are not
quoting prompt delivery. Carron No. 1, $20.50 to $21; Carron special, $20

,

to $ 20. 50.
I

Laths.—See Lumber, etc.

Lead.— Prices are about steady at $3.55 to S3.65.
Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.

Lumber, Etc.—Prices on lumber arc for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mill culls out,

$18 to $22 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, i-in.

by 4-iii. and up, $15 to $17 per 1,000 ft.; mill culls. $12 to Su- Hemlock,
loe run, culls out, $13 to $15. Railway Ties ; Standard Railway Ties,
hemlock or cedar. 35 to 45c. each, on a 5c. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 30-ft..

Si. 75 to $2; 35-ft., $2.75 to $3.25 each, at manufacturers' points, with sc.

freight rate to Montreal Laths : Quotations per 1,000 laths, at points
earring $1.50 freight rate to Montreal, $2 to $3. Shingles : Cedar
shingles, same conditions as laths, X, $1.50 ; XX, $2.50; XXX, $3. 1

Nails.—Demand for nails is better and prices are firmer, $2.40 per
]

keg for cut. and $2.35 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon ; girder, bridge,
and structural paint (or steel or iron—shop or field — Si. 20 per gallon, in
barrets; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—'J he market is unsettled and uncertain, as dealers are
compel'ed to meet competition from all sources. Prices are easy and ap-
proximately as follows:— $31 (or 6 and Sinch pipe and larger; $32 for
5-inch ond 4-inch at the foundry. Pipe, sprcials, $3 pcr loo pounds. Gas
pipe is quoted at about $1 nmre than the above.

Pipe.—Wrought and Galvanized.- Demand is much belter and
the tone is firm, though prices arc »teady, moderate-sized
lots being: ,'i-inch, S5.50 with 63 per cent, off for black, and 4a per cent,
off for galvanized; n-inch, $5.50, with 59 per cent, off (or black and 44 per
cent, ort for galvanized; J4-inch, $8.50, with 69 per cent, off for black, and
59 per cent, off for galvanized. The discount on the (ollowing is 72H per
cent, off for black, and 62S per cent, off (or galvanized; M-inch, $11.50;
i-inch, S16.50; r'4-inch, $22.50; iS-inch, $27; 2-inch. $36; aH-inch, $57.50;
j-inch, $75.50; iS-inch, $i>5 ; 4-inch, S108.

Plates and Sheets.—Steel.—The market is steady. Quotations are: $2,20
(or 3-16; $.-.30 for 'y, and $2.10 for "^ and thicker; u-gauge being $2.30;
4-gauge, $2.15; and lO-gauge, $2.10.

Ralls.-Quotations on steel rails are necessarily only approximate and
depend upon spccihf aiion, quantity and delivery required. A range of
$30.50 to $31 is given for 60-lb. and 70-lb. ; Ho-lb. and heavier, being $30;
rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at
$27 to $29 pcr ton, according to condition of rait and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. pcr roll; three-ply, 95c. pcr roll
of 100 square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb.
(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at 9c. per lb. (or sisal, and loSc. for Manila.
Wire rope, crucible steel, six-strands, nineetcn wires; J^-in., $2.75; 5-16,
$3.75: H, $4-75: ;4, $5.25; >i, $6.25; H, $8; H, $10; i-in., Sta pcr 100 (ecL

Spikes.—Railway spikes arc firmer at S2.45 per i.-j pounds, base of
5W X 9-16. Ship spikes are steady at $3.85 pcr 100 pounds, base of ft x lo-
inch, and s^ x 13-inch.

Steel Sharting.—Prices aie steady at the list, less 95 per cent. Demand
is on the dull side.

Telegraph Poles—See lumber, etc.
Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about

500 pounds; roofing pitch. No. i, 70c. per loo pounds; and No. 3, 55c. pcr
100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-
barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barret of 180
to 200 pounds. (Sec building paper; also roofing).

Tin.—Prices arc unchanged, at 32^^ to 33c.
Zinc—The tone is steady, at 6 to 6*40.

Toronto, November 4th, 1909.

An increased activity is observable in many departments of business,
and as a rule the trend of prices is upward. In iron and stct-l goods, since
the recent difference between producers of these in Britain and the States,
the market is on the rise, and from reliable information the price at point
of production has already advanced. Higher prices may be looked for
here in sheets, and it might be well to book requirements now.

In building materials, lumber is steady, brick firm and active, cement
unchanged from former quotations. Roofing felt is active, building paper
quiet, pitch and tar normal, all without change of quotation. The Mani-
toba and Western demand for these goods is much brisker than that in
Ontario.

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted:

Antimony.—Demand active and price higher at $9.35 per too lbs.
Axes.—Standard makes, double bitted, $8 to $10; single bitted, per

dozen, $7 to $0.

Bar Iron.—$1.95 to $2. base, pcr too lbs., from stock to wholesale
dealer. Market well supplied.

Boiler Plates.—Ji-inch and heavier, $2.90. Boiler heads 25c. per 100
pounds advance on plate. Tank plate, 3*i6-inch, S2.40 per 100 lbs.

Boiler Tubes.—Orders continue active. Lap-welded, steel, ij^-inch,
IOC.; iK-inch, gc. per foot; 2-inch, S8.50; aM-inch, $10; aK-inch, $10.60;
3-inch, 512.10; 3S-inch, $15; 4-ineh. $18.50 to $19 per 100 fecL

Building Paper.—Plain, 30c. per roll ; tarred, 40c. per roll. Demand is
only moderate.

Bricks.—Business is very active, price at some yards $9 to $9.50, at
others, $9.50 to $10 for common. Don Valley pressed brick move also
freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,
Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 2-inch, or larger!
price all the same. The supply is excessive; hence the lowered price.
Broken granite is selling at $3 per ton for good Oshawa.

Cement.—Manufacturers' prices for Portland cement are $1.35 without
bags, or Si. 65 including cotton bags for car lots on board car. Fort William
or Port .Arthur; the price at Toronto is Si. 30 without bags, or $1.70 with
bags. Smaller dealers get S1.35 to $1.40 per barrel without bags, in
load lots, delivered in town. Demand is fairly steady.

Coal.—Retai! price for Pennsylvania hard, $6.75 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $5.75- These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qua!ities exist. We
quote. Youghioghcny lump coal on cars here, $3.70 to $3.80; mine run,
$3.60 to S3.75; slack, $2.65 to $2.85; lump coal from other districts, $3.40
to $3.70; mine run loc. less; slack, $2.50 to $2.70; cannel coal plentiful at
$7-50 per ton; coke. Solvey foundry, which is largely used here, quotes at
from $5.25 to $5-50 ; Reynoldsville, $4.50 to $475; Connellsville, 72-hour coke
$5-25 to $5-50-
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Copper Ingot.—The market continues as before stated, price bcine
$13.85 to $14.05, and the demand normal.

Detonator Caps.—750. to $1 per 100; case lots, 75c. per loo; broken
quantities, $i.

Dynamite, per pound, 21 to 25c., as to quantity.
Roofing Fett.—An improvement in demand of late, no change in price,

which is >i.8o per loo lbs. Much is being now used for lumber camps.
Fire Bricks.—English and Scotch, $30 to $35; American, $35 to $35 per

1,000. The demand is steadv.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, Ss, per 100 count. Bennett's doub!e tape fuse, $6 per 1,000

feet.

Iron Chain.— li -inch, $5.75 ; 5-16-inch, $5.15 ; ?i-inch, $4.15 ; 7-16-inch,

$395: .'i-inch, $3.75; c)-i6-inch, $3.70; H-inch, $3.55; Ji-inch, $3.45; 7i-inch,

$3.40: i-inch, $3.40, per too lbs.

Iron Pipe.—Repeat quotations of last week, as foMows :—Black, U-
inch, 5?.o3; aj-inch, 52.25; Ji*inch, $2.63; ?4-inch, $3.28; i-inch, $4.70; xM-
inch, S6.41 ; i^-inch, 57- 70; s-inch, $10.26 ; sj^-inch, $16.39 ; 3-inch, $21.52

;

3^-inch, $27.08; 4-inch, $30.76, 4^-inch, $38; 5-inch, $43.50; 6-inch, $56
Galvanized, Ji-inch, $2.86; Ji-'nch, $3.08; Ja-inch, $3.48; ?f-inch, $4.43;
1-inch, ?6.35 ; i'4-inch, $8.66; iH-inch, $10.40; 2-inch, $13.86, per 100 feet.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs, f.o.b., car; in large lots at

kilns outside city 22c. per too lbs. f.o.b. car. Demand is good.

Ltimlter.—Prices continue steady, and city demand still active.

We quote dressing pine $32.00 to $.^5.00 per M ; common stock
boards, $26 to $30 ; cull stocks, $30; cull sidings, $17.50 ; Southern pine
dimension timber from $30 to 45, according to size and grade ; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.50 to $17 ; spruce flooring in car lots, $22 to $24 ; shingles,
British Columbia, $3 to S3.10; lath. No. i, $4.25; No. 2, $3.75; for white
•pine. 48-inch; for 33-inch, $1.60.

Nails. -Wire, $2.35 base; cut, $2.60; spikes, $2.85 per keg of 100 lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per too lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $20.50 for No. 3 ; Cleveland, $20,50 to $21 ; in Canadian pig,

Hamilton quotes $19.50 to $20 per ton. Producing plants are everywhere
busy, and there is considerable business in prospect for 1910.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,

$a; retail. $2.15 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per 100 lbs., $2.25 ; in barrel lots,

$2.05. Plasterer's, $2.15 per barrel of three bushels.

Ready Roofing.—Dealers report a large demand, the prices being as
licfore, per catalogue

Roofing Slate.—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and costly from
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.

But No. I Pennsylvania slate 10x16 may be quoted at $7.25 per square of

100 square feet, f.o.b., cars. Toronto; seconds, 50c. less. The demand
-continues active ; competent roofers are scarce.

Rope.—Sisal, gj^c. per lb.
; pure Manila, iz^c. per lb.. Base.

Sewer Pipe.

—

4-in.

Straight pipe per foot $0.20
Single junction, 1 or a ft. long .90

I. SODouble junctions
Increasers and reducers
P. traps

H. H. traps
a. 00

a. 50

6-in.

$0.30

»-3S
3.50

1,50

3.50
4.00

9-in.

$0.65
2.70

5.00

2.50

7-So
8.00

lo-in.

$o-7S

3-40

i2-in.

$1.00
24-in.

$3-25

14.65

8.50

15-00

15,00

Business steady; price, 73 per cent off list at factory for car-load
lots ; 65 per cent, off list retail. Small lots subject to advance.

Steel Beams and Channels,—Quiet.—We quote:—$2.50 to $2.75 per 100

lbs., according to size and quantity; if cut, $2.75 to $3 per 100 lbs.; angles,
*^ by 3-16 and larger, $2.50; tees, $a.8o to $3 per too pounds. Extra for
sma'Ier sizes of angles and tees. '

Steel Rails,—80-lb.. $35 to $38 per ton. The following are prices per
gross ton, for 500 tons or over; Montreal, 12-lb. $45, i6-lb, $44, 35 and
3o-lb. $41.

Sheet Steel,—We do not alter prices as yet ; lo-gaugc, $2.50

;

i3-gauEc, $3.55; American Bessemer, i4*gauge, $2.35; 17, iS, and 20-gauge,
$2.45; 22 and 24-eauge, $2.50; a6-gauge, $2.65; 28-gauge, $2.85. Quite a

,

gnod demand exi^fi, and there is prospect of higher prices.
Sheets Galvanized.—.Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36

i

inches wide; lo-gauge, $2.90; 12-14-gauge, $3.00; 16, 18, ao, $3.10; 22-24,

$3.25: 36, $3.40; 38, 3.85; 29, $4-15; loJi, $4.15 per loo lbs. Fleur de Lis

—

iS-gaugp, $4 ; 36, $3.80 per too lbs. Demand very active.

Tank Plate.— 3-16-inch, $2.40 per 100 lbs.

Tool Steel,—Jowett's special pink label, ioj4c. Cammel-Laird, f6c.

"H.R.D." high speed tool steel, 65c.

Tin,—The feeding in tin is firm, and the price 3a to 33c. per lb.

Wheelbarrows.—Navvy, steel wheel. Jewel pattern, knocked down, $21.60
per doirn; set up, 522.6a Pan Canadian, navvy, steel tray, steel wheel,
$1.1--. each; Pan American, steel tray, steel wheel, $4.35 each.

ZIno Spelter.-A very active movement continues, and a large business
|

i' being di-iie. Price very firm at $5,75 to $6 per 100 lbs. 1

CAMP SUPPLIES.
I

Beans. TIand picked, 53 ; prime, >i.h5 ; Rangoon, $i.So.
1

Butter.— D.-iiry prints, 31 to aac. ; creamery rolls, 35 to afic.
j

Canned Goods.-Peas, Si.ro to Si. 50; tomatoes, 3s, 85c. to 95c.; pump-
|

I'ir'. is, 80 to 85c.; corn, 75 to 85c.; peaches, as, white, $1.50 to $1.60; !

•-: w, $1.90 to $1.95; strawberries, as, heavy syrup, $1.90 to $1.95;
: \- •

"^Tries, as, $1.90 to $1.95.

Cheese.—No old cheese on hand; new cheese, large, laHc. ; twins, 13c.

Coffee.-Rio, green, 10 to laKc. ; Mocha, at to a3C. ; Java, ao to 310.;
Santos. It to 15c.

j

Dried Fruits.—Raisins, Valencia, 5'^ to 6c. ; seeded, i-lb. packets,
fancy, -^t-i to 8c.

; 16-oz. packets, choice, 7 to 7J4c. ; 12-oz. packets, choice]
7c.

;
Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy, 8 to 9c.

;

Filiatras currants, 6J4 to 7c. ; Vostizzas, 8*4 to 9c. ; uncleaned currants, J<c!
lower than cleaned. California Dried Fruits,—Evaporated apricots, 14 to
15c. per lb.; prunes, 60s to 70s, 7 to 7>ic. ; 90s to iocs, 6'Ac.; evaporated
apples, 9,'jC.

Eggs.—New laid, 25 to 36c. per dozen, in case lots.

Lard.- Scarce and higher. Tierces, i6c. ; tub, i6Mc. ; pails, i6j4c. per
lb.

Molasses.—Barbadoes, barrels, 37 to 45c.; Porto Rico, 45 to 60c.; New
Orleans, 30 to 33c. for medium.

Onions.—$1.35 a bag.
Potatoes.—Best, 75c. a bag.
Pork—Market uncertain. Short cut, $27.50 per barrel; mess, $26,

nominal ; no stock here.

Rice.—B grade, 3l4c. per lb.; Patna, 5K to sHc; Japan, s'4 to 6c.

Salmon.—Eraser River, tails, $3; flats, $2; River Inlet, $1.55 to $1,75.

Smoked and Dry Salt Meats.—Long clear bacon, 15c, ; firm,
tons and cases; hams, large, 14 to ia'.^c; small, 15^ to i6c. ; rolls, 14J4 to
i4?4C, ; breakfast bacon, 17c.; backs (plain), 18 to 19c.; backs (pearaeal),
18c. to iS^ic. ; shoulder hams, i3c.

; green meats out of pickle, jc. less than
smoked. Market very firm.

Spices,—.A.llspice, 16 to 19c. ; nutmegs, 30 to 75c. ; cream tartar, aa to
35c.; compound, 15 to aoc. ; pepper, black, pure Singapore, 14 to 17c,;
pepper, white, 30 to 30c

Sugar,—Granulated, $4.75 per 100 lbs. in barrels; Acadia, $4.65; yellow,

$4-35 ; bags, 5c. lower; bright coffee, $4.55; bags, 5c. less.

Syrup.—Corn syrup, special bright, jj^c. per lb.

Teas.—Japans, 20 to 35c. per lb.; Young Hysons, 16 to 35c.; Ceylons,
medium, 16 to 45c.

Winnipeg, November 2nd, 1909.

Conditions in the W^est remain very satisfactory as far as building
operations are concerned; and all trades connected with it are working up
to full capacity. Carpenters are in demand, and there is, if anything, a
shortage in the labor market. Orders are cnming to band from country
merchants for shelf and heavy hardware, and in Winnipeg there is report-

ed to be a shortage of small, iron pipe caused by the large amount of this

material being used for the installation of May-Oatway Eire Alarm Sys-
tems. There seems to be no let up in the number of propositions being
considered, and there is no shortage of capital in the West this year for

this purpose. Coal dealers are very busy; but the price of coal is un-

changed, and there is scarcely any change in quotations of the different

lines of coal on this market. Cement is quiet, with prices remaining
steady. The iron working factories are still busy, and taking the seasoff

just closed which has been the best in their history for the amounts of

contracts completed.
Winnipeg quotations are as follows .^

Anvils.—Per pound, 10 to i2,'4c. ; Buckworth anvils, 80 lbs., and up,

loJic. ; anvil and vice combined, each, $5.50.

Axes.—Chopping a.xes, per dozen, $6 to $9; double bits, $12.10 per

dozen.

Barbed Wire.—4 point and 2 point, common, $3.15 per cwt. ; Baker,

$3.20; Waukegan, $3.30.

Bar Iron.— $2.50 to $2.60.

Bars,—Crow, $4 per 100 pounds.

Beams and Channels.— $3 to $3.10 per 100 up to 15-inch.

Boards.—No. 1 Common Pine, 8 in. to 12 in.. $38 to $45; siding. No. a

White Pine, 6 in., S55; cull red or white pine or spruce, $24; No. 1 Clear

Cedar, 6 in., 8 to 16 ft., $60; Nos. 1 and 2 British Columbia spruce, 4 to

6 in., $55; No. 3, $45.

Bricks.— $10, $11, $12 per M, three grades.

Building Paper.

—

4% to 7c. per pound. No. 1 tarred, 84c. per roll
;
plain,

6oc. ; No 2 tarred, 62>4c. ;
plain, 56c.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large

lots to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-

peg, f.o.b., cars, $6 per ton ; cannel coal, $10.50 per ton ; Gait coal, $3

f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,

special rates. American coke, $11 to $11.50 a ton; Crow's Nest, $10 a ton.

Copper Wire.—Coopered market wire. No. 7, $4 per 100 lbs.; No. 6, $4!

No. 10, $4.06; No. 13, $4-20; No. 14, $4.40; No. 16, $4.70.

Copper.—Tinned, boiler, 36j4c.; planished, 29^0. ; boiler and T. K. pits,

plain, tinned, 45 per cent, discount.

Cement.—$3.25 to $2.50 per barrel, in cotton bags.

Chain.—Coil, proof, ^-inch, $7; 5-16-inch, $5.50; H-inch, $4.90; 7»*-*nc*'.

$4-75; S-inch, $4.40; si-inch, $4.20; V-inch, $4.05; logging chain, s-t6-inch,

$6.50; H-inch, $6; Ji'-inch, $8.50; jack iron, single, per dozen yards, 15c. to

75c.; double, 35c. to $1; trace-chains, per dozen, $5.25 to $6.

Dynamite.—$ti to $13 per case.

Hair.—Plasterers', 80 to 90c. per bale.

Hinges,-Heavy T and strap, per too lbs., $6 to $7.50: light, do., 65 per

cent. ; screw hook and hinge, 6 to 10 inches, sHc. per lb. ; la inches up,

per lb., 4'4C

Galvanized Iron.—Apollo. xoH, %4-9°'> ^8, $4-70; 36> %4-3o; 23, $4-10; 34.

$4.10; 30, $4; 18, $3.05; 16, $3.90: Queen's Head, 38, $4-90: ^6. %A'7o; 34,

$4.30; 22, $4.30; 20, $4.10 per cwt.

Iron.—Swedish iron, 100 lbs., $4.75 base; sheet, black, 14 to 32 gauge,

$3-75 I 34-gauge, $3.90; a6-gauge, $4; 28-gauge, $4.10. Galvanized—American,

18 to 3o-gauge, $4-4o : 22 to 34-gauRe, $4.65 : 36-gauge, $4.6s ; 38-gauge,

$4.90; 30-gauge, $5.15 per 100 lbs. Queen's Head, 32 to 34-g*'>^uge, %4-6s'.

36-gauge English, or 30-gauge American, $4-90; 3c>-Kauge American, $5-151

Fleur de Lis, 33 to 34-eauge, $4.50; sS-gauge American, $4.75; 3o-gauge

American, $5.

(Continued on Page 40.)
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THE STATUS OF THE ENGINEERING
PROFESSION.

During the past few months the British engineering
journals have devoted columns to this question. Every
gathering of engineers has taken time to discuss the

shortcomings of the profession. Co-operation, legisla-

tion. Government examination and a closed corpor.-ition

have all been urged as a solution for the real diiriciillics

that face members of the engineering profession.

The function of the engineer covers so wide a field,

from power supply to waterproofing of cement, from the

purification of water supply to erecting a railroad

bridg^c, from erecting wireless telegraph stations to de-
signing seawalls, the interests of engineering are so
diverse that reconciling and marshalling under one
organization, directed by a common law and common
custom will be an immensely difficult task.

In Canada, to-day, anyone may call himself an en-

gineer without incurring any risk if he fails to possess

adequate qualifications. If he has enough commercial
sense and talent for organization he may easily secure

the commission for large engineering work, knowing
well that for small pay he can engage men of high
scientific and professional attainments to work out Llie

details. When he does this, little is heard of the ven-

ture, but the practice has grown, and now men without

either engineering knowledge or the business sense to

surround themselves with comf)etent men accept work
they are not fitted for. Following this is disaster.

Money is wasted and the profession held up to ridicule,

and everyone feels competent to criticize the engineer.

The authority of the nurse, the dentist, the doctor,

or the lawyer is never questioned. They say "do this,"

and we do it, never doubting. But because of the

failures of those calling themselves engineers the non-

technical official does not hesitate to override the

opinion of competent engineers.

Some day this may be remedied in part by legisla-

tion, but until that day does come the engineering

societies of Canada should consider their combined duty

to protect the genuine members of the profession and

expose the promoter who calls himself an engineer.

Money spent in exposing fake schemes and unprofes-

sional conduct would bring good returns.

UNITED STATES OCTOBER IRON OUTPUT.

Remarkable as was the Septemljer output of iron

in the United States, according to the "Iron ."^gc" the

October output will far surpass it.

The steel companies produced 1,766,162 tons in

October, or 56,973 tons a day against an average of

55,361 tons in -September. The merchant furnaces in-

crea.sed their daily rate of 24,146 tons in Septemljer.
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All this means an increased activity in the foun-

dries, rolling mills, pipe and rail mills.

A general advance in prices is looked for.

» ^ »

THE INTERCOLONIAL RAILWAY.

It is unforlunalc tliat protest is being made against

the new management of this road, which, for so many

years, has been handled more as a political toy than a

commercial enterprise.

For the twelve months oiiding Marcli 31st last the

Working expenses were $9,328,021

Revenue 8,527,069

Loss on op<.-ration was $ 800,952

Or, in other words, it cost $1.09 to earn $1.00.

The road connects Montreal with some of the best

country to the south and east, and all the way to Halifax

runs through a district that is revenue producing.

The old order must not be restored. It is now free

from political interference, and there is every reason to

expect that the present management will operate it as

a railroad existing for and by traffic.

EDITORIAL NOTES.

Tile (iraiid I'runk Pacific Railway (Xalional Trans-

continental) from Winnipeg to -Superior Junction was

opened on November 6th by the passing over the line of

an official train.
• » • •

The r.lM\. Western Division claims the record for

rapid freight car despatching. Recently a freight car

\\as loaded at Lauder, Man., shipped to Fort William,

unloaded, sent back to Lauder, loaded, and again hauled

to Fort William, in six days making three trips and

1,785 miles.
* * * *

In \ iew of the frequent discussion about the dis-

appearance of Ontario forests, the increased spring

run-off and water storage in swamps, etc., the report

of the Ontario Bureau of Industries is of considerable

interest. The area of land in Ontario is 141,125,120

acres. Referring to the organized districts of Ontario,

the as.sessed acreage is 24,497,406. Of this, 14,132,061

acres are cleared, or 57.69 per cent. Of the remainder,

5,331,654 acres is w(X)dland, 2,273,251 acres slash, and

2,760,440 acres marsh or waste land. Since 1899 the

f)er cent, of cleared land in the assessed districts has

increased from 55.(11 to 57.60.

To Mr. .\cton Burrows, the veteran editor of the

"Railway and Marine World," we wish to extend our

sympathy in his hour of great bereavement. We cannot

see the darkness which he sees nor know the sorrow
which he now knows. We do hope thai the weeping,

lowering cluud-- m;i\ soon pavs.

PRECIPITATION FOR OCTOBER.

In British Columbia the precipitation recorded during

October was generally in excess of the averajfe. This was
also the case in Eastern Quebec and the Maritime Provinces,

exclusive of Southwestern Xova Scotia, where the normal

value was not reached. Throushout the remaining districts

of Canada, the fall, with local exceptions, was less than aver-

age, the deficiency being particularly marked in the Western

Provinces where the amount was about half the average.

The table shows for fifteen stations included in the re-

port of the Meteorological Office, Toronto, the total precipi-

tation of these stations for the month.

Ten inches of snow is calculated as being the equivalent

of one inch of rain.

Departure

from the average

of twenty years.

i- 0.12

— 0.41

— 0.45

— I . II

— 1.68

— 1 .29

-1-0.52

— 47
— 0.64

— 2.26

— 0.9S

+ 2.43

-f- 1.59

+ 0.07

-I- 0.04

Station. Depth in

inches.

Calgary, .A.lta 0.60

Kdmonton, .-^Ita o . 30

Swift Current, Sask 0.30

Winnipeg, Man 0.50

Port Stanley, Ont 1.20

Toronto, Ont 1.14

Parry Sound, Ont 4 • 4°

Ottawa, Ont. i . 10

Kingston, Ont 2.10

Montreal, Que o.()o

Quebec, Que 2 : 20

Chatham, N.B 6.20

Halifax, N.S 7.10

\"ictoria, B.C 2.30

Kamloops, B.C 0.50

« ^ »

SOCIETY NOTES.

ENGINEERING SOCIETY FACULTY OF APPLIED
SCIENCE, TORONTO UNIVERSITY.

At the last regular meeting of the Engineering Society

of the Faculty of Applied Science, Toronto University, Mr.

T. Kennard Thomson, M. Can. Soc. C.E., and a graduate

of the class of '86, addressed

the members on "Foundations

for High Buildings." Mr Thom-
son said in part, when referring

to the clearing of the ground :

—

The usual practice is to sell

the old buildings to house-

wreckers for a small amount,

the wrecker selling as much of

the material as possible at sec-

ond-hand. In many of 'he old

five or six-storey buildings the

salvage value does not amount

to much, while some of the

newer buildings have a consid-

erable number of iron beams
and columns which bring good

prices. On the other hand, in

the old buildings which were

put up with lime mortar many
<if the bricks can be removed

and used over again; wliili- in the more recent buildings,

laid with Portland cement mortar, the bricks are almost

entirely destroyed in the removal, that, too, being accom-

plished at a great expense.

In connection with difficulties in caisson work, he men-

tioned that in small caissons the weight of the air lock is

a very considerable item, and, therefore, it is very important

1 1 have the shaft truly vertical in order to have the weights

concentric with the caisson to prevent the caisson from

getting out of plumb, and this is much more difficult than

might be supposed, for in the first place the shafts are not

always absolutely true, and are not always perpendicular

to the deck when bolted on, and then hemp or other kinds

T. Kennard Thomson,

M. Can. Soc. C.E.
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of gaskets are used at tlie joints, permitting, sometimes,

one side to be bolted a little tighter than the other, throwing

the whole out of line.

Many interesting slides were shown in connection with

his work in New York, and particularly the Manhattan Life

Building.

The following is the proportion of the actual cost of the

various items cm this building, the contractor's profit and

loss item, for obvious reasons, being proportionate to each

item :
—

Per cent.

Labor at site 41.6

Lumber 3.3

Fuel and oil 1.6

Hauling 5.5

Cement 6.3

Crushed stone 2.9

Sand I . o

Steam and electricity 2.3

Supplies 6.2

General expense : .8

Shafting, etc 2.3

Waterproofing 3.1

Caisson material and labor 23. i

1 00.0

Summing the work up, we get the following propor-

tions :

Per cent.

Caisson work 75.S

Excavating cellar, etc 1 1 .4

Concreting floor 2.1

Concreting cantilever and grillages 2.1

Waterproofing 3.1

Extra work 5.5

Engineers' Club of Toronto

At the meeting held last Thursday evening, Mr. A. B.

Barry, president of the Club presided. The question of

changing the Constitution with a view to admitting to as-

sociate membership, men who are not engineers by profes-

sion, but whose pursuits qualify them to co-operate with en-

gineers in the advancement of professional knowledge, was

discussed at some length, and the meeting finally decided to

let the matter stand in abeyance until the annual meeting.

A proposed amendment to clause 8, having reference to in-

creasing the annual dues for resident members from $5 to

$7.50, was also postponed. Suggestions for making the

meetings more interesting were made and considered, and

sundry other business transacted. Mr. Chas. B. Fox, M. A.,

of Wragge & Fox, civil engineers, Toronto, was admitted to

membership.
* * « *

On Thursday evening, November 4th. Professor Nobbs,

of McGill University, delivered an interesting lecture before

Montreal members of The Canadian Society of Civil En-

gineers, on "The Aesthetics of Design."

Eleven persons on the average have been injured daily

and one person has been killed every other day for the last

three months by the Chicago street cars.

THE SERVICEABLE LIFE AND COST OF RENEWALS OF
PERMANENT WAY OF BRITISH RAILWAYS.*

By R. Pricc-Willlams (London).

Mr. Ki( hard Price-Williams was born at Stoke Newing-
ton, London, and educated at a school at Bridgend, where he
had a schoolfellow the late Sir James Douglas, the eminent
engineer to the Trinity House, who constructed the Eddy-
stone Lighthouse. .Among the important posts held by Mr.
Price-Williams was that of manager and constructor of Fox
& Company's Bessemer steel rail works near Sheffield, and
subsequently manager and part constructor of Bessemer
Brothers' works at Greenwich. He served his pupilage under
the late George Heald, M. Inst. C.E., and afterwards served

as an apprentice at Kitson's locomotive works at Leeds.

Subsequently he became a consulting engineer, designing

and preparing plans, sections and estimates for the con-

struction of the Metropolitan Outer Circ'e Railway and of the

London & Eastbourne Railway. Later he was engaged in sur-

veying and preparing plans and estimates for the construction of

the Midland of Western .-Xustralia Railway from Perth to Geral-

ton. Mr. Price-Williams was appointed by the Royal Com-
mission on the Coal Supplies, in 1871, to prepare estimates

of their duration, and retained by the recent Royal Coal Com-
mission to prepare and give evidence on the same subject.

He is a member of the Institution of, Civil Engineers, and
many years Member of Council of the Institution of Me-
chanical Engineers ; Fellow, and for many years Member of

Council, of the Royal Statistical Society, author of papers

read at the Royal Statistical Society on the "Coal Question,"

and on the "Population of England and Wales," (1801-81);

"Population of London," (1801-81); and on the "Railway

Rates and Charges Acts of " 1896; also of papers on the

maintenance and renewals of permanent way, rolling stock

and waterworks, for each of which he was awarded a Telford

(1866), (Watt 1870), George Stevenson (1902), Gold Medal

by the Institution of Civil Engineers, and awarded in 1898

the Bessemer Gold Medal at the special request of Sir Henry
Bessemer.

.A.ccording to the Board of Trade Railway Returns (1907)

there are, roundly speaking, a little over 23,000 miles of rail-

way open for traffic in the United Kingdom, of which about

13,500 miles consist of double and more lines, and about 10,-

250 miles of single lines, besides which there are 14,000 miles

of sidings. The total annual cost of the maintenance and re-

newal of the permanent way and works amounted to, roundly,

eleven millions sterling, nearly 15 per cent, of the entire

working expenses, which have now and for some years past

reached the exceptionally high figure of nearly two-thirds (63

per cent. ) of the entire railway gross receipts.

In this paper the cost of the maintenance and renewals

of the permanent way of fifteen of the principal British rail-

ways, having an aggregate of 15,184 miles of railway

(equivalent to about 80 per cent, of the total mileage of the

railways in Great Britain), will alone be dealt with, particu-

lars of which expenditure have been furnished during the

last ten years in some valuable tables in the C .Appendix to

the Board of Trade Returns. From these have been obtained

the data from which the results in Table V. in this paper

have been compiled, giving in the case of each of these

fifteen railways the expenditure in each year in wages and

material, in the renewals of the permanent way, and also the

sveige annual cost of renewal in terms per mile of railway

*Read at the Iron and Steel Institute, Great Britain.
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considered—as a railway must necessarily be, whether a
double or single line—as a thoroughfare for the conveyance
of railway traftic. From a reference to the table in question,
it will be seen that the average cost of renewals per mile
varies from an average maximum of £418.18 per mile dur-
ing the ten years, in the case of the London, Brighton, and
South Coast Railway, to a minimum of £190.80 per mile in

the case of the North British
; while the tonnage of goods

and minerals per mile in the latter case is just double that of
the London, Brighton, and South Coast. In another case,
that of the Lancashire and Yorkshire Railway, with a
maximum tonnage of 41,678 tons per mile cf goods and min-
eral traffic, the average annual cost of renewals is only £.2C)i.-

07 per mile, very little above the average. Again, in the

case of the London and North-Western, with the large ton-
nage of goods and minerals of 26,493 tons per mile, the aver-
age cost of renewals is as much as £335-95 per mile, as com-
pared with the North-Eastern Company's average of only
£236.26 per mile, with its heavy tonnage of 36,004 tons per
mile of goods and minerals. Next comes the London and
South-Western, with its average cost of renewals much above
the average—namely, £319-47 per mile, with the smallest
average of 6,735 tons per mile. It is clear, therefore, that

'

we must look for something more than the mere weight of
tonnage to account, for the e.xceptionally large cost of re-

newals of the permanent way of some of the principal British
railways, and there is everything to indicate that it is mainly
due to the greatly increased weight and speed of the pas-
senger traffic which has occurred since the introduction of
the better and much more durable material of steel rails, and
partly to the increased weight and speed of the goods and
mineral traffic. In this connection it will be as well to ad-
vert to the cost of the maintenance and renewal of the per-
manent way at the period almost immediately preceding the
first introduction of Bessemer steel rails in the early 'sixties,

particulars of which were furnished to the author by the chief
e-xecutive of nine of the principal British railway companies
at the time of the reading of his paper on the "Maintenance
and Renewal of Permanent Way" at the Institution of Civil

Engineers in 1866, a copy of which statement is given in the
accompanying Table I. Side by side with this is given, for

Table I.—Maintenance and Renewals of Permanent Way of

Nine Principal British Railways.

Railway.
lS^7 to 1865.

Aver- Aver-
age Amount age
Miles o£ Cost
Open, Renewals, per

^lile.

L. & N. W
N. Eastern
Midland
L. & S. W
Gl Northern ...

Lane. & Yorkshire
S. Eastern & Chatham 348.

S

L.. B. & S. C 180.6
M. S. & L. & Gl

Central 160.3

755-6
663.0

546.6

315-6
376.6

255-4

1,906,85-)

867,576

77S.750
388,661

768,934

4.!'>."»)

"9,SU

=53-36
3'-05
141-93

93-59
•41-57

301.07

i73->3

131.51

85.760 53.53
Total and Averages ..3401.4 5.796,135 170.40

1865 to

875-
Aver-
age
Cost
per

Mile.

307-53
333.01

311.36

354-41

399.88

397-07
»57-o5

339-33

371.39

385-53

Aver-
age
Miles
Open.

1897 to 1906.

Cost
in Ten
Years.

Aver-
age
Cost
per

&Iile.

1933-4

1658.9

USS-3
931.5

6,495,363

3.9>8.335

5,165,796

3,943,896

335-95
336-36

354-96

£170.40 per mile of way. It rapidly increased during the first

ten years, after the first partial introduction of steel rails,

to £285.53 per mile, partly owing, no doubt, to the high price
then of steel rails. Notwithstanding the great subsequent
reduction in the price of steel rails to a lower figure than
even the best iron rails, the expenditure in the renewal of
way on these nine principal railways has, however, now
reached an amount of £28,101,881, and £314.66 per mile of
railway, during the short space of the last ten year's—a five-

fold increase in amount and now double the cost per mile in

renewals—the mileage of these nine railways having in-

creased from 3,401 to 8,930.

The development of railway traffic since the introduction
of steel rails has been enormous, as the few figures given in
Table II. testifv :

—
Table -Railways in United Kingdom.

.'ears.
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»

to whose discovery of the process which bears its inventor's

name he so justly attributed the remarkable development of

eng-inecring industries during the last fifty years.

This exceptionally rapid increase of railway trallic during

the period in question, however, was never anticipated, even

b> the most sanguine believers in the new process, including

the author himself, and the effect of it is, it must be ad-

mitted, somewhat to discredit the estimates then made of the

capability of the steel rails enduring the destructive effects

of the wear and tear of the traffic for the long periods of time

anticipated. This in no way detracts from the high char-

acter of the steel material, which has at least maintained all

its fine qualities, and great improvements have since been

made in the process of the manufacture, and large reductions

in the price of the material.

As the records of the Institute proceedings testify, an

intimate knowledge of the constituents of the material has

been obtained by chemical analysis ; but what in the case of

steel rails are conspicuous by their absence in all these

analyses are particulars of the physical qualities of the steel,

and the amount of the tonnage and of the speed of the trains

to which the rails have been subject, together with an exact

measure of the wear of the rail-head during a given period.

Fig. 2.—Mileage Open of 15 British Railways.

Full information on these points, together with Mr. Riley's

chemical analyses and the late Mr. Kirkaldy's physical tests,

are given in the author's paper read at the Institution of Civil

Engineers in 1866. Several methods have been adopted for

ascertaining the amount of wear of the rail-head at an early

period, notably that of the late James Price, M. Inst. C.E., by

means of a sort of 40-ft. turn-table, the rails of which were

subjected to the wear of wheels loaded with given weights

rotating at definite speeds round the 40-ft. table, which gave

approximately the amount of abrasion of the rail-head and

check of the rail on a circular curve. Recently two other very

ingenious methods were described in papers read at the In-

stitute—one by Dr. Stanton, and the other by Mr. Saniter

;

but in none of these cases is any account taken of some of

the most destructive effects which rails are subject to in prac-

tice, such as that of impact, the oscillations and concussions

of the train, particularly on curves, the shearing away of the

rail-head metal in flakes, and other effects. The late Pro-

fessor De Morgan, of London University, stated to the author

that in he case of a train travelling at a great speed on a

curved line, the oscillations and concussions partook of the

character of a projectile fired from a curved cannon, and

must be of a most destructive character.

In view of these facts, the author considers that nothing

short of the actual experience derived from a careful register

of the number, character, weight, and speed of the trains on

those portions of a railway most severely worked will suffice

to afford the requisite information.

The manufacturers of steel rails, to their great credit,

have done all in their power to improve the quality and to in-

crease the durability of the material ; it behooves the railway

engineer to see that this part of the business is carefully

seen to. The result will, in the author's opinion, lead to

large economies. No one, however, with any experience of rail-

way working but must admit that the principal railways iu

this country are maintained in a thoroughly standard condi-

ti<..n of efficiency for working the constantly increasing traffic,

aij is testified by the large annual amount per mile expend-

ed on maintenance and renewals.

As already stated, the working expenses of railways in

the United Kingdom have now reached the exceptionally high

average of nearly two-thirds of the gross receipts, whereas in

i860, the date immediately preceding the introduction of the

Bessemer steel rail, the "working expenses only amounted to

47 per cent, of the gross receipts, and during the previous

twenty years which the author can recall, they had scarcely

ever exceeded what in nearly all other great and well-admin-

istered commercial undertakings is regarded as the requisite

normal expenditure of 50 per cent. It is not the purpose,

however, of this paper to deal with this aspect of the ques-

tion, but it is as well to bear in mind that nearly two-thirds

of the total working expenses of these British railways have

exclusive relation to the great iron and steel industries which

supply most of the material required not only for the per-

manent way, but for the locomotive stock and large portions

Table III.—Ten Years' Working Expenditure of Fifteen

Principal British Railway Companies, (1897 to 1906).

Per .\vcrage
Class of Expenditure. Wages. Material. Totals. Cent. Annually.

Conveyance.
Maintenance and Renewals— L t ^ £
Permanent Way 24,624,096 19.134. '77 43.758,273 13.30 4,375,827
Locomotive Stock 21.098,706 19,985,914 41.084.620 11.56 4.108,462

Carriages and Wagons. 17,524,413 26,519,282 44.043,695 12.38 4.404,370

63,247,215 65,639,373 128,886,588 36.24 12,888,659

Locomotive running and
Coal 50,954,022 47>5>i>494 98,465,516 27.68 9,846,551

114,201,237 113,150,867 227,352,104 63.92 23,735,210

Traffic Expenses 128,322,469 138,333,469 36.08 12,832,247

342.533.706 113.150,867 355.674.573 100.00 35,567,457

of the material of the carriage and wagon stock, as will be

seen from reference to Table III., all of which are purely

engineering matters affecting the cost of conveyance of

traffic apart from the question of the administration of a rail-

way.

Permanent Way.

The permanent way of a railway in its widest sense, as

the word itself most fittingly betokens, recognises no period

of finality for its existence, so long as it continues to be the

best available means for the conveyance of passengers,

goods, and mineral traffic. It serves as a thoroughfare be-

tween different places and centres of traffic, and is equipped

with mechanical appliances requisite for the transport of such

traffic. The permanent way in this sense does not comprise

merely the steel rails, sleepers, cast-iron chairs, points,

crossings, and ballast, involving only an annual charge for

their maintenance and renewal ; but all that is essential to

ensure safety and security in the conveyance of passenger and

other traffic, the renewal of which, although indisputably con-

stituting the main source of the permanent way working ex-

penses, includes also the renewals or partial renewals render-

ed necessary by the natural decay of the "works of line," and

other structures at much more distant periods ; and the varia-

tions in the serviceable life of steel rails on different portions

of the permanent way, render it impossible to determine the



532 THE CANADIAN ENGINEER November 12, 1909.

Table IV.— Fifteen Principal British

ture (1897 to 1906).

Year.

(I)

1897
1898
1S99

igcx)

1901

190J

Utiles

Open.

.( = )

£
14,609

14.778
I4.SI I

14,900

15,043

15.095

1903 15,264

1904

1905

1906

15,350

15,527

15,809

Wages.

(3)

£
2,208,558

2,279,977

2,333,775

2,429,384

2,434,552

2,532,418

2,587,784

2,586,205

2,586,584

2,644,859

Railways, Ten Years' Maintenance and Renewal of Permanent Way
Equivalent Mileage Annually Worn-out and Renewed.

Total Expenditure
per Mile Open.

Per Mile Per Mile Total Per In Thirty

Open. Materials. Open. Expenditure, .\nnum. Past Years.

Expend!-

Equivalent
Miles

worn out.

Col. 7.

Totals and
Averages .

.

151,186 24,624,096

(4)

£
151.22

154-34

157-57

163.04

161.84

167.76

169.54

168.44

166.59

167.30

161.89

(5)

£
1,520,225

7,784,453
1,843,111

1,794,345

1,935,507

1,983,618

2,021,299

2,085,832

2,063,201

2,102,586

(6)

£
104.09

120.79

124.44
120.42

128.66

131.41

132-42

135-88

132.88

133-00

(7)

£
3,728,783

4,064,430
4,176,886

4,223,729

4,370,059
4,516,036

4,609,083

4,672,037

4,649,785

4,747,445

19,134,1; 126.5S 43,758,273

(8)

£
255-31

275.14
282.01

283.46

290.50

299.17

301.96

304.36

299-47
300.30

289.47

(9)

£
7659.30
S254.20

8460.30
8503. So
87 15.00

8975.10

9058.80

9130.80
8984.10

9009.00

Col. 9.

486.83

492-43

493.70
496.67

501-43

503-17

508.80

511.67

517-56

526-96

8684.10 5039.22

serviceable life of the permanent way except in its entirety

an'' considered as a whole. Considered, however, in that

sense, the average annual expenditure in maintenance and re-

newals of the permanent way, in terms per mile of railway,

whether it consists of double or single lines, during a suf-

ficiently long period of years, is in reality the real equivalent

of the annual death-rate of all classes of the perishable ma-
terials which constitute the permanent way of any railway.

By way of illustration a period of thirty years may be fixed

as a sufficient interval of time to obtain average and reliable

results of the destructive effects of the wear and tear of traffic,

and of the natural decay and exceptional causes necessitat-

ing complete renewal of the materials of all kinds. As will

be seen from reference to the figures in Table IV., of the re-

sults obtained in the case of the fifteen principal British rail-

ways during the last ten years, means are afforded of de-

termining very approximately the equivalent number of miles

of permanent way and works of all descriptions which have

become worn out and have been required to be renewed, so

as to have enabled the permanent way of the particular rail-

way to have been maintained in a thorough condition of

efficiency for continuing the ceaseless and constantly increas-

ing traffic of British railways. .-Ml, in fact, that is required

—with the data now available of the actual annual expendi-

ture per mile of railway of these fifteen railways during the

past long period of years in question, taking thirty years as a

definite and reasonable maximum limit of serviceable life of

all classes of materials, subject to the destructive effects of

wear and tear and of decay—is to multiply each year's annual

cost of renewals per mile of railway by the past thirty years'

fixed period, and to divide the total amount of renewals ex-

penditure during the last ten years by it, and we get the

equivalent number of miles of railway—whether double lines

or more, or partly double and single, or exclusively single

lines, of each of the fifteen railways. In the aggregate this

amounts in ten years to 5,039 miles of railway—or, roundly,

S04 miles annually—which have become worn out and have

been replaced in most, if not all, cases with stronger and

better materials, and as the traffic on these railways is still

rapidly increasing, it may be satisfactory to the steel-rail

Tnanufacturers in this country to know that at least that

quantity of worn-out steel rails will have to be simultaneously

renewed during a similar period in the future. The perman-

ent way of a railway—in fact, in its entirety, as has already

beer stated—has perpetual life, and it follows that every por-

tion of it must necessarily share it also.

The late Sir John Hawkshaw, during the discussion on

the author's paper in 1866 referred to, admitted that the im-

provements in the permanent way had not kept pace with the

requirements of the rapid growth of railway traffic. It has

since certainly been greatly improved and better maintained,

and renewed with stronger and better materials, but on those

portions of the main lines where there are junctions, and at

all intermediate stations over which trains pass at high speeds

without stopping, there are the knife-edged facing points and

the main line rail crossings, more especially those known as

the obtuse or diamond crossings, at all of which there is a

gap in the main line rail, and they are all of the primitive

types of crossing and switches as at the time Sir John Hawk-
shaw alluded to the permanent way in 1866. It is notoriously

the fact that at these main line junctions and crossings, as

the published records testify, some of the most terrible rail-

way accidents have occurred. The recent very calamitous

accidents at Salisbury and Shrewsbury junctions have since

directed attention to great defects and risks at junctions

when trains are travelling at the high speed now attained,

and to the need in such places for curves of greater radius

;

but that involves the adoption of longer and much more at-

tenuated knife-edges, facing points or switch tongues,

sharper-angled crossings, and bigger gaps in the main lines.

.A method has been devised for dispensing with the gaps in

the main lines and of rolling much stronger and larger and

tapered facin.g points, which have been highly approved of

by eminent engineers, amongst others notably by the late Sir

Benjamin Baker and Sir .'Alexander Rendel, and especially

by the late Sir Henry Bessemer; the only objection made is

the greater expense, and that the present types can be more

cheaply constructed. With railway expenses at nearly two-

thirds of the gross railway revenue, economy is most desir-

able, but where risk of accident and dan.gcr to life can be

avoided, saving of expense, as Sir John Hawkshaw said on

the occasion referred to, is false economy, to say the very

least of it.

In conclusion, the author trusts that the fact that it is

the business of members of this Institute to supply by far

the greater portion of the material required for the renewal

of the permanent way and of locomotive and wagon stock,

th2 expenditure of which has amounted in the short period

of ten years to nearly £129,000,000, may be considered some

justification for drawing attention to the subject of the per-

manent way of British railways.
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Table v.—Permanent Way Expenses. Ten Years (1897 to 1906).

Railway. Miles Open.

No.
Caltxloniaii 990.3
Great Central 500.7
Great Eastern 1116. i

Great Northern 828.8
Great Western 2O79.6
Lancashire and Vorl[shire. 565.2
London & Xorth-Western.

.

19.53.4

London & South-Western.. 921.5
London, Brighton and
South Coast 44S.6

Midland 1455.3
Nortli British 1278.5
North-Eastern 1658.Q
South-Eastern & Chatham. 618.4
Taff \'alc 1 23.

1

Totals and .Averages 151 18.4

Wages.



THE

Satiitarp Reolew
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

TREATMENT OF WATERS POLLUTED BY
VEGETABLE GROWTHS.

Recently we had the question put to us: "Wliclher

would you advise fih ration or sterilization with a par-

ticular water?" It turned out that the particular watei

was entirely free from pathogenic bacteria ; that, in fact.

the source (a small lake) was so situated that anj

chance of pathogenic contamination was out of the

question.

The water, however, on analysis showed an excess

ot organic matter, the result of vegetable growths. The

taste and odor of the water was extremely disagreeable,

while the color was decidedly brown. Turbidity, how-

ever, was practically nil, there being little or no sus-

pended matter.

\\'aters of this character are commonly met with,

and are generally associated with ponds or small lakes

surrounded with growth, in which the water is not sub-

ject to rapid change as between inlet and outlet.

Collected water, the result of seepage from forest

surfaces, or springs' forming small lakes, where the

water has to pass through deep layers of decaying vege-

table growth, are all marked by the above objectionable

characteristics. While such water is incapable of pro-

ducing any specific disease, it forms a ready medium for

the growth of disease germs if admitted.

The characteristic brown color of the water is due

to tannin ; this also gives the astringent taste. The

disagreeable odor and taste are the results of the de-

composition of the vegetable growth.

.Mien Hazen in "Filtration of Public Water Sup-

plies," page 112, states: "In the removal of tastes and

odors from pond or reservoir waters which are not

muddy, but which are subject to the growths of low-

forms of plants, which either by their growth or decom-

position impart to the water disagreeable tastes and

odors, intermittent filtration may have a distinct advan-

tage. In such cases there is often an excess of organic

matter to be disposed of by oxidation."

The correct reply to the question asked of us is

neither filtration in the ordinary meaning of the term,

nor sterilization.

Filtration, in the sense of straining, is quite un-

necessary, as there is practically no suspended matter

requiring removal. Sterilization, in the sense of de-

stroying disease germs, is also quite unnecessary, as

there are no disease germs to destroy. The treatment

required consists of :

—

(a) Aeration to remove the gases of decomposition

absorbed by the water.

(b) Contact with some material which will absorb

the color.

(c) Nitrification and oxidation, in order to reduce

the excess of dissolved organic matter.

The processes, (a), (b), and (c), can be accomplished
effectually and cheaply in a combined plant consisting,

first, of a method of spraying the water over the surface

of a filter constructed not of sand for straining purposes,

but of rough material of about Ji-inch broken stone,

with a top la\er of about i ft. 6 in. of charcoal. Spraying
the water will liberate the gases. The charcoal will

reduce the color due to tannin, while the rough filtering

material will pro\ide a nitrifying bed, similar to that

used for purification of sewage.

If the above process be carried out with proper

attention given to the relation between the volume of

water treated and the amount of nitrifying material,

complete success can be obtained, even with very highly

algse-polluted waters.

The important point to obser\e in connection with

the nitrifying bed is that of efficient underdrainage, and
further, that the water is never delivered at a rate suf-

ficient to saturate the material, but only at a rate

allowing the water to dribble through the material in

contact with air in its passage.

We have endeavored to answer the above question

fully, as there appears to be a tendency at present to pay

particular attention to the respective merits of sand

filtration and sterilization without reference to other pro-

cesses, which are just as important with certain classes

of water.

Sand filtration and filtration followed by sterilization

may be necessary with many classes of water contami-

nated with sewage when the object is the removal of

disease germs. In Canada, however, we have to depend

upon m;inv sources of supply, which cannot possibly be

contaminated with sewage, but, on the oilier hand, are

charged with objectionable matter, the removal of which

does not depentl upon either sand filtration or sterili-

zation.

SOME NOTES ON THE SEPARATION OF SOLIDS
FROM SEWAGE AND WASTE LIQUORS.

By James P. Norrington.

In the fifth report of the Royal Commission on Sewage

Disposal it is clearly demonstrated that of all the processes

for the treatment of sewage which are commonly in use

today that which costs the least in upkeep has for its pre-

liminary process quiescent settlement without chemicals.

On the other hand, the initial cost of the tanks required is

higher than all but one of the five preliminary processes

compared in the report. The area of filter required, how-

ever, to follow the preliminary quiescent settlement tanks

is found, as a rule, to be considerably less than with most

* Road before the Association of Municipal and County

Engineers, England.



Xoveiiiber u, igog. THE CANADIAN ENGINEER 535

of the other processes ; in other words, the greater the per-

centage of suspended solids removed, the larger is the

volume of sewage that can be treated on the same area of

filter ; in fact, throughout the report the elimination of the

suspended matter from sewage before allowing the flow to

pass on to the filters or into a stream, or by way of storm

water overflow, is considered a matter of the highest im-

portance. Any means, therefore, which can be successfully

and economically adopted for the removal of the suspended

matter are well worth our consideration ; if, at the same

time, they facilitate the liandling of the solid matter or

sludge, that will also be of advantage.

The object of this paper is to bring before your notice

one or two arrangements for attaining these ends which are

being successfully worked on the continent and in this

country.

The first of these, like many other good as well as in-

different things, comes from Germany, and is known there

as the Kessel, the name probably being derived from the

boiler-like shape of the apparatus. Its main feature is a

vertical cylinder with an inverted cone-shaped bottom, and

a cone-shaped or domed top. This is fixed on wrought-iron

or brick supports above the level of the flow of sewage to

be treated. The apparatus is so arranged that the flow is

syphoned through this cylinder with a loss of two or three

inches only in the level of the sewer. This is effected as

follows :

—

A manhole, or chamber, is constructed at the point on

the sewer from which the sewage is taken, the floor of which

is a foot or more below the invert of the sewer at this point.

Into this the short leg of the syphon is brought and finishes

below the invert of the sewer, so that it is always trapped.

On the opposite side of the Kessel a corresponding

manhole or chamber is provided to receive the long leg of

the syphon, which is trapped in a similar manner.

The invert of the outfall from this second chamber is

kept two or three inches below the invert of the sewer as it

enters the first manhole to ensure syphonic action.

Directly below the Kessel a third chamber is provided,

and into this a third pipe or leg (known as the deposit pipe),

is brought from the bottom of the cone. This also is

arranged so that the foot of the pipe or leg is trapped.

Reference to the accompanying diagram will make this

clear, and it will be seen that the short leg of the syphon,

or inlet pipe, as it is called in the diagram, passes through

the cone-shaped bottom of the Kessel and finishes inside

same immediately over the centre of the inverted cone, the

end of the pipe being shaped so as to deflect the heavier

solids in that direction. The long leg of the syphon, or

discharge pipe for effluent, is also carried through the cone-

shaped bottom of the Kessel up the centre of same to near

the top of the cylindrical portion, where it finishes in a

covered inverted cone, the greatest diameter of which ap-

proximates the internal diameter of the cylinder of the

Kessel. The inlet to this cone is through a narrow slot ex-

tending the whole circumference of same, immediately below

the cover. You will also notice in the diagram that there is

a fourth pipe marked "Discharge pipe for gas and fat,"

which passes through the cone-shaped bottom, and finishes

with a small cone-shaped mouth directly below the centre

of the cone or dome-shaped top.

For easier manipulation all four of these pipes are fitted

with valves. To ensure syphonic action through the Kessel

it is necessary to first fill it with water, and for this purpose

a connection to the water main is provided to one or other

of the before-mentioned legs. In the diagram this is shown
connected with the discharge pipe for effluent, or long leg

of the syphon.

The action of the apparatus is as follows :

—

The large cylinder or Kessel having first been filled

with water, and the three chambers into which the legs of

the syphons are conducted filled sufficiently to trap the legs,

and the valves in the legs opened, syphonic action at once

commences, and the sewage finding its way into the inlet

chamber passes up into the Kessel. The shape of the inlet

pipe, as before mentioned, deflects the solids in suspension

towards the bottom of the inverted cone, and the coarser

and heavier solids at once find their way through the de-

posit pipe into the centre chamber; the lighter solids, on the

other hand, rise to the top of the Kessel, while the liquid,

still carrying a large proportion of fine solids in suspension,

commences to gradually rise in the Kessel. These finer

solids are gradually dropped during the slow upward rise

V
/ X

Mi-

Cnamsca

The Kessel.

of the sewage in the large cylinder or Kessel, and before

the level of the outlet connected to the long arm or dis-

charge pipe is reached, practically all the solids in sus-

pension have been left behind, and the effluent leaving by
the discharge pipe is quite free therefrom.

The heavier solids on reaching the bottom of the Kessel

are diverted by the inverted cone-shaped bottom thereof to

the central or deposit pipe, and through this into the cham-
ber. This latter may be extended to a size sufficient to hold

any desired quantity of solids. It is a curious fact that as

this chamber fills with the solids, the liquid portion of the

contents passes out through the same pipe by which the

solids, enter ; consequently this chamber may be worked
until the percentage of liquid left is sufficiently small to

enable the solid contents to be handled with comparative

ease.
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The section of the suspended solids which have a less

specific gravity than water accumulate on the underside of

the dome cover of the Kessel, and are easily withdrawn

therefrom by opening the discharge pipe for gas and fat,

closing the valves in the three syphon legs and turning on

the water supply.

The liquid portion, freed from solids in suspension,

passes off through the effluent carrier either to filters or

land. The rate of discharge through the effluent carrier is

in exact proportion to the flow entering the inlet chamber.

With some sewages the treatment by the Kessel is sufficient

to admit of its being passed direct into a stream.

The author is also of opinion that it is desirable to treat

in a similar manner all sewage where it is now discharged

in a crude state into the sea, as it is scarcely possible to

find any important seaside resort without a sewage outfall

far too close to the beach set apart for bathing.

The quantity which can be treated depends upon the

size of the Kessel used and the nature of the sewage, and

will vary from a flow, which will produce an upward motion

over the whole sectional area of the Kessel or cylinder of

being sufficient to steady the flow of sewage and admit of

the grosser and heavier solids sinking and the lighter solids

rising. The exit from the grit chamber to the shallow tank

following it is kept well below the surface, and the flow

passing forward contains only the more finely divided

solids in suspension, the specific gravity of gg per cent, of

which will be found to be slightly in excess of water in

almost all sewages.

In the somewhat larger area of the tank these finer

solids sink to the bottom if the outlet from the tank is

arranged so as to avoid any movement in the liquid, the

velocity of which is sufficient to carry the finely divided

solids forward with it. To put it in other or more familiar

words, there must be no movement in the tank with what

we should call in a sewer a "self-cleansing velocity."

The method by which this is attained in the separator

now under consideration is by dividing the flow from the

tank over the edges of a large number of small channels

placed on the surface, all of which are set truly level the

one with the other. The flow is thus divided over what may
technically be said to be a very long length of weir. The

Separator Treating 30,000 Gallons per Hour

half to one millimetre per second, or, put into English

measure, from 1% to 2'/i inches per minute.

To give an example of the size required, a Kessel with

a diameter of eight feet would deal with from 2,000 to 4,000

gallons per hour; a diameter of 30 feet, 25,000 to 50,000

gallons per hour. The height is, of course, limited by the

atmospheric pressure as compared with specific gravity of

the liquid dealt with ; that is, from 27 to 30 feet. Putting

the size of the Kessel in terms of the flow to be treated, it

should hold from 1 K to 3 hours' flow.

With regard to the results produced by this class of

installation, analyses show that with waste from a paper

factory, 75 to go per cent, of suspended matter was elimi-

nated according to the rate of flow, whereas with slaughter-

house refuse as much as 99.7 of the solids in suspension and

00.6 of fat is removed.

With an ordinary domestic sewage about 70 per cent,

of the solids in suspension were removed.

These results compare very favorably with those given

in the Royal Commission Report previously referred to.

The best examples given of results from treatment by

sedimentation tanks show a removal of about 50 per cent.

"f the suspended solids from tanks which hold as much as
•': m 10 to 15 hours' flow.

The second type of separator consists in its essential

fe.iturc= nf n sh.illow tank, the capacity of the grit chamber

Outside Dimensions 33 ft. by 18 ft.

velocity of the approach to the weir is so low that even the

finely divided solids are left behind if their specific gravity

is the least in excess of water.

In larger plants the shallow tank is divided into sections

for the better regulation of the flow through same. (Plate

No. 2 shows a separator of this class, capable of dealing

with 30,000 gallons per hour of ordinary sewage.) Both the

grit chambers and the shallow tanks are fitted with floors

and draw-off pipes especially designed for the easy removal

of the solids.

For continuous work this type of separator should be

arranged in duplicate like that shown in the view, so that

one half may be cleared of solids while the other is in action ;

one section should be cleared daily.

The tanks and grit chambers are both fitted with

arrangements for drawing off as much as possible of the

supernatant water before the solids are withdrawn.

The total capacity of an effective plant of this type may

be kept down as low as half-an-hour's flow of the maximum

volume to be dealt with, and such capacity divided into the

two sections above referred to.

Some remarkable results have been obtained with a

plant of this type at Dorchester, where at least 25 per cent,

of the total volume of the sewage is brewery refuse. The

proportion of suspended solids removed from the crude

sewage in ihi'; manner is as high as 06.5 per cent., and at
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the same time the purification effected on the albumcnuid

ammonia figure is 74 per cent., and on the oxygen con-

sumed from St).o per cent., and that without filtration ot

any description.

Such results compare very favorably with those pro-

duced by many complete installations of tanks and filters.

If equally good results can be obtained from a weak or

dilute sewage, it appears to me that subsequent filtration or

treatment of any kind is entirely superfiuous.

.Another very considerable advantage, especially in

small town installations, is that this type of plant enables

the solids or sludge to be dealt with day by day instead of

allowing it to accumulate until the volume is so great that

to deal with it entails the employment of a considerable

amount of extra labor. Taking it day by day, a single care-

taker at a small town installation can easily do all that is

necessary.

It appears to the author that a type of plant which

produces such results could certainly be modified to effect

the purification of drinking water; at any rate, it would

remove the suspended solids which give us so much trouble

in the effluents from many sewage filters.

The principle involved in both these types of separators

is, that after the w-ater has done its work of transporting

the polluting solids from the house to the spot where they

can be dealt with, the sooner it is separated from the sewage
solids the better. This is especially so in districts such as

this, where, as a rule, the water supply is from chalk, and

consequently hard. The amount of dissolved impurities

taken up in solution by the water used for conveying' the

sewage will be very small with a plant of this sort, through

which the whole flow passes in less than an hour, compared
with a sedimentation or septic tank, the capacity of which

varies from 15 to 30 hours' flow.

.\nother point which strongly appeals to the author is

that the m.anurial value of the solids separated is corre-

spondingly increased, as it has always appeared to him that

the septic treatment of sewage has actually destroyed ma-
terial that could far more usefully be used on the land.

Before my paper is discussed, I should like to add one

or two further remarks as to the saving effected in the cost

of sewage plants by "the separator" in lieu of ordinary

sedimentation or septic tanks. A comparatively simple plant,

with a capacity of from a half to three hours' flow of

sewage, must, in the nature of things, cost considerably less

than tanks holding from 15 to 30 hours' flow. Even making
allowance for the additional fittings required, at least 50 per

cent, of the cost of tanks would be saved in this respect

alone.

Another important consideration is the comparatively

small filter capacity required, and a saving may be expected

on this head of 25 per cent, compared with that necessary

to follow septic tanks, for example.

Taking one with the other, we may reckon that a

saving of at least 30 per cent, on the whole cost of an in-

stallation might fairly be expected, and this without im-

pairing its efficiency : but. on the other hand, rather in-

creasing it.

Such a saving is of the first importance in any case.

If, for example, the authorities of this ancient city were

installing a new plant for the treatment of their sewage, it

would be a saving of at least three to four thousand pounds.

At the present moment there are none of the Kessel

pattern in use in England, but I have one or two photo-

graphs of German plants which will doubtless be of interest.

The nearest plant of any size of the other type referred to

in the paper, namely, that at Dorchester, is no doubt

familiar to some of our members. In this case the addition

of a "separator" rendered it possible to treat without

nuisance a sewage much polluted with brewery refuse, and
without otherwise enlarging the existing plant, which had
hitherto been found wanting. This is an illustration of

another way in which a plant of this kind may be intro-

duced, namely, to increase the capabilities of an existing

plant. With ordinary domestic sewage, the addition of

either a separator or a Kessel will enable an efficient ex-

isting plant to deal with an increased volume of at least

30 per cent., and cither of them occupy such a small space

that there would always be room for it without purchasing

additional land ; a great advantage in many cases. Another

use of the separator, which 1 have not referred to in the

paper, is for sea outfalls. Either type of plant, that is, either

the Kessel or the separator, would be quite sufficient without

either tanks or filters, as they efectually prevent any sus-

pended solids from going forward with the flow.

Many of you must be aware of the objectionable fea-

tures that one comes across at 1 easide places where they

are discharging crude sewage into the sea, and no doubt

numerous cases of typhoid fever take place from that cause.

I think that ought to be avoided.

SOME COMMENTS ON ASPHALTIC SPECIFICATIONS.

H. Tipper.*

The increasing use of asphalt and the entry into the field

of a large number of producers of asphaltic, and other

bituminous materials for road building, has added a great

deal to the already confused state of the specifications govern-

ing this class of work. The specifications for asphalt in the

paving industry, have commonly been burdened with too

much description and have had too little relation to the

actual requirements which would be of value in a pavement.

It has been usual for each producer to issue his own specifi-

cations, primarily a description of his own material, and not

necessarily a standard of quality. The result has been that

the paving industry has been burdened always with tests and

specifications which are not of value as a means of determin-

ing a desirable material, and which cannot be so translated.

The enginering features of the situation have commonly been

neglected and the specifications based upon imperial tests

which have little or no value. The situation in the last few

years instead of improving, has rather (with a number of ad-

ditional producers in the field embracing both liquid and

solid bituminous materials), become confusion worse con-

founded. It is evident from a very casual perusal of the dif-

ferent specifications issued by different producers and par-

tially or wholly adopted by engineers, for the application of

bituminous materials to roads, that the views held by dif-

ferent interests as to the desirable material to be

use<l for road building purposes, are entirely divergent,

and in a great many cases, absolutely contradictory. The

fact is really stated most efficiently, when it is admitted that

we know little or nothing about bituminous materials and the

characteristics which affect their value for road buildinij: pur-

poses. Nevertheless, we arc not afraid to issue long and

complicated specifications with equally complicated tests for

the purpose of indicating the value of a material of which we

know very little, and of the effect of which in a road we know

hardly any more.

•Publicity Engineer, The Texas Co., 17 Battery Place.

New York City.
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A number of these tests can be cited as illustrations of

the absurdity of the present method of specifying, the neces-

sity for a reasonable amount of investigation, and a de-

termination to drop out of the specifications, all tests which

canno show at least a reasonable relation to road building

value.

It has been customary to refer to asphalt as either natural

asphalt or oil asphalt. Since both asphalts which are found

in deposit, and asphalts which are manufactured from the

crude petroleum, are originally, (according to present

theories), formed by the reduction of the oil, there would

seem to be no reason for differentiating between the two, ex-

cept that the asphalts which are taken from deposits have been

reduced with the variations always to be found in any de-

posit, and are consequently not of uniform value. Whereas,

the asphalt produced from the crude asphaltic petroleum can

be manipulated scientifically so as to provide a uniform ma-

terial in which the variations are so slight as to be negligible.

To attempt, however, to say that because an asphalt has been

mined or taken from a deposit, it is superior to a material

manufactured from the crude petroleum, is an evident ab-

surdity. It has always been found possible by scientific

manufacture, to produce from the raw materials, a better,

more uniform and more valuable product, than is possible

when it is produced in the haphazard fashion of nature.

It is no uncommon thing to find in specifications for

asphaltic binders for macadam road work, a reference to the

percentage of dirt, etc., which will be allowed in the material,

and a further percentage allowance for material not soluble

in carbon bi-sulphide. Inasmuch as carbon bi-sulphide is

the only solvent at present in use for extracting the bitumen

from any compound, it is evident that one statement as to

the allowable insoluble matter, whether dirt or anything else,

would sufficiently answer the purpose and prevent the con-

fusion which is bound to occur in the consideration of two

such contradictory tests.

A high flash point and an evaporation test in which a

very small percentage of material is to be allowed to evapor-

ate at a certain temperature, (frequently 325 or 500°) when

subjected to a high temperature for a period of several hours,

is frequently required in specifying a binder for macadam
road. The absurdity of this is readily seen when it is under-

stood that all materials for use with macadam roads, are

either liquid or semi-liquid bituminous materials, and are con-

sequently in their initial state too soft to prove valuable bind-

ing materials, the object being to produce a material which

wi'l mix with the cold stone and afterwards change its con-

sistency so as to set up to the proper hardness of the road. If

the material, however, is a semi-liquid and will not evapor-

ate under a high temperature for several hours, it is evident

that it will not set up rapidly to the proper degree of hard-

ness on a road under ordinary atmospheric temperatures.

In a paving cement where it is necessary that the ma-

terial should not change its consistency an evaporation test

of the k-nd mentioned, is a valuable indication of the un-

changeable character of the material. In a binder for mac-

adam road, however, the test is unnecessary and contrary to

the requirements. The fact of the matter is that the residual

oils while they may be reduced from the crude asphaltic

petroleum, are loaded up with a heavy end consisting of tarry

residues and heavy lubricants so that they contain a com-
paratively small percentage of the true asphalt for their body.

In addition to th's, the lubricants are distinctly a detriment to

the necessary adhesive quality of the binder, and will not hold

the stone of the road together with the same degree of

strength as the materials which are made so that they are

v)t loaded up with a heavj- end.

Further tests which are frequently specified, such as the

flow test and the viscosity test where these state a maximum
and minimum viscosity, are evidently made without any real

investigation of the subject and any proper consideration of

the qualities which are necessary in a bituminous binder for

macadam roads.

."Ml these ill-considered tests and specifications which do

not show the value of the material in relation to road build-

ing, and are frequently contrary to the considerations in-

volved, are merely a burden and do not allow of the engineer

securing the best possible material. When it is evident that

we know little about these values, the purpose would seem to

be best served by admitting as much and not by specifying

where the value is not ascertained. Comparatively little at-

tention has been paid to this subject of bituminous binders

for macadam road work until the last few years, and in the

absence of any knowledge on the subject, it seems to have

been customary to take the specifications issued by producers

of different materials and use them as a, basis when their

value is still to be discovered.

The same thing is true in a lesser degree in the specify-

ing of asphalt for paving purposes. It has been customary,

and is still customary, in a good many cities, to specify the

refined asphalt and the flux, frequently specifying the origin

of these materials, when as every engineer knows, the ma-

terial which enters into the pavement and which it is really

valuable and necessary to test, is the asphaltic cement which

may, or may not be made with asphalt and flux as it can be

made at the proper consistency without the use of flux if it is

scientifically manufactured from the crude petroleum.

The introduction into asphaltic specifications, particu-

larly for binder macadam roads, of tests which have no trans-

latable relation to road value, and which cannot be supported

on assumptions other than the merest theory, has made an

investigation of the practical requirements necessary. The

question is one of elimination rather than of anything else,

and by consideration of the tests demanded in various specifi-

cations, it appears that for the most part they are either un-

necessary or of little value.

After the elimination of the unnecessary specifications

and the consideration of the proposition from a practical

standpoint, the following specifications togethei with the

qualities which they are intended to define, were suggested

by Dr. Albert Sommer, in the early part of this year, and are

given here as an attempt to reduce the specifications for

asphaltic binders for Macadam road building to only such

requirements as can at present be considered as of value in

the practical construction of macadam roads.

Further discussion of these will doubtless be necessary,

and it is invited in the hope that such discussion will result

finally in some agreement as to the necessary qualities in an

asphaltic binder and the elimination of much in the present

specifications which is of dubious value :

(A) It shall contain as much as possible of asphalt of

suitable consistency for building the road.

(B) It shall be as fluid as possible in order to enable it

to be properly ajiplied by the method proposed.

(C) For this reason all products must be eliminated

"a priori" which would increase the viscosity without in-

creasing the percentage of asphalt.

(D) A compound, therefore, must be chosen which has

been made from a solid asphalt by using a rather light flux.

The flux shall contain no lubricating or parafiine oils and

shall be used only as a carrier. It should either evaporate

or seep into the stone or mineral aggregate upon application,

thus making the compound set up rapidly after it is on the

road.
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That cold stone will be applied in most cases seems to be

a foregone conclusion. For this reason a solid asphalt will in

most cases be out of the question. No matter, however, what

mixing methods should be finally decided upon, at any rate a

satisfactory asphaltic material must comply with the above

requirements.

As to specifications which are in accordance with the

above sujjffostion;, the followinfr is n s.nmplo :

A Specification Proposed for a Macadam Binder of 80 Per

Cent. Asphaltic Contents,

(i) It shall be soluble in Ijisulphide of carbon to not less

than 99.5 per cent.

(2) It shall be soluble in carbon tetrachloride to not less

than 99.5 per cent. (Solubility in tetrachloride indicates

absence of so-called "carbenes" which are always an indica-

tion that the asphalt has been overheated).

(3) When heated to a temperature not exceeding: 500°

F. until 20 per cent, are evaporated, the residuum shall have

a penetration of not more than 10 mm. when tested with a

No. 2 needle, weigrhted with 100 g'rs. at 77° F. on the Dow
machine.

(4) The compound shall be sufficiently liquid at working

temperatures so that when tested in an Engler viscosimeter

at 212'^ F., 50 cubic centimeters shall not take more than 200

seconds to flow out.

(5) The solid contents of this material should consist

only of asphalt and the consistency of the residue shall not be

due to any other solid substance, such as paraffine. The

paraffine scale of the total compound shall not exceed i per

cent. Paraffine scale is to be determined by destructive dis-

tillation of the entire compound to coke, and determination

of the paraffine scale in the distillate by the Holde method.

(6) The asphaltic binder shall not contain any dirt or

water, but shall consist of pure bitumen only. Tar or sub-

stances recovered from acid sludge shall not be admitted.

RAILWAY ORDERS.

(Continued from page 533).

S500—October 29—.\uthorizing the C.P.R. to construct,

maintain, and operate industrial spur for Muirhcad & Com-

pany, Fort William, Ont.

8501—October 26—-Granting leave to the British Columbia

Electric Railway Company, Limited, to erect, place, and main-

tain its wires across right of way of the C.P.R., north end of

Gamble Street, Vancouver, B.C.

S502—October 13—.\uthorizing the corporation of the

village of Glencoe, Ont., to erect, place, and maintain the

electric light wires of the Glencoe Municipal Electric Lighting

Plant across the track of the G.T.R. on Main Street in said

village.

8503—October 26—Granting leave to the Shawinigan

Water & Power Company to change the location of its line

at a point where it now crosses the St. Maurice Valley Rail-

way near Three Rivers, P.Q.

8504—October ig—Directing that upon the installation of

new telephone system by the Bell Telephone Company in the

Russell House, Ottawa, Ont., a charge of ten cents for each

connection from such system with the Ottawa Exchange sub-

scribers be charged.

8505—October 28—.\pproving Passenger Tariff, C.R.C.,

No. I, of the Montreal & Southern Counties Railway.

8506—October 29—Authorizing the corporation of the city

of Peterborough, Ont., to lay and thereafter maintain water

main under the track of the Lakeficld branch of the G.T.R.

at .\nt-im Street, said citv.

8507—October 28—Authorizing Kate S. Massiah, of St.

Jerome, P.Q., to lay and thereafter maintain water pipe un-

der the track of the C.N.Q. Railway one mile cast of Lachute,

P.Q.

8508—October 29—Extending the time within which the

Grand Trunk Railway Company, (until November loth,

1909), may appeal to the Supreme Court of Canada from

Order No. 7613 of the Board, directing that said railway pro-

vide station accomnicxlation at or near the point where the

company's line from the city of Hamilton to Niagara Falls

cross townline between Townships Clinton and Louth, Ont.

8509—October 28—.\uthorizing the C.P.R. to construct,

maintain, and operate industrial spur to the flour mills of

Messrs. Pfeffer Bros., Milverton, Ont.

8510—October 27—Granting leave to the Parish of Notre

Dame du Lac, P.Q., to construct a highway across the tracks

of the Temiscouata Railway Company to connect with road in

the village to the Government wharf.

851 1—October 30—.Approving change in location of the

C.P.R. Company's station at Bissett, Ont.

8512—November 2—.Approving Standard Passenger Tariff

C R.C. No. 10, of G.T.P. Railway, cancelling Standard Pas-

senger Tariff C.R.C. No. 2.

S513—October 16—Directing that the rate charged by the

G.T.R. for moving grain in car load from the company's

elevator at Point Edward to the King Milling Company's mill

at Sarnia, be reduced to one and a half cents per hundred

pounds.

8514—November 3—Amending Order No. 8239, giving

the C.N.R. permission to cross with its tracks the trafks of

the G.T.P. Railway at or near Riley, Alta., by substituting

for the word "principal" where it occurs in the 15th line of

the recital, and the fourth line of clause i of said Order, the

word "Fourth."

8515—November 2—Authorizing the G.T.P. Railway and

the Edmonton & Slave Lake Railway Company to operate

their trains over crossing at Section 15, Township 53, Range

25, west 4th Meridian, district Edmonton, Alta., without be-

ing brought to a stop.

8516—November 2—Recommending to the Governor-in-

Council for sanction by-law No. 7 of the Brandon and Sas-

katchewan Railway Company re spitting in cars and on rail-

way premises.

85,7_October 27—Directing the C.P.R. to protect cross-

ing of Main Street by a watchman between the hours of six

o'clock a.m., and 7 o'clock p.m., daily, at Farnham, P.Q.

8518—October 29—.Authorizing the C.P.R. to construct,

maintain, and operate branch line for ballast purposes from

its main line in the N.W U Sec. 2, Tp. 13, R. 3. west prin-

capital meridian, Manitoba.

8519—October 29—.Approving and sanctioning deviation

in location of C.P.R. Company's Motherlcde Branch, B.C.

8520—October 29—.Approving and sanctioning location of

G.T.P. Railway Company's line from mileage 2S9 to mileage

347.346, Willow River, Cariboo District, B.C.

8521—October 29—.Approving and sanctioning change of

location of the C.P.R. Company's main line from mileage

95.60 to mileage 132.18 from McLeod, B.C.

8522—October 22—Granting leave to the National Trans-

continental Railway to construct undercrossing, under public

crossing, 2 miles easterly from (Quebec Bridge.

8523—October 29—Granting leave to the Manitoba Gov-

ernment Telephones to erect, place, and maintain its wires

across the track of the G.T.R. at public crossing two and one-

half miles east of Gervais, Man.

(Continued on page 541).
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PROBLEMS IN APPLIED STATICS.

T. R. Loudon, B.A.Sc.

(Registered in Accordance with the Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary
knowledge of the subject of Statics, or is in a

position to read some text on such theory.

Find the stress in the remaining members LG, GB,
EF, and FG.

These stresses may be found by first considering

the point BPLG, and then the point GLdEF.

Fl^77. Fi^ja.

F'g- 75 represents the condition at the point BPLG,
In drawing the \'ector Polygon for this point it is found
that the line GB (Fig. 76) coincides for part of its length
with the line DP already drawn. In order to help the

reader, the portion of GB which would coincide with BP
has been shown by a dotted line. The diagram reads :

n

Fig. 67.
>

HP, PL, LG, and GB. From this it is seen that the
member LG is in tension 8,000/ \'3 pounds and the
mcmljer GB in compression 12,000/ \'3 pounds.

Figs. 77 and 78 are, respectively, the Statical Dia-
gram and Vector Polygon for the point GLDEF. The
member EF is in tension 17,000/ v'3 pounds and the
member FG in compression 10,000 V/3 pounds.

To Construct a Stress Diagram.

In the last problem a new X'ector Polygon was con-
structed for each set of forces being considered. If these

diagrams arc drawn to a suitable working scale, they
spread over a considerable area, and also, in transferring
magnitudes to a new line, there is the liability of an error
which may or may not be cumulative in its cflect

throughout the problem. It is possible, however, to con-
dense these diagrams and at the same time restrict the
liability to error in magnitudes by drawing what the

writer chooses to call a Continuous Vector Diagram, or,

as it is often referred to, a Stress Diagram.

It may be pointed out that it will help to simplify

the problem if the reader will construct, on a loose sheet
of paper, the Vector Polygons (Figs. 6g, 71, 73, 76, and
78), using the same scale of forces in each case. These
polygons may then be referred to in drawing the following

diagram. The reader must bear in mind that the same
scale of forces will be used throughout the following

problem :

—

G P B

Fig. 79.

Considering the Statical Diagram (Fig. 68), it is

seen that the triangle BC.V (Fig. 79) may be taken as a

Vector Polygon for the forces acting at the point BC.\

of the truss (Fig. 67). Instead of placing sense marks
on this polygon to indicate how the forces act, a thin

line is used to represent that the force CA is a tensile

force, a thick line to indicate that the force AB is a com-
pressive force, and a double thin line to denote that the

force BC is due to a load. This system of representing

tensile and compressive forces and loads will be adhered

to throughout the problem.

Taking next the point BAP, it is seen from the

Statical Diagram (Fig. 70) that the force BA is a com-
pressive force. Referring to Fig. 79, it is found that

there is already drawn a line which may represent this

compressive force, provided the letters at the extremities

of this line be read the proper way to correspond with

the sense of the force as shown on the Statical Diagram ;

namely, the thick line BA. The lines .AP and PB com-
plete the Vector Polygon for this point. AP, being a

tensile force, is represented by a thin line, and PB, being

a compressive force, by a thick line.

Acting at the point P.\CDL are three known forces,

PA, AC, and CD, as shown in the Statical Diagram
(Fig. 72). It is seen that the thin lines PA and .'\C

(Fig. 79) are so constructed that they may represent the

tensile forces P.'\ and AC. From C (Fig. 79) is drawn
a double line CD to represent the force CD due to the

load. The lines DL and LP represent, respectively, the

unknown forces DL und LP. If sense marks were placed

on the diagram, DL and LP would be found to be tensile

and compressive forces, respectively, as indicated by

the thin and thick lines. The diagram for this point

reads PA, AC, CD, DL, and LP.

From the Statical Diagram for the point BPLG
(F'S- 75) '' is seen that the two forces BP and PL are

compressive forces. They may, therefore, be represented

by the thick lines BP and PL (Fig. 79) since the.se lines
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are properly constructed to represent their magnitudes

and directions. The Vector Polygon for the point is

completed by the lines LG and GB, the diagr.Tin reading

UP, PL, LG, and GB.
The reader is advised to construct the remainder of

the diagram for the point GLDEF for himself. The
diagram when drawn should read, GL, LD, DE, EF,

and FG.
Doubtless, the reader will sec that the construction

of this Stress Diagram is merely a process of piecing

together the Vector Polygons for the various points of

the truss.

It should be noticed that the lines of the Stress

Diagram, since they have no sense marks placed on

them, really represent the magnitude of the stress in the

varions members; e.g., the line LG represents the stress

in the member LG.

RAILWAY ORDERS.

(Continued from page 539).

S524—October 2g— Granting- leave to the Consolidated

Telephone Company to erect, place, and maintain its wires

across the track of the G.T.R. about two miles north of Ingle-

wood Junction, Ont.

8525 and 8526—October 29—Granting leave to the Bell

Telephone Company to erect, place, and maintain its wires

across the track of the C.P.R. at public crossing on North

Street, Sault Ste. Marie, Ont., and near Bennington Station,

Ont.

8527--October 29—.AiUthorizing the corporation of the city

of Ottawa, to lay and thereafter maintain tile pipe sewer

under the track of the O. & N. Y. Railway on Gladstone

Avenue, Ottawa, Ont.

S528—October 29—.Authorizing the municipality of the

town of Maple Creek, Saskatchewan, to maintain a sewer pipe

under the track of the C.P.R. in sail town of Maple Creek,

Sask.

8529—October 29—Granting leave to the CP.R. to con-

struct plank highway crossing at station 2880.16, mile 54.5 on

Brandon section of its main line of railway.

8530—November 2—Directing the C.P.R. to provide and

construct a suitable highway crossing where the company's

railway crosses the extension northerly of Simpson Street,

Sault Ste. Marie, Ont.

8531 and 8532—October 20—Granting leave to the cor-

poration of the city of Fort William, Ont., to cross with a

single track the track of the Mount McKay & Kakabeka Falls

Railway at Yonge Street until May ist next, in Fort William,

Ont. That said crossing be protected by watchman day

and night.

8533—October 22—Dismissing application of the city of

Calgary for the construction of subways carrying 14th St. W.,

and nth St. W., under the tracks of the C.P.R.

8534—October 22—Dismissing application of the resi-

dents of Bowell, Alta., for order directing the C.P.R. to

establish station and permanent agent at Bowell, Alta.

8535—October 22—Determining the character of the

work, and protection, at the crossing of the spur of the C.P.R.

over the tracks of the Calgary Street Railway at Second

Street East, Calgary, Alta.

8536—October 22—Directing that the city of Calgary

and the C.P.R. Company construct a subway to carry First

Avenue East under the tracks of the Railway Company at

Calgary, Alta.

8537—October 22—Dismissing application of the C.P.R.

for approval of location of station at Grassy Lake, Alta., and

further directing that the C.P.R. submit new plans for sta-

tion.

8538—November 2—.Authorizing the Manitoulin & North

Shore Railway Company to construct a bridge over Ver-

million River, 18 miles west of Sudbury, Ont.

S539—November 3—Granting leave to the C.P.R. to open

for the carriage of traffic portion of its line of railway known

as the Lethbridge-Macleod Grade Revision, mile o to 31.4.

MONTREAL STREET RAILWAY COMPANY REPORT FOR

The Montreal Street Railway, of which Hon. L. J. Forget.

is president, and W. G. Ross, managing-director, ha5..«irex-

clusive franchise to operate street railway in Mpnfreal, Que.,

until 1922. They operate 138 miles of trackr The population

of Montreal is about 380,000.

The gross earnings increased during the year ending

September 30th, 1909, $197,406.06, or 5-37 per cent., the

operating expenses $96,625.11, or 4. 48 per cent., the net earn-

ings $100,780.95, or 6.63 per cent.

The gross earnings continue to show satisfactory in-

creases. The per cent, of expenses to gross earning is 58.20

against 58.69 per cent, for the previous year.

The company again refuse to pay a portion of the city's

accounts for snow removal, claiming the work was done in.

a

YEAR ENDED 30th SEPT., 1909.

asteful manner. The snow fall according to the McGill

University records were nearly two (2) feet less than the

previous year, but notwithstanding this the city claims to

have expended the sum of $208,435.75, an increase over the

previous year of $5,901.37, and an increase over two years

ago of $77,799.08, with 20.2 inches less snow fall. The in-

crease in street mileage during this latter period was one

mile, which at the average cost would only amount to

$4,222.48.

The following statistical statement gives comparative

figures since 1900.

It will be noticed that the car earnings per pas-

senger decreases as the total number of passengers carried

increased.

STATISTICAL STATEMENT

Gross Earnings
Operating Expenses
Expenses % of Earnings
Net Earnings
Passengers Carried

Car Earnings per passenger
Transfers
Total passengers carried

Car Earnings per passenger total carried.

igoo
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LICHTNINC PROTECTION.*

By J. V. E. Titus, Second Vice-President Electric Service

Supplies Company.

The term "lightning" is now used in a general way to

describe surges of potential of a value high enough to ap-

proach the danger point. With this viewpoint lightning may
be subdivided into two great branches, viz., internal, dis-

turbances caused by switching, short circuits, grounds,

etc. ; and external, or more properly speaking, cloud

lightning.

The most common phenomenon of external lightning is

manifested as the induced static or "bound" charge, and

that, by the way, is practically all that has to be contended

with in low voltage circuits, such as railway lines. To illus-

trate, consider any overhead line insulated from ground

;

suppose a positively charged thunder cloud passes over it.

The ground below the cloud assumes an electro-static charge

opposite to that of the cloud above, as does also the line,

and furthermore, the charge assumed by the line is higher

than that of the ground, since it projects above it. A flash

between cloud and cloud, or between cloud and ground,

equalizes the potential e.\isting between them, and requires

a change of potential distribution on the line.

This equalization of potential between cloud and ground

leaves a free charge on the line, which manifests itself now

as an abrupt impulse or wave travelling along the line with

the approximate velocity of light, iS6,ooo miles per second.

These waves have frequencies corresponding to the dis-

charge frequency of the cloud, and amount to thousands of

cycles per second. Reaching an end of the line, they suffer

reflexion either from resistance or otherwise, and give rise

to complex phenomena.

On a line not connected to ground, some provision must

be made to supply leakage for waves like these, otherwise

the potential will rise until the insulation is punctured.

High e.m.f.'s are caused in a system by means of

electro-magnetic induction, since the cloud discharge is a

current, and sets up an opposing e.m.f. in any parallel

conductor.

The phenomenon known as direct stroke perhaps occurs

very infrequently on a system. In case the discharge does

strike the line, it is quite possible that small damage to

apparatus will result, owing to the choking effect of the line

on such an abrupt discharge. The e.m.f. will on this account

build up very suddenly, and probably jump to the ix)le and

ground itself that way. Shattered insulators and splintered

poles are the result. Supposing, however, that the discharge

does take place near some apparatus, or that sufficient

passes along the line to enter the station ; in such cases

protection will sometimes only be obtained at the loss of

the arresters, which then certainly will have paid for them-

selves many times over.

The early lightning arresters, therefore, were crude

affairs, and but few of the early ideas have survived.

Originally, efficiency in discharging the circuit was the

prime requisite, and the other essential to a successful

lightning arrester, namely, durability, has come by a pro-

cess of development.

A majority of the users of lightning arresters to-day

do not realize that just about one-half of the efficiency and

just about one-half of the durability depends upon the

manufacturer and the lightning arrester itself, and the other

* Abstract of paper presented as Appendix E, report

of Committee on Power Distribution, American Street and

Intcrurban Railway Engineering Association.

half depends upon the user, in the way he installs it, and

the care he takes of it after it is installed.

To-day the most progressive roads make it a practice

to inspect lightning arresters at least three times per year,

preferably in the spring, just before the first lightning

storms occur, and while the earth is still moist with the

winter rains ; another inspection is made in mid-summer
when the earth is dry, and at the time when the most severe

storms usually occur. This inspection is probably the most

important, as it enables one to find out whether the ground

connection is as good as it should be after the surface of

the earth has become thoroughly dry. The last inspection

is made in the fall, after the storms are over for the season.

At that time such arresters as have been damaged may be

taken down and repaired or replaced.

Particularly at the spring inspection should the connec-

tions to rail be investigated. Frequently the connecting

wires become frozen in the earth and the vibration of the

rails breaks off the wires. Arresters having no visual means

of operation are better tested by employing tell-tale papers

—the size of the puncture serving in a measure to check up

the condition of the arrester and the ground. By employing

this plan of a series of inspections, the cost is kept down tc

a minimum, and the efficiency of the installation is properly

maintained.

In installing lightning arresters, and particularly in the

method of providing ground connections, there is a woeful

lack of standard practice. Until the last year or two the

ground connection has usually been made by burying a

copper plate or coil in the earth, with which the ground side

of the arrester is connected by means of a copper wire. As

an original installation this makes an ideal connection, but

such grounding has probably caused as many lightning

arrester troubles as any other one element.

In most soils copper rapidly corrodes, and usually the

resultant salts form a coating around the conductor that is

practically an insulator, thereby introducing in the dis-

charge path a high impedance. This not only impairs the

discharging efficiency of the installation, but with some

types of lightning arresters prevents the flow of sufficient

current following the discharge to operate the circuit

opening device.

The argument has been advanced that such resistance

in a ground path is of but small importance, because such

a ground connection being of large cross-section, offers a

multitude of tiny paths or outlets over which the discharge

will escape to earth. The fallacy of this argument is ap-

parent when one considers the impedance that is offered a

sudden rush of lightning by even a normal amount of

resistance. It is quite as important that the ground path be

of low ohmic resistance as that the lightning arrester itself

should be. Any ground connection must discharge freely or

the desired protection against very sudden rushes of light-

ning will not be secured.

The use of galvanized iron pipe for ground connections

has been recommended for the last year or two with the

very best results. In soils that will permit, the pipe may be

driven to a sufficient depth to reach permanent moisture.

This method of connecting lightning arresters by means of

iron pipe insures the greatest possible durability at a reas-

sonable first cost. Its chief advantage lies in the fact that

iron pipe corrodes very slowly in practically all soils, and

the resultant salts are fairly good conductors. Even after

the pipe has completely wasted away the usual oxide pro-

vides a good conductor, unless, of course, it becomes

broken. An effort should always be made to secure genuine

iron pipe, and in its absence, the bcs* grade of galvanized

Steel pipe.
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There are several reasons for a rail of the same static jjo-

tential at all times. Great care is usually taken to have these

conditions, but on many systems, particularly lar^fe inter-

urban properties where rock ballast is used, the rail may be

of other potential than the earth at many points.

L'nless the rails and the ground are of the same ix)ten-

tial there is every possibility of a discharge from the rail

puncturing: the windings of the motors of a car that is

passing, and going to earth via the car, the trolley wire and
the arrester on the adjacent pole. There has been advanced
most unmistakable evidence that many car motors are

burned out in exactly this way.

In choosing a system of lightning protection compro-

mises have to be made. The air gap must be adjusted for

some point between normal voltage of the system and what

we may call the danger voltage at which the insulation of

the system is imijeriled. The first consideration, therefore,

is that an arrester must have an air gap small enough to

come between these limits.

A reason why the simple air gap is unsatisfactory as a

lightning arrester is that on a grounded circuit every dis-

charge will necessarily produce a dead short circuit between

line and ground. This means not only a loss of energy, but

severe and dangerous strains on the apparatus supplying

the current. Something must be found that will limit the

flow of dynamic current to such a degree that these severe

strains and the resulting dangers are avoided, but in limit-

ing" this flow of dynamic current we must be careful not

to limit or seriously impede the discharge of abnormal

voltages.

To solve this problem, resistance, in series with the air-

gap, at once suggests itself. The requisites, then, of a

satisfactory lightning arrester appear to be :

—

(i) A medium, such as an air-gap, which breaks down
on a voltage low enough to insure protection to apparatus.

(2) A resistance of a value sufficient to prevent ground-

ing and the consequent strains on apparatus, but not so

high as to impede to any appreciable extent the free pas-

sage of the more heavy discharges.

(3) Some positive automatic means of interrupting' the

relatively small flow of normal current following the dis-

charge.

Users are heard even to-day expressing the opinion that

a lightning arrester is good for but one discharge. If that

were true, then a fuse in series with an air-gap would be

the ideal arrester, because it would be entirely efficient for

its one discharge, and would be inexpensive. Results, how-
[

ever, have proven quite differently with the more modern

types of lightning arresters now on the market.

A large part of the failures of the older forms of light-

ning arresters, employing a low series resistance and some

form of circuit-opening device, was due to an increase of

resistance of the resistance rod itself. These rods were

usually made of some combination of carbon or graphite

with kaolin. Due to the action of the discharge in some

cases, and to an apparent ageing process in others, these

rods kept on increasing their resistance while in service.

There are resistance rods on the market to-day, how-

ever, that entirely overcome this trouble, as after four years'

service absolutely no increase of resistance is shown. These

rods are composed of a combination of a special grade of

carborundum, kaolin, and a high percentage of metallic

conducting material, properly fluxed at an extremely high

degree of heat in the firing kilns.

Modern arresters are so designed that the discharge

has practically a straight path to earth. They overcome

many of the troubles of the older forms, due to an insuf-

ficient surface distance on the arrester base, between parts
of opposite potential.

Many arrester failures are due to the use of iron boxes.
An iron box offers an inductive effect to a discharge, and
this effect becomes very marked as the frequency of the
oscillations increases. Often the discharge jumps around
the insulating bushings surrounding the leading-in wires,
the normal current follows, and establishes a serious short
circuit. Wooden or asbestos lumber boxes are greatly to be
preferred

; the former arc cheaper than iron and quite
durable, while the latter have their fireproof qualities to

recommend them. For car service asbestos lumber boxes
should always be used, as any lightning arrester, unless
properly fireproofed, may burn out and hazard valuable
apparatus.

If arresters are properly designed to meet service con-
ditions; if they are properly installed and frequently in-

spected to see not only that the arresters themselves are in

good condition, but that the ground connections are like-

wise, users may reasonably expect several years' service

from an equipment of the present-day lightning arrester.

If tell-tale papers be put in the gaps of lightning
arresters it will be a matter of considerable surprise to note
the number of discharges taken. If this practice is con-
tinued for a period of two or three years, it will enable rail-

way operators to determine where discharges most fre-

quently occur, and at these points arresters may be installed

more frequently and better results thereby secured.

As a sample of what has been accomplished by careful

inspection, one of the large interurban roads in the centre

of the lightning belt of Indiana has shown a total loss of

lightning arresters of less than two per cent, of the entire

equipment per year for three years. This company inspects

its arresters frequently, and the saving of lightning ar-

resters due to this inspection, together with the increased

protective efiiciency of their arrester equipment, has more
than paid for the inspection.

Another company, located in practically the same terri-

tory, operating at t,20o volts d.c. since 1906, has lost or

had partially damaged in the past three years, a total of but

six arresters out of 225 originally installed, and during that

time has lost absolutely nothing in the way of equipment.

On this property frequent and careful inspections are the

rule.

The foreging statements refer throughout to lightning

protection of direct current circuits. A large part is equally

pertinent in relation to alternating current circuits. The
design of alternating current lightning arresters has pre-

sented very different but quite as difficult jjroblems as direct

current railway circuits.

The characteristics of alternating current are taken

advantage of very nicely in practically all modern types of

a.c. lightning arresters. The use of several air-gaps in

series, where the current flow is limited to certain values by

various means, results in the failure of the arc in the gaps,

when the current wave passes through zero. In some forms

of a.c. arresters this action is supplemented by shunting

some of the gaps with a series of resistance ; in others, a

circuit-breaker cuts off the flow of normal current, if for

any reason the air-gaps fail to respond promptly.

There is no more fitting conclusion than to remark that

the price of satisfactory lightning protection is proper in-

stallation and inspection. The manufacturers to-day may be

said to have done very well with this problem, as is evi-

denced by highly satisfactory general results. But these

satisfactory results are secured only when the operating

companies co-operate by giving the arrester installation, the

proper care.
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POWER AND LIGHT.

Power House, Rock Island R.R. Shops.*—Six pages.

Pow. and Eng., Oct. 19, 1909. Describes building, coal

plant, boiler-house, etc.

Value of a Water Power.*—Two pages. Pow. and Eng.,

Oct. 12, 1909. Simple methods for making an estimate of

the available power.

Measuring Flow of Water*.—Six pages. Pow. and Eng.,

Oct. 5, 1909. Measuring water by Venturi meter and weir.

Construction and theory.

Choosing a Motor*—Four pages. Pow. and Eng., Oct.

26, 1909. \'icw5 of two experienced engineers on advisable

features of construction, speeds, windings and ratings of

direct-current motors.

Speed of Electric Motor Four pages. Pow. and Eng..

Nov. 2, IQ09. An elementary explanation of the principal

method; used to vary the speed of a shunt-wound motor

running on a two-wire circuit.

ROADS AND PAVEMENTS.

Destructive Effect of Motor Traffic on Macadam Roads.

^One page. Eng.Cont., Oct. 20, 1909. The result of tests

on the causes of destruction, with special attention to motor

traffic.

Street Grades.*—Three pages. Mun. Jl. and Eng., Oct.

20, 1909. Tells of the system of establishing street grades

in New York.

Cost of Hauling.*—Four pages. Cont., Nov. i, igog.

Gives detailed costs of hauling in Ohio of wagons, first, by

traction engines, and second, by two-horse wagons.

RAILWAYS.

Consolidated Locomotives.*—Four pages. R.R. Age,

Oct. 15, 1909. Details of the Walschaerts valve gear on

Lackawanna R.R.

Tonnage Formula for Train Loads.—One page. R.R.

Age, Oct. 22, igog. "Adjusted tonnage" method of calcu-

lating train loads.

Signals.*—Four pages. R.R. Age, Oct 8, 1909. De-

scribes the new signals at Providence on the New Y'ork,

New Haven and Hartford.

Signals.*—Five pages. R.R. Age, Oct. 8, igog. System

in the new tunnels of the Hudson and Manhattan.

Locomotive Tractive Effort Two pages. R.R. Age,

Nov. 5, igog. Formula and table used on the Southern Rail-

way for obtaining quickly the tractive effort of locomotives.

CONCRETE AND REINFORCED CONCRETE.

Cost of Reinforced Concrete Pile Dyke.*—One page.

Eng.-Cont., Oct. 20, igog. Gives cost of dyke built on the

Missouri River.

Viaduct of Concrete.*—Three pages. Contr., Oct. 15,

igog. Dft.iils of reinforced concrete bridge in California.

Reinforced Concrete Columns.*— One page. Eng.,

Sept. 24, 1909.

SEWERS, SEWAGE AND WATERWORKS.

Brooklyn Water System.*—Two pages. Contr., Oct. 15,

igog. Describes linw excavation was done by drainage

excavator?.

Louisville Sewerage Improvements.*—Two pages. Eng.

News., Oct. 14, igog. Gives details of sew-er dimen-

sions, etc.

Cost Of Laying Water Pipe Half page. Eng.-Cont.,

Oct. 15, 1909. Gives cost of work in Cleveland, Ohio.

Filters.*—Two and a half pages.—Mun. Jl. and Eng.,

Oct. 6, 1909. Describes the filters in use at Rock Island,

a town with a population of 28,000.

MISCELLANEOUS.

Mllustrated.

Gas Producer for Low-grade Fuel.*—One page. Pow.

and Eng., Oct. 19, 1909. Describes the Deutz gas producer.

Liability Insurance for Contractors—One page. Contr.,

Oct. 15, KICK). riic .iriic Ic nutlinr<; tlio advantage tn con-

tiact'ir~ !•( in-ur.inrc.

Rolling of Special Sections of Iron and Steel. —One

page. Eng. News, Oct. 7, 1909.
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DIreotlon Marks for Maps.*—One page. Eng. News,
Oct. 7, 1909. The article gives a series of different designs

used for in.irking tlirectiim on plans.

Cost of Drainage Work.*—Five pages. Eng. Cont., Oct.

1,5, I'jog. Method ot dr.iin.iKc .ind cost in Illinois.

Stresses Produced by Shocks— One and a half pages.

Mach., Oct., iQoc).

Shafts for Turbines Two pages. Eng., Sept. 24, 1909.

Slialis for turbine vessels.

Some Causes of Belt Failures.*—Two and a half pages.

Mach., Nov., 1009.

* Illustrated.

BOOK REVIEWS.

Books reviewed in these columns may be secured from the Book Depart-
ment, Canadian Engineer, 62 Church Street, Toronto.

Concrete, Plain and Reinforced, by Frederick W . Taylor,

D. Sc, and Sanford E. Thompson, M, Am. Soc. C. E.

Published by The Renouf Tublishing Company, Limited,

Montreal, Que.
; John Wiley & Sons, 43 East Nineteenth

Street, Xew York; and Chapman & Hall, Limited, Lon-

don, England. Price $5.00 net.

This is a second revised and enlarged edition brought

up to date. It is over one hundred pages larger than the

first edition, and contains special chapters by R. Feret, W.

B. Fuller, F. P. McKibben, and S. B. Newberry, which in-

clude some of the very latest designs and information.

While either plain or reinforced concrete are in them-

selves subjects of considerable magnitude, nevertheless in

this volume, which contains upwards of eight hundred pages

of readng matter, there is sufficient room to deal exhaus-

tively with both. Concrete contractors and engineers through-

out America are sufficiently conversant with the names of

Sanford E. Thompson and Frederick W. Taylor as to ac-

cept this book on the strength of their names as authors.

It is most complete. Every branch of the subject has re-

ceived such attention as it merits in the eyes of those prac-

tically engaged in concrete work. Unimportant subjects

and antiquated methods and designs have been kept in the

background. Concrete engineers and builders will find but

little in this large volume that cannot be found of practical

value in the construction work of to-day.

Some new ideas have been introduced in the make up

of this edition that will facilitate its use as a text and re-

ference book on concrete. The arrangement of the chapters

has evidently been made with this in view as a logical order

has not been followed throughout. The first 250 pages are

more or less elementary, but they are most complete and

subjects of the utmost importance, such as tests, specifica-

tions, choice of cements, etc.. have been dealt with at some

length. Numerous tables of weights and volumes will be found

exceedingly useful. Chapter i is of special interest in so far

as it points out many of the essentials of concrete construc-

ition and warnings against the most serious errors that have

frequently been made in field. The greater portion of the

book deals with present day methods for all manner of con-

crete work and is most complete. It would be impossible

to cover this portion of the book unless at great length as

eighteen chapters have been donated by the authors to this

section, as well as several appendices. The last chapter

contains a comprehensive list of valuable books and articles

relating to the various subjects referred to as well as the

names of authors, arranged alphabetically. This book is

one of the most comprehensive that have come to our notice.

It is up-to-date and most practical.

—

A. E. U.

Principles of Reinforced Concrete Construction, by F. £.
Turneaure, D<an of the College of Lngineering, Uni-
versity of Wisconsin, and E. R. Maurer, Professor of

Mechanics, University of Wisconsin. Published by
Renouf Publishing Company, Limited, Montreal, and
John Wiley & Sons, New York. Price $3.50 net.

This book treats principally with the theoretical side of

reinforced concrete construction and its application to mis-

cellaneous structures, such as arches, dams, retaining walls,

etc., as well as buildings generally. It appeals more to the

engineering student and technical reader rather than the

practical builder and contractor. The first six chapters in

particular deal exhaustively with the theoretical side of the

subject. The last five chapters however, deal with the ap-

plication of the principles outlined in the former chapters

and will, in themeslves, be found instructive though incom-

plete in cases where the technicalities of the subject are of

little interest to the reader or difficult of interpretation. In

brief, chapters I. to VI. treat of the theory of the subject

and the results of experiments. The remaining chapters

treat of the use of reinforced concrete in various forms of

structures. The entire work is replete with tables and dia-

grams necessitating a careful study. Without a thorough

knowledge of the principles of mechanics, it is doubtful

Whether the reader would be able to apply the principles as

narrated, underlying the design of reinforced concrete. The
theoretical chapters of the book treat with the properties of

concrete, of reinforcing steel and of concrete and steel in

combination, stresses in beams, tests of beams and columns,

working stresses and general constructive details, as well as

numerous formulae, diagrams and tables. This book is the

second edition, revised and enlarged by over one hundred

pages, which include the result of recent important experi-

ments that wUl be found of interest.—A. E. U.

Concrete, by Edward Godfrey. Published by the author at

Monongahela Bank Building, Pittsburg, Pa. Pages,

450. Size, 4x6. Leather. Price, $2.50.

This book was written to point the way to sound engin-

eering in concrete, by enunciating the principles thereof and

by laying bare the falsity of much that passes for good en-

gineering. The aim was to teach, not by example, but by

laying stress on the principles that should govern in all de-

sign.

There are four general divisions to the book. First,

some i8o pages given to information relative to the materials

used in making concrete and reinforced concrete.

Second, some 75 pages consisting of articles by the au-

thor published in engineering journals, together with letters

of criticism, on beams, and slabs, columns and footings,

and retaining walls.

The third section of 155 pages takes up beams and

slabs again, the arch, foundations, shear of concrete and its

bearing on the design of beams, the columns, dams and

their design and the design of domes, vaults and conical

coverings.

The last section consists of cuts showing piers, small

arches, culverts, etc., as illustrating current practice.

.A.ny man anxious to be well informed on concrete and

reinforced concrete design will find much in this book that

assist in making him familiar with this subject as well as

giving him confidence in design.

Calculators, by the Dodge Manufactumg Company, Mis-

hawaka, Ind. Price 25 cents.

This calculator is well made and nicely encased in

leather. It has six scales and by its aid one can quickly
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calculate the pulley speed, power that may be transmitted,

size of pulley or belt required, size of shafting and power

certain sizes will transmit. Altogether a most useful calcu-

lator.

Welding and Cutting Metals by Aid of Cases or Electricity,

by Dr. L. .A. Groth, Consulting Engineer. 267 pages,

5% X &H- Price 10,6, or $2.50 net. Published by

Archibald Constable Company, Ltd., London, England.

.•\s pointed out in the preface of this book, welding is

used to a far greater extent than is generally supposed.

Reliable data as to either the relative values of alternative

welding processes, or welded unions as compared to joints

efFecte<l by other means, are difficult to procure, especially if

such information is desired in a hurry. That the author of

the book has recognized this fact, is very evident frcm the

careful attention to accuracy exhibited throughout the var-

ious chapters.

The description of the historical development of the pre-

sent day manufacture of the various gases used in welding

is extremely complete. This, together with the pages de-

voted to the theory and practice of the various welding

methods and the construction of blow pipes suitable for the

use of gases in welding, constitute three very interesting

chapter? both from the standpoint of the engineer and the

manufacturer.

The electrical and "Thermit" processes, together with

aluminium welding, the accomplishment of which is so dif-

ficult, are thoroughly gone into, the dangers and advantages

of the different methods being very intelligently pointed out.

The most valuable portion of the book from the engin-

eering standpoint is that devoted to the welding of sheet

iron and steam boilers. In the discussion, is given a large

amount of certified information from various engineers and

directors of works as to the relative reliability of welded

as compared with cast iron pipes. Passing to the subject

of welding steam boilers, many details of actual cases in

which welding has been aplied both in constructing new and

in repairing old boilers are given. The necessity of employ-

ing only experienced men on such work is clearly shown.

The chapter en cutting metals by either gases or by el-

ectrical means needs no comment. It is in kecpin-j- with the

preceding pages.

The remaind<-r of the book is taken up with the descrip-

tion of accidents that have happened in welding practice

and the resultant legislation relative for the manufacture

of gases and their subsequent use.— T. R. L.

A Study of the Open Hearth, by Harbison-Walker Refractor-

ies Company, Pittsburgh.

It would seem rather a presumption to call this book

a "Study" of the open hearth furnace, h is, in fact, a sy-

nopsis of open hearth practice. There are six chapters em-

bracing the construction of open hearth furnaces, Acid and

Basic; and their operation; fuels used, recarbonization

;

and a concise description of special processes.

The book, extremely well bound in pocket size, {6li ins.

x 4 ins.) would be of value to any salesman who has to do

with iron, and steel products, in as much as it would give

him a grasp of the manufacture of Open Hearth steel and

thereby enable him to more intelligently handle his wares.

-T. K 1..

Applied Statics, by T. R. Loudon, B. A. Sc. Published by

The Canadian Engineer Press, 62 Church Street, Tor-

onto, Ontario. Size 6 x o- Pages 100. Price $1.00.

. The author in preparing this text had apparently two

objects in view. First, to treat the subject so that the reader

could follow every step in the discussion, and second, to

apply the theory to practical problems.

The first few chapters arc taken up with the theory of

the subject and the matter is dealt with clearly and very

fully. The remaining chapters deal each with some parti-

cular subject ; method of sections ; the beam ; shearing

forces ;
pulley systems ; friction and wind pressure.

In the issue of the Canadian Engineer, October 22nd,

Mr. Loudon commenced a series of problems applying the

theory he has" discussed in this book. These problems will

continue for the next five months and together with this text

should provide the young engineer, anxious to review or

work up his mathematics, an excellent programme of,study.

PUBLICATIONS RECEIVED.

"Fuel Tests with Illinois Coal."—By L. P. Breckenridge

and Paul Diserens, issued by the Engineering Experiment

Station of the L'niversity of Illinois as Circular Xo. 3. It

consists of a compilation of data relating solely to the coals

of the State of Illinois, selected from the complete reports of

the Government investigations on the fuels of the United

States. Copies of circular No. 3 may be obtained gratis on

application to W. F. M. Goss, Director of the Engineering Ex-

periment Station, L'niversity of Illinois, Urbana, Illinois.

Direct and Alternating Current Testing.—By Frederick

Bedell, Ph.D., Professor of .Applied Electricity in Cornell

University, assisted by Clarence .A. Pierce, Ph.D. ; 300 pp.,

6 X g ; cloth, $2, net. Published by D. Van Nostrand Com-
pany. 2 , Murray, and 27 Warren Streets, Xew York City.

Concrete.—By E-'ward Godfrey, structural engineer for

Robert W. Hunt & Company. 500 pp., pocket size, leather

cover. Price, $2.50 net. Published by the author, Pitts-

burg, Pa.

Proceedings of the First Meeting of the Illinois Water

Supply Association, held at the University of Illinois, Febru-

ary i6th and 17th, 1909; 200 pp., 6x0- Published by the

Society, T'rbana-Champaign. HI.

Principles of Reinforced Concrete Construction.—By Mr.

F. E. Turneaure, Dean of the College of Engineering, Uni-

versity of Wisconsin, and Mr. E. R. Maurer, Professor of

Mechanics, University of Wisconsin; second edition; 430 pp.,

6xg; $3.50. John Wiley & Sons, publishers, Xew York,

U.S..'\. ; Chapman & Hall, Limited, London, Eng.

A Treatise on Concrete: Plain and Reinforced.— By
Frederick W. Taylor, M.E., Sc.D., and Sanford E. Thump-

son, S.B., M. Am. Soc. C.E., second edition; Soo pp., 6x9;
price, $5. John Wiley & Sons, publishers. New York City,

U.S..\. ; Chapman & Hall, London, England.

A Treatise on Masonry Construction By Ira Osborn

Baker, B.S., C.E., 1). Kng., Proiessor of Civil En-

gineering, University of Illinois; tenth edition, 6x9, 746

pages, 100 tables and 244 illustrations; cloth, $5, net. John

Wiley &• Sons, publishers, Xew York City, Chapman & Hall,

Limited, London, Eng.

Field and Office, and Railroad Curves and Earthwork,

two book?. By L'. Frank .\lkn, SB.. Mem. Am. Soc. C.F...

1
Professor of Railroad Engineering in the Massachusetts In-

stitute of Technology; 4th edition, 220 pp., gilt edges, pocket

size, leather bound, $2 each. Spon & Chamberlain, publish-

ers, 12^ Liberty .Street, Xew York, U.S..-\.

Report of the Chief Engineer of the Board of Estimate

and Apportionment of the city of New York, U.S.A., for 1908,

400 pages, 6 X m. Mr. Nelson P. Lewis, chief engineer.
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The Recognition of Minerals—By C. G. Moore, M.A.,
F.I.C., with monographs on geology, ore deposits, etc., by
Donald A. MacAlistcr, Assoc, R.S.M., F.G.S., 250 pp., 6x0;
cloth, $1.85. Published by the Mining Journal, 46 Queen
Victoria Street, London, K.C., England.

Efficiency as a Basis for Operation and Wages,~liy Har-

rington Emerson, 175 pp., 6x9, cloth. The Engineering

Magazine, publishers, New York, U.S.A.

Power Railway Signalling—By H. Raynar Wilson, late

of the L. & Y., and Midland Railways of England, 350

pages, 9x1;; cloth, $7.25. Published by The Railway En-

gineer, 3 Lud.i4atc Circus Buildings, London, E.G., England.

Secondary Stresses In Bridge Trusses.—By Mr. C. R.

Griram, C.E., M. Am. Soc. C.E., 6x9, 150 pages, 60 illustra-

tions, and 13 numerical examples. Cloth, $2.50. John Wiley

& Sons, publishers, New York. Renouf Publishing Com-
pany, 61 L'nion .\vo., Montreal, agents for Canada.

Irrigation Engineering—By Herbert M. Wilson, C.E.,

M. Am. Soc. C.E., Chief Engineer, United States Geological

Survey, 650 pp., 6x9, and 38 full page plates, and 195

figures ; cloth, $4. John Wiley & Sons, publishers. New
York, U.S. -A. ; Renouf Publishing Company, 61 Union Ave.,

Montreal. Que.

Practical Testing of Cas and Cas Meters By C. H.

Stone, B.S., M.S., chief inspector of gas. Public Service

Commission, Second district. New York, 350 pages, 6x9;
numerous illustrations. John Wiley cS: Sons, publishers, New
York, L'.S..A. ; Renouf Publishing Company, Montreal.

Structural Details or Elements of Design in Heavy Fram-
ing.—By Henry S. Jacoby, Professor of Bridge Engineering,

Cornell L'niversity, 375 pp., 6x9, and 40 illustrations, $2.25

net. John Wiley & Sons, publishers, New York, U.S. .A. ;

Renouf Publishing Company. Montreal.

Report of the Sanitary State of the City of Montreal,

als3 an account of the operations of the Board of Health and

th. Vital Statistics for the year 190S, by Dr. Louis Laberge,

Medical Officer of Health. 107 pp., 6x9 pub. doc.

Proceedings of the first annual general assembly of the

Architectural Institute of Canada, held in Ottawa on the 28th,

29ih and 30th September, and ist October, 1908. 140 pp.,

6x9. Alcide Chausse, M.S..\., Secretary, P.O. Box 259,

Montreal, Que.

The Bridges of New York.—By Mr. T. Kennard Thom-
son, M. Can. Soc. C.E., Consulting Engineer, 50 Church

Street, New York City. 70 pages, 6x9, well illustrated.

CATALOGUES.

Foundry Facings.

—

A booklet of handy size has just been

issued by the Joseph Dixon Crucible Company, Jersey City,

N.J., descriptive of foundry facings. Much valuable infor-

mation on the proper use of facings is given, and the list-

ing', which include prices, will be of interest to the purchas-

ing agent.

Corrugated Steel Sheet Piling—The uses of this material

are illustrated and described in a folder issued by the Wem-
linger Steel Piling Company, 1 1 Broadway, New York City.

Information concerning work in which the piling is used, in-

cludinj- the construction of bridge piers, coffer dams, sewer

trenches, waterworks, subways, etc., will be gladly forwarded

on application.

The Peerless "Pickup" Hand Sweepers are described and

illustrated in a book just issued by the Barron & Cole Com-
pany, 127 Franklin St., New York City. The machine is used

on streets, in parks and factories, on railroad platforms, etc.

Many good recommendations are given, and the volume is

i

worthy of consideration from municipal authorities interested
in the street cleaning problem.

Road-making Machinery is described in a booklet entitled
"Cheaper and Better Roads." Published by the Baker Manu-
facturing Company, Fisher Building, Chicago, 111., it tells

how to cheapen expenses in grading, ditch digging, drainage
work, irrigation, and a host of other things in which the
highway and municipal engineer are interested.

How to Mix and Place Concrete for Five Cents a Cubic
Yard is the title of a imblitation distributed by the .Nims
Concrete Machinery Company, 127 Franklin Street, New
York City. Instances are cited in which the cost of concrete
work was extremely low, while an interesting article on the
Actual Cost of Mixing and Placing Concrete in a Dam is

also included.

The Milburn Light.-An improved gas light, generated
from acetylene, and used by contractors, railways, mining
companies, foundries, lighthouses and dockyards— is the
subject article in a book published by the .Alexander Milburn
Company, of Baltimore, Md., U.S.A. Particulars as to its

cost are given, together with illustrations showing its

adaptability.

Modern Street Railway Lamps arc described in Bulletin
5B, issued by the engineering department of the National
Electric Lamp Association, 441 1 Hough Ave., Cleveland,
Ohio.

Cas Engines for electric lighting, pumping and general
power purposes are described and illustrated in an interest-

ing booklet prepared by the Bruce-Macbeth Engine Com-
pany of Cleveland, Ohio. Comparative fuel costs of differ-

ent kinds of power, including that produced by the steam
engine and the gas engine, are given, while there are also
much other data that will interest the engineer and purchas-
ing agent who is connected with municipal and private plants
in which this kind of machinery is used.

Road-making Machinery.—Contractors and township sup-
plies, and liigh-grade traction and portable engines are de-
scribed by Messrs. Sawyer and Massey Company, Limited, of
Hamilton, Ontario, in a booklet with which we have been
favored. Municipal engineers and the members of boards of
works of town and city councils will find in this publication

descriptions of some of the best road-making equipmeni
manufactured in Canada.

Engine Indicators.—The Trill Indicator Company, of

Corry, Pa., has just issued an attractive 44-page booklet de-

scribing their various types of indicators. This book also

describes the Faultless Reducing Motion, Trill Planimeter,

and Indicators for high pressure and ammonia work. Besides

the description of the apparatus, interesting discussions are

given on numerous cards and the causes of various unusual
curves pointed out. .A method is also given for drawing
adiabatic and saturation curves.

Electrical Machinery Bruce, Peebles & Company, Edin-

burgh, Scotland, send an interesting series of catalogues de-

scribing induction motors, continuous current motors, alter-

nators, continuous current dynamos, motor-converters, and
special machinery.

Cas Engine Tests.—The Colonial Engineering Company,
222 St. James Street, Montreal, Que., in their booklet, Cost of

Power, give interesting information as to what the power

user should pay for light, heat and power. They also give

the results of several tests made on their engines.

Buckets, Orange Peel and Clam Shell.—The Hayward
Company, 50 Church Street, New York, have in the most sub-

stantial and modern design these two styles of buckets.

They also make buckets to special designs, and the Hayward

bucket will handle any digging problem.



548 THE CANADIAN ENGINEER. November 12, 1909.

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413
Dorchester Street West, Montreal President, George A.

Mountain ; Secretary, Professor C. H. McLeod.

QUEBEC BRANCH—
Chairman L. A. Vallee ; Secretary, Hugh O'Donnell,

P.O. Box IIS, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary, E. A. James, 62 Church Street,

Toronto. Meet last Thursday of the month.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-41 Flack Block, Vancouver Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coultee, Box 560, Ottawa; S. J.

Chapleau, Box 203.

MUNICIPAL ASSOCIATIONS.
ONTARIO MUNICIPAL ASSOCIATION.—President, Mr.

George Geddes, Mayor, St. Thomas, Ont. ; Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St.

Thomas, Ontario.

UNION OF ALBERTA MUNICIPALITIES. — President,

H. H. Gaetz, Red Deer, Alta. ;
secretary-treasurer, John

T. Hall, Medicine Hat, Alta.

UNION OF NOVA SCOTIA MUNICIPALITIES.—Presi-

dent, Mr. A. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—Presi-

dent, Mayor Hopkins, Saskatoon; Secretary, Mr. J.

Kelso Hunter, City Clerk, Regina, Sask.

CANADIAN TECHNICAL SOCIETIES.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, Charles Kelly, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont. ;
Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION.—President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Company, Toronto; Secretary, James Lawler, 11 Queen's

Park, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

.\TION.—President, Dr. W. Doan, Harrietsville, Ont. ; Sec-

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE. — Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CAN.^DIAN RAILWAY CLUB. — President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lam-

bert, near Montreal, P.Q.

CANADI.AN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto, President, C. A. Jeffers ; Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY. — President,

Dr. Martin Murphy; Secretary, B. F. Mitchell, City Engi-

neer's Office, Edmonton, Alberta.

ENGINEER'S CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrell.

MANITOBA LAND SURVEYORS.—President, George

McPhillips ; Secretary-Treasurer, C. G. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, S. Fenn ; Secretary, J. Lome Allan, 15

Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

Secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.^
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-.

.\DA.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Hon. Secretary, Alcide Chausse, 5 Beaver Hall Square, Mont-

real, Que.

WESTERN CANADA RAILWAY CLUB. — President

Grant Hall ; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

AMERICAN TECHNICAL SOCIETIES.
AMERICAN INSTITUTE OF ELECTRICAL ENGI-

NEERS (TORONTO BRANCH).—W. H. Eisenbeis, Secre-

tary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS. — President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING
.A-SSOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass. ; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que. ;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago,

111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

.IlMERICAN SOCIETY OF ENGINEERING-CON-
TRACTORS. — President, George W. Jackson, contractor,

Chicigo; Secretary, Daniel J. Hauer, Park Row Building,

New York.

(Continued on page 50.)
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY

Canadiao Pacific Railway .

.

CaoadUn Northern Kallaray.
*GnDd Trunk Railway
T. & N. O
Montreal Street Railway . .

.

Toronto Street Railway
Winnipel Electric

Mlleaie
Operated

8.920.6
2.966.9

S.S36
884
138 8
IM
70

Capital In

Thouiandt

llfiO.000

236.0U0
(Gov- Road)

18.000
8,000
6.000

Par
Valut

UOO

"ioo'

EARNINGS
Week o( Nov.

1909

»2J13.000
840 300
902.197

100
100
100

74,794
75.053

1906

T688.OOO"
25t>,900

837,226

68.578
08,482

STOCK QUOTATIONS
TORONTO MONTREAL

Price
Nov. 5

ITS]

170
104

168

Price
Oct. 28

I

•09

Prict
Nov. 4
09

184i IBSt 1841

ialci
Week
Cod'ii

NovJ
30

Price
Nov. 5

Price
I

Oct. 28
09

Price
Nov. 4
09

176 1741188) 18811841 184

*lal. prel. 1081.8rd prel. 671. ordinary 23)

123

183

122] )23i
1821

200 1991,207} 202209 2081
1051 I2it IM]12I1 1^
1691 1

Sale
Week
Kod'd
Nov.4

98U

788

G.T.R. Stock is not listed on Canadian ExchanKea These prices ara quoted on the London Stock Exchanga.

RAILWAY EARNINGS FOR OCTOBER.

Month of Month of Jan. i to
Company Oct., 1909 Oct., 190S Increase Oct. 31, 1909

Canadian Pacific Railway $9,684,000 $7,349,000 $i,33S,ooo $66,956,860
Canadian Northern Railway 1,384,200 1,172,700 211,500 8,154,660
Grand Trunk Railway 4,043,361 3,786,170 257,191 33,523,441
Temiskaniing & N. O. Railway . . 161,366 91,276 70,090 1,244,222
Montreal Street 305,652 280,059 25,593 =,947,579
Toronto Street 332,453 306,456 25,997 2,916,217
London Street 19,047 18,210 837 198,156

Totals $15,930,079 $13,003,871 $12,926,208 $115,941,135

Jan. 1 to

Oct. 21, 1908

$56,130,000
7,272,800

31,949,954
689,242

2,776,613

2,652,079

193,376

Increase

$10,826,860
881,860

',573,487

554,980
1 70,966

264,138

4,780

5101,664,064 $14,277,071

No minus signs are required in the accompanying table.

Which means that the earnings of Canada's most important
railways continue to increase. This is probably the best in-

dication of the trend of progress that can be cited. Contin-
ually for the past few months have records been broken by
our biggest road—the Canadian Pacific. .As the reader will

observe, the figures for the month of October alone, when
compared with returns for tjie same period a year ago, show
an increase of nearly two and a half million dollars, while
the difference between the figures relating to the first ten

months of this year and last year represents nearly eleven

million dollars. In no other way is the story of Canada's
march of progress better told.

While the statistics aflFecting the T. & N. O., the Can-
adian Northern and the Grand Trunk are encouraging, the
figures giving the increase of the latter have, on several
occasions, been larger. Comparing returns for the past
two months, it will be seen that increases are general with
the exception of the Toronto and Montreal Street Railways,
whose earnings for September were augmented bv the Can-
adian National Exhibition of Toronto and Old Home week
celebrations at Montreal.

HAMILTON STREET RAILWAY

Hamilton.—Street Railway earnings for the last quarter

amounted to $101,239.40, the largest in the history of the

company. This is attributed largely to the improved ser-

vice, since the reconstruction work on James and Barton
street was completed this year. A comparison of the earn-

ings for the first three-quarters of this year and the corres-

ponding periods last year is interesting.

1908. igog.

March $64,281.58 $68,260.47
June 78,37303 82,453.14
September 93,260.03 101,239.40

Total $235,915.64 $251,933.01

EDMONTON STREET RAILWAY.

RAILWAY EARNINGS.

We were unable to give the earnings of the following rail-

ways for the last week of October with the figures relating

to the other roads w^hich we published on page 520 of our
issue per last week :

—
1909. iqoS. Increase.

Grand Trunk $1,321,050 $1,287,065 $33,985
T. & N. 54.588 31,404 23.184

Appended is a statement which contains figures relating
to the past two months :

—

October, 'oo- Sept., '09.

C. P. R $9,684,000 $8,148,000
C. N. R 1,384,200 1.076,000

G. T. R 4.043,361 3,950.004
T. & N. 161,366 153,217
Montreal St 305,652 307,489
Toronto St 332,453 379,58i

London St 19.047 24.645

$15,930,079 $14,047,936

The month of October just past saw the completion of
the first year of actual operation of Edmonton's municipal
street railway. The number of passengers carried on the
street cars increased steadily throughout the year and
October crowned them all with 242,666 passengers carried,
and a net revenue realized of $10,224. The increase in the
number of passengers over the preceding month of Septem-
ber was 22,oiS. The increase in revenue was $617 taken in
during the month of November $9,607.

RAILWAYS AND CANALS OF CANADA.

(Expenditure on Construction for Past Year.)

The annual report of the Department of Railways and
Canals, issued on Tuesday, shows a total capital expenditure
on railways during the past fiscal year of $29,414,227, of
which $24,892,422 was on the National Transcontinental Rail-
way.

On canals the capital expenditures were $1,873,868.
These expenditures bring the total capital expenditure to the
present time on railways up to $215,148,689 and on canals to

$95,331,742.

The statement of receipts and expenditures of the Inter-
colonial Railway during the year shows that, as compared
with the preceding twelve months, there was a decrease in

the gross earnings of $646,489.07, of which $83,189 was in

passenger traffic and $551,942 in freight traffic. A com-
parison of the working expenses for the same period shows
an increase of $124.41 per mile of railway and ten cents per
train mile.

The traffic through the several canals of the Dominion
for the season of igo8 amounted to 17,502.820 tons, a decrease
of 3,640,819 tons, as compared with the previous year.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Newfoundland
ST. JOHNS.—Canadian manufacturers of railway ma-

terials have another opportunity to tender for a valuable con-
tract in Newfoundland. Mr. J. E. Kay, Canadian Trade
Commissioner at St. John's, reports to the effect that the

Reid Newfoundland Company are building a branch rail-

way 100 miles in length. Work on the permanent way has
just commenced under 2,000 men, but the rails vvill not be
laid until ne.xt spring. Manufacturers of steel rails, bridges
and railway materials should apply to H. D. Reid, The Reid
Newfoundland Co., St. Johns, Newfoundland.
Quebec.

ARTH.-VBASKA.-—The secretary-treasurer of the council

of the County of Arthabaska will receive up to Thursday,
December oth, tenders for the construction of a steel bridge
on the Becancour River, between the municipalities of St.

Louis of Blandford and the township of Stanfold. Louis
Lavergne, secretary-treasurer.

HULL.—Tenders will be received until Monday, 6th De-
cember, igoQ, for pumping- equipment. R. W. Farley, City
Engineer. (.Advertisement in the Canadian Engineer.)

MONTRE.AL.—Tenders will be received up to Wednes--
day, December ist, on 1,000 h.p. water tube boilers, 200 lbs.

pressure for The Saraguay Electric & Water Co. Mr. Chas.
Brandeis, C.E., Montreal.

MONTRE.AL. — Tenders will be received up to noon,
Wednesday, 17th November, for the construction of Police

and Fire Stations combined, corner of Mountain Avenue
and Marechal Street, Mount Royal Ward, and corner of

Third Avenue and Masson Street, Rosemount, St. Mary's
Ward. The plans and specifications may be seen at the

office of Mr. L. R. Montbriant, architect, 230 St. Andre
Street. L. O. David, City Clerk.

QUEBEC.—Tenders will be received until Tuesday, the

30th November, for the building of the substructure of the

Quebec Bridge. The general specification and form of

tender will be ready about November 20th ; but in the mean-
time contractors are invited to visit the office of the Quebec
Bridge Board of Engineers, Canadian Express Building,
Montreal, for the purpose of securing preliminary informa-
tion to enable them to submit tenders for this work. L. K.
Jones, secretary, Department of Railways, and Canals,
Ottawa.
Ontario.

BURLEIGH FALLS.—Tenders will be received up to

Tuesday, 16th November, for the works connected with the

construction of a concrete dam at Burleigh Falls, on the

Trent Canal. L. K. Jones, secretary. Department of Rail-

ways and Canals, Ottawa.
DUNNVILLE.—Tenders will be received until Thurs-

day, November i8th, for constructing a system of sanitary

sewers comprising about 18,000 lineal feet of tile sewers.
the contractor to furnish all materials therefore. The
entire work is to be completed on or before August 31st,

1910. Robert Bennett, Mayor; J. W. Holmes, town clerk;
Willis Chipman, chief engineer, 103 Bay Street, Toronto.

FLETCHER.—Tenders will be received until 15th No-
vember, 190Q, at noon for the contruction of drainage work
in the township of Tilbury East, according to the report,

plans and specifications of J. J. Newman, C. E., said work
bein.g as follows:—For enlarging and improving a part of

the outlet of No. 2 and No. 3 Government drains in said

Township and making embankments on each side of same
estimated cost $0,060. .Mex. Farquharson, Clerk.

LONDON.—Tenders will be received until Wednesday,
November loth, for underground conduit and cable system
for electric light and power supply. Tenders are also in-

vited until November 22nd on the transformers, motor gener-
ator set, voltage regulators, switchboards, lightning protect-
ors, instruments, arc and incandescent street lighting sys-

tems, and other electrical apparatus. Address, Mr. E. L
Sifton, Electrical Engineer, City Hall.

OWEN SOUND. — John Harrison & Sons Company,
Limited, of this town are advertisinir for tie timber. They
will pay high prices for Tamarac and Cedar, 7^-^ inches or
over at the top ; 8 feet lengths or multiples.

OTTAWA.—Tenders will be received until Thursday,
November 25th, for the packing of material and supplies for
points along the Yukon Telegraph line between Quesnelle
and Atlin, in the course of the season of 1910, igii, and
igi2. Forms of tender and specification may be obtained
and form of contract seen on application to Mr. J. T. Phelan,
Superintendent of Government Telegraphs, Vancouver, B.C. ;

Mr. William Henderson, District Superintendent Government
Telegraphs, \'ictoria, B.C. ; and from the Government Tele-
graph Agents at Ashcroft, B.C. ; Quesnelle, B.C. ; Hazelton,

B.C. ; and Telegraph Creek, B.C. Napoleon Tessier, secre-

tary. Department of Public Works, Ottawa.
' TORONTO.—Tenders will be received up to Tuesday,

November i6th, for steam fire-engines and life-saving ma-
chines. Joseph Oliver, Mayor, Chairman Board of Control.

TORONTO.—Tenders will be received until Wednesday,
November 24th, for pole line supplies. Specifications may
be seen at the Electrical Department. Jos. Oliver, (Mayor),
Chairman, Board of Control. (.-Vdvertisement in the Can-
adian Engineer.)

TORONTO.—Tenders will be received until Monday,
November 22, for additions and alterations to the Toronto
General Post Office. Plans may be seen at the office of Mr.
Thomas Hastings, clerk of works. Customs Buildings, Tor-
onto; N. Tessier, secretary, Department of Public VVorks,
Ottawa. (Advertised in the Canadian Engineer.)

TORONTO.—Tenders for electric wiring in the branch
librarj' on the north-west corner of Gerrard Street and Broad-
view .\venue will be received up to Thursday, November 25th.

E. S. Casw'ell, Secretary-Treasurer, Toronto Public Library.

TORONTO.—Tenders for steam fire en.gines and life-

saving machines will be received up to noon Tuesday, Novem-
ber i6th, Mr. Jos. Oliver, (Mayor), Chairman, Board of

Control.

Manitoba.

fl.ARTNEY.—Tenders will be received up to December
6th, at 5 p.m., for the construction of a pile bridge across
the Souris river on section 25—5—25, near Lauder. Plans
and specifications may be seen at my office in Hartney. T.
B. Woodhull, secretarv-treasurer. Municipality of Cameron.

WINNIPEG.—Tenders are invited by the Board of Con-
trol for the construction of numerous sewers. M. Peterson,
secretary; Col. Ruttan, citv engineer.

WINNIPEG.—Tenders arc invited until Thursday, No-
vember iSih, for 100 six-inch fire hydrants, for the domestic
waterworks system. Colonel Ruttan, City Engineer; M.
Peterson, secretary. Board of Control.

WINNIPEG.—Tenders will be received for drainage, re-

quiring approximately the removal of over 200,000 cubic
yards of material, up to noon of Monday, the 22nd of No-
vember. .Arthur Stewart, 323 Main Street.

Saskatchewan.

RF.C. I\.\.—Tenders will be received up to Monday, No-
vember 15th, for the construction of two reinforced bridge
abutments for a highway traffic bridge, to be constructed
over the Notekeu creek. F. J. Robinson, Deputy Commis-
sioner, Department of Public Works.

ritlsh Columbia.

NORTH VANCOUVER.—Tenders are invited until

Thursday, November i8th, by Alexander Phillip, clerk of the
municipality for $30,000 general, $17,474 local improvement,
and .$15,000 water district debentures.

REVELSTOKE.—Tenders will be received until No-
vember 15th, for 1,130 feet wooden pipe, continuous stave,
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in place ; concrete dam and g-ate house, containing' about

S.ooo yards, and for 4,000 barrels Portland cement. Smith,
Kerry & Chace, engineers, Winch building, Vancouver, B.C.,

and at Calgary, .Alta., where further particulars may be ob-

tained.

V.-WCOUVER.—A twenty-mile ditch system is being
constructed for the Quesnelle Hydraulic Gold Mining Com-
pany, in the Cariboo Mining district by Messrs. Burr &
Ferguson, civil and hydraulic engineers, :iO Loo Building
Vancouver, who are in the market for supplies required in

connection with the construction of dams, tunnels, ditches,

tlumes, pipe lines, etc., and invite manufacturers of such
material to forward them doscriptivr literature.

CONTRACTS AWARDED.

Nova Scotia

H.ALIF.W—Tenders for supplying three thousand feet of

2>3-inch hose, three hundred feet of chemical hose and some
suction hose were not considered by the board of works, at

their recent meeting, because the specifications called for a
four-year guarantee and the tenders submitted were only
on the basis of a three-year guarantee.

Quebec.

MONTRE.AL.

—

A contract was awarded for paving work
to Laurin & Leitch, by the St. Louis Council.

MOXTRE.AL.—The Water Committee aw-arded a contract

to Messrs. Muir and Son, for 12,000 tons of Old Mines Sydney
soft coal at $.s(i5 per ton. This is the lowest figure the citv

has paid for a long time.

Ontario.

OTT.AW.\.—The Government has formally awarded the

contract for the construction of the Kippewa dam to Morrow
and Beattie, of Peterborough. The work is to cost .'526,210.

The dam will create in Lakes Temiskaming and Kippewa
reservoirs for the conservation of waters for distribution dur-
ing the summer months.

ORILLI.\.—Mr. J. A. Macllwraith will lay 20-inch cast

iron pipe from the comer of King and Front Streets, into

the pumping station, at 83c. a foot, the town to supply the
pipe.

PORT .\RTHUR. — Tenders for the construction and
equipment of a power station in connection w-ith Hydro-El-
ectric Power Commission, to cost approximately $60,000.
are in the hands of the commission and will probably be
considered at an early date.

H.\MILTON.—A new supplied wagon for the fire depart-
ment w-ill be furnished bv J. D. Patterson & Company, for

$165.
S.A.RNL\.—P. Corrigan & Company, have been awarded

a contract for the construction of the Durand Street sewer, at

$6,927.73. Fred. Wales offered to do the work for $6,827.73.
TORONTO.—On page 521 of last week's issue we an-

nounced the award qi contracts for 16 sixteen-inch stop valves
and 2 check valves for water mains. The Canada Foundry
Company were given the contract for the check valves at

$74.27, while Mr. Matthew Warnoch received the order for

16 stop valves at $93.50 each. Other tenders were:

—

Stop Valves. Check Valves.
$100.25 each $130.25 each

99.00 " *I25.00 "

95-40 " Si. 41 "
245.00 " 75.00 "

146.26 " 85.00 "
*Flange ends, $95 each.

TORONTO.—The City of Toronto received the follow-
ing tenders for electrical apparatus for the waterworks, par-
ticulars of which were given on page 42, of the Canadian
Engineer for October 15th:

—

1 "F.,"

I

"G."
tSectionI .Mternative |Altern'tivelSection]Section[ & "H."

No| "F."
I

"F. I."
I

"F. 2."
i
"G."

I
"H."

I

comb'd

1 I 6i,4SO
I

Add $ 250
I
Add $865 | 43,975 I 17,460 ]..:....

2 74rr84
I
Deduct 2006 |

" 1,061. |
49..95I

I '4,347 i

3-|7S.4&Sl " '. 70Oof " J,000
I 50,170

I 16.585
I

4 I 56,319 I
-'^dd 2S40

I -
" 1,695 I 40,674 I 13,257 I 107,756

5. I 83,036 I
" 3422 [_ .'^.,ijj599T 47.379 1 10,730 I 140,14s

6
I 72,750 I

" 2650 f" 1,350
I
48,100

I
16,060

I

It will be observed that only two tenders were submitted
for sections "F.," "G.," and "li" combined, viz., tenders
No. 4 and 5. No. 4, the tender of the Canadian Westing-
house Company was accepted. The next lowest tender for
section "F." and "G." is No. i, of the Dick, Kerr Company
of England, submitted by the Canadian representatives-
Chapman & Walker, Toronto. Tender .No. 5, containing the
lowest individual price on section "II.," is that of the Lan-
cashire Dynamo & Motor Company of England.

TORO.XTO.—Contracts were awarded on Wednesday for
eighteen pumps which will be installed in connection with the

I
waterworks extensions. Section A, awarded to Jens Orten

I

Boving, London, England, $14,800, was for four pumps with
a capacity of 13,500,000 gallons each, for the main pumping

I

station. The highest tender was $52,200. Section B, John
j

McDougall, Caledonian Iron Works, Montreal, $11,703, was
1

for two pumps with a capacity of 5,000,000 gallons, for the
high-pressure fire system at the main pumping station. The

I

highest tender was $35,000. Section C, Jens Orten Boving,
$6,500, was for four pumps with a capacity of 16,000,000 gal-
lons each, for the high-level pumping station. The highest
tender was $24,000. Section D, John McDougall, Caledonian

^

Iron Works, $7,385, was for four pumps with a capacity of 6,-
500,000 gallons each, for the high-level pumping station. The
highest tender was $18,400. Section E, Canadian General

j

Electric Company, $4,822, was for four pumps with a capacity

I

of 1,500,000 gallons each, for the Island pumping station.
The highest tender was $14,500.

WESTON.—On page 522 last week we gave the names of
the successful tenderers in connection with the waterworks
here. This week Mr. George B. Maark was awarded the con-

1
tract for the filtration basin, at $2,675. The unsuccessful

I

tenderers were John F. Connoly, $2,900, and J. H. McKnight,
$2,700.

Sasltatchewan.

MOOSE J.'\W.—Coal for power plant contract was award-
ed to J. H. Wellington at $5.30 a ton f.o.b.. Moose Jaw.
Other bidders were:—Pioneer Lumber Company, $5.10;
Hitchcock & McCulloch, $5.10 and $6.05; McLean-Hodge
Company, $5.40 and $5-35; C. W. Milestone, $5.40. All
prices were f.o.b. cars, Moose Jaw, where all firms tendering
are located.

RAILWAYS.

Ontario
PORT COLBORNE.—It is thought that the construc-

tion of the electric line from Port Colbome to Welland will
be completed by January.

OTT.-KW.'X.—The C. P. R. company will seek authority
to build a line of railway from a point on its Pheasant Hills
branch at or near .'Vsquith, Sask., northwesterly for a dis-
tance of twenty miles.

SIMiCOE.—A resolution was passed at a recent meeting
of the town council to grant permission to Brantford-Port
Dover Electric Railway to construct a line through the town
of Simcoe.

TORONTO.—Word was received at the Toronto offices
of the Grand Trunk Pacific this week that the section of the
new line between Wainwright and Edmonton, .A.lta., will not
be ready for through traffic till the spring. The road is in
order, but the Railway Commission has refused to allow
through trains to run, until the line has been properly fenced
all the way. Contractors are rushing the work, but there are
several months' work yet to be done.

FORT WILLT.AAi. — Master mechanics of the entire
C. P. R. system held their annual meeting here on Novem-
ber 5th and 6th. .Among those attending were representa-
tive? from the .Atlantic to Pacific, includinor Vancouver. Cal-
gary, Halifax, Montreal and Toronto. The meeting was
held to discuss and devise ways and means for the better-
ment of the mechanical department.

PORT .ARTHUR.—The C.N.R. will erect new sheds and
a 40-stall round-house here.

Manitoba.

WINNIPEG.—The final location surveys for the Hudson
Bay railway from the Pas Mission north are being pushed
forward rapidly and at the present time 20 miles of the rail-

way are ready for the contractors. No matter which terminal
is -selected on the bay, either Churchill or Nelson, the first 200
miles follow the same route, and it is expected that this will
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be proceeded with in the spring. In the meanwhile plans

for the bridge across the St. Boniface will be proceeded with

and the contract for its construction will probably be let as

soon as they are ready.

BR.'W'DON.— It is stated here, on reliable authority,

that the C.P.R. has decided to build a new line from Birtle

to Brandon, via Hamiota, and that work will begin as soon

as possible.

Saskatchewan.

PRINCE ALBERT.— .A. party of engineers and survey-

ors arrived in the citv this week, completinij the survey of

the proposed line of the G. T. P. from Watrous, Sask., to

Prince .•\lbert. The party has been woxking on the survey

for the last eight weeks and report that the new line will be

easy to build. Watrous is 100 miles direc.iy south of here

and the proposed road will follow almost a direct route to

this city. The line will cross the south branch of the Sas-

katchewan, eighteen miles from here and will follow along

the south bank, entering the city and crossing the C.N.R.

tracks at the roundhouse. It will be run parallel with the

C.X.R. through the city, the route being surveyed along the

edge of the hill.
1

Alberta . ,

STETTLER.—Steel-laving operations are being carried

on bv the C. P. R. east of here, and it is expected that this

section of the road will be completed shortly.

British Columbia
\K I. SON.—The immediate construction of an impor-

tant stretch of railwav in the Boundary country is announced.

The portion of the line which will be built in the next three

months will be a spur from Hartford Junction to the .Mhel-

stan and Jackpot mines of the Wellington camp. The con-

tract for this section of line has been awarded by the C.P.R.

to W. P. Tiernev & Co. This will be the commencement of

what will eventually be a 15 or 20-mile line, passing through

one of the richest' sections of the Boundary. On the com-

pletion of the three-mile stretch, the work will probably be

carried forward to the remaining portion of the line.

» ^ «

CEMENT—CONCRETE.
Quebec.

MONTRE.AL.—In connection with the reorganization of

the Canada Cement Company the superintendents of the

several mills have been retained as follows:—William O'Neil,

of the International Company, at Hull, Irwin Kohler, of the

Lehigh, at Belleville: D. M. Butchart, a; Owen Sound; S.

R. Preston, at the Vulcan; Fred Kilbourn. of the Lakefield

at Montreal, and W. H. E. Bravcnder, at Calgary, and others

in like position. Mr. .\. C. Tagge ha? been appointed chief

superintendent, and H. L. Doble. chief accountant of the

company. H. A. Clarke is in charge of transportation, and

other similar appointments will be made in a few days.
» < «

LIGHT, HEAT. AND POWER.

Quebec
MONTRE.AL.—The second reading was given by the

City Council to a by-law authorizing the corporation to es-

tablish a municipal lighting plant. The idea is that the city

shall light the streets by utilizing the power derived from

burning garbage.
Ontario.

PORT ARTHUR. — By a vote proportioned at almost

three to one Port .Arthur ratepayers decided to accept the

. agreement made with the Ontario Hydro-electric Commis-
sion for the delivery of power. The total vote was smaller

than expected, standing at 425 to 160.

COLLI NOWOOD. — This municipality will shortly in-

stall a producer gas plant. It is expected that the machinery
will be shipped from the Old Country some time this week.

TRENTON.—Messrs. Moore & Scollan of 47 King St.

West, Toronto, have been called in by the municipality of

Trenton, to advise in connection with a by-law to grant a

franchise to the Trenton Electric and Water Power Company.
PRESTON.—On Tuesday and Wednesday, October 26th

and 27th, the engineers and others interested in the supply

-of Niagara power to various Ontario municipalities met in

the council chamber of the town hall. Mr. R. A. Ross pre-

sided. The question of rates for lighting was discussed, but

no decision was reached, and the matter will come up again

-at a meeting to b* held in Toronto on November i6th and

17th. A law for the inspection of all electric wiring was re-
commended, and the Legislature will be urged to pass such
legislation. Tenders on 13,000 volt insulators were received
and accepted, and the secretary was instructed to write to

the various municipalities and ask them to file their orders
for etiuipment. 'Ihe superintendent of the Gait, Preston,
and Hcspeler Railway furnished complimentary tickets to the

engineers and invited them to visit the towns of Waterloo,
Berlin, Preston, Hespeler and Gait which are reached by
their railway. In the evening a banquet was tendered the

engineers at the Delmonte Hotel.

Manitoba
WINNIPEG.

—

A recent report made by Smith, Kerry &
Chace to the city council says that the contractors are mak-
ing good progress on the civic power plant at Point du Bois.

On the transmission line the concrete footings for towers
arc complete with the exception of about 12, between the

Brokenhead river and Bird's Hill. About 25 footings in all

have been put in. Forty-nine miles of telephone line have
been completed.

British Columbia.

XFLSO.X.—One of the most important private enter-

prises being carried on in the interior is that of the Bull

River Falls Power & Light company in the Fort Steele dis-

trict. An immense flume is now almost completed which
will give at lowest water about 10,000 horse-power. The
company proposes to supply light and power to all the towns
in the Pass country from Michel and eastward to Moyie. A
connection from the falls town with Jaffray by electric rail-

way is also contemplated. This may eventually be extended
to Fort Steele and Cranbrook.

FINANCING PUBLIC WORKS.
New Brunswick.

ST. JOHN.—Bonds amounting to $6,500 will be issued
by the municipality to cover the cost of laving water mains
in Milford.

Quebec.
MONTREAL.—Until November isth, tenders are invited

by J. A. Gauthier, secretary of the Commission of Catholic
Schools of Outremont, for an issue of debentures amounting
to $50,000.
Ontario.

GUELPH.—Debentures aggregating $50,000 will prob-
ably be advertised for sale at an early date. The issue was
sanctioned two years ago by the ratepayers, for Niagara
power purposes.

Manitoba.
BRANDON.—A by-law to provide for improvements to

the north approaches of the city, involving an expenditure
of $10,000, is being considered by the City Council.

SW.AN RIVER.—The ratepayers have carried a $15,000
by-law for the purchase of lighting plant, fire engine, weigh
scales, etc.

SEWERAGE AND WATERWORKS.
Saskatchewan

YELLOW GRASS.—The completion of the construction

of the waterworks system, being installed bv the town, is

now in sight. The laying of the mains will be finished this

week. The machinery for the pumping station at the sup-

ply wells is expected every day. The centra! power station

is practically completed, and ready for operation.

Quebec
MONTRE.\L.—Mr. William Perry, hydraulic engineer,

has just completed several interesting installations of water-

works machinery. These include a new plant for the Mont-

real Light, Heat & Power Company, pumping plant for the

water supplv of the Royal Victoria Hospital, and for Willetts,

Limited, Chambly Canton, Que., a water supply delivering

three thousand gallons a minute.

Ontario.

H.AMILTON. — City Engineer Macallum is preparing

plans for extensions to the waterworks system, to provide

water for newly annexed districts of the city. Fire Chief

Ten Eyck and the city engineer will also report on a scheme

for fire protection which has been asked for by residents

of the east end mountain top. The work of cleaning out

the filtering basins has been completed.

WELLAND.—The city council have approved of the
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water commission's scheme to build a new eiffht-iuch main.
Manitoba.

lUvANDON'.—The sanitary committee have recommen-
ded the extension of the sewer outlet, and the city engineer
win prepare an estimate of the cost of the work.

PERSONAL NOTES.

MR. W. E. FOSTER has been appointed assistant

solicitor for the Grand Trunk Railway, with headquarters at

Montreal.
MR. G. E. M.ASON, of the Lancashire Dynamo & Motor

Company, Tralford Park, Manchester, England, has opened
an office in the Pctcrkin HuiUlins:, Uav Street, Toronto.

MR. E. R. F.\R1B.\ULT, of the Geological Survey Staff,

has accepted the post Of Superintendent of Mines for the
Quebec Government.

MR. WILLI.AM MURDOCH, city engineer, of St. John,
N.B., has also been appointed director of Public Works in

that municipality.
MR. .-VLLEN WATERS succeeds Mr. N. H. Brydson as

city engineer of Nanaimo, B.C. Mr. Brydson, it will be re-

membered was recently appointed assistant city engineer of

Victoria, B.C.
MR. E. P. FE.ATHERSTOXHAUGH, professor of elec-

trical engineering in the University of Manitoba, was called

in by the City of Winnipeg to give e.xpert evidence with refer-

ence to the production of electrical energy used to operate

the cars of the Winnipeg Electric Railway.

MR. A. F. TOWNSEND, for the past three years mana-
ger of the C. B. Electric Co., at Sydney, has resigned to take
charge of an important branch office of Stone & Webster,
in Xew England. Mr. H. C. Foss, cf the S. & C. B. Rail-

way Co., will succeed Mr. Tovvnsend and will manage both
Comi^anies.

» ^ «

OBITUARY.

MR. JOHN W. P.ATERSON, president of the Paterson
Manufacturing Company, Toronto, died at Mobile, .Ala., on
November 6th, igog.

MR. B. J. COGHLIN, of the B. J. Coghlin Company,
Montreal, Que., died at Montreal November loth, igog. Mr.
Coghlin was particularly well-known to the mercantile trade
of Canada, being agent for some of the large steel rail firms,

and also connected with the Montreal Spring and Axle Works.

MARKET CONDITIONS.

Montreal, November loth, 1909.

It wouM seem that the trade in pig-iron in the United Slates has
shown some falling off since the first of November. Of course, the
October trade was enormous so that the present lull does not mean that
there is dullness, a large tonnage still changing hands. The tone of the
market, however, is natural'y a little less strong than previously and It

might be that in some instances top figures are not being demanded. The
volume of business in finished steel products is as large as ever. The
main drawback to trade for the balance of this year, is the congestion at

the mills. Apparently, some of the largest interests are now open to do
business for delivery for the first quarter of 1910. Some 18,000 tons of

fabricated structural steel have been contracted for already this month
and there is enquiry for at least 60,000 tons more. Railway work has been
conspicuous, but additional orders for rails and rolling stock are pending
for 1910 delivery. In October, the merchant blast furnaces of the country
made pig-iron at a greater rate than shown in any previous month in the
history of the industry, although they barely passed the previous high
record. At the same time, the steel works were making pig-iron at a rate
of 3,000,000 in excess of their rate which made previous records in 1907.

There has been a considerable turn-over on the Glasgow pig-iron war-
rant market, this week. American cables, according to advices dated the
end of October, were less' bullish and the price of Cleveland warrants
eased off,, but later cables were better, and with few sales the price rose
again about 6d. Shipments from Middlesboro continue to improve and the
increase in store is consequently comparatively small.

In the local market the tone is steady, after the alterations of a week
ago. Merchants seem to have a different view on the subject of steel

plates, which were previously easy in tone, it being now considered that
the market stands a very fair chance to advance within a short time.

This remark applies to bars and structural steel and many other lines of

finished and semi-finished products, the tone being firm throughout. Some
merchants cannot quite understand why advances have not taken place be-

fore this, their belief being that there is no necessity to any longer accept
the prices which have prevailed for such a long time past. The demand
for pig-iron is apparently quite satisfactory' and is fully up to production.

Following arc this week's quotations :

—

Antimony.—The market is steady at 8 to 8Kc.
Bar Iron and Steel.—The market promises to advance shortly. Bar iron,

$1.85 per loo pounds; best refined horseshoe, $2.10; forged iron, $2; mile*

steel, $1.85; sleigh shoe steel, $1.85 for i x H-base ; tire steel, $1.00 for

I X >i-base ; toe calk steel, $3.35 ; machine »tccl. iron finish, $1.90; im^
ported, $}.3o.

Boiler Tubes.—The market is steady, quotations being as follow*:—
iX and 3-inch tubes, 8Jic. ; aji-incb, loc.

; 3-iach, iiMc; jji-inch. 14 i-ac.

;

4-inch, 18 I-3C.

Building Paper—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds;
(elt paper, $3.75 per too pounds; tar iheathios, 40c. per roll of 400 square
(ect; dry sheathing, No. i, 30 to 40c. per roll of 400 square feci; tarred
fibre, 55c. per roll; dry fibre, 45c. (See RoofiDg ; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,
Montreal:— $1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding loc. for
each bag. Good bags repurchased at loc. each. Paper bags cost aH
cents extra, or loc. per bbl. weight.

Chain.— Prices arc as follows per 100 lbs. :—J4 -inch, $4.90; 5-16-inch,
$4.40; H-inch, $1.70; 7-16-inch, $3.50; j4-inch, $3.15; 9-iO.inch, $3.30; H-inch,
$3-»5; .*4-inch, $j.io; 7^-iiich, $3.05; i-inch, $3.05.

Coal and Coke.—Anthracite, egg, stove or chestnut coal. $6.75 per ton,
net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova
Scotia coa!, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,
$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal.

Copper.—Prices are strong at 14 to mI^c.

Explosives and Accessories.— Dynamite, so-lb. cases, 40 per cent, proof,
15c. in single case lots, Montreal. Blasting powder, 35-lb. kegs, $2.35 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100; broken lots, $1; electric
blasting apparatus :—Batteries, 1 to 10 holes, $15; i to 30 holes, $35; 1 to
30 holes, $35 ; 1 to 40 holes, $50. Wire, leading, ic. per foot; connecting,
soc. per lb. Fuses, platinum, single strength, per loo fuses:—4-ft, wires,
$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; lo-ft. wires, $5. Double strength
(uses, 4-ft., $3.75; 6-ft., $4.29; 8-ft., $4.83; lo-ft., $5.37, Fuses, time, double-
tape, $6 per 1,000 feet; cxplohmeters, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, a8*gauge, are:—
Queen's Head, $4.10; Colborne Crown, $3.85; Apollo, lo^ oz., $4.05.
Add 25c. to above figures for less than case lots ; 36-gauge is

35c. less than 28-gauge, American 28-gauge and English 26 arc equivalents^
as are American loj^ oz., and English 28-gauge.

Galvanized Pipe.—(Sec Pipe, Wrought and Galvanized).

Iron.—The outlook is strong. The following prices are for carload
quantities and over, free on dock, Montreal, prompt delivery; No. 1 Sum-
merlce, $20.50 to $21; scrected Sumraerlee, $20 to $20.50; soft Summerlee,
$19.50 to $30; Clarence, $18.25 to $18.50; Midland or Hamilton pig is

quoted at $20 to $20.50 per ton for No. 1 f.o.b., cars at point of produc-
tion. No. 2 being $19.50 to $20, and No. 3 $19 to $19.50 for delivery during
the next six months. It is said Dominion and Scotia companies are not
quoting prompt delivery. Carron No. i, $20.50 to $21; Carron special, $20
to $20.50.

Laths.—See Lumber, etc.

Lead.—Prices are about steady at $3.55 to $3.65.

Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at milt

points, carrying a freight of $1.50. Red pine, mill culls out,

I

$18 to $22 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, i-io-

i

by 4-in. and up, $15 to $17 per 1,000 ft ; mill culls, $12 to $14. Hemlock,
I log run, culls out, $13 to $15. Railway Ties; Standard Railway Ties,

I

hemlock or cedar, 25 to 45c. each^ on a 5c. rate to Montreal. Telegraph
i
Poles; Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 30-fi.,

j

$1.75 to $2 ; 3S-ft., $3.75 to $3.25 each, at manufacturers' points, with 5c.

!

freight rate to Montreal. Laths : Quotations per 1,000 laths, at points

I

earring $1.50 freight rate to Montreal, $3 to $3. Shingles : Cedar
[

shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3,

Nails.—Demand for nails is better and prices are firmer, $2.40 per
keg for cut, and $2.35 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon ; girder, bridge,
and structural paint for steel or iron—shop or field—$1.20 per gallon, in

barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe—Cast Iron.—The market is unsettled and uncertain, as dealer; are
compel'ed to meet competition from all sources. Prices are easy and ap'

proximately as follows :—$31 for 6 and S-inch pipe and larger
; $32 fo»

5-inch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Gas
pipe is quoted at about $1 more than the above.

Pipe.—Wrought and Galvanized.—Demand is much better and
the tone is firm. though prices are steady, moderate-sized
lots being: Ji-Jnch, $5.50 with 63 per cent, off for black, and 48 per cent,

off for galvanized ; li-inch, $5.50, with 59 per cent, off for black and 44 per
cent, off for galvanized; J^-inch, $8.50, with 69 per cent, off for black, and

59 per cent, off for galvanized. The discount on the following is 72% per
cent, off for black, and 62?^ per cent, off for galvanized; H-inch, $11.50;

i-inch, $16.50; 1'4-inch, $32.50; :54-inch, $27; 2-inch, $36; 3j4-inch, $57*5o;

3-inch, $75.50 ; ?'3-inch, $95 ;
4-inch, $108.

Plates and Sheets.—Steel.—The market is steady. Quotations are: $2.20

for 3-16; $=.30 for !§, and $2.10 for U and thicker; 12-gauge being $2.30;

4-gauge, $2.15 ; and i6-gauge, $2.10.

Rails.—Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $11 is given for 60-lb. and 70-lb. ; 80-lb. and heavier, being $30;

rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at

$27 to $2Q per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. per roll; three-ply, 95c. per roll

of loo square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb.

(See Building Paper; Tar and Pitch; "Nails, Roofing).

Rope.— Prices are steady, at 9c. per lb. for sisal, and ioj4c. for Manila.

Wire rope, crucible steel, si.x-strands, oinceten wires; ^i-in., $2.75; 5-16,

$3-75: W. $4-75 ; H. $b-'5: 56, $6.25; H, $8; 7«, $10; i-in., $13 per 100 feet

Spikes.—Railway spikes are firmer at $2.45 per loo pounds, base of

Sj4x9-i6. Ship spikes arc steady at $2.85 per too pounds, base of H x 10-

inch, and Ss x 12-inch

Steel Shafting.—Prices are steady at the list, less 35 per cent. Demand
is on the dull side.

Telegraph Poles —See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about

500 pounds; roofing pitch, No. i, 70c. per 100 pounds; and No. 2, 55c. per
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"DESERONTO"

Charcoal Pig Iron

A. C. LESLIE & CO.
LIMITED

MONTREAL
100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-

barret; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180

to 300 pounds. (See building paper; also roofing). *

Tin.—Prices are unchanged, at 32>4 to 33c.

Zinc—The tone is steady, at 6 to 6}ic.
« « * •

Toronto, November nth, 1909.

In building materials of a universal kind activity continues. Bricks,

broken stone, lime, sewer pipes, are all moving well; even cement is tak-

ing on a more satisfied tone since writers for the press have begun to

demonstrate that the merger is going to be a blessing in disguise and will

ensure a regu'ar supply at a fixed price. The price of hard coal has ad-

vanced, as our quotations show, soft coal continues as before. Coke is

higher, as a result of much increased activity in iron and steel output in

the United States, and the supply is no longer abundant. Metals con

tinuc at last week's quotations, all iron and steel prices being firm.

The following are wholesale prices for ToroQ^o, where not otherwise

explained, although for broken quantities higher prices are quoted:

—

Antimony.—Demand active and price higher at $9.25 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10 ; single bitted, per

dozen, $7 to So.

Bar iron.—$1.95 to $2, base, per 100 lbs., from stock to wholesale

dealer. Market well supplied.

Boiler Plates.— ;i-inch and heavier, $2.20, Boiler heads 25c. per 100

pounds advance on plate. Tank plate, 3-16-inch, $2.40 per too lbs.

Boiler Tubes.—Orders continue active. Lap-welded, steel, iJi-inch,

IOC.; iH-inch, qc. per foot; s-inch, $8.50; 2'4-inch, $10; 2H-inch, $10.60;

3-inch, $13. 10; 3.S-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll; tarred, 40c. per roll. Demand is

only moderate.
BrIckS.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $10 for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works

per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 2-inch, or larger,

price al'. the same. The demand has been active for some weeks, and sup-

ply not t-qual to it; feeling is upward. Broken granite is selling at $3

pel ton for gr.od Oshawa.
Cement.—Manufacturers* prices for Portland cement are $1.35 without

bags, or $1.65 including cotton bags for car lots on board car. Fort William

or Port Arthur; the price at Toronto is $1.30 without bags, or $1.70 with

bags. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town. Demand is fairly steady.

Coa^—Retail price for Pennsylvania hard, $7^5 net, steady. This

price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $6.<x». These are al! cash, and the quantity purchased does not

affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $370 to $3.80; mine run,

$3.60 to $3.75; slack, $2.65 to $2.85; lump coal from other districts, $3.40

to $3.70; mine run loc. less; slack, $3.50 to $2.70; cannel coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at

from $s.75 to $6.00 ; Reynolds ville, $4.90 to $5.00; Conncllsville, 73-hour

coke, $<;. 50,

Copper Ingot.—The market continues as before stated, price being
$13. Re in SM-r^f. and the demand normal.

Detonator Cape.—7sc. to $1 per 100; case lots, 75c. per 100; broken
quantitiri, 5i.

Dynamite, per pound, 31 to asc, as to quantity.
Rooting Felt.—An improvement in demand of late, no change in price,

which i'- ji ^. per loo lbs. Much is being now used for lumber camps.
Fire Bricks.-English and Scotch. $30 to $35; American, $25 to $35 per

1,000. The demand is steady.

Fuses.— Electric Blasting.-Double strength 4 feet, $4.50; 6 feet, %$;
8 feet, $5-50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

S4<5o; to feet, $5, per too count. Bennett's doub'e tape fuse, $6 per 1,000

feet

iron Chain.— if -inch, $5.75 ; 5-1 6-inch, $5.15; Ji*inch, $4.15 ; 7- 1 6-inch,

$3.95; ^-inch. $3.75: 0-16-iDch, $3.70; >t*inch, $3.55; H-inch, $3.45; H-inch,
$3.40; i-inch, V3>4o, per 100 lbs.

Iron Pipe.- Rrpeat quotations of last week, as fo'lows :—Black, Jf
*

li-inrh. $3.35 : 9{-inch, $3.63 ; Itj-inch, S3.28 ; i-inch, $4-70 ; 1 Ji*

I S -inch, $7.70; 3-inch, $ 10.26 ; a '^ -inch, $16.39 ; 3-inch, $3i.s3 ;

-08; 4-inch, $3a.7*. 4'^-inch, $38; 5-inch, $4^5": 6-inch, $56
Gil.anlied, M-inch. $3.86; H-inch. $3-08; %-^nch, $3.48; ¥-inch, $4.43:
i-tnch, $6.35: iJi'inch, $8.66; iS-inch, $10.40; 3-inch, $13.86, per 100 feet

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at
kilns outside city 22c. per lou lbs. f.o.b. car without freight. Demand is

i^'und.

Lumber.—Prices continue steady, and city demand still active.

We quote dressing pine $33.00 to $35.00 per M; common stock
boards, $26 to $30 ; cull stocks, $30 ; cult sidings, $17.50 ; Southern pine
dimension limber from $30 to 45, according to size and grade; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.50 to $17; spruce flooring in car lots, $22 to $24; shingles,

British Columbia, $3 to $3.10; lath, No. i, $4.25; No. 3, $3-75 » for white
pine, 48-inch ; for 32-inch, $1.60.

Nails.—Wire, $2.35 base; cut, $2.60; spikes, $2.85 per keg of mn lbs.

Pitcti and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per loo lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $30.50 for No. 3 ; Cleveland, $30.50 to $31 ; in Canadian pig,

Hamilton quotes $19.50 to $30 per ton. Producing plants are everywhere
busy, and there is considerable business in prospect for 1910.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,

$3; retail, $;.is per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per loo lbs., $3.25 ; in barrel lots,

$2.05. Plasterer's, $2.15 per barrel of three bushels.

Ready Roofing.—Dealers report a large demand, the prices being as
before, per catalogue

Roofing Slate.—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and costly from
the Rockland quarries of the Eastern Townships in Quebec. There is a

great variety of sizes and qualities, so that it is difficult to indicate prices.

But No. I Pennsylvania slate 10x16 may be quoted at $7.25 per square of

too square feet, f.o.b., cars, Toronto ; seconds, 50c. less. The demand
continues active ; competent roofers are scarce.

Rope.—Sisal, 9JaC. per lb.
;
pure Manila, i254c. per lb.. Base.

Sewer Pipe.—
4-in.

Straight pipe per foot $0.20
Single junction, i or 2 ft. long .90

1.50Double junctions
Increasers and reducers
P. traps

H. H. traps

2.00

2.50

6-in.
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ACCIDENTS.

The question of ensuring the safety of life and limb
is one that should enter into the engineer's design and
the workman's execution. It is just as much a part of
construction as of operation. No opportunity for in-

creasing safety should be neglected. As man to man we
owe this to our fellows, and on the plane of industrial

conditions the prevention of accidents is a good invest-

ment.

The I-'idelity and Casualty Company, of New York,
in a recent publication, entitled "The Prevention ot In-

du.strial Accidents," points out with great emphasis that

by far the larger number of accidents are due to negli-

gence—negligence sometimes only by the one wh(»

suffers.

I

The absolute prevention of accidents is impossible

;

yet there is a wide field for work, and by insjjcction,

legislation and co-operation the wast^ may Ije much
reduced.

The employer has his part to do. He must provide

suitable surroundings, pure air, sufficient light and plenty

of room. A man working under good, healthy conditions

will be less apt to blunder than the over-worked,

crowded, sickly individual, with little interest in what
he is doing or what he does.

The employer should also pro\ide well-designed

machinery, hoists, scaffolds, or whatever his men are

working with or on. It is his duty to see they are work-
ing in guarded surroundings. They give their time and
energy and thought to him—for a price. He does well

to include in that price a care for their safety. He
knows what is required of them, and will not allow a

workman through ignorance to suffer. New men require

careful instruction, followed by wise supervision. It may
be all true that a man's value increases as the want of

supervision decreases. But knowledge must be gained

before the workman Ijecomes careful and prudent. Some-
times he becomes an exf>ert by imitation, sometimes by

reflection and experience. But instruction is necessary.

ENGINEER'S SKETCH BOOK.

Everv engineer who aspires to advance in his pro-

fession should learn to sketch—all the better if he can

sketch rapidly and with good taste. It is just as neces-

sary for the engineer to be able to make an accurate,

understandable sketch as it is for him to be able to

write a good letter or furnish an understandable drawing.

Drawing is a universal language, in picture, in car-

toon, in plan. It conveys ideas practically impossible

with the spoken or written word.

.A.side from the training that comes w-ith the clear

thinking necessary to produce a good sketch, the en-

gineer is preparing a record which will preserve per-

manently the information he or his chief may require.
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A good sketch will suggest ideas and furnish infor-

mation at a glance that pages of written matter will not

convey. It places the whole situation before the eye so

that the mind may quickly grasp the idea.

A companion to the sketch book is the camera. We
have in mind an exceedingly interesting and valuable

report on an hydro-electric proposition, in which was

incorporated a photograph of the power house site and a

neat sketch of the power house and dam. It conveyed at

once a good, general idea of the locatioVi, and gave

some suggestions as to the possibilities of the scheme.

A sketch book and camera are almost as necessary

to the engineer to-day as the chain and compass.

EDITORIAL NOTES.

Last week the report of the Dominion Railway

Board was laid on the table of the House of Commons
by the Minister of Railways and Canals. In referring to

accidents on Canadian railways, it gives a list of 438
persons killed and 1,201 injured during the year ending

March 31st, 1909. Of the killed, 26 were passengers,

191 employees. The balance—almost one-half of the

total—were trespassers. Truly, the public must be pro-

tected against their own folly. .\nd yet when the rail-

ways prosecute, in the public interest, the trespasser,

long and loud is the protest
• » » •

The fearful, and, we trust, truly accidental catas-

trophe that occurred on a British Columbia electric rail-

way recently is sure to raise the whole question of the

operation of trains of cars on roads with very steep

grades. We have Canadian electric roads hauling two,

three or four cars of freight on grades as high as 10

per cent, and all the train crew located on the motor car.

A following car breaks away, and there is no one to

check it until much damage has been done. Ordinary
good sense prevents the motorman following such a

train from approaching very closely, yet there are many
situations where his caution will not protect. Long
grades, curves, obstructed view, and darkness, make it

impossible for him to ward off all danger from runaway
cars. Legislation should require efficient brakes and suf-

ficient and properly located crews on all trains, whether
the lines be trunk, urban, suburban or interurban. Only
a kind Providence delayed so long such a fearful acci-

dent as that of last week. Let the warning be heeded.

THE TRAINING OF AN ENGINEER.*

"Once we fully prasp the fact that it is impos-

sible in any university course to accomplish more
than a part of (he preliminary training of the en-

gineer, and that the work of the univer^ity school

is not to make engineers, but to fit men in the best

way possible to become engineers, we find stress

should be laid, in a college course, on principle and
not on the innumerable details in cnginrcring

practice."

The text I have quoted is, I believe, a correct one ; but
the application thereof will lead to a wide variance of

opinion. I think the engineering student should know his

Arithmetic, Algebra, Geometry and Trigonometry, Analytical

Geometry and Elementary Calculus, Applied Mechanics and

Strength of Materials, Physics, Chemistry, Mineralogy and

Geology, the rudiments of Metallurgy, Biology and Silvi-

culture. He should have a sufficiently thorough acquaint-

ance with English Literature and Language to be able to

keep in touch with the best thought of the age. To this

same end he should read Ethics and Natural Law, Psy-

chology and First Principles of Knowledge, Political

Economy, and have a rudimentary knowledge of Latin and

Greek, and of at least one foreign language, preferably

French. A knowledge of the Law of Corporations and Con-

tracts and Real Property is also essential.

So far I have not dealt with much of a technical nature.

His fourth year might be specifically devoted to Stresses in

Structure, Design, etc. But the summer is the best time in

which to familiarize him with practical work ; the college

cannot teach it, and ought not to try, in my view of the

best course.

Of course, technical books are in use which cover the

ground fully. Too much reliance should not be placed upon

the formal lecture. I should require the student to get up

his text and "quiz" him upon the work; the teacher would

merely explain difficult points. The "quiz" not only brings

out the student's ability to answer questions, but serves the

more important object of training him to express correctly

what he means. Incidentally, a "quiz" puts the entire class

on the qui vive, and is the best means of impressing prin-

ciples on the mind.

I think the teacher should select actual cases from time

to time and place them before the class, requiring each

student to work out his own solutions. In practice the pro-

blem, when it arises, is never before the practical man as a

problem in Mathematics, Physics, or some other subject

with a well-recognized source for solution, as is usual in the

examples in the back of the text book. The data are all

mixed up. Where am I to look for inspiration, to what

branch of my studies does the matter belong ? The thing

needed is the educated mind. If I were to say there is too

much instruction and not enough education, I should ex-

press about what I mean.

• M. J. Butler, Deputy Minister of Railways and Canals
and chairman of the Intercolonial Railway Commission, in

"The University Monthly."

COMING MEETINGS.

American Society of Refrigerating Engineers.—December

6. Annual meeting in New York City. Secretary, Wm. H.

Ross, 154 Nassau Street, New York City.

New Jersey Sanitary Association December 3-4. Annual

meeting at Laurel-in-the-Pines, Lakewood, N.J. Secretary,

J. A. F.xton, 75 Bcprh Strort, Arlington, N.J.

Montana Society of Engineers.—January 6-8. .Annual

meeting at Butte, Mont. Secretary, Clinton H. Moore, Butte,

Mont.

American Institute of Chemical Engineers.—December
S-10. .Annual meeting at Philadelphia, Pa. Secretary, J. C.

Olsen, Polytechnic Institute, Brooklyn, N.Y.

American Association for tlie Advancement of Science.—
December 27. Annual meeting at Boston, Mass. Secretary,

L. O. Howard, Smithsonian Institution, Washington, D.C.

American Society of Agricultural Engineers.—December

2S-20. Annu.Tl nicrling at .Amos, Iow.t. Secretary, L. W.

Chase, University of Nebraska, Lincoln, Neb.

Association of American Portland Cement Manufactur-

ers.—December 14-15. .Annual meeting at New York City.

Secretary, Percy H. Wilson, Land Title Building, Phila-

delphia, Pa.
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METHOD OF CALCULATING HORSE-POWFR.*

The engineer often finds it necessary to utilize an avail-

able waterfall or stream for power purposes. But before

the wheels, turbines, or whatever method of developing the

power, are installed, he must know the horse-power of the

stream or fall.

The problem of calculating the horse-power of a water-

fall or running stream is reduced to a simple formula, which

any miner of ordinary intelligence can work out. It is based

on the assumption that a horse-power is equal to 33,000

pounds lifted one foot per minute. This is the basis used

in computing horse-power in any type of power developing

machine. It is really more than the average horse is capable

of, rather than less, as is generally supposed, the horse

being able to lift only 22,000 pounds one foot per minute.

On this basis, however, that of 33,000 pounds lifted one

foot per minute, the horse-power of a waterfall or stream is

found by multiplying together the number of cubic feet of

water which fall per minute, the vertical height or "head"

in feet through which it falls, and the number, 62.3, this

being the weight of a cubic foot of water in pounds ; then

divide the product of the whole by 33,000 Reduced to a

formula^ the problem appears as follows :

—

Cu. ft. per Min. x Vertical ht. ft. x 62.3 pounds.

Horse-power =

33,ooo-ft. pounds.

To better explain this formula, let an average case be

supposed: Over a fall 20 feet high 1,000 cubic feet of water

is discharged per minute. This problem would take the

following simple form :

—

1,000 cu. ft. X 20 ft. X 62.3 124,600

40.71

33,ooo-ft. pounds. 33,000

horse-power.

It will be observed that to use this formula the miner

must know the amount of discharges of the waterfall in

cubic feet per minute This, however, is not difficult to

ascertain. By careful observations the cross-section area of

the fall is learned and computed ; this is then multiplied by

the rate or velocity of the fall in feet per minute. This will

give the number of cubic feet of water discharged per

minute. In this, as in all other problems of like nature, the

results are only approximate ; but the main idea is to be as

accurate as possible in making observations and securing

data. It should be remembered that the formula itself is

right ; if errors occur, it must either be in the observations

or in the final calculations.

The power of the waterfall will be developed by a

breast-wheel, overshot, turbine or other type. But whatever

the type, there must necessarily be considerable loss. Even
though the miner has been careful in his observations, and

has correctly calculated the horse-power by the above rule,

he must allow for loss in the selecting of the wheels. Thus,

an undershot realizes only one-fourth or, at best, one-third

the actual power of the fall ; a breast-wheel realizes one-half

;

an overshot wheel from two-thirds to three-fourths ; a turbine

from 0.75 to 0.87, and even as high as o.go of the fall, de-

pending upon the skill of workmanship in manufacture and

the manner in which it is installed. While an undershot or

breast-wheel costs less to place, unless the miner has "water

to throw away," it is far cheaper in the long run to place a

good overshot wheel or a turbine-.

Sometimes the miner wishes to utilize the power of a

running stream, and would like to know how much it is

capable of developing. To make these calculations it is pre-

sumed that the stream is confined at its point of proposed
use to a Aume of known dimensions. As the stream must
be so confined before the water-wheel is placed, the estimates

or figures for such conclusions will not be difTicult to secure.

About the only type of wheel that can be used in developing
the power of a running stream is that with simple float-

boards, instead of buckets or flanges. Thus, the wheel is

driven by the ordinary or natural current of the stream
without any appreciable fall like that in the preceding case.

To apply the formula already given in calculating the water

power of a running stream, the miner should first learn the

virtual head, or rate of flow of the current. This is done by

using floats, and by taking a number of observations be-

tween given points, "time" the speed of the floats and learn

the velocity of the stream in feet per minute. Having thus

found the head, the miner must next find the quantity of

water which passes any given area of the stream in a

minute. Thus, to use an average case, let it be supposed

that the velocity or rate of flow of the stream is 250 feet per

minute, and that the immersed part of the water-wheel float

is 6 feet long and i foot wide or deep ; then the area of the

part of the wheel which receives the force of the current is

6 by I, or 6 square feet. Hence, the formula for finding the

cubic feet per minute would be in this case :

—

6 sq. ft. X 250 ft. per min. = 1,500 cu. ft. per min.

The vertical height, or head of a running stream would

virtually be the "grade" of the stream for a lo-foot section,

or merely that portion used where the wheel is installed. In

average cases this would amount to 0.19 or 0.2. Thus with

the cubic feet of discharge per minute ascertained, and the

head known, the miner will then proceed to find the horse-

power by the formula given above for waterfalls. To use

the case just cited, the results would be as follows :

—

1,500 cu. ft. per min. x 0.19 vert. ht. in ft. x 62.3 pounds.

33,000 ft. pounds.

- 0.54 horse-power.

* Abridged from an article by Dennis Stovall in The
Mining World.

In a running stream, as in a waterfall, there is consider-

able loss when the utilization of its power be attempted. As

but one type of wheel can be used, it is estimated that this

loss in running streams is 0.6; that is, the wheel actually

realizes only 0.4 the actual power of the stream. Hence, in

the case just given the power developed would only be 0.54

by 0.4, or 0.216 horse-power. Multiplying this by 33,000

foot-pounds, it will be found that the wheel would be capable

of lifting 7,128 foot-pounds per minute. But a rough allow-

ance would still have to be made for friction of the journals,

cutting the actual power of the wheel down to 7,000 foot-

pounds per minute, which would be very close to what such

a wheel, driven by a current of this velocity, head and size

would develop.

In measuring the velocity of a running stream, the miner

should not make his calculations upon the surface speed of

the current. The usual method, and that most likely to give

average results, is to use a float which is submerged to a

depth of one-half the width or depth of the wheel paddle

;

that is, if the paddle of the wheel dips into the water one

foot, the float for estimating the velocity of the current

should be submerged six inches.
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HARRISON BATHS.

Handsome Institution Recently Established by the City

of Toronto.

A welcome innovation in the history of the city of Tor-

onto was marked by the erection and the completion, this

month, of a public bath-house.

compound mixed at the same time as the concrete. The in-

terior walls and divisions of the showers arc of Italian marble,

while glazed tiling is also extensively used. The floors are of

reinforced concrete. A key to the naatcrials of construction

i^ H veil in the accompanyingf plan of the lay-out.

The operation of the institution is under the direct super-

vision of Mr. Roland C. Harris, the property commissioner,

nCST rLOOE PUA/ 1

From the accompanying illustrations may be formed

some idea of the structure, which cost $46,000, and has a

frontage of 52 ft. 3 in. on the south side of Stephanie Place

by a depth of 140 ft. i J-i in. It is of brick, stone, and con-

crete, the front portion for a depth of 26 ft. 6 in. being two-

storey and basement, the balance one-storey and basement,

but owing to the fact that the shower and plunge rooms are

who, in 1906, investigated the question of establishing baths,

and, in his report said:
—"I cannot too strongly recommend

the erection of a public bath house. When first instructed to

look into the question, I regarded it largely as a philanthropic

fad, but, after viewing its offices and work, was thoroughly

imbued with the absolute necessity of its creation and exist-

ence."
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tion of the Sabbath, whi-n the lunirs will be g a.m. to 12

noon :

—

Kate per .Vnnum.

Superintendent (with free living quaneis,

heat, lijjht, water, itc. ) $ 700 00

Female attendant 500 00

Instructor 1,20000

One ticket seller 624 00

Three cleaners and attendants 2,184 00

I St eng-inecr i ,000 00

2nd eny^ineer qoo 00

Coal, 400 tons at $6 per ton 2,400 00

Oil, repairs, etc 300 00

Towels, soap, etc 300 00

Lighting, power and gas 800 00

Miscellaneous 500 00

$1 1,408 00

Swimming Pool. Note Reflection in Water.

The estimated cost of operating the baths sixteen hours

daily, from 7 a.m. to 11 p.m., is $16,592 per year.

Lay-out of Building.

The building, for practical purposes, is divided into two
sections. The front portion with a depth of 66 feet, con-

tains an office, separate waiting room for males and females,

with lavatory accommodation. In the- women's shower de-

partment are eight showers and one bath tub, the latter for

aged and sickly people and infants. In the men's section are

fourteen showers, tub and two gang showers for boys. The
show-ers are of the non-scalding type—the cold water being

first admitted to the mixer.

The rear section of the premises has a depth of 74 feet,

and contains office, plunge room 72 ft. by 36 ft., locker rooms,

lower and upper dressing rooms, balcony and plunge showers.

The pool is 59 ft. long by 26 ft. wide, w-ith a maximum depth

of 8 feet and a minimum of 4 feet, and contains about 62,000

gallons of water, which is changed daily and kept at an ap-

proximately uniform temperature of 78 degrees Fahrenheit,

by two 50 horse-power, horizontal return tubular boilers,

built by the John Inglis Company, of Toronto. Each boiler

is 48 inches in diameter, and 14 feet long, and contains 52

three-inch tubes. The shell of the boilers, which were de-

signed to carry a working pressure of too pounds, is five-

sixteenths thick, and the heads 'hree-eighths.
|

111 conjunction with the heating apparatus, "Tobey"
htators were supplied by The J. L. Molt Iron Works, of New
Vork City.

There are one hundred lockers and two hundred bathers

have been accommodated at one time. The public showers
are absolutely free, and each patron is provided with soap
and towel. A charge of ten cents is made for use of plunge
Each bather is provided with a towel, but must furnish his

own bathing suit or trunks.

Before admission to the pool, every person is compelled
to take a shower bath. The Corporation reserves the right

to deny to any person the use of pool upon repayment of ad-

mission fee. In this way those filthy of person, and others

suffering from skin diseases are debarred.

The City has retained a well known physical instructor to

furnish lessons and advice to bathers, and the baths are daily

increasing in popularity. During the first week they were
used by nearly two thousand persons. On Saturday, Novem-
ber 6th, 795 used the plunge, while 304 used the showers.

The establishment of the baths is due to the untiring

efforts of Controller Dr. William S. Harrison, from whose
address at the formal opening we quote :

—

"The way to cleanse the masses is to cleanse the in-

dividual, and to make a man clean in person is to inspire him
with a desire for clean surroundings. Uncleanliness of per-

son leads to toleration of filth and unsanitary conditions at

home. .A. man w ith a clean and healthy body is more likely to

have a clean and healthy mind, and one who respects himself

is more likely to respect the rights of others. The public

bath is local in effect but national in influence. A public

bath is a working monument typifying the community's ap-

preciation of civic health and cleanliness."

MODERN ROADMAKING.*

By W. W. Crosby, Chief Engineer, Maryland Geological

Survey.

Since the beginning of the first efforts for artificially

constructing a road surface on which to travel repeatedly with

animals or vehicles, man has been at work for centuries

trying to put down " something which would stay put."

The necessity for constantly and frequently doing over again

something already done has been universally regarded

as irksome and uneconomical. Certain results of use have

been, temporarily perhaps, regarded as unavoidable and the

restoration of these defects has been accepted with a certain

amount of resignation by the majority of the workers. The
futility of other common burdens has been generally re-

cognized, but the bearing of them has frequently been ac-

cepted because the local conditions seemed to prevent their

avoidance. The blighter minds and more progressive among
the road workers have however, as to-day, recognized that the

reduction of the burdens of road maintenance was a goal at

which to aim and have laboured unceasingly and with much
success towards it.

Improvements in connection were first made perhaps by

the substitution of a stoned surface for that of the natural

soil, with the object of avoiding, to some extent at least, the

annoyance and expense of the more frequent attention re-

quired by the latter. This w'as followed by improvements in

the methods of applying the metal that would not only

result in a surface that such would prove more satisfactory

from every point of view, but also would reduce the first

cost. It should, of course, be clearly understood that main-

* Paper given before the Convention of Roadmakers at

Columbus, Ohio.
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tenance costs include a proper consideration of the initial

expense or " investment," as well as the actual charges for

performing the repairs themselves.

Possibly the erection of bridges and waterways came
next in the line of progress and then improvements in the

methods and the selection of materials for their construction.

Later was inaugurated such a consideration of the traffic

and its resultant strains on the road as would tend to result

in a permissible reduction in the amount of the " invest-

ment," without danger to the satisfaction with the result,

and as would still further reduce the maintenance charges by

a reduction in the factor of- interest on the investment.

At the present time, the latter item is perhaps upper-

most in the minds of highway engineers. A proper con-

sideration of the amount and character of the traffic on a

road is the basis for an accurate determination of the kind

and amount of work to be done on it, and an essential also in

this connection is an accurate record of the costs of repairs

under known conditions of the locality, of the construction,

and of traffic.

In 1907 the writer, after considerable investigation, was

impressed with the unfortunate lack of knowledge on the

part of highway engineers generally, concerning the amount

and character of the traffic over those sections of modern

roads where otherwise important conclusions might have

been drawn because of the completeness of the records of the

details of their construction, but from the lack of this infor-

mation regarding traffic, where actually the most valuable

conclusions were lost, and he then suggested in a published

article the desirability of obtaining, and recording for the

general benefit, detailed data of this sort. He desires here to

express his cordial appreciation of the work that has since

been done in this line by Messrs. Johnson of Illinois, Blan-

chard of Rhode Island, and by the Massachusetts Highway

Commission and others, and to express his belief that the

results of their work will be greatly appreciated by all high-

way engineers. Without just such data in connection with

the records of the construction of the roads themselves, it

would be impossible to prove the value of the methods of

construction used, or the real value of the investment made,

to say nothing of drawing a fair comparison in maintenance

costs.

Just at this period, it seems to the writer that the pro-

fession of highway engineering is undergoing a greater

transition than ever before. With the awakening of its im-

portance as a branch of the science of engineering has come
almost simultaneously a wonderful change in the traffic con-

ditions to be met. It is to be regretted again that records of

previous traffic conditions are not available for purposes of

comparison, and the best that can be done now seems to be

to secure without loss of time these records from such places

as have experienced to the least extent the change mentioned.

Under the new traffic conditions, previously accepted

standards seem to be unfit for following and new ones seem

desirable. Many minds are at work on the problem and un-

doubtedly it will soon be solved. The writer believes that

the solution will not only meet the new demands, but will also

result in even greater economy than existed in many cases

previous to the change in the traffic.

The writer wishes to call attention to what he believes an

important point in this connection. He regrets the tendency

apparent in some quarters to throw away, in view of the re-

cognized agreement that even the best water-bound " mac-

adam " is unfit for the new traffic conditions, all the care-

fully arrived at conclusions regarding its construction and to

start entirely afresh with some, at least, new materials, ig-

noring the work of many years. He believes such a course

most unwise and that there are still many of the old prin-

ciples that should be firmly adhered to. .'Vdmitting the intro-

duction of a cementing medium to the broken stone aggre-

gate as necessary for modern work, it by no means follows

that the original principles of proper foundation, sufficient

drainage, etc., etc., can be ignored simply because of the

presence of this cement. On the contrary, any departure

from these fundamentals should be most carefully considered

and only made continuously. The reduction to the-minimum
of the voids in the " metal " is as important now, if not

more so, as ever before.

It may quite likely be true that the sizing of the pieces

of metal may be advantageously modified to secure better re-

sults and to partially, perhaps, offset the cost of the intro-

duction of the cement, but it is just as likely that even

greater care will have to be exercised in the performance of

the sizing. It is probable that readily available matcvials,

heretofore excluded from use because of their lack, f.;r in-

stance, of cementing qualities, will be made available 'or the

use of the cement, but it is also likely, as has been suggested

by Secretary Fletcher of the Massachusetts Highway Com-
mission, that even greater care will have to be exercised in

the selection of the metal in order to provide for future traffic

changes induced by the new road surface itself, and that m.v
terials heretofore successfully used will henceforth have t)

be rejected. Let us " hold fast to that which is good " and

try to develop, rather than to attempt to create just at this

time, and until the information referred to as desirable in ihe

matter of traffic conditions, and new data now being co'lectjd

concerning the character, use and results of the cement

media, are available.

.^n apparent tendency, in certain instances, to abandon

all previous conclusions as to construction methods and ma-

terials, and further to issue a dictum that future work should

all be done along certain lines seems to the writer regrettable

and inopportune. It seems to him that conclusions along

general lines will be attainable in the near future, though of

course it should go without saying, allowances will always

have to be made for local conditions, but that in the mean-

time, much work will have to be done and a large amount of

information from many sources will have to be secured.

CONCRETE WEAKENED BY HEAT.

That the builders of reinforced concrete structures have

room for some improvement in their methods, is evident

from a report made by Mr. G. A. Stange, adjuster for a

Chicago firm. It concerns a loss on the reinforced concrete

building of F. B. Klock at South Elgin, III, used for the

manufacture of drugs. The adjusters contended that the

concrete floors and ceiling were not damaged sufficiently to

be torn down, but the owner claimed that the concrete had

been w-eakencd by the intense heat, about 60,000 pounds of

drugs having burned.
It was decided to test the building by putting a weight

of 400 pounds to the square foot on the panels, which were

to be held defective if they deflected more than 3-16 of an

inch, that being the original test made by the architect when
the building was turned over to the owners. Tests were

made of eight panels involved in the fire, all of them showing

considerably more than 3-16 of an inch deflection with only

250 pounds weight to the square foot. When the same weight

was applied to panels in other portions of the building not

affected by the fire the deflection was less than i-io of an

inch. In consequence a total loss was allowed on six panels

and a compromise on two.

The adjusters hold that had the building been of any

other construction than concrete it would have been totally

destroyed, owing to the tremendous heat engendered by the

drugs burning. The expansion of the reinforced steel un-

der the intense heat is believed to account for the weakening
of the concrete.
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WATER PURIFICATION

SEWAGE SLUDGE AND SEPTIC ACTION.

The Canadian Engineer of December last year pub-

lished a rc\'ie\v of Ihc liftii report of tlie Royal Commis-
sion on Sewage Disposal, in which the following state-

ment relative to septic tank treatment was made: "The
conclusions of the Royal Commission appear to point to

the advisability of sonic improvement to the septic tank

as now used. The only point in its favor in comparison

with other methods appears to remain in the fact that a

percentage of the sludge is dissolved by putrefaction and

hydrolysis. The main point against the system is that
|

the 'liquor' is not constant, and that the suspended solids
'

in the effluent increase in the event of the sludge being

allowed to collect. This suggests tlmt if it is desirable to

eliminate sludge by putrefaction, then the putrefactive

process should take place apart from contact with the

liquid sewage. This might be done by withdrawing the '

precipitated sludge immediately from the sedimentary
j

tanks into other tanks built specially for its reception, in
;

which septic action could be carried on for any length
|

of time desired without affecting the effluent liquor."
|

Those who have been following recent published

literature on the question of dealing with sewage solids

will have noted that the whole tendency in improved

methods has been in the direction of the immediate

removal of settled solids from contact with the super-

natant liquor.

No doubt appears to remain as to the fallacy of the

claim of total sludge elimination by septic action ; and

that the reason why the level of settled sludge becomes

stationary after obtaining a certain depth is simply ex-

plained by the now understood fact that solids practically

equal to the amount in the incoming sewage pass out of

the tank in finer divided particles. Further, it is also

acknowledged that the gradual increase of solids in the

tank effluent is due to the effervescent septic action, the

rising of the gas bubbles carrying back into the liquor

the solids in fine particles.

Hence, the problem of separating the putrefying

settled solids as rapidly as possible from the liquid forms

the most important feature in modern methods of re-

moval of solids.

In last week's issue of the Review we published in

full a paper read before the British .'Xssociation of Muni-

cipal and County Engineers by Mr. James P. Norring-

ton, C.E., entitled "Some Kotes on the Separation of

Solids from Sewage and Waste Liquors." This paper

has been widely discussed and remarked upon, both in

Great Britain and the States.

The paper chiefly describes the German Kesscl tank.

This tank is on the same principle as the Dortmund tank,

as far as sedimentation is concerned ; but a new feature

is intnxlurcd, inasmuch as the lank is fixed alji)\e the

level of the inflowing sewage, .syphon action being
arranged, so that the sludge is removed at a level of

from tv.o to three inches below the level of the inflowing
sewage, no pumping being required.

The sludge is continuously removed from the tank
by aid of its specific gravity being greater than water,
while floating matter is drawn off by an ingenious de-
vice. .V sludge deposit chamber is constructed entirely

apart from the tank, and the solids once removed cannot
regain contact with the liquor.

A second form of tank (rectangular) is also de-

scribed in which the total capacity of an effective plant

may be kept down as low as half an hour's flow of the

maximum volume to be dealt with. The writer of the

paper refers to the installation of this type of tank al

Dorchester, where at least 25 per cent, of the total

volume of sewage is brewery refu.se. The proportion of

suspended solids removed from the crude sewage in this

manner is as high as 96.5 per cent.

The writer states: "The principal involved in both
these types of separators is that, after the water has
done its work of transporting the polluting solids from
the house to the spot where they can be dealt with, the

sooner it is separated from the sewage solids the better."

In this connection it is interesting to note that tlu:

above principle has been acted on in connection with the

proposed separator tanks for the Toronto sewage outfall

works. It will be remcmtjered that the consulting en-

gineers, Messrs. Watson, of England, and Hering, of

New York, recommended that the sludge be removed
daily by means of electric pumps, and be conveyed awaj'

from the separator tanks to a spot where putrefactiv<;

action could take place without affecting the flowing

liquid.

The recognition of the principle that septic action in

sludge should take place apart from the action of sedi-

mentation will have a practical effect on the size and
design of separator tanks. Referring to an article in this

Review of May 14th (this year) dealing with the removal
of solids, this question is fully dealt with on the basis

of Steurwagel's experiments on sedimentation of solids,

in which from one to two hours' capacity flow is all that

is shown to be required for the tanks. It is usual to

build .septic tanks of capacities equal to from twelve to

twenty-four hours' flow of sewage, and it appears that

the only result obtained from these tanks is that the

sewage is passed over a large area of putrefying and
fermenting sludge, which cause the effluent liquid to tak«r

up an amount of solids in fine particles about equal to

the volume of heavy solids which have settled from it in

its passage through the tanks. In effect, practically, the

sewage, although apparently, is no purer than at its
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entrance to tlic tanks, and is clu'inically in a condition

which nialces it very dillicull to oxidise on liUcr Ijcds as

compared with fresli sewage liquid.

For the past few years groat attention has been
given to tiie purification of the liquid sewage Ijy nitrifi-

cation, and it is now being recognized on every hand
that tiie successful purification of the liquid sewage de-

pends almost entirely upon the innncdiate and rapid

remov.al of the solids from contact witli tlu- fr<-sh liquid

sewage.

THE COST OF CLEARING WATER IN SETTLING
BASINS.*

By S. Bent Russell, t M. Am. Soc. C.E.

We find that the settling basm may not readily be dis-

pensed with, in preparing surface waters for municipal use.

In many cases the settling basin seems to be in competition

with filtration as a means of making city water satisfactory.

In other cases we find the settling basin an important part

of the modern filtration plant. Moreover, in mechanical

filter plants the tendency seems to be that more work shall

be done in the settling basin and less in the filter. This

brings up a desire for more information as to the cost of

treating water by the simple method of settling.

We find, however, that it is not easy to formulate rules

for estimating the cost of settling water. The cost of pump-
ing and of filtering water may be estimated when the quan-
tity and lift are known. The cost of settling basins, how-
ever, would seem to depend more upon local conditions.

In this paper your attention is directed to the factors that

enter into the cost of settling water and certain data from
existing waterworks will be given that will be of assistance

perhaps in making rough preliminary estimates.

In the general problem before us we have, besides the

factors that enter into the cost of settling proper, the de-

pendent factors, loss of head and repumping. We must also

consider certain balancing advantages attendant upon re-

pumping, etc.

When a river is the source of supply the use of settling

basins usually involves repumping the entire quantity of

water as it is more economical to have the basins near the

intake. In some cases the two pumpings may be at one

combined plant, but it will often be better to have two pump-
ing plants connected by a low pressure or gravity conduit.

The saving on the conduit will go to make up for the dupli-

cation of pumping plant. If a loss of head is allowed in the

basins, they can be used for storage. This w-ill give an ad-

vantage in case of damage to the intake or of ice stopping the

supply. Moreover, when basins at the intake arc used, high

pressure engines can be more favorably placed for economical

maintenance, and we may note here that pump valves for

high pressure will last longer with settled water. Another

important saving is from keeping mud and grit out of our

pump mains and distribution pipes and meters, and this

saving should offset part of the cost of settling the water.

If the settling is to be followed by filtration, we find a

saving in both first cost and in operation of the filters as a

result of the sedimentation in a large majority of cases. In

• From a paper before the Convention of the Central

Stales Waterworks Association, Columbus, Ohio, Sept. 28.

t Consulting Engineer. 415 Locust Street, St. Louis, Mo.

small plants it may be desirable to run the river pumps onh'

i;art of the time each day. In such a case basins for com-
bined settling and storage will be profitable.

l.ct us suppose that we have a river pumping station and
a high ))iessure pumping [ilaiit supplying the town, so con-

nected that settling basins may without complication be
placed between them. How much will our expenses be in-

creased by the improvement? Although our problem is now
greatly simplified, we still find it quite a complitated one

and determined by local conditions. The daily quantity to

be handled and its rate of increase, and the character and

amount of sediment are important. The kind of soil and
rock, climatic and flood conditions, drainage, knid <>{ Innld-

ing material available, cost o,f land, etc., must be considered.

The operating organization of the waterworks and financial

conditions must be reckoned with. We must know whether

coagulants are to be used or not. A coagulating plant may
be considered as auxiliary to the settling basins.

We may assume that the basins can be operated with or

without loss of head and consequent extra lift by the pump-
ing engines. The cost of settling may be divided into the

following items: Interest, depreciation, repairs, operation,

clearing, increased lift, pumping cleaning water, coagulating,

pumping for coagulating plant, and ground rent. The item

of coagulating may, of course, be subdivided into similar

heads.

Let us take up some of the above items separately. In-

terest on first cost will usually be the most important item.

Four types of settling reservoirs may be considered: (I.)

basins formed by damming a natural valley; (II.) earth em-
bankment basins; (III.) masonry walled basins; {IV.) cov-

ered reservoirs.

Reservoirs built for settling will usually cost somewhat

more than service reservoirs of the same capacity and type

on account of provisions for cleaning and special connections

and for baffle walls, weirs, etc. The cost of service and

storage reservoirs, however, may be taken as a guide. Table

I. gives the cost of a number of reservoirs and the cost per

million gallons capacity. The Sudbury reservoirs are in-

cluded as a matter of interest although they are not paved

and are not of a type that could be used for larger propor-

tions of sediment. A covered reservoir is also given al-

though settling basins will seldom need to be covered.

At a meeting of the British Association of Waterworks

some years ago, Mr. W. Ingham (see files of water and gas

reviews) stated that a covered reservoir of 300,000 gallons

capacity had been built for £5 los. per i,ooo gallons capacity.

This would in our units be about $22,goo per million United

States gallons. Mr. Ingham also gave the following analysis

of the cost of reservoirs:

—

Open Reservoirs.

Excavation 15 per cent, of total cost.

Floors .35

Walls 50

Covered Reservoirs.

F.xcavation 10 per cent, of total cost.

Floors 24

Walls 28

Roof 38

While discussing the first cost let us anticipate a bit and

assume that the total charges for running a system of basins

is 8 per cent, of the first cost. Then if the basins cost $1,000

1,000x8

per million gallons' capacity, the expenses would he

100x36;

>
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= $o.2ig per million per day, i.e., a million gallons can be

stored one day for ;i.g cents. If the basins cost $5,000 per

million gallons the storage costs $1,095; if 'he cost is

$10,000, it costs $2.19 per million gallons per day.

The item of depreciation is dependent on the life of the

plant. Now a reservoir is like a baby's shoe—it is usually

outgrown before it is outworn. As a basis for depreciation

we must estimate how long the reservoir will prove useful to

the municipality.

Repairs should be but a small item. Large repair bills

usually point to faulty construction.

The cost of operating depends in some degree upon the

size of the plant and upon the quantity of water passing

through. The cost should be greater with intermittent

flow than with constant flow. In many plants the cost will

be inconsiderable.

The cost of cleaning is dependent upon the quantity of

water handled and the proportion of sediment removed. The
area, or dimensions, of the floors will influence the cost.

The inclination of floors and drains, etc., are important

factors, and the character of the sediment must be considered.

This item is of some importance, where there is much sedi-

ment, and to keep this cost within proper limits we are

justified in adding considerably to the first cost of the plant.

In the years 1900 and 1901 the Compton Hill service reser-

voir at St. Louis was cleaned under the direction of the

writer, .^bout 27,000 cubic yards of mud were removed from

one basin. Owing to the flatness and roughness of the floor

and lack of proper facilities this work cost about 7.5 cents

per cubic yard.

This would indicate that under similar conditions 1,200 gal-

lons per million would be wasted for cleaning basins. This
would amount to about 1/10 per cent, per million gallons for

I)umping, which is inconsiderable.

It is a matter of interest to note the following items in

regard to coagulation at St. Louis: For the year ending
.\pril loofi, the cost of coagulating was $voo per million

Inited States gallons, divided as follows:—
I-inic , $1,740
Sulphate of \t^i\ 1-532

Labor 0.622

Power 0.086

Repairs o.oio

These figures do not include pumping for coagulating plant

nor fixed charges. Since that time a new coagulating plant

has been built, in which modern elevating and conveying

machinery with automatic controlling devices is used. It

is designed to operate with a smaller force of men than ihe

old plant. The contract price for the building with convey-

ing machinery was $89,500. This did not include all the

machinery. If we take interest, depreciation, and insurance

at 10 per cent., and assurre 100,000,000 gallons per day, we
would have 24.4 cents per 1,000,000 gallons treated.

The amount of water that must be repumped for coagu-

lating will depend upon the design of the plant. .As a matter

of interest we may note that in the Cincinnati plant for the

year 1908, with an average of 44,000,000 gallons treated per

day, about 1,00,000,000 gallons per day is drawn from the

settling basins through the lime saturators, while 1.5 cubic

Class

Boston, Sudbury, Xo. 2 1.

Boston, Sudbury, No. 4 I.

Boston, Sudbury, Xo. I.

Cincinnati I.

Harrisburg, Pa 11.

Minneapolis, Minn II.

St. Louis, C. H 11.

Cincinnati, 11.

Cincinnati, 11.

St. Louis, B. P III.

St. Louis, No. 1-6 III.

St. Louis, No. 7-8 III.

St. Louis, Baden HI.

Coshocton, O H'.

In that same year 233,126 cubic yds. were removed from

the settling basins at the Chain of Rocks reservoir for 1.017

cents per cubic yard, or less than i '7 of the cost at Compton

Hill. This difference is partly on account of the greater

inclination and smoothness of the floor of the basins and

better waste-pipe connections.

The item for increased lift will depend mainly upon the

cost of fuel, on the daily quantity of water and on the class

of pumping engines.

The amount of water wasted in cleaning basins will

depend on the effectiveness of the design, on the character

and quantity of sediment, etc. In the years 1SS5-188S, about

twelve cubic yards of mud per million gallons supply were

washed out of the St. Louis basins. Some notes by the

writer show that for the new basins at the Chain of Rocks,

Xos. 1-6, where no coagulant was used, about 100 gallons

of water were required to wash out i cubic yard of mud.
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years, after which and to the present tiiue they have been

used for storas:e of clear water. Table II. shows the ex-

penditures each year for the last fifteen years of settlin^y, and

the average daily consumption of water in million gallons.

Table III.—Cost of Settling Water, Bissau's Point Basins,

St. Louis, 1881-1S94.

Cost Cost m per Co-sl in

Cost per per year cent, of per cent, of
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engiaeei

(or A small fee.

S540—October 15—Approving- plans and specifications ot

the municipal corporation of the Township of Colchester,

North Ontario, re Pinkerton Drain, under lands and tracks

of the M.C.R.R. between lots 14 and 15 in 13th concession in

said township.

8541—November 3—Granting leave to the Montreal fl

Southern Counties Railway to open for the carriage of traffic

portion of its railway extending from its terminus at Youvilli;

and McGill Streets, Montreal, P.Q., to St. Denis Street, town

of St. Lambert, P.Q.

8542—November 2—Granting leave to the M.C.R.R. to

construct, maintain, and operate spur track to the premises,

of the Postum Cereal Company, Windsor, Ont.

S543—November 3—Approving and sanctioning location

of C.N.O. Railway Company line through Townships

Pickering, Scarborough, and York, Ont.

8544—November 3—Granting leave to the C.P.R. to con

struct its railway siding across the public crossing near Mc
Adam Junction, N.B.

S545—November 3—.\pproving and sanctioning change ot

location of the V. V. & E. Railway & Navigation Company

branch line from Sapperton and Fraser River Lumber Com
pany, B.C.

8546—November 3—.\uth0ri2ing the G.T.R. to construct,

maintain, and operate branch line to and into the premises of

the Noxon Company, Limited, IngersoU, Ont.

S547 to 8552 Inc.—November 4—Granting leave to the Bell

Telephone Company to erect, place, and maintain its wires

across the track of the G.T.R. at Myrtle Station, Ont. ; T.

H. & B. Railway, Irondale, Ont.; C.P.R. Tel. line 1V2

miles north Warden Station, P.Q., Orangeville Station, Ont.,

}i mile north of Warden Station, P.Q., and the M.C.R.R. at

Hewitt Station, Ont.

8553—November 4—Granting leave to the TuckersmitG

Municipal Telephone System, to erect, place, and maintain

its wures across the track of the G.T.R. at the side road be-

tween the I St and 2ijd concessions of the Township of Stan-

ley, County Huron, Province Ontario.

8554—November 3—Granting leave to Eugene Danis, to

erect, place, and maintain wires across the track of the

C.P.R. at Lacoste public crossing between mile posts 06

and 97, Lacoste, P.Q.

8555—November 3—Authorizing the corporation of the

city of Ottawa, Ont., to lay and thereafter maintain tile pipe

sewer under the track of the C.P.R. on Yonge Street, Ottawa,

Ont.

S556—November 4—Granting leave to the M.C.R.R. to

operate its train over, upon, and through the connection with

the G.T.R. at Bathurst Street, London, Ont.

S557—November 3—Granting leave to the Markham &
Pickering Telephone Company, Limited, to erect, place, and

maintain its wires across the track of the G.T.R. where the

same intersects the side road between Lots 15 and 16, 8tb

concession, Township Markham, Ont.

8558—November 3—Authorizing the C.P.R. to construct,

maintain, and operate industrial spur for F. Gobeille, at

Mile End Station on said railway.

8559—November 3—Authorizing the C.P.R. to construct,

maintain, and operate branch line or spur, across Ave. "D"

and across Lot 38, Block 3, in town Saskatoon, Sask., for

Saskatoon Tent & Mattress Company, Limited.

8560—November 3—Authorizing the G.T.R. Company to

construct maintain, and operate branch line to and into the

premises of T. K. Mauley Chew, across Old Sturgeon Ba\

Road, Township Tay, Ont.

8561—November 4—Granting leave to the C.P.R. to con-

struct two extra tracks across Third Avenue in town of

Pincher, on its Crow's Nest Pass Branch, Alberta.

. 8562—November 4—Granting leave to the Government,

Province Saskatchewan, to construct a highway crossing over

the right of way of the C.N.R. Company adjoining the east

end of the station grounds in the N.E. '4 Sec. 5, Tp. 44,

R. 16, west 3rd Meridian, Saskatchewan.

8563—November 4—Granting leave to the Orford Moun-

tain Railway Company to deviate public crossing across its

track on Lot 23, R. 7, Tp. Melbourne, County of Richmond,

P.Q.

8564—November 3—Extending for a period of one month

the time within which the V. V. & E. Railway & Navigation

Company were directed to install interlocking plant required

to be provided by Order No. 7478, dated July 6th, 1909, to

the Fraser River Lumber Company at New Westminster,

B.C.

8565—November 3—Authorizing the C. W. & Lake Erie

Railway Company to construct, maintain and operate branch

line of railway, or spur, on several streets in the city of

Chatham, Ont.

8566—November 3—Authorizing the C.P.R. to change its

line of railway at Ste. .^gathe, P.Q., and to remove its station

buildings.

8567—November 3—Granting leave to the Hydro-Electric

Power Commissioner of Ontario, to erect, place, and main-

tain its transmission wires across the track of the C.P.R.

on part of Lots 12 and 13, B. F. To. of North Oxford, Ont.

8568—November 3—Granting leave to the Hydro-Elec trie

Power Commission of Ontario to erect, place, and maintain

its transmission lines across the track of the C.P.R. at Lot

35, Con. Gore, Township of Puslinch, County Wellington,

Ont.

S569—November 3—Granting leave to the municipality of

the corporation of the city of Calgarj', .Mta., to erect, place,

and maintain, at its own expense, its electric light and power

wires across the main line of the C.P.R. at 15th Street,

Calgary, ."Mta.

8570—November 3—Granting leave to the Nipissing

Power Company, Limited, to erect, place, and maintain its

transmission lines across the track of the G.T.R. at Cal-

lander, Ont.

8571—November 3—Granting leave to the Nipissing

Power Company, Limited, to erect, place, and maintain its

transmission lines across the track of the G.T.R. at Nipissing

Junction, Township Ferris, Ont.

8572—October 29—Rescinding Order of the Board No.

5907, dated December 23rd, 1908, authorizing the G.T.P.

Railway to construct a bridge between Watson's Island &

Kaien Island, B.C., the Government of British Columbia ob-

jecting to the same.

8573.—October 27—Authorizing the Vancouver & Lulu

Island Railway Company to cross Grenville Street in munici-

pality of Pt. Grey, with the tracks of a branch line of its

railway, B.C.

8574_October 27—.Authorizing the C.PR. to construct

branch line to the warehouse of the Great Northern Transfer

Company, Vancouver, B.C.

8575—October 27—.Approving and granting leave to the

V. V. & E. Railway Company to join its tracks with the

(Continued on page 575).
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CONCRETE TRUSS BRIDGE: THE FIRST IN

CANADA.*

The architect says with truth of the bridge engineer

that he aims only at results which are useful and scorns

the beautiful. The general form of a steel truss is often

decided upon with no thought of Eesthetic design, and a

few dollars afterwards spent on ornamental railings or

other details will never remedy the defect. And yet

mathematics and cesthetics go hand-in-hand, and a

simple steel truss with the upper panel points lying on

the singularly graceful curve, the common parabola, can

he designed with more economy of material than the

unsightly steel truss with parallel chords. If the cost of

the former would be greater under present conditions,

then shop practice and facilities are principally to blame.

-^-in. round, and bonded with smaller rods spaced 6 in.

apart, except at the panel points, where somewhat
elaborate detailing is resorted to in order to make the

bond perfectly secure between the hangers and the

chord. The maximum compressive stress for this chord

is 430 pounds per square inch for the concrete and 6,450

pounds for the steel, or about 500 pounds per square

inch for concrete and steel acting together.

The maximum tension in the lower chord is 16,000

pounds for the steel, the concrete not being considered

to act in tension.

In order not to cause internal stress in the con-

crete by some of the rods not being straight at the time

the concrete is poured, and in order that hair cracks

should not develop under 16,000 pounds tension in the

steel the rods were given considerable tension before the

A Concrete Truss Bridge on the Middle Road, between the Counties of York and Peel, Ont.

But shop practice is no bugaboo to the designer in con-

ciete, and the form of truss which is the most eco-

nomical is also the one which is the most natural and

the most beautiful. The massive and gracefully arched

compression chords are, perhaps, the most notable fea-

tures of the few concrete truss bridges which have as

yet been built.

The seven-panelled parabolic bowstring truss, illus-

tiated above, was built on the Middle Road, between the

counties of York and Peel, and oflicially opened to traffic

this month. An examination of it will show that the

maximum stress in the lower chord is the same for all

its members, consequently the same numljer of steel

rods are used from one end of the chord to the other

—

a great advantage in construction.

The vertical members of the web system are tension

members, and the diagonals are of the nature of countcr-

biaces, carrying no stress for live load covering the

entire floor or from the dead load, and acting alternately

in compression and in tension for a moving load.

The compression chord, 22 in. by 24 in. at the middle

segment, is only slightly reinforced with twelve rods,

* By Frank Barber, of Barber & Young, bridge and
structural engineers, Toronto, Ont.

concrete was poured l)\ an ingenious de\ ice ol the con-

tractor.

The bridge was designed for a load of ten tons on

two axles, two-thirds on the rear axle, and a distributed

load of 100 pounds per square foot. A \ery liberal

impact allowance was adopted of one-half the live load.

Extraordinar) caro w.is taken to avoid poor bond-

ing of successi\e days' work. For this purpose cracked

ice was laid in bags upon the last concrete placed at

night, and this was found ti> Ije perfectly plastic the

next morning, as if it had just been poured. This method

of keeping concrete from setting by placing ice upon it,

and thus securing a perfect bond between concrete placed

on successive days, was the invention of Mr. O. L.

Hicks, the contractor for this bridge. It is here men-

tioned by his permission for the liencfit of any who may

wish to use it.

The length of the bridge is 80 ft. in the clear; road-

way, 16 ft. wide; height above water, 14 ft. at one end,

iS ft. at the other, making a grade of 5 per cent. It

contains upwards of thirteen tons of steel, and weighs

nearly 200 tons. Provision was made for expansion at

one end by brass plates sliding between steel plates. It

was tested at the official opetiing with a concentrate<l
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load of ten tons moving across the bridge, and by a herd

of seventy cattle, all that could crowd upon the bridge,

weighing probably thirty-five tons. Tiie vibration under

these loads was very slight.

The reinforcing consisted of ])lain, round rods ex-

cept for the floors, which were reinforced with No. 10

standard expanded metal as manufactured by the Ex-

panded Metal and Fireprofing Co., Toronto.

The mixture used was one of cement to three of

aggregate, consisting of sand and crushed stone, so

proportioned as to leave a minimum of voids. The
bridge was concreted in one week by making special

efforts, 'and the forms and floor were kept wet for an-

other week. The concrete matured without showing
any checks or hair cracks. Two inches was chiselled ofl

the caps of the newel posts after the concrete had set as

they were thought to be too large, and the mortar was
found to be as hard as the stone which was embedded
in it, for the stones would crack through quite as readily

as the mortar. Owing to a misunderstanding these caps
were left rough, but the writer regards this as a mistake.

They should have been dressed smooth to harmonize
with the rest of the bridge. \Vhatever may be the life

of lean concrete mixtures, which are often used in mas-
sive work, the engineers believe that concrete propor-

The Middle Road Truss Bridge, showing Forms in

Position.

tioned in the above-mentioned way will endure indefi-

nitely and grow harder and stronger with age.

In designing this truss the engineers believed that

the joints required the most attention. It is easy to pro-

portion all the members of a concrete truss so that per-

fect confidence may be placed in it if only the joints may
be relied upon. The engineers tried to detail the bridge

so that any member would fail in the body rather than

at a joint. A description of these details is not here

attempted, as it w^ould, perhaps, be too technical to be

of much interest to the general reader.

Compared with the ordinary (unhinged) concrete

arch, the concrete truss has advantages and disadvan-

tages. In the arch the horizontal thrust is resisted by

the abutments, which are more or less perfectly re-

strained from spreading by the natural beds of the abut-

ments—clay, rock, or whatever it may be. In the con-

crete truss the horizontal thrust of the arched compres-

sion chord is resisted by the steel rods in the lower

chord. The advantage of this for the truss is that the

toes of the arched chord are perfectly tied together at

all times, and the upper and lower chords expand and
contract together with temperature changes, provision

for which is made by sliding bearing-plates at one end
of the truss. .Again, the tendency of the arched chord

to deform for dilTcrenl positions of a concentrated load

is resisted by the web members of tiie truss so that the

line of resultant pressure in the compression chord docs

not move from the centre of its section. Tor this reason

the chord segments act as posts, and are proportioned

by their area.

In the arch, on the other hand, the abutments often

spread somewhat, causing cracks in the spandrel walls.

.Again, temperature stresses and moving loads cause

deformation of the arch-ring, which causes the line of

pressures to vary in position. Even in a well-designed

arch, where the resultant pressure never leaves the

"middle third" of the section, the unit pressure at cer-

tain sections of the ring will be zero at the intrados and
double the average at the extrados for certain tempera-

1 tures and loadings, which state will be reversed for other

!

conditions. Thus the section of the arch-ring must be
' proportioned by its moments of inertia, and will be

greater than if the arch could be braced against defor-

mation like a truss. We believe that bracing, where it

is possible, is Ijetter and more economical than increasing

the section.

To recapitulate, the arch has the great advan-

tage, that no lower chord is necessary, or, to put it an-

other way, the natural earth forms the lower chord ; but

the abutments are often not rigidly held from spreading,

temperature stresses are considerable, and deformation

must be resisted by making the arch-ring very heavy.

In the case of the truss, an expensive lower chord must
be supplied, but the toes of the arched chord are more
rigidly held together by it than is often the case in

arches, there are no temperature stresses, and the ten-

dency to deformation is jierfectly resisted by a web
system, and a minimum amount of material results.

The Commissioners of York and Peel, for whom the

bridge was built, were without exception delighted witli

the structure. When tenders were opened the bid for

the concrete truss was found to be the second lowest,

four tenders for a steel bridge being higher and one

lower. Warden George Henry, of York, well supported

by Warden Jackson, of Peel, spoke strongly in favor of

the concrete bridge as being the most suitable bridge,

and the cheapest in the end. Concrete was felt to be

especially suitable for a bridge on a grade. Here teams

cannot l)e prevented from trotting over it. The resulting

i vibration is likely to loosen joints and crystallize the

i steel, but is almost non-existent in concrete.

The reason that a truss was adopted at the Middle

Road rather than an arch was that the truss bridge

utilized the old stone abutments and an arch design

could not.

Considere, the eminent French engineer, was the

originator of the concrete truss, and he has built several

of them in Europe. The approaches to the Sparkman
Street Bridge at Nashville, Tenn., are also of this form.

The bridge here described is the first concrete truss to

he built in Canada.

The Commissioners for whom the bridge was built

are Warden Henry and Commissioners Annis and

Harris, of York, and Warden Jackson and Commis-

sioner Kennedy, of Peel. The contractor was Mr. O. L.

Hicks, of Humber Ray.

The bridge was designed and erected under the

supervision of Barber i*^- Young, bridge and structural

engineers, of Toronto.
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A PAGE OF COSTS
ACTUAL. ESTIMATED and CONTRACTED

COST OF REPAIRS TO STEAM SHOVELS.

Repairs to steam shovels at Empire shops during" the

fiscal year igog cost only seven-eighths of a cent per cubic

yard of material excavated, according- to The Canal Record.

The total cost of these repairs was $197,612.42, and the ma-

terial excavated amounted to 22,583,099 cubic yar<ls. The

shop cost does not include the cost of repairs made in the

field or that of repairs made to steam shovel parts taken to

the shops while the shovel is kept in service by substituting'

other parts. These repairs are known as field repairs and are

made in the field shops and on the work, often while the

shovel is waiting for cars.

A statement of the cost of steam shovel repairs in the

three construction divisions from January, 1908, to June,

1909, inclusive, a period of iS months, follows:—

•

Divisions.

Item. Central. .-Xtlantic. Pacific. Total.

Cubic yards . 27,752,750 4,148,997 1,980,069 33,881,816
Field cost ..$596,059.02 $51,786.74 $19,917.58 $667,763.34
Shop cost ..$283,746.76 $51,782.61 $22,246.75 $357,776-i:!

Cost per cubic yd. : Cents. Cents. Cents. Cents.
Division 2.14 1,25 i.oi 1.97

Shop 1.02 1.25 1.12 1.06

Total 3.16 2.50 2.13 3.C1

The shovels in the Central Division are subjected tt

harder and more constant usag-e than those of the other two

divisions. Of the loi steam shovels in the Canal and Panama
Railroad service 61 are in the service of the Central Division,

most of them in Culebra Cut.

COST OF EXPERIMENT IN OILING

STREETS.

During the past summer the city of Ottawa, Ont., applied

(lil once to about one and a quarter miles of roadway. The

cost was as follows ;

—

Oil f.o.b., Ottawa $236.93

Demurrage on car 4.00

Labor putting on 30.00

Preparing special tap<, valves, etc 28.55

Expert fees 25.00

Total $3-^-48

Or almost $260 per mile.

This is much higher than it would be for regular work,

but it is of value as to the cost of experimenting with oil for

•dustlaying.

-Advocates of oiled roads place the cost at from $75 to

$90 per mile.

COST OF SPREADING BROKEN STONE.

The stone was hand-broken and in piles along the road-

way, Yonge Street, York County, Ontario. The average

haul from the pile to their place in the macadam road was
600 feet. The force employed at the work was :

—

1 man spreading 10 hours at 20 cents per hour. . . . .$ 2.00

5 men filling, 50 hours at 20 cents per hour 10.00

2 cart boys, 20 hours at 10 cents per hour 2.00

2 carts with horses, 20 hours at 15 cents jjcr hour. 3.00

Total cost, 10 hour day $ 17.00

Work done :

—

October i ith,

October 12th,

October 13th,

Total spread

spread 3.5 toise*

spread 4.0 toise

spread 4.75 toise

, 12.25 toise

12.25 toise, or oS cubic yards cost to spread, $51.00;

or $4.16 per toise;

or 52M cents per cubic yard.

•Toise is 12' x 6' x 3', or 216 cubic feet.

COST OF REPAIRS TO ROLLING STOCK.

On the Intercolonial Railway the cost of repairs to rolling

stock was during 1907-8-9 as follows :
—

Passenger.cars, 1907-S per car mile 0.0194 cents.
" " 1908-9 " " " 0.0172 "

Freight car ....1907-8 " " " 0.0073 "

" " ....1908-9 " " " 0.0078 "

Locomotives ..1907-8 " " " 0.0794 "

..1908-9 0.0S28 "

ESTIMATING COST OF STEEL BRIDGES.

In October, 1909, the city of Toronto, Ont., called for

tenders for steel superstructure for the Wilton .Avenue bridge.

It was estimated that the bridge would require about one

million pounds of steel. .-Xs a fair estimating price for such

work the following table may be of some interest :

—

Steel Superstructure.

Ten<l<T. Hulk .Sum.

Xo. 1 $51,725.00

2 45,645.00

3 45.6^^-07

4 64,872.67

5 48,200.00

6 35,809.00

7 54,50000

8 56,000.00

It will be noticed the average price including the en-

gineer's tender (X<. S) is 0.15 cents below the engineer's

estimate, and excluding that tender the average price would

be 4.83 cents or 0.74 cents per pound above the price of the

successful tenderer.

Tenders Xo. 2, 3 and 4 were those of firms in Great

Britain.

(\ Estimated
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THE COST OF POWER.*

Relative costs per kilowatt-hoiir for <lilViTtiu kinds of

power plants having' a maximum loa<l of over 30,000 K.W.

Distribution of maintenance and operation.

S ? = ? *- S £ "

S «> rt n >•

aj u) 0! 00 S
Maintenance.

I Kngiiic room, raecbanical 2.59 0.51 1.55 5.18 2.84 0.51

3 Boiler or producer room 4.65 4.33 3.55 i.i6 1.97 ....

3 Coal and ash-handling apparatus 0.58 0.54 n.44 0.29 0.29 ....

4 Electrical apparatus 1. 13 113 1.13 1.13 1.13 i.i3

Operation.

5 Coal O1.70 55.53 52.44 26.52 25.97

6 Water 7.20 0.65 o.6l 3.60 2.16

7 Engine room, labor 6.75 1.36 4.06 6.76 4.06 1.36

8 Boiler or producer room labor.. 7.20 6.74 5.50 1.81 3.05 ....

9 Coal 'and ash-handling labor... 2.28 2.13 1.7s 1-14 1.14 ....

10 Ash removal 1.07 0.95 0.81 0.54 0.54 ....

11 Electrical labor 2.54 2.54 2.54 2.54 3.54 2.54

12 Engine room \ubrication 1.78 0.35 1.02 1.80 1.07 0.20

13 Engine room waste, etc 0.30 0.30 0.30 0.30 0.30 o.ao

14 Boiler room lubrication n.17 0.17 0.17 0.17 0.17 ....

Relative operating cost per cent. ..100.00 77.23 75.87 52.94 47-23 5-94

Relative investment per cent 100.00 75.00 80.00 110.00 96.20 100.00

Probable average cost per kilow.att. 125.00 93.75 100.00 J37.50 120.00 125.00

Probable fixed charges per cent... 11 11 11 12 11.5 ii

For Steam turbine plants larger than 60,000 kw., the cost

per kilowatt may be reduced to $75.

COST OF HEATING A ONE ROOMED BUILDING.

The following- figures represent the cost of heating a pub-

lic school in Ontario. The inside measurements of

the buiWing are 31 feet long, 23 feet wdde, and 14 feet high.

There are two entrances protected by the porches which also

have doors. The windows have a total of 108 square feet of

glass. The room was heated by a furnace in the basement,

and having compared the cost of heating several buildings

of this class, find these figures represent the average very

well.

1904.

6. 5 tons coal $46. 13

2 cords wood 1 5.00

$61.13

1905.

7 tons coal $52.18

% cord wood 2.50

$54.68

1906.

g.5 tons coal $73-76

I }i cords wood 5.Q3

$79-69

1907.

5 tons coal $36.50

I cord wood 5.00

$41.50

1008.

10 tons coal $70.00

Wood 1.40

,
$71.40

Total for 5 years $308.40

Average cost per year 61.68

Or to heat 10,000 cubic feet per year cnst $61.68, or about

62 cents per 100 cubic feet per year.

From a paper by H. G. Scott, before the .American In-

stitute of Electrical Engineers.

SOCn-TY NOTES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

As a result of the IjalUu canvassed on November 13th

the following have been elected to the various classes of mem-

bership in the society:—
Member.

T. Aird Murray, Toronto.

Associate Members.

C. C. Chataway, Winnipeg; F. G. Goodspeed, St. John,

N.B.
; J. B. Strauss, Chicago, 111. ; W. G. Webster, Dunn-

ville, Ont. ; G. C. Williams, Walkerville, Ont.

Transferred from Associate Member to Member.

G. G. Grundy, Frascrvillc, P.Q. ; Louis A. Herdt, Mont-

real ; G. A. Janin, superintendent of waterworks, Montreal

;

W. P. Wilgar, Nepigon, Ont. ; F. A. Wilkin, Winnipeg.

Transferred from Student to Associate Member

W. H. Blanchct, Peterborough, Ont. ; W. J. Blair, New

Liskeard, Ont. ; W. G. Brown, La Tuque, P.Q. ; E. V. Collier,

Ottawa; A. P. Deroche, Ottawa; J. M. Donaldson, Croydon,

Eng. ; G. R. Ewart, jr., Makawell, Hawaiian Islands; G. H.

Ferguson, Toronto
; J. B. Harvey, Montreal ; L. L. Hurtu-

bise, Ste. Claire, Que. ; W. L. Malcolm, Kingston, Ont.

;

A. W. McMaster, Toronto ; A. G. Tapley, Pointe du Chene,

N.B.
* * * *

Central Railway and Engineering Club.

.\t the meeting of the Central Railway and Engineering

Club of Canada, held at the Prince George Hotel, Toronto,

on Tuesday evening, November i6th, Mr. George H. Hender-

son of the Schofield-Holden Company, read an interesting

paper on " The Gas Engine, Its Origin and Commercial

Use." President C. A. JefTers presided.

• • * *

Ottawa Branch, Canadian Society of Civil Engineers.

The first annual meeting of the Ottawa Branch of the

Canadian Society of Civil Engineers was held in the Russell

House on October 6th last. The election of officers for the

year igog-io resulted as follows: Chairman, W. J. Stewart;

Managing Committee, Arthur Bruce, .\. A. Dion, A. T. Phil-

lip, R. Donaldson, Naulon Cauchon ; Secretary, S. J. Chap-

leau, Resident Engineer's office, Department of Public Works.

An expression of thanks by Mr. George A. Mountain,

President of the Can. Soc. C.E., was made on behalf of the

branch to the retiring chairman, Mr. Charles Coutlce, and

the other officers of the initial management committee. Be-

yond this only routine business was transacted.

A reading and writing room for the branch is being pre-

pared at No. 177 Sparks Street and will be ready for occu-

pancy early in December.

There are about 107 members of all grades of the society

resident within the Ottawa district.

(Continued on page 575.)
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PROBLEMS IN APPLIED STATICS,

T. R. Loudon, B.A.Sc.

(Registered in Accordance with tlie Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knowledge of the subject of Statics, or is in a

position to read some text on such theory.

In the two preceding problems the determination

of the stress in the various members of the cantilever

truss (Fig. 67) was arrived at by graphical means,

although a little trigonometry was occasionally made
use of. It is possible, however, to arrive at these quan-

tities analytically as indicated in the following discus-

sion. In order to simplify matters, the reader is advised

to draw the Statical Diagrams (Figs. 68, 70, 72, 75, and

77) on a loose sheet of paper so that they may be readily

referred to.

seen that the assumed positive sign of the Y of AB
remains unchanged. The assumed sign of the Y of AB
is, therefore, correct; i.e., the Y of AB is positive.

If Y.\B is positive, i.e., acts upward, AB is found to

bo a force acting against the pin. The member AB is,

4,000

therefore, in compression pounds.

(3-

-^3

For the same point :

—

2X = Xbc + XcA + Xab =
Xbc = BC cos 90° = o.

XcA = C.\ cos 0° = CA. Xt'\ assumed positive

since CA is unknown (4.)

4,000 I 2,000

Xab = AB cos 60° = AB. l4. = . — = •

v'3 v'3

.Substituling tiiese ^alucs in (3.).

2,000

2X = o + CA + = o.

^^3

2,000

CA =

^'S

Fig. 67.

The following facts must be kept in mind through-

out the problem :

—

The magnitude of the X of any force = (magnitude

of force) X (cosine of angle of inclination of force to the

horizontal).

The magnitude of the Y of any force = (magnitude

of force) X (sine of angle of inclination of force to the

horizontal).

.\l.so, if a set of forces be in cc|uilibrium, 2X = 0,

and -V o.

Analytical Determinatiun of the Stress in the Mem-
bers of the Cantilever (Fig. 67).

Consider the forces acting at tlie point BC.\ as

shown in the Statical Diagram (Fig. 68). These forces

are in equilibrium. Therefore, -X = o ; -Y = o.

2Y = Ybc + Yca -(- Yab = c (i.)

Now, since C.'\ and .VB arc unknown lorccs, the YcA
and Yab will be assumed positive.

Ybc = — BC sin 90° = — BC = — 2,000.

Yca = CA sin 0° = o.

v'3

Yab = AB sin 60° = AB. — (2.)

Siibstitutirifj these values in equation (i.)-

v'3

-Y = — 2,000 + o + .^B. — = 0.

2

-Substituting this true value of CA (a negative quan-
tity) into equation (4.), the Xca is seen to be negative.

If Xca is negative, CA must be a tensile force (acts away
i
from the pin). From this, then, the member C.'V is seen

to be in tension 2,c>oo/.v'3 pounds.

The forces acting at the point B.VP, as siiown in the

1
.Statical Diagram (Fig. 70), are in equilibrium.

SY = Yba + Yap + Ypb = o.

— BA sin 60" + AP sin 60° + PB sin 0° = o.

4,000 v'3 v'3

. — + AP h o = o.

v'3 2 2

4,000

AP = .

^'3

From the positive sign of this result the Yap is seen

to be positive; i.e., the force AP acts away from the

4,000
pin. The moniber .\P is, therefore, in tension

pounds.

For the same point:

—

2X = Xba 4- Xap + Xpb = o.

— BA cos 60°— PB cos 60° + PB.cos 0° = o.

4,000 I 4,000 I

.
. — + PB = o.

V3

v'3 ^3

PB
4,000

^3

AB
4,000

2,000. — =
v'3 V3

^ ^

If, now, this true value of .\B, which is a positive

quantity, be substituted for .XB in equation (2.), it is

The positive sign of the result shows thai the Xi'H

is positive. PB must, therefore, act against the pin,

4,000

placing the mctnb«-r PB in compression pounds.

v'3

The forces acting .-it the point P.\CDL are in equili-

brium, and act as represented in the -Statical Diagr.im

(Fig. -2)-
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SY = Ypa + Vac + Ycd + Ydl + Ylp - o.

— PA sin 60° + AC sin 0°— CD sin 90° +
DL sin 0° + LP sin 60° = o.

4,000 V3 v'3

. ho— 2,000 + o + LP. — = 0.

^2 2 2

8,000

LP =
.

The positive sign of the result sliows that the Yli>

is positive; i.e., acts upward. In accordance with this,

LP must act against the pin, placing the member LP in

compression 8,000/ v'3 pounds.

For the same point :

—

2X = Xpa + Xac + XcD + XuL + Xlp = o.

PA cos 60° + AC cos 0° + CD cos 90° +
DL cos 0° + LP cos 60° = o.

4,000 I 2,000 8,000 I

. — -i h o + DL + . — = 0.

v'3 ^3

DL =
8,000

V3

The negative sign of the result shows that the Xdl
(since the X equation is Ijeing used) is negative. DL is,

therefore, a tensile force (acts away from the pin); i.e.,

8,000

the member DL is in tension pounds.

The reader is advised to try and determine the

stresses in the remaining members before referring to

the solution as herein given.

(These solutions will \oe given next week.)

SOME OBSERVATIONS ON THE STABILITY
OF DAMS.

By J. F. Jackson, M.W.S.E.*

In view of the rapidly growing interest in the subject of

water power development and reservoir storage of water for

various purposes, it has seemed to the writer opportune to

present for discussion some more or less unorthodox obser-

vations on the manner of calculating and constructing- the

various generally accepted types of dams.

In the old-fash'oned timber dams, hundreds of which

have been built for logging and power purposes, on all sorts

of foundation^, it was customary '.o give the water-tight sur-

face of dams a slope upstream, generally two or more

horizontal to one vertical, making a cross section something

like Fig. i in the case of an overfall dam. In case the height

was considerable, the apron would be divided into two or

more steps, to break the fall of the water.

For the purpose of a coffer-dam of moderate height on

solid rock or impervious bottom, the same general idea is

satisfactory, as shown in Fig. 2.

In this diagram the planking is shown laid at slope of

one to two. Note the position and direction of the resultant

of water pressure. Little theoretical study, as far as the

writer knows, has been given to these forms of dams.

It is obvious in each of the above cases that the weight

of the water and the back filling have been a large or the en-

tire factor in the stability of the dam, both against sliding

and overturning. "Castor Fiber," who belongs to ihc oldest

race of dam builders, has always utilized the weight of water

for stability, and some of his achievements have been truly

remarkable. The lower part of his dams arc always open for

drainage. The writer contends that his work is more
scientific than that of some of our modern builders, as will

be demonstrated later.

Now when it comes to the construction of masonry dams,

the first ones were probably built entirely by guess, but some
of them stood up. A precedent having been established, in

course of time, mathematicians came along and found that

tmTJTrnntf'f'"

Cross Section of Timber Dam.

masonry structures having a factor of safety of two against

overturning and of one against sliding on their bases were

actually standing up. Therefore a coefficient of friction of

0.5 or 0.7 was assumed, and a sufficient weight of masonry

provided to resist the horizontal hydrostatic pressure of the

reservoir. Hence we have the standard triangular or

trapezoidal section as shown in Fig. 3, in which the resultant

pressure of w'atcr and masonry usually falls just inside or at

the middle third of the base, so that pressure begins prac-

tically at zero at the inner heel and increases to a maximum
at the outer toe, as illustrated above, provided the structure

acts as a unit. The pressure of water and weight of masonry

are such that the coefficient of friction is barely sufficient to

resist sliding. In fact, if it were not for the dove-tailing into

rock at the base of the dam and into the walls of the gorge

between which ihe dams are built, there would be many more

failures by sliding than there have been. However, so far as

*Read before the Western Society of Engineers, June,

1000.

Cross Section of Coffer-Dam for Shallow Water,

mathematics are concerned, we have the astounding fact that

in masonry structures of immense importance, and in per-

haps no other cases, engineers are content to follow in the

rut and build with a factor of safety of one ! So much for

precedent. Further than this, as soon as you assume hydro-

static uplift, or that water enters under the edge "A" of your

dam, your precious friction coefficient is partially destroyed,

and the dam fails. It is only fair to say that most engineers now

make some attempt to drain toward the downstream toe of

the dam. (See Transactions of .\m. Soc. C.E. Vol. 34.

Notes on High Masonry Dams by John D. \'an Buren, for

argument in favor of a section of masonry dam taking into

account hydrostatic uplift. Of course, the form of masonry

dam is somewhat circumscribed by the fact that "o tension
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is assumed on the upstream face, but the writer nevertheless

believes it quite possible to develop a form of masonry dam
in which the weight of water and possible back fill is utilized

to add stability, and may propose something of that sort in

the future. He surely believes that the ordinarily accepted

coefficient of friction as indicated above and the factor of

safety of two against overturning, should not be accepted as

sufficient.

In earth dams, the writer believes, of course, that the

section should be something like that shown in Fig. 4.

'""lllll

Typical Cross Section of IVIasonry Dam.

The same idea applies to an earth dam, a rock fill dam
or like structure with a cut-off planking, reinforced concrete,

steel plate, or common puddle. In every case water-tightness

should, if possible, be secured as near the water itself as pos-

sible, and the vertical components of the hydrostatic pressure

should be equal to or exceed the horizontal ones. Western

engineers have already followed this idea to some extent in

earth and in rock fill dams with planking.

Designers of concrete dams have usually followed the

standard masonry profile or something near it. It is human
nature, in engineering matters as in other affairs, to follow

and develop an established idea, sound or unsound, to its ut-

most limits, while a new one or a very old and forgotten one,

must make its way slowly.

Happily, Bainbridge with his steel dam, and .\mbursen
with his concrete dam, and the idea of the reinforced concrete

iji/ ^ >.**'
.

' > )tjfff,,i J jfjtf/iiftf}if7>fjifrr

-Ci^/t/-/.

/=/(r.4.

Typicai Cross Section of Earth Dam.

retaining wall came along, so that it is now in order to con-

sider a dam having a water-tight face capable of taking

tension. Bainbridge's dam consists of a series of inclined

bents covered on the upstream side with water-tight concave
plates. (See Journal \V. S. E. Vol. X, p. 615.) In this dam,
water pressure is of course taken normal to the water-tight

face (Fig. 5). The column loads are taken directly to the

rock bottom, and tension of face plates is taken up by anchor
rods, as indicated. If not founded on rock, the design must
be altered radically, as indicated further on.

.Mthough the .Ambursen dam (Fig. 6) utilizes the weight

of water to some extent, in my opinion it docs not, as ordin-

arily constructed, provide much greater stability against

sliding than the standard profile, though it does thoroughly

provide against hydrostatic uplift by the open construction of

its base. The main idea of .-^mbursen's patent was apparent-

ly to so construct the water face of his dam with reference

to the cross walls that the direction of water pressure at any
point should fall within the base.

/

Cross Section of Bainbridge Steel Dam.

Of course, the calculation of stability of a steel dam on

rock bottom, with given factors of safety, is very much
simpler and more certain than even the design of a steel rail-

road bridge, and the writer believes that the time is coming

when the merits of this construction will be much more ap-

preciated by engineers than is the case at present.

In designing the cross section of a steel dam about 100

feet high, the writer accidentally hit on the idea of making

/O'f/ooi/

»?/>»»»>»»"^>?'»»r»

/ycrS-
Cross Section of Ambursen Dam.

the part near the top, where hydrostatic pressures are light,

near'y vertical, and sloping the part near the bottom, where

hydrostatic pressures are heavy, until it was nearly horizontal.

This resulted in a saving in construction cost, and a greatly

increased factor of safety against sldiing and overturning.

The idea illustrated in Figs. 7 and 8, where the plating

on the lower section is supported directly in concrete, cheap

masonry, or other fil'ing, while the upper part is of steel con-

S^
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^/<9. 7.

Cross Section of Suggested Concrete and Steel Dam.

applied at 8 in. from the base ; the vertical pressure would

be 2.33, applied at 7 in. from the bend. The resultant would

be 3.1, applied practically at the bend. The structure would

be just a little more than stable against overturning-, and a

friction coefficient of 0.S6 would be sufficient to prevent its

sliding.

In case the base were 24 in. and the height 24 in., as in

Fig. 10, the horizontal water pressure would be 2 as before,

and the vertical pressure would be 4, and the resultant 4.5,

falling at a point one-third of the distance from the bend td

f/G.8.
Another Suggestion for Concrete and Steel Dam.

the upstream edge of the horizontal plate. This resultanfl

would stand two vertical to one horizontal, giving a coefficient

of 0.50 to just prevent sliding. If you prevent leakage at

".\" and your plate is stiff enough to prevent bending, you

w'-W. have, due to water pressure alone, a small dam as safe

against overturning and safer against sliding than the stand-

ard profile. It is evident, then, that in a dam having a base

equal to its height, the sum of all horizontal pressures is

struction. The amount, position, and direction of resultant

pressures depend on the exact shape of the water-tight sur-

face. The vertical water pressure may be made 1.5, 2 or even

3 times the horizontal pressure, depending on the width of

base- and the resultant pressure of all, weight of water and

structure, may be brought as near the centre as desired. In

Fig. 7 is shown a dam of considerable height, and in Fig. 8

<ine of moderate height.

The limits of this idea are shown in Fig. o- Suppose we

have a dam built of a small bent plate: calling the height 24

in. the base 14 in., the horizontal water pressure would be 2,

exactly that due to the depth of the water, no matter what
the shape of the water-tight surface, and it is possible to

utilize the vertical pressures from a minimum of zero to a
maximum of two times the sum of the horizontal forces, and
to bring the resultant of both forces from a horizontal direc-

tion to an inclination of two vertical to one horizontal, as

shown. Of course, in the practical structure of steel of the

Bainbridge type or of concrete, wood, or other material, we
would curve the tension face in some manner, and in making
our calculation add the weight of the structure itself.

In Fig. II is shown the proposed section of a reinforced

concrete dam having a concave water-tight fare. Please note

the position and direction of the rrsultant of the water pres-

T" ^ «
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The patent office has recently recognized this principle

of u^in,^ hydrostatic pressure on a concave face to add

stability to dams, etc. So far as the writer knows, this is the

first recorded recognition of the hydrostatic principle in-

volved. He does know, however, of a mining- engineer out

West who once built a small concrete dam wrong side to,

and with very good results.

The modern inside Buttressed reinforced concrete retain-

ing wall employs a similar idea, but the earth pressures are

not hydrostatic. In the earthen dam with masonry core wall,

the hydrostatic pressure against the core is of course greatly

modified (but nobody knows how much) by the presence of

the earth fill on the water side. Its design is eminently .1

matter of guess work.

In conclusion, my contention is that a factor of one

against sliding is not enough, and that we should turn the

hydrostatic force to our assistance, instead of working en-

tirely against it. We must have weight to secure stability,

anJ there is nothing for that purpose quite so cheap as the

water itself which we are undertaking to confine.

If the above observations on dam stability of various new

and old sections provoke spirited discussion of the ideas in-

volved, the writer believes that a service will have been

rendered the engineering profession.

MUNICIPAL CAS PLANT EXPERIENCES.'

By C. E. Moore, CE., Santa Clara, Cal.

The town of Santa Clara has one of the two municipal

gas plants on the Pacific Coast, so far as known to the

writer. There is nothing remarkable about this plant ex-

cept the fact of its being owned and managed by the munici-

pality. The writer has for several years been acting as

consulting engineer for the town, and as such had charge

of the construction of the water and electric plants which

preceded the gas plant. When gas was taken up it naturally

followed that the same arrangement was carried into that.

Therefore it will be understood that the engineer as well as

the town council had much of the gas business to learn, and

that the writer of this does not assume to be an expert in

gas matters. However, having been identified with the

enterprise since its establishment, and continuing at present

to be in touch with it, and since the plant occupies rather a

unique position, it has seemed that a brief account of its

career may be of interest.

The account will naturally fall somewhat into the lines
i

of a discussion of municipal ownership, but this will not be

with the object of establishing any extreme views, but rather

with the idea of drawing such inferences as are possible

from our experience. Regarding the broader question of

general municipal ownership, the writer has come in contact

with it in many other places and inevitably his views are

somewhat colored by the sum total of all this experience,

but the effort will be here to confine deductions as strictly as

possible to those following from this case.

To make the situation clear, it will be necessary to first

state in a brief way the cause which led up to this particular

municipal ownership. Twelve years ago the town of Santa

Clara took up the ownership of water supply. For this there

were several powerful reasons, the chief one, perhaps, being

the necessity for better fire protection. The plant was suc-

cessful from the start. '

There was also a desire for a more extended system of

street lighting, and it seemed advisable to take that up in 1

* A paper before the California Gas Association.

connection with the water plant. This plant was installed

ten years ago. It also was satisfactory, and the people came
to have considerable pride in the plants. Every town, like

an individual, likes to have something to talk about, and the

municipal plants came to be the thing to talk about in Santa
Clara. The matter now passed beyond the case of necessity,

and the later movements along this line have been largely

the result of the impetus of the idea. Municipal ownership
became a specialty. Commercial electric lighting was taken

up by buying the property of the electric lighting- company,
remodeling and extending the system and combining it with

the street lighting.

Current for this purpose was formerly generated by the

town, but for several years past has been bought from the

San Jose Light & Power Company, and it is supplied by the

Standard long-distance transmission lines.

Gas has been supplied by the San Jose Gas Company
(later the Light & Power Company), for many years, by a

pipe line from their works. The condition of the town has

been such that there had been little encouragement for ihe

company to extend their lines. There had been no special

effort to push the business, and the consumption was only

10,000 feet per day. How-ever, with the coming of renewed

life to the town there began to be felt a desire for more ex-

tended service. Chiefly the development of the gas plant

may be considered as due to the idea which had taken root.

There was no particular dissatisfaction with the company,

and the movement was entirely devoid of enmity to it.

Accordingly all the property of the company in the town was

purchased at a valuation made by an expert agreed upon by

both parties. The transaction was amicable and satisfactory

throughout.

There has since been considerable consumption

(chiefly for fuel purposes), and the output at present is

35,000 per day. The price of gas was at first fixed at $1.75

per thousand, that being the price charged by the gas com-

pany. Later for service in San Jose the company made the

rate $1.50, but no reduction was then made by the town.
Still later the company reduced the rate to $1.25, when the

town followed with a reduction to $1.50. That is to say, the

town has in the matter of rates made no reduction until

virtually forced to do so by the company. Of course there

is no direct competition between the two, but inasmuch as

they serve adjoining territory, it is in practice difficult to

maintain much higher rate in one than in the other. It will

perhaps be apparent from the foregoing that an attempt has

been made to manage the plant on business principles, and

not to be carried away by any popular idea that something

could be got for nothing.

.'Vbout 10,000 feet of pipe was taken over from the com-

pany. Since that time there has been laid about 50,000 feet

It has been necessary to do the work largely with un-

skilled labor, .^t the beginning the work done in remodel-

ing the distribution system was from necessity advertised.

The contractor who took the work was not accustomed to

laying the pipe. The blocks in many cases have very little

fall, barely enough] for surface drainage. Under these cir-

cumstances the writer put in force a system of laying to

grades previously established by levels, and this system has

been, followed for extensions. This is done so simply, with

so little trouble, and with such good results from entirely

unskilled labor in grading the trench, that it would seem

good policy for any company working in a flat country to

follow the same system. In the old pipes, laid in the old

way, with a spirit level, there have been frequent stops and

stoppages. In the new mains there have not been any at all.

The number of drips is by this system kept small, and these

are located at convenitent points. It may be that some gas
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companies use similar methods, but so far as I know tlu-y

generally do not. The exact methods used had previously

been developed on sewer work. Now as to the conclusions

which may be drawn from our experience

:

First, the plant and business needs continual and watch-

ful c.ire. In our case the care has been provided, and con-

sequently the business has been successful. It has been

very fortunate that there have been few changes of officials.

The office of President of the Hoard, or Mayor, during all

this time has not changed. The chairman of the water and

light committee also is an old-timer, and has from the first

been identified with the business. Questions of policy have

been given careful consideration ; just as careful as though

it had been their own business. The result has been a good

profit, but it is very easy to see how the balance might have

been the other way. This is the chief danger that confronts

any scheme of municipal ownership, namely, that men of

ability may not be willing to give their attention to the

town's business, or that the people will not have the good

sense to keep that sort of men at the head of affairs.

Second, as to the ability to meet emergencies. We had

an experience of this kind growing out of the partial wreck-

ing of all plants by the earthquake. This rests upon the

men and not upon the system. In our case we feel that we

have no cause for regret, inasmucii as water was supplied in

about 24 hours, and gas in three days. This goes back to

the first question of management.

Third, the ability to provide extensions.

In this particular the municipality is decidely at a disad-

vantage. Whereas, a company can in this case borrow

money to meet a large increase in the demands upon it, a

municipality can not do this except a bond issue, which

cannot be resorted to in all cases. Consequently it is neces-

sary to look well ahead and provide far in advance for such

extensions of magnitude as are likely to be necessary.

Fourth, as to the attitude of customers. In these mat-

ters we are dealing not only with gas but with human
nature, and this is practically the same the world over.

There is an occasional demand for lower rates, in the case

of the town, as there would be with the company. There is

the same distrust of meters. About half the consumers con-

sider the collector and meter reader to be their natural

enemy. The people's pride in the plant is chiefly in the

abstract, and does not particularly affect their attitude toward
bills, and service. And yet it is not quite fair to let the

question go at that, for there is a certain amount of feeling

of individual ownership, which probably makes the conduct
of these matters a trifle smoother than in ordinary cases.

Fifth, general conclusions.

The conviction of the writer is that no municipality

should be advised to undertake the management of plants for

the sake of profit, solely, as an individual or company may
do. There should in general be other and stronger reasons.

In the case of water, there often are such reasons. As we

leave water supply and look along the line of other utilities,

we find that in general these causes have less force. This
does not mean that gas should be supplied at cost. In the

first place, in a developing community extensions and in-

creased facilities in every way are certain to be needed. If

gas is supplied at cost all this must be accomplished by tax-

ation.

Secondly, the question of exact cost is a precarious one

at best. It must include all unexpected and emergency ex-

penses and can really only be determined after a long term
of years.

The probability is that selling at a cost determined from

ordinary expenses would finally result in the plant requiring

support from other resources of the town.

SOCIHTY NOTHS.

(Continued from page 569.)

Toronto Branch, Canadian Society of Civil Engineers.

.\l ,1 inLLliuj; ul lln; 'I'uronlu branch ol the C.S.C.E.,

held in the Chemistry and Mining Uuilding of the University

of Toronto, on Monday evening, November 15th, Mr. Allen

llazen, consulting engineer, of New York, who was recently

euKagod by the City of Toronto to give expert advice in

connection with the installation of a liltration plant, de-

livered an interesting lecure on " Water Filtration." The
developments of the past eighty years were traced and illus-

trated by lantern slides. Views and diagrams relating to the

water supply of different cities in Europe and the United

States were also shown, the references to the plant at Albany,

New York, the fundamental details of which are included in

the scheme adopted by Toronto, being especially interesting.

Of interest to many were the figures quoted to show the de-

sirable effect the installation of meters has on the amount of

water consumed.

Mr. J. G. G. Kerry, C.E., chairman of the Toronto

branch of the society, presided at the meeting, and among
others present were Dr. Sheard, City Engineer Rust, Dean
Galbraith of the Faculty of Applied Science, Dr. Oldright,

Mr. J. Fleming Goodchikl and Dr. King, representing the

Toronto .Xcademv of Medicine.

RAILWAY ORDERS.

(Continued from page 565).

tracks of the British Columbia Electric Railway Company
near Front and Columbia Streets, Vancouver, B.C.

8576—October 27—Dismissing application of the city of

Vancouver for an Order authorizing the opening of Clarke

Drive across the tracks of the C.P.R. Company, that city.

S577—November 3—Granting leave to the Nipissing

Power Company to erect, place, and maintain its transmis-

sion lines across the track of the G.T.R. Company at Nipis-

sing Junction, in Township of Ferris, Ont.

8578—November 3—Granting leave to the G.T.P. Rail-

way to carry freight traffic over its line of railway from

Battle River to Edmonton, Alta.

8579—November 2—Authorizing the C.N.Q. Railway to

take parts of Lot No. 213 in Parish of St. Charles Borromee,

and parts of Lot No. 2 in town of Joliette, County Joliette,

P.Q., for the purpose of securing the efficient operation of

its railway.

8580—November 2—Dismissing application C.P.R. for

Order extending provisions of Order No. 7S13, dated July

3rd, 1909, authorizing the city of Toronto to construct bridge

to carry the highway and tracks of the Toronto Street Rail-

way Company over tracks of the C.P., G.T., and C.N.O.

Railways, where such tracks cross Queen Street East in said

city, so as to provide that when said bridge is completed it

be closed for pedestrian and vehicular traffic.

8581—November 2—Dismissing application of city of Tor-

onto, Ont., to construct high level bridge over Don Improve-

ment and Canadian Pacific, Grand Trunk, and C.N.O. Rail-

ways at Queen Street, Toronto, Ont.

8582—November 9—Granting leave to the C.P.R. to load

and unload on the Lord's Day to and from car ferries plying

between Ashtabula, Ohio, and Port Burwell, Ont.

8583—November S—Authorizing (temporarily) the tariff

of tolls the Bell Telephone Co. shall charge, and form of

agreement to be made between it and several rural telephone

companies in the Province of Ontario.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENCI N EERS.—413
Dorchester Street West, Montreal President, George A.

Mountain ; Secretary, Professor C. H. McLeod.

QUEBEC BRANCH—
Chairman L. A. Vallee ; Secretary, Hugh O'DonncU,

P.O. Box US, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry; Secretary, E. A. James, 62 Church Street,

Toronto. Meet last Thursday of the month.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K, Dutcher,

40-41 Flack Block, Vancouvfi. Meets in Engineering

Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coultee, Box 560, Ottawa; S. J.

Chapleau, Box 203.

MUNICIPAL ASSOCIATIONS.
ONTARIO MUNICIPAL ASSOCIATION.—President, Mr.

George Geddes, Mayor, St. Thomas, Ont. ; Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St.

Thomas, Ontario.

UNION OF ALBERTA MUNICIPALITIES. — President,

H. H. Gaetz, Red Deer, Alta. ; secretary-treasurer, John

T. Hall, Medicine Hat, Alta.

UNION OF NOVA SCOTIA MUNICIPALITIES.—Presi-

dent, Mr. A. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASK.A.TCHEWAN MUNICIPALITIES.—Presi-

dent, Mayor Hopkins, Saskatoon ; Secretary, Mr. J.

Kelso Hunter, City Clerk, Regina, Sask.

CANADIAN TECHNICAL SOCIETIES.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, Charles Kelly, Chatham, Ont. ; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News. Toronto.

CANADIAN FORESTRY ASSOCIATION.—President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Company, Toronto; Secretary, James Lawler, 11 Queen's

Park, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI

ATION.—President, Dr. W. Doan, Harrietsville, Ont. ;
Sec

retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE. — Windsor Hotel

Montreal. President, W. G. Miller, Toronto; Secretary, H

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB. — President, H. H

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lam

bert, near Montreal, P.Q.

CANADIAN STREET R.MLWAY .ASSOCIATION.-

President, D. McDonald, Manager, Montreal Street Railway

;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto ; Secretary, F. W. H.
Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto, President, C. A. Jeffers ; Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY. — President,

Dr. Martin Murphy; Secretary, B. F. Mitchell, City Engi-

neer's Office, Edmonton, Alberta.

ENGINEER'S CLUB OF TORONTO.—q6 King Street

West. President, A. B. Barry; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDermid, London,
England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrell.

MANITOBA LAND SURVEYORS.—President, George

McPhillips ; Secretary-Treasurer, C. G. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, S. Fenn ; Secretary, J. Lome Allan, 15

Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD RO.ADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.

;

Secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
ADA.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Hon. Secretary, .Alcide Chausse, 5 Beaver Hall Square, Mont-

real, Que.

WESTERN CANADA R.A.ILWAY CLUB. — President

Grant Hall ; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

AMERICAN TECHNICAL SOCIETIES.
AMERICAN INSTITUTE OF ELECTRICAL ENGI-

NEERS (TORONTO BRANCH).—W. H. Eisenbeis, Secre-

tary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS. — President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING
ASSOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass. ; Secretary, T. V. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que. ;

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago,

in.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

York.

AMERICAN SOCIETY OF ENGINEERING-CON-
TRACTORS. — President, George W. Jackson, contractor,

Chicago; Secretary, Daniel J. Hauer, Park Row Building,

New York.

(Continued on page 50.)
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RAILWAY EARNINGS AND STOCK QUOTATIONS
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Nova Scotia.

HALIFAX.—Tenders will be received until December
6th, for 3,000 feet of 2H-inch rubber hose, to stand a pressure

of 300 lbs. per square inch on delivery, and 200 lbs. in ordin-

ary fire service. A 3-year guarantee is required. Bids sub-

mitted some time ago, for the same material, on another

basis, were returned. Mr. F. W. W. Doane is city engineer.

Quebec.

ARTHABASKA.—The secretary-treasurer of the council

of the County of Arthabaska will receive up to Thursday,
December gth, tenders for the construction of a steel bridge

on the Becancour River, between the municipalities of St.

Louis of Blandford and the township of Stanfold. Louis

Lavergne, secretary-treasurer.

HULL.—Tenders will be received until Monday, 6th De-
cember, 1909, for pumping equipment. R. W. Farley, City

Engineer. (Advertisement in the Canadian Engineer.)

MONTRE.AL.—Tenders will be received up to Wednes-
day, December ist, on 1,000 h.p. water tube boilers, 200 lbs.

pressure for The Saraguay Electric & Water Co. Mr. Chas.

Brandeis, C.E., Montreal.

QUEBEC.—Tenders will be received until Tuesday, the

30th November, for the building of the substructure of the

Quebec Bridge. The general specification and form of

tender will be ready about November 20th ; but in the mean-
time contractors are invited to visit the office of the Quebec
Bridge Board of Engineers, Canadian Express Building,

Montreal, for the purpose of securing preliminary informa-

tion to enable them to submit tenders for this work. L. K.

Jones, secretary. Department of Railways, and Canals,

Ottawa.

Ontario.

OTTAWA.—Tenders will be received until Thursday,
November 25th, for the packing of material and supplies for

points along the Yukon Telegraph line between Quesnelle

and Atlin, in the course of the season of igio, 191 1, and

19 1 2. Forms of tender and specification may be obtained

and form of contract seen on application to Mr. J. T. Phelan,

Superintendent of Government Telegraphs, Vancouver, B.C. ;

Mr. William Henderson, District Superintendent Government
Telegraphs, \'ictoria, B.C. ; and from the Government Tele-

graph Agents at Ashcroft, B.C.; Quesnelle, B.C.; Hazelton,

B.C. ; and Telegraph Creek, B.C. Napoleon Tessier, secre-

tar>', Department of Public Works, Ottawa.

PETERBORO.—Tenders will be received until Novem-
ber 20th for heating, plumbing and wiring the public library.

Mr. John E. Belcher, C.E., architect. Mr. S. R. Armstrong,

city clerk.

TORONTO.—Tenders will be received until Wednesday,
November 24th, for pole line supplies. Specifications may
be seen at the Electrical Department. Jos. Oliver, (Mayor),

Chairman, Board of Control. (Advertisement in the Can-
adian Engineer.)

TORONTO.—Tenders will be received until December
7th for annual supplies, including:—Cement, gravel, paving

materials, lumber, pipe, bricks, etc. Further particulars are

given in our advertising columns. Mr. Joseph Oliver,

(Mayor), Chairman, Board of Control.

TORONTO.—Tenders will be received until Monday,
November 22, for additions and alterations to the Toronto
General Post Office. Plans may be seen at the office of Mr.
Thomas Hastings, clerk of works. Customs Buildings, Tor-
onto; N. Tessier, secretary. Department of Public Works,
Ottawa. (Advertised in the Canadian Engineer.)

TORONTO.—Tenders for electric wiring in the branch
library on the north-west comer of Gerrard Street and Broad-

view Avenue will be received up to Thursday, November 25th.

E. S. Caswell, Secretary-Treasurer, Toronto Public Library.

Manitoba.

ilARTNEY.—Tenders will be received up to December
6th, at 5 p.m., for the construction of a pile bridge across

the Souris river on section 25— 5—25, near Lauder. Plans
and si>ecifications may be seen at my office in Hartney. T.

B. WoodhuU, secretary-treasurer. Municipality of Cameron.
ROSSER.—Tenders will be received up to Saturday,

November 27th, for the sale of one 40 horse-power gasoline
walking dredge. W. H. Beachell, secretary-treasurer.

WINNIPEG.—Tenders will be received for drainage, re-

quiring approximately the removal of over 200,000 cubic
yards of material, up to noon of Monday, the 22nd of No-
vember. Arthur Stewart, 323 Main Street.

Alberta
CALG.-VRV.—Tenders will be invited by this munici-

pality for six additional new steel cars of the pay-as-you-enter
type. They are to be five feet longer than the cars now in

use, and will be equipped with air brakes. Exclusive of the
motors, it is expected that they will cost approximately
$25,000, f.o.b. Calgary, for early sgring delivery. Mr. J. T.
Child is the city engineer.

CONTRACTS AWARDED.

New Brunswick.
MONCTON.—Tenders for valves were received as fol-

lows : Sumner Company, $105.80; Peiler, McKenzie & Lodge,
$131.75; Canadian Fairbanks Company, St. John, $129. The
lowest was accepted. The J. E. Masters Coal Company was
given a contract for 500 tons of Gow'ery coal at $2.75 f.o.b.,

Moncton.

Quebec.

MONTREAL.—The City of Montreal recently invited

tenders for the construction of a five-foot circular sewer, with
the necessary connections, on Sherboroke Street, from Vic-
toria Street to Drunimond Street, and received the following,

that of Henault & Hefferman, $25,266 being accepted :

—

Henault & Hefferman ^25,266.00
Gilbert & Toussaint 28,988 .25
Canadian General Developing Company.. 33,307.95
L. Gignere & Company 28,987.50
M. Lapointe 32,476.50
M. Dineen 25,474.50
John Leahy & Company 32,827 . 50
Michael Maisan & Company 36,769.50
Decarie & Taillefer 25,488.75

NOTRE DAME DE GRACE.—The contract for the new
school was awarded to the Canadian Construction Company
at $13,400 for one-half the job, or $20,400 for completed
work. Other tenders were: Morrison $23,000; Whitaker
$24,000.

Ontario.

BRACEBRIDGE.—Contracts for general work and the

equipment of a new power plant were awarded a few days
ago. The following tenders were received

:

" A," General Division : For construction of general
works of the hydro-electric development of Wilson's Falls,

Muskoka River, consisting of dams, coffer dams, rock exca-

vation, concrete walls, foundations, etc.

:

Canadian Contracts, Ltd., Toronto .... $19,341.00
Williamson Construction Company 19,923.75
Blair & Hill 21,000.00

" B," Hydraulic Machinery, including 1,100 horse-

power turbine, 35 horse-power turbine, governor, penstock,

etc.

:
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*\Vni. Kennedy & Sons, Owen Sound, Ont.. $ 8,100

Morgan & Smith g,ooo

William Hamilton & Sons 8,850

Jenckes Machine Company 7>592

Allis-Chalmers-Hullock, Ltd I3.i9<i

"C," Electrical Machinery, including generator, ex-

citer, switchboard, etc. :

—

•Canadian General Electric Co., Toronto $6,7^4

Chapman & Walker, Toronto 9) ' 50

Kilmer iJt Pullcn Company, Toronto 7)20O

AlUs-Chalmers-Bullock, Ltd 6,975

Westinghouse Electric Company 7.625

* Accepted.

BERLIN.—Eor the construction of a paved roadway on
King Street, between Water and Scott Streets, the following

tenders were received :

—

General Cont. Co., curb to curb, creosote block.... $36,700

Henry Dotzenroth, curb to curb, vitrified brick 38,228
" '• curb to curb, asphalt block 43.6y5
" •' Scoria beUvecn rails, asphalt olo<k 48,695
" " brick between ra-ls, asphalt bl jck 42195

Warren Bit. Co., brick between rails, bitulithic 31,200
" •' brick between rails, sheet asphalt.. 30,125
" " brick between rails, bitulithic 32,300
" ' brick between rails, sheet asphalt.. 31,225

Blight & Fielder, curb to curb, vitrified brick 34,358
" " '• brick between rails, asphalt block. 37.540
" •' ' curb to curb, asphalt block 39.939
" " " Scoria between rails, asphalt block 43,122

John McGuirc, curb to curb, vitrified brick 36,800

Gk)dson Const. Co., curb to curb, vitrified brick 41.887
" " " brick between rails, sheet asphalt 37,400
" " '• Scoria bet. rails, sheet asphalt.. 43,641
" " " brick between rails, asphalt block 41,960
" " " Scoria bet. rails, asphalt block.. 49.4oo

John Conn, curb to curb, vitrified brick 37.246
" '• brick between rails, asphalt block 40,746
" " curb to curb, asphalt block 41.946
" " Scoria between rails, asphalt block 42,946

Excelsior Const. Co., curb to curb, vitrified brick. . .

.

36,698
" " " curb to curb, asphalt block 41.755

I. M. Clemens, curb to curb, vitrified brick 37. 716

Const. & Paving Co., curb to curb, vitrified brick 35.300
" " " " brick bet. rails, sheet asphalt.. 33,500
" " " " Scoria bet. rails, sheet asphalt 39,380
" " " " curb to curb, asphalt block.... 46,373

Forest City Paving & Construction Co., concrete 23,430
" " " " " creosote block 35,077
" " " " " curb to curb,

vitrified brick 32,605

The contract was given to the Warren Bituminous Paving
Company, of Toronto, at $32,300, for bitulithic material

Their tender provides for a 5-year guarantee, according to

specification.

HAMILTON.—The Smart-Turner Machine Company
were recently awarded the following contracts : Prince Ed-
ward Island Railway, duplex outside packed plunger pump ;

Northern Crown Bank, Toronto, automatic feed pump and
receiver ; the Ontario Iron and Steel Company, a vertical

centrifugal pump ; the Kirkfield Portland Cement Company,
a side suction centrifugal pump.

KINGSTON.—Michael Sullivan, of Kingston, was
awarded a contract for masonry and carpentery, in connec-

tion with new chemical building, at $59,634.
OTTAWA.—The contract for the ten circuit repeater

switchboard and storage battery was awarded to the Nor-
thern Electric and Manufacturing Company of Montreal, for

$8,497.

Manitoba.

BRANDON.—Mr. James A. Fouch and W. Adam Folty,

the erecting engineers for the Laclede-Christy Clay Pro-
ducts Co., of St. Louis, Mo., and the Kerr-Murray Manu-
facturing Co., of Fort Wayne, Ind., are here in connection
with the installation of the new gas plant of the Brandon
Gas and Power Co., the former company having the con-
tract for the retort benches and their complete installation,

and the latter company for the supply and erection of all

the general machinery, including exhausters, condensers,

scrubbers, and purifying boxes, with all necessary pipes
and connections.

Alberta
LACOMBE.—Contracts for an auxiliary steam plant at

the new power house and for the repairs to the dam, to cost

$4,000, were awarded at a recent council meeting. The
engines and boilers will be supplied by the Watcrous
Engine Works Co., of Brantford, Ont., and Councillor
Mobley, will supervise the repairs to the dam.
British Columbia.

NELSO.X.—The Nelson Iron Works have been given a
contract for the iron work required in the construction of a

bridge over the Slocan River at Slocan Junction, giving con-

nection between Thrums and Slocan Junction, and forming a
link in a through road from West Robson to Kelson. The
bridge will be 213 feet in length and will cost $10,000. The
Provincial Govornnicnt is doing the work.

VANCOUV'ER.—The contract for fifty miles of wire-

bound wood pipe for the municipality of South Vancouver,
to cost $70,000, has been awarded to the Municipal Con-
struction Co., of this city. This is by far the largest contract

for wood pipe ever placed with one firm in Canada.

LIGHT. HEAT, AND POWHR

Ontario
BROCKVILLE.—Brockville's civic light and power de-

partment closed its fiscal year on September 30th, and from
the report just published it is found that the receipts dur'ng
the year were $51,915.36. The operating expenses were $43,-

453-33) leaving a balance of $8,462.03 profit. From this de-
bentures amounting to $7,597.32 were paid, leaving a net

gain of $864.71. The plant was purchased nine years ago,
and since then gas and electric light has been reduced from
$2 to $1.12%. net per 1,000. The population of Brockville is

I
8,950.

GALT.—Mr. Edward B. Merrill, consulting engineer,
of Toronto, has reported to council, fixing the value of the

!
electric lighting plant which the Gait Gas Co. has offered
to sell to the corporation as a distributing plant in connec-
tion with the Hydro-Electric Power scheme. Mr. Merrill

finds that the value of the plant proper is $63,000, ac-

cording' to the original cost, with deductions for deprecia-
tion, $44,000, and, so far as it would be directly available
for Hydro-Electric power purposes, $35,000. The report was
referred to the Light Committee.

OTTAWA.—The council of the village of Eastview favor

the installation of an electric light plant to supply the whole
village with electricity at $15 per horse-power per year.

TORONTO.—A board of arbitrators has been sitting at

Toronto for several days to determine the value of water
privileges on River Winnipeg, of which the Hudson's Bay
Company and the Keewatin Power Company were expropri-
ated by the town of Kenora. The undeveloped water power
rights were valued by Mr. Alexander Pringle, M.C.S.C.E.,
and Mr. Wm. Kennedy, Jr., M.C.S.C.E., both of Montreal,
as well as by Mr. Clement Herschell, C.E., of New York.
The valuations were $5,000 to $10,000; $10,800 and $48,000-
The arbitrators will resume the hearing on January 4th, 1910.

TRENTON.—The by-law submitted to the ratepayers
for the purpose of validating an agreement handing over the
water power franchise to the Trenton Electric & Power Com-
pany was defeated by a majority of 239.
Manitoba.

BR.'\NDON.—Engineer Harper, who is supervising the
installation of gas in this city, expects that the remainder
of the mains will arrive about the end of this week, when
the work of laying the pipes for the present season will be
resumed. Work on the new steel gas-holder is in full

swing and satisfactory progress is being made. Mr. James
A. Fouch and Mr. W. Adam Folty, representatives of the
Laclede-Christy Clay Products Co., of St. Lewis, Mo., and
the Kerr-Murray Manufacturing Co., of Fort Wayne, Ind.,
who have contracts for equipment and machinery, arrived
here a few days ago, and the work of construction will now
be pushed to completion.
Alberta

LACOMBE.—By the end of the month the new electric
light plant now under construction will probably be com-
pleted. Contracts have been awarded to Councillor Mobley
for repairing the dam at a cost of $4,000, and to the
Waterous Engine Works Co., of Brantford, Ont., for an
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auxiliary steam plant. Mr. E. J. Tett has been
.
appointed

manager of tlie plant.

British Columbia.

K.A.MLOOPS.—The report of the electric li^jht com-

mittee on the proposals submitted by the Shuswap Power

Company was adopted at a recent council nieetin,M:, the report

recommending- that a counter proposal be made the company,

of $30 per annum per kilo on a peak load of 225 kilos, the

whole matter to be subject to the approval of the consulting

engineer, Mr. H. K. Dutchcr, of Vancouver, B.C.

RAILWAYS—STEAM AND ELECTRIC.

New Brunswick.

FRF.DERICTON.—Surveys have been commenced for a

new branch railway in York county, and when completed the

new road promises to be an important adjunct to the C.P.R.

system in New Brunswick. The new railway will be about

fourteen miles in length, and will run from Millville, on the

Gibson branch of the C.P.R. , through Temperance Vale, and

out to Southampton, following the course of the Nackawick

valley, and thence up the eastern end of the Pokiok bridge

across the St. John River. A staff of engineers in charge of

Chief Engineer Holt is now engaged in making the surveys,

and if actual work is not started this winter it will commence
with the first opening of spring.

Ontario
LONDON.—Track elevation in London has been the

subject of much talk here during the past few days. A
letter received by the mayor from the Dominion Railway

Commission stated that the Board desired to be informed of

the position of negotiations between the city and the rail-

way company regarding .the elimination of level crossings.

In his letter Mr. J. P. Mabee, Chief Commissioner of the

Railway Board, said : "The legislation of last session con-

templates this Board initiating steps towards the abolition

of level crossings, but before taking these in London it

would like to be informed of what has been done by the city

council looking towards the elevation of the Grand Trunk

tracks through the city. It is thought by authorities that

track elevation in London will involve an expenditure of

$250,000. Since January, 1900, twenty-five railway acci-

dents have occurred on the streets of London.
TORONTO.—The C.P.R. Co. desire to make some

changes in the plans for the proposed high-level bridge on

Queen Street East. They suggest that instead of putting

in a solid fill trestle work should be permitted. The com-

pany also suggested an alteration in the floor system. In

these alterations it is hoped to cut down the cost of the

bridge bv about $18,000.

TORONTO.—It is stated on good authority that Mac-

kenzie & Mann have added another to their string of On-

tario railway properties, by purchasing the Irondale, Ban-

croft and Ottawa Railway. This line which is about 50 miles

in length, runs from Kinmount Junction on the Grand

Trunk's Lindsay-Haliburton branch to within a few miles to

Bancroft, in the northern part of Hastings County. It has

been in operation about 20 years.

Alberta.

CALGARY.—Six new tracks two thousand feet long,

which the C.P.R. are adding to their sidings here, will be

completed in a day or two.

Saskatchewan.

LEBRET.—The G.T.P. surveyors are back from Re-

gina, to which point they have surveyed a new line from
Balrarres. Mr. Wilkie is in charge.

British Columbia.

NEW WESTMINSTER.—The British Columbia Electric

Railway Company recently announced that their line would

be extended to the Eraser River mills.

PHOENIX.—Mr. J. B. Ticrney, of VV. P. Tierney & Com-
pany, ha; charge of the construction of a branch line of the

C.P.R., from Phoenix to Wellington Camp. Mr. H. B.

Walkem, of the C.P.R. engineering stafT, is directing the

work, which is to be completed by February ist, according

to the contract.

PRINCE RUPERT.-Contracts are let on the G.T.P.,

and grr'd'ng is under way between Kitselas and Hazclton, 80

miles. This work is considerably lighter than that of the lower

part of the river and the corn-acts let are consequently much

larger. It is not expected that anything can be done toward
starting work beyond Hazclton this year. Following is a list

of the contractors and the mile at which their work begins:—
McUougall & Rankin, 102; D. A. Rankin, 112; M. Sheedy,
122; Moran & Chiene, 124; .^l. L. McHugh, 138; P. Salvus,
142; Bostium & Kullander, 145; Sheedy & Paget, 155; Dan
Stewart, 159; Norman McLeod, 162; Freebcry & Stone, 8-172;
Foley, Welch & Stewart, 5-175; Duncan Ross, 3-178.
England.

LONDON.—The Government bas decided to grant $675,-
000 towards the Collooney & Blacksod Bay Railway. When
this is constructed London will be only fourteen hours from
Blacksod Bay, from which Halifax, Nova Scotia, is distant
only three and a half days.

CEMENT—CONCRETE.

Ontario.

HASTINGS.—The concrete landing pier at the dam
is now completed as far as the cement part is concerned.
The iron tie pc^sts have been bedded in the concrete and
everything is ready for the dredge to come along in the

spring and rip out the strip of rock which was the old water
front and was used as a coffer dam while the wall was being
laid.

SEWERAGE AND WATERWORKS.

Ontario.
TORONTO.—The Board of Control is considering the

installation 11,137 feet of new water main with 36 hydrants.
OTTAWA.—The village council of Eastview are con-

sidering plans for a drainage system. Mr. Charles H.
Keefer, M. Can. Soc. C.E., of Ottawa, who reported on the

main sewers of Ottawa some years ago, has been advising.
Alberta.

HIGH RIVER.—Waterworks will probably be installed

here very shortly. The question is receiving much attention.

FINANCING PUBLIC WORKS.

Ontario.

LINDSAY.—About New Year's Day the ratepayers of

Lindsay will vote an a by-law to provide .$55,000 for schools.

TORONTO.—In Sept. last we stated that City Engi-
neer Rust had prepared a report on the proposed Bloor Street

viaduct and estimated the cost of two bridges, grading,
paving and engineering at $619,000. This fi,gure did not

include land damages. The question was revived again at a

meeting of the Board of Works last week, and the board de-

cided to recommend to the City Council that a by-law to

include $150,000 for land damages be submitted at the Janu-
ary elections.

British Columbia
VANCOUVER.—By the corporation of the township of

Richmond tenders are invited for the purchase of $275,000
waterworks and $75,000 road improvement debentures up to

December ist. S. Shepherd, C.M.C.. Rural Route No. 1,

F.burne, B.C.

MISCELLANEOUS.

New Brunswick.
ST. JOHN.—The City Council decided at a recent meet-

ing to engage as assistant to Mr. William Murdoch, the city

engineer.

Quebec.
MONTREAL.—On Monday, Mr. G. W. Stephens, of the

Montreal Harbour Commission, outlined the scheme planned

for harbour development here. Briefly it is expected to

make water porterage possible by lessening the currents; to

give wafer access by way of the canals to Western Canada

and the United States; to create manufacturing and ware-

housing sites having direct rail connections over all lines with

every port of the continent; to reduce the handling charges
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on every ton of freight coming to the port. The scheme will

probably cost $12,000,000. The project is to be laid before

Parliament at this session.

MONTREAL.—Arrangements have been completed for

the establishment of a drydock at Levis, Que., according to

a cable from the Old Country, received here on Monday.
The interests involved are the Canadian Pacific, the Allans,

Harland & Wolff, the Belfast Shipbuilding Company ; Sir

Charles MacLaren, representing John Broun & Company, of

Sheffield ; Mr. Davis, of Levis, who conducts the present

salvage and drydock business there, and the McArthur-Perks
Co. of Canada. The same interests have made a definite

proposal to the Canadian Crovernment, which they expect will

be accepted, for a drydock in St. John. The constructors

have decided not to erect this drydock at the Canadian
Pacific wharf in St. John, but somewhere around Partridge

Island.

Ontario.

H.AMILTOX.—.\ new bolt and bar mill will be built here

in connection with the Hamilton Steel and Iron Company.
The expenditure for new works will be large.

OTT.'\\V.'\.—While a definite conclusion will not be

reached until next week, it is regarded as likely that the new
Quebec Bridge will be built upon the cantilever, rather than

suspension principle.

WELL.AND.

—

A new industry, the Electro Steel Com-
pany of Canada, is to locate here. The site embraces fifty

acres. The officers are : President, Tyson S. Dines, St.

Louis, Mo. ; vice-president, Geor.ge S. Goodrich, Saratoga,

N.Y. ; secretary, A. S. Ragame, St. Louis, Mo. The capital-

ists behind the enterprise are Pittsburg men, who have large

interests in the United States steel and iron trade. The
billet mill, for which the contracts are placed is on the south

side. Five steamers are chartered to deliver cargoes of ores

from the Lake Superior mills before the close of navigation.

British Columbia.

VANXOrVER.—The Dominion Wire Manufacturing
Company, of Montreal, is locating in Vancouver, and will

manufacture wire nails for the trade on the Coast.

V.ANTCOLU'ER. — The Pacific Creosoting Company, of

Seattle, has secured a site on Burrard Inlet and will establish

a plant. Several Vancouver capitalists are associated.

V.\NCOUVER.—The D'Olier Engineering Company,
of Philadelphia Pa., have an expert here in connection with

the tests that are being made of the high pressure pumps.

V.\N'COUVER.—After having spent four seasons in

survey work in northern British Columbia waters, being
principally engaged in surveying the various deep-sea ap-

proaches to Prince Rupert, the coast survey ship H.M.S.
"Egeria" returned from the north last week in charge of

Captain Parry.

VICTORIA.—City Engineer Topp recommended the pur-

chase of street flushing machinery at a recent meeting of the

council, W'ho are considering the question of street cleaning.

WATER METERS FOR TORONTO

In referring to the consumption and waste of water, at a
meeting of the Canadian Society of Civil Engineers, held in

Toronto on Monday evening, Mr. Allen Hazcn, consulting
sanitary engineer, of New York, said that Toronto would
have to curtail the great waste of water by the installation
of meters. Mr. llazen quoted figures and showed diagrams
illustrating how this had affected the amount of water con-
sumed in European and American cities where the plan had
been adoptid. There are about sixty thousand water ser-

vices in Toronto, with less than three thousand meters in

use, and to install meters costing $13 each would involve
an expenditure of .$720,000, said Mr. C. L. Fellowes, the
waterworks engineer, who believed that it would be an
economy in the end.

Dr. Sheard, the medical health officer also thought that

meters should be installed. The avcra,ge daily consumption
of water per capita in Torojito last year, was ()0. i gallons.

On he 26th March, icjoc). The Canadian Engineer pub-
lished a., article containinx statistics affecting some thirtv

or forty cities in Canada where waterworks have been in-

stalled. The information gathered showed that the con-
sumption of water varies from 25 to 2S3 gallons per capita
per day, a remarkable variation. Fieurcs showing the effect

of meters and reflecting the conditions existing in other
countries were also given.

MARKET CONDITIONS.

PERSONAL NOTES.

MR. E. J. TETT has been appo'.ntcd manager of the

new power plant at Lacombe, .Al'a.

MR. JAMES WHITE, who has been Dominion Geo-
grapher since 1SS4. was recently appointea secretary of the

Commission for the Conservation of Natural Resources,

which was sanctioned last session. Mr. E. R. E. Young will

probably succeed him as geographer. Mr. Young left for

England last Monday to attend the International Geograph-

ical Congress.

OBITUARY,

MR. ALEXANDER COMPTON. a well-known con-

tractor, formerly of Charlotteiown, P.E.I., was drowned near

his home at Flat River, P.E.I. , on November 15.

MR. GEORGE H. PEDL.\R. only son of Mr. George H.

Pedlar, sr., president of the Pedlar People, Ltd.. of Oshawa,
died on Mondav, at the General Hospital, Toronto. Mr.

Pedlar was thirty-six years of age.

Montreal, November i6th, 1909.

Advices from Pittsburg are to the effect that makers and sellers of

pig-iron do not seem to be looking forward to any very heavy buying for

delivery during the balance of the year 1909. It would seem that practically

all the large buyers in the district are pretty well covered for their require-

ments for some time in adv.ance, occasional filling orders being about the

only business in view for the next month or so. In addition to this, many
customers have now made their purchases for delivery over the first quarter
of 1910, and there is little doubt that in some cases purchases have also

been made for the first half. There are also reports to the effect that

some contracts for foundry iron have been made for second half 1 do,

but such business is very rare. There are many instances, on the f'ther

hand, it is stated, of furnaces which have not as yet accepted orders ff- m
their general customers for first quarter and a much greater number have
refused to do business on the present basis for later than Ju!y first. One
of the strongest arguments in favor of high prices is the assurance that

higher prices will have to be p.aid for coke, so that $17.50, valley, for No.

2 foundry for forward shipment is little more than equal to $15 on a basis

of present cost of production. It looks as though the consumption of iron

in many quarters is greater than was expected at the time contracts were
made, so that the situation seems to be quite firm, throughout.

Mail advices from Glasgow state that the tendency of the pig-iron

warrant market has been a little reactionary, with a restricted business at

gradua'Iy receding prices. Quotations, however, continue fairly steady,

and holders are fairly confident, notwithstanding the prospects of dear

money. There is practically no change in either the home or continental

demand, but advices from the United States continue strong and hopeful

regarding the future.

Shipments from Middlesboro for the ten months ending October 31st

amounted to 1,018,145 tons, against 1,127,999 for the corresponding period

of 190S : 1,507,437 tons for 1907; 1,239,787 for 1906. In 1809, shipments

amounted to 1,148,521, -but for the intervening years, the shipments were

smaller than for the present.

Shipments are now very large in the local market and, in fact,

importers seem to think that, in the matter of the tonnage of iron brought

into the country, it is not impossible that the present year may turn out to

have made a new high record for Canada. From now till the turn of the

year, it is not likely that a great deal of new business will be done, and

after the end of this month it cannot be expected that shipments will

amount to much. Meantime, not only in pig-iron, but in all lines of hard-

ware and iron and steel products, there is much activity, every one being

anxious to take advantage of the low water freights. The market con-

tinues quiet, so far as price changes are concerned, however, as the fol-

lowing list will show ;
—

Antimony.—The market is steady at 8 to 85<c.

Bar Iron and Steel.— The market promises to advance shortly. Bar iron,

$1.85 per lex) pounds; best refined horseshoe, $2.10; forged iron, $2; mil**

steel, $1.85; sleigh shoe steel, $1.85 for 1 x li-base ; tire steel, Si.00 for

ixJi-base; toe calk steel, $2.35; machine steel, iron finish, $1.90; '"'

ported. $2.2o.

Boiler Tubes The market is steady, quotations being as follows .

iX and 2inch tubes, 8<ic. ; aj^-inch, loc. ; 3-inch, iiSfc.: 3!<-inch, 14 i-2e.

4-inch. 18 1-2C.

Building Paper—Tar paper, 7. 10, or 16 ounces, $1.80 per 100 pounds;

felt paper. $2.7*; per 100 pounds; tar sheathing, 4oe. per roll of 400 square

feet; d'y sheathing, No. 1, 30 to 4r.c. per roll of 400 square feel: tarred

fibre, ^^c, per roll: dry fibre, 45c. (See Roofing: also Tar and Pitchl

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

Montreal:—$1.^0 to Sr.40 per 350-lb. bbl., in 4 cotton bags, adding 10c. for

each bag. Good bags re-purchased at 10c. each. Paper bags cost 9^
cents extra, or 10c. per bbl. weight.

Chain.—Prices are as follows per 100 lbs.:— !i-inch, $4.00; 5-16-inch,

$4. 40; M-inch, $3.70; 7-i6-inch, $3.50; K-inch, $1.25; 9-16-inch, $3.20; H-inch,

$3.15: J^-inch. S'.io; ;i-inch, S3.05; i-inch, S3.05.

Coal and Coke Anthracite, egg, stove or chestnut coal, $6.75 per ton.
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net; furnace coal, $6.50, net Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately

$4 f.o.b., cars, Montreal.

Copper.—Prices arc strong at 14 to 14MC.

Explosives and Accessories.—Dynamite, 50-lb. cases, 40 per cent, proof,

ISC in single case lots, Mooircal. Blasting powder, ss-lb. kegs, $2,35 per

keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100 ; broken lots, $1 ; electric

blasting apparatus :—Batteries, 1 to lo holes, $15; i to 30 holes, $35; i to

30 holes, $35; I to 40 holes, $50. Wire, leading, ic. per foot; connecting,

50c. per lb. Fuses, platinum, single strength, per 100 fuses:—4-ft, wires,

$3; 6-ft, wires, $3.54; 8-ft. wires, $4.08; lo-ft. wires, $5. Double strength

fuses, 4-fL, S3. 75; 6-ft., $4.39; 8-ft., $4.83; lo-ft., $5.37. Fuses, time, double-

tape, $6 per 1,000 feet; explohmcters, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, 38-gauge, are :—

Queen's Head, $4->o; Colborne Crown, $3.85; Apollo, loH oz., $4.05.

Add 25c. to above figure^ for less than case lots; 26-gauge is

350. less than 38-gauge, American 28-gauge and English 36 are equivalents,

as are American toH 01., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is strong. The following prices are for carload

quantities and over, free on dock, Montreal, prompt delivery ; No. i Sura*

merlee, $20.50 to $21; selected Summcrlec, $20 to $2a5o; soft Summerlee,
$19,50 to $20; Clarence, $18.25 ^° $18.50 ; Midland or Hamilton pig is

quoted at $20 to $20.50 per ton for No. 1 f.o.b., cars at point of produc-
tion. No. 3 being $19.50 to $20, and No. 3 $19 to $19.50 for delivery during

the next six months. It is said Dominion and Scotia companies are not

quoting prompt delivery. Carron No. i, $20.50 to $21; Carron special, $20

to $20.50.

Laths.—See Lumber, etc.

Lead.—Prices are about steady at $3.55 to $3.65.

Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.

Lumber, Etc.—Prices on lumber arc for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mill culls out,

$18 to $23 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, i-in.

by 4-in. and up, $15 to $17 per 1,000 fL ; mill culls, $ia to $14. Hemlock,
log run, culls out, $13 to $15. Railway Ties ; Standard Railway Ties,

hemlock or cedar, 35 to 45c. each^ on a 5c. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 3o-ft.,

$1.75 to $3; 3S-ft., $3.75 to $3.25 each, at manufacturers' points, with 5c.

freight rate to Montreal. Laths: Quotations per 1,000 laths, at points

earring $1.50 freight rate to Montreal, $3 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50 ; XX, $3.50; XXX, $3.

Nails.—Demand for nails is better and prices are firmer, $2.40 per
keg for cut, and $2-35 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon ; girder, bridge,

and structural paint for steel or iron—shop or field—$ 1.20 per gallon, in

barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealers are

compel'ed to meet competition from all sources. Prices arc easy and ap
proximately as follows:—$31 for 6 and 8-inch pipe and larger; $32 foi

5-inch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Gas
pipe is quoted at about $1 more than the above.

Pipe.—Wrought and Galvanized.—Demar.d is much better and
i

the tone is firm, though prices arc steady, moderate-sized
lots being: K-inch, $5.50 with 63 per cent off for black, and 48 per cent.

off for galvanized; H-inch, $5.50, with 59 per cent, off for black and 44 per

cent off for galvanized; ^4-inch, $8.50, with 69 per cent, off for black, and

59 per cent, off for galvanized. The discount 00 the following is 72'A per
cent- off for black, and 62S per cent, off for galvanized; ?i-inch, $11.50;

j

1-inch, $16.50; i5i-inch, $23.50; i^-inch, $37; 3-inch, $36; 3H-inch, $57-50*1
I

3-inch. $75.50 ; 3i4-inch, $95 ; 4-inch, $108.

Plates and Sheets.—Steel.—The market is steady. Quotations are: $3.30

Cor 3-16; $2.30 for '*, and $2.10 for Ji and thicker; 12-gaugc being $2.30;
4-gauge, $3. 15 ; and i6-gauge, $3.10.

Ralls.—Quotations on steel rails are necessarily only approximate and
,

depend upon specification, quantity and delivery required. A range of

$30.50 to $11 is given for 60-lb. and 70-lb. ; 8o-!b. and heavier, being $30; '

rails, per gross ton of 3,340 lbs., f.o.b. mill. Re-laying raits are quoted at

$37 to $3g per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. per roll ; three-ply, 95c. per roll

of loo square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb. <

(See Building Paper; Tar and Pitch; Nails, Roofing).
Rope.—Prices are steady, at 9c. per lb. for sisal, and io5^c. for Manila

Wire rope, crucible steel, six-strands, nineeten wires ; J^-in,, $2.75 ; 5-16,

$3-75; H. $4.75: S. $&.J5; M, $6-35: H* $8; Hf $10; i-in., $13 per 100 feet 1

Spikes.—Railway spikes are firmer at $3.45 per loo pounds, base of ,

S% X 9-16. Ship spikes are steady at $3.85 per 100 pounds, base of H x 10- I

inch, and M x 13-inch. 1

Steel Shafting.— Prices are steady at the list, less 35 per cent. Demand I

is on the dull side.

Telegraph Poles—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 pounds; roofing pitch. No. 1, 70c. per loo pounds; and No. a, 55c. per
too pounds ; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-

barrel ; refined coal tar, $4.50 per barrel ; pine pitch, $4 per barrel of 180

to »oo pounds. <See building paper; also roofing).
Tin.— Prices are unchangrd, at 32^ to 33c.

|

ZIno.—The tone is steady, at 6 to 6}ic. 1

* • • •

Toronto, November 18th, 1909. I

'^n*' mipht suppose, from the Continuous demand in Toronto for lum*
' ' "'ngs that prices must be firm to the point of advancement.
E 'hi^ wbirh moves is of a lower grade, which indeed is offered
'>'' ''5 below present cost of production. And it can hardly be
th.\t the erection of cheap dwellings will continue at 5uch a pace as has
ch.-»r.ictcriied the pa^t year or two. Even speculative builders must learn
th.li thrrr are a Kfcit many buildings vacant. There is much lumber on I

hand outside the city, which will prevent a rise of price in the immediate
future.

I

The iron market is firm, and in some grades prices higher. Founders
are looking for pig but hardly wil'ing to pay advanced prices. Structural
steel in the States is very firm and some shapes are higher. Other metals
are, as a rule, steady in price. Extraordinary activity exists in automobile

' factories in the States, which are ordering largely of certain shapes of
' steel for future delivery.

The following are wholesale prices for Toronto, where not otherwise

I

explained, although for broken quantities higher prices are quoted*.

—

Antimony.—Demand active and price higher at $9.15 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; singfe bitted, per
dozen, $7 to $9.

Bar Iron.—$1.95 to $2, base, per 100 lbs., from stock to wholesale

I

dealer. Market well supplied.

I Boiler Plates.— J4 -inch and heavier, $2.20. Boiler heads 35c. per 100

I pounds advance on plate. Tank plate, 3-16-ioch, $2.40 per 100 lbs.

Boiler Tubes.—Orders continue active. Lap-wcldcd, steel, 1 5^ -inch,

;
IOC. ; i;-4-inch, 9c. per foot; 3-inch, $8.50; 2K-inch, $10; 2H-inch, $10.60;
3-inch, $13.10; 3J^-inch, $15; 4-inch, $18.50 to $19 per too fecL

Building Paper.—Plain, 30c. per roll; tarred, 40c. per roll. Demand is

only moderate.
Bricks.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $10 for common. Don Valley pressed brick move also
freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 2-inch, or larger,
price all the same. The demand has been active for some weeks, and sup-
ply -not equal to it; feeling is upward. Broken granite is selling at $3
pel ton for good Oshawa.

Cement.—Manufacturers' prices for Portland cement are $1.35 without
bags, or $1.65 including cotton bags for car lots on board car. Fort William
or Port Arthur; the price at Toronto is $1.30 without bags, or $1.70 with
bags. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town. Demand is fairly steady.

Coal.—Retail price for Pennsylvania hard, $7.25 net, steady. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $6.00. These are all cash, and the quantity purchased docs not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80; mine run,

$3.60 to $3.75 ; slack, $2.65 to $2.85 ; lump coal from other districts, $3.40
to $3.70; mine run loc. less; slack, $2.50 to $3.70; cannel coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at

from $5.75 to $6.00 ; ReynoldsvJUe, $4.90 to $5.00 ; Connellsville, 72-hour
coke, $5.50.

Copper Ingot.—Demand quite heavy.
Supply adequate.

Detonator Caps.—75c. to $1 per 100;
quantities, $1.

Dynamite, per pound, 21 to 2sc., as to quantity.
Roofing Felt.—An improvement in demand of late, no change in price,

which is $i.So per 100 lbs. Much is being now used for lumber camps.
Fire Bricks.—English and Scotch, $30 to $35; American, $35 to $35 per

1,000. The demand is steadv.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, $5.50; to feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet.

Iron Chain.—K-inch, $5.75; 5-16-inch, $5.15; 3i-inch, $4.15; 7-16-inch,

$3-95; ^-inch, $3.75: 9-16-inch. $3.70; ^*-inch, $3.55; M-inch, $3.45; H-inch,

$3.40; i-inch, $3.40, per 100 lbs.

Iron Pipe.—Repeat quotations of last week, as foMows :—Black, J<-

inch, $3.03 ;
)6-inch, $2.25 ; ?4-inch, $2.63 ; ?j-inch, $3.28 ; i-inch, $4.70 ; i J<*

inch, $6.41; ij4-inch, $7.70; 2-inch, $10.26; 2^^-inch, $16.39; 3-inch, $21.53;

jK-inch, $27.08 ;
4-inch, $30.76 ;

4J4-inch, $38 ;
5-inch, $43.50 ; 6-inch, $56

Galvanized, Ji-inch, $2.86 ; >^-inch, $3.08 ; J4«)nch, $3.48 ; ^-inch, $4.43

;

1-inch, $6.35; iJi-inch, $8.66; i54-inch, $10.40; 2-inch, $13.86, per :oo feet.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at

kilns outside city 32c. per lo" lbs. f.o.b. car without freight. Demand is

good.

Lumber,—Prices continue steady, and city demand still active.

We quote dressing pine $32.00 to $35.00 per M ; common stock
boards, $36 to $30; cull stocks, $30; cull sidings, $17.50; Southern pine

dimension timber from $30 to 45, according to size and grade ; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.50 to $17 ; spruce flooring in car lots, $33 tn $34 ; shingles.

British Columbia, weak, and rather over-stocked, $3 to $3.10; lath. No. i,

$4.40, white pine, 43-inch; No. 2, $3.75; for 32-inch, $1.60.

Nails.—Wire, $2.35 base; cut, $2.60; spikes, $2.85 per keg of 100 lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per loo lbs. Coal tar fairly . active at $3.50 per barret

Pig Iron.—There is fair activity and prices are maintained. Clarence
quotes at $30.50 for No. 3 ; Cleveland, $3a5o to $3i ; in Canadian pig,

Hamilton quotes $19.50 to $30 per ton. Producing plants are everywhere
busy, and there is considerable business in prospect for 1910.

Plaster of Paris.— Calcined, New Brunswick, hammer brand, car lots,

$3; retail, $2.15 per barrel of 300 lbs.

Putty.— In bladders, strictly pure, per 100 lbs,, $2.35 ; in barrel lots,

$3.05. Plasterer's, $2.15 per barrel of three bushels.

Ready Roofing.— Dealers report a large demand, the prices being as
before, per c.Tialogue

Roofing Slate.—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and most'y from
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.

But No. I Bangor slate 10 x 16 may be quoted at $7 per vquarc of 100

and price advanced to i4}ic,

case lots, 75c. per 100 ; broken
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The year 1909 has established a record for railroad

construction in Western Canada. Twenty-eight millions

have been spent on construction work alone. Supplies

and material involved an expenditure of a further 28
millions. And who can count the millions spent by the

settler, the small merchant, and the builder, all because
the railroad has created new markets, new towns, and
new outlets.

The C.P.R. completed the second track from Win-
nipeg to Fort William, and incidentally doubled the

capacity of the "spout." They shortened the mountain
section by the Field spiral tunnels, and forged the last

link in the third trunk line from Winnipeg to Edmonton.
As if that was not enough, they built branch lines here

and there, reaching out for the great Western trade.

The C.N.R. constructed a line into the Goose Lake
country. They are pushing westward from Midale.

The G.T.P. opened the third tr.inscontinental across

the prairie to Edmonton and extended it to the Yellow-

head, and already the construction of branches both to

the north and to the south has been commenced.

Next year the railway race will be even more ap-

parent and more strenuous. The C.N.R.-McBride agree-

ment indicates the extensive plans of the C.N.R. in

British Columbia. The line from the Yellowhead Pass

to Kamloops, down the Eraser Canyon to \'ancouver,

will he expensive to build, but will open up a large, new
district. The C.N.R. will also continue their Midale line

towards, if not into, Lethbridge. Lethbridge is to-day

the object point not only of tlic C.N.R., but also from

the south, the Great Northern, who are pushing a line

in that direction. The Weyburn lint- of the C.P.R. is

also heading that way.

The G.T.P. will next year have very heavy work on

their mountain section, and in addition they will con-

struct their Wainwright-Calgary branch, w'hich will give

them access to Southern .Vlberta. Next year the West
will be overrun with an army of engineers, contractors

and navvies—and this fight will continue until the rail-

roads are able to handle, without congestion, the output

of the plains.

FLOW OF STREAMS.

Much money has been spent in Canada on hydro-

electric plants—unfortunately, much of it misspent. It

is the exception to find developed water powers that have

not been over-developed, with the result that many com-

panies and municipalities find they have available only

a fraction of the power on which they calculated.

When a stream is under consideration as a source

of water pow-er the minimum, maximum and total flow

of the stream for the several seasons of the year and the

average of .several years are among the first informa-
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tion required. Usually, too, this information, which is

so valuable, is required very quickly. There is no time

foi a long- series of gauging, and the engineer must esti-

mate as best he can the minimum flow from whatever

information is available.

So manv factors enter into the question of stream

flow—the drainage area, the character of the soil, rock

and vegetation on that area, the contour, the elevation

and the location—that the problem is too intricate for

the private individual to fully solve.

After watching with considerable interest the sup-

port given by municipalities and Provinces to public

ownership ventures, and noticing the effect such move-

ments had upon the individual initiative, we venture the

opinion that if more attention and more money had been

given to experiment, if the (lovernments had conducted

investigation as to stream flow, rate of evaporation,

effects of ponding on stream-flow, percolation and other

elements that enter into this problem, they would have

done a greater service to the people.

So many of the questions require years of .study and

careful observation that the consulting engineer cannot

undertake the work. His clients want a report now

—

not three years hence. It is true that in tlie Northern

States of the American Union much good work has been

done under somewhat similar conditions, and using their

conclusions fair results may sometimes be secured. But

conditions here are not altogether similar. The months

of frost and snow are longer, the vegetation and summer
temperature more varied, and the rate of evaporation

and percolation very uncertain quantities.

This work is all the more necessary because of the

many blue books and reports that have been issued, and

are being issued, in which estimates (?) of Canadian

water powers are given. The statistics are compiled to

attract capital, to make known our great wealth of

water power—and rightly so. But too frequently de-

scriptive figures are taken for exact calculations, with

unfortunate results.

Mr. R. S. Lea, M. Can. Soc.. C.E., in Quebec, and

Mr. W. II. Breithaupt, At. Can. Soc. C.E. in Ontario,

have done good work in bringing the attention of gov-

erning bodies to these questions, :ind if Canadian water

powers are to be developed—and not exploited—the (io\-

ernment should employ a permanent staff to investig.ate

and report upon matters affecting stream flow. It is done

in .\lberta and Saskatchewan. Why not in the other

Provinces?

EDITORIAL NOTES.

LOCOMOTIVE COUNTERBALANCING.*

By Mr. H. H. Vaughan,

Assistant to Vice-President, G.P.R., iviontreal.

The counterbalancinif of locomotive cuKines is one of the

few problems in connection with that apparently simple yet

exceedingly complex machine which are capable of an exact

theoretical determination.

When the weig-hts, locations, and movements of the

various parts of an engine arc known, it is possible to calcu-

late accurately the forces which they cause at any speed of

rotation, and apart from some practical considerations, such

as the engine being constricted in its lateral movements by

the wheels which support and guide it nn the rails, and the

fact that it is connected in a more or less imperfect way with

a tender, the movements which result from the action of these

forces can also be exactly ascertained ; this subject has con-

sequently been very thoroughly treated by a number of writ-

ers, and I shall therefore endeavor to discuss, as shortly as

possible, the theoretical principles which underlie it.

The disturbing forces which necessitate the counter-

balancing of any reciprocating engine are those required to

start and stop the mass of the reciprocating parts at each

For several months we have been busy compiling a

complete list of manufacturers of contractors' supplies

and equipment for engineers. On page 6 of this issue

appears an index to catalogues devoted to machinery
and equipment of many kinds. If you require new ma-
chinery or new equipment, we can put you in direct com-
munication with reputable manufacturers, if you will

.send us the index nunilxT. Wo want ti> he- of service to 1

you.
* » *

The next few years will see the linking up of the

Peace River and .Vthaba.sca districts to commerce and
its markets. The men who have waited twelve years

for the railroad, the railroad men them.selves, and those

\yho see into the future any distance at all will obtain

the primary benefits.—The Monetarv Times of Canada.

end of the stroke ; neglecting the disturbance caused by the

obliquity of the connecting rod, which is unnecessary to con-

sider in any existing type of locomotive, these forces are

identical with that caused by a corresponding mass at the

crank pin, with the exception that they have no vertical

effect.

In Fig. I let the weight \V be rotating round the <cntre

O, at a velocity of V feet per second ; then what is known
as the centrifugal force, which is really the force that is

required to make W. move in a curved line instead of in a

straight line, as it would do if left to itself, acts along the

W V"

line \\' O, and equals when r is the radius in feet.

32. 2r

This force W O can be resolved into two components W H
and \V V, the first acting entirely in a horizontal, and the

other in a vertical direction ; it will be seen that when \V

is on the vertical diameter W H is nothing, while W V equals

\V O, and when it is on the horizontal diameter W H equals

W O while W V is nothing. Now, if the weight W moved
backwards and forwards along the horizontal line .A H in such

.". way that its position on that line was always vertically

under or over the position of \V when rotating uniformly

"Read before the Central Railwav Club.
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around the centre O, the force necessary to accelerate or re-

tard it is always W 11, or, in other words, equals the horizontal

component of the centrifujfal force due to an e(|ual weight

rotating in a circle.

This is what happen^ in the casi' nf a wi'IkIh >ui h as a

piston and crosshoad actuated in 1 horizontal line by a con-

necting rod, as in Fig. ; ; here the distance of the weight P

from the centre of the stroke corresponds with the liorizontal

distance of the crank pin C from the centre t), and the force

accelerating or retarding it is e<|ual to C 11 when C O equals

the centrifugal force which 1' w<hiUI exert if moving on the

path of C.

Since P in this case is moving cntiri'ly m a horizontal

plane, it gives rise to no vertiial forces whalevcr. and it is

this fact that introduces all tlie difficulties in connection

with balancing an engine; before, however, discussing that

(piestion, the connecting rod must be referr^ed tn. It is

evident that this has at one end a circular, and at the other

a reciprocating movement, while between the ends, the mo-

tion of any part is of an intermediate nature ; the result is

the same as though part of its weight were concentrated at

the crank pins and had a circular motion, while the remainder

was concentrated at the cros>head and had a reciprocating

motion.

In a paper read before the Northwest Railway Club, in

1893, I suggested that four-fifths of the weight of the back

end should be taken at the crank pin, and the weight of the

front end and one-fifth of the back end at the crosshead,

figures that were obtained by calculations from two or three

types of rod ; this question was, however, treated in an ex-

ceedingly ingenious and scientific way in a paper read before

the New York Railway Club, by Mr. R. A. Parke.

He developed an accurate method for obtaining the exact

division of weights for any rod, and his results showed for

modern types of rod that five-sixths of the weight of the

back end of the rod should be considered as concentrated

at the crank pin with reasonable accuracy. I would refer

anyone interested in this subject to his paper, as it is a

most interesting example of the application of a really

difficult mathematical analysis, by which an absolutely

simple method is deduced for obtaining correct results. I

consider, however, for practical purposes, that five-sixths

of the weight of the back end is sufficiently accurate, and

that figure is used on the Canadian Pacific.

There is one more elementary statement to make, namely,

that a wei.ght of \V pounds at a radius 2r has the same effect

as a weight of 2\V pounds at a radius r; this follows

M V=

immediately from the value of the centrifugal force ,

32. 2r

for with the same number of revolutions V is proportional

to r, so that for equal forces Mr must be a constant. For

simplicity, therefore, all balance weights will be assumed

to be placed at the same distance from the centre as the

crank pin.

With these facts in mind, let Fig. 3 represent an ordinary

engine, and let all the rotating weights be concentrated at

the crank pin W, say 1,000 lbs. ; let the reciprocating weights

be concentrated at the crosshead at P, say 1,500 lbs. The
roiating weight can be balanced by a weight of 1,000 pounds
placed at C, diametrically opposite W on the other side of

the centre; evidently, whatever be the position of the crank,

the forces caused by the two weights arc e(|ual and opi)<)sitc,

and there is no resulting force to disturb the axle at ().

When, however, attempting to balance the 1,500 lbs. at P,

by placing 1,500 lbs. at C, the condition is entirely different;

the horizontal forces caused by the movement of P are

exactly equal and opposite to those caused by the 1,500 lbs.

at C, but as no vertical forces are caused by P's movement,
the vertical forces caused by the movement of the 1,500 lbs.

at C are left entirely unbalanced, and the effect is the same
as though a weight of 1,500 lbs. at C were entirely unbalanced
vertically.

Whatever weight then is introduced at C to balance the
horizontal forces caused by P, causes vertical forces equal
in amount to the extent by which those due to P are reduced
there is no possible combination by which this can be avoid-
ed, except by using crank pins that are not at right angles
to each other.

For instance, if there were a crank pin at C and a con-
necting rod as shown by the dotted line C L, then if the
weights at L and P were in substantially the same plane and
equal, they would practically balance each other, as is the
case with four-cylinder engines, which can be almost per-

fectly balanced without introducing any vertical forces, while
three-cylinder engines can be balanced longtitudinally, but
are, with respect to nosing, almost in the same class as two-

cylinder engines. The latter are the engines now under con-
sideration, and in their case the question of counterbalancing
is a compromise.

If P is left unbalanced the engine is said to be badly
balanced, if P is completely balanced the engine is said to

be well balanced, but vertical forces are introduced which
certainly may be injurious to track or bridges.

The extent of the force due to any unbalanced weight

may be calculatixl at any speed, but is usually taken at 40

FIG 3

time> the weight «hen the speed in miles per hour is equal

to the diameter of drivers in inches; it really varies with

the stroke; and the exact figures are 38.5 for a 24' stroke,

41.7 for a 26", and 449 for a 28"; taking 40 for an approxi-

mate figure, 500 lbs. at C above that required to balance the

rotating weights, or, as it is termed, "as overbalance,"

means a force of 20,000 lbs. acting upwards and downwards

at each revolution, and while this seems a high figure, it is

occasionally found.

The speed of (x) miles per hour is high for a Og' wheel,

but it represents a possible condition, and it must be remem-

bered that while the factor of 40 is not reached until that
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speed for that size of wheel, that it increases with the square

of the speed, so that it is not advisable to consider a lower

speed.

Evidently, then, it is desirable to keep the overbalance as

small as possible, and yet on the other hand the reciprocating

parts must be partially balanced for the comfort of the men,

and the various rules of counterbalancing have really indi-

cated the nature of the compromise.

The rule most commonly used in .America has been that

recommended by the committee on the subject at the M.M.
Convention in 18S2, in which two-thirds of the reciprocating

parts are balanced ; this compromise has, on the whole, given

very satisfactory results, and constituted a great advance on

one of the methods given as an answer to the inquiry made

by the committee, which was "to figure a little and then

guess at it."

The two-thirds rule, however, is not necessarily satis-

factory ; it proves so in the majority of cases, because the

relations between the weight on drivers, weight of engine,

and reciprocating parts do not vary greatly in engines of

ordinary types, but the first great advance was made when

Mr. G. R. Henderson, in a report made to the Norfolk and

Western Railway, in 1895, pointed out that the allowable

weight of unbalanced reciprocating parts was a factor of the

weight of the engine.

Assuming only, that the maximum speed is proportional

to the diameter of the drivers, and that it is desired to con-

struct engines that will be reasonably comfortable for the

men at that speed ; in other words, that will vibrate to the

same amount, then evidently the disturbing forces, or the

weights of the unbalanced parts, may vary in direct propor-

tion to the weight of the engine.

I

Mr. Henderson showed that engines in which of the

400

weight of the engine was unbalanced rode satisfactorily, and

I

that can be left unbalanced without objectionable vibra-

360

tion ; we have then in this rule a scientific method of deter-

mining the weight of reciprocating parts that may be left
j

unbalanced, and yet allow the engine to ride reasonably well,

which is applicable to engines of widely varying types ; for

instance, if two engines were of the same weight, but one

had reciprocating parts weighing twice as much as those on

the other, this rule would allow the same weight to remain

unbalanced ; in other words, both engines would ride equally
,

well, whereas with the old two-thirds rule one engine would

have twice as much unbalanced weight as the other.

So far as the action of the engine is concerned, there is,

I consider, no criticism ijossible that can be made of this

rule ; in other words, an engine balanced by it is certain to

;

ride satisfactorily, but in balancing an engine there is an-

1

other and very important aspect of the matter which it
I

ignores, namely, the effect of the overbalance on the track.

This side of the question has often been referred to, and
j

its effect discussed in a general w^ay, but so far as I am
aware, locomotive builders have never really established any

rule limiting its amount, although they have recommended

balanced compound engines or the utilization of the weight

of the tender, which I shall refer to later. On the other

hand, no maintenance of way engineer has, I believe, defined

the limit of overbalance which he considers permissible,

although he will cheerfully advocate none being used

;

neither is he able, except in extreme cases, to show any

definite evidence of damage from this cause.
I

Taking, however, the ma.ximum speed before referred

to, an overbalance of 500 lbs. in a wheel carrying 20,000

lbs. causes the pressure between that wheel and the rail to

vary from 40,000 lbs. when the overbalance is down to noth-

ing when it is up, and any greater overbalance would tend to

lift the wheel from the rail.

Testing plant experiments show that when the calculated

effect of the overbalance exceds the weight on the wheel that

it does actually leave the rail, and that there is .a definite

blow when it strikes it again.

I have analysed this action (see ".American Engineer"

for February, 1909), and have shown that this blow may, in

extreme cases, be severe and sufficient to account for the

damage that is occasionally met with ; on the other hand, I

do not believe that any case of repeated bending of rails

has occurred in which the vertical effect of the overbalance

did not considerably exceed the weight on the wheel. It is,

however, only reasonable to acknowledge that a wheel that

presses alternately nothing, and 40,000 lbs. on the rail, is

going to effect the track more than one which presses down
continuously with 20,000 lbs.

It will damage more defective rails, cause more injury to

tracks, and may, in weather when the rail is unevenly sup-

ported, be the cause of rail breakages. From the track

point of view, therefore, the less the overbalance the better,

and the problem of the locomotive engineer is to determine

to what extent it can possibly be reduced. To discuss this

I must refer more in detail to the action of the unbalanced

weights on the engine

In Fig. 4 let P,, P^, be the right and left crossheads re-

spectively, C,, C2, the crank pins, and O,, Oj, the over-

balances ; as Cj and Oj are in the middle of the stroke they

have no horizontal effect, and there is a longitudinal force

equal to P,—O, tending to drive the right side of the engine

backward ; as Pj comes to the end of its backward stroke

there is a similar force tending to draw the left side of the

engine bacTcward, and at that time the effect of P, and O,

is nothing.

This action is repeated at the back of the stroke, so that

the action of the unbalanced weight is to drive the engine

backwards and forwards as a whole, and also to cause the

ends of it to vibrate transversely ; or, as it is usually called,

"make it nose."

There are then two distinct actions of the unbalanced

weight in an engine, which I will call the longitudinal and

transverse movements ; the latter you will agree, I believe,

is not generally very noticeable, but on small 8-wheel engines

it is objectionable when running at a high rate of speed.

Some years ago, when working on this subject, I noticed,

as I dare say you have, that on the longer, heavier engrines.
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the nosing from unbaianced weights was not noticeable, and

in a paper before the Northwest Railway Club, in 1896, I

advocated a rule in which the unbalanced weight was in-

creased in proportion to the length of the engine as well

as to its weight. This rule was defective, as it increased the

longitudinal vibrations on a long engine as compared to a

shorter one of equal weight, and as the longitudinal vibra-

tions are those which render an engine rough riding, it could

not, and no rule could increase the unbalanced weight be-

yond a certain amount without being objectionable.

It is true that engines balanced by it rode satisfactorily,

I

but that was because it started with a bhort engine with

400

of the weight unbalanced, and on the longest engines it was

applied to, did not increase the unbalanced weight beyond
1

, which is an amount that does not, as a rule, lead to

360

criticism by the men.

Although this rule was not of much practical value, it

recognized one point, namely, that the nosing motion was

not as important as the longitudinal, and when investigat-

ing the counterbalancing of some engines on the Canadian

Pacific, in which the counterbalances were off-set so as to

increase the longitudinal, and decrease the nosing move-

ment, it occurred to me that by allowing an increase in the

nosing movement, a decrease in the amount of overbalance

could be obtained without increasing the longitudinal move-

ments.

This can be done by means of off-set counterbalance

weights, but as they have a serious objection, the same re-

sult can be obtained by means of supplementary counter-

balance weights placed at right angles to the cranks. This

arrangement is shown on Fig. 5, S,, Sj, indicating the supple-

mentary counterbalances and the arrows the direction of the

forces.

Neglecting the difference in the distances, centre to

centre, of the balance weights and the pistons, which it is not

necessary to consider here, it will be seen that the forces at

O, and S, both tend to drive the engine forwards as against

that of P. driving it backwards ; in place of a force Pj—Oj
driving it backward as in Fig. 4, the force is, therefore,

reduced to P^— (Oj + S,) on the other hand, the force Pj—Oj
still tends to throw the front of the engine to the right, and

it is assisted by S,.

The net result therefore is, an engine that is balanced

longitudinally as an engine would be with an overbalance

O3 + S,, and balanced transversely as though its overbalance

were O,—S,. To put this into figures, suppose the engine

weighs 160,000 lbs., and the reciprocating parts weigh 1,300

I

lbs. a side ; the permissible unbalanced weight at of the

400

weight is 400 lbs., leaving goo lbs. to be balanced, or 300

lbs. per wheel, if the engine has six drivers ; if the weight

per wheel is 20,000 lbs., this overbalance is 1.5 per cent, of

the weight on the wheel, and the variation in pressure at the

maximum speed is 12,000 lbs. or 60 per cent.

This would not be an unusual case, in fact it would be an
ordinarily well-balanced engine. Now, if we place a supple-

mentary balance weight of 100 lbs. on the opposite wheel,

and reduce the overbalance to 200 lbs., this 200 lbs., and
the 100 lbs. from the other wheel, make up the 300 lbs. to

balance the engine longitudinally, but for transverse balance

the 100 lbs. has to be deducted from the 200 lbs. over-

balance, so that only 100 lbs. is balanced in each wheel, or

300 lbs. altogether.

Taking 300 from 1,300, leaves 1,000 lbs. unbalanced trans-

I

versely, or of the weight, and we, therefore, have an

160

I

engine that longitudinally has of its weight unbalanced.

but transversely

400

unbalanced. The overbalance has been

160

reduced from 300 to 200, but the reduction in the effect on

the track is not quite as great as this ; the greatest effect

of Si and O2 is not when O3 is vertical, but it equals

'v' {0% + S'j) or, for the two weights in question 222 lbs., a

reduction of 78 lbs., or 3,120 lbs. at the maximum speed.

I am not entirely prepared to say how far this system can

be carried, but from the experiments so far, it would appear

I

that an engine having of its weight unbalanced longi-

400

tudinally, and entirely unbalanced transversely, is entirely

satisfactory as far as its riding qualities are concerned. This

would mean that the supplementary balance was equal to

the overbalance, and in that case the effect on the track

would be 71 per cent, of that of an ordinary overbalance giv-

ing the same longitudinal effect, and this reduction can be

accomplished without detriment to the ordinary qualities of

the engine, or without introducing any objectionable troubles.

It is true that the nosing must be prevented by the pres-

FIG. 5

sure on the hubs of the wheels, but against this, it must be

remembered, that when balance weights are distributed

amongst three or four wheels that the effect of the over-

balance on the boxes of all except the main wheels is just

the same as it is on the track, and that the steadying effect

on the engine is obtained at the expense of wear in the

boxes. The wheel base on an engine is so long, compared

to the distance from the centre of the engine to the centre

of the cylinder, that a very small pressure on the hub is

able to overcome a nosing motion much better than a balance

weight, and probably with less wear.

We are not, however, leaving engines entirely unbalanced

transversely except as an experiment, but are leaving from

1 I I

to of the weight unbalanced transversely, and

100 150 400

unbalanced longitudinally with extremely satisfactory results

;

one passenger engine has been entirely balanced longitudin-

ally and entirely unbalanced transversely. It is reported to

be a "perfect riding engine," and its balance is exactly the
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same as a 3-cylindcr engine having- two outside cranks each

at right angles to the inside crank, and otherwise unbal-

anced, so that it has been shown that an engine of this kind

would be entirely satisfactory as far as the balancing is con-

cerned.

We arc, however, using the system of balanciiiM to reduce

the action of the overbalance on the rail, and have adopted

a rule to balance the engine so that the overbalance in any
one wheel shall not. if possible, exceed one per cent, of the

weight on that wheel, and is limited to I'A per cent.

The latter figure causes a variat on of 50 per cent, of the

weight on the wheel at the maximum speed, and while I have,

of course, no accurate information to show that this is the

proper limit, it is so much better than on many existing

engines, that I feel that it is a sound limit to work to, and

we are certain that under no conditions can any hammer
blow occur from wheels balanced in this way. So far, no
engine has been met with in which it is not possible, by

using supplementary balances, to obtain satisfactory results

without increasing the overbalance above this amount.

There are also one or two practical advantages in the

system of allowing a greater unbalanced weight transversely.

It is possible to properly counterbalance consolidations, as

the supplementary weights can be placed in the wheels at

right angles to the crank, thus overcoming the difficulty ex-

perienced of not being able to get sufficient balance opposite

the crank without an excessive overbalance in the leaders and

trailers.

It makes the adjustment of the balance very easy It is

only necessary to cast the main balances 75 or 100 lbs. light,

and then place 75, 100, or 125 lbs. in the supplementary

balance, as is necessary to keep the longitudinal unbalanced

I

weight down to of the weight of the engine. Extreme

400

accuracy is entirely unnecessary, any engine that has less

I

than unbalanced longitudinally will ride well, and ap-

400

parently the transverse balancing is very unimportant.

The weights should be checked up to see that the effect

of the overbalance and supplementary balance is less than

I % per cent, of the weight on the wheel, but this is fairly well

known from corresponding engines, and in the types so far

gone into, there has been no case where this figure had to be

exceeded.

These advantages are, of course, incidental. The chief

interest is, I consider, the fact that an engine may be un-

balanced transversely to a far greater extent than longi-

tudinally without causing its riding ciualities to be objection-

able, consequently, the overbalance can be reduced, and its

effect on the track maintained within reasonable limits.

I have referred to the utilization of the weight of the

tender. This has been done on the Prussian State Railways

by coupling the engine with tender so firmly that the weight

of the tender assisted in absorbing the longitudinal vibra-

I

tions. If this could be done the factor of could, of

400

course, be applied to the total weight of the engine an4

tender, and I understand that engines have run with tho

reciprocating parts entirely unbalanced with satisfactory

results.

I

\Vc have always found here that when less than was

360

unbalanced, trouble has developed in keeping up the con-

nection between engine and tender, and lost motion has

occurred very quickly. I feel that, with our heavy recipro-

cating parts and hard service, this method is hardly practic-

able, and it does not afford any hope of being able to avoid

some system of balancing for two-cylinder engines.

Before closing, I wish to refer to offset counterbalances,

as it is obvious that the combination of main and supple-

mentary balances I have described is the same as an off-set

balance weight; the trouble with the latter is that it cannot

be weighed, and must be calculated.

Some very serious errors have been introduced by depend-

ing on weighing it, especially where it is off-set, to reduce

the nosing movement; in Fig. 6 let C,, Cj, be the crank

pins, O,, O3, the counterbalances (not only the overbal-

ances) ; when weights are placed on the crank pins at C,,

they do not show the weight of the overbalance at O,, as is

the case with an ordinary balance opposite the crank; sup-

FIG. 6

pose the crank pin radius be 12" and the counterbalance

O3 is set 4" off the centre line ; evidently the weight at C,

acting at 12" is helped by that at O-j acting at 4'', and the

mistake has been made of thinking this weighed the counter-

balance at O, ; it does not begin to.

O, in addition to balancing the weights at C,, is balanc-

ing- the entire weight of the crank pin and hub, and a nu-

merical example will show what happens. Suppose O, is also

12" from the centre, and that the weight of the crank pin and

hub at C, is 500 lbs., and that the counterbalance desired is

400 lbs. Neglecting the fact that O, is not quite 12" from

the vertical line, it would require 000 lbs. at Oi to give a

counterbalance of 400 lbs. in addition to balancing the

weight of the hub ; this 900 lbs. would also act at O; at a

distance of 4" from the centre line, and consequently the

goo X 12—goo x 4

weight rctiuircd at C, to balance would be

12

or 6no lb>.. of which 500 lbs. is supplied by the crank pins

and hub, leaving only 100 lbs. actually necessary to balance

an overbalance of 400 lbs.

Kvidently, this might easily be very misleading, and the

difficulty is that, from the weight on the crank pin the

actual overbalance cannot be calculated except by estimating

the weight of the crank pin and hub. and knowing the exact

off-set of the centre of gravity of the counterbalance.

For this reason the arrangement of counterbalance

weights directly opposite the pin is far better, as they can

accurately be weighed and the supplementary balances of

known weight afterwards added.

I think that is all I have to say just at present, gentle-

men, and I now declare this subject open for discussion. If

any member has anything to put forward in this connec-

tion, I am sure we shall be very glad indeed to have his

Opinion, and if anyone has any questions to ask I will be

glad to answer them.
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TORONTO WATER SUPPLY AND WASTli.

Last week Mr. Allen Ilazen, lecturing; upon "Slow
Sand Filtration" in Toronto, called attention to the

large per capita amount of water used in Toronto. He
stated that if the consumption was allowed to increase

at its present rate the slow sand filters at present being

installed would be found inadequate.

This statement is reasonable, as slow sand filtration

will only allow of limited quantities of water being

treated per acre of filter, and any increase over the

amount at once shows itself in loss of efficiency.

The city of Toronto must either adopt some method

of decreasing its per capita rate of supply, or make up

its mind to at once borrow another large sum of money
for increase of the filter plant area, otherwise slow sand

filtration is going to prove a failure without oven giving

it a fair test.

Ten years ago Mr. Rust (City Engineer) reported

as follows :

—

Extract from City Engineer's Annual Report for

the year 1899:

—

"This year, taking the population to be 215,000,

the consumption averages 99.7 gallons per head; of

this, the metered water amounts to 12.5 gallons per

head. Between three and four o'clock a.m., when
there is practically no consumption, water is being

pumped at the rate of 15,000,000 gallons per day, or 70

gallons per head of population. Careful measurements

of the discharges of the sewers, which were taken

recently for sewage disposal purposes, show that the

minimum quantity carried off by all the sewers was at

the rate of 15,214,000 gallons per day, showing a very

close agreement with the rate at which water was being

pumped between 3 a.m. and 4 a.m.

"It is evident that the greater part, if not all, of

this 70 gallons per head was waste water, leaving 17.2

as the quantity used for domestic purposes. That this

quantity is very close to that actually used the experi-

ence of the following cities indicates : Ai Fall River the

quantity per head for domestic purposes is :i.2; at St.

Lawrence, 16.3; at W'oonsockett, 14. i; at Worcester,

14; while for London, Birmingham, Manchester and

Sheffield the rate per capita is from 13 to 25 gallons.

So that, allowing 10 gallons per head for incurable

waste (this being the amount fixed upon by Mr. Free-

man in his report to the New York Water Board) and

adding to this amount 12.5 gallons metered water and

17.2 for domestic purposes, a total of 39.7 gallons per

head would be a fair figure for all purposes, including'

incurable waste. In other words, 60 per cent, of the

water pumped is absolutely wasted without benefit of any

kind being derived from it. It would, therefore, appear

reasonable on economical grounds alone to take some

measures to reduce this waste."

1 his slraiglulorward and alarming report, handed
in by the present City Engineer ten years ago, has been
lollowod by a further increase in th<- per capita con-
sumption.

In I«!)!) the per capita consumption was 99.7
gallons.

In 1909 the per capita consumption is over 120
gallons.

In 1899 about 12,000,000 gallons per day of water
were being pumped to waste.

In 1909 about 21,500,000 gallons per day of water
are being pumped to waste.

We respectfully ask that the Board of Control at

once obtain an estimate from the City Engineer of the

cost as follows :

—

(a) The annual cost of pumping 21,500,000 gallons

per day without benefit of any kind being derived
from it.

(b) The probable annual cost of treating 21,500,000
gallons per day of waste water, represented as sewage,
at the IMorley Avenue site.

(c) The probable annual cost of filtering at the

Island 21,500,000 gallons per day of water which will

never be used, but only filtered in order to pass it direct

from the leaking water mains to the inleaking sewers.

(d) When the annual costs of a, b and c have been
arrived at, then we would like these sums added to-

gether and capitalized at, say, 2% pcr cent., so that the

available capital amount can be arrived at which might
be spent in putting the Toronto water supply on a rea-

sonable and efficient basis."

We must not run away with the idea that the

Council did nothing after receiving Mr. Rust's report.

In igoo we find a small sum appropriated to test the

actual waste in a small portion of the city, extending
from Dundas Street on the west to Manning Avenue
on the east, and from College Street on the south

t) the city limits on the north, the numl>er of

houses l)eing 2,090; the tubs, 3,008; lawn hydrants,

472; baths, 864; closets, 932. In this section of the city

systematic repairs to mains and tap fittings were made.
Before the repairs were made the consumption of water
amounted to 2.'M,lfi,'{ gallons per day. After the repairs

were made the consumption amounted to 1-10,565 gallons

per day. The leaks on mains numbered 58, showing a

loss of 26,122 gallons per day, and the leaks to service

taps 308, with a loss of 59,304 gallons per day. This

loss of 40 per cent, in a sparsely built up .section of the

city would, of course, have shown a much larger per-

centage of loss in other parts more thickly populated.

Mr. Rust concludes in connection with this test as fol-

lows : "The time is not far distant, unless proper means
are taken to prevent waste, when the ratepayers will be

called upon to provide large sums for improvements to

the system."
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Now, here comes tlie point. Although the above

facts have been oflicially made known to the corpora-

tion, the facts have been pigeon-holed and embalmed,

only to be resurrected by a New York engineer when he

finds that his filtration plant is not acceptable to the

waste conditions which prevail.

Why, in the name of everything reasonable and

municipal, were not the people told at once that the

$750,000 voted for water filtration would be of no prac-

tical use unless their water supply was measured out to

them by a meter? We have to wait until the city is

pledged to a filtration scheme, until the work is half

completed, until the engineer for the works happens

to address a casual mectiiig of the Canadian Society of

Civil Engineers, in order to obtain this important infor-

mation, quoting the very words of the engineer: "Unless

steps arc taken by the corporation to lessen the tremen-

dous waste of water, the filters at present being in-

stalled will prove inadequate for the purpose of puri-

fying the water."

The above procedure absolutely excels in municipal

muddle, and the retention of valuable and available in-

formation. However, out of evil good may evolve, and

if the conditional predicted failure of the filtration plant

will only make the Council wise to the enormous sum
annually wasted in pumping 21,500,000 gallons of water

per day for the mere fun of simply pumping it and fil-

tering it in order to flush the sewerage system, then we

may yet be able to say, "All's well!"

The suggestion to meter the water for domestic pur-

poses in order to curtail the waste is radically bad from

a hygienic point of view. The towns quoted by Mr. Rust

in Great Britain where the per capita consumption is

low are not metered. The British principle is totally

against metering domestic supply. For legitimate pur-

poses the people should feel that they have a free and

unbounded right to water. Cleanliness should not be

made the privilege of those who can afford to bath and

wash, and dirtiness the penalty of those who may first

have to consider the effect of a morning tub upon the

meter index.

There is a huge difference between an unbounded

supply of water for legitimate purposes and direct waste

caused by faulty mains, bad workmanship, and total

lack of proper inspection and supervision.

Where there are good, sound mains and thorough

inspection and supervision, an unbounded legitimate

supply of water is represented by about 30 gallons per

head per day. .Vny figure above this amount is up to the

corporation or those managing the system to explain

and make good. The onus is not with the consumer, but

with the method of supply.

SEWAGE DISPOSAL.

REMOV.-\L OF PUTRESCIBILITY.

Chapter VII.—Continued.

Distributing Appliances.

Revolving sprinklers and travelling- distributors have

been used more extensively in Great Britain than on this

continent for distributing sewage over percolating biological

filters.

Mr. Clark, chemist to the Massachusetts Board of Health,

recently read a paper before the Boston Society of Engineers,

following after a visit to Great Britain, his remarks upon re-

volving sprinklers, are here worth quoting, Mr. Clark

states that when he started on his round of visits he was

strongly inclined to believe that the use of nozzles (fixed

sprays) was the common-sense method, but that he has be-

The October outputs of the Nova Scotia Steel Company
were as follows:—Steel, 7,148 tons; pig iron, 5.640 tons; coal,

77,130 tons.
• • » »

The statement of the Winnipeg Electric Railway for

.September shows gn^oss earnings for the month, of $218,088,

an increase of 24 per cent., while the net earnings increased

::t per cent. For the nine months of the year the gross

totals .$i.S4S,8<)7. an increase of 20 per cent., the net gain
li, Jn.r ;jie same. Earnings are at the rate of 14 per cent, on

mmon ?toclc.

Fixed Sprays.—Hamilton Sewage Disposal Works.

come convinced that under English conditions revolving or

travelling distributors are by far.the best, as with these, other

things being equal, filters produce better effluents per unit of

filter surface, and every square inch of filter can be used.

He points out that "by sprinkling nozzles operating under a

constant head, as at Birmingham and Salford, as can be seen

from observation of these areas, and as has been shown by ex-

periments at Lawrence and elsewhere, only about 50 or 60 per

cent, of the filter is really used." That is to say, if 2,000,000

gallons of sewage are applied daily to an acre bed by means

of nozzles, a considerable area will operate at the rate of 5,-

000,000 or 6,000,000 gallons per acre daily, while a portion

will only operate at a rate of 500,000 gallons or less. "There

is little or no spreading of sewage as it passes through filters

of clinker, coke, or broken stone. In other words, if the

sewage was as perfectly distributed over the Birmingham

filters, as over the Hanley, Heywood, and other filters, the

area of these filters might perhaps be reduced 50 per cent.,

the cost of construction be not more than half as great, and

the same purification result be achieved. Even in this

country," Mr. Clarke goes on to say, "I believe, perfect dis-

tribution, even if the form of distributor necessitates covered

Prepared specially for the Review by Mr.

Murray, Consulting Engineer, Toronto.

T. Aird
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filters for winter work, may in ilic ontl bo the practical

method of construction and operation."

In the case of revolving distributors, the filters are con-

structed circular in shape. The sewage is generally fed by

means of a dosing tank which is supplied with the sewage

liquor after the solids have been settled out. There are

many forms of distributors on the market, all of which, how-

ever, agree in certain general principles. The dosing tank

is located about i ft. 6 in. above the distributing arms, pro-

viding the necessary power for the revolving action. The
sewage is generally led by a syphon tixed at the outlet of the

Circular Distributor.—(Messrs. Jennings, Limited,

London, S.E.)

dosing tank, ensuring intermittency of discharge, and passes

to a central drum or cylinder fixed in the centre of the bed.

To this drum are fixed four horizontal radiating pipe arms,

perforated, to allow the sewage issuing in the form of a spray.

The force and head exerted by the sewage, causes the dis-

tributing arms to slowly revolve around the filter, the sewage

being sprayed evenly over the whole surface. They are

made from comparatively small sizes to about 100 feet in

diameter; when anything over this diameter is required,

electric or other motor power is generally used to promote

the revolving actun

Owing to the fact that large size revolving distributors

are clumsy and heavy, it is more usual to provide filler units

of not more than 60 feet in diameter, this size worked with a

1 ft. (j in. head from the dosing lank gives the best working
results.

A filter 60 feet in diameter by Icit diii) will provide a

filter capacity of 628 cubic yards, or a suittcc area of i-i6th

of an acre, and will treat per day 125,000 gallons of sewage
at a rate of 200 gallons of sewage to each cubic yard

of filtering material, or at a rate of 2,ooo,uuo gallons of

sewage per acre.

The dosing tank should be of a capacity equal to a dis-

charge at each syphonage of not more than two gallons per

super yard of filter area. In the above case with a 60-foot

diameter sprinkler, we have 314 super yards of wetted area

which represents O2S gallons for each intermittent discharge.

With 125,000 gallons per day, this would allow of about 200

discharges per day, providing 7 minutes for each discharge.

On the line of pipe supplying the sewage from the dosing

tank to the filter it is usual to insert a regulating valve, so

that ihe rate of supply to the distributor can be fixed for a

given period of discharge. In the above case, if the valve be

so fixed that the contents of the dosing tank are discharged

in $% minutes, then 3J2 minutes are allowed for rest between

each discharge.

At first sight intermittency of supply to a percolating

filter may not appear to be of great importance, as air at all

times has free access to the body of the filter. In fact, it was

the custom at first to work all percolating filters continu-

ously, and they became known as continuous filters in contra-

distinction to contact beds. It was soon found, however, that

greater efficiency attended the automatic dosing tank supply

than the continuous supply.

In our issue of October Sth last, it will be noted that the

main points to be observed in order to obtain the maximum
efficiency in purification from percolating filters were enumer-

ated, two of these points were as follows:

—

(d) That the passage of the drops of sewage through the

filter be sufficiently slow, to give ample time for the absorp-

tion film to extract from each drop of sewage, the organic

impurities contained.

(e) That the liquid supplied to the filter never be under

pressure, beyond the gravity inherent to each drop, so that

there is no flushing of the filter.

The above intermittency of supply at a rate of discharge

of 2 gallons per super yard of filter area, appears to provide

conditions answering the demands of the above two para-

graphs.

Each individual dose of sewage passes through the filter

without being pressed forward by the succeeding dose. Re-

volving distributors supplying sewage to a filter intermittent-

ly will provide for twice the amount of sewage which can

with equal results be passed through continuously.

Percolating filter beds worked continuously by revolv-

ing distributors will treat twice as much sewage per cubic

yard of filter than can be treated by contact beds.

Percolating filter beds worked intermittently at doses

not greater than equal to 2 gallons per super yard of filter

wi'l treat four times as much sewage per cubic yard of filter

than can be treated by contact beds. The revolving perfor-

ated arms of the distributors are, as a rule, provided with

terminal screw caps, to allow of cleaning. In some cases the

distributing arms are open troughs provided with side per-

forations, in the latter case the power for revolving the

apparatus is directed to ,n turbine placed in the central drum.



592 THE CANADIAN ENGINEER. November 26, 1909.

Travelling distributors have been designed to meet cases

where rectangular filter beds are in use, or for cases where

the units are so large that the head obtainable is not

sufficient, or again when no head can be utilized and me-

chanical power must be resorted to. The principal of dis-

tribution is, however, much the same, viz., by means of mov-

ing perforated arms.

In the case of travelling revolving distributors, it is

usual to provide a rail around the circumference in which the

arm moves, resting on a wheel, motor driven.

In many cases, however, travelling distributors are work-

ed automatically by the sewage head.. The Candy-Caink dis-

tributor is a well-known type. These are in use at Worcester

(England), and are 200 feet in diameter.

The "Fiddian" distributor is somewhat remarkable, and

is of a different type to the usual form of perforated pipe arm.

The sewage is conducted to buckets of an elongated water

wheel, which not only revolves on its horizontal axis, but

rangement by which the power is automatically cut off when
the velocity of the distributor is sufficient.

For a simple and effective distributor worked without

power, the writer from experience can speak well of the

"Cresset" distributor, also manufactured by the .'\dams Com-
pany. In the latter case the joint between the standing and

moving parts is made by means of an air lock, and there is

no mechanical joint. The loss of head is very small. In

fact the distributor will work effectually with 9 inches head

from the dosing tank. The weight of the distributor is

carried on ball bearings running m an oil bath, and the whole

design is excellent.

The question will at once be asked,—How about revolving

distributors working under the conditions of a Canadian
winter? The answer must be emphatic, that if unprotected

from the frost, they will freeze up with temperatures at or

below zero.

The question, however, of protection is a small one com-

pared with the efficiency in results which are to be obtained.

A filter unit of 60 feet diameter can be easily and cheaply

protected from frost, and if necessary, completely housed,

and the air warmed by a stove. In fact, it is questionable

whether sewage purification by nitrification is possible under

extreme cold without protection in any case. It is known
that nitrification results tend to fall off after certain low

temperatures are reached. In parts of eastern Canada where

the winters are comparatively mild, some other form of dis-

tribution other than by distributors may be resorted to dur-

ing severe weather. For instance, the revolving distributor

can be put out of action, and the sewage led to the filter bed

and distributed under the surface by means of weeping

pipes. In this case it would not really matter if the filter

was covered in a snow drift.

In any case in Canada where it is a question of removing

putrescibility from sewage, there is no doubt but that the

biological filter system will produce the best results ; and

further owing to the small area required for such a plant, it

is the more suited to our climate because it lends itself to

effectual protection from frost.

If we grant the truth of the above proposition, then re-

volving distributors will prove, as far as present evidence

goes to show, the most effective means of obtaining equal

distribution of the sewage over the filter surface.

COMING MEETINGS.

The Cresset Distributor—(Messrs. Adams Hydraulics,

Limited, York, England.)

travels itself on the surface of the filter by means of wheels

fixed on or connected to its axle. A head of at least 15 inches

is required to operate the apparatus. In this case there are

no joints to trouble with, and the sprinkler has no small

holes to block up, and it is said to give uniform distribution

irrespective of rate of flow.

Perhaps the best known power distributor is that in-

vented by "Scott-Moncrief." It may be worked cither by an

oil or electric motor on rails as above described surrounding

the filter. Good distribution is obtained, but the whole

apparatus is cumbersome and weighty, and require; strong

walls and foundations to the filter beds, necessitating costly

work.

The "Adams Elccfrically-drivcn Distributor" is a more

'imple and less costly apparatus. No rail is required. The
motive power is by means of fans electrically driven. A
great point in favor of this power distributor lies in an ar-

American Society of Refrigerating Engineers.—December

6. Annual meeting in New "Sork City. Secretary, Wm. H.

Ross, 154 Nassau Street, New York City.

New Jersey Sanitary Association.—December 3-4. Annual

meeting at Laurcl-in-thc Pines, I.akewood, N.J. Secretary,

J. A. F.xton, 75 Beech Street, .^irlington, N.J.

Montana Society of Engineers.—January 6-8. Annual

meeting at Butte, Mont. Secretary, Clinton H. Moore, Butte.

American Institute of Chemical Engineers.—December

8-10. .Annu.Tl meeting at Pliil.idelphia, Pa. Secretary, J. C.

Olsen, Polytechnic Institute, Brooklyn, X.Y.

American Association for the Advancement of Science.

—

December 27. Annual meeting at Boston, Mass. Secretary,

L. O. Howard, Smithsonian Institution, Washington, D.C.

American Society of Agricultural Engineers.-December

28-29. Annual meeting at Ames, Iowa. Secretary, L. W.

Chase, University of Nebrnska, Lincoln, Neh.

Association of American Portland Cement Manufactur-

ers December 14-13- Annual meeting at N'cw York City.

Secretary, Percy H. Wilson, Land Title Building, Phila-

delphia, Pa.
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EUROPEAN ENGINEERING LABORATORIES.*

Robert W. Angus, B.A.Sc.

Professor of Mechanical Engineering.

During the past summer the writer had the pleasure of

visiting Germany, Switzerhind, Knghind and Scotland, and

made it a point to see the engineering laboratories in Bruns-

wick, Hanover, Herlin, Dresden, Munich and Darmstadt in

Germany; in Zurich in Swit/erhind, and in London, Rir-

mingliam, Newcastle, Kdinl)ui>;h :ind Glasgow in Great

Britain.

In Kurope, more especially continental l-".uiope, the

engineering laboratory has been brought to a great state

of i)erfection, so that probably the very best in the world

are to be found there. To get even a superficial acquaint-

ance with these one would need to spend a very consider-

able amount of lime and energy, and I very much regret

that my time was so limited that it was impossible to study

the different institutions as I should have wished. It soon

became evident that I must not only omit a number of the

technical schools altogether, but also that the available time

must be devoted to my own special work almost entirely,

and it was necessary for me to confine my effort largely to

the laboratories in hydraulics and mechanical engineering

;

i.e., heat engines and boilers and other special mechanical

work. This article, therefore, deals almost exclusively with

laboratories used in connection with the above special

subjects.

With regard to the schools visited, it should be stated

that an especial effort was made to visit the most notable

in the different countries. It must not be inferred, however,

that only the least important were omitted, because after it

had been decided that it was essential to visit certain places,

geographical location combined with other circumstances

determined those that must be omitted, and some places of

excellent reputation had, therefore, to be left out.

An account of these laboratories will now be given

mainly in the order in which they were visited, and, as

Germany was the starting point, the schools in that country

will be described first.

German Technical High Schools.

The Germans are a very thorough and industrious

people, who believe in doing well whatever they attempt to

do. One is not, therefore, surprised to find that they have

been very thorough in the matter of technical education, and

that they have established engineering schools of the very

highest order.

But the development of these schools is not due alone

to the characteristics of the nation, but probably quite as

much to the great change in the occupation of the people

which has occurred in the last few years. In a report on
the German Technical High Schools, made in IQ03 by Dr.

Rose to the British Government, it is pointed out that in

1 87 1 the population of Germany was 38,000,000, of whom
only about 15,000,000 were in the various industries, the

remainder being engaged in agricultural pursuits. In 1900

the population had increased to 58,000,000, of whom about

38,000,000 were engaged in the industries, while the number
in agricultural pursuits was slightly less than in 1871.

It will be self-evident that the nation which is to have

a healthy industrial growth must at the same time properly

prepare her people for their opportunities in this regard,

and must train her men to develop the industries in the best

•Abridged from an address delivered before the En-

gineers' Club, Toronto, Ont..

possible way. The importance of engineering schools in this

connection is well known, and Germany has not been slow

to realize this, and has established within the last forty years
no fewer than ten Technical High Schools for the teaching
of engineering and allied sciences. These schools are

located at Aachen (Aix) Brunswick, Berlin, Darmstadt,
Dresden, Hanover, Karlsruhe, .Munich, Stuttgart, and
Dantzig, cities pretty well distributed over the empire, many
of them also being located in important industrial districts.

The number of these schools is being increased from time
to time as occasion demands.

It is to be noted that the above list includes only the

Technical High Schools and not the great number of uni-

versities and schools of various other kinds which are en-

gaged in a somewhat similar line of work. The term "Tech-
nical High School" must not be misunderstood in this con-

nection, as it designates an entirely different class of insti-

tution from that to which the name is applied in this

country. In Germany the name is applied to the real en-

gineering school, the students in these being of similar

standing to regular university students and the courses of

instruction being somewhat more advanced than engineering

courses here.

The amount of money expended on the establishment of

these various schools has been very great, and the annual
contribution by the State for maintenance is also liberal.

It is difficult to get definite information on these points, but

so far as could be learned the expenditure for buildings and
equipment at Berlin (Charlottenburg) would exceed $2,500,-

000, but, of course, this is far the largest institution of its

kind in Germany. At Hanover the expenditure for similar

purposes has been about .|5oo,ooo, at Brunswick the steam
and gas engine laboratory alone cost about $75,000, while

all the buildings at Dresden and Darmstadt, both sets of

buildings being new, have cost $1,300,000 and $1,500,000,

respectively.

The cost of maintenance of these Technical High
Schools is also high for various reasons, the most important

of which are probably: (1) That the schools are very com-
pletely equipped and kept fairly well up-to-date; (2) that

there are a great number of instructors, and (3) that the fees

are comparatively low. The number of students per in-

structor (including professors, lecturers and assistants) in

very few cases exceeds twelve and in many cases is as low

as nine. According to the reports to which I have referred,

the annual State support to the various Technical Schools

varies from about $178,000 in Dresden. $98,000 in Stuttgart.

$92,000 in Hanover, to about $50,000 in Darmstadt, and the

total to five of these schools in one year exceeded $470,000.

The balance of the money required to maintain these insti-

tutions is received from students' fees and other sources, the

above figures giving only the support received from the

State.

An opportunity offered itself to learn something relative

to this matter about Dresden, where it was found that the

annual grant for apparatus and supplies for the steam, gas

and hydraulic laboratories alone was $3,000.

It may be interesting to state that for the year 1907-8

the Faculty of .Applied Science of the University of Toronto

cost the State about $66,000 (allowance being made for fees

received), and the total invested in buildings and equipment

in engineering would not exceed $700,000.

The German people have not been slow to take advan-

tage of the facilities offered along the lines of engineering

education, for the total number of students in the nine older

schools would considerably exceed 16,000. In Berlin alone

there were nearly 5,000 students in 1901-2, in Munich in
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igos-0 about 2,800, while the present attendance at Darm-

stadt is nearly 2,000, at Brunswick about 500 and at Han-

over 1,500.

These statistics are of some interest in showing how

technical education has taken hold in Germany, and as I

went from place to place and saw many new buildings and

new additions to old ones I was fully impressed with the

fact that the people are alive to their opportunities in that

line.

That the courses given in these institutions are varied

and thorough is at once evident on glancing at any of the

The Main Building— Berlin Technical High School.

"Programmes" issued by them. 1 might give one illustra-

tion, that of the Munich Technical High School, as the cal-

endar for 1906-7 is at hand. The courses there are: (i) Civil

engineering, in which there are three divisions— (a) civil

engineering; (b) agricultural civil engineering; (c) sur-

veying; (2) architecture; (3) mechanical engineering, which

is sub-divided into (a) mechanical engineering; (b) electrical

engineering; (4) chemistry; (5) agriculture. All these

courses extend over four years, with the exception of sur-

veying and agriculture, both of which are three-year

courses.

Space will not be taken to quote the list of subjects in

each year, but these would indicate more advanced mathe-

matics than is given in this country, and. indeed, an <x

amination of the entrance requirements for fully-qualitiid

students shows that the latter are much more advanced when

they enter than the matriculants here. A fairly large pro-

portion of these entering have a considerable knowledge of

both analytical and descriptive geometry, and of the cal-

culus, and are well advanced in the general subjects.

The absence of shops and shopwork is very noticeable

in the German Technical High Schools, as these shops an

very common both in Great Britain and America, scarceh

any institution in the latter two countries in which me-

chanical engineering is taught being without them. As there

is considerable discussion on this question of university

shops continually being heard, careful attention was paid

to this point, but I was unable to find a single school in

Germany with these shops, the opinion apparently being

that the proper place to learn shop practice is in the shops

of manufacturers, and some experience in this class of work

is practically always demanded before graduating, in many
cases a year of work in a manufacturing plant being

required.

The money w-hich would otherwise be invested in the

shops is thus devoted to laboratory equipment.

Berlin.

In both Hanover and Brunswick the opinion was freely

expressed that in order to see the best Technical School one

must go to Berlin, and as this institution is well known to

us in America my anxiety to get there increased daily, and

it was with considerable expectancy that I reached this

great German city.

Berlin has a population of about 3,000,000 people, and

is probably the greatest commercial and manufacturing city

in Continental Europe. The manufactures include large

numbers of locomotives, engines, dynamos, etc., and here

one finds enormous shops, such as those of the Allgemeine

Electricitats Gesellschaft, with a working capital of $25,000,-

000 and 13,000 employees ; the Berlin Maschinenbau Aktien

Gesellschaft, a very large concern, having special residences

erected for its men ; Siemens and Halske ; the Borsig works,

employing 6,000 men and turning out 450 locomotives yearly

in addition to many engines, pumps, etc., and many other

very large shops. This city is also the capital of Prussia,

is the residence of the Kaiser, and the seat of the Imperial

Government.

Here, then, in this great city in the midst of so much

business and progress one naturally expects to find a first-

class engineering school, and one does not expect too much,

for the Royal Prussian Technical High School is in many
respects by far the greatest in Europe, and doubtless also

in the whole world. Passing out through the delightful

Tiergarten, one sees on crossing a small stream the massive

"Hauptgebaude" or main building, a magnificent structure

nearly 750 feet long and about 290 feet wide, with a floor

area exceeding 330,000 square feet.

Interior Main Building Berlin.

To appreciate fully the grandeur of this building one

must visit it, for it is so customary to see engineering

schools plain and with very little adornment that one seems

to be in a strange atmosphere in this grand place. The

building was erected in 1878-84, and is richly decorated with

busts and sculptures of such noted men as Gauss, Eytcl-

wein. Schinkel, Rcdtenbacher and many others, amongst

whom it was a pleasure to see Watt and Stephenson. In
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front of the building arc monuments to Alfred Krupp and

Werner Siemens. Some illustrations arc given of the general

appearance of this building.

This Technical High School had its beginning in 1709 as a

Koyal Building Academy, which was combined in 1879 with

a Trade .\cademy estr.blished in 1821. Since 1879 it has borne

its present name. On the celebration of its one hundredth

anniversary in October, i8t», the Kaiser granted the school

the right to bestow the degree of Doctor of Engineering, a

degree first conferred upon Prince Henry of Prussia (honoris

causa).

There are about ht'ty-tivc fulh qualihcd professors,

besides many assistants, private lecturers, etc., making a

total teaching staff of nearly two hundred. There are nearly

S,ooo students in attendance, of which number about 80 per

cent, are fully ciualificd. Nearly one-half of the students

take the mechanical and electrical course, a fact not sur-

prising in view of the great ainount of manufacturing done

in Germany.

The Berlin Technical High School, like other Prussian

schools of the same class, is under the control of a Rector

and Senate. The Rector is elected nnnually by the votes of

that it was possible only to glance through many of them

in order to leave proper time for the machine, gas engine,

belt-testing and hydraulic laboratories, which will now be

described in some detail.

(a) The Engine Laboratory.—The building containing

this laboralfjry, which was erected in the years i8(j6, 1898

and 1903 (see figure)., is 365 feet long and of width varying

from 33 feet to 60 feet, the dear height of the main portion

being 26 feet. It is well lighted throughout by very large

side windows, as well as by others in the roof, and the

whole main part is served by a travelling crane of five tons'

capacity. Some of the engines are used for light and power,

but as there are so many of them in the building no diffi-

culty seems to b6 experienced in getting any machine

desired for experiment.

The laboratory contains a horizontal cross-compound

engine of 60 horse-power, directly connected to a pump and

all parts specially arranged for testing; a 220 horse-power

quadruple marine engine, complete, with condenser; a 150

horse-power triple expansion engine for superheated steam

;

a 300 k.w. Brown-Boveri Parsons turbine; a 200 k.w. tur-

bine by the Allgemeinc Electricitats Gesellschaft, Berlin: a

The Engine Laboratory.

I, i' horizontal engine and pump; 2, quadruple expansion engine, 220 horse-power; 3, triple expansion engine,

150 horse-power; 4, superheater; 6, Wolf locomotive type engine; 7, air compressor; 9, suction gas engine, 150 horse-

power, 13—300 k.w. Parsons turbine, 15—200 k.w. turbine. Other numbers refer to small machines. T are test and

research floors. The dimensions are in metres.

the professors, but his election must be approved by the

King of Prussia.

Returning now to the buildings, it will be seen from the

plan of the grounds that almost every laboratory has a

separate building of its own, the main building being used

for the collection of models, lecture rooms, museums, pro-

fessors' rooms, draughting and other rooms of like nature,

some laboratories and the offices of the institution. There

are thus ten buildings, viz. ; i, The main building, already

mentioned; 2. a building for mechanical engineering; 3, a

chemical building; 4, a building for experiments on heat-

ing and ventilation
; 5, a building for testing materials and

gas engines; 6, an electrical laboratory building; 7, a

building for steam engines ; 8, a boiler-house ; 9, a chemical

museum ; 10, an hydraulic building. These buildings also

contain the laboratories for belt-testing for gas and oil

engine and automobile testing, and for the testing of the

power required to drive machine tools.

In such an institution it is evidently impossible in

limited time to look carefullv into all the laboratories, so

40 horse-power Woolf locomotive type engine and boiler;

several types of air compressors of good size ; a 1 50 horse-

power Deutz suction gas engine ; a number of gas and

gasoline engines, and a Borsig refrigerating machine. In

connection with the machines described there are necessary

condensers and pumps, gas meters and all conveniences

for testing, and nearly every machine drives a dynamo,

which is used to produce the load for experimental work.

Friction brakes are not considered as reliable as electrical

loads, so that the former are not used to any extent.

This laboratory also contains a number of dynamome-

ters of various styles, apparatus for testing nozzles and

orifices, and several fairly large testing floors. All pipes are

placed under the floor, either in trenches or in the basement,

which extends under part of the laboratory and provides

room for some of the condensers and pumps.

This laboratory is well adapted to research work on

account of the large size of the machines, and some very

valuable work has been done, results of which are published

in German periodicals
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It should be stated that the descriptions of the ap-

paratus are not complete, and in such an article as this it

is possible merely to mention the more important machines.

The laboratory is under the direction of the well-known

Prof. Jesse.

(b) The Gas Engine Laboratory.—This laboratory,

which is in charge of Prof. Riedler, is designed especially

for testing gas engines and automobiles, although, as pre-

viously stated, there are a number of gas engines in the

engine laboratory just described. The space available for

this work is over 170 feet long, and varies in width from

over 40 feet to about 70 feet, the height being about 25 feet,

and all the light being obtained from the sides. The whole

of the building is served by a ten-ton travelling crane.

Plan of Berlin Technical High School Grounds.

Starting fn>m the lower left-hand corner and going up

the side of the triangle the first building. A, is the labora-

tory for heating and ventilation researcli ; the next, B, is

for strength of materials and gas engine and automobile

testing; C, the electrical laboratory; D, the boiler-house;

E, the engine laboratory; F, the chemical building; G, the

main building; H, the building for mechanical engineering.

The laboratory contains a 200 horse-power suction gas

engine, with dynamo, constructed by the Vereintige Ma-

schinenfabrik, Augsburg. This engine, which is four-cycle

and double-acting, has the latest type of valve gear, and is

well adapted to testing. The gas for this engine is made

by suction gas producers, of which there are two of '200

horse-power each, located in a separate building, the gas

being led over to the laboratory in pipes.

!n addition to the above there is a 40 horse-power

Korting engine, a 25 horse-power Korting oil engine, a 20

horse-power Diesel engine, several other engines, special

apparatus for domg research work on explosive mixtures,

numerous gas meters, etc. The engines are all equipped

with dynamos, which are used to produce the load.

A very interesting feature of this laboratory is the autd-

mobile testing plant, designed for testing the horse-power

and tractive force of automobiles of all sizes and powers up
to 200 horse-power. The power of the engine is determined

by placing the automobile on a dynamometer driven by the

back wheels of the latter, which dynamometer may be ad-

justed to suit any size of machine. Power is absorbed partly

by means of dynamos and partly by Prony brakes, the

former being very easily adjusted to give any load desired

with great precision. The tractive force is also measured

by a special device, which cannot be explained hero for lack

of space.

That this automobile testing plant is in great demand

was evidenced by the fact that there were five or six ma-

chines waiting to be tested when the laboratory was visited.

There are also testing floors available for other pur-

poses, spac-e being left below these so that access to the

lower side of the floor may be easily obtained.

(c) Laboratory for Testing Belts and Machine Elements.

—This laboratory is about 23 feet wide and 90 feet long,

and contains various machines for testing the friction of

journals, the holding power of friction clutches^ and for

similar work connected with the elements of machines.

There is also a belt-testing machine capable of testing

pulleys eight feet in diameter, driving a belt as wide as 16

inches. The machine is driven by two too horse-power

motors, which may run at any speed from 200 to 600 r.p.m.

Rope pulleys, six feet in diameter, with four grooves, may
also be tested on this- machine.

The power applied to the belts is measured at the motor,

and the power delivered, as well as other data relative to the

working of the belt, obtained by suitable means at the

driven end.

On this machine, in addition to the work on leather

belts and various kinds of ropes, very valuable experiments

o'l the steel driving bands now in use in Germany have been

made, and with a machine of this size reliable information

may be obtained on full-sized specimens instead of on the

small models which must be used in most schools.

(d) Laboratory for Heating- and Ventilation.— I regret

that I have been unable to get any material description of

this laboratory. The apparatus is very elaborate and com-

plete, and a description is soon to be published. This labo-

ratory is about 500 feet long and 20 feet wide, so that it is

quite extensive.

(e) Hydraulic Laboratory.—This laboratory, which is

illustrated here, is situated some distance from the other

buildings, in order to bring it beside a natural stream of

water. The stream in question is the Landwehr Canal,

which is used by barges in the city of Berlin, and which

joins the River Spree about a mile distant.

The Engine Laboratory Berlin

Adjacent to the hydraulic laboratory for the Technical

High School is the large channel installed by the Govern-

ment for making tests on ships' models, etc.

In almost all cases hydraulic laboratories situated on

natural streams are smaller than those not so situated, be-

cause in the latter case a very considerable amount of room
is occupied by the large pumping machinery required for

the supply of water for turbines of the reaction type, and

also because experimental artificial channels must be pro-
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the place of the naturalvided in the buildings to take

channel outside.

The power obtained from the stream of water is used

laboratory of the Technical High School at Berlin, which

occupies a building over 60 feet long and about 58 feet

wide, but also inclu*s a channel outside about 180 feet

long. It is in charge of Prof. Ernst Reichel.

The power obtained from the strteam of water is used

in driving a turbine with vertical axis made by J. M. Voith,

of Heidenheim, for experimental purposes. The available

fall is only about five feet, but there is a flow of about 85

cubic feet per second, so that the turbine is of fairly larpe

power. It runs at a speed of 74 revolutions per minute, and

is equipped with a good turbine governor and a brake for

measuring the power, but the wheel may also be used for

driving the pumps, etc., in the laboratory if desired. Nu-

velocity in the cross-section if the screen is properly de-

signed and supported.

This method of measuring water appears to be accu-

rate, and is very convenient, although it cannot be used in

any irregular channel nor in a channel of shallow section.

In the latter case the screen can scarcely be made to show

the average velocity in the stream, because it must in all

cases be kept some distance above the Ixittom of the latter,

and hence it is not properly affected by the bottom velocity,

the screen thus moving at a faster rate than it should.

On account of the small natural head available a second

turbine has been installed, to which the water is supplied

by a centrifugal pump, and in connection with this there is

a long steel channel about 3 feet wide, 6 feet high, and

about 55 feet long, supported near the roof by means of

steel columns.

Hydraulic

T, 40 horse-power Voith turbine, C, Gehauer pump, M,

and Monski pump, C3 and M, Jaeger six-stage pump and

Dimensions are in meters.

merous experiments are made on the wheel, and facilities

are also provided for the testing of wheels of other makes.

The discharge water is measured by a method fairly com-

mon in Germany, but apparently not used in this country

so far as I am aware. On account of the low head available

it was deemed inadvisable to use a weir, which would mean

the loss of a part of the available head, in this case seri-

ously reducing the latter.

The cross section of the tailrace is rectangular and of

uniform section, and a screen of light material impervious

to water is made, which is placed in the stream in a vertical

position and normal to the direction of flow. This screen

is supported on light, frictionless rollers, and as it nearly

fills the channel the velocity of the screen gives the mean

Laboratory.

electric motor, T. Voith turbine for 20-foot head, C; Weise

motor. Measuring channels below the floor are shown.

\\ ater is supplied to this channel by a centrifugal pump

built by Gebauer, and having a capacity of nearly q cubic

feet per second against about 24 feet head. The water flows

down the channel, and after passing over a weir, where it

15 measured, is delivered to a Voith spiral turbine of the

full capacity of the pump.

The laboratory further contains a Weise and Monski

four-stage pump for 33 feet head and about 0.7 cubic feet

per second; a six-stage Jaeger pump for 650 feet head;

various motors for driving the pumps; three fairly large

measuring canals under the floor; a large vessel for pres-

sure work, and various other devices for measuring jets and

determining the resistance of pipes, etc.
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Every facility is offered here for reliable research work,

and the laboratory is rather crowded. Commercial turbines

are also tested here, and up to the present time fifteen have

been tried ; in such cases the working head, the speed and

the discharge are all automatically recorded simultaneously

on one instrument.

The apparatus for this laboratory cost about $23,000,

exclusive of the channels, etc., made in concrete under the

floor.

PROBLEMS IN APPLIED STATICS.

T. R. Loudon, B.A.Sc.

(Registered in Accordance witii the Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knowledge of the subject of Statics, or is in a

position to read some text on such theory.

For the forces acting at the point BPLG (Statical

Diagram, Fig. 75):—

2Y = Ybp + Ypl + Ylg + Ygb = o.

8,000 V3 ^3
o . \- LG. h o = o.

8,000

Hydraulic Laboratory

This brief description shows that this great school is

well worthy of careful study, and indicates that the labo-

ratories present exceptional opportunities for research work.

Good advantage has been taken of the facilities offered, and

the institution well deserves the prominent position it now

occupies amongst the leading Technical Schools of the

world.

BONDING OF NEW AND OLD CONCRETE

The statement is advanced that bonding new and old

concrete can be accomplished in the following manner:

Clean the surface of the old concrete with clear water and

a stiff broom. Apply a mixture of one part of hydrochloric

acid and three parts of water with a brush, making several

applications one after the other. Then scrub the surface

with clean water and a stiff brush until all the acid is washed

away and the surface is perfectly clean and free from loose

particles. While it is still wet apply the fresh concrete,

and keep the new concrete damp for at least a week, being

""arpful not to allow it to become dry at any time.

Ji

From this positive result it is seen that Ylg is posi-

tive. LG is, therefore, a tensile force; i.e., the membe.

8,000

LG is in tension pounds.

For the same point :

—

2X = Xbp + Xpl + Xlg -f Xgb = o.

4,000 8,000 1 8,000 I

— . . — + GB = o.

v/3 v'3 2 V3 2

GB
12,000

v'3-

The Xgb is c\idcntly positive. GB is seen to be a

compressive force. The member GB is, therefore, in

12,000

compression pounds.

Considering the point GLDEF (Staticil Diagram,

Fig- 77)-—

2Y = Ygi. + Yi.D + Yde + Yef + Yfg = o.

8,000 v'3 v'3

. ho— 1 ,000 + o + FG. — — o.

v'3 2 2

10,000

FG =
v'3-
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The Vrc being positive (from tiie positive result),

FG must !x! a compressive force; i.e., the niomhor 1<"G

10,000

is in compression [joiinds.

For the same point :

—

SX = Xci. + Xld + Xdk + Xi:r + Xic = o.

8,000 I 8,000 10,000 1

. — + + o + KF + . — =0.
V3 2 v'3 v'S

EF = —
17,000

^'S-

The negative result shows that Xkf is negative. In

accordance with this, I-IF is a tensile force. The member
17,000

EF is, therefore, in tension pounds.

V3
It is .seen that these results check those found by

graphical means. It must be recognixed, however, that

the so-called graphical solutions taken up so far in these

pages have not been entirely graphical. Instead of con-

structing the diagrams and finding the magnitudes of

the forces by scaling the lengths of the lines composing
the \'ector Polygon, trigonometrical means have been

used to get at these quantities. The solutions have,

therefore, been partly analytical. The point of the dis-

cussion is that had purely graphical means Ijeen em-
ployed there would have been found an error in the mag-
nitudes of the forces as compared to the \alues obtained

analytically, but this error is so small th.at in practice it

does not amount to anything. .\n:ilvtical results are, of

course, perfectly accurate.

If a set of forces is in equilibrium, the algebraic

sum of the moments of the forces about any point is

equal to zero.

Fig. So represents diagrammatically the method of

arranging a system of levers in a weighing scale. Of

£ J?

Take moments about the point A.
SM = (rcaclion at A x zero) + (> x 2 + P x 12 = (i.)

Since we do not know whether P acts upward or
downward, the moment of P is assumed positive.

P X 12 = — 12.

P = — I.

This negative result shows that the moment of P
about A is neg.ilivc; i.e., P acts upward at B as in-

dicated by the arrowhead, and is of magnitude one
pound.

The rod HC exerts a ten.silc force at H. It must,
therefore, exert an equal and opposite tensile force Q
at its other extremity C; i.e., at C there is a vertical

force of one pound acting downward as indicated by the
arrowhead.

Fig. 81.

/o -
fr- Z-->

Spds

^?k 2 *
Fig. 80.

course, there are certain constructional details which

cannot be represented in such a figure, but nevertheless

this problem illustrates the principle involved in all

weighing scales and machines for testing the strength

of materials.

.\B ;md EC are two levers, the former being hinged

:it .\. and the latter resting on a knife edge D. The ver-

tical rod BC is connected to these two levers at B and C
by pin joints to allow of free moti<in of the svstcni.

A force of six pounds is exerted on the lever AB at

a distance of two inches from the hinge A. What is the

magnitude of the weight W placed on the upper lever

at F. such that the whole system is in equilibrium?

Consider the lever .\B. It is acted upon by three

forces; the vertical force of six pounds, an unknown
vertical force P at B, .ind the reaction at the hinge A.

These forces are in equilibrium; therefore, if moments
be taken about any point, -M = o.

Consider the lexer l{C. It is acted Lipon by three

forces in equilibrium, viz., the force \\' acting at E, the

reaction of the knife edge at 1), and the known vertical

force acting at C. I'^or this set of forces, 2M about any
point equals zero.

Take moments about D :

—

SM = Q X 2 + (reaction at D x zero) +W x 10 = (2.)

Putting in the known value of Q=i, we get:

—

W X 10 = — 2.

W == - I 5.

That is, W is a weight of i 5 pound, and acts in such a

manner .is to give a neg.itixe moment about D. \\\

therefore, acts downward.

The reader may question why the momenls of P and
W in equations (i) and (2) were written positive when
his experience would most likely say that both these

quantities should be negatixe in compliance with the

convention ol positive and negative moments. It must
be kept in mind, however, that although experience says

that P must act upward and W downward, thereby

giving negative moments, it is dangerous practice to

assume these self-evident facts in the first place. It is

generally safer to assume these forces totally unknown
and then by the reasoning of the problem deduce bow
they act. The moments of unknown forces are, of

course, assumed positixe, just as an unknown quantity

in an ordinary algebraic equation is assumed positive.

Fig. Si represents an ordinarx- Ix'll crank.

If a force P of 100 pounds be exerted at the joint

of the upper arm as indicated, what force S must be

exerted at the joint of the other arm in order to preserve

equilibrium.
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GOVERNMENT BY COMMISSI ON—TH E ONTARIO
RAILWAY AND MUNICIPAL BOARS.

J. E. Parsons, B.A.*

The great arbiter as between citizen and citizen has for

ages back been the law court, and in the days when the pri-

vate citizen disputed with his neighbour the law court was a

sufficient arbiter and an efficient means of redress for the

majority of grievances. But conditions have changed and

the court which would have been efficient then is efficient

now in theory, but often only in theory. The court that was

able to enforce British fair play between citizens of equal

standing and importance in the community often lacks the

foresight or jurisdiction requisite in dealing with the huge

corporations of the present day, and the difficulty becomes

still greater when the individual citizen who can invoke the

law, but the law only, stands opposed to the combine or cor-

poration which can invoke the law and wield unlimited influ-

ence and financial strength at the same time. Such are the

conditions which have called into existence the numerous

Commissions and Boards of Arbitration of the present day

and, while these may not be perfect, they constitute an honest

attempt on the part of Government to keep pace with

changing social conditions. In some respects we venture

to assert the Commission marks a great advance from the

former state of affairs.

The feature most likely to impress the public is the

increase in speed and promptness. The judge whose repu-

tation rests upon his interpretation of the law must needs be

careful, for the court of law that fails in this regard fails in

the all important purpose for which it was set up and which

alone can justify the court's existence. But the Commission

rests upon a different basis ; correct interpretation of the law

is a desirable but secondary consideration with it, and the

mass of decisions and rules of court are largely thrown

aside. The Commission is not a court to interpret laws but

a method of government ; it is instituted for the purpose of

disposing of certain work, and when that work is handed

over to it, it should be able to despatch business with equal

efficiency and greater despatch than formerly was attained

in the courts. If it expedites the despatch of business in its

own particular line it succeeds in justifying its existence even

if it should occasionally err upon a question of law.

Then, too, it simplifies procedure. All things are simple

after we have learned to do them, but even the experienced

solicitor is often at a loss what process to invoke and what

remedy to follow in the tribunals open before him. In the

Commission all work in a particular line is classed together.

It follows to some extent the principle of division of labour

and the responsibility for a particular class of work is cen-

tralized at a point, i.e., the Board of Commissioners. A
great step forward is attained when the average citizen can

appear before a tribunal and state his case in common terms

without fear of being thwarted by technicalities, which are

to him alike meaningless and vexatious ; often ready to en-

trap him and always present to burden him with fear.

But the greatest improvement of all in our opinion seems

to be the utilization of expert knowledge. The Commission

makes it .possible to employ expert business men for work

which none but experts in that line can be fully qualified to

discharge. Our legislators with all due respect are amateurs.

They arc men for the most part without any particular train-

ing or education in governmental lines, while from them is

expected proper fulfilment of the most important functions

• Rarr!s"er-at-Law. iS Toronto Street, Toronto.

in the country. That democratic institutions are a blessing

no Britisher will deny, but surely there should be some means

of procuring for parliament skilled men able and willing to

see and appreciate the manner in which laws must be en-

forced. We venture to assert that under existing conditions

the average member of the legislature knows little and cares

little as to the enforcement of the laws he has made. He can

readily avoid responsibility by hiding behind the crowd. The
like remark applies equally if not more strongly, to the men
who sent him there. The people muster (sometimes) to a

public duty, and casting aside party prejudice insist upon

some measure which they see is for the public good ; but

once the desired Act is placed upon the Statute books they

drop the work, and returning to their daily rounds expect

enforcement from some source they know not where.

Under the old regime the expert lawyers and engineers

are outside of the courts and mostly outside of parliament

;

they formed a reserve to be used in attacking the legislation

enacted but were not available for constructive work.

The Ontario Railway and Municipal Board consists of

three members appointed by the Lieutenant-Governor, and

replaces the former Railway Committee. The Railway Com-
mittee was necessarily chosen from the Legislature and,

with the choice restricted, the abilities of the members and

the possibilities of the Department suffered commensurately.

The Railway Board is outside the political arena ; further,

with the world to choose from, we have the chance for larger

men and have secured them.

In the Dominion Board we have secured an aggressive

and practical judge as chairman. He is an expert who ap-

preciates the responsibility that comes with power and does

not shirk it. His legal experience is a great gain, especially

when joined as it is with a colleague who is in truth a railway

expert. The Ontario Board benefits similarly. The pro-

vision that no member shall hold stocks or bonds of, nor be

otherwise personally interested in any particular railway

company is a safeguard of impartiality. Certainly a board

of experts such as these, bound to devote their entire time

to that especial work, should be more efficient than the erst-

while committee of amateur politicians. Provision is made

that additional experts paid by the government may be asked

for if required—they are not paid by the party calling them

and should therefore be free from bias.

The board has full power to enforce the performance of

duties by companies and municipalities, in Ontario, its

authority being both mandatory and prohibitory ; it has full

rights, powers and privileges such as are vested in the High

Court, thus saving many wears delays in appealing to differ-

ent tribunals ; it may take the initiative of its own accord,

whereas the courts acted only when appealed to and has

certain pow-ers conferred upon it exclusively by statute. The
power to informally make, amend or annul its own orders is

surely safely conferred upon a tribunal worthy of public con-

fidence and gives great elasticity to the existing powers, and

dispenses with otherwise unavoidable "red-tape" to the great

assurance of laymen.

On our American railways possibly the greatest question

of all is the safeguarding of life; the board may make regu-

lations as to the means of passing from car to car, and of

rou))ling cars, and for the protection and shelter of em-

ployees when on duty ; the installation of guards and fenders

is provided for as well as signals and other devices such as

arc satisfactory to the board. The jurisdiction as to ordering

of protection for crossings and enforcing action by munici-

palities is much more simple and adaptable than any process

of court, especially when accompanied as it is with full power

to enter upon the premises of the company or municipality to
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enforce its rules by force or otherwise ; the right of entry

need not be often exercised but it is a valuable remedy in

case of non-compliance with orders made.

The multiplicity of appeals is done away with. Appeals

can be made to the Court of Appeal for Ontario but not as

a matter of right
;
permission must be first obtained from

the said Court of Appeal. Appeals to the Privy Council are

confined to cases where the sum involved amounts to $4,000

and some other instances where public rights are in question.

SOCIETY NOTES.

Engineers' Club of Toronto

At the meeting of the Engineers' Club of Toronto, held

on Thursday evening, November iSth, an interesting paper,

dealing at some length with the practical side of producer

gas plants, was read by Mr. Michael Chapman, .^.M.I.K.E.,

of Toronto. Through the courtesy of Mr. Chapman, we

hope to print his paper in full in our next issue.

Toronto University Engireering Society

At a meeting of the above society, to be held on Wed-

nesday afternoon, December ist, at 4 o'clock, Mr. T. Aird

Murray, consulting engineer, Toronto, will deliver an ad-

dress on "Modern .Aspects of the Sewage Disposal Ques-

tion."

Toronto University Engineering Society

.\t a meeting of the Civil and Architectural Section of

the Engineering Society, University of Toronto, held on

Wednesday afternoon, Nov. 17th. Mr. A. C. D. Blanchard,

A. M. Can. Soc. of C. E., assistant city engineer of Tor-

onto, delivered an interesting address on the "Design and

Construction cf an Intercepting Sewer," accompanied by

views, showing progress work on the high level intercepting

sewer in Toronto. After some reference to the topography

of the city, Mr. Blanchard dealt with sewer design in gen-

eral, outlining the scheme which has been adopted in Tor-

onto. Speaking of the design of the interceptor, particular

attention was paid to the calculations involved in estimating

the probable population of Toronto and the probable amount

of sewage that would be collected in 1930, that date being

set as a reasonable time limit for present provisions. The
difficulties encountered in connection with surveys were

pointed out, and after a few words relating to specifications,

the methods employed in the construction of the intercept-

ing sewer at Toronto were described at some length.

Over two hundred were present, among them being

Dean Galbraith of the Faculty of Applied Science, Toronto

University, and Dr. Oldwright, who took part in the dis-

cussion. Mr. J. C. Murton, presided.

Toronto Section, American institute of Electrical Engineers

The November meeting of the Toronto section of the

American Institute of Electrical Engineers was held on Fri-

day evening, the igth inst. , in the rooms of the Engineers'

Club. Papers on the "Various Aspects of the Tungsten

Lamp" and "The Tungsten Lamp for Street Lighting,"

were presented by Mr. G. S. Merrill and Mr. J. S. Hoit, both

of the National Electric Lamp ."Association. Cleveland, Ohio.

Mr. H. W. Price, B-.A-Sc, presided, and among those

taking part in the discussion were Mr. K. L. .Aitken, city

electrical engineer, Mr. W. H. Eisenbeis of the Canadian

Westinghouse Co., Mr. E. Richards, B.A.Sc, and Mr.

Sweeny.

Prior to the meeting, an informal luncheon was served

at the St- Charles Hotel.

American Society of Mechanical Engineers

The thirtieth annual meeting of the Society will be h^d
in the Engineering Societies Building, 2g West ^gth Street,

New York, December - to 10. The entire social entertain-

ment will be in charge of the members resident in and about
New York, under the immediate direction of a local com-
mittee appointed by them, of which Mr. William D. lloxie,

is chairman. For Wednesday afternoon, December 8th, an
excursion is planned which members and guests will be
asked to attend in a body, and during the balance of the

time there will be opportunities for smaller parties to visit

places of interest. In the evening, there will be a lecture for

members and guests upon the subject of Agricultural Ma-
chinery.

The professional papers assigned to the meeting are as

follows: Tests on a Venturi Meter for Boiler Feed, Chas.
M. Allen

; The Pitot Tube as a Steam Meter, Geo. F. Geb-
hardt; Efficiency Tests of Steam Nozzles, F. H. Sibley and
T. S. Kenible; An Electric Gas Meter, C. C. Thomas; Tan
Bark as a Boiler Fuel, David M. Meyers ; Cooling Towers
for Steam and Gas Power Plants, J. R. Bibbins ; Some
Studies in Rolling Mill Engines, W. P. Caine; An Experience
with Leaky Vertical Fire Tube Boilers and the Best Form
of Longitudinal Joint for Boilers, F. W. Dean ; Testing Suc-

tion Gas Producers with a Koerting Ejector, C. M. Garland
and A. P. Kratz ; Bituminous Gas Poduccr, J. R. Bibbins;
The Bucyrus Locomotive Pile Driver, Walter Ferris; Line-
Shaft Efficiency, Mechanical and Economic, Henry Hess;
Pump Valves and Valve Areas and A Report on Cast-iron

Test Bars, A. F. Naglc.

In addition to the above papers there will be se«ral val-

uable reports submitted by committees of the Gas Power
Section.

Engineering Society, University of New Brunswick.

The annual dinner of the above society was held this

week at Windsor Hall, Fredericton, N.B., the vice-president,

Mr. J. B. Alexander, presided, and about eighty members of

the society were present. It was probably the most success-

ful function of its kind in the history of the society. After

a seven course dinner had been enjoyed, the usual toast list

was taken up and the various toasts were replied to by the

following speakers : Chancellor Jones, Professors Stone,

Stephens, Cartmel, Miller and Burchill, of the Engineering

Department.
'— » ^ «

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer
(or a small fee.

85S4—November 5—Approving by-law of the Temiscouta

Railway Company authorizing F. X. Belanger, general

freight and passenger agent, to prepare and issue tariffs of

tolls to be charged for all freight and passenger traffic car-

ried by said railway.

8585—November 4—-Approving plan showing proposed

overhead crossing at mileage 13.5 in the mountain section of

the C.P.R. in Province of British Columbia.

8586—November 4—Approving Standard Freight Tariff

C.R.C. No. s G.T.P. Ry., applying between G.T.P. Ry.

stations in Province Saskatchewan and Province Alberta.

8587—November 5—.Approving and sanctioning location

of the C.N.O. Ry. Co.'s. line of railway through unsurveyed

territory in Sudbury Mining Division, 120 miles from Sud-

bury Junction, Ont.

8588—November 4—Directing conditions under which the

Grand Valley Railway Company may place double tracking

of its line of railway along Colborne Street, Brantford, and

regrade revision at intersection of Colborne and Market

Streets in said city.

(Continued on page 604).
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS—413

Dorchester Street West, Montreal President, George A.

Mountain ; Secretary, Professor C. H. McLeod.

QUEBEC BRANCH—
Chairman L. A. Vallee; Secretary, Hugh O'Donnell,

P.O. Box us, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, J. G. G.

Kerry ; Secretary, E. A. James, 62 Church Street,

Toronto. Meet last Thursday of the month.

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to
j

April, in University of Manitoba, Winnipeg.

VANCOUVER BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-41 Flack Block, Vancouver. Meets in Engineering
,

Department, University College-

OTTAWA BRANCH—
Chairman, C. R. Coultee, Box 560, Ottawa; S. J.

Chapleau, Box 203.

MUNICIPAL ASSOCIATIONS.
ONTARIO MUNICIPAL ASSOCIATION.—President, Mr.

,

George Geddes, Mayor, St. Thomas, Ont. ;
Secretary-

Treasurer, Mr. K. W. McKay, County Clerk, St.

Thomas, Ontario.

UNION OF ALBERTA MUNICIPALITIES. — President,

H. H. Gaetz, Red Deer, Alta. ; secretary-treasurer, John

T. Hall, Medicine Hat, Alta.

UNION OF NOVA SCOTIA MUNICIPALITIES.—Presi-
dent, Mr. A. E. McMahon, Warden, King's Co., Kent-

ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—Presi-
dent, Mayor Hopkins, Saskatoon ; Secretary, Mr. J-

Kelso Hunter, City Clerk, Regina, Sask.

CANADIAN TECHNICAL SOCIETIES.
ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-

dington, Strathcona, Alberta.

CANADIAN ASSOCIATION OF STATIONARY EN-

GINEERS.—President, Charles Kelly, Chatham, Ont.; Sec-

retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-

ATION.—President, Peter Gillespie, Toronto, Ont. ;
Vice-

President, Gustave Kahn, Toronto; Secretary-Treasurer,

Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young,

Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION.—President,

Thomas Southworth ; Secretary-Treasurer, King Radiator

Company, Toronto; Secretary, James Lawler, 11 Queen's

Park, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-

ATION.—President, Dr. W. Doan, Harrietsville, Ont. ; Sec-

retary. F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE. — Windsor Hotel,

Montreal. President, W. G. Miller, Toronto; Secretary, H.

Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB. — President, H. H.

Vaughan; Secretary, James Powell, P.O. Box 7, St. Lam-

bert, near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, D. McDonald, Manager, Montreal Street Railway;

Secretary, Acton Burrows, 157 Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.

Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto, President, C. A. Jeffers; Secretary, C. L. Worth,

409 Union Station. Meets third Tuesday each month except

June, July, August.

DOMINION LAND SURVEYORS.^Ottawa, Ont. Sec-

retary, T. Nash.

EDMONTON ENGINEERING SOCIETY. — President,

Dr. Martin Murphy; Secretary, B. F. Mitchell, City Engi-

neer's Office, Edmonton, Alberta.

ENGINEER'S CLUB OF TORONTO.—96 King Street

West. President, A. B. Barry ; Secretary, R. B. Wolsey.

Meeting every Thursday evening during the fall and winter

months.

INSTITUTION OF MINING AND METALLURGY.—
President, Edgar Taylor; Secretary, C. McDerraid, London,

England. Canadian Members of Council :—Profs. F. D.

Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller,

and Messrs. W. H. Trewartha-James and J. B. Tyrell.

MANITOBA L.\ND SURVEYORS.—President, George

IMcPhillips ; Secretary-Treasurer, C. G. Chataway, Winnipeg,

Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, S. Fenn ; Secretary, J. Lome Allan, 15

Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont. ;

Secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS' ASSOCIATION.—
President, Louis Bolton ; Secretary, Killaly Gamble, 703

Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN-
ADA.—President, A. F. Dunlop, R.C.A., Montreal, Que.,

Hon. Secretary, Alcide Chausse, 5 Beaver Hall Square, Mont-

real, Que.

WESTERN CANADA RAILWAY CLUB. — President

Grant Hall ; Secretary, W. H. Rosevear, 199 Chestnut Street,

Winnipeg, Man. Second Monday, except June, July and

August, at Winnipeg.

AMERICAN TECHNICAL SOCIETIES.
AMERICAN INSTITUTE OF ELECTRIC.A.L ENGI-

NEERS (TORONTO BRANCH).—W. H. Eisenbeis, Secre-

tary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS. — President, J. H.

Richards; Secretary, James F. Callbreath, Jr., Denver,

Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING
ASSOCIATION.—President, John P. Canty, Boston & Maine

Railway, Fitchburg, Mass. ; Secretary, T. F. Patterson,

Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc-

Nab, Principal Assistant Engineer, G.T.R., Montreal, Que. ;

I

Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago,

111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-

retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.

First and third Wednesday, except July and August, at New

I York.
' AMERICAN SOCIETY OF ENGINEERING-CON-
TRACTORS. — President, George W. Jackson, contractor,

Chicago; Secretary, Daniel J. Hauer, Park Row Building,

New York.

I

(Continued on page 50.)
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STAR MAP, SHOWING THE PRINCIPAL STARS,
VISIBLE AT 10 P.M., DECEMBER 1st, IN

LATITUDE 45° N.

L. B. Stewart, O.T.S.

The table below gives the apparent places of the bright-

est of these stars for December 15th at transit across the

meridian of sh VV. of Greenwich.

R. A. Decl.

Star Mag. h. m. s.
o / »

a Andromedoe 2.1 o 03 42.9 + 28 35 40
/3 Cassiop 2.4 o 04 21.0 + 58 39 23
n Cassiop 25 o 35 22.7 + 56 02 48

7 Cassiop 2.3 05115.3 4.601357
a Ursae Min. (Polaris).. 2.1 i 27 07.7 4. 88 49 46
oc Arietis 2.2 2 02 05.4 4- 23 02 17

(X Tauri (\Idebaran) . . . . i.i 4 30 45.4 + 16 19 47
or A'lrigae (Capella) 0.2 5 10 02.6 + 45 54 30
/? O-ioris (Rigel) 0.3 5 10 13.0 _ 8 18 16
n Orionis (Betelguex) .. 1.2 5 50 18. i 4- 7 23 31

/J Ursae Maj 2.4 10 56 24.5 4- 56 51 46
a Ursae Maj 2.0 10 58 10.5 -. 62 14 04

y Ursae Maj 2.5 n 49 05.2 4- 54 11 34
oUrsae Maj 3.4 12 10 57.6 4. 57 31 48
« Ursje Maj 1.8 12 50 03.0 4- 56 26 44
V Ursae Maj 2.1 13 20 16.7 -l 55 23 34

V Ursae Maj 1.9 13 43 58.0 4. 49 45 36
«Cygni 1.3 203819.6 4-44 57 34
/?Pegasi 24 22 59 23.2 J- 27 35 42
aPegasi 2.6 23 00 15 2 .). 14 43 13

Determination of Azimuth by the Pole Star.

The following table gives the azimuth of Polaris on

December 1st, 1909, for places in longitude sh ( = 75° W.)

and at certain standard times T

:

T-



6o4 THE CANADIAN ENGINEER. November 26, 1909.

T = the time for December 1st.

L = the longitude.

d = number of days elapsed since December ist.

The difference L — sh must be algebraic, and in multi-

plying by OS. 16 it must be expressed in minutes of time.

To illustrate this, take the following example:—At a

p'ace in latitude 49° ;o' N., longitude So° ( = sh 20m) VV,

an observer wishes to take an observation for azimuth be-

tween 8 and 9 p.m. on December Sth.

Here the interpolated value of the azimuth for 8h 30m

is o" 07' 45°, interpolating by second differences, and the

corresponding time for the given longitude and date is :

—

8h 30m oos

+ 19 56.8 ( = 20m — 20 X OS. 16)

— 27 3"-3 (= 3m 55S.9 X 7)

= Sh 22m 255.5.

To determine the meridian the observer then points to

th". pole star at the above computed time, after setting his

vernier at a reading equal to the above azimuth, clamps the

horizontal circle, and then turns the vernier to zero.

Determination of Time.

If the direction of the meridian is known approximately,

the correction of a watch on standard time may be found by

observing the watch time of transit of a star. The star's

R.A. is then the sidereal time of transit, and the correspond-

ing standard time may be found as follows :—First find th«

sidereal time corresponding to one of the standard times of

the above table for the date and place of observation by the

formula : S = S' -1- d x (3m 56s. 555) — (L — 5h).

Where

S = the required sid. time.

S' = the tabular sid. time,

and d and L have the same meanings as above. Then the

required standard time of transit of the star follows by the

formula:— T = T' -J- ( — S) (i — os.16).

Where

T = the required standard time of transit of the star, and

T' = the tabular time corresponding to S'.

« = the star's R.A.

To illustrate the use of these formulae, let us assume

that the meridian transit of the star a Arietis is observed at

the watch time gh. 13m. 44.6s. at the same place and dale

as above ; to find its correction on standard time.

h. ra. s.

Sidereal time, gh. oom. (table) = i 4' 06.3

7 X (3m. s6s. 555) = ^7 35-9

2 08 42.2

Difference of longitude = 20 00

S = 1 48 42.2

R.A. of star = 2 02 05.4

a — S = 13 23.2

13.2 X OS. 16 = 2.1

Equivalent mean time interval .... = 13 21.

i

T' = 9 00 00

T = 13 21.

1

Watch = o I
'. 44 6

Watch fast = 23.

5

The methods described above do not take account of

chaanes in the star places, but with ordinary field instru-

tentt and for short periods of time these are negligible.

RAILWAY ORDERS.

(Continued from page 601).
8589—November 4—Authorizing the Montreal Park and

Island Railway to construct, maintain, and operate spur in

the town of Rosemount, P.Q.

S590—November 5—Approving and sanctioning location

of the C.N.R. Company through Townships 5-2 and R. 6

west 2nd Mer., Sask., mileage 0.00 to 16.38.

8591—November 4—Authorizing the C.N.O. Ry to con-

struct bridge over a ravine on Lot 30, Con. 5, Tp. Whitby,

Co. Ont., Prov. Ont.

8592—November 4—Granting leave to the Calgary Power
and Transmission Company to erect, place, and maintain its

wires across the track of the Canadian Pacific Railway Com-
pany at Exshaw, Alta.

8593—November 4—Granting leave to the Calgary Power
and Transmission Company to erect, place, and maintain its

wires across the telephone lines and siding of the C.P.R. Co.,

leading into loder lime kiln, west of Kananaskis, Alta.

8594—November 5—Authorizing the Council of the City

of Lachine, P.Q., to lay and thereafter maintain water pipe

across the track of the G.T.P. Railway at Twentieth Avenue
in said city.

8595—November 5—Amending Order of the Board No.

8314, dated October 12th, 1909, granting leave to the G.T.P.

Railway to cross with its railway certain highways in the

district of West Saskatchewan by striking out the crossings

Nos. I and 3 in said Order.

8596—November 9—Granting leave to the G.T.R. to con-

struct an additional railway track upon and across Romeo
Street, City of Stratford, Ont.

8597—November 13—Granting leave to the Grand Valley

Railway to cross the tracks of the G.T.R. with its second

track in the City of Brantford, Ont.

8598 to S603—November 4^Granting leave to the Mani-

toba Government Telephones to erect, place, and maintain its

wires across the track of the Canadian Northern Railway at

six different points in the Province of Manitoba.

8604—November 9—Granting leave to the C.N.Q.R. to

erect, place, and maintain its wires under the wires of the

City of Quebec Telephone Company at Quebec Aqueduct,

Parish of St. Sauveur, Co. Quebec, P.Q.

8605 to 8609—November 4—Granting leave to the Con-

solidated Telephone Company to erect, place, and maintain

its wires across the tracks of the C.P.R. at five points in the

Township of Caledon, Province of Ontario.

8610—November 4—Granting leave to the Bethesda and

Stouffville Telephone Company, Ltd., to erect, place, and

maintain its wires across the track of the C.N.O. Ry., Tp.

Markham, Co. York, Ont.

861 1—November 4—Granting leave to the Mt. Albert

Tel. Company to erect, place, and maintain its wires across

the track of the C.N.O. Ry at first crossing north of its

station at Mt. Albert, Ont.

8612—November 5—Granting leave to the Bell Telephone

Company to erect, place and maintain its wires across the

track of the G.T.R. at P.C. M mile east of Paris Junction,

Ont.

8613—November 4—Authorizing the Corporation of the

town of Berlin, Ont., to lay and thereafter maintain a sewer

on Wilhclm Street across the track of the Elmira Branch of

the G.T.R. in said town.

8614—November 10—Authorizing the C.P.R. to construct

a station building (Standard No. 5) at Wilcox, Sask.

8615—November 5—Granting leave to the C.N.Q. Ry. to

erect, place, and maintain its telegraph wires under the wires

of the C.P.R. at Deschambault, Co. Portneuf, P.Q.
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RAILWAY EARNINGS AND STOCK QUOTATIONS
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Nova Scotia.

HALIFAX.—Tenders will be received until December

6th, for 3,000 feet of 2j4-inch rubber hose, to stand a pressure

of 300 lbs. per square inch on delivery, and 200 lbs. in ordin-

ary fire service. A 3-year guarantee is required. Bids sub-

mitted some time .igo. for the same material, on another

basis, were returned. Mr. F. \V. W. Doane is city engineer.

Quebec.

ARTHABASKA.—The secretary-treasurer of the council

of the County of Arthabaska will receive up to Thursday,

December gth, tenders for the construction of a steel bridge

on the Becancour River, between the municipalities of St.

Louis of Blandford and the township of Stanfold. Louis

Lavergne, secretary-treasurer.

HULL.—Tenders will be received until Monday, 6th De-

cember, 1909, for pumping equipment. R. \V. Farley, City

Engineer.
MONTREAL.—Tenders will be received tip to Wednes-

day, December ist, on 1,000 h.p. water tube boilers, 200 lbs,

pressure for The Saraguay Electric & Water Co. Mr. Chas,

Brandeis, C.E., Montreal.
MONTREAL.—Tenders will be invited immediately by

the St. Louis Council, whose secretary is Mr. Vincent, for

tunnelling St. Lawrence street at the C. P. R. tracks. Fur-

ther particulars may be obtained from tTie secretary or from

Mavor Turcot.
' MONTRE.AL.—Tenders will be received until Monday,

November 29th, for the erection of an addition to Montcalm

School, St. Hubert Street, Marchand & Haskell, Architects,

164 St. James Street,

Ontario.

COB.ALT.—Tenders will be received until Monday,
December 6th, for grading required in connection with the

construction of tracks at Cobalt, Ont. Further particulars

are given in our advertising pages. Temiskaming and
Northern Ontario Railway, 25 Toronto Street, Toronto.

COBOURG.—Tenders will be received up to Monday,
the 6th December, for an 8-inch vitrified tile drain, about

2,000 feet in length and from 6 to 14 feet in depth. D. H.

Minakcr, Town Clerk.

TORONTO.—Tenders will be received until Wednesday,

December ist, for the work of M\ Trades in connection with

the building of a large stone church on Blcor street east for

St. Paul's Parish. .Architect, E. J. Lennox, 161 Bay Street.

TORONTO—Tenders will be received until December
7th for annual supplies, including:—Cement, gravel, pavin.g

materials, lumber, pipe, bricks, etc. Further particulars are

given in our advertising columns. Mr. Joseph Oliver,

(M.Tvor), Chairman, Board of Control.

Manitoba.
WINNIPEG.—Tenders will be received up to Tuesday.

November 30th, for supply of 1,000,000 feet B.M. lumber
required by the city of Winnipeg. M. Peterson, Secretary
Board of Control.
Alberta

CALGARY.—Tenders will be invited by this munici-
pality for six additional new steel cars of the pay-as-you-enter
type. They are to be five feet longer than the cars now in

use, and will be equipped with air brakes. Exclusive of the

motors, it is expected that they will cost approximately
$25,000, f,o.b. Calgary, for early spring delivery. Mr. J. T.

Child is the city engineer,
WETASKIWIN.—Tenders will probably be invited at

an early date for well drilling which will be undertaken by
thi<; municipality.
British Columbia.

VICTORI.-\.—Tenders will be received by the Van-
couver Island Power Co., Limited, for a supply approxi-

mately 600 of cedar telegraph poles up to December ist.

A. Richardson, Purchasing Department.
\'ANCOUVER.—Tenders will be leceived by the secre-

tary of the North \'ancouvcr Ferries, Limited, until De-
cember ist, i()09, for the furnishing of all materials, sup-
plies, labor, tools, etc., necessary to construct and complete
a reinforced concrete dock in North Vancouver in accord-
ance with the plans, specifications, etc., prepared by George
S. Hanes, B.A.Sc. Office of Engineer for the North Van-
couver City Ferries, Limited.

CONTRACTS AWARDED.

Quebec
SHERBROOKE.—The contract for the iron work on

the new bridge over the Magog River has been awarded to
McKinnon, Holmes & Co. at $21,700.

SHERBROOKE—The city of Sherbrooke recently under-

I

took the replacement of all their wooden bridges with modern
strucTures in steel and concrete. The first affected is known
as the Saw Mill Bridge, consisting of two approach spans of
60 ft. and 75 ft. and one centre span of 168 ft. Plans were
prepared for the sub-structure and the contract was let to a
local contractor. Preliminary designs for the steel sufyer-

structure were also considered and it was decided to accept
one having a concrete floor and of very substantial construc-
tion throughout. On receipt of tenders from several bridge
companies, the contract was awarded to MacKinnon, Holmes
& Company, Limited, who are now taking the work in hand
to push the same to completion in the early spring. As an
alternative to the bridge with concrete floor, tenders were
requested for one with a creosoted wooden plank and block
pavement, but on comparison of prices received it was con-
sidered advisable to make the additional outlay in order to

have the entire structure of a most permanent nature. The
prices w'ere as follows:—

Bridges with Bridges with

Wooden Concrete
Name of Builder. floor. floor.

Phoenix Bridge Co., Montreal $27,500.00
Jenks, Dresser Co., Sariiia $23,500.00 25,000.00
Structural Steel Co., Montreal 19,450.00 23,100.00
MacKinnon, Holmes & Co., Sher-

brooke 19,750,00 *2 1 ,700,00

*.Accepted,

The plans were prepared by MacKinnon, Holmes & Co.,

Ltd., of Sherbrooke, Que.

Ontario.

ORILLIA.—The Canada Foundry Company, of To-
ronto, were recently awarded a contract by this munici-
pality for supplying water mains required for extensions
here at $34.20 per ton, f.o.b. Orillia.

OWEN SOUND.—The Owen Sound Iron Works Com-
pany have been .given a contract by the Electric Light De-
partment for the construction of a smoke-box, having an
approximate weight of 5,339 pounds, at $263.05.

PETERBORO'.—Messrs, MacGregor and Rcid will

probably be awarded a contract amounting to $2,500 for

plumbing, heating and tiling in connection with the new
publ'.c library here,

TORONTO—The Temiskaming & Northern Ontario
Railway Commission has awarded- contracts for the con-
struction of sixly-two new freight cars. The Dominion Car
>.t Foundry Co. of Montreal, submitted the lowest tender,

and will build the cars. This new addition to the rolling

stock will comprise fifty forty-ton standard box cars, with
steel under frames, and twelve cinder or general service

cars.
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TORONTO.—Contracts totalling $52,784 were awarded
at a recent meeting- of the Board of Kducation. Among
them the following recommendations for the Logan Avenue
school were made; Masons' work, VVickett Uros., $24,899;
carpenters' work, W. Williamson, $12,095; plasterers' work,
Hanna cS: Nelson, $3,414; painters' work, J. Phinncmore,
$1,245; plumbers' work, F. Armstrong Company, $1,725;
roofers and tinsmiths' work, A. B. Ormsby Company,
$1,070; heating and ventilating work, J. k. Seager, .$4,850;

heat regulation, Johnson Temperature Regulation Com-
pany, $775; electric wiring, Hall & DoUery, $jS ; structural

steel, Keid & Brown, $2,073. It was recommended that

Jones Bros. & Comi)any's tender for $400 for cupboards at

llarbord, Jameson, and Rivcrdale CoUegiates be accepted;

also the T. Eaton Company's tenders for $110 for fifty

stools in the Industrial Art Department of the Technical
High School. The following tenders were recommended for

Jones Avenue School: Klectric wiring. Hall & Dollery, $50;
heat regulation, Johnston Temperature Regulation Com-
pany, $477. The tender of the Charles Rogers Company
for cupboards in nineteen public schools for $2,255 "''"^^ also

recommended.

Manitoba.

WINNIPEG.—The Board of Control recently consid-

ered the following tenders for sewers and water mains :

—

T. Jackson
& Son. Engineer.

Sewer, Morlcy Avenue $ 980 25 $ t,007 45
Sewer, Chalmers Avenue 3,585 60 3,635 50
Sewer, Mcintosh Avenue 1,612 55 1,630 47
Sewer, Clifton Street 23,61255 23,18235
Water main, Poplar .'\venue 458 40 425 84
Sewer, May Street 431 70 422 92
Sewer, Nassau Street 455 50 442 75
Sewer, McMillan Avenue 729 90 725 72

In each case the lowest tender will be accepted.

British Columbia.

\'.A.\'COU\ER.—Bids for the construction of a bridge

over False Creek were received on November 12th. The
structure is to be about 3,375 feet lonu between abutments
and is composed of a 264 ft. centre bearing, electrically op-

erated, swing span, carried on concrete piers, which are to

be sunk by the pneumauc process, and sixty-six deck plate

girder spans varying from 35 to So ft. in length, and sup-
ported on steel bents resting on concrete pedestals of which
sixty are to be placed on piles and fiftv on earth. Ap-
proaches, each about 150 feet long, consist of concrete re-

taining walls and abutments with earth fill. The bridge
tarries two wooden sidewalks, each 6 feet wide, and a road-
way 44 feet wide, paved with creosoted wood blocks on creo-

soted planks and ties. Two electric railway lines are at the
centre of the roadway and the bridge will be lighted elec-

tricallv. Tenders were received on the following basis

:

ist.—For metal work and all other superstructure materials
erected. 2nd.—For substructure complete.

The following were received for the superstructure:

—

A—Dominion Bridge Co.. Montreal. Quebec.
B—Canadian Bridge Co., W'alkcrvillc, Ont.
C—Evans, Coleman & Evans, Vancouver, B. C.

A B C
Metal and machinery in swing
span and gates, including
light brackets, but exclusive
of electrical equipment, per 11). 6.08c. 62/ioc. 6'/^c.

Metal in trestle span and trestle

bents, per lb 4.44 4.27 5 4/10
Electrical motors for the opera-

tion of gates in swing span
and controllers, etc $1,970 $2,000 $1,500

Creosoted timber, including
piles and stones necessary for

attachment, per thousand ft. $50.65 $45.00 $50.00
Untreated native timber, per
thousand feet 78.00 30.00 28.00

Untreated Australian hard\yood.. 78.00 80.00 75.00
Paving complete, per square yard 2.25 2.00 2.10
Draw protection piles per lin. ft. .35 .35 .25
Electric lighting equipment, ex-

cept brackets on substructure,
complete $8,500 $S,ooo $10,000

Machine house on swing span.. 500 600 750

The certified cheque for the Dominion Bridge Company,
ba^ed on 10 per cent, of the estimate, was for $46,000; for
the Canadian Bridge Company, $50,000, and for Evans,
Coleman & Evans, $52,000. Roughly estimated, according
to the (|uantiiies, the compilation works out at: Superstruc-
ture — Dominion Bridge Company, $458,864 ; Canadian
Bridge Company, $439,210; Evans, Coleman & Evans,
$5"),305. The lenders for the superstructure arc totalled
on the basis of .Australian hardwocxl being useU to pier pro-
tection, which is optional.

For No. 2, substructure complete, tenders were received
as follows :

—
Palmer Bros. & llcnning $218,620
.Armstrong & Morrison 224,480

The tenders were referred to the consulting engineers,
Messrs. W'addell & Harrington, of Kansas City, Mo., who
will make another estimate of the cost of the bridge from
the (juantities and the prices given and recommend the ten-
ders for acceptance. The quotations for the metal per pound
in the spans, which is one of the principal items, arc appre-
ciably below the figure for the metal in the last bridge.

RAILWAYS -STEAIM AND EI.FCTRIC.

New Brunswick.

rKI-.DKKICTON.—The C. P. R. is to make a thorough
;
and practical test of Grand Lake coal on their locomotives

I

on freight trains running between Mc.Adam Junction and
I

St. John. If satisfactory an extensive development of the
Grand Lake coal areas will follow.

ST. JOHN.—Delays have been met with in the building
of the electric railway which is to run for twelve miles into
Aroostook Junction tQ connect with the C.P.R., which will
prevent its completion before the first of the year. Mr.
Goold, of Presque Isle, chief owner of the road, recently
said that the opening of the road had been delayed for
about two months, chiefly by the wet weather. All of the
grading was completed some time ago, and the rails are
now on the ground, but work at the several bridges on the
liiie has been held back. This is the first electric road in
this part of America of standard gauge.
Quebec.

MOXTRE.AL.—The C. P. R. is considering a proposal
to prevent smoke nuisance in this city by operating trains
within the city limits by electric power.

MONTRE.AL.—.Another important link in the Canadian
Northern Transcontinental Railway System will be opened
on the 2Sth of this month. This comprises 265 miles be-
tween Ottawa and Quebec, and will furnish the shortest and
most direct route between these two cities. The completion
of this road was delayed owing to the Railway Commission's
objections to their terminal facilities at Ottawa, but for the
present temporary quarters will be used.

MONTRE.AL.—On November 16th the Dominion Rail-
way Commission, sitting at Ottawa, heard the case respect-
ing the subway in St. Louis, which is to cost $200,000. The
C.P.R. will contribute $50,000, the Park and Island Railway
will pay $15,000, vi'hile $10,000 will be taken from the parlia-
mentary fund for the abolition of level crossings and the
remainder will be provided bv the town.

SHERBROOKE.—Mr. W'.' Hibbard, of Montreal, met
the city council recently and made a proposition for a new
company getting control of the street railway. They would
extend the system throughout the city, and would ultimately
run to Magog. He wanted the city to sell Westbury Basin
power, now held by the city, at $22,000, and asked that a
franchise be given for fifty years. During the last thirty
years the city would come in for a percentage of the'
earnings.

Ontario.

COR.XW'.ALL.—The council of Cornwall Township and
the Cornwall Electric Street Railway Company have formed
an agreement by which the company receives a franchise
to extend their line up the West Front road over Wood's Hill
to the O. <Sr N. Y. Railway depot. The line at present makes
a detour by the Toronto Paper Company's mills. The
straight line will be about half a mile shorter.

GUELPH.—It is understood that the Canadian Pacific
Railway has made the city a most important proposition in
connection with the dangerous level crossings in the city
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and this proposition will be considered at an early meeting.

The proposition of the company is that it will protect l)fe

Kramosa Road and llcffernan street crossings by the erec-

tion of overhead bridg-cs if the city will undertake the re-

sponsibility of protecting Allan's crossing.

GUELPH.—On Thursday, the 18th November, the On-

tario Railway and Municipal Board ordered the city of Guelph

and the Guelph Radial Railway Company, to forthwith con-

struct a new four-span steel bridge over the Speed River on

the Dunda? Road, in accordance with the reijort of Mr. F. L.

Somcrville, C. E., upon g-ood and substantial stone or cement
piers. .Arrangements were some time ago made by Man-
ager Hackney and the money provided to rebuild the bridge,

but it takes time to secure steel such as is intended to be

used—the heaviest obtainable on the long spans and a little

lighter on the shorter ones. Though efforts will be made
to hasten it along, it is hardly likely the steel can be secured

before January.

PORT ARTHUR.—To promote better service and faster

running time in both freight and passenger departments
the C.N.R. will, in the spring, construct many side tracks

between here and Winnipeg. The existing' sidings and
spurs will be lengthened, this being- necessitated by the fact

that higher percentage engines now being used on first

district can pull longer and heavier trains and require longer
siding to contain the entire train when a meet is rendered
necessary. When all this necessary improvement work is

done much better running time can be made between Port

Arthur and Winnipeg, and also between Port .Arthur and
Duluth. The laying of heavy eig-hty-pound steel rails be-

tween here and Winnipeg: is . practically completed, there

only being: about seven miles more to lay in the vicinity of

Lazine.

ST. THOM.AS.—The new subway under the Michigan
Central Railway tracks at Ross Street, constructed at a cost

of $60,000, was formally opened on Monday afternoon.

TORONTO.—Mr. j. W. Moyes, who was appointed to

report on tube railways for Toronto, has recommended the

establishment of a dual system of underground and surface

railways to cost .$4,485,000. The underground system would
be 3M miles long:. The outgoin,g section would be served

by surface railways.

Alberta

EDMONTON.—Dirt will be made to flv on the .Alberta

and Great Waterways railway this fall. The men and the

money are available and only adverse weather conditions will

prevent a g:ood deal of grading being: done during' the win-

ter months.

EDMONTON.—For the first time in many months the

street cars of Edmonton were onerated on time the other day
when one of the three new engines supplied by Messrs. Bel-

liss & Marconi was set in operation. Lack of power has been
responsible for the unsatisfactory service given during the

past year. The new equipment promises to supply abun-
dant power for some time to come.

FRANK.—The survey party in the employ of the Cari-

boo Hill Coal Company, running a railroad survey up the

South Fork of the Old Man River to cross the main range
via the North Kootenay pass, is now nearinu' the summit
and it is e.vpected the work will be completed before severe

weather sets in. Engineer Winters, in charge i.. the work,

states that as good progress as can be expected under rather

imfavorable conditions is being made and that he expects

to finish the survey to the summit at least. Contrary to the

supposition that has been general with regard to the building
of a railroad throuc^h the Kootenav Pass, which has been
that a long tunnel at the summit would be neccssarv in order

to get a reasonable grade. Engineer Winters says no tunnel

will be necessary and that a very fair grade will be obtained.

That it is a bona fide railroad and not merely a preliminary
designed to head some one else off. is indicated bv the fact

that the road is bein" located as the work progresses, leav-

ing only the cross-sectionintr to be done. It is said that con-

tracts will be let early in the spring for construction. The
line will ronnert with the Crow's Nest road at Burmis.

British Columbia.

NEW WESTMINSTER —The length of the new British

Columbia Electric railway line to Chilliwack will be sixty-four

and a half miles and will be bedded on a good grade. The
sub-grade has been completed over two-third^ of the entire
road. .At the rate of one mile per day the rails, which arc
seventy-pound steel, have been laid to Langley Prairie. No

grade on the entire road will be greater than two and five-

tenths per cent. The power to operate the line will be sup-
plied by the station at Lake Buntzen, coming over the high
tension lines in its full voltage, to be reduced to operating
voltage by the five substations located at Chilliwack, Sumas
Mountain, Clayburn, Mt. Lehman and Cloverdale. The re-
duction stations will be reinforced concrete- structures and
will each represent to the company for the buildings alone
an expenditure of $25,000 to $35,000, while the machines
therein will be 3cx) to 600 kilowatt power. The system will

be operated on standard time. The rolling sto.ck will con-
sist of a combination train, including freight cars. These
cars will be operated under the multiple unit system and
coupled by the .A. M. M. type of air iuid the junction box
electrical connection and will run jointly under one motor-
man, at the same time each car propellin"- itself. The new
controller differs from that in use at present by being only
about a foot square but having about three thousand connec-
tions with the group switch. For freight transportation the
company has purchased three fifty-ton motor locomotives.
One of these motors is in use at present having arrived about
a week ago, and is givin.g perfect satisfaction.

V.ANCOUVER.—The survey of the Canadian Northern
route to tide water is being rushed. An engineering party
is now locating the line west of Chilliwack, about sixty
miles east of this city. The line will follow the south bank
of the Fraser all the way to a point opposite New West-
minster. Another survey party is now locating the line down
the main Thompson River, between Kamloops and Lytton.

SEWERAGE AND WATFRWOKKS.

Quebec.
MONTREAL.—The city's conduit was recently com-

pleted at a cost of three-quarters of a million dollars. The
construction work occupied about tvyo years.

British Columbia.

VANCOUVER.—The detail work in (onnccium with
the proposed sewage disposal system is completed and the

money will probably be voted for at the January elections.

LIGHT, HEAT. AND POWER.

Ontario.

G.ALETTA.—The Galetta Electric Power Co. are now
supplying the town of Arnprior with electricity. They re-

cently installed considerable new plant, which was sup-

plied by the Canadian Westinghouse Co.

TORONTO.—-A meeting of the municipal engineers of

Ontario and others interested in the proiwsals of the Hydro-

E'ectric Power Commission was held in the City Hall. Tor-

onto, on November i6th and 17th. Mr. R. .A. Ross, C. E.,

of Montreal, who has been presiding at previous meetings,

was absent through sickness, and Mr. P. W . Scthman, chief

engineer of the llydro-F.lectric Commission, occupied the

chair. The afternoon of the first day was taken up with

a report of the committee previously appointed to investi-

gate the question of street lighting. Engineers expert on this

subject also addressed the meeting. Mr. E. I. Sifton, elec-

trical engineer of London, Ontario, presided at the meeting

held on the second day, when standard transformer specifi-

cations and (luestions of thirteen-thousand-volt insulators

and single versus three-phase transformers were discussed.

The principal feature of this meeting, however, was a debate

on the question of rates for incandescent lighting. It was
decided that the method of charging best adapted for gen-

eral use was one which bases a fixed monthly charge on the

floor space of a house, together with a similar charge per

k.w. hour. Power rates were next fonsidered, and a com-
mittee was appointed to investigate the question. The next

meeting is to be held in London, Ont., on December 14th.

Alberta.

CALGARY.— Superintendent McCoU, of the city power
house, has outlined plans for a new power plant.

RED DEER—The town officials are negotiating with

the Western General Electric Co. with a view to purchasing

their plant.
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FINANCING PUBLIC WORKS.

Quebec.
MC)i\' rRKAI..—Tlif real estate owners of Montreal will

j

vote on December 21st on a $2,(X)o,ooo lightinu i)lant by-law. 1

MONTKKAI..—The coiintil hiive passed a .$16,000 new
j

pavement by-law. I

Ontario 1

CrKLl'll.— C.uelph has made a sale of debentures at an
1

unusually hiRh rate to the Ontario Securities Company. The
rate was above kv), beinR a lump sum of $54,674 for $5o,oix>

debentures for the installation of the Hydro-electric dislri-

bulini; plant.

INGERSOLL.—The ratepayers of hiKersoU will vote on

a by-law for a civic power <listributi<-,n plant in January. It

i^ estimated that the plant will cost $26,000. A plant for a

liKhiinK service would cost $50,000 more. If the by-law

passes the existin.tr plant will likely be bou.nht out.

\1.\G.AR.\ F.JiLLS.— .\ by-law to borrow $11,000 to meet

Centre Street pavin.i,; work, was read a first, second and third

time.

ST. M.ARN'S.—The by-law to Krant a bonus of twenty

thoesand dollars to the St. Mary's & Western Railway was

voted on by the township of Blanshard last Friday, and car-

ried by a majority of four. .A similar by-law was carried last

Mav. but ui>on protest for irregularity was quashed.

SMITH'S F.\LLS—By-laws to provide $16,000 for water-

works plant and $46,000 for a new collegiate institute will

be submitted at the next elections.

Manitoba.
MR.AN'DOX.—A by-law is ready to submit to the elec-

tors authorizing' the council to borrow $10,000 to be spent
on the three leading roads leading into the city from the

north.

Alberta.

MKDICINF, HAT.—The ratepayers will vote this week
on a .$0,000 by-law for a site for Alberta Clay Products Co.
British Columbia.

\.\XAlMO.—The council have adopted the waterworks
by-law, igoo, and are reconsidering the local improvement
bv-law for the construction of permanent sidewalks.

N'KW WESTMINSTER.—The ratepayers have passed a

by-law for $?qS,ooo local improvement debentures.
S.ANNICH.—The ratepayers will vote on a $7,000 by-

law to provide for draining.

Debentures are offered for sale by the following niuni-

cip.dities :

—

Ontario.

PETROLEA.—$14,535.80, pavements; .$4,000, bridge;
•$2,000, local improvements.

STAMFORD TOWNSHIP. — $8,700, local improve-
ments.
Saskatchewan.

^ OR Kl"OX.—$40,000, bi.gh schools.

The following- municipalities recently sold deben-
tures :

—
GLEX EWEX, SASK.—$1,000, waterworks. FERNIE,

B.C.— $25,000. COLCHESTER XORTH, ONT.— .$0,6^3.

OUTREMOXT, OCE.— $50,000, schools. CHATHAM,
OXT.—$20,000, high schools. ORILLTA. ONT.—$14^000,
sewerage, park, schools, etc. COUXTV OF ELGIX. OXT.
—$20,000. house of refuge. MARKDALE. OXT.—$10,000,

waterworks and fire hall. VICTORIA COUXTY, OXT.—
•$20 000. brid.ge and improvements. PORTAGE LA
PRAIRIE. MAX.—$70,000, waterworks. XORTH VAX-
COUVER, B.C.—$35,000 and $17, 474- ST. STEPHEX,
X'.B.—$100,000, waterworks.

PliKSONAL NOTES.

MR. JAMES (iOODWlN, of Chicano, succeeds Mr. P.

J. Slattery as manager of the .Sherbmoke Street Railway
Co., of Sherbrooke, (Jue.

MR. JAMES MILNE, .M. Can. Soc. C.E., M. Am. Sot.

M.E., recently resumed his consultinK practice, and now has
an olhce in the Loo Building, Vancouver, B.C. Having; the

benefit of many years' experience in connection with the

development of power, the construction, maintenance and
operation of electric railways and other municipal problems',

Mr. Milne is prepared to handle work which is related to

electrical, steam and mechanical engineering from the pre-

paration of plans and estimates to th'' supervision of con-

struction and operation.

OBITUARY.

MR. JOHN MACVICAR, a well-known railway con-

tractor of Goderich. Ont., died at Toronto this week. Mr.

MacVicar was sixty-nine years of age.

MR. CHARLES COURSOL, of Ottawa, who was in the

engineering department of the Xational Transcontinental

Railway and a former student of the Royal Military College,

Kingston, died on Tuesday, November 23rd.

MR. J. C. WILSON, of J. C. Wilson & Company, me-
chanical engineers. Glenora, Ontario, died at Picton, Ont.,

on Friday, the 12th November, after an illness of some
months. He was the son of the late Mr. Stewart Wilson,

who came to Canada from .Albany, N.Y., in the early pan
of the nineteenth century. On Mr. Wilson's arrival in Pic-

ton, he established the first foundry in Upper Canada, then

known as the Phenix foundry, where the first plowshare was
cast in Upper Canada. Mr. James Canniff Wilson was born

in 1S33, and on reaching the age of thirteen years his father

purchased for him the property then known as "Stone

Mills," some five miles east of Picton, on the shore of the

Bay of Quinte, now known as Glenora, which comprised

at that time a saw mill, grist mill, and woollen mill. The
grist mill was operated by Sir John A. MacdonaWs father

for two years before Mr. Wilson got control. Even although

young Wilson was only thirteen years of age when he first

entered business he made a success of the venture. During

the summer he operated the mills and in the winter months
was a scholar at the McMullen .Academy. The mills were

burned about forty years ago and were rebuilt on a larger

scale. In 1S76 Mr. Wilson branched out into the manufac-

ture of turbine water wheels and mill machinery, and built

up a large and flourishing trade. .A good part of the pro-

duct being disposed of through a London, Eng., agency.

Mrr Wilson ccndutted this business until seven years ago

when he was succeeded by his son. Mr. F. S. Wilson, who

now continues the business in the old firm name of J. C-

Wilson & Company.

MARKET CONDITIONS.

COMINC MEETINGS

American Institute of Architects.—December 1 1-16. .An-

nual convention at Washington. D.C. Secretary, Glenn

Brown, The Octa.gon, Washington, D.C.

The Nova Scotia Society of Engineers—December oth.

Paper on the Improvements of the Telephone, by J. H. Win-

field, the general manager, N.S. Telephone Companv. Sec-

retary. J. Lome .Allan. Provincial Engineer's Office. Halifax.

N.S.

Tor' mo, No% tmhcr- J5lh, iiji 9.

.\tter weeks of soft or rainy we.-llher, frost has come. S'eet and mutt

were not favorable to movement of cement and stone, but bricks have

continued to show much activity in the city. Lumber moves fairly well

and other building materials maintain activity and price in the city.

Stocks nf iron and steel Roods in the hands of merchants are mnch
reduced, and with the increased activity of retail demand must soon be

replenished, possibly at increased prices. .\mcrican quotations arc ap-

parently going higher; so great is the pressure en steel mi'ls there that

they ask from 2 to 6 months' time to fill orders, according to description

or dimension of goods. In builders' hardware and shelf hardware gener

ally, the Ontario demand is brisk.

I'he following are wholesale prices (or Toronto, where not otherwise

explained, although for broken quantities higher prices are quoted —

Antimony.—Demand active .ind price higher at $(>.2S P" '"" "^'

Axes.-Standard makes, double bitted, $8 to $10; single bitted, per

doien. $7 to $0. „ , , ,. I ,

Bar Iron— $1. OS to $j, base, per 100 lbs., from stock to wholesale

dealer M.irket well supplied.

Boiler Plates.- 'i inch and heavier, $2.30. Boiler heads 2«r. per too

pounds advance on plate. Tank plate, vi6inch, $2.40 per 100 lbs.

Boiler Tubes.—Orders continue active. Lap-welded, steel, it^-inrh,

IOC.; i>4 inch, oc per foot; 2-inch, $8.50; 2Hineh, Jio; 2^•inch, tia.fio:

vinch, $i3.in; I'-J-inch. $15; 4-inch, $18.50 to $i(> per too feet.

Building Paper.- Plain, joe. per roll ; tarred, 40c. per roll. Demand i»

only moderate.
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$5.00; Connellsville, 72-hour

and price advanced to 14,'ic.

case lots, 750. per 100 ; broken

BricKS.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $10 for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works

per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of a,ooo lbs., i-inch, s-inch, or larger,

price all the same. The demand has been active for some weeks, and sup

ply not equal to it; feeling is upward. Broken granite is selling at $3

pel ton for good Oshawa.
Cement.—Manufacturers' prices for Portland cement arie $1.40 without

baps, or $1.70 including cotton bags for car lots on board car. Fort William

or Port Arthur; the price at Toronto is $1.30 without bags, or $1.70 with

bags. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town. Demand is fairly steady. A good deal mov-

ing in filling former contracts.

Coal.—Retail puce for Pennsylvania hard. $7.25 net, steady. This

price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,

namely. S6.00, These are all cash, and the quantity purchased does not

affect the price. Soft coal is in good supply, American brokers have been

covering the ground very fully. In the United States there is an open

market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80; mine run,

$3.60 to $3.75; slack, $3.65 to $2.85; lump coal from other districts, $3.40

to $3.70; mine run 10c. less; slack, $3.50 to $2.70; cannel coal plentiful at

$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at

from $5-75 to $6.00; Reynoldsville, $4.90
' "

coke, $5-5o-

Copper Ingot.—Demand quite heavy,

Supply adequate.
Detonator Caps.—75c. to $i per 100;

quantities, $1.

Dynamite, per pound, 21 to 25^., as tp quantity.

Roofing Felt.—An improvement in demand of late, no change in price.

•which is 51.S-. per 100 lbs. Much is being now used for lumber camps.

Fire Bricks.—English and Scotch, $30 to $35; American, $25 to J35 per

1,000. The demand is steady.

Fuses.—Electric Blasting.-Double strength 4 feet, $4.5"' * ^^^^ 55'.

8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3-50; 6 feet, $4 1 8 feet,

S4.50: 10 feet, $5, per 100 count. Bennett's doub'e tape fuse. $6 per 1,000

feet.

Iron Chain.— »i -inch. $5-75; 5-'6-"nch, $5.15; a^-inch, $4.15; 7-»6->nch,

$3.95; j4-inch, $3.75; g-i6-inch. $3.70; H-inch, $3-55: Ji-inch, $3-45 ;
?*-inch,

$3.40; i-inch, $3.40, per loo lbs.

Iron Pipe.—Repeat quotations of last week, as follows :—Black, li-

inch, $2.03; U-inch, $2.25; J^inch, $2.63; ?4-inch, $3.28; i-inch, $4-70; iH-

inch, $6.41; i«-inch, S7-7o; 2-inch, $10.26; 2^4-inch, $16.39; 3-inch, $21.52;

3S-inch, $J7.'^8; 4-inch, $30.76; 4';-inch, $38; 5-inch, $39.85; 6-inch. $51.70.

Oalvaniied, Ji-inch, $2.86; H-inch, $308; j4-iuch, $3.48; M-inch, $4.43;

i-ioch, $6.35: Oi-inch, $8.66; i^-inch, $10.40; 2-inch, $13.86, per 100 feet.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3,75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c, per 100 lbs. f.o.b., car; in large lots at

kilns outside city 22c. per 100 lbs. f.o.b. car without freight. Demand is

fiood.

Lumber.— Prices continue steady, and city demand still active.

We quote dressing pine $32.00 to $3500 per M; common stock

boards, $26 to $30; cull stocks, $20; cull sidings, $17.50; Southern pine

dimension timber from $30 to 45, according to size and grade; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, S16.50 to $17; spruce flooring in car lots. $32 to $24; shingles,

British Columbia, weak, and rather over-stocked, $3 to $3-to: latli. No. 1.

$4.40. white pine, 42-inch; No. 2, $3-75 1 for 32-inch, $1.60.

Nails.—Wire. S2.35 base; cut, $2.60; spikes, $2.85 per keg of loo lbs.

PItcfi and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per ton lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence

quotes at $20.50 for No. 3; Cleveland, $2a5o to $21; in Canadian pig,

Hamilton quotes $19.50 to $20 per ton. Producing plants are everywhere

bosy, and there is considerable business in prospect for 1910.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,

$2; retail, $;.i5 per barrel of 300 lbs.

Putty In bladders, strictly pure, per too lbs., $2.95; in barrel lots,

$3.oc Plasterer's. $2.15 per barrel of three bushels.

Ready Roofing.—Dealers report a large demand, the prices being as

before, per catalogue
Roofing Siate.—Most of the slate used in Canada comes now from

Pennsylvania or Maine, the Canadian supply being slender and mostly from

the Rockland quarries of the Eastern Townships in Quebec. There Is a

great variety of sixes and qualities, so that it is difficult to indicate prices.

But No. 1 Bangor slate 10x16 may he quoted at $7 per square of 10c

square feet, f.o.b., cars, Toronto; seconds, soc. less. Mottled, $7-25;

green, $7. There is still a scarcity of good slaters and much demand for

them.
Rope.—Sisal, i)%c, per lb.; pure Manila, 12SC. per lb.. Base.

Sewer Pipe.

—

4-in.

Straight pipe per foot $0.90
Single junction, 1 or 3 ft. long .tyt

Doable junctions 1.50

Increasers and reducers
P. traps 3.00

H. H. traps 9.50

Butinets steady : price, 71 per cent, off list

lots; 6s per cent off list retail Small lots subject to advance.

Steel Beams and Channels.—Quiet.—We quote:—$2.50 to $2. 75 pcr 100

lbs., accordinc to size and quantity; if cut, $2.75 to $3 per 100 lbs.; angles,
t% by V16 and larger, $2.50; tees, $2.80 to $3 per 100 pounds. Extra for

sma'ler «ize« of angles and tees.

Steel Ralls—8«-lb . $35 to $18 per ton. The following arc prices per
groti ton. for 500 tons or over ; Montreal, la-lb. $45* t6-lb. S44, 25 and
30-lb. $41.

Sheet Steel.—We do not alter prices as yet ; lo-gauge, $3.50

:

is-gaugc. $>.c^; American Bessemer, i4*Kauge. $2.3(: 17. 18. and 2n-gauge.
%9.4% : 37 »nd 7t-gaug^. $7.$r. : »A-cauKe. S^.tc : 38-gHnge. $2-85. Quite a

cood demand eKisIs, and there is prospect of higher prices.

6-in.

$0.30

1-35

a. 50

1.50

3.50

4.00

i>-in.

$0.65
2.70

S-oo

3,50

7-50
8.00

lo-in.

$0-75
3.40

24-in.

$3-^5

14.65

13-in.

$1.00

4-50

8.50
4.00

15.00

i5>oo

factory for car-load

Sheets Galvanized.—Apollo Brand.—Sheets 6 or 8 feet long. 30 or 36

inches wide ; 10-gauge, $2.90 ; i2-i4-gauge, $3.00 ; 16, 18, so, $3.10 ; 22-24,

$3.25; 26, $3. .10; 28, 3.85; 29, $4-t5; ioH, $4-tS per loo lbs. Fleur dc Lis

—

38-gauge, $4; 26. $3.80 per loo lbs. Demand very active.

Tank Plate.

—

3-16-inch, $2.40 per too lbs.

Tool Steel

—

-Jowett's special pink label. lo^c. Cammel-Laird, 16c.

"II.R.D." high speed tool steel, 65c.

Tin.—The feeding in tin is firm, and the price 32 to 33c. per lb.

Wheelbarrows.—Navvy, steel wheel, Jewel pattern, knocked down, $21.60

per dozen . set up, $2?.6o. Pan Canadian, navvy, steel tray, steel wheel,

$3.30 each ; Pan American, steel tray, steel wheel, $4.35 each.

Zinc Spelter.—A very active movement continues, and a large business
is being done. Price very firm at $5.75 to $6 per 100 lbs.

CAMP SUPPLIES.
Beans.—Hand picked. $2; prime, $1.90,

Butter.—Dairy prints, 21 to 22c. ; creamery rolls, 26 to 27c.

Canned Goods.—Peas, $1.00 to $1.50; tomatoes, 3s, 85c. to 95c.; pump-
kins, 3s, 80 to 85c.; corn, 75 to 85c.; peaches, 2s, white, $1.50 to $i.6o;

yellow, $1.90 to $1.95 ; strawberries, as, heavy syrup. $1.90 to $1.95

;

raspberries, 2s, $1.90 to $1.95.

Cheese.—No old cheese on hand; new cheese, large, 12HC. ; twins, 13c.

Coffee.—Rio, green. 10 to 12WC. ; Mocha, ai to a3C. ; Java. 30 to 31c.;

Santos, II to 15c.

Dried Fruits.—Raisins, Valencia, 5K to 6c. ; seeded, i-lb. packets,

fancy, 7% to 8c. ; 16-oz. packets, choice, 7 to 7j4c. ; i2-oz. packets, choice,

7C. ; Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy, 8 to 9c. ;

Filiatras currants, 6!4 to 7c.; Vostiztas, S% to 9c.; uncleaned currants, J^c.

lower than cleaned. California Dried Fruits,—Evaporated apricots, 14 to

15c. per lb.; prunes, 60s to 70s, 7 to 7>4c. ; 90s to loos, 6}4c. ; evaporated
apples, 9S4c.

Eggs.—New laid, 35 to 26c. per dozen, in case lots.

Lard.—Tierces, i5%c. ; tub, 16 to i6j4c. ; pails. i6c. per lb.

Molasses.—Barbadoes, barrels. 37 to 45c. ; Porto Rico, 45 to 60c. ; New
Orleans, 30 to 33c. for medium.

Onions.--$1.25 a bag.

Potatoes.—Best, 75c. a bag.
Pork.—Market uncertain. Short cut, $28 per barrel; mess, $26.50.

Rice.—B grade. 3^c. per lb.; Patna, 5% to sKc ; Japan, sH to 6c.

Salmon.—Fraser River, tails, $2; flats, $2; River Inlet, $1.55 to $i.7S-

Smolted and Dry Salt Meats.-Long clear bacon, 14 to i4J^c..

tons and cases; hams, large, 14 to i4!-4c. ; small, 1554 to i6c. ; rolls, 14^ to

i4Jic. ; breakfast bacon, 17c.; backs (plain), 18 to 19c.; backs (peameal),

i8c. to i8Hc. ; shoulder hams, 12c.; green meats out of pickle, ic. less than

smoked. Market very firm.

Spices.—Allspice. 16 to 19c. ; nutmegs, 30 to 75c. ; cream tartar, 33 to

3SC. ; compound, 15 to 20c. ;
pepper, black, pure Singapore. 14 to 17C.

;

pepper, white, 30 to 30c

Sugar.—Granulated, $4.85 per 100 lbs. in barrels; Acadia, $4.75; yellow,

$4.45; bags, 5C. lower; bright coffee, $4-65; bags, 5c. less.

Syrup.—Corn syrup, special bright, 3>^c. per lb.

Teas.—Japans. 30 to 35c. per lb.; Young Hysons, 16 to 35c.; Ceylons,

medium, 16 to 45c.
» « « «

Montreal, November 23rd, 1909,

The pig-iroa market in the United States is quiet and some sales

have developed at lower prices. This remark applies to foundry iron.

It would seem that speculators some time ago purchased heavily of

southern iron to be held in store for a definite period and that this period

has now expired and the owners are being compelled to move it out of

store. In order to get rid of it they are prepared to accept 'ower figures

than previously. This has upset the general market for the time being

to the extent of about 50c. pcr ton. Steel-making brands are in good de-

mand and are selling at well maintained prices. As a result of the con-

cessions mentioned, the turn-over is exceptionally large, purchasers

evidently feeling that this is an opportunity to cover their wants at prices

which are not likely to be long repeated. The genera' trade for steel pur-

poses is exceptionally good, all classes of finished and srmi-finishcd goods
being in good demand, and the outlook for the tuturc being quite promis-

ing.

The English market is quiet and steady. There is practically no
feature worth speaking of and prices vary between previous ranges. De
mand from home and abroad continues steady, as previously.

In the local market, the most prominent feature is the closing of

navigation. The final preparations for the laying up of the boats is now
going on and inside of another week the streams may be coated over

with ice. Metal reaching here by the last ships is now being moved off

the docks as rapidly as possible and sent forward to customers. These
supplies will help to keep Canadian foundries going for some time to

come, but, as an evidence of the feeling that the market is likely to show
further advances, enquiries are now being received for a heavy tonnage of

pig-iron extending over the second and third quarters of 1010. The large

buyers all over the country are beginning to enquire for future delivery.

so that holders arc maintaining the strong tenor of the market. The
quotations on pig-iron, given below, are about the same as previously,

Init next week's figures will be for iron in store, as by that time practically

everything will have been moved off the docks.

'ihe remainder of the market, so far as quotations are concerned, is

steady and unchanged, but it is expected that in another week there will be

some alterations. .Among other things, the ti>ne of the market for bar
iron and steel is very firm, and, although no changes have yet been

registered, something is expected shortly. .As for plates, etc., the market
continues very quiet, and the tone is little more than steady.

Antimony.—The market is steady at 8 to S'ic.

Bar Iron and Steel.—The market promises to advance shortly. Bar iron,

$1.85 per 100 pounds; best refined horseshoe, $2-10; forged iron, $3; miV
steel. $1.85; sleigh shoe itecl, $1.85 for 1 x ift-base; lire steel. $1.00 for

txH-base; toe calk stee!, $3.35: machine steel, iron finish, $1.90; im-

ported. $3.30.

Boiler Tubes—The market is steady, quotations being as fo!lows:~
iK and 2-inch tubes, 8^c. ; 3)i-inch, loc. ; 3*inch. nSic,; jj^-inch. 14 i-ac .

4-inch. 18 I-2C.

Building Paper—Tar paper. 7, 10. or 16 ounces. $1.80 per 100 pounds;
felt paper, $375 per loo pounds; tar sheathing, 40c. per roll of 400 square
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()t iIk- many rert-nl mergers, the Canada Cement
Company appears to be attractinj^ the greatest atten-
tion. 'I'lie product of the cement plant has come into
such general use that all classes are interested in the
quality, quantity and price of its output, and when any-
thing is done that has the appearance of affecting the
output or its price there is a gcncr.il interest expressed.

Just now that interest is taking the shape of appeals to

Parliament.

These appeals arc worth considering. It will Ix;

noticed that it is not complained that the C|U.ility of Cana-
dian cement will Ix; injuriously affected; in fact, it may
be expected that consolidation will improve the output,

as all mills will have the opportunity of availing them-
.selves of the best practices of the best mills in the

syndicate.

Xor do they suggest that the output will be dimin-
ished. It is first and last with those now opposing the

new order of things a question of price.

Few mills in Canada have produced cement at much
less than seventy cents per barrel. In most mills the cost

has l)€en above that. Seventy cents to manufacture,
twenty-five cents for management, another twenty cents
for the middleman, and, say, twenty-five more for

freight rates, and this w'ill give cement to the consumer
at one dollar and forty cents per barrel. Not an exces-

sive price.

For the last year prices of cement ha\e been Ijelow

that figure—thirty and forty per cent, below, but it was
well known that in some cases it was being sold below
cost. Should such an uncertain market price continue,

one of two things must result—mills close down or an
inferior brand of cement turned out. Either would de-

moralize construction work. Neither w'ill now occur

—

the merger will guarantee a good cement, the consoli-

dation will mean a uniform price, a price at which cement
can be well made ; for it is just as necessary that the

manufacturer he protected by a fair price for his product
as for the workman to be protected by a fair wage clause

in contracts.

The price of cement is not likely to advance very
much. Cement was imported into Canada during the

iqoQ sea.son when prices were low and uncertain, and
if it came in when prices were low the .American pro-

ducer will not allow prices to go very high before he

will come after Canadian business so strong that prices

will remain around the dollar thirtv mark.
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CURRENTS IN LAKE ONTARIO.

We publish in this issue a very interesting paper
by Mr. F. Walter Thorold, R..\.S(-., on "Lake Currents
Near Toronto." This question has t)een long disrus.sed,

and has been the subject of much theorizing. It is

refreshing to receive some definite information.
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As a local problem it is a matter of considerable

interest, but the method of dealing with the question,

the making and placing of floats, the system of record-

ing position of floats, and the general deductions are of

interest to those having similar conditions to investigate.

THE ENGINEER A GOOD GUESSER.

The number of disasters, failures and law suits that

have grown out of the phrase, "I guess," are legion,

and yet the engineer must be a good gucsser, must train

the faculty of guessing, and frequently use it.

There are times when the public demand too much
from the engineer in the way of a guess. Sometimes
they expect him to view the location and then give an

estimate. Clients write an incomplete letter, believing

they can get an estimate by return mail. .'Ml this may
be very absurd, yet the engineer requires to be a good
guesser.

He may prepare his plans, his detail draw ings, write

specifications in detail, and complete his bills of material.

For his estimate he must guess.

Sometimes the guess is a good one. Recently in a

large public work the estimate was $450,000. The con-

tract price was $442,750—a pretty good guess. We also

know of work where the estimate was $150,000 and the

contract price about $46,000. The guess was not so

good. On a $50,000 bridge the tenders ranged from 20

per cent, below to 20 per cent, above the estimate. All

this goes to show that the engineer requires to be a

good estimator, but that at best he is frequently only a

guesser—sometimes good, sometimes not so good.

It is not enough that the engineer be skilled in

design and specification writing. He must iDe able to

estimate with a reasonable degree of accuracy, and to

do this he must study the contractor's methods and view
the work from his point of view. He may take the

average of a dozen similar works, and yet fail to con-

sider the one item that may put this particular work in

a class by itself. Erratic estimating makes it difficult

for the contractor and diflicult for the engineer. In view
of this, we would say to the engineer: "Train yourself

to be a good estimator, a good guesser."

.Among the innumerable subjects, from steel under
stress to the extermination of mosquitoes, with which
the engineer is supposed to Ije familiar, dependable
guesswork should not be neglected.

EDITORIAL NOTES

The twenty-fourth annual meeting of the Canadian

Society of Civil Engineers will Ije held at Ottawa, Ont.,

on Wednesday, Thursday and Friday, January 27th,

28th and 29lh, 1910. We hope to be able to say more
about the details of this meeting in the near future.

• • « •

Christmas time has many special calls. The
columns of this journal arc devoted exclusively to en-

gineering problems, but once a year we remind you of

the suffering little ones in the Hospital for Sick Chil-

dren, Toronto. Mr. J. Ross Roljcrtson, chairman of the

Executive, will be very glad if you will co-operate with

the hospital authorities to help in making life brighter

and easier to bear for the thousand and more unfortu-
nate little ones who come to them for help and healing.

» « « »

The question of scientific forestry is again receixing

much attention in Canada. Two of the largest Canadian
Provinces are actively enquiring into the forestry pro-

blem and its solution. British Columbia have a com-
mission of three, who are engaged in gathering infor-

mation as to administration and conservation of forest

wealth, and Quebec expects that at the coming meeting
of the Legislature provision will be made for a School
of Forcstrv in that Province.

COMING MEETINGS.

American Society of Refrigerating Engineers.—December
6. Annual meetintf in Xrw York City. Secretary, Wm. H.
Ross, 154 Nassau .Street, New York City.

Montana Society of Engineers.—January 6-8. .Annual
meetin.ir at Butte, Mont. Secretary, Clinton, H. Moore, Butte.

American Institute of Chemical Engineers.—December
8-10. Annual meeting at Philadelphia, Pa. Secretary, J. C.

Olsen, Polytechnic Institute, Brooklyn, N.Y'.

American Association for the Advancement of Science.

—

December 27. Annual meetin.^: at Boston, Mass. Secretary,

L. O. Howard, Smithsonian Institution, Washington, D.C.
American Society of Agricultural Engineers.—December

28-29. ."Ynnual meeting at Ames, Iowa. Secretary, L. \V.

Chase, University of Nebraska, Lincoln, Neb.
Association of American Portland Cement Manufacturers.

—December 14-15. Annual meeting at New Y'ork City. Sec-

retary, Percy H. Wilson, Land Title Building, Philadelphia,

Pa.
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Discussion

:

City Passenger Transportjilion (Surface, Under-
ground and Elevated).

THURSDAY, DECEMBER nth.

"Electrical Distribution." Illustrated by lantern

slides.

Paper by Mr. P. W. Sothman, Dr.E., Chief
Engineer, Hydro-Electric Commission.

THURSDAY, DECEMBER 16th.

Annual Meeting.

Election of Officers, etc.

Motion by Mr. Somerville to amend llie Consti-

tution to admit Associale Members, _>J
Motion by Mr. Murray to raise the annual dues
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Society of Civil Engineers.
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

IS PURIFICATION 01 WATER BY STERILI-
ZATION A DREAM?

Mr. Allen Hazen, of New York, the other week at

a meeting: of the Canadian Society of Civil Engineers

at Toronto, in answer to a question referring to ozoniza-

tion of water, made answer that, to his mind, the

question of sterilizing water was a dream.

He admitted that he had no experience with ozone

treatment in practice, although he was conversant with

a few experiments.

He staled that a "man" called at his office lately in

connection with some work he had in hand for a client

and offered to purify water by ozone, giving almost any

kind of guarantee. Being curious as to the exact kind

of guarantee, he asked for a definition, and was in-

formed that the guarantee consisted of "killing all the

pathogenic germs in the water." Mr. Hazon, believing

that there were no pathogenic germs in the water,

refused the guarantee.

If ozonization of water or sterilization meant deal-

ing with a water whose only impurity lay in the presence

of pathogenic germs, one could understand the value of

any such guarantee. But, as a matter of fact, purifica-

tion of water generally means the removal of many
things from the water which are not germs, and which

are possibly sterile to commence with.

At the time when the above statement was made by

Mr. Hazen, Dr. Sheard, Medical Health Oflicer of To-

ronto, stated that he had now teen examining Lake
Ontario water for many years, and had never yet suc-

ceeded in discovering any pathogenic germs in the

water.

Now it occurs to us that if we ha\e men who are

willing to offer guarantees of the above nature, it will

be as well to have a definition of pathogenic germs.

Turning to Gilbert E. Brooke's "Essentials of Sanitary

Science," we note a definition on page i86: "Bacteria

which cause disease in the higher animals or man are

dubbed "pathogenic." The pathogenic germ which is

most feared in our water or wilk supply is certainly the

"typhoid bacillus"; and this bacillus is seldom, and one

may sa)', never found in water, no matter how intense

the examination may be.

Rickards in the "Quarterly Bulletin, Ohio State

Board of Health" for July-September, this year,

states :—

•

"During the last few months, when typhoid has

been very prevalent, especially in the rural districts, the

hj'gienic laboratories have been called upon to make
more examinations of private water supplies than ever

before. Perhaps a third or more of the requests for ex-

aminations of water from private sources because of

typhoid in the family or neighborhood have been, not

requests for sanitary water analyses, but for an exami-
nation for the typhoid bacillus itself. As all bacteri-

ologists are unanimously of the opinion that such ex-

aminations are u.selcss, we have invariably refused to

make them, and have instead, where the circumstances

warranted it, made chemical and bacteriological exami-
nations. The former tests show the amount of organic

matter present ; the latter show us the total number of

bacteria of all kinds, and a further lest is made for the

presence of bacillus coli, a normal inhabitant of the in-

testines of man and animals. This organism, which is

always found in countless numbers in all human and
animal feces, is almost invariably confounded by the

newspapers with the typhoid bacillus, and this may ac-

count for the widespread impression that we examine
for the latter."

If, then, it is next to useless to examine water for

pathogenic germs, we must agree with Mr. Hazen that

the guarantee offered was of little value.

Is ozonization a dream? Well, if it is, we must
confess that there are a lot of very eminent scientific

men in the world at present walking in their sleep.

Whether it be possible or not to discover pathogenic
germs in water, we know that there are occasions when
they are present, and we know that there are waters
which are so contaminated with sewage that the risk of

their presence is constant. The bacillus coli may only be
an index to sewage contamination, but we know that the

typhoid infection is carried by sewage, and that water
is infected thereby. We know that filtration, if properly

worked, will remove 99 per cent, of the bacteria in the

raw water, and we, therefore, know that for every hun-

dred bacteria in the raw water, we may be left with one.

Therefore, we know that water containing 500,000 bac-

teria per c.c, as some waters do, when filtered will still

contain 5,000 bacteria per c.c.

Now, in some places this is the only possible water
;that people can get to drink, water which contains 50
times more bacteria than is allowed for by the German
standard of purity. What are these people to do?

It is all very well to say that sterilization is a

dream. But is it ? If it ran be shown that with waters
such as above a further reduction after filtration of an-

other 99 per cent, can be made, leaving 50 bacteria per

c.c, then sterilization will prove a most useful adjunct

to filtration, more especially for such waters which are

known to be sewage contaminated, and contain an ab-

normal high bacterial count to begin with.

The fact that large sums of monej' are being spent

in Europe in adding sterilizing plants to the present

filtration systems proves that the problem has become
more real than any dream, and it cannot be dismissed
from the question of water purification by any such

offhand statement.
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CHEMISTRY AND SEWACE PURIFICATION.

In this issue we publi^h a paper read before the British

Sotiety of Engineers upon the above subject. Dr. Sommer-

vil'e, the author, is lecturer in King's College, and is sai

authority upon whom we may depend for any chemical ex-

planations of the various processes which sewage undergoes

in its transformation from the organic to the inorganic.

It is interesting to note that his conclusions are in gen-

eral agreement with those of the German chemists. He holds

and agrees with Dr. Dunbar, of Hamburg, that the fermenta-

tion processes which occur in sewage are mainly due to

enzymes. Some of Dr. Sommerville's practical conclusions

will be read with interest by engineers, especial'y those deal-

ing with so-called anaerobic action or septic treatment. He
considers that "aerobic action has the best of it all the way

round." "It was possible to construct a septic tank installa-

tion on a small scale where all might go well for a number of

years, but large installations without exception failed."

We cannot agree with the author's remark, that "sewage

purification was from first to last a matter of biological

chemistry committed to the tender mercies of the engineer."

.'\fter all, the engineer has been the pioneer in this particular

work, and although his attempts may have rested upon

empirical bases, the bacteriologist has simply come along

and explained and defined results. Sewage disposal and

especially the question of removal of solids is largely a ques-

tion of mechanics and hydraulics. The flow of liquid, its dis-

tribution by sprinklers or other mechanical methods ae en-

tirely engineering questions. We are content that the chem-

ist and bacteriologist take their part in the problem, and are

sure that much is to be learned by the engineer from their

collaboration; but, we are not content that the chemist shall

claim that the whole question is entirely one of chemistry.

CHEMISTRY AND BACTERIOLOGY OF SEWACE
PURIFICATION.

.At a meeting of the Society of Engineers held on Friday

at Caxton Hall, Dr. David Sommervillc, of King's College,

lectured on the above subject.

Dr. Sommerville prefaced his paper by saying that in no

field of applied science is the need of research more pressing

than in that of the purification of sewage. Sewage purifica-

tion was from first to last a matter of biological chemistry

committed to the tender mercies of the engineer. In this

work chemistry and bacteriology could not be separated. The

intention of the paper was to refer engineers to some funda-

mental principles connected with the ])urification of sewage.

The author showed that bacterial action was effected throu.gh

enzymes. The cell consists of colloids and crystalloids in

common solution in water, and all cellular reactions are re-

actions in solution, and based on laws governing their veloci-

ties and the conditions of equilibrium. The living cell was

an energy transformer, and in all its activities conforms to

the requirements of the doctrines of the conservation of mat-

ter and of energy.

Enzymes were catalysts, and under their influence it

could be shown that for a single substance a undergoing con-

version into two substances B and y, the common type of

action of enzymes,

d X

= k, (a — x) — k, (fl -f x) (7 + x)

c t

where " is the molecular concentration of the single sub-

stance, B and y molecular concentrations of the two into which

it is converted, and x the change in concentration in time t.

Enzymes, unlike inorganic catalysts, were rendered inactive

by rise of temperature. Enzymes were colloids, and as such

subject to the laws governing the phenomena known as "ab-

sorption." Enzymes were capable of reversible action, and

consequently effected syntheses as well as dissociations.

Sewage was composed of a watery mixture of proteins, carbo

hydrates, fats, and various inorganic matters. The organic

matters existed in solution and in particulate form. Colloidal

solutions were constantly encountered. Sewage was charged

with bacteria and enzymes and when of domestic type con-

tained, n addition to air, water, and soil organisms, domin-

ant types indigenous to the human intestine.

Where population was sparse the disposal of human ex-

creta was a matter of little difficulty, for the soil received

them and dealt with them effectively. In point of efficiency,

no artificial method could compare with this natural one, and

all that was required was to commit the materials to earth at

a safe distance from the dwelling and from watercourses.

Sewage carried the organisms and enzymes of its own putre-

faction. The chemical reactions of the putrefactive stage were

closely analogous to those which effected the digestion of

food-stuffs in animals. Protein dissociation occurred in two

secondary—amino acids. Dr. Sommerville referred to the

constitutional structure of a few of the more commonly
occurring amino acids, and said the hydrolysis of carbo-

hydrates and fats was simple when compared with that of

proteins. Most species of bacteria in sewage and soil were

capable of forming ammonia from organic matter. Free

nitrogen was liberated by some sewage bacteria and

atmospheric nitrogen fixed by others. Certain bacteria re-

duced nitrates to nitrites and ammonia ; others reduced

nitrates and nitrites to NO and N,0. Where unlimited

oxygen was supplied nitrification predominated, but where

oxj'gen was limited denitrification appeared. In certain

cases it might be advantageous to transform as much as pos-

sible of the nitrates and ammonia into free nitrogen. The

presence of humus in soil added to its nitrifying power, and

beds performing nitrification poorly might have their activity

increased by the addition of humus from other beds workin,g

normally. Experiments carried out at Kingston-on-Thames

in 1907 of seeding nitrifying beds doing poor work with

humus from other beds working normally, showed that the

purification was in all cases increased. From these results

ii would appear that there are conditions in w-hich increased

nitrification went hard with land with increased ammonia

formation, and one must be careful not to dogmatize or draw

a priori conclusions as to what might or might not take place

in the as yet unknown complexities of the sewage bed. Inas-

much as it required weeks or months to transform dead pro-

teins in the soil into nitric acid it was useless to concluda

that in a filter bed of whatever type wherein the opportuni-

ties of nitrification were often no better than, if as good as,

that in the soil, masses of particulate nitrogenous matter

were dissociated and completely oxidised in a few hours. In

the nature of things this could not be. It was true that the

effluent for such a bed was in physical characters very dif-

ferent from the sewage that entered the bed, but it was not

! true even in the case of the most efficient bed that the mat-

ters with which the effluent had parted had been fully or even

partially oxidised. It was possible in five minutes to trans-

form the foulest sewage into a passable effluent by two or

three filtrations through animal charco.il, but the charcoal at

the end of a month would still contain undissociated proteins,

which at the end of the second month would not have reached

the stage of nitrification. In phasic enzymic action, where it

was desired to maintain activity continuously, it was import-
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ant tli;il the piiHliuts of the end reactions be removed as

rapidly as they were formed. Otherwise the etiuilibrium point

must sooner or later be reached, and the date at which

it was reached would depend mainly on the rate of their re-

moval. This was the rock on which all artificial filters split

—

some sooner, some later. In anaerobic tanks certain foul-

smelling- gases were net>dlessly set free. In the presence of

oxygen entirely different types of cleavage products were

formed whose sulphur was ultimately oxidised in the most un-

objectionable manner. There was no necessity to use noxious

methods of protein cleavage when innocuous inethods were at

hand, and he considered that the aerobic method of treating

sewage had the best of it all the way round. It was possible

to construct a septic tank installation on a small scale where

all might go well for a number of "years, but large installa-

tions without exception failed. The time for these to reach

t~e equilibrium point was only a detail. Proceeding to dis-

cuss the question of what was a safe sewage effluent and how

it was to be produced, Dr. Sommervillc said the Royal Com-
mission had been considering those questions for eleven years

and he might be pardoned if, like those gentlemen, he hesi-

tated to make a categorical reply. No standard would ever be

possible if all cases of each effluent must be produced with

direct reference to the conditions of its district. Into streams

from which drinking water was drawn no effluent which

contained bacteria capable of producing disease should be

allowed to enter. In the light of present knowledge it would

seem that biological chemistry new afforded sufficient ma-
chinery in the form of methods to carry many problems of

sewage purification several steps nearer solution, such as the

determination of (i) the action on bacteria of intermediate

and late products of dissociation of proteins, (2) the origin

and methods of isolation of those enzymes which most rapid-

ly and completely disintegrate proteins, carbohydrates, and

fats, (3) the amount of absorption effected by different types

of filtering material encountering- different types of sewage,

(4) the concentration of the substrata in the filtering- medium
which admits of the greatest enzymic change, (5) the in-

fluence of temperature on the dissociation and nitrifying pro-

cesses (6) the duration in point of time of both sets of pro-

cesses and of their individual phases, and (7) the. exact

chemical and physical conditions which sustain the life and

produce the death of the pathogenic bacteria of sewage and

of sewage effluents. Here was work for another Sewage

Commission.

THE PURIFICATION OF SEWAGE.*

Interesting Results have been obtained at the Sanitary Re-

search Laboratory in Co-operation with the United

States Geological Survey.

The problem of purifying sewage so that it no longer

transforms the rivers into which it is discharged into open

sewers has been so far solved that these streams need no

longer be disgusting to the senses and dangerous to the

health of people living along them. The task of destroying the

disease-breeding bacteria in the sewage and once more making

the rivers available for drinking water has not yet been

worked out on a practical basis, but investigations recently

made by the United States Geological Survey in co-operation

with the Sanitary Research Laboratory of the Massachusetts

Institute of Technology and local authorities at Boston, at

*From the Technology Review.

Baltimore, and at Red Bank, N.J., show that this end. too,

may be attained at a reasonable cost.

A recent bulletin of the L'nited States Geological Survey

says that the essential agents of sewage purification are pro-

vided and employed by nature, and sewage purification as

practised to-day is but the intensive application of these

natural processes. The improvements that have been made
have not involved the discovery or application of new prin-

ciples, but have merely increased the working cfticiency of

the natural agencies. From the old-time sewage irrigation

field, with its ma:.in'.ur.-> ca.jacity of possibly 10,000 gallons

an acre in twenty-four hours, to the present-day trickling

filter capable of dealing with i,000,000 or 3,000,000 gallons

an acre a day, improvement has been steady.

The old-time methods, however, really destroyed the

polluting substances, while the modern sewage filter docs

not. The liquid flowing from these filters looks to the un-

trained eye like the original sewage. There is almost as

much organic matter in it as in the raw sewage, and some-

times more. Its nature, however, has been changed ; the

organic matter, though not burned up, has been charred or

partly oxidized, and this charring has been sufficient to rob

it of its foulness. In other words, its chemical composition

has been so altered that it can no longer undergo rapid

putrefaction and cause a nuisance.

The water, however, still needs filtration to make it fit

to drink. Moreover, it may, and in many cases does, con-

taminate oyster beds, thus spreading disease and tending to

ruin a great industry.

It has not yet been decided upon whom the responsibi-

lity rests for keeijing the rivers clean, but the consensus of

competent opinion requires that, if sewage is discharged

within the region of important shellfish beds or into a stream

which is used as a source of domestic water supply without

filtration, such sewage shall at least be free from disease-

breeding germs.

The Geological Survey experiments, which are set forth

by Earle B. Phelps I 'go), in Water-supply Paper 229, just

issued, show- that the application of a small amount of avail-

able chlorine in the form of bleaching powder to the custom-

ary "purified" sewage effects satisfactory disinfection. The

removal of bacteria by this means averages over 95 per cent.,

makin,g the removal for the whole purification process 98 to

99 per cent, of the number in the crude sewage. The cost of

disinfection ranges from $1 to $1.50 per million gallons of

sewage, depending chiefly on the size of the plant. Five

parts per million of chlorine probably represents the maxi-

mum amount required for the treatment of trickling-filter

effluents of poorer quality. The results obtained with the

amounts of disinfectant specified do not, of course, amount

to complete sterilization, but they may reasonably be called

"practical disinfection." Considerable additional cost is re-

quired to improve them but slightly.

THE LAST STAGE IN THE CONSTRUCTION OF
THE PANAMA CANAL.

The building of the Panama Canal is now in its fourth

and final stage. The first stage was the sanitation of the

canal zone ; the second, the re-building of the Panama Rail-

road so as to supply facilities for transporting the spoil from

the excavations to the dumps; the third, the excavation of

the canal, the fourth, and last stage, the building of the

Gatun dam and locks, and the locks at Miraflores and San

Miguel. On .August 1st of this year, the excavation (182,000-
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000 cubic yards, of which 40,000,000 cubic yards available

had been done by the French) had advanced to a point where

only 101,000,000 cubic yards remained to be done, which, as

officially stated by Col. Goethdls, can be finished by Augus'.

ist, 191 1. The remaining: excavation is proceeding- at the

rate of about 3,000,000 cubic yards per month.

Keeping pace with the speed of excavation are the con-

struction operations in connection with the Gatun dam and

locks. A most important pari of the mechanical equipment

are the 13 Lidgerwood high speed cableways which were

especially designed and installed for building the Gatun
locks. Upon 5 of these, known as the unloader cableways,

CJiirjiii,

P"""'t(//ii>

Plan of the cableways showing their relationship to the
branch of the old French Canal where the barges arrive,

the cement shed, the storage yard, and the

automatic railways.

"Ill fall the brunt of the work, and upon the ability of these

S to handle the amount guaranteed, or more, must depend
the question of whether the canal will be finished and. in

operation on January 1st, 1915, or earlier. These cableways
have exceeded their guaranteed capacity by such a large per-
centage that the engineers in charge of this section of the
work are confident that it can be finished at a much earlier

date. They are recognized unofficially by Col. Goethals as
"that 1913 crowd."

The work of these $ cableways is to handle the broken
?tone and sand which will be required for the walls' and

floors of the locks. There are 6 locks, each 1,000 feet long

in the clear of no feet wide. They lie side by side in flights

of three, making a total length of more than 3,000 feet. To-

gether they provide a total lift of 85 feet with some to spare

for changes in the initial water level. In these locks there

will be used 2,000,000 cubic yards of broken stone, 1,000,000

cubic yards of sand, and 2,200,000 barrels of cement. The
stone and sand arrive in barges on a branch of the old French

Canal. The unloader cableway takes it out of the barges

with great grab buckets and delivers it 600 feet or more away

in heaps in the storage yard. From here it is taken by the

cars of an automatically operated electric railway to the mix-

ers and from the mixers the concrete is taken in other electric

cars to where the second set of 8 cableways can put it in place

in the forms for the wails and floor. Four cableways ar-

ranged in pairs on two sets of towers, handle the broken

stone and a single cableway with independent towers un-

loads the sand from the barges and deposits it on a storage

pile. Each cableway has a span of 800 feet. In the duplex

cableways the cables are 18 feet apart. This corresponds with

the distance apart of the transverse bulkheads in the barges.

The cableways are all mounted on steel towers 85 feet high.

The towers are mounted on trucks and travel on tracks, so

that each cableway performs the function of a travelling

crane. The unloader cableways travel the length of the stor-

age yard. Those for building the locks travel more than 3,-

oCyj feet. They are all moved electrically, each pair in unison.

From the carriage of each of the 5 unloader cableways there

is suspended an improved special 70 cubic foot iron-ore type

of excavating bucket. Each bucket grabs an average load of

54 cubic feet. The load is hoisted 85 feet, conveyed about

600 feet, dumped on the storage pile, and the carriage and

bucket returned. This round trip has been made in i minute

and 8 seconds. The cableways were guaranteed to handle 50

cubic yards an hour each. They have carried 90 cubic yards

in an hour and the average operation up-to-date is 60 cubic

yards per hour. This ought to be materially increased with

practice. The present record is declared to be double that

vif any cableway previously employed anywhere.

The high speed and consequent increase in the capacity

of the cableways is due to the ease with which the operation

of the cableways is controlled ; the rope-lead that simultane-

ously raises and traverses the bucket ; the high-speed shock-

absorber with which the fall-rope carrier is equipped, and a

new type of button-stop.

The hoisting and conveying machinery in the head tower

is controlled by an operator in the tall tower stationed on an

elevated platform commanding a clear view of the bucket at

all times and in all positions. He controls two iso-h.p. motors

by master controllers of the New York Subway type, and the

air brakes by two levers operating magnet valves 800 feet

away. The physical effort of operation is so easy that the

operator can comfortably maintain the high speed. In all

previous cableways this effort was so fatiguing that, although

it was possible to attain a speed of 35 round trips per hour

with mechanical levers, this could not be sustained for any

Ungth of time.

The rope-lead which simultaneously hoists and traverses

the bucket causes the latter to move in a curved line corres-

ponding somewhat to the hypothenuse of a triangle, instead

of moving on the vertical and horizontal sides. Consider-

able increase of speed and diminution of travel is thereby

effected. The high-speed shock-absorber with which the fall

rope carrier is equipped is the invention of Spencer Miller. It

permits the carriage to travel at the unusual speed of 2,500

feet per minute, more than double the speed of any previous
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cableway. The button-stop employed has been successfully

tested experimentally with a fall-rope carrier running at the

speed of s.cxjo feet per minute.

On account of the case of operation of these cablcways,

considerable difficulty has been experienced in restraining

the operators from racing with each other. The cableways

have frequently been operated at a speed of 3,000 feet per

minute, which, being at present too severe for the fall-rope

carriers, is now limited to 2,500 feet per minute. Some of the

A
Another view of the carriage and buckets, showing also

the fall-rope carriers.

small piiccs louning the heads of the fall-rope carriers are

being replaced with heavier pieces which, it is believed, will

admit of even the higher speed.

."Another feature of these cableways which is new is that

the bucket is counter-balanced like a passage elevator. Thus
only the net load has to be hoisted and only enough power is

required to do this and overcome friction and inertia.

The eight cablew-ays used for putting the materials in

place in the lock walls are similar in span, height, style of

tow-ers, and method of control to those for unloading the ma-

The five high-speed Lidgerwood cableways which are

handling, from barges to the storage heaps, the 2,000,000

cu. yards of broken stone and 1,000,000 cu. yards

of sand required to build the Catun locks.

terials, but they will never be called upon for such rapid work.

While they will handle the entire amount of concrete, and be-

sides this, the wooden forms and the many tons of old rails

which are to be put into the concrete for reinforcement, there

are eight of them as against five of the others, and each will

have much less to do. This is necessary as the placing of

the concrete requires care and deliberation. The immense
quantity of concrete material for the Gatun locks will per-

haps be better appreciated if one remembers that handled

separately it amount? to more than 3,300,000 cubic yards.

socii:ty noils.

Canadian Society of Civil Engineers, Toronto Branch.—
The 'i'oronlu niciiibcia ot ihc Caiiadi.in Sui.ii;ly ol Civil l£n-

gincers held their regular monthly meeting on Thursday,
November 25lh, at the Engineers' Club rooms. Thiily-livc
inunibcrs were present, and Mr. C. K. Young, B.A.Sc, in-

troduced a lengthy discussion on " Impact Stresses," a paper
by Professor E. A. Stone, Dean of Engineering in the Uni-
versity of New Urunswick at Eredcricton. Included in those
contributing were Dr. Galbraith, J. G. G. Kerry, F. L.
Somervillc, Peter Gillespie, I'"rank liarbcr, and E. H. Dar-
ling, assistant engineer of the Hamilton Bridge Works,
whose contribution was read by Mr. Gillespie. EoUowing
the discussion, Mr. A. C. D. Ulanchard, assistant city engi-

neer, Toronto, presented some interesting views of progress
work on the construction of the high level intercepting sewer
now being built in Toronto. Mr. J. G. G. Kerry, C.E., pre-

sided.

McCill Applied Science Undergraduates.—The regular
November meeting of the McGiU Applied Science Under-
graduates Society was held on November 24th, when a most
interesting and profitable address was delivered by Mr. M. J.

Butler, Deputy Minister of Railways and Canals, who chose
as his topic " The Training of an Engineer and the Outlook
for an Engineer in the Development of his Country." Mr.
Butler emphasized the importance to the student of knowing
the elementary mathematical subjects such as arithmetic,

geometry, algebra, and trigonometry, and advised them to

master principles, not details. In discussing the outlook for

an engineer the speaker referred to the possibilities of 'he

Hudson's Bay Railway. The surveys, he said, had been com-
pleted, and showed that a splendid line of railway could be
secured from The Pas to the Hudson's Bay with a good, low
gradient. The line would not be an expensive one to build.

In connection with water transportation, Mr. Butler dwelt at

some length on the Georgian Bay Canal, and pointed out the

difficulties which he thought would be encountered by ocean
boats in going through the canal. Dean .^dams and other

m.embcrs of the teaching staff, who were present, briefly ex-

pressed their appreciation of Mr. Butler's address.

Union of Manitoba IViunicipalities.—The sixth annual
convention of the above society was held on Tuesday, Wed-
nesday and Thursday, November 23rd, 24th and 25th at Port-

age la Prairie. Mr. J. C. Menlove, of Virden, presided, and
nearly 200 delegates were present. Resolutions were passed

and papers read, including two on Waterworks and Sewage
Disposal Systems, by Dr. A. J. Douglas, of Winnipeg, and
i\tayor Harvey, of Dauphin. Mr. C. H. Dancer read an in-

structive paper on " Good Roads." The Good Roads As-

sociation of Manitoba recommended the appointment of a

Government Highway Commissioner. The election of

officers resulted as follows : President, Sec.-Treas. Menlove
of Mrden (re-elected) ; vice-president. Reeve Forke of Pipe-

stone ; sec.-treas., Coun. Cardale of Blanchard ; executive

committee, Reeve Thomson of Assiniboia ; Mayor Harvey of

Dauphin ; Reeve .\llan of Odonah ; Reeve Willis, Morton

;

Reeve Poole of .Archie ; Coun. Thomson of Portage ; Cent.

\\aurh of Winnipeg; solicitor. Mayor .-^dolph of Brandon.

American Society Engineering Contractors. — The first

monthly meeting of the above society will be held in the

United Engineering Society Building, 25 West sgth Street,

New York Citv, on Wednesday, December 14, 1909, at S.30

p.m. A. paper by Halbert P. Gillette, entitled " The Science

of :Management Engineering," will be read and discussed.

RAILWAY ORDERS.
(Continued from Page 623)

8657—November i6th—Granting leave to the East Mid-

dlesex Telephone Company, Limited, to erect, place, and

maintain its wires across the track of the Grand Trunk Rail-

wav on the 6th Concession, Township of Missouri, County

of St. Mary's, on its London and St. Mary's branch.

8658 to 8660 Inc.—?jcveml:rr I'.th—Granting leave to the

Bell Telephone to erect, place, and maintain its wires across

the track of the Grand Trunk Railway at P. C, % mile

south of Port Robinson Station, Ontario, at P. C. Waterloo

Street, New Hamburg, Ontario, and the C. N. O. Railway,

at a point three miles south of Jolieltc, P. Q.
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S661—November i6th—Granting leave to the Bell Tele-

phone Company to erect, place, and maintain its wires across

the track of the C. N. Q. Railway, at a point two miles south

of Joliette, P. Q.

8662—November i6th—Authorizing the Canadian Patiiic

Railway to construct, maintain, and operate industrial spur

for the Imperial Oil Company, at Red Deer, Alberta.

S663—November 16th—Grantiny: leave to the C. N. Q.

Railway to construct its lines and tracks across the public

road on Lot 134, Parish of Cap Rouge, east of Cap Rouge

River, County of Quebec, mileage 12.0S west from Quebec

bridge.

8664—November 16th—Grantin.g leave to the C. N. Q.

Railway to construct its lines and tracks across the public

road at Cap Rouge Station, on Lot 46, Parish of Cap Rouge,

County, Quebec, P. Q., mileage 12.77 ^^est from Quebec
bridge.

8665—November i6th—Granting leave to the Board of

Light and Heat Commissioners of the city of Guelph, Ont.,

to erect, place, and maintain electric wires across the track

of the Grand Trunk Railway, at Norwich Street, Guelph,

Ontario.

8666—November i6th—.Xuthorizing the Canadian Paci-

fic Railway to construct, maintain, and operate an extension

of industrial spur at present constructed to the Brandon

Brewing Company's plant in the city of Brandon, Manitoba.

S667—November 17th—Approving and sanctioning loca-

tion of a portion of the Canadian Pacific Railway Company's

Langdon branch from mileage 80 to mileage io6.g6.

8688—November 17th—Granting leave to the C. N. Q.

Railway, to construct its lines and tracks across Little River

Road, in Parish of St. Sauveur, County Quebec, P. Q.

8669—November 17th—Authorizing the Brandon, Sas-

katchewan & Hudson's Bay Railway, to construct, maintain,

and operate branch line of railway or spur within city of

Brandon, Manitoba, upon 15th Street.

8670—November 17th—Granting leave to the village of

Brussels, to erect, place, and maintain its wires across the

track of the Grand Trunk Railway, on its London, Huron

& Bruce Division, at intersection of Concession line between

5th and 6th Division, Township of Morris. Province Ontario.

8671—November 17th—Granting leave to the village of

Brussels, Ontario, to erect, place, and maintain its wires

across the track of the Grand Trunk Railway in the Town-
ship of Grey, at Ethel Station, at mileage 21. 87, from Palni-

erriton, Ontario.

S672 & 8673—November 17th—Granting leave to the Hor-

ton & McNab Telephone Company, to erect, place, and

maintain its wires across the track of the Grand Trunk Rail-

way, at a point on Lot 22, 7th Concession, Township of

McNab, County Renfrew, one mile west of Glasgow Station,

Ontario, also at Lot ig, Sth Concession, Township of Mc-
Nab, County Renfrew, Province Ontario.

S674 to S676 Inc.—November 17th—Granting leave to

the Manitoba Government Telephones to erect, place, and
maintain its wires across the track of the Grand Trunk Pa-

cific Railway, at point three miles west of Portage la Prairie,

CONSULT OUR CATALOGUE INDEX on page 6.

\Vc can put you into immediate touch with the principal

manufacturers of and dealers in all kinds of engineering
and contracting equipment. A postcard to this depart-

ment will insure the receipt of the desired catalogue.

Manitoba; the Canadian Northern Railway, loo yds. east of

Rapid City Station, Manitoba, and the Canadian Northern

Railway three miles west of Portage la Prairie, Man.
S677 & 8O78—.November 17th—Granting leave to the Sas-

katchewan Government Telephones to erect, place, and main-

tain its wires across the track of the Canadian Northcra

Railway Company, one sixth of a mile north o£ Dundurn

Station, Saskatthewan, and at Disley, Saskatchewan.

LAKE CURRENTS NEAR TORONTO.

F. W. Thorold, B.A.Sc*

During July, .August and September of this year obser-

vations were made daily under instructions from Mr C. H.

Rust, City Engineer, Toronto, to determine the direction

and velocity of the sub-surface currents of Lake Ontario in

the vicinity of the outlet from the proposed sewage dis-

posal works.

The disposal works will be situated south of Eastern

Avenue, and between Woodward .\venue and the Woodbine

race track.

The outlet will be about on the line of Lockwood Road

produced south, and 5,200 feet from the tanks, or a distance

ItC'

^ '£ *^^^ar ,3/0**

1^0^

of about 3,500 feet out in the lake, in a south-easterly direc-

tion from the sandbar.

A number of floats of ditferent sliapes and sizes were

tried before permanent records were made and the float, if

such it may be called, shown was finally adopted.

This float was found to be very satisfactory. Sufticient

wood blocks, previously painted, were attached to the tin

vane, so that it would barely sink. A small block was put

near the surface, and the flag on a small stick at the sur-

face. No observations were taken at a less deptli than five

feet.

These floats were placed at the proposed end of the

sewer outlet each morning from July igth to September

16th, 1909. The vi'lority of the wind was taken aliout four

.Assistant Engineer, Toronto, Ont.
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feet above the water with an accurate, tested anemometer,

and the direction of the wind with a pocket compass. The

wind was taken three times a day. The floats were located

at night by means of a sextant. The vanes on the floats

were placed 5, tIj, 10, 15, 17M, 20, 25, 27J4 and 30 feet

from the surface. The place where each float was found was

then plotted on a plan and a general study made of the

velocity and direction of the wind and the location of the

float. With this information on hand it was possible to

arrive at some definite conclusions.

From the study of our observations I am satisfied that

if Lake Ontario had no inlet or outlet and was placed so

that no wind would ever touch its surface, there would be

no current outside of that caused by changes in tempera-

ture, and our floats would remain where they were placed.

If, however, an inlet and an outlet were introduced, the

general movement of the water would be towards the

outlet. There might, of course, be slight back currents

along the sides and bottom caused by projections, etc.

We found that in Lake Ontario, at the end of the sewer

outlet, when htere was no wind and the previous day had

been calm, our floats were invariably carried east.

On July :gth the wind blew from the north and north-

west from 5 to 20 miles an hour. On July 20th it blew from

o to 4.g miles an hour from the south-west and south, and

on the 2 1 St it blew from 2 to 6.5 miles from the east. On
the night of the 21st, with an east wind blowing, our floats

were found east of the buoy (sewer outlet). This would

show that either the current was naturally to the east, or

that the winds on the igth and 20th had caused the current

to be easterly.

On the 2oth, with the south-west wind, our floats were

found east of the buoy, where we would expect to find them,

w^hether there was a natural easterly current or not.

On the 22nd, with an east and south-east wind, about

seven miles an hour, our floats were west of the buoy.

In each case the deep float was nearest the buoy, and

the shallow float furthest away, with the others between

these.

On the 24th the wind was from the north-west at 17

miles an hour; still the floats went slightly west (400 feet),

caused by the wind of the three days previous.

It should be stated here that we very seldom found a

float grounded. If the wind w-as towards shore, our floats

tended to go parallel with the shore. This will be men-

tioned later.

A 4-mile south-west wind on the 26th took the i/J^-foot

float 4,600 feet and the 5-foot float 8,300 feet east of the

buoy.

On August 4th the wind was from the south and east,

5 to 7 miles, and on the 5th, 3 to 1 1 miles from the east,

while on the 6th it was 4 to 7 from the south-west ; still, our

deep floats on the 6th went west and south again, showing
that the wind of the previous days had created a sub-surface

current to the west. The shallow floats went due. south on

this day.

On August 5th, with a 3 to 11 -mile east wind, and the

south and east w-ind of the 4th, the floats were west of the

buoy, the 27^-2 feet being closest and the shallowest float

furthest away. This again shows wind of previous days and
August 4th drove all floats west

A 7-mile south-west wind on the Sth, with an 8 to 18

west wind on the Qth, sent the floats east, the 7,'^-foot float

being 8,000 feet and the 22 '2-foot float 1,200 feet from the

buoy. West winds of August gth and loth took the deep
floats of the nth a mile east, although there was a lo-mile

south-east wind blowing. In this case the 7,'2-foot float

which went north-west, was acted on by the wind, and the

26-foot float by the current caused by the previous three

days' west winds.

On August lolh, with a lo-milc west wind (shifting to

a 1 5-mile north-cast wind) and three days' previous west

wind, the 5-fuot float followed the north-east wind 10,600

feet out into the lake, while the 27,'i-foot float went only

4,goo feet from the buoy, and south-south-west, lividcntly

the 27j4-foot float was caught where the two currents met,

and as a consequence was carried south.

The wind on the nth, 12th, 13th, and 141)1, was from
the cast, 7 to 23.7 miles per hour, and the floats of the

14th all kept within 300 feet of each other, and went south-

west from the buoy 3,800 feet. The floats on this day were

S, 7/i, 15, 17,''^, 25 and 27J4 feet deep, so that the current

was practically equal at all depths this day. A straight east

wind (and the wind was such) should have driven them to

shore, but they went south-west, or tended to run parallel

with the shore.

On the 13th, with two days' continuous due east wind,

the shallow floats went west, while the deeper floats went
south of south-west. On this day the 27 Ji -foot float went

further than the shallower floats. A distinct distance was
noticeable between the 5 to 12-foot floats and the 15 to

27 J2 -foot floats. The former apparently went with the wind,

while the latter went out into the lake. This day the 27 >^-

foot float went 7,500 feet south-west, and was about on the

line of Leslie Street produced.

On September ist, with an 18-mile north-west wind, the

floats went 8,700 feet south-south-east of the buoy and out

in the lake on the line of Woodbine Avenue produced. The
wind on August 30th was 8 to n miles south, and on the

31st, 3 to 14 miles south-west.

On September 2nd the wind blew from a westerly direc-

tion. 10 to 12 miles an hour, and our floats were found about

5 miles east and H mile from shore, opposite Scarboro'

Bluffs.

Numerous other examples might be given, but space

will not permit.

By making a study of all the data the following con-

clusions have been drawn :
—

(i) With no wind there is a gradual movement of the

water towards the east.

(2) There is practically no regular current in Lake
Ontario in any particular direction.

(3) Currents are formed in the vicinity of the outlet

by the action of the wind only, and their velnrity increases

inversely as the depth.

(4) The surface water moves in the direction of the

wind, but when within two or three thousand feet of shore

it tends to run parallel with the shore in either direction,

depending entirely on the direction of the wind at the time

;

but this current has not sufficient velocity to transport sand.

(s) The sub-surface water is not affected as rapidly as

the surface, and may continue to move in one direction for

hours after the wind has blown in that direction and at the

same time as the surface water is moving in the opposite

direction.

There is a current along shore caused by the wind

directly, and indirectly by the wind through the waves, the

direction of this current depending upon the direction of

the wind.

The one prominent point of these conclusions is that

the wind governs the current.

The writer does not like the word "current" to describe

the gradual easterly movement of the water in calm weather
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There is, however, a noticeable current during- storms or

'

winds.

Before discussing- the velocity of the wind and lui rents

a short description of the sewer outlet might be here given.

The end of the outlet from the sewage disposal tanks will

be 3,500 feet from the lake shore and at about right angles
to the shore. The pipe will be of steel, 60 inches in dia-

meter, having the last 500 feet (outer end) tapered from 60
inches to 24 inches diameter. This tapered end will have
120 holes, 4 inches diameter, spaced about 4 ft. 2 in. apart,

so that it will be in the form of a huge submerged spray.

The effluent will have a velocity of from 2 to 7 feet per
second in the pipe, depending on the elevation of the sur-

face of the water of the lake.

During low water the velocity in the pipe will be
greatest, so that the effluent will be spread out over a large
area, while during high water, while there is less velocity

in the pipe, the discharge takes place in deeper water.

The outlet will be in 29 feet of water at average lake
level, and the holes are on each side of the pipe and end.

The specific gravity of the effluent will be about 1.002.

The velocity of the sewage in the tanks will be so reduced
that practically no solids will reach the outlet.

During calm weather this large body of greatly diluted

effluent will be carried east. During continued winds from
any direction it will be carried in that direction. It will keep
rising to the surface, and constantly be changing its velocity

and direction, thus becoming more diluted. It will be tossed

about by the waves and oxidized ; if there are no waves,
and necessarily no wind, it will drift east. If it is washed
into shore to the west of the outlet, it will be because of

east winds and on account of the great sweep of these winds
up the lake. The greatest waves are from the east, so that

the greatest oxidation will take place during these winds.

However, a large part of the diluted effluent may remain
below the influence of the waves and be carried by the

current.

The greatest current we found from the east was at a
'

depth of s feet, and was the rate of 0.35 miles per hour.

At the same time as we had this current at a depth of 5 feet

we found only 0.12 miles per hour at a depth of 27 feet.

This was caused by a blow of four days' duration from the

east. The greatest current in any direction that we found
at a depth of 27 feet was at the rate of 0.2S miles per hour
towards the east.

The accompanying table gives a record of the winds as

tecorded at the Toronto Observatory from June ist, 1908,

to September 31st, 1909.

When a wind is given as east or west it is understood
to be from an easterly or westerly direction.

The. only winds which would cause the current to pass
from the sewer outlet to the waterworks intake would be
from the east or north-east, but as we have not separated
these we will assume all easterly winds blow towards the

intake.

We find there were 31.1 per cent, of the winds from this

direction in 4S5 days, while 69.9 per cent, of the winds were
from other directions.

On account of the nature of the outlet ; the variable

winds and variable currents caused by them; the fact that

the wind does not blow in any one direction for any great

length of time; and of the further fact that the general
movement of the whole mass of water is to the cast, I am
forrrd to believe that the effluent will be perfectly diffused

and carried away without harm to the city of Toronto or 1

.inv r.' ichboring towns further east.

Before concluding, I would like to make a few remarks
about the "theories" of Lake Ontario currents wc so often

hear or read about.

It is a settled fact in the minds of a number of people
that the waters of the Niagara River run straight for To-
ronto, and maintain their velocity throughout the thirty-four

miles. For some reason this current is split up and causes
shore currents, one of which runs from east to west from
near the proposed sewer outlet towards the waterworks
intake. I have been unable to find from what source this

information has been gathered, because no observations of

such a current have been made.
The waters of the Niagara River entering- Lake Ontario

at Niagara would have about as much influence on the

lake current at Toronto as a garden hose discharging into

Toronto Bay at Yonge Street would have on the current of

the water at Centre Island.

The mean velocity of the Niagara at Lewiston is 3.12

feet per second, and less at Niagara, .'^t a distance of 2.8

miles from the mouth of the Niagara shoals are formed,

because the current has been so diminished that it cannot

transport sand. This means that in a distance of, say,

three miles, the current has been reduced to about one foot

per second, so that the remaining velocity would be lost

completely in another half mile. The slightest wind blowing

/ 9 9
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along the shore, and the material, even boulders, are moved
in a zigzag- path towards the west. We never get waves

from the west which arc nearly as high as those from the

oast, conscquontly the net result of the wave action is a

movement of solid material along the shore towards the

west. The influence of this current is not noticeable, as far

ns its sand-transporting power is concerned, for more than

1 few hundred feet from shore.

Nothing has been said about the opinion of the fisher-

men along the shores, but it has been repeatedly noticed

that the nets are set to suit an easterly movement of the

water. As a matter of fact, all the fishermen say there

generally is a current towards the east.

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

(Continued from Page 617)

Copies of these orders may be secured from the Canadian Engineer

for a smalt fee.

8616—November S—.Authorizing the C.P.R. to construct,

maintain and operate an additional line of railway across Park

Avenue, town of St. Louis, P.Q.

8617—November 5—.Authorizing- the C.P.R. to construct,

maintain and operate an industrial spur for the Massey-

Harris Company, Ltd., for the Turpin Fur Company in City

of Lethbridge, .Alta.

8618—November 11—Granting leave to the C.N.Q. Ry.

to construct its lines and tracks across public road in R. 3,

Par. Ste. Julienne, P.Q.

8619—November 11—Granting leave to the C.N.Q. Ry.

to construct its lines and tracks across P.C. in Parish St.

Jacques, P.Q.

8620—November 8—Dismissing complaint of Louis

Vallee, Ernest Belisle, and Cotave Courchesne, of La Bale

du Febvre, P.Q., against condition of railway crossings of

Province of Quebec, Montreal and So. Ry.

8621—November Sth—Dismissing application of the

C. N. Q. Railway, for leave to construct its railway across

highways in the Parish of Beauport, Co. of Quebec, P. Q.

8622—November loth—Granting leave to the Tilbury

Telephone Company, Limited, to erect, place, and maintain

its wires across the track of the M.C.R.R. at P. C, 2'-^ miles

easy of Tilbury, Station, Ontario.

8623—November loth—Granting leave to the Government

of the Province of Alberta, to erect, place, and maintain its

wires across the track of the C. P. Railway, between Sec-

tions 3 and 4, Township 46, R. 18, west 4th ^leridian, near

Bawlf Station, .Alberta.

8624—November 3rd—Granting leave to the C. N. Q.

Railway, to open for the carriage of traffic portion of its

line of railway from St. Jacques to the junction with its line

of railway near Dugas, P. Q.

8625—November 8th—Dismissing complaint of Ernest

Lyster, of Gore Station, P. Q,, complaining of the unsatis-

factory and dangerous train service furnished by the G. T.

Railway, at Gore, P. Q.

8626—November Sth—Dismissing complaint of the Do-

minion Park Co., Ltd., Montreal, alleging excessive rates

charged by the Bell Telephone Company for the use of tel-

ephones at Dominion Park, Montreal.

8627—October 21st—Authorizing the G. T. Railway to

expropriate certain lands in the city of Guclph, Ontario, upon
which to provide a proper passenger station.

S62S—November 5th—.Authorizing the town of Palmer-

ston, Ontario, to construct a drain or ditch, under the tracks

of the G. T. Railway, at one mile post on its Kincardine

branch.

K629—November loth—Authorizing the C. P. Railway,

to construct, maintarn, and operate branch line of railway

for Lombard Bros. & Marshall, near Milan Station, P. Q.

S630—November i ith—Granting leave to the Saskat-

chewan Government to erect, place, and maintain its wires

across the track of the C. P. .Railway, at Estevan, Sask.

8631—November loth—Ordering that the Grand Trunk
Railway shall not be entitled to make any extra charge for

the switching performed by it at the spbr to the premises of

Christie-Henderson & Company, at Ilespclcr and the city of

Guelph, Ontario.

8632—November 15th—Authorizing the Municipal Cor-

poration of the town of Hanover, Ontario, to lay and there-

after maintain an extension of its present water main from

Proctor Street, across portion of the yard of the Grand
Trunk Railway, to connect with the present main running

across said yard.

8633—November 15th—.Authorizing the Corporation of

the city of Toronto, Ontario, to construct a sewer on Daven-

port Road, under tracks of Canadian Pacific Railway, said

!

city.

8634—November 15th—.Authorizing Henri Cauchon, of

Beauport, P. Q., to construct and thereafter maintain drain

pipe and water pipe across the property of the Quebec Rail-

way Light & Power Company, at Beauport, P. Q.

8635—November isth—Granting leave to the Board of

Light and Heat Commissioners of Guelph, Ontario, to erect,

place, and maintain its electric wires across the track of the

Grand Trunk Raiway, where the same intersects the road-

way known as Duke Street, in said city.

8636—November nth—Directing the Grand Trunk Rail-

way to provide and construct a suitable intcrswitching in the

town of Brampton, Ontario.

8637—November 12th—.Approving interlocking plant of

the Michigan Central Railway, to be installed at the east end

of its Windsor Yard, Windsor, Ontario.

S63S—November 12th—Granting leave to the Grand

Trunk Railway to connect its line of railway with the tracks

of the Niagara Peninsula Railway Company, in Lot 31, Con-

cession I, Township of Humberstone, County of Welland,

Ontario.

8639—November 12th—Granting leave to the Grand

Trunk Raihvay, to join its tracks with the tracks of the

C. N. Q. Railway, in the town of Hawkesbur^-, Ontario.

8640—November 12th—.Authorizing the Grand Trunk

Raihvay to construct an iron foot-bridge for pedestrians over

its railway, where the same crosses Metcalfe Street, Guelph,

Ontario.

8641—November 15th—.Authorizing Cie Fenciere Subur-

baine de Montreal, P. Q., to construct and thereafter main-

tain sewer under the track of the Canadian Northern Quebec

Railway, at Long Point, County Hochelaga, P. Q.

8642—November i6th—Granting leave to the Board of

Light and Heat Commissioners of Guelph, Ontario, to erect,

place, and maintain its electric light wires across the track

of the Grand Trunk Railway, where the same intersects the

roadway known as Huskisson Street, Guelph, Ontario,

8643—November i6th—.Approving and , sanctioning loca-

tion of the Canadian Northern Railway Company's line of

railway through Township 5, R. 6, west of the 2nd Meridian,

Province Saskatchewan, mileage 65.16 to 70.29.

8644—November i6th—Granting leave to the Canadian

Pacific Railway, to divert the road allowance between S. W.
}i of Section 23, and S. E. % of Section 22, near Exshaw
Station, .Alberta.
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PROBLEMS IN APPLIED STATICS.

T. R. Loudon, B.A.Sc.

(Registered in Accordance with the Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knowledge of the subject of Statics, or is in a

position to read some text on such theory.

Fig. 81 represents an ordinary bell crank.

If a force P of 100 pounds be exerted at the joint

of the upper arm as indicated, what force S must be

exerted at the joint of the other arm in order to preserve

equilibrium?

Consider the crank as the body acted upon. The

forces acting on this body are P, S, and the reaction Q
of the pin on the crank, and for this problem P and S

will Ix- considered as acting perpendicularly to the arms

of the crank. Since these forces arc in oquilibriuin, their

Fig. 81.

lines of action must intersect at a common point as

indicated. (Three forces in equilibrium must act at a

point.) These forces being in equilibrium, -M = o.

Take moments about the point C, the c-entre of

rotation of the crank.

2M = Mp + Mq + Ms = o.

—P. 2 ~ Q.o + S. iji = o.

Putting in the value of P = 100, we get

:

— 100 X + O + 2'4. S = o.

S = 80.

angle of which is the required inclination. If the

hypotenuse of this triangle be calculated, the required

sine or cosine may be obtained.

King Post Truss.

Fig. 82 represents a simple form of roof or bridge

truss, known as a King Post Truss. It must be clearly

understood, however, that the ordinary forms of roof

bracing, consisting of the rafters and scantling tie-rods,

which resemble the above truss in outline, 'do not really

present the same problem as will be heroin discussed.

Usualh', the rafters have the roof sheeting, shingles,

etc., h'ing directly on them over their entire length. In

C isThe positive result shows that the Ms about

positive; i.e., S acts as indicted on the diagram.

Now, although S is the force which must act with

P and Q to give equilibrium, it must be clearly under-

stood that if a force P Ix; exerted at one end of the

crank as shown, that the crank will exert at the other

end a force equal but opposite to S on any body to which

it may be fastened. The body in resisting this will exert

the force S as shown.

To Find the Reaction :—

.A-pply cither the equation -X = o or -Y = o to the

.set of forces P, Q, and S. The value of the sine or

cosine of the angle of inclination of Q may be found

from the given distances of P and S from C, these dis-

tances forming the sides of a right .-mgled triangle, one

Fig. 82.

this case, these rafters are inclined beams supporting

a distributed load, and the stress in them will not

be simple Compression, but a combination of both

Tension and Compression due to bending. If, however,

stringers or purlins be laid from truss to truss on the

roofing system so as to lie at the joints of the trusses,

or nearly, so, and if the rafters and roofing be built on

these stringers, the load will then be transferred to the

truss merely at the joints, and the case may then be

worked out by the methods taken up so far. Fig. 82 .\

Pur/in

Purl.r,

floftlr

rlin

illustrates, for another form of roof truss, the method
of laying down purlins and building on them.

There is also a form of bridge truss very conimonlv

met with on country roads which is sometimes called

a King Post Truss. The structure referred to has a

heavv timber l)eam laid between the abutments, and the

trussing above merely serves to stiffen this iK-am. In

this case, the beam, which seemingly corresponds to the

horizontal tie-rod of the ordinary King Post Truss, is

not in simple Tension, but has both Tension and Com-
pression existing in it, and the.se stresses cannot he

found bv elementary methods.

Required to find the stress in the members of the

truss (l"ij5. S2).

Analytical Solution:

—

The whole truss is a body acted npim by a set of

outside forces. These forces, the two loads \B .md V.V

,

nl
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and the two abutment reactions BF and EA, arc in

equilibrium; tlierelorc, -X = o; -V = o; -M = o.

Take moments about a point in the line of action of

one of the abutment reactions, say, the point I'.

^M = M.\B + Mi;i- + Mbi" + Mfa - o.

Since BF is unknown, assimie Mm posiiixe.

3,000 X 10 -f 1,000 X 10 + Hi'" X JO +
EA X o = o.

BF = — 2,000.

From tlie negative sign oi iho result, it is seen that

Mbf about P is negative; i.e., HI'' arts upwaril.

SY = Y.AB + Vef + Vbt + Ve.\ = o.

—3,000— 1,000 + 2,000 -I- EA = o.

E.'V = 2,000.

From the positi\e result we inf<'r that Vi: \ is posi-

tice ; i.e., E.\ acts upward.

Consider the forces acting on the pin at the point

E.\C. The known and unknown forces are represented

in the Statical Diagram (Fig. 83).

2Y = Ye.\ + Y.\c + YcE = o.

EA + .VC sin 45° + o = o.

I

2,000 + -VC. (-0 = 0.

^2
.\C = 2,000. v'2.

Becau.se of the negati\e result, the Y.\c is evidently

^000 ^ooo

1000

negative. .'\C, therefore, acts against the pin; i.e., the

member kC is in compression 2,000 v'2 pounds.

2X = Xe.\ + X.^c + XcE = o.

o — AC sin 45° + CE = o.

I

o— 2,000. v'2. h CE = o.

V2
CE = 2,000.

The positive result shows that Xce is positive. CE,
therefore, acts away from the pin ; i.e. , the member CE
is in tension 2,000 pounds.

Consider the point BFD. The forces acting on the

pin are indicated in the Statical Diagram (Fig. 84).

SY = Ybf + Yfd + Ydb = o.

BF + o + DB sin 45° = o.

I

2,000 + o + DB. — =0.
V2
DB = — 2,000. v'2.

From the negative result, the Yub is seen to l>e

negative. DB, therefore, acts against the pin; i.e., the
member DB is in compression 2,000. v2 pounds.

-X = Ybf + Yfd + Y»u = o.

o + FD + DB cos 45° = o.

I

o + FD + 2,000. 'J i. — = 0.

v'2

I'M) = 2 ,QOO.

rile .\ii) is exideiitly negative. I'D, therefore, acts
aw.iy from the pin; i.e., the member FI) is in tension
2,000 pounds.

(The solution for the point MI-IX will Ik- given
next week.)

RAILWAY ORDERS.

(Continued from paKC 621.)
8645—November 16th— Grantinjf leave to the Corpora-

tion of the city of Winnipeg-, Manitoba, to erect, place, and
maintain its electric liifht wires across the track of the Can-
adian Pacific Railway, where the same crosses Grey Street,

Winnipeg, Manitoba.

8646—November i6th—Granting- leave to the St. Maurice
Valley Railway Company, to divert sliehtlv the present high-
way at Station 230-03, and to construct and undergrade
crossing at said station at Grand Mere, P. O.

8647—November i6th—Granting leave to the Nipissing

Power Company, to erect, place, and maintain its transmis-

sion lines across the track of the Grand Trunk Railway, at

highway, at Callander, Ontario.

S64S—November i6th—.Approving and sanctioning pro-

posed deviation cf the Canadian Pacific Railway of its line

of railway from mileage 54 to mileage 54.22, Woodstock
section.

S64g—November i6th—Approving location and detail

plans of the Canadian Pacific Railway Company's station,

at Midale, Saskatchewan.

8650 to 8652 Inc.—November i6th—Granting leave to the

Bell Telephone Company, to erect, place, and maintain its

wires across the track of the Canadian Pacific Railway Com-
pany's tracks at a point one mile east of Islington Station,

Ontario, at P. C. 25 yards east of Islington Station, Ontario,
and at DuflFerin Street, Toronto. Ontario.

8653—November i6th—Granting leave to the Theodore,

Springside and Beaverdale Rural Telephone Company, to

erect, place, and maintain its wires across the track of the

Canadian Pacific Railway, at Springside, Saskatchewan.

8654—November i6th—Granting leave to the Saskat-

chewan Government Telephone to erect, place, and main-

tain its wires across the track of the Canadian Pacific Rail-

way at Richardson, Saskatchewan.

8655 & S656—November nth—.\uth0ri2ing the town of

Penetanguishene, Ontario, to lay and thereafter maintain d'

steel pipe, to replace defective culvert or ditch, under track

of the Grand Trunk Railway, at the foot of Queen Street,

town of Penetanguishene, Ontario, also to place a sewer pipe

under the tracks cf the Grand Trunk Railway, at Burke St.,

said town.

GAS ENGINE PUMPING vs. HIGH DUTY STEAM
PUMPS—By L. G. Read, M.E.. A.. Mem. C.S.C.E..

It is now very generally conceded bv the engineering
fraternity that gas engines have come to stay : indeed, in no
branch of applied science has anything like a corresponding
advance been made during so short a space of time as in the

design and efficiency of the prime mover.

*Chief F.ngineer of The Colonial F.ntreering Co., Ltd..

222 .St. James Street. Montreal.
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A few years ago the internal combustion engine occupied

a small field consisting of small units—doing work of small

importance, and was not even considered eligible to take the

place of an ordinary non-condensing simple steam engine in

driving.an ordinary ten-hour-per-day factory load. To-day the

ten-hour factory load is among the least of its marvellous

accomplishments. To-day there is no kind of duty so sensi-

tive, so irregular, or so large that it does not successfully

perform.

In paper mills, textile mills, cement mills and central

generating stations it has not only proved its own reliability

but has maintained its unchallenged superiority over the

best performances of steam engines in points of fuel con-

sumption per b.h.p. hour, and now it has entered the field of

pumping—the field in which steam engines have attained

their most brilliant results, It, enters this important field

too, not to compete for honors merely against the direct-

acting non-fly-whtel make of steam pump, but against the

steam pump's "Champion" unit—the hitrh duty type.

With perhaps less than a dozen exceptions, there is not

a pumping unit on this continent which is averaging, under

ordinary dj^ily working conditions, more than one hundred

millions of foot pounds duty per hundred pounds of coal,

and it is safe to say that the average foot pound duty--among

the municipal pumping plants : that is to say, taking the

best average—will fall far below seventy-five millions.

Without going into the reasons—the inherent ineffi-

ciencies of a steam plant, whether it be pumping or any

other duty, the universally conceded difficulty of maintain-

ing the efficiency of a steam plant under ordinary daily

working conditions, etc.—let us compare the showing which

a suction gas-engine pump is prepared to make, against a

high-duty steam pump.

To begin with—it must be remembered that the results

obtained with the steam pump under expert test and the re-

sults shown under daily working conditions are vastly dif-

ferent—for the reason that its overall economy depends

mainly upon its boiler evaporative efficiency and it is need-

less to dwell upon the fact that whereas, under expert hand-

ling, with all surfaces clean and with proper draft pressure,

an evaporation of ten pounds of water per pound of coal may
be obtained, this evaporation falls off rapidly under ordin-

ary daily working conditions, and as against which the suc-

tion gas engine^having no surfaces to become foul, no vary-

ing draft pressure, not depending upon evaporative effi-

ciency, stoking or any of the many other separated elements

of the steam plant, maintains its expert results automatically

and continuously. And it must be particularly borne in

mind that guarantees obtainable on high-duty steam pumps

are invariably based upon a given foot pound duty "per

thousand pounds of dry steam " — without regard to the

amount of coal which may have to be burned in order to

supply the "thousand pounds of dry steam," and that the

actual yearly coal economy is 35 to sojier cent, below the usu-

ally advertised results. .\s against this""a guarantee is given on

the gas engine based upon a given foot pound duty per

hundred pounds of coal and covering a period of an entire

year's run, thus leaving jo doubt as to over-all results or as

to its continued economy.

The Hornsby-Stockport gas engine has demonstrated

—in many installations in Canada—that, under continuous

ordinary daily working conditions, a fuel economy of less

than onie pound of Pennsylvania anthracite pea coal per

h.h.p. hour is obtained ; that is to say, it delivers on the

engine shaft 33,000 foot pounds x 60 minutes = 1,980,000 foot

pounds per hour per pound of coal, or 198,000,000 foot

pounds per hour 100 pounds of coal.

Should this engine, therefore, be direct coupled to a

multiple-throw pump with an overall efficiency of say 80 per

cent., then the combined efficiency would be 198,000^000 x

80 per cent, or a foot pound duty of 158,400,000 per too

pounds of coal. Usintr a clean anthracite pea coal (such as

is easily obtainable in the Canadian market) at a cost of say

$5.00 per ton and pumping against a head of 100 feet—in-

cluding suction lift—this gas engine has to its credit the

phenomenal economy of 22.5 cents fuel cost per 1 58,400,000

foot pounds duty—net! or, expressed in terms representing

daily working conditions, would pump one hundred and fifty

eight thousand four hundred Imperial gallons per hour,

against 100 feet head, for a total fuel cost of only 22 J^ cents,

or 3,800,000 gallons per 24 hours for a total fuel cost of only
$5.4o--cnough water to supply a city of 30,000 populatioi

and with 800,000 gallons per day as a margin. 3,800,000
gallons of water per day for a fuel cost of only $5.40 being
equal to only $1.42 per million gallons per day!

It is perfectly safe to say that—with two, possibly three
—exceptions, there is not a town in the entire Dominion
but what its fuel cost for pumping is from three to ten times
this cost. And the above figures represent by no means
the best this gas engine can do. They represent an econ-
omy which is easily obtainable with small units—say down
to 50 b.h.p.

As a matter of fact, in the larger units, say from 250 to

1,000 b.h.p.—a fuel consumption is easily shown of .8 of a
pound of coal per b.h.p. hour^ Taking, then, the pump
efficiency still at 80 per cent., the result would be
158,400,000

=198,000,000 foot pounds per 100 lbs. of coal or
.8

a fuel cost of only $1.14 per million gallons against 100
feet head.

No steam pumping unit—though it be of the best de-
sign, equipped with the most refined auxiliaries, and oper
ated under the most ideal conditions, can approach such
results ! Furthermore, this gas engine can be attached to

a turbine pump—a pump which is the acme of simplicity

by means of the famous Wuest Double Helical Speed In-

creasing Gear—a gear which, like the gas engine, has re-

cently forced its own merit upon a doubting public—and
show results which, under ordinary dailv working condi-

tions, are rarely equalled even by the best modern high-^uty
steam pumps.

Taking one pound of five dollar co^al for the gas en-

gine per b.h.p. hour, 97 per cent, efficiency for the gear
and a turbine pump efficiency of say 68 per cent., the result

(with ample margin of safety) is 33,000 .x 60 x 100 x 97 per
cent. X 68 per cent. =over 130,000,000 foot pounds duty per
100 pounds of coal.

How many high-duty pumping sets — in the United
States and Canada combined—will average a daily working
result of even one hundred million foot pounds duty per

100 pounds of coal? Not a dozen!

And yet here is a gas engine, with self-contained en-

closed gear and turbine pump—with capital cost, space oc-

cupied, cost of maintenance, attendance with maximum
simplicity, fewness of parts, ease of accessibility—all in its

favor-—which, almost without attention, will develop 13O)-

000,000 foot pounds per 100 pounds of coal every day in the

year, and with the crowning feature of automatic regulation

of its own economy—since not a pound of coal can be con-

sumed except in direct proportion to the actual horse power
required on the engine shaft.

In other words the efficiency of the steam plant depends
directly upon boiler evaporative economy, and the boiler

economy depends directly upon the intelligence with which
every pound of coal is fired.

As against these varying and uncertain elements the

gas plant eliminates all consideration of evaporative econ-
omy, draft pressure or intelligence of firing—by the substi-

tution of a device through which and bv no other means,
the consumption of fuel is regulated by the movement of

the engine piston itself and since variation of piston resis-

tance is instantly met by the action of a sensitive governor,

it follows that no fuel can be converted except in direct pro-

portion to the variation of load.

It would be of great interest—did space permit—to go
more fully into plotted data covering direct comparisons
with actual results. May it suffice, however, for the mo-
ment, to say that very shortly a demonstration gas engine
pumping set will be installed in Montreal, consisting of a
small (55 h.p. ) gas engine with Wuest Double Helical gear
and a turbine pump, for the purpose of permanent exhibi-

tion—that Canadian engineers may see for themselves, not
merely expert results; but results obtainable by a continuous
24-hour-per-day performance. This exhibition unit will be
equipped with all necessary instruments for pumping under
a variety of quantities and heads and any competent engin-
eer will be permitted to make his own tests and satisfy him-
self as to results.

In a later issue of this journal the writer will deal with

the mechanical questions of gears, belt and rope drive of

turbine pumps.—[Advt.]
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. \Vc arc panicutady eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Quebec.
MONTRE.'VL.—The town of St. Louis is asking bids for

the construction of a tunnel under the C.P.R. tracks on St.

Lawrence Boulevard until 6th December. Plans and speci-

fications to be seen at town engineer's office, 5 Beaver Hall
Square, Montreal. A. F. Vincent, sec.-treas.

QUEBEC.—Tenders will be received up to Tuesday, 7th

December, for supplying materials and doing the following

works from ist May, 1910, to 1st January, igii:—Broken
stone, broken stone (special), unbroken stone, stone curb,
retaining walls, stone and brick pavements, sand, deals, etc.,

nails. Mr. \Y. D. Baillairge, city engineer.

QUEBEC.—Contractors for bridge superstructure are in-

vited to visit the office of the Board of Engineers in the Can-
adian Express Building, Montreal, after January 3rd, 1910,

where information may be had to enable them to prepare
bids for the superstructure of a 1,758 feet span bridge 88 feet

in width. The contractor is invited to submit alternative

designs, which must conform to the conditions laid down in

the general specification. L. K. Jones, secretary. Depart-
ment of Railways and Canals, Ottawa. (Advertised in the

Canadian Engineer.)

Ontario.

COBALT.—Tenders will be received until Monday,
December 6th, for grading required in connection with the
construction of tracks at Cobalt, Ont. Further particulars
are given in our advertising pages. Temiskaming and
Northern Ontario Railway, 25 Toronto Street, Toronto.

COBOURG.—Tenders will be received up to Monday,
the 6th December, for an 8-inch vitrified tile drain, about
2,000 feet in length and from 6 to 14 feet in depth. D. H.
Minaker, Town Clerk.

BERLIN.—Tenders will be received up to 14th December
by Edmond Pequegnat, secretary of the Berlin School Board,
Berlin, Ont., for the erection of an eight-rooom public school.

Munro & Mead, architects, Hamilton, Ont.
TORONTO. ^—Tenders will be received up to December

-th for the supply of two 5-ton auto trucks. Specifications

may be seen upon application at the office of the Medical
Health Officer, City Hall.

TORONTO.—Tenders wanted for digging and drilling

wells. McBrien Manufacturing Company, Main Street and
Bartlett Avenue, or 1,000 Bloor Street West.

TORONTO.—Tenders will be received up to Thursday,
December 7th, for the supply, erection and completion of

floor beams for the engine-house of the main pumping sta-

tion. Mr. Joseph Oliver (Mayor), chairman Board of Con-
trol. (Advertised in the Canadian Engineer.)

LATCHFORD.—A second-hand 25 or 30-ton yard loco-

motive is wanted by the Empire Lumber Company, Latch-
ford, Ont.

WALKERTON.—A second-hand open heater and boiler

for 80 horse-power steam plant is required by B. P. Kent &
Company, of Walkerton.
Manitoba.

WINNIPEG.—Tenders will be received up to Thursday,
December gth, for the erection of iron fences at the Alexandra
and Isbister Schools. For specifications and form of tender
apply to J. B. Mitchell, Commissioner of Buildings, School
Board Office.

WINNIPEG.—Tenders for 500 cords of tamarac or jack-

pine wood will be received up to Thursday, December gth.

For specifications, forms of tender or further information
apply to J. B. Mitchell.

WINNIPEG.—Tenders for 600 tons of Youghiogheny
steam coal will be received up to Thursday, December gth.

For specifications, forms of tender, or further information
apply to J. B. Mitchell.

British Coiumbia.
VAXCOUVEk.—Tenders will be received until Decem-

ber loth lor the construction of a sewerage system for Van-
couver Heights. D.L. 186. Tracy & Kilmer, civil engi-
neers, 411 Howe Street.

VANCOUVER.—Tenders arc invited by the clerk of the
municipality of South Vancouver for 254,000 feet of ditching
for water mains.

VICTORIA.—Tenders are invited for paving materials.
The British Columbia Hassam Company have offered to lay

a Hassam pavement on Douglas Street for $2.25 a yard, with
a ten-year guarantee. Mr. C. H. B. Topp is the city engineer.

NELSON. — By the Nelson Street Railway Company,
Limited, tenders are requested for two semi-convertible cars
and for station metering and switching equipment, full par-
ticulars of which with copies of specifications can be secured
at the office of E. B. McDermid, Secretary-treasurer.

CONTRACTS AWARDED.

Nova Scotia.

Il.XLIFAX.—A contract has been awarded to Farquhar
Brothers for heating the Chebuctos school.
Quebec.

MONTREAL.—A contract for the erection of the new
bath in St. Denis Ward was given to Mr. Langevin at

$26,500.
Ontario.

BURLEIGH.—Some weeks ago we stated that Bishop &
Buchanan, of Owen Sound and Peterborough, would prob-
ably be awarded a contract for the construction at Burleigh
Falls of a dam to cost about $50,000. This was confirmed
on Tuesday.

COBOURG. ^—A contract has been let by the Provincial
Steel Company to M. Jex & Company, Cobourg, for a 135
foot extension to the plant here.

Hamilton —Scwer contracts were as follows:—J. J.

Armstrong got the contract for constructing part of the
sewers at the following prices: On Arthur street, 40 cents
a foot; on Imperial street, 35 cents a foot; on the private

right of way, 40 (.ent.-. The engineer's estimates were 47
cents^ 3g cents and 41 cents. Andrew Mercer was awarded
the contract for constructing that part of the sewer on
the base line at go cents. The engineer's estimate was 02
cents. Thomas Williamson's tender of $1,325 to lay the
iron pipe for the. extension of the Ferguson avenue sewer
through the revetment wall was accepted.

TORONTO.—For steel work, gates and railings in con-
nection with the Broadview Avenue lavatory, the following
tenders were received:—$764.70, $7g2.75, $720.00, $820.00,

$1,051.00. The contract was awarded to W. Groeger, No.
65 Jarvis Street, Toronto, price $720.

TORONTO.—Tenders for 37,600 pounds, approximately,
of copper wire for the electrical branch of the works de-
partment were as follows: 16 i/ioc, 16 35/iooc., 16 ii/iooc.,
per pound. The Board awarded the contract to the Cana-
dian General Electric Co., Limited at 16 i/ioc. per pound.

LONDON.—The Bissel Company, of Toledo, Ohio, have
been awarded a contract for 450 35-foot poles at $5.15 each
bv the Niagara Power Committee of the Citv Council.

TORONTO.—Contracts have been awarded by the
Hydro-Electric Power Commission for heating apparatus for

the transformer stations. Two steel boilers will be installed
in the Niagara Falls and Toronto stations by John Inglis &
Sons, of Toronto, for $515. Two more boilers will be placed
in the Dundas and London stations by E. Leonard & Sons,
of London, Ont., for $511. Cast iron boilers will be placed
in the stations at Guelph and Preston by Taylor. Forbes &
Company, of Guelph, for $511. Similar boilers will be in-

stalled in Berlin, Stratford, St. Mary's, and St. Thomas, by
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the Gurney Foundry Company, Toronto, for $9,520. Cable

tenders have also been awarded: Siemens Bros.' Dynamo
Works, of Great Britain, are to supply a 12,000-volt induction

cable for $21,149, also a submarine cable for $1,943.12, and
an underground cable for $1,556.

WOODSTOCK.—The Woodstock Water and Light Com-
missioners have awarded the contract for the supply of the

equipment for the Hydro-Electric power station here to the

Canadian General Electric Company, of Toronto, for $20,000.

TORONTO.—Tenders for the supply of 3,000 lineal feet

of 60-inch rivetted steel pipe, and 500 lineal feet of special

rivetted steel tapered pipe, also 1,782 lineal feet of 60-inch

reinforced concrete pipe for the sewage disposal outfall were
as follows :

—

60-inch Reinforced 60-inch Steel

Concrete Pipe. Pipe.

Tender Bulk Sum. Bulk Sum.
No. I $41 ,000 00
" 2 56,630 00
" 3 $21,56200
" 4 21,50000

5 18,855 00
" 6 55,530 00
" 7 (Informal 57,60000

8 48,152 00
" 9 (Informal) 74,00000

Tender No. i, of the Canada Foundry Company, Toronto,
for rivctte'd steel pipe, and tender No. 5, of Mr. E. W. Hyde,
jr., for reinforced concrete pipe were accepted. The rivetted

steel pipe is to be used out in the lake, and the reinforced

concrete pipe across .'\shbrids:e's Bay.

British Columbia

V.WCOUVER.—Palmer Bros. & Henning, were award-
ed a contract for the substructure of the new Cambie steel

bridge, at $212,600, while the Canadian Bridge Company,
Limited, of Walkeryille, Ontario, received the contract for

the stiperstructure at $439,210. Full particulars of all ten-

ders submitted and figures showing dimensions, etc., were
printed on page 607 of our issue last week.

V.ANCOL'\'ER.—The Western Engineering Company,
Ltd., have been awarded a contract by the municipality of

South Vancouver for an electric plunger pump at $925. The
pump will be made by Messrs. Hayward, Taylor & Company,
of London. England, and will be driven by an A. C. motor.
It will be designed to deliver 6,400 gallons of clear water per
hour through 7,000 feet of six-inch pipe with a total head of

200 feet. The following firms were awarded contracts for

water fixtures: Messrs. Crane & Company for galvanized fit-

tings, amounting to $147.13; the Terminal City Iron Works
Company for cast iron specials, amounting to i$2,o33.36; the

Canadian Fairbanks Company for galvanized iron piping
amounting to $2,350.80, also for brass goods amounting to

$1,814.68; Messrs. Robertson, Godson & Company for hy-

drants at $48 each. The British Columbia Electric Company
was given an order for lighting, which will involve the in-

stallation of 150 arc lights.

VICTORI.\.—.At a recent meeting of the City Council
tenders for twelve iron posts, to be erected on the Causeway
for street lighting purposes, and to support the trolley wires,

were received from .Andrew Gray at $1,300, and from Hutch-
inson Brothers at $1,500. The tenders were referred to the

electric lighting committee and the purchasing agent to

award the contract. The tender of the Colbert Heating and
Plumbing Company for twenty tons of pig lead at $3. 59 per

100 pounds was accepted.

A despatch from Ottawa says the Dominion Railway
Commission on December 7 will consider the question of

issuing a general order compelling all railways under its

jurisdiction to equip cars with air brakes. The matter will

come up in connection with an application recently made for

an order of the board requiring air brakes equipment to be
placed on the cars of the Hamilton & Buffalo and the Hamil-
ton Radial Electric Railways, which are Federally incorpor-

ated. Should the board decide to issue a general order the

other electric railways affected will be the Essex Terminal,
the Oshawa Railway, the Ottawa Electric, the Hull Electric,

the Montreal Park and Island, the Montreal Terminal Com-
pany, the Ouebcc Railway, the St. John, N.B., Railway Com-
pany.

RAILWAYS—STEAM AND ELECTRIC.

Quebec.

MONTRE.AL.—Three consulting engineers from New
York city have been paying a quiet professional visit to

Montreal during the past week and although no authorita-
tive statement as to their business was given out, it is be-
lieved they arc looking over the ground with a view to fur-

nishing plans and estimates for either an elevated or an
underground street railway system in the heart of the city.

Ontario

COBOURG.—Every section of the C.N.R. in Northum-
berland and Durham Counties is the scene of much activity.

Between Trenton and Brighton over four miles of track is

already graded, while the right-of-way is nearly all fenced in.

Mr. J. O. Giroux, contractor at Colborne, brought in a train

load of horses recently and work is being pushed in that

vicinity. The route is through a fine stretch of country, and
it is said that the heaviest grade in the road and greatest
curve will be but three degrees, and this where the C.N.R.
joins the C.O.R. near Trenton.

KINGSTON.—An agreement has been reached between
the City council and the Street Railway Company, who have
accepted the terms offered a month ago by the Light, Heat
and Power Committee. Mr. H. W. Richardson, president of

the railway signed a contract for five years to take power at

$1,20 per kilowatt hour. The service has been discontinued
for several days.

NIAG-ARA FALLS.— .A newspaper report says the coun-
cil of Stamford Township have ordered the Niagara and St

Catharines Street Railway Company to tear up their track
or restore a twenty-minute service between Falls View and
Montrose station.

OTTAWA.—The Grand Trunk Pacific Branch Lines
Company will apply to the parliament of Canada at its pre-

sent session for an act authorizing the construction cf the
following additional lines of railway : From a point on the
western division of the G.T.P. railway between the east
limit of range 12 and the west limit of range 17 west of the
third meridian, thence in a southwesterly and westerly dir-

ection to a point in the vicinity of Calgary or to a point
on the line which the company is authorized under para-
graph 14 of clause 11 of said chapter 99 to construct to Cal-
gary. From a point on the proposed line mentioned in the
preceding paragraph between the east limit of range 20, and
the west limit of range 28 west of the third meridian, thence
in an easterly and southeasterly direction to Regina or to a
point in the vicinity thereof. From a ooint in the proposed
line mentioned in paragraph 2 between the east limit of

range 24. and west limit of range 27. west of second meri-
dian, to Moose Jaw, or to a point in the vicinity thereof.

From a point on the western division of the G.T.P. be-

tween .Artland and Wainwright, thence in an easterly and
southeasterly direction to a point on the line which the com-
pany is authorized to construct to Battleford. From Regina
or a point in the vicinity thereof, thence in a southwesterly
and westerly direction to Lethbridge or to a point in the

vicinity of Lethbridge on a line which the company is au-
thorized to construct from Calgary to the boundary of the
province of .Albert at or near Coutts. The company will also

ask for power authorizing the issue of bonds to the extent
of $30,000 a mile for its said lines of railway and comprising
the said lines within what are defined as the "Manitoba
Saskatchewan and .Mberta extensions."

PORT ARTHUR.—Several parties of C.N.R. engineers
are out working near Nepigon surveying a right-of-way.
One party, in charge of Engineer Rose, is surveying be-

tween the Nepigon River and Long Lake and the other party

is operating near Red Rock, between Nepigon River and
Black Sturgeon River. The C.N.R. right-of-way is under-
stood to cross the Nepigon River at Dcschamps. The track
will run close to the C.P.R. line at this point.

.ST. THOM.A.S.—The commissioners cf the municipally-
owned street railway here, contemplate the purchase of two
new cars, the installation of new motors and extensions, and
debentures will probably be issued at an early date to pro-

vide the money.

TORONTO.—.An offer tn construct and operate a tube

railway here, for 12 years, has been made bv Messrs. Watson,
Smoke, Chisholm & Smith, on behalf of a client of theirs

whose identity has not been made public.
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Manitoba.
UlNMl'F.c;, -Tho Albcrla and (Ir.at Waterways Railway

northern line is now bein.i; rushed ahead rapidly, and n is

expected to have the whole 350 miles of line completed by
191 1. This announcment was made by Mr. J. A. L. Waddcll,
chief engineer for the company, who arrived in Winnipctf on
Monday to cnnaKC engineers for the survey operations. Ten
miles of grading have been finished, and Kir. Waddell stated

that this work was to be pushed ahead with all possible de-
spatch.

Alberta

i;i).MON'TOX.—By a majority of 1,311, the people of

Edmonton carried a by-law connected with the entrance of

<he C.P.K. to the city. The terms include the constructivin

of overhead bridges and subways on the streets crossed, the

city assuming- all liability for property damages.

LIGHT, HEAT. AND POWER.

Ontario.

ll.\MlLTO.\.—.-Vfter a Ioiik ti.Kht in the council and in

the courts the city council unanimously decided on Monday
to enter into a contract with the Ontario llvilro-Klectru-

Power Commission for 1,000 h.p., on terms outlined by the

Commission.
LONDON.

—

A contract with the London Klectric Com-
pany for street lij^htinj^-, was made this week, for one year,

with a three-months' cancellation clause. If the city desire
to brealc the contract by giving' the necessary notice, a slid-

ing scale of prices as presented by Mr. Chas. B. Hunt, the
manager, will be paid, but if it runs the whole year, the
present price, 23 cents per lamp, per night, will hold good.

OTT.AWA.—At a meeting of the Eastview council en
Wednesday night the first reading of a by-law to give the

Ottawa Electric Company a ten year franchise to operate in

the village and use of the streets, etc., came up. The rates

fixed in the franchise are very nearly the same as those in

the city. The franchise vvill be exclusive for five years, and
after that the company will be liable to competition.
British Columbia.

FERXIE.—The fires were lighted under the boilers of

the new municipal electric lighting plant at Fernie. for the

first time, on November iqth, and the machinery was found
to be in a most satisfactory condition. The consumers in

the city will probably be supplied with electric light in a few-

days and the streets of the city will then be lighted properly,

the first time since the fire destroyed the equipment. The
arc lamps fcr the principal streets are already in position.

SEWERAGE AND WATERWORKS.

Ontario.

H.\MILTON.—The Citv Engineer will lay out a sewer
scheme for the southwestern corner of the new annex, and a

new tank will be erected at the Ferguson Avenue sewage dis-

posal plant.
» ^ »

—

FINANCING PUBLIC WORKS.

Ontario.

MIDL.AND.—This town offers for sale until December
14th, $12,000 bonds, the proceeds of which will be used for

walks and sewers. Thos. L Trueman, secretary-treasurer.

TORONTO.—Three money by-laws are to be submitted
to the ratepayers of Toronto on January i. They are to

provide for issuin.g cfebentures as follows : To raise $750.ocK)

for the extension of Bloor Street easterly to Danforth .Av-

enue, and the construction of a viaduct in connection there-

with; to raise $320,000 for new buildings at the Exhibition
g-rounds, and $262,000 for the purchase of lands and the er-

ection thereon of six buildings for the fire department and
four police stations.

Manitoba.

MINIOT.-\.—LTntil December 7th, telephone debentures
amounting to $12,000 are offered for sale by this munici-
pality. Wm. Howard, secretary-treasurer.

VIRDEN.-^Debentures amountinp- to $25,000 are of-

fered for sale until December 20th bv the rural municipality

of Pipestcne, .Man. .\. P. Power, secretary-treasurer., \'ir-

drn. .\Lin.

British Columbia
\ .\.Nt I )r\ i:r.—Tenders are invited by the North Van-

couver City Ferries, Limited, for $128,000 debentures guar-
anteed by the City of North Vancouver. Tenders must be
liKlged before noon of the 22nd December. II. E. Kemp,
secretary.

The following municipalities recently sold debentures:

—

Blind River, Ont., $12,000, town hall, etc.; Exeter, Ont.,
$22,000, waterworks; Stamford Township, Ont., $8,700,
local improvements; .Abernethy, Sask., $3,cx)o, telephone,
streets and sidewalks; Wetaskiwin, Alta., $2,328, local im-
provements; .North Vancouver, B. C, $62,474, local im-
provements and loans; Victoria, B. ('., $170,000, sewers
and waterworks.

MISCELLANEOUS.

Ontario.

TORONTO.—City Engineer Rust estimates that it will
cost $800 to install an electric bell at Wallace Avenue railway
crossing and $150 per annum to maintain it.

Alberta

EDMO.NTOX.—The largest expenditures of the year for
public works have been as follows:—Power plant, $320,cxx);
paving, $125, (XX) ; new water main, $40,000 ; water and
sewer, $40,000; pjank sidewalks, $16,000; boulevards. $16,-
000; Kinnaird St. bridge, $6,000; East End Park, $5,000;
opening streets, etc., $4,000.

PERSONAL NOTES.

MR. E. A. SCHALTFFELBERGER, of the firm of Jens
Orten-Boving & Company, London, England, was in Toronto
this week on a business trip.

MR. G. E. M.ASON, representing the Lancashire Dyn-
amo and Motor Company, of Manchester, England, has
opened a Canadian office at 154 Bav Street, Toronto, Ont.

SrPERINTENDENT WILCOX, of Dauphin Division of
the C.N.R. is re-appointed superintendent of the Winnipeg-
Port .Arthur division, succeeding C. D. Murphy, resigned.

MESSRS. RIDOL'T & MAVBEE, patent solicitors. Tor-
ontOj after occupying offices at 103 Bay Street for sixteen
years have removed to more convenient premises in the Mann-
ing Chambers, at the west side of the Citv Hall, Queen
Street West.

OBITUARY.

MR. lUliO GROUT, C.E., one of the most prominent
men of the Niagara district, died suddenly on November 25
at St. Catharines, aged 78. He was born in Grimsby. One
brother. Canon Grout, of Kingston, survives. His other
brother, John, was one of the first manufacturers of harvest
implements in Canada. Mr. Grout was for thirty years in
the employ of the old .Atlantic & Great Western Railway
Company.

MR. W. McLE.A W.aLBANK, first vice-president of the
Montreal Light, Heat and Power Company, died at his resi-

dence 241 Peel Street, Montreal. Que., November 28th, igog.
Mr. Walbank was born at St. Johns. Newfoundland, the

son of the late M. W. Walbank. Q.C. He received his early
education in his native town, afterwards attending for two
years Queen's University. Dublin. In 1875 he came to Can-
ada and in 1877 graduated from McGill t'niversity with the
degree of Bachelor of .Applied Science. Shortly after he was
admitted to the Provincial Land Surveyor's .Association, of
which at a later date he was vice-president.

For several years Mr. Walbank practised the profession
of an architect in the firm of Bulman & Walbank. but drifted
more and more into active engineering work especially hy-
draulic engineering, and finally turned his attention alto-

gether to this work.
His great work has been with old Lachine Rapids Hy-

draulic and Land Company, and aftenvards with the Montreal
Light, Heat and Power Company, when the two companies
amalgamated.

.Although Mr. Walbank's creation lost its identity by the
amalgamation, he did not lose his as he became vice-presi-
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dent of the Power Company and the chief engineering author-

ity of the big concern.

As managing director, Mr. Walbank secured for the

Lachine Company the control of the Shawinigan Power Com-

panv's interest on the island of Montreal. He was also in-

terested in other power schemes in Montreal and was presi-

dent of the Citizens' Light and Power Company and of the

Standard Light and Power Company of Montreal.

During his active business career Mr. Walbank took a

prominent part in the activities of the various organizations

among the local engineers. He was one of the founders ot

the Canadian Societv of Civil Engineers, and in 1907^ be-

president of that body. He was also a member of the

eers Club, and in 1904 was vice-president.
came
Engineer

CANADIAN PATENTS.

The following is a list of Canadian patents recently is-

sue<l through the agency of Messrs. Ridout & Maybee. Man-

nin-' Chambers, Toronto, from whom further particulars

mav be obtained : — Franklin Sidey, harness ; Dr. Anton

Messerschmitt, process for producing hydrogen; \V. J.

Green, branding machines; John H. Hall, means of secur-

ing spare rims; Wm. H. Hazard, strainers; E. E. M. Payne,

purification of water ; Fricdrich Luthke, motor-waggon ;
Al-

bert De Dion & Georges Bouton, motor-sleigh ; J. F. Ste-

phenson, joints of bedsteads.

Following is the weeklv list of patents recently granted

to Canadian inventors in Canada, which is furnished by

Messrs Fetherstonhaugh & Co., patent barristers, Royal

Bank building. 10 King Street east :—A. Drowley, PnceviUe,

Ont snow plows; \V. J. Currv Victoria, B.C.. mops; J. M.

Fleming, Ottawa, Ont., automatic regulating means for

smoke consumers; J. R. Hamilton, St. John. -VB., coinbin-

ation tools and utensils; F. W. Harris, Owen Sound. Ont.,

high chairs; B. J. Hayes, Montreal. Que., coat hangers; \V.

H. Heard, London, Ont., spraying apparatus; J. H. Jack-

son, Hamilton, typewriting machines ; P. Houston. Ottawa,

Ont., warning signals for bridges and the like ;
L. G.

Mickles, Toronto, Ont., tires; J. Moore, London, Ont., ball-

bearing chimney and ventilator tops to increase the draft;

J C Nichol Ottawa. Ont., lubricators for car axels journals;

A. Noland, 'Midland, Ont.. feed boxes for horses: T. H.

Speight, Markham, Ont., waggon gears; R. Sylvester,

Lindsav, Ont., travelling threshing machines; M. Whitman,

Vancouver B.C., sheaves; B. D. Wri,ght. London, seamless

caps; W. Atkins, St. John. N.B., nut locks; I. Wynn, Arn-

prior, Ont., gates for railway crossings and the like aiid

mean's for operating same; VV. Bolt, Wingham, Ont., rail-

way crossing gates; J. H. Field, Victoria, B. C, electric

alarm and call bell system.

RAILWAY ORDERS

(Continued from page 62S).

8679—November 17th—.Authorizing the H. A. Clemens

Company, Limited, of the city of Guelph, Ontario, to con-

struct and thereafter maintain a water pipe under the track

of the Canadian Pacific Railway, near the Bramosa Bridge,

Guelph, Ontario.

8680—November 4—Directing that the C.P.R. forthwith

erect a shelter on or near the wharf at East Robson, B.C.,

suitable for the protection from the weather of merchandise

shipped to or to be shipped from that point, by the boats of

the C.P.R.

8681—November 8—Dismissing application town of Lem-

berg, Sask., for authority to open Main Street, in said town,

in a northerly direction across the property and tracks of the

C.P.R.

8682—November 4—Dismissing complaint of .\. F. Watts,

c.t Cranbrook, B.C., with regard to inflammable material left

on right-of-ways of railways, and the destruction of public

roads, including the one from Yank to Copeland, and

Sicamous to Vernon, B.C.

TO CONTRACTORS

Tenders will be received by the Minister of Public Works
until no.on on Tuesday, the 14th December, for tjie fii'cproof-

ing work and materials required in connection with the re-

construction of the Parliament Buildings, including terra

cotta arching, partition work and concrete, etc.

Plans and specifications may be seen and other infor-

mation obtained at the offices of the architect, E. J. Lennox,

164 Bay St., Toronto. An accepted bank cheque payable to

the order of the Honorable the Provincial Treasurer, for five

per cent, of the amount of the tender and the bona fide sig-

natures and addresses of two sureties or the name of a guar-

antee company, approved by this department, prepared to

give a bond for the due fulfilment of the contract, must ac-

company each tender. Cheque will become forfeit to the

crown in the event of the successful tenderer refusing to

carry out the work within ten days after the acceptance. The
department will not be bound to accept the lowest or any
tender.

J. O. RE.\UME,
Minister of Public Works, Ontario.

Department of Public Works, Ontario, Toronto, Decem-
ber, ist, 1909.

Newspapers publishing this advertisement without au-

thority w-ill not be paid for it.

8683—November 4—Dismissin,g complaint of the Kootcnay

Shingle Company, of Salmo, B.C., that the C.N.R. has de-

parted from the tariffs fixed by the Board with respect to

rates, weights, and shortage on shipments of shingles origin-

ating at Salmo and consigned to points in British Columbia,

.Mberta, and Ontario.

86S4—November i8—Granting leave to the East Luther

and Amaranth Telephone Company to install a telephone in-

strument in the station of the C.P.R. at Grand Valley, Ont.

8685—February 5—Authorizing the corporation of the city

of Winnipeg, Man., to construct a subway under its tracks on

the east side of McPhillips Street, between Fonscca Avenue

and Jarvis Street, said city.

8686—November 18—Authorizing the G.T.P. Railway to

put on a tri-wxekly mixed train service between Wainwright

and Edmonton, Alta.

86S7—November 18—Authorizing the city of Brantford,

Ont., to lay and thereafter maintain a sewer pipe under the

tracks of the T. 11. & B. Railway at Gilkinson Street, between

Walnut and Richardson Streets, Brantford, Ont.

8688—November 18—Granting leave to the Farmers'

Telephone Company, Limited, to erect, place and maintain

its telephone wires across the track of the C.P.R. at south

side of highway, Parish of Northampton, County of Carleton,

N.B.

S6S9 and S690—November 18—Granting leave to the

Farmers' Telephone Company, Limited, to erect, place, and

maintain its telephone wires across the track of the C.P.R.

Company's tracks at south side of highway parish of Brigh-

ton, N.B., and at Maple Street, village of Hartland, N.B.

8691—November 18—Authorizing the C.N.R. to open for

the carriage of traffic that portion of its line from Saskatoon

10 Rosetown, Sask., a distance of 72 miles.

8692—November 17—.Authorizing the C.P.R. to construct,

maintain, and operate a system of industrial spurs, consist-

ing of three tracks, across road allowance between Sections
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22 and 23, Tp. 24, R. 0, west of 5th Meridian, and five other

spurs in vicinity near Kxshaw, Aha.

open for the carriage of tralhc the extension of its Snowflake

Branch to Windygates, T\lanitoba, mileage o to 6.5.

8(x)5—November 18—Recommending to the Govcrnor-in-

Countil for sanction agreement of the C.N.R. with the

Xnrtliern Kxtension Railway Company.

MARKET CONDITIONS.

MoiUrc.-iI, December and, iijog.

An estimate of the money value uf ihe sales of wire products in the

United Slates during the month of November, is $70,000,000 to $75,000,000.

In the matter of raw material, however, the tendency of prices has been

downwards. There has been a sharp contraction of business and a re-

action in prices of pig-iron and coke. Speculative holders of foundry iron

were forced to sell their holdings, yet the tola) volume of business was
but little over one-third of what it was in October. In October, sa*cs were

300,000 tons per week while the total sales in November were but 500,000

tons, including foundry, forge and steel making iron. Meantime, prices

have run down all the way from 50c. to $1 per ton. There has also been

some pressure to sell spot coke, and ovens have been offering concessions

in order to dispose of accumulations. So far as the price of ore is con-

cerned, there has been no reaction in prices among United Slates mines,

but offers have been coming in from abroad to accept lower figures, the

resuU being that more Spanish and Swedish ore has been sold for im-

portation into the country. Finishers of material have been eager to obtain

steel billets and have been making large purchases for delivery over the

first half of iqio. Taking railway contracts, all round, considerable

activity is observable, particularly in the matter of cars, although very

little was done in locomotives and rails. There was considerable ordering

of structural stce', and the activity promises to keep up.

The market in Great Britain is very quiet and uninteresting. Prices

arc still maintained but no advance has developed and the tendency is

barely steady. Unfinished material is rather firm in tone, owing to the

fact that it did not previously follow the advance in raw material.

In the local market, demand continues good. Orders arc being re-

ceived right along for general foundry grades for winter delivery, at ad-

vancing prices, and merchants are expressing themselves as greatly en-

couraged by the situation. It is said that the only furnace with accumu-
lations is a small one and it is holding buyers off rather than encouraging
them.

Prices of finished and semi-finished material are generally steady but
alterations are now looked for to occur at a!raost any time. The Hamilton
Steel and Iron Company has withdrawn prices on iron and steel bars and
similar material, and it is expected that this means that prices are to be
advanced by producers, all round. Prices for pig-iron, meantime, have
been altered from a basis of dock to ex-store, practically all the iron hav-
ing now been moved into store. The following quotations arc offered :

—

Antimony.—The market is steady at 8 to 8Jic.

Bar Iron and Steel.—The market promises to advance shortly. Bar iron,

$1.85 per loo pounds; best refined horseshoe, $2.10; forged iron, $3; m)l<?

steel, $1.85 ; sleigh shoe steel. Si.85 for i x 3i-base ; tire steel, $1.00 for

I X )s-base ; toe calk steel, $2.35; machine steel, iron finish, $1.90; im-

ported. $3.20.

Boiler Tubes.—The market is steady, quotations being as follows .
-

iK and 3-inch tubes, Sfic. ; 2j4-inch, loc. ;
3-inch, iiJic ; 3!4-inch, 14 i-3C.

4-inch, 18 I-3C.

Building Paper.—Tar paper, 7, lo, or 16 ounces, $1.80 per loo pounds ;

felt paper, $2.75 per 100 pounds; tar sheathing, 40c. per roll of 400 square
feel; dry sheathing. No. i, 30 to 40c. per roll of 400 square feet; tarred
fibre, 55c. per roll ; dry fibre, 45c. (See Roofing ; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b..

Montreal:—$1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding loc. for

each bag. Good bags re-purchased at loc. each. Paper bags cost 2'/^

cents extra, or 10c. per bbl. weighL

Chain.— Prices are as follows per mo lbs. :— ^-inch, $4.00; 5-i6-inch,

$4.40: l6-inch, $^.70; 7-16-inch, $3.50; I'i-inch, $3.35; g-iG-inch, $3.20; H-inch,
$3.15; li-inch, Si.io; 7i-inch. $-^.05; i-inch, $3.05.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.7.'; per ton,

net; furnace coal, $6.50. net. Bituminous or soft coal: Run of mine. Nova
Scotia coal, carload lots, basis. Montreal. $3.85 to $4 per ton; cannel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal

Copper.— Prices are strong at 14 to t^^ic
Explosives and Accessories.—Dynamite. 50-Ib, cases, 40 per cent, proof,

15c in single case lots, Montreal. B'asting powder, 25-!b. kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100 ; broken lots. $1 ; electric
blasting apparatus :—Batteries, i to lo holes. $15; 1 to an ho'es, $25; 1 to

30 holes, $35; I to 40 holes, $50. Wire, leading, ic. per foot; connecting,
50c. per lb. Fuses, platinum, single strength, per mo fuses:— 4-ft. wires.

$3: 6-ft. wires, $3.54; 8-ft. wires, $4.08; lo-ft. wires, $5. Double strength
fuses, 4-ft, $^75; 6-ft., $4-20 : 8-ft., $4.8i; 10-ft., $«;.37. Fuses, time, double-
tape, $6 per i.ono feet: explohmeters, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are :—
Queen's Head, $4.10 ; Colborne Crown, $3.85 ; Apollo, roJf oz., $4.0^
Add 25e. to above figures for less than case lots; 36-gauge is

35c. less than 28-gauge, American 28-gauge and English 26 are equivalents,
as are American loi^ oz., and English 28-gauge.

Galvanized Pipe—(See Pipe, Wrought and Galvanized).

Iron.—The outlook is strong. The following prices arc for carload
quantities and over, ex-store, Montreal, prompt delivery; No. i Summerlee,
$21.50 to $22 per ton; selected Summerlee, $21 to $21.50; soft Summerlee,
$20.50 to $21 ; Clarence. $19.50 to $20; Carron, No. i, $21.50 to $23, and
Carron special^ $21 to $21.50.

LathB,—See Lumber, etc.

Lead. I'rices arc about steady at $3.55 to $3.65.

Lead Wool.— $10.50 per hundred, $300 per ton, f.o.b., factory.
Lumber, Eto.—Prices on lumber are for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mil! culls out,

$18 lo $33 per 1,000 feel; white pine, mill cu'ls, $16 to $17. Spruce, i-io.

by 4-iD. and up, $15 to $17 per t,tK>a fu ; mill cullt, $13 to $14. llemluck,
log run, cuUi out, $13 to $15. Railway Tics; Standard Railway Ties,
hemlock or cedar, 35 to 45c. each, on a 5c, rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 3s-ft. poles, $1.35 to $1.50 each; 3o>ft..

$1.75 to $3; 35-ft., $3.75 to $3.35 each, at manufacturers' points, with 5c.

freight rate to Montreal. Laths: Quotations per 1,000 laths, at points
earring $1.50 freight rate to Montreal, $3 lo $3. Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $3.50; XXX, $3.

Nails.—Demand for nails is better and prices are firmer, $2.40 per
keg for cut, and $2.15 for wire, base prices. Wire roofing nails, 5c. lb.

Palnls.—Roof, barn and fence paint, 90c. per gallon ; girder, bridge,
and structural paint for steel or iron—shop or field— $1.20 per galloo, in

barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealerr are
compered to meet competition from all sources. Prices are easy and ap-
proximately as follows :— $31 for 6 and S-inch pipe and larger ; $33 foi

5'inch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Ga>
pipe it quoted at about $t more than the above.

Pipe.—Wrought and Galvanized.—Demand is much better aad
the tone is firm, though prices are steady, moderate-siied
lots being: J^-inch, $5.50 with 63 per cent, off for black, and 46 per cent,

off for galvanized; ii-inch, $5.50, with 59 per cent, off for black and 44 per
cent, off for galvanized; j4-inch, $8,50, with 69 per cent, off for black, and
59 per cent, off for galvanized. The discount on the following is 72^ per
cent, off for black, and 62S per cent, off for galvanized; H-inch, $11.50;
i-inch, $16.50 ; 1

U -inch, $23.50 ; 1 '/4 -inch, $37 ; 3-inch, $36 ; 3!^ -inch, $57.50;
3-inch, $75.50 ; 3!4-inch, $05 ; 4-inch, $108.

Plates and Sheets.—Steel.—The market is steady. Quotations are: $3.30
for 3-16; $3.30 for ;i, and $3.10 for H and thicker; is-gauge being $3.30;
Vgatigc, $3.15: and i6-gauge, $2.10.

Ralls.—Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

$30.50 to $31 is given for (5o-lb. and 70-lb. ; 80-lb. and heavier, being $30;
rails, per gross ton of 2,340 lbs., f.o.b. mill. Re-laying rails are quoted at

$37 to $29 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. per roll ; three-ply, 95c. per roll

of 100 square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb.

(See Building Paper; Tar and Pitch; Nails, Roufing).
Rope.—Prices are steady, at 9c. per lb. for sisal, and io^c. for Manila

Wire rope, crucible steel, six-strands, nineeten wires ; J^i-in., $3.75 ; 5-16,

$3.75: H, $4-75; J4, $5.^5; Si, $6.25; 3^, $8; H, $10; i-in., $13 per 100 feet
Spikes.—Railway spikes arc firmer at $2.45 per loo pounds, base of

5^x9-16. Ship spikes are steady at S2.85 per 100 pounds, base of H x 10-

inch, and H x 12-inch.

Steel Shafting.—Prices are steady at the list, less 35 per cent. Demand
is on the dull side.

Telegraph Poles—Sec lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
500 pounds; roo6ng pitch. No. 1, 70c. per 100 pounds; and No. 3, 55c. per
too pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-

barrel; refined coal tar, $4. 50 per barrel; pine pitch, $4 per barrel of i8»
to aoo pounds. (See building paper; also roofing).

Tin.—Prices are unchang-d, at ^2% to 33c.

Zinc.—The tone is steady, at 6 to 6;^c.

CAMP SUPPLIES.
Beans.—Prime pea beans, $1.85 per bushel.

Butter.—Srpiember .ind October creamery, a6c. ; dairy, 73 to 33c.

Canned Goods.—Per Dozen.—Corn, y^'^ to 82'4c. ; peas, $1 to $1.10;
beans, 75 to 80c.; tomatoes, 82!^ to 90c.: peaches, as. Si.65, and 3s, $3.65;
pears, 2s, $1.60, and 3s. $2.30; salmon, best brands, i-lb. tails, it.Bj'A, and
flats, $3.02'^ ; cheaper grades, gsc to $1.65.

Cheese.—Late makes, nK to ii^ic. ; finest makes, ]4c. more.
Coffee.—Mocha, 20 to 25c. ; Santos, 15 to 18c. ; Rio, 10 to 12c.

Dried Fruits.—Currants, Filiatras, 53^ to 6S4c, ; choice, 8 to 9c. ; dates,
4 to 5c. ; raisins, Valentias, 5 to 6c. ; California, seeded, 7^4 to 9c. ; Sultana,
loc. Evaporated apples, prime, 9'i to 9?ic.

Eggs.—No. I candled, 36c. : selects, 29 to 30c. ; new laid, 35c.

Flour.—Manitoba, 1st patents, $5.70 per barrel; and patents, $5.30;
strong bakers, $5.

Molasses and Syrup.—Molasses, New Orleans, s8 to 30c.; Barbadoes,
40 to soc. : Porto Rico, 40 to 45c. ; syrup, barrels, 3J4c. ; 2-lb. tins, 2 dozen
to case, $.',50 per case.

Potatoes.—Per 90 lbs., good quality, 50 to 60c.

Rice and Tapioca.—Rice, grade B., in loo-lb. bags, $2.95 to $3; C.C,
$2.<-)'\ Tapioca, medium pearl, 4% to 4^c.

Rolled Oats.—Oatmeal, $2.45 per bag; rolled oats, $2.30, bags.
Tea.—Japans, 20 to 40c.; Ceylons, 30 to 40c.; Ceylon, greens, 30 to 35c.;

China, greens, 25 to 50c. ; low-grades, down to 15c.

w « * *
Toronto, December 2nd, 1909.

The continued open weather favorable to building keeps the price of
building supplies steady. If any change it is a slight advance.

Orders for next season > work are being taken at this year's prices,
but for structural steel work the large firms are not anxious for orders
as they expect prices to adv.ince.

The following are wholesale prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted:

—

Antimony.—Demand active and price higher at $9.25 per loo lbs.
Axes.—Standard makes, double bitted, $8 to $10; single bitted, per

dozen, $7 to $0

Bar Iron.—$1.95 to $2, base, per 100 lbs., from stock to wholesale
dealer. Market well supplied.

Boiler Plates.— »i-inch and heavier, $2.20. Boiler heads 35c. per 100
pounds advance on plate. Tank plate, 3-16-inch, $2.40 per loo lbs.

Boiler Tubes.—Orders continue active. Lap-welded, steel, ij^-inch,
loc.: iJ4-inch, 9c. per foot; 2-inch, $8.50; aM-inch, $10; 3H-inch, $10.60;
3-inch, $13.10; 3K-inch, $15; 4-inch, $18.50 to $19 per 100 feet.
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Building Paper.—Plain, 30c. per roll; tarred, 40c per rolL Demand is

only moderate.

Bricks.—Business is very active, price at some yards $9 to $9.50, ai

others, $9.50 to $10 for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works

per 1,00a

Broken Stono.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of a.ooo lbs., i-inch, 3-inch, or larger,

price all the *arae. The demand has been active for some weeks, and sup*

ply not equal Co it ; feeling is upward. Broken granite is selling at $3

pel ton for good Oshawa.

Cement.—Manufacturers' prices for Portland cement are $1.40 without

bags, or $1.70 including cotton bags for car lots on board car, Fort William

or Port Arthur; the price at Toronto is $1.30 without bags, or $1.70 with

bags. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town. Demand is fairly steady. A good deal mov-

ing in hi ting former contracts.

Coal.—Retail piice for Pennsylvania hard, $7.25 net, steady. This

price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,

namely, $6.00. These are all cash, and the quantity purchased does not

affect the price. Soft coal is in good supply, American brokers have been

covering the ground very fully. In the United States there is an open

market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80; mine run,

$3.60 to $3.75; slack, $3.65 to $3.85; lump coal from other districts, $3.40

to $3.70; mine run loc. less; slack, $3.50 to $2.70; cannel coat plentiful at

$7.50 per ton; coke, Solvcy foundry, which is largely used here, quotes at

from $5.75 to $6.00 ; Reynoldsville, $4.90 to $5.00 ; Connellsville, 73-hour

coke, $5- so-

Copper Ingot.—Demand quite heavy, and price advanced to i4?4C.

Supply adequate.
Detonator Caps.—7sc. to $1 per 100; case lots, 750. per 100; broken

quaDtities, $1.

Dynamite, per pound, 31 to 35c., as to quantity.

Roofing Felt.—An improvement in demand of late, no change in price,

which is $i-Sr> per loo lbs. Much is being now used for lumber camps.
Fire Bricks.-English and Scotch, $30 to $35; American, $25 to $35 per

1,000. The demand is steadv.

Fuses.—Electric Blasting.—Double strength 4 feet, $4-50; 6 feet. Jsl
8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet
Iron Chain.— ^i -inch, $5.75 ; 5-16-inch, $5.15 ; M-inch, $4.15 : 7-<^'nch,

$5-9S; S-inch, $3.75 1 9-16-inch, $3.70; H-inch, $3.55; M-inch, $3.45; H-mch,

S3.40; i-inch, $3.40, per loo lbs.

Iron Pipe.—Repeat quotations of last week, as fo'lows :—Black, %•

inch, S3.03; ii-inch, $2.25; ^^-inch, $2.63; l^'-inch, $3.28; i-inch, $4-70; iH-
\

inch, $6.41; i54-inch, $7.70; 2-inch, $10.26; iH-inch, $16.39; 3-inch, $21.53;

3H-inch, $37.08; 4-inch, $30.76; 4'^-inch, $38; 5-inch, $39.85; 6-inch, $51. 7a

Galvanised, Ji-inch, $2.86; >«-inch, $3.08; J^-jnch, $3.48; ?i-inch, $4-43

1

1-inch, $6.35; ili-inch, $8.66; iS-inch, $10.40; s-inch, $13.86, per 100 feet.

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at

kilns outside city 22c. per 100 lbs. f.o.b. car without freight. Demand is

good.
Lumber.—Prices continue steady, and city demand still active.

We quote dressing pine $32.00 to $35.00 per M; common stock

boards, $a6 to $30; cull stocks, $20; cull sidings, $17.50; Southern pine

dimension timber from $30 to 45. according to size and grade; finished

Southern pine according to thickness and width. $30 to $40. Hemlock in

car lots, $16.50 to $17; spruce flooring in car lots, $33 *n $24'. shingles,

British Columbia, weak, and rather over-stocked, $3 to $3.10; lath, No. 1,

$4.40, white pine, 42-inch; No. 2, $3.75; for 33-inch, $1.60.

Nails.—Wire. S2.35 base; cut, $2.60; spikes. $2.85 per keg of 100 lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged ai

70c. per 100 lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron,—There is fair activity and prices are maintained. Clarence

quotes at $30.50 for No. 3 ; Cleveland, $30.50 to $21 ; in Canadian pig.

Hamilton quotes $19-50 to $20 per ton. Producing plants are everywhere
busy, and there is considerable business in prospect for 1910.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,

$3; retail. $3.15 per barrel of 300 lbs.

Putty In bladders, strictly pure, per loo lbs., $3.35; in barrel lots,

$3.0?. Plasterer's. $3.15 per barrel of three bushels.

Ready Roofing.—Dealers report a large demand, the prices being as

before, per catalogue

Roofing Slate—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and mostly from
the Rockland quarries of the Eastern Townships in Quebec. There is a

Kreai variety of sizes and qualities, so that it i^ difficult to indicate prices.

But No. 1 Bangor slate 10x16 may be quoted at $7 per square of loc

square feet, f.o.b., cars, Toronto ; seconds, 50c. less. Mottled, $7.35

;

green, $7. There is still a scarcity of good slaters and much demand for

them.
Rope.-Sisal, 9%c, per lb.; pure Manila, laSc. per lb.. Base.

Sewer Pipe.

—

4-iii. 6-iB. 9-ia. lo-io. i3-in. a4-in.

SlraiRht pipe per foot $0.30 $0.30 $0.65 $0.75 $1.00 $3.25

Single junction, 1 or 3 ft. long .90 1.35 3.70 3-40 ^-S^ «4'6s

Donble Junctions t.50 3.50 5.00 .... 8.50

Increaseri and reducers 1.50 3*5o 4-oo

P. traps a. 00 3.50 7.50 .... 15.00

H. H. trapi 9.50 4.00 8.00 15-00

Basiness steady: price, 71 per cent off list at factory for car-load

lots; 65 per cent, off list retail Small lots subject to advance.

Stael Beams and Channels.—Quiet-We quote:— $3.50 to $3.75 per too

lbs., according to size and quantity; if cut, $3.75 to $3 per \r>n Ihs. ; angles,

iM by 3-i6 and larger, $3.50; tees, $3.80 to $3 per too pounds. Extra for

sraa'Ier sizes of angles and tees.

Steel Ralls,—80-lb., $:is to $38 per ton. The following are prices per
gross ton, for 500 tons or over; Montreal, is-lb. $45, 16-lb. $44, as and
1>\h. $43.

Sheet Steel.—We do not alter prices as yet; lo-gauge, $3.50;
i3-gauge, $3.55; American Bessemer, t4-gauge, $2.35; 17, iS, and 3o-gauge,
$3.45; 33 and 34-gauge, $3.50; 36-gauge, $3.65; 38-gauge. $3.85. Quite a
good demand exists, and there is prospect of higher prices.

Sheets Galvanized.—Apollo Brand.—Sheets 6 or 8 feet long* 30 or 36
inches wide ; lo-gauge, $2.90 ; i3-i4-gauge, $3.00 ; 16, 18, ao, $3.10 ; aa-a4.

$3.35; 36, $3.40; 28, 3.85; 39, $4-15; »oH. $4-^5 per 100 lbs. Fleur de Lis—
38-gauge, $4; 20, $3.80 per loo lbs. Demand very active.

Tank Plate.—3-16-inch, $3.40 per 100 lbs.

Tool Steel.—Jowett's special pink label, lo^^c. Cammel-Laird, 16c.

"H.R.D." high speed tool steel, 65c.

Tin.—The feeling in tin is firm, and the price 33 to 33c. per lb.

Wheelbarrows.—Navvy, steel wheel, Jewel pattern, knocked down, $31.60
per dozen ; set up, $23.60, Pan Canadian, navvy, steel tr^iy, steel wheel,

$3.30 each ; Pan American, steel tray, steel wheel, $4.25 each.
ZIno Spelter.—A very active movement continues, and a large business

is being done. Price very firm at $5.75 to $6 per loo lbs.

CAMP SUPPLIES.
Beans.—Hand picked, $2; prime, $1.90.

Butter.—Dairy prints, 21 to 22c. ; creamery rolls, 26 to 27c.

Canned Goods.—Peas, $1.00 to $1.50; tomatoes, 3s, 85c. to 95c.; pump*
kins, 3s, 80 to 85c.; corn, 75 to 85c.; peaches, 2s, white, $1.50 to $1.60;
yellow, $1.90 to $1.95; strawberries, as, heavy syrup, $1.90 to $1.95;
raspberries, 2s, $1.90 to $1.95.

Cheese.—No old cheese on hand; new cheese, large, t2?^c, ; twins, 13c.

Coffee.—Rio, green, 10 to isl^c. ; Mocha, 21 to 23c.; Java, 90 to 31c.;

Santos, 11 to 150.

Dried Fruits.— Raisins, Valencia, $% to 6c.; seeded, i-lb. packets,
fancy, 7^4 to 8c.; 16-oz. packets, choice, 7 to 7>4c. ; la-oz. packets, choice,

7c. ; Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy, 8 to 9c.

;

Filiatras currants, 6% to 7c.; Vostizzas, S% to 9c.; uncleaned currants, J^c.

lower than cleaned. California Dried Fruits,—Evaporated apricots, 14 to

15c. per lb.; prunes, 60s to 70s, 7 to 7j4c. ; 90s to loos, 6^c. ; evaporated
apples, 9WC.

ESgS-—New laid, 25 to a6c. per dozen, in case lots.

Flour.—Manitoba Flour.—Quotations at Toronto are :—First patents,

$5.60; second patents, $5.10; strong bakers', $4.90; 90 per cents., Glasgow
freiglits, sSs. 6d. Ontario Flour.—Winter wheat patents, for export, $4.30

to $4.25, in buyers' sacks outside.

Lard.—Tierces, is'ac. ; tub, 15^^ to 16c. ; pails, i6c. per lb.

Molasses.—Barbadoes, barrels, 37 to 45c.; Porto Rico, 45 to 60c,; New
Orleans, 30 to 33c. for medium.

Onions.— $1.25 a bag.
Potatoes.—Best, 75c. a bag.
Pork.—Market uncertain. Short cut, $28 per barrel; mess, $26.50.

Rice.-B grade, 3!4c. per lb.; Patna, 5^ to sMc. ; Japan, $% to 6c.

Salmon.—Fraser River, tails, $3; flats, $2; River Inlet, $1.55 to $1.75.

Smoked and Dry Salt Meats.-Long dear bacon, 14 to 14!^^.,

tons and cases; hams, large, 14 to i4J^c. ; small, 15^ to 16c.; rolls, 14S to

i4?ic. ; breakfast bacon, 17c. ; backs (plain), 18 to 19c. ; backs (peameal),

i8c. to iSJ^c. ; shoulder hams, 12c. ; green meats out of pickle, ic. less than

smoked. Market very firm.

Spices.—Allspice, 16 to 19c.; nutmegs, 30 to 75c.; cream tartar, sa to

SC ; compound, 15 to 20c. ; pepper, black, pure Singapore, 14 to 17c.

;

pepper, white, ao to 30c

Sugar.—Granulated, $4.85 per loo lbs. in barrels; Acadia, $4.75: yellow,

$4.45; bags, sc lower; bright coffee, $4.65; bags, 5c. less.

Syrup.—Corn syrup, special bright, 3>4c. per lb.

Teas.—Japans, 20 to 35c. per lb.; Young Hysons. 16 to 350.; Ceylons,

medium, 16 to 45c.

« * « «

Winnipeg, November 3olh, 1909.

The Winnipeg market is steady and a fair demand is still noted all

around, especially for supplies for interior work ; this demand, it is ex-

pected will be well kept up, but depends to a certain extent on the weather.

There has been no severe weather so far, and several large contractors

are still ru-^hing outside work on a few large bui'dings that were not

completed.
In conversation la-^t week with the Winnipeg representatives of a

large American steel exporting firm, they stated that architects, engineers,

and contractors would do well to anticipate their steel requirements at as

early a date as possible, if they wish to get delivery of their orders in

time for them to get on with their work in the early spring. They also re-

port a strengthening tendency in the steel market following the general

advance of a month or so ago. While there has been no actual advance

named, prices are now perceptibly stronger than they were a month ago,

and the outlook is for a continuing stronger market situation. Wholesale

hardware and crockery dealers have been having a run on lamps in Winni-

peg during the past week, caused by the break down of the Winnipeg

Electric Railway Company's power plant at Point du Bois. The demand
for cement is fairly strong still, and lumber also continues to be active.

Dealers in cement on this market state that in the spring they expect the

price of cement to go higher, and in fact look for higher prices all around

next spring, if present indications hold good.

Winnipeg quotations are as follows:

—

Anvils.- Per pound, 10 to i3Sc. ; Buckworth anvils, 80 lbs., and up,

loMc. : anvil and vice combined, each, $5,5a

Axes.-Chopping axes, per doten. $6 to $g ; double bits, $13.10 per

dozen.
Barbed Wire.—4 point and a point, common, $3.15 per cwt. ; Baker,

$3.ao; Waukegan, $3.30.

Bar Iron.— $3.50 to $a.6o.

Bars.—Crow, $4 per 100 pounds.

Beams and Channels.— $3 to $3.10 per 100 up to 15-inch.

Boards.— No. 1 Common Pine, 8 in. to la in.. $38 to $45 J siding. No. t

White Pine, 6 in., $55; cull red or white pine or spruce, $34; No, i Clear

Cedar, 6 in., 8 to 16 ft, $60; Nos. 1 and a British Columbia spruce, 4 to

6 in.. $55: No. 3, $45-

Bricks.— $in, $11, $13 per M, three grades.

Building Paper.—4K to 7c. per pound. No. i tarred, 84c. per roll; plain,

60c.; No 3 tarred, 63^c. ; plain. 56c.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large

lots to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-

peg, f.o.b., cars, $6 per ton; cannel coat, $10.50 per ton; Gall coal, $»
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ACCIDENTS AND INJURIES ON THE
RAILROAD,

Elsewhere in this issue will be found a statement of

the killed and injured on Canadian railway.s. By far the

greater number killed were trespassers. Added to these,

the forty-nine found dead on the track give one hundred
and thirty-two, or ahuo.sl one-third of the total killed.

The level crossing is reported as responsible for

forty-one deaths and fifty-four injuries. Altogether, the

report shows a falling off in killed of eighty-one and of

injured one hundred and eight.

If the figures indicate anything, they indicate that

for IxUh the travelling public and the employee railway

operation is becoming safer.

In Canada, there were 64 persons killed on the rail-

way per million of population and 171 injured per

million.

In the United States there were 144 per million of

population killed and 1,400 per million of population

injured.

The public haVe a duty in this matter as well as the

railroads. The railway trespasser not only leads many
to death in his own path, but so long as he is a large

contributor to railway fatalities it will be difficult to

close the lines and prevent accidents from other causes.
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GOOD ROADS WITHOUT GRAFT.

The chief business of our Canadian municipal

councils is to give us good roads. Highways safe and

easy to travel. Roads that will bring the producer near

to the consumer. Good roads are one of the best invest-

ments our rural municipalities can make.

It is unfortunate that here and there some municipal

official, elected or appointed, imagines he can "graft"

without meeting the grafter's fate. His petty graft may
not amount to much, but it discourages the ratepayer,

and in every new demand he fears that out of every

dollar voted so much "sticks" where it will do no good.

Worse than that, some "grafters" get bold and try to

"hold up" contractors and business concerns that have

made a name for themselves through honest dealing and

good workmanship.
Last week Zorra—that far-famed Ontario township

—had a scandal all its own. A bridge builder accused

township officials of bribing him. The officials deny the

charge. The judge will later give his opinion of the

transactions, or the supposed transactions.

It was unfortunate that in connection with this trial

there should be coupled the name of the Hamilton Bridge

W'orks Company. Press despatches made it appear as

if one of the witnes.ses, who said he paid money to town-

ship officials, was an agent of this company.

Such was not the case. \ more careful study of the

evidence goes to show that in no manner whatsoever

were this firm connected with the deal.
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The Hamilton Bridge Company have built up a large

business by honest dealing, careful bidding and good

workmanship. And it is unfortunate that their name
should in any way be misreported in such a transaction.

To those who know and have done business with them,

the company's denial was unnecessary.

» ^ »

W. McLEA WALBANK.

The death of Mr. VV. McLea Walbank, past presi-

dent of the Canadian Society of Civil Engineers and

managing director of the Montreal Light, Heat and

Power Company, removes from engineering circles an

active, forceful man, who, during recent years, has made
himself felt among his associates in his chosen profes-

sion of engineering and in the business world.

Mr. Walbank was an enthusiast in every enterprise

or organization with which he affiliated himself. No
matter what the discouragement, he fought hard, and

—

usually won.

He was fair with his opponents, and he will be much
missed from the industrial life of the city in which he

lived for many years, and from the councils of the

organization with which he was identified.

« ^ «

EDITORIAL NOTES.

This week we placed six engineers in positions such

as they wished—we have openings for more. We would

be pleased to have a record of your experience. You
may be just the man some firm is looking for.

• • • •

The date of the annual meeting of the Canadian

Society of Civil Engineers at Ottawa, Ont., has been

fixed for January 25th, 26th and 27th, 1910, one day

earlier than the date given last week. The annual dinner

will be held on Wednesday evening, and will be especi-

ally good, as Parliament is closed that evening and

many members will attend.
• • « «

The National Society for the Promotion of Indus-

trial Education have just closed a successful convention

at Milwaukee. The objects of this association are to

bring to public attention the importance of industrial

education as a factor in the industrial and educational

development of the country, and to promote the estab-

lishment of institutions for industrial training.

FIRST STREET BRIDGE, BRANDON, MAN.

R. E. Speakman, M. Can. Soc. C.E.*

This bridge, which is just completed, crosses the tracks

of the Canadian Pacific Railway and Assiniboine River, and

has been constructed jointly by the City of Brandon and the

Canadian Pacific Railway Company.
The foundations of the piers and abutmepts, which are

of very massive reinforced concrete, as well as of the con-

crete arches on the north of the river, are built upon piles

driven to a solid bearing.

First Street Bridge, Brandon, Man.

The steel superstructure was built by the Dominion

Bridge Company, of Montreal, during the year 1909, and has

just been satisfactorily completed.

The superstructure over the Canadian Pacific Railway

consists of four spans of 35 feet 3 inches and one of 71 feet

0j4 inches, supported on steel braced towers and at the north

end upon one of the concrete towers, and is of plate grider

construction.

The superstructure over the Assiniboine River is con-

structed upon reinforced braced concrete columns, at g6 feet

centres, the main plate girders being 8.0^ in depth.

The superstructure of the Assiniboine Avenue approach

is supported on steel braced towers upon concrete pedestals.

The roadway throughout is covered with 6-inch rein-

forced concrete, upon which is laid 4-inch creosoted wood

blocks, grouted in with asphalt.

Plan of First Street Bridge, Brandon, Man.

* [Mr. Speakman is city engineer of Brandon, Man., and

engineer in charge of thi$ work at its completion. Ed, Can.

Eng.]

The total length of the bridge is as follows :

—

Earth approach south end

Bridge over C.P.R

Feel.

132

213

Ml
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Over Assiniboine River, three spans g6 feet

centres 288

Four reinforced concrete arches, 40 ft. centres 161

North earth approach 230

Assiniboine Avenue approach 141, with earth

embankment 250

1,024

39'

Total length i ,41

5

Details of Concrete Arch Construction.

The detail plans herewith enclosed will explain the con-

struction of the work, which was done by the city by day

labor. During the year iQoS, the piling was driven as fol-

lows :
—
Pier A 40 Piles

" B 40 "

" C 40 "
" D 58 "

" E 24 ••

" F 24 "

" G 24 "

" H 41 "

Total 291 piles driven

to solid bearing, the average depth being from 15 to 22 feet.

Test piles driven into this soil showed the following

results with a 2,000 lb. drop hammer.
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Scr/e /o n-f± £<4.

5V

North Approach to First St. Bridge

51 to 60 blows iS ft. drop. Average per blow i' 6"

61 to 70 blows 19 ft. drop. Average per blow 1' 4"

71 to 80 blows 10 ft. drop. Average per blow i' 3"

81 to 8/ blows 21 ft. drop. Average per blow i' 2"

The piles used were 25 foot tamarac.

The concrete foundationSj piers, columns, and to the

extrados of the main arches were constructed in the year

1908 by Mr. \V. H. Shillinglaw, city engineer, and his assist-

ant, Mr. N. E. Gibson, C.E., and are reinforced with the

" Kahn " system obtained from the " Trussed Concrete

Steel Company," of Walkerville, Ontario. The work was

carried on to completion during this year by the writer, with

the assistance of Mr. William Smith, city foreman.

The concrete used for the floors of the entire bridge was

proportioned as follows :

—

1 Portland cement.

I Clean coarse sand.

I Granite dust.

4 Crushed granite,

and for the foundations, piers, columns, and arches, was
proportioned as follows :

—

I Portland cement, Ralhbun's "Star."

3 Clean sharp sand.

6 Crushed granite,

with 6-inch facing of i : 2 : 4 mixture.

The floors being reinforced by fi-inch stel bars spaced

8-inch centres.

The bridge is designed to carry a live load of 100 lbs.

per square foot.

The dead load, including the weight of the bridge, and a

reinforced concrete floor with creosoted wood blocks.

A concentrated load as follows:—
A 40-ft. electric motor car weighing 30 tons on four

axles followed by a 40-ft .trailer weighing 20 tons on four

axles.

Also for a traction engine weighing 15 tons on tw6 axles.

The loading for reinforced concrete approaches is the

same as the steel superstructure.
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

THE CANADIAN SHNATH AND RIVliRS
POLLUTION.

"No person sIkiII throw or deposit, or cause or

p>ermit to be thrown or deposited, any sewage, offal or

refuse, animal or vegetable matter of any kind whatso-
ever, into any river, stream or other water, any part of

which is navigable, or which Hows into anv navigable

water."

The above is the wording of a clause in a bill which
recently received its second reading in the Senate at

Ottawa.

If this Bill tjecomes law it will be the first acceptance

by the Dominion of Canada of -State responsibility in

guarding the purity of Canadian waters.

The Provincial (iovernment have in part slnown

some awakening to the necessity of prevention of stream
pollution, but it is felt on every hand that the recogni-

tion of the principle by the Dominion Government will

go a long way to strengthen the hands of the Prox in<i,-il

Governments in local legislation.

The Ontario Public Health Act, 1897, enacts

Section 30, para. (I)): "\o sewage, domestic or factory

refu.se, excremental or other polluting matter of any

kind whatsoe\er, which, either by itself or in connection

with other matter, corrupts or impairs, or may corrupt

or impair, the qualitv of the water of any source of

public supply for domestic use in any city, town, incor-

porated village or other municipality, or which renders,

or may render, such water injurious to health, shall be

placed in or discharged into the waters, or placed or

deposited upon the ice of any such source of water

supply," . . "nor within such distance thereof as

may be considered unsafe by the Provincial Board of

Health," . . . "and any person who shall offend

against aiiv pro\ ision of this section sh.ill, upon siun-

mary conviction, be liable to a penalty of not more than

$100 for each offence, and eaih week's continuation after

notice.

"

The weakness of theaboxe provincial clause lies in

the granting of power to the Board of Health to say

whether oollution of the water, say, one hundred yards

or one hundred miles from the source of water suppiv

intake constitutes a breach of the .Act. The meaning of

this .Act is literally that it may in ca.ses prevent a direct

pollution of an individual water supply, but it is not

intended to generally prevent stream and lake pollution.

.As an instance of the working of the .Act we have

the case of Toronto, where the water supply is drawn

from Lake Ontario. It is at present proposed to empty

the whole of the crude sewage, ab.solutely unpuritied or

unsterilized apart from the removal of from 60 to 70

(ser cent, of the grosser solids, into the Like at a point

about three miles from the water intake. This principU-

has been accepted bv the Ontario Provincial Board of

Health, apparently on the supposition Ilial the jtoint ol

sewage discharge is removed a sullicient distance from
the water xone from which the domestic supply is

I drawn.
i Now, the separating distance may Ik: sullicient—we

I

would not like to dogmatize either way. In last week's
issue we published some valuable data upon the currents

affecting the lake in this particular quarter, which ap-

peared to show that the general tendency of water move-
ment was from west to east under normal conditions,

but under wind conditions the water movement was con-

trolled by the direction of the wind. We certainly would
not like to say that the water supply would never under
any circumstances be affected by the sewage discharge

;

and it also appears that the Provinci.il Board of Health
are also not quite certain on this poinl either.

The Board of Health, while allowing unpurified

sewage to enter the lake, also insist that the drinking

water lie filtered by sand treatment, in order to guard
against any chance of sewage cont.imination.

\\ here the principle of the Ontario .Act appears to

us to fail entirely is that it is ojjerative only as it mav,
in the judgment of a few medical men, constituting a

Board of Health, damage .some one particular water

supply. The Broad Principle of Pure Water in Canadian
Lakes and Streams is Not Recognized.

Where the principle of the .Act proposed by the

.Senate appears to us to be far and away more efficient

than the Ontario Act is in the recognition of the broad
principle of guarding from pollution all rivers, streams

or other waters, either navigable or flowing into navi-

gable waters.

We wish every success to the proposal of the

Senate. The adoption of the principle as a Dominion
law th.it it must lie held illegal to pollute nature's water
supply will in the end save this country from great future

expenditures of money in rectifying negligence, as is .so

well illustrated in the older countries at the presen' time,

when thev are at their wit's end in devising methods
and facing enormous monetary outlays in attempts to

reclaim w'aters from the open sewer conditions into

which thev have been allowed to drift.

.Saskatchewan is at the present time putting a Bill

through legislative routine to guard and keep pure their

water suppiv sources. That Government will be encour-

aged bv the progressive action of the Dominion Senate.

The recognition bv law of the conservation of natural

resources is always slow, and there will Ije plenty of

kickers of the purely utilitarian school, who cannot

recognize either "Godliness" or "cleanliness" when
placed in the balance with the "almighty dollar."

In connection with this question of the prevention

of pollution of natural waters, we publish in this issue

in part an interesting paper, read the other week before

the Roval Satiitarv Institute, upon the "Quality of
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Sewage Effluents in Relation to Standards," by Gilbert

John Fowler, D.Sc, F.l.C. Mr. Fowler is superinten-

dent and chemist of the Manchester Corporation Sewage

Works. He gave much valuable evidence before the

British Royal Commission on Sewage Disposal, and is

recognized all the world over as an eminent authority on

sewage disposal matters.

THE QUALITY OF EFFLUENTS IN RELATION
TO STANDARDS.*

By Gilbert John Fowler, D.Sc, F.l.C.

At the outset it will be well to define the scope and

point of view of the present paper, so as to limit the dis-

cussion within reasonable bounds. In the first place, it is

assumed that rigid and universally applicable standards

are impracticable. In the writer's opinion it is of the

greatest importance, in view of the large sums of money

which authorities must spend on works of sanitary im-

piovement in many directions, that every effort should be

made accurately to ascertain the conditions surrounding any

effluent discharge in any given instance. It may be that

unnecessary expenditure in the endeavor to reach an un-

called-for standard of purity may cripple the resources avail-

able for more needed reform in other directions. In saying

this, one is, of course, well aware that many authorities

fall far short of adopting reasonable and practicable means

for the purification of their sewage. On the other hand, the

natural zeal of those responsible for the treatment of the

sewage may cause large sums to be lavished on the attain-

ment of results which are more than the situation really

calls for.

In this connection the following paragraph 30 of the

original Interim Report of the Royal Commission, issued in

1901, may usefully be quoted:

—

"We consider it of the utmost importance that the

simplest possible means should be provided for adequately

protecting all our rivers, and we are further of opinion that

it will be desirable, probably for some time to come, that

scientific experiments should be carried on in order to

ascertain all the real dangers of pollution, against which

they should be protected.

"In the present state of knowledge, and especially of

bacteriology, it is difficult to estimate these dangers with

any accuracy, and it seems quite possible that they should

be either exaggerated or undervalued according to the pre-

disposition of those who have to deal with them. An au-

thority, guided by medical considerations, might not un-

naturally be inclined to insist on a degree of purity which

may ultimately prove in certain cases to be uncalled for,

while another authority, with its mind fixed upon economy,

might shrink from taking essential precautions."

In the second place, the present paper is not concerned

I'l consider the rival claims of well-known methods of

sewage treatment. Any suggestions which may arise are

confined to dealing with the effluent as it leaves the filtration

works and before it reaches the stream. The subject for

discussion, therefore, falls under two heads :

—

I. The actual chemical significance of the various

chemical tests at present made use of by various rivers

.luthorities for estimating the quality of effluents, with a

special reference to the tests suggested by the Royal Com-

mission.

Extracted from paper read before tht; Royal Sanitary

Institute.

2. The effect which certain effluents, which may comply

with some, at any rate, of these standards, may have upon

the streams into which they flow.

Taking these subjects, then, in order:

—

1. The Chemical Meaning of Various Standard Tests.

The chemical tests which are used in estimating the

purity or otherwise of an effluent are, speaking generally :

The amount of oxygen absorbed from permanganate ; the

incubation test ; albuminoid ammonia ; nitrates ; suspended

solids ; and the rate of absorption of dissolved oxygen.

One of the first questions which arise in judging of

the meaning of analytical figures is whether a sewage is

weak or strong ; thus, for example, an 80 per cent reduction

of impurity, measured by albuminoid ammonia, with a

sewage of original strength of i part of albuminoid am-

monia per 100,000, would give an effluent with an albu-

minoid ammonia of 0.2 parts per 100,000. If the original

figure for the sewage was 0.5, the effluent would be o. i,

which would be, for instance, within the limits of the Mersey

and Irwell Joint Committee. Assuming that the sewages

differed only in strength, it may be taken that the character

of the organic matter remaining in the effluent is the same

in both cases, and thus is of equal effect from a pollution

point of view, although superficially one effluent is twice

as bad as the other. It has, indeed, been argued by Dunbar

and Thummy on the Continent that after a certain per-

centage purification has been attained the residual organic

matter is so altered in character as to be inoffensive.

On the other hand, it has been pointed out to me by a

responsible chief inspector that the effect of the two effluents

ou the stream is not identical, owing to the greater volume

of diluting water carried by the weaker sewage. This is a

point which deserves discussion, especially in relation to

the development of growths, which is the chief subject

matter of the later part of this paper.

The question of suspended matter raises several points

of importance. As Mr. Thompson pointed out at Leeds,

much depends upon the length of time elapsing between the

taking of the sample and its actual analysis. Many effluents,

especially those containing iron salts, while free from

visible suspended solids at the time of sampling, are capable

of yielding considerable deposits on standing. The "clari-

fication test," which was described by the present writer in

a paper before the Society of Chemical Industry, 1908,

affords a means of approximately estimating the character

and amount of this potential deposit. It may vary very much

in different classes of sewage, and in the same sewage on

different days of the week. Thus, for example, the sewage

of Wakefield, which has recently been submitted to thorough

investigation, contains the greater part of its organic matter

in the colloidal state, owing to the amount of wool-washing

refuse present. The precise reverse is characteristic of

Manchester sewage. Again, those who are familiar with

small sewage works will have noticed the greater opalescence

of the effluent on washing days; in fact, there is evidence

to show that the colloidal matter in an effluent consists

largely of metallic soaps.

The trade effluents in the sewage naturally greatly affect

the meaning to be attached to the different analytical

i

figures. Mention has alreadv been made of Wakefield. Even

after the removal of the grease, the residual organic m.ntter

from the wool contains a high proportion of organic nitro-

gen, which there is reason to believe oxidizes much more

slowly than the nitrogenous organic matter of ordinary

sewage.

What ha? been said with regard to Wakefield sewage

applies even more noticeably to the sewage of Bradford. It

J.



December lo, 1909. THE CANADIAN ENGINEER 637

is to be expected, therefore, that etBuents from such towns

will contain high figures for albuminoid ammonia, which

are not derived necessarily from "excrementitious matter."

In the case of Manchester, the albuminoid ammonia
figure, and to a greater extent the oxygen absorbed figure,

is afTectcd by trade eflluent, more particularly by phenolic

compounds and by suipho-cyanates contained in the am-

monia recovery liquors, which are turned into the sewers

in large quantities by the gas works, and by manufacturers,

wlio work up the liquors from other towns.

It is the custom of the rivers authorities in the northern

manufacturing centres to adopt different standards, in the

case of manufacturers' efHuents, from those employed in

judging the effluents from sewage works. Provided sus-

pended solids are removed, much higher figures are allowed

for oxygen absorption and for albuminoid ammonia in the

former than in the latter case.

It is no doubt rightly considered that, apart from the

inherent difficulties of treatment, manufacturers' effluents

are less dangerous—from the point of view at any rate of

producing nuisance—than the effluents from sewage works.

It should, however, easily be possible to determine within

limits what proportion, say, of the oxygen absorbed figure

is due to trade refuse, and what proportion to sewage

proper, by comparison—e.g., with purely domestic sewage

of corresponding strength or by special methods of analysis.

Thus it has been possible, by means of the "clarification

test," to show that Manchester sewage contains an abnor-

mal proportion of oxidizable matter in true or "crystalloidal"

solution, which diminishes at times when ammonia recover}'

liquor is not present in the sewage.

All these and other difficulties in interpretation of the

various analytical figures made use of as provisional stan-

dards, are sought to be overcome by the two simple tests

suggested by the Royal Commission which may usually be

here mentioned in full. The Royal Commission state that

an effluent would generally be satisfactory if it complied

with the following conditions :

—

(i) That it should not contain more than three parts

per 100,000 of suspended matter; and (2) that after being

filtered through filter paper it should not absorb more than

(a) 0.5 parts by weight per :oo,ooo of dissolved or atmos-

pheric oxygen in twenty-four hours
; (b) i.o part by weight

per 100,000 of dissolved or atmospheric oxygen in forty-

eight hours, or (c) 1.5 parts by weight per 100,000 of dis-

solved or atmospheric oxygen in five days.

In connection with the suspended matter determinations

Mr. Thompson has pointed out the differences already men-
tioned due to the presence of colloidal matter, apparently

fearing that the estimation of suspended solids is likely to

be unfairly high unless the sample is analyzed at once after

collection. The danger would seem to be rather in the

other direction. On the other hand, the filtration through

paper, which is recommended, is likely to cause retention of

colloidal matter, and consequently diminution in the amount

of dissolved oxygen ultimately taken up.

It might be suggested that the dissolved oxygen should

be determined after the sample has been allowed to settle,

say, for one hour. In the case of a bright effluent from a

percolating filter this would afford lime for the humus to

deposit, the absorption of dissolved oxygen could then be

determined in the decanted liquid, when, if colloidal matters

were present, the oxygen absorbed by these would be taken

into account. It may be objected that this method is less

precise than the one given by the Royal Commission, but

with reasonable care it would appear likely more truly to

indicate the real nature of the effluent.

Mr. Thompson's suggestion that one determination of

the dissolved oxygen absorbed after twenty-four hours

would be sufficient would certainly result in saving of time,

and probably in the majority of cases would be adequate.

In presence of antiseptic substances, or of difficult oxidisable

matter, a possibility of error might arise. On the whole,

however, the Royal Commission tests, especially if slightly

modified as suggested, should distinguish between weak
and strong sewage, and generally enable a fair conclusion

to be drawn as to the probable effect of the effluent upon the

stream into which it flows.

The test is ultimately based on the careful researches

of Adeney, who has shown that when organic matter of

various sorts is submitted to the action of dissolved oxygen
in presence of bacteria oxidation takes place in two well-

defined stages, viz., the oxidation of carbon to carbou

dioxide, and of nitrogen to nitric arid. It may, however, be

questioned whether this sequence, which holds for mixtures

of polluted matter and water containing an excess of dis-

solved oxygen, exists equally under the conditions of purifi-

cation of a sewage works. There are reasons for thinking,

in the writer's opinion, that, e.g., in high-speed percolating

filters the ammonia in the sewage may be oxidized in large

measure to nitrates, while the more resistant organic matter

is far from completely attacked.

In the case of contact beds, moreover, the first portion

of the <Iischarge is certainly less well ozidized than the last

drainings, and, while the average effluent may fulfil all

requirements, a portion, at any rate, of the albuminoid am-
monia may be due to less perfectly oxidized organic matter.

Although this may not absorb a great amount of dissolved

oxygen, it may make its presence felt in the encouragement
of certain kinds of growth which become apparent at the

outlet of the filters, or in the stream below the effluent

outfall.

This leads up to the second part of this paper, viz. :

—

2. The Effect of Effluents upon Streams.

Just as the efforts of what may be called the chemical

era of sewage purification were directed to clarification,

with little regard to the chemical composition of the clarified

liquid, so the activity of the last decade has been in the

direction of the mineralization of dissolved organic matter,

with production-—e.g., of nitrates, without much considera-

tion of the possibilities of re-absorption of these products

into the cycle of organic life. Where final land treatment is

resorted to these mineral constituents are usefully absorbed.

In the majority of cases, however, such effluents, if non-

putrefactive, are allowed by the Rivers Board to pass into

streams without further treatment. If thorough mixing takes

place with a large body of water, no detrimental effects

are, as a rule, observable, even if purification is not carried

to the fullest possible extent.

On the other hand, cases are accumulating where
effluents, satisfactory from the point of view of mineraliza-

tion of the greater part of the organic matter, and conse-

quent non-putrescibility, are yet capable of causing con-

siderable growth of organic life, which subsequently may
enter into decomposition with production of nuisance. The
mineralized matter has, in fact, again become organic.

A classic instance, is of course, Belfast, where the

researches of Dr. Letts have shown that the seaweed ulva

latissima is capable of absorbing nitrogen, not only from
crude sewage, but also from the ammonia and nitrates

present in effluents from ordinary filter beds. The subse-

quent decomposition of the ulva is the cause of very serious

nuisance, owing to the development especially of sul-

phuretted hydrogen. . . .

(To Be Continued.)
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PROBLEMS IN APPLIED STATICS.

T. R. Loudon, B.A.Sc.
(Registered in Accordance with the Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knowledge of the subject of Statics, or is in a

position to read some text on such theory.

Consider the forces acting at the point EFDC. The
condition of affairs is represented in the Statical Di.i-

gram (Fig. 85).

-V = Vef + Yfd + Vdc + YcE = o.

— 1 ,000 + o + DC + = 0.

DC = 1,000.

From the positive result it is seen that the \'dc is

positive. DC, therefore, acts away fron. the point; i.e.,

th<' n"enil>er DC is in tension 1 ,000 pounds.

2000 £000

1000
Graphical Solution.

Con.sider the forces acting at the point EFDC,
represented in the Statical Diagram (Fig. 86). Since

there are three unknown forces in this case, it is seem-
ingly impossible to construct the Vector Polygon for

the set of forces. However, hecause FD and CE have
the same lines of action, their resultant must act in that

line. Replace FD and CE by their resultant as indicated

by R, Statical Diagram (Fig. 87). How this resultant

acts is as yet unknown, but, as will be seen, this is of

no importance.

Construct the Vector Polygon for the forces shown
in the Statical Diagram (Fig. 87). Draw EF (Fig. 88)

tt) represent the known force EF (Fig. 87). Then, from
F (Fig. 88) a line is drawn to represent the known
direction of R (Fig. 87). Now, since the set of forces

CJJ B .C
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o
jE

O -R

/aoa
F/0BB

laaa
F
B7

J) -R
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being considered is in equilibrium, we know that from

some point in the line drawn to represent the direction

of R, another line must be drawn to represent the

direction of CD (Fig. 87), and also pass through E

(Fig. 88), thereby closing the \'ector Polygon! It is

evident that such a lin<" will coincide with EF (Fig. 88).

To avoid confusion, the line representing DC, which
would coincide with EF, is shown dotted to one side

of EK. The force DC is seen to be an equal and opposite
force to EF; i.e., it acts away from the point. The
member DC is, therefore, in tension 1,000 pounds.

Consider the forces acting at the point ABDC,
Fig. 8g being the Statical Diagram rcpres'eiuiiig the

condition of affairs at this point.

.'\B (Fig. 90) represents the known force .\B

(Fig. 89), due to the load of 3,000 pounds. Referring
to Fig. 89, it is seen that an unknown force intervenes

between the force AB and the next known force DC.
It will, therefore, be impossible to use Bow's Notation
throughoiit in constructing the \'ei-tor Poh'gon. When-
ever this notation cannot be applied to a line repre-

senting any particular force, the line will be shown
dotted and the letters designating the force placed

beside the line.

From B (P~ig. 90) a dotted line is drawn to represent

the known force DC. Now, since the forces under con-

sideration are in equilibrium, their V'ector Polygon must

close, and it must Ije closed by lines drawn to represent

the directions of the unknown forces BD and C.\. There-

fore, from the termination of the dotted line drawn to

represent DC, a dotted line is drawn to represent the

direction of the force BD, and from k is drawn another

line to represent the direction of the force C.\. These

last two lines intersect at C, and it is seen that Bow's

Notation applies to the line representing the force C.\.

This line is, therefore, drawn in full. The Polygon

should then read: AB, DC (dotted line), BD (dotted

line), and C.\.

Having fully determined the unknown forces, it is

now possible to go back and construct a Vector Polygon

lettered throughout with Bow's Notation.

From B (Fig. 90) draw the full line BD equal in

length and parallel to the dotted line representing the

force BD. If D be joined to C, the line DC should then

b'^ equal and parallel to the dotted line representing the

force DC. This new polygon, which will represent fully

the forces acting at the point Ix-ing con.sidered, reads:

AB, BD, DC, and CA.
(Continued on Paxre 645-)
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PRODUCER GAS PLANT PRACTICE.*

Michael Chapman, A.M.l.E.E.f

I shall not attempt to more than very briefly touch on

the history of producer gas. You have probably heard it so

often that, althouRh a fascinating story, it will not bear

repetition.

Sir William Siemens first utilized producer gas in con-

nection with steel furnaces and industrial application of gas

firing, and actually previous to 1878 attempted to. utilize it

in gas engines. He failed for two reasons :

—

1. The gas made in his producer was too poor in

quality to be fired by engines using the compressions at

that time available.

2. He had not solved the problem of cleaning the gas.

Mr. T. Emerson Dowson, in 1878, secured a patent

covering a producer, which overcame the first mistake made
by Siemens by the addition of steam to the air which passed

through the incandescent coal, and so raised the quality of

the gas from 80 B.t.u. to 130 B.t.u. per cubic foot.

The second mistake was overcome by a compromise.

He confined his plant to the use of fuels free from tar, such

as hand-picked anthracite and gas-house coke. This plant

was the first really serviceable equipment for supplying pro-

ducer gas to gas engines.

I will now give you the chemical constitution of pro-

ducer gas and a short description of its manufacture, which

is commonly applicable to all the different styles of plants

put on the market by the different well-known makers.

The chemical reaction is as follows :

—

(i) C-hO, = CO;. (2) C-l-CO= = 2CO. (3) C-l-H,0 = H,-l-CO.

These reactions take i)lace in the order given, the first

at the bottom of the fire, the second in the hottest part,

about seven inches higher up.

In order to obtain the above results a temperature of

about 500° C. at the bottom of the fire and 1,000° C. a little

higher is necessary In short, producer gas is the result of

passing a mixture of steam and air through incandescent

fuel, and the quality of the gas obtained depends on varia-

tions in the process.

I shall not touch on the two other gases chiefly met

with, namely. Town's gas and water gas, except to say that

the first is made by the destructive distillation of coal in a

closed retort, and the second by blowing steam through in-

candescent fuel, with decomposition of the same, the incan-

descence being produced by combustion of the fuel with an

air blast, and the blowing and steaming periods being

intermittent.

Producer Cas.

The gas of which wc arc talking can be roughly de-

scribed as being made by one of three processes :

—

1. By the piston of a gas engine aspirating the gas

from a producer direct without any intermediate storage or

gas-holder. The resultant gas is known as suction gas.

2. By the action of a roots or other type of blower

placed between the producer and the point at which the gas

is to be used. The blower draws the gas under less than

atmospheric pressure and delivers it under pressure. This

is called a suction pressure plant.

3. By the action of a positive blower forcing air and

steam through the producer and delivering the resultant gas

* Paper presented at the Kngincers' Club of Toronto,

November 18th, iqog.

t Of Chapman & Walker. Limited, (k) Victoria Street.

Toronto. Ont.

under pressure to the point required. This is called .a pres-

sure plant.

It becomes the first duty of the engineer laying out a

power plant with gas engines as prime movers to ask him-

self the following questions :
—

1. Shall the plant be of the suction, suction pressure,

or pressure type ?

2. How is it possible to obtain the maximum bcntht

from the use of producer gas in Canada where, during six

months of the year, heating in a factory is required ?

Now, one of the great advantages that producer gas

offers over steam or any other source of power is its appli-

cability to singeing, grazing, melting, etc., and it is this

side of the problem which has been neglected in this country,

and has held back its rapid development. Also, every fac-

tory owner is obsessed with the idea that with a gas engine

it is impossible to utilize the exhaust for heating purposes

as in a steam engine, and many are the orders for gas

plants that have been lost in this way, owing to the gas

engineer being nonplussed when asked if he could undertake

to heat the factory in the winter from the exhaust.

The day when this remark regarding factory heating

held good is over, and I am in a position to say that anyone

utilizing 50 horse-power and over on a reasonably steady

load can by the use of a properly designed heater obtain

during the day nearly as much heating effect from a gas

plant as from a steam system, the difference being purely

in the efficiency of the gas engine and the steam engine

and the amount of heat wasted in the two systems, which,

of course, is less in the gas engine than the steam engine.

Some rough rules to guide the engineer in settling on

the type of plant to be employed are as follows :

—

1. For a straight power proposition, such as the driving

of a factory, I would recommend a plain suction plant.

2. Where there is the chance of applying gas to

brazing, etc., a suction pressure plant.

3. Where several engines are runnitig at different

points on a violently fluctuating level, a pressure plant.

I propose now to mention some of the troubles that are

met with in actual practice, troubles which have their origin

in causes ridiculously simple, and yet cause the engineer

many moments of worry until he knows the vagaries of

producer gas as thoroughly as the steam engineer knows

those of steam. I shall take the instance of a plain suction

plant running an engine on a steady load. That is the

simplest problem you can have, the engine being a single

cylinder hit-and-miss Otto cycle engine.

Starting from the time the man blows up his fire, he is

supposed to have good gas and his engine under way in

two minutes. Suppose he cannot get any gas, and the time

for starting the factory arrives, he asks himself what is the

matter, and generally loses his head, blaming the producer,

the state of irritation being- increased by the monotonous

job of grinding the fan. \\ hat he should do is this :

—

1. See that water is in his boiler. If there is not any,

he is making air gas only, and the addition of steam will

cure the trouble.

2. Feel at his test-cock if there is plenty «i pressure,

and look at his gauge, an instrument which is hardly ever

installed, and yet tells such a lot to an intelligent operator.

If there is no pressure at the cock and his fan runs easily,

and yet the gauge registers two or three inches, he will

know that the gauge which covers the test-cock is blocked,

and that by renewing it he will probably find good gas,

and plenty of it. This simple mistake has nonplussed manv
giod men at times.
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3. If his gauge registers a pressure a great deal lower

than usual and the pressure at the test-cock is small, he will

know there is an obstruction either in the producer from

clinkers or in the piping from accumulation of dust, or if

the plant is just being started for the first time, from some-

one having left waste in one of the pipes. This trouble will

be accompanied by a hard feeling of back pressure to the

grinding of the fan. He should first poke down his fire, and

be sure that the producer is not solid with clinker, and then,

after being sure that there are no doors left open or leaking

joints, he must search for the obstruction in the pipes.

Key to Sectional Drawing of Suction Gas Plant.

I, Hand Fan; 2, Damper Valve; 3, Air Inlet; 4,

Vaporizer; s. Vaporizer; 6, Suction Pipe Auto. Feed Tank;

7, Water Inlet to Vaporizer; 8, Overflow from Auto. Feed;

9, Feeder; 10, Hopper; 11, Hopper Bell; 12, Poker Hole

Plugs; 13, Firegrate; 14, Firegrate Support; 15, Super-

heaters; 16, Firebrick Support; 17, Firedoors ; 18, Fire-

brick; ig. Fireclay; 20. Gas Passage; 21, Gas Outlet; 22,

Cleaning Holes; 23, Blow-off Cock; 24, Seal Pot; 25, Over-

flow from Seal Pot ; 26, Coke Scrubber ; 27, Sawdust Scrub-

ber ; 28. Doors ; 20. Cleaning Door ; 30, Water Spray Feed ;

31, Sprays; 32, Automatic Feed to Vaporizer; 33, Vaporizer

Cleaning Door Frame; 34, Vaporizer Cleaning Door Cover.

4. lie may get gas at the producer test-cock and none

at the engine. In this case he should compare the gauge
which is placed before the scrubber and that placed after it.

If the difference is excessive, he knows that there is an

obstruction in the scrubber, or that some joint is leaking

badly. The only way to remedy the first trouble is to repack

the scrubber, but it is an unlikely trouble, unless the quality

of coal requires big sawdust scrubbers.

5. Leaking joints arc the greatest cause of trouble in

suction prnducers. and every joint should be most carefully

made, and the complete plant given a smoke test before

smarting.

6. If the gas is obtained quickly and the engine goes

off splendidly and then dies away, you know that one of the

following things has happened :

—

I. The doors may be leaking and too much air being

admitted before the point of chemical reaction.

II. The hopper or portion of the plant after the point

of reaction may be leaking, so diluting the resultant gas.

III. The water supply to the boiler may be affected.

IV. Air may be leaking up the brickwork lining without

going through the fire. This is the worst and most insidious

form of trouble, but with good erection should never occur.

The troubles I have so far given are mostly those due

to lack of intelligence, want of attention, or faulty erection

Now I shall come to troubles due to fuel, and first of all

shall confine myself to anthracite and coke.

An analysis generally applicable to anthracite is ;

—

Carbon. Hydrogen. Nitrogen. Sulphur.

Welsh anthracite .... 89.17 3.50 0.91 0.96

Oxygen by B.t.u.

Difference. Moisture. Ash. per lb.

Welsh anthracite ... 1.56 1.7S 2.12 15,224

You will see from this that the percentage of hydro-

carbon is small, so we have to take very little precaution

against tar, and, therefore, the plant is simple.

The analysis of gas-house coke is :

—

Carbon. Hydrogen. Nitrogen. Sulphur.

Welsh anthracite coke 88.64 '-S? 0.99 0.63

Oxygen by

Difference. Moisture. Ash.

Welsh anthracite coke 0.60 5.Co 2.17

Again, volatile matter is small, and, therefore, the same

plant is applicable, but just in proportion to the difference

of the B.t.u. of the fuel, so the plant for coke has to be

larger than that for anthracite ; and here I would like to

warn you against blast furnace coke, the product of coke

ovens. It is not a clean fuel, and resquires special cleaning

apparatus, although certain parts of the coke which comes

from the bottom of the Beehive oven form the purest fuel

you can get, but commercially, for producer work, it is

dangerous to attempt to use it in a plain suction plant.

Now, there are anthracites and anthracites, all differing

little in their analysis. They have deceived many engineers,

who have not been to the trouble and expense of treating

them in large bulk samples, and 1 projxise to mention the

chief causes of their trouble :

—

I. First comes the fact that a large demand for a pro-

duct of any kind creates a special quality of that product

treated in a special way to make it suitable for its special

market.

In England and on the Continent, for instance, producer

plants have been in use for many years. The number of

horse-power at work is enormous, and there the demand for

anthracite for this purpose became so great that the coal

owners, seeing a good field for their product, took the

trouble to very carefully supply what the producer maker

demanded, namely, an anthracite, washed, freed from slate

by hand-picking, and graded very carefully in sizes. The

result is that, weight for weight, English anthracite, as sold

j
for producer use, has more B.t.u. 's than Pennsylvania an-

I thrarito. wh'.ch is bought in Canada, and the ash resulting

from combustion is far less, which means :

—

1. That to develop the same hursc-pnwcr in this

country you must have a larger planl.

2. That in order to get lid of the ash accumulating on

the grate you must, for ease of handling and as a labor-

i saving device, supply a Shatsinn <>r Koliilini- grate. The
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latter appeals to me most from my own experience, and

makes the fire settle down mose solidly after its use, also

keeping the bricks freer from clinkers.

II. The first fact I referred to was purely a commercial

coincident, due to local circumstances, and easily remediable

if taken in time. The second is the fact that the incom-

bustible constitutent of Pcnnsylvanian coals fuse to clinker

at a lower temperature than do those from Wales, and, there-

fore, we must in this country keep the temperature down to

a proportionately low level, depending on these critical tem-

peratures. You will see that a larger producer will, as it

happens, effect this result without further attention. A
further fact for which I have not found a really satisfying

reason is that an increase in the height of the producer im-

proves the working of producers with Canadian fuel im-

mensely.

I would like to hear a few suggestions on this subject.

It is not as if the proportion between height and diameter

had been kept constant. The height for Canadian anthracite

is considerably more in proportion to the diameter than with

English anthracite. To sum up all my experience and the

remarks previously made, I would specify for a successful

producer on Canadian anthracite :

—

I. That the diameter and height of the plant should

be ample.
2.' That gauges should be installed, and intelligently

used.

3. That the hand-fan should be motor-driven.

4. That all bends should be cleaning bends.

5. That the water supply for the boiler should be under

automatic regulation, so that the steam generated should be

in strict proportion to the load.

6. That all test-cocks be fitted with gauze, applying

Davy's well-known principle to prevent explosions.

7. That all joints be designed so that possibilities of

leaks are reduced to a minimum.

Given all these points and handled by an intelligent

man, a suction anthracite or coke plant is the simplest and

most efficient equipment in conjunction with a gas engine

that can be obtained.

Now, anthracite and coke are all right as fuels, and, in

fact, ideal, but, like all things ideal, they are expensive, and

the more people realize their possibilities in producers the

more expensive will they become, so that it has been the

object of every up-to-date firm in the business to put on the

market a plant which will use bituminous coal as well. The
company with whom I am associated has been grappling

with this problem for years, and now they have plants of

SO horse-power up to any size for this class of fuel, arranged

again on the three principles of suction, suction pressure,

and pressure.

The use of bituminous fuel in large plants has been

solved for quite a number of years by such firms as Crossley

Bros., the Power Gas Corporation, etc., and the horse-power

of these plants already in use runs into hundreds of thou-

sands, and is constantly increasing, but there has, till the

last few years, been a disposition not to build them much
below three or four hundred horse-power.

j

In the solution of this problem of using bituminous fuel
|

there have been two schools of thought, and nearly everyone

has started by being a strong adherent of the one, and,

after thinking they had solved the problem, have gone over

to the other, which, so far, has proved the only truly satis-

tory system.

The first idea was to make gas, either in one producer

and pass those gases through a second producer, which was

maintained at a high temperature. ;ind there convert the

Volatile and tarry constitutents into a permanent gas, or to

carry out practically the same process in one producer by

having two zones : the one a gas-making zone, the other a

zone at a high temperature, for what wc call cracking the

tarry matter into permanent gas, so adding the heat value

of these constituents to the sum total of B.l.u. of the gas,

and at the same time removing all chances of trouble from

tai on the engine piston or in the pipe system.

The idea is fascinating and apparently simple, but in

practice it does not work, and you will find, as 1 have said,

that when you inspect such plants tliey have always in addi-

tion a number of special washers to take out the tar, which

was supposed to be removed by the second producer, or

double zone system.

The second process is to combine with your bituminous

producer a slow-speed centrifugal water-fed fan, which inti-

mately mixes the gas with a water spray and removes all

particles of tar.

This tar extractor is a simple machine, and by its use

in combination with their bituminous producers the makers
can supply plants as small as 50 B.h.p. to use bituminous

Exhaust Steam Heater
coal, anthracite, coke, and, with modification, wood, saw-

dust, and peat, thus placing customers in the position of not

being bound to one source of fuel supply.

When I say bituminous plants, I want to make it clear

that I do not mean that one can use such coal indiscrimi-

nately.

To a producer gas engineer, bituminous fuels are

sharply divided into those that are called "caking" and

those that are called "non-caking," or free-burning, and,

although in actual fact these fuels are generally distinctly

different in their behaviour under certain tests, cases occur

where it is difficult to say to which class they belong, and

then a test with a bulk sample under actual working condi-

tions is the only reliable data on which to depend.

Roughly speaking, the practical engineer can, by a test,

find whether a fuel is caking or non-caking, but before I

give you the test, I will give a rough definition of the two

terms :

—

I. A caking fuel is a fuel that, when heated, does not

retain its original shape, but runs together into a homo-
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geneous mass, becomes pasty, and, as the volatile matter is

expelled, yields a solid mass, preventing the passage of

the gas.

II. A non-caking fuel is a fuel that, when heated, ap-

proximately retains its original shape and then crumbles

into ash.

Test for Caking Coal.

1. Powder tho tuol very lintly in a mortar.

2. Place in a small crucible a teaspoonful of the

powder.

3. Place a loose-fitting lid on the crucible and heat

over a spirit lamp.

4. Heat until all the gas has ceased to come off.

5. In order to test this apply a match above the

crucible and around the edge of the lid, when probably a

flame will spring from the crucible and burn for a few

seconds.

6. In case no gas is available, heat the crucible for

five minutes.

7. ."Mlow the crucible to cool naturally.

S. Turn out the contents.

g. If the residue is a compact, homogeneous mass, you

will know that it is coke and the fuel is caking.

10. If the residue comes out fairly loose, you will know-

that the coal is non-caking.

11. Most caking bituminous coals give a yellow flame.

This generally indicates tar.

12. If the sample sw-ells very mucli and gives a soft,

porous coke, it is probably suitable, and at any rate worth

trying.

When a test of this description has been carried out,

and if the fuel proves itself non-caking, an ordinary bitu-

minous plant can be installed ; if the test is not very dis-

tinct in its result, then the only satisfactory action to take

is to ship a bulk sample and test it in the factory.

If, how-ever, the fuel according- to the test is clearly

caking, a very special plant must be installed, w-ith a water-

cooled, motor-driven poker This is a complicated plant, and
the high first cost is only justified in the case of large

installations.

The Wellman-Seaver-Morgan Engineering Co.'s plant,

designed by Mr. Fraser Talbot especially for using caking
coals, a vertical rod passes down the centre of the producer,

which is of the water-bottom type, and carries two radial

arms, which are placed at different angles.

The rod and arms are water-cooled, and rotate slowly,

about once in ten minutes, at the same time having a ver-

tical motion.

In this paper I have briefly tried to touch on the prac-

tical side of producer work as applied to gas engines, and
have purposely left out gas engines, as both subjects are

so large that it is impossible to do justice even to the one
in the short time at my disposal.

There are, however, one or two practical points which
make the difference between success and failure, satisfac-

tion and disappointment in the combination of a producer
with a gas engine, which truly come under the heading of

the latter, and which 1 propose to mention before closing.

The gas engine as generally supplied to-day is either

multi-cylinder vertical, or single flywheel single cylinder

horizontal, and in the last design, as the sizes of the units

grow, the weight of the flywheel increases to a point at

which it is foolish, if not criminal, not to supply special gear
for placing the engine into its starting position, and after-

wards of causing the engine to caro' out its complete cycle,

and so obtain its own impulses by firing its own gas.

Barring Gear.

Some makers supply im nie.mb of placing the engine in

position on the firing stroke up to as high as 75 horse-

power. The result is that you will sometimes see the en-

gineer and probably two m ihice lielpers dragging on the

flywheel, to their complete disgust and exhaustion. Other

makers have small holes in the side of the rim of the fly-

wheel, and supply a fulcrum and bar. This is better prac-

tice, but a poor job, and in this respect there .is only one

satisfactory equipment, and that is a pinion keyed on to a

shaft resting in bearings and supplied with a large hand-

wheel, the pinion meshing in teeth cast in the rim of the

flywheel.

Starting Apparatus,

When an engine is put to work on producer gas, it is

given an impulse either by what is known as an explosion

starter or by compressed air. The first method consists of

pumping a certain number of strokes of a pump, generally

fixed to the engine, which delivers a certain quantity of gas

into the engine cylinder, a valve is then operated and a cer-

tain quantity of air is pumped into the cylinder, so as to

make an explosive mixture. The charge is then fired by

electric ignition or tube.

Xow, this system is a poor one for producer gas, because

the quality of your gas at the commencement of operations

is not constant, and, therefore, I would not recommend its

use except as a standby. The engineer may obtain the right

mixture the first attempt ; he may try ten times, and, there-

fore, no one can call it a truly reliable system.

Compressed air from a separate small air compressor

set is the ideal practice; failing that, compressed air stored

in a receiver by running the engine as a compressor when

shutting down, but economy should not be allowed to in-

fluence the engineer in these two details. An extra $200 on

a plant of 50 horse-power will save the engineer's temper

and avoid all delays in starting.

THE RECONSTRUCTION OF A CONCRETE
GAS TANK HOLDER AT KINGSTON, ONT.^

Once more the nece.s.sity of care in concrete building

has been demon.strated in the case of the concrete tank

in connection with the gas pl.-int of the corporation of

Kingston, Ont. It has brought up the oft-repeated

warning that concrete must be well built. It has demon-
strated once more the fact that where care and precau-

tion have been taken concrete is superior to all other

materials for most classes of construction work. The
general public of to-dav are too well acquainted with the

properties of concrete to condemn it whenever faulty

construction has produced failuro. In the ca.se in ques-

tion those in charge of the city's welfare, after first

endeavoring to meet the ditliculties by temporary

changes and alterations, called for tenders, allowing

those who tendered to ii.sc almost entirely their own
methods of prtxedure. .\s a matter of fact, the work
was well advanced by the successful tenderers, Messrs.

Merrill & Allen, before they finally decided upon the

method of waterproofing to be employed. The method
of procedure throughout was entirely their own, and

in portions exporinienlal, as many dilliculties presented

themselves throughout ihe work. That the con-

* Mr. E. B. Merrill, consulting engineer, Toronto,

delivered an illustrated address Ix'fore the Engineers'

Club of Toronto in (()nn<-( tion with this work.
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tractors have been successful may be judged from the

notices in local Kingston papers, which speak in the

highest terms of the nature of the work and the satis-

factory tests which have been made since the work was
finally completed. A brief mention of the events leading

up to the final reconstruction of the work may be of

interest. There was completed during the fall of 1907

a concrete tank and a two-lift steel holder for the Heat,

Light and Power Department. The steel holder was con-

structed by Messrs. Daxis K' Farnum Co., Waltham,

Suspension of Tanks, showing One of the Ten Columns.

Mass. It had a capacity of 150,000 cubic feet. The tank

was constructed of concrete by a local contractor under

the supervision of Mr. J. M. Campbell, then manager
for the Heat, Light and Power Department. In the fall

of 1907, before filling tank with water, it received a good
coating of coal tar and resin, which adhered well to the

walls and bottom. When water was put in it settled as

much as two feet in twenty-four hours, or 69,000 gal-

lons per day, and as much as 23,000 gallons per

day after being tarred, still a large leakage. In the spring

of 1908 the tank was put out of commission and the

water pumped out. A general inspection was made, and
several bad leaks were located. Mr. Campbell then

arranged with the \\'arren Bitumen Co., of Rochester,

to waterproof the interior of walls. This coat consisted

of three layers of tarred felt, with a cap sheet, making
four ply, all told, with a coating of No. 4 pitch between

each layer. Both sides and bottom were thus treated.

Then four inches of concrete of a 1:2 :4 mixture was
placed in the bottom of the tank. The paper sagged out

for several inches in places along bottom of walls. It

was originally intended to put a layer of three inches of

concrete against the paper to hold it to the main con-

crete wall. This idea was abandoned, and instead a

four-inch brick lining against the tarred felt was sug-

gested. The question resolved itself into whether to

make the tank watertight or condemn it entirely and
build a new one. Several suggestions were made as

follows: (i) Take off felt and rack the walls to a rough
surface so that a new coating of cement and sand (2 to i)

of Yi or Y\ of •*" inch in thickness be trowelled on.

(2) To take off felt and roughen surface and erect

wooden forms, so that three inches of concrete might
be placed against the present main concrete wall.

(3) Leave paper on and line with briik, (four inches)

emijedded in cement. (4) Put in steel lining, with a

3-inch llange at bottom, this flange to be covered with

a good, strong mixture of concrete. (5) Raise both lifts

and blow up present concrete wall and build a new one.

In regard to No. 4, it was considered too expensive,

as was also No. 5. Nos. 2 and 3 were thrown out as

the space between the holder and concrete was small.

It would be necessary to cut off about two inches of the

flange or cut away the masonry to allow the laying of

brick on the concrete. In the meantime several methods
were used to stop the leaks. The driving of a small

wrought iron pipe, about |^-inch, into wall where leaks

were the worst and fill up the other leaking places. Also,

the leaks were plugged with clay and mortar. Over this

was trowelled on a strong mortar of cement, alum and
sand, but this was forced or eaten away. -Several loads

of manure were scattered upon the surface of the water,

and a mixture of three parts of bran and one of cement
was put on the water close to the concrete wall to draw
it into the openings.

A report made to the Light, He:it and Power De-
partment of the Kingston council by Mr. VV. E. McKay,
consulting engineer, Boston, during November, 1908,

based on the specifications for the tank construction,

personal inspection, and information furnished by the

Kingston council contains a criticism of the conditions

under which the concrete work was built, as well as

several details of the specifications. The following is a

A View of the interiar showing the Crumbled Condition

of the Original Wall.

portion of this report in .so far as it deals with tiic man-
ner in which the concrete work was originally carried

out :

—

(a) The concrete to be composed of one part cement,
three parts of coarse sand, and six parts of broken stone,

and that the largest piece of broken stone shall pass
through a two-inch ring, and that large stones may be

placed in the concrete work.

(b) That the concrete wall is to be approximately

two feet thick.

2. The specifications may be adversely criticized in

the following details :

—
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(a) The concrete mixture is not suHiciently rich to
insure watertight work; the proportions should be one,
two and four, or one, two and a half, and live. The stone
should be carefully graded, and all pieces should pass
in any direction through a two-inch ring. No large
stones should be used.

(b) In the rock the wall was laid without outside
forms, and the minimum thickness is stated as eight
inches. The rock is stratified, with the joints of varying
magnitude between the layers of the rock. Intc^ and
through these openings the cement and sand of the con-
crete mixture could flow as the concrete was placed,
reducing in the stone of the wall the cement binder that
was already too small in volume from the proportions of
the concrete.

Without the solid rock backing the two-foot wall is

not thick enough for the head of water of twenty-four
feet. Even with the solid rock backing,, eight inches of
this concrete is not enough to make watertight work.

There are no' provisions in the specifications for
ramming the concrete, for limiting the depth of the
layers, nor for jointing old and new concrete.

The following portion of this report is of general
interest. It points out the need of careful construction

The new Concrete Lining partly completed, showing the

Method of Working Forms.

and skilled supervision. .After stating that, concrete, to

be watertight, must not be laid in freezing weather, nor

with the thermometer near 32° F., it says:

—

"It is to be further noted that no matter how good
the material of the concrete, nor how rich the proposed
mixture, the excellence of the finished concrete directly

depends on the care with which it is mixed and placed,

and on continuous, careful, skilled sujjervision. This
fact cannot be too forcibly stated, and should never be
omitted from any consideration of concrete construction.

There is no form of building where constant personal

attention is so absolutely necessary as in concrete work.
One barrow of poor concrete or one barrow of good con-

crete poorly placed in a wall may leave a poor section

that cannot thereafter be made dense and tight. When
concrete is once cast, no external inspection of the

moulded wall can disclose the location or extent of the

imperfect work. The builder should be reliable, respon-

sible, and skilled, and the purchaser's inspection should

be zealous and unremitting. These pre-requisites are

The completed Concrete Wail as it appears at the present

time.

quite independent of, and auxiliary to, physical and

chemical examinations of the components of the con-

crete. The general idea is that nearly anybody can make
good concrete. The gener;il fact is that the best con-

crete requires good judgment, good faith, incessant care

and attention, and superior skill, as well as first-class

materials."

During May of this Nxar tenders were called for the

reconstruction of the gas tank holder. The work con-

sisted in rebuilding the interior of the gas tank holder

to make it conform to the dimensions called for in the

plans prepared by the Davis-Farnum Co., of Waltham,

Mass. ; of rendering the concrete walls and bottom of

the tank impervious, or comparatively impervious, to

the action of water; of replacing the gas tank and its

framework, fittings, ;in<l all other connections in com-

mission. Messrs. Morrill iV .-Vllen, engineers, of To-

ronto and Relleville, respectively, proceeded with the

work by first lifting and supporting the two cylinders

of the tank. This was a very important step, and by

the method employed a perfectly clear space to work in

was obtained. The attempts made previously lo water-

proof by giving the wall a tar paper lining had been

accomplished by lifting the outer cylinder only. The

accompanying views illustrate the various stages of the

work as thev progressed and the system employed of

lifting and holding tanks in place during the progress of

the work.
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The original bottom lining was first completely re-

moved and the rock floor prepared to receive the water-

proofing lining. The first steps consisted of the removal
of the surface of the original concrete walls in order to

have a suitable surface for the adhesion of the new
lining. The floor was lined with a special four-inch

thoroughly waterproofed concrete layer, placed so as to

insure thorough adhesion to the rock floor. SulVicient

forms were employed to complete two circles at a time,

the bottom one being carried above the other at each
stage of the work. The walls were then lined with a

Sjjecial three-inch thoroughly waterproofed concrete

layer, placed so as to insure thorough adhesion to the

original wall. It consisted of a 1:2:4 mixture, with a

large percentage of hydrate of lime. Sjjecial precautions

were taken to insure tightness at the footing of these

walls. A thorough drainage system was arranged in

order to prevent the possibility of inward water pressure

during and subsequent to the operations. The work was
completed in less than three months, the guaranteed
time. As it stands to-day, it is equal in all essential

respects to an entire reconstruction. Tests have been

conducted since its completion, and will be continued

during the next nine months. The contractors were
under a guarantee of a maximum leakage of not over

fifteen gallons per hour. They were successful in keep-

ing it under ten gallons, which is much under the guar-

antee. The contractors, Messrs. Merrill & Allen, have
evidently taken every precaution, and have once more
demonstrated the fact that concrete well built, with

every attention to workmanship and used with discretion,

offers no ground for the criticisms of those opposed to

the use of this material.

APPLIED STATICS

(Continued from Paj^fc 638.)

From either of the last two Vector Polygons it is

seen that both the forces BD and CA act against the pin.

This places the members BD and CA, respectively, in

compression, the magnitudes of the stresses being found

from the magnitudes of the lines BD and CA (Fig. 90).

The stresses in the members DF and CE may be

found by constructing the Vector Polygons for the points

.'^CE and BDF, respectively, as shown in Figs. 92
and 94.

(These polygons will be shown next week.)

COMING MEETINOS.

Montana Society of Engineers.—January 6-8. Annual
meeting at Butte, Mont. Secretary, Clinton, H. Moore, Butte.

American Association for the Advancement of Science.—
December 27. .'\nnual meeting at Boston, Mass Secretary.

L. O, Howard. Smithsonian Institution, Washington, D,C.
American Society of Agricultural Engineers.—December

28-2g. Annual meeting at Ames, Iowa. Secretary, L. \V.

Chase, University of Nebraska, Lincoln, Wb.
Association of American Portland Cement .Manufacturers.

—December 14-15. Annual meeting at New York City. Sec-

retary, Percy H. Wilson, Land Title Buildin,g. Philadelphia,

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West. Montrc.i! Prcsificnt. George .\. Mniinl.-\in ; Secretary, Professor C.

H. McLeod.
QUKBEC BRANCH—

Chairman, L. A. Vallee ; Secretary, Hugh O'Donnell. P.O. Box 115.

Queber. Meetings held twice a month at Room 40, City Hall.

TORONTO BRANCH-
96 Kinit Street West, Toroolo. Chairman, J. G. G. Kerry; Secretary,
K. A. James, 63 Church Street, Toronto. Meet last Thursday of the
month.

MANITOBA BRANCH—
Chairman. H. N. Ruttan ; Secretary, E. Brydone Jack. Mcett first and
third Fridays of each month, October to April, in University of Mani-
toba, Winnipeg.

VANCOl'VLR BRANCH—
Chairman, Geo. H. Webster; Secretary, H. K. Dutchcr, 40-41 Flack
Block, Vancouver. Meets in Engineering Department, University
College.

OTTAWA BRANCH—
Chairman, \V. J. Stewart, Ottawa; S. J. Chaplcau, Resident Cngineer'i
Office, llfpartnirnt of Public Works.

MUNICIPAL ASSOCIATIONS.
O.MAKIO .MUNICII'.\L ASSOCIATION.— President, Mr. George Geddes,

.M.ayor, St. Thomas, Ont. ; Secretary-Treasurer, Mr. K. W. McKay,
County Clerk, St. Thomas, Ontario.

UNION OF ALBERTA .MUNICIPALITIES—President, H, H. Gaeti, Red
Deer, Alta. ; Secretary-Treasurer, John T, Hall, Medicine Hat, Alta.

UNION OF NOVA SCOTIA MUNICIPALITHS—President, Mr. A. E.
McMahon, W.irden, Kings Co,, Keniville, N.S. ; Secretary, A. Roberta,
Bridgewatcr, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Hopkins, Saskatoon: Secretary. Mr J. Ke'so Hunter, City Clerk,
Regina, Sask.

CANADIAN TECHNICAL SOCIETIES.
ALBERTA ASSOCIAIION OF ARClIITtCTS—President, R. Percy

Barnes, Edmonton; Secretary, H. M, Widdington, Stralhcona, Alberta.
CANADIA5! ASSOCIATION OF STATIONERY ENGINEERS— Presi-

dent, Charles Kelly, Chatham, Ont. ; Secretary, W. A. Crockett, Mount
Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President,
Peter Gillespie, Toronto, Onl, ; Vice-President, Gustave Kahn, Toronto;
Secretary-Treasurer, Alfred i:. Uren, 63 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION—President, N. W. Ryerson,
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATIO.N.—President, Thomas South-
worth; Secretary-Treasurer, King Radiator Company, Toronto; Secretary,
James Lawler, 11 Queen's Park, Toronto.

CANADIAN INDEPENDE.NT TELEPHONE ASSOCIATION.—Presi-
dent, Dr. W. Doan, Harrietsvi;le, Ont. ; Secretary, Francis Dagger, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel, .Montreal Presi-
dent, W. G. Miller, Toronto ; Secretary, H. Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, H. H. Vaughan ; Secretary,
James Powell, P.O. Bo.x 7, St. Lambert, near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—President, D. Mc-
Donald, Manager, Montreal Street Railway ; Secretary, Acton Burrows, 157
Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr.
Fernow, Toronto ; Secretary, F. \V. H. Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, Presi-
dent, C. A. Jefferis ; Secretary, C. L. Worth, 409 Union Station. Meets
third Tuesday each month except June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Secretary, T. Nash.
EDMONTON ENGINEERING SOCIETY.—President, Dr. Martin

Murphy ; Secretary, B. F. Mitchcl', City Engineer's Office, Edmonton,
Alberta.

ENGINEER'S CLUB OF TORONTO.—96 King Street West. President,
A. B. Barry; Secretary, R. B Wolsey. Meeting ev«fry Thursday evening
during the fall and winter months.

INSTITUTION OF .MINING AND METALLURGY,—President, Edgar
Taylor; Secretary, C. McDermid, London, England. Canadian Members of

Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain, and VV. H.
Miller, and Messrs. W, H. Trewartha-James and J. B. Tyrrell.

MANITOBA LAND SURVEYORS.—President, George McPhilUps;
Secretary-Treasurer, C, G, Chataway. Winnipeg, Man,

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.--President, S.

Fenn ; Secretary, J. Lome .Mian, 15 Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.—President,

W. H. Pugsley, Richmond Hill, Ont. ; Secretary, J. E, Farewell, Whitby,
Onl.

ONTARIO LAND SURVEYORS' ASSOCIATION.—President, Louif
Bolton : Secretary, Killaly Gamble, 703 Terap!e Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, A.

F, Dunlop, R.C.A., Montreal, Que. ; Hon. Secretary, Aicide Chausse, 5

Beaver Hall Square, Montreal, Que.
WESTERN CANADA RAILWAY CLUB.—President, Grant Hall; Secre-

tary, W. H. Rosevear, 199 Chestnut Street, Winnipeg, Man. Second Moo-
day, except June, Tu*y and August, at Winnipeg.

AMERICAN TECHNICAL SOCIETIES.
AMERICA.N INSTITUTE OF ELECTRICAL ENGINEERS (TORONTO

BRANCH).—W. H. Eisenbeis, Secretary, 1207 Traders' Bank Building.

AMERICAN MINING CONGRESS —President, J, H. Richards ; Secre-

tary, Tames F. Callbreath, Jr., Denver, Colorado.
aSiERICAN railway BRIDGE AND BUILDING ASSOCIATION.—

President, John P. Canty, Boston & Maine Railway, Fitchburg, Mass.

;

Secretary, T. F. Patterson, Boston & Maine Railway, Concord, N.H.
AMERICA.N RAILWAY ENGINEERING AND .MAINTENANCE OF

WAY ASSOCIATION,—President, \Vm. McNab, Principal Assistant Engi-
neer, G.T.R., Montreal, Que. ; Secretary, E. H. Fritch, 963-3 Monadnock
Block, Chicago, III.

AMERICAN SOCIETY OF CIVIL ENGINEERS.-Secretary, C. W.
Hunt, 320 West 57th Street, New York, N.Y. First and third Wednesday,
except July and .-Xugust, at New York.

AMERICAN SOCIETY OF ENGINEERING-CONTRACTORS.—Presi-

dent, George W, Jackson, contractor, Chicago; Secretary, Daniel J. Hauer,
Park Row Bui'ding, New York.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS —39 West 39th

Street, New York. President, Tesse M. Smith ; Secretary. Calvin W. Rice.

WESTERN SOCIETY OF ENGINEERS —17.15 Slonadnock Block,
Chicago, III. Andrew Allen, President; J, H. W^arder, Sccretarv,

INSTITUTION OF MINI.NG AND METALLURGV.-President, Edgar
Taylor; Secretary, C. McDermid, London, H, E. T. Haultain, and W. H.
Miller, and Messrs. W. H. Trewartha-James, England. Canadian Members
of Council :—Profs, F. D. Adams, J, B. Porter, and J. B. Tyrrel'.
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

(Continued from Page 617)

Copies of these orders may be secured from the Canadian Engineer

(or a small fee.

8693—Xovember 17—Authorizing- the C.P.R. to construct,

maintain, and operate a system of industrial spurs for Inter-

national Elevator Company, and St. Boniface, Man.

S694—November 18—Granting- leave to the C.P.R. to

open for the carriage of traffic the extension of its Snowflake

Branch to Windygates, Manitoba, mileage o to 6.5.

869s—November 18—Recommending to the Governor-in-

Council for sanction agreement of the C. N. R. with the

Northern Extension Railway Company.

8696—November 15—Granting leave to the Winnipeg
Electric Railway to operate their cars and trains over crossing

at Logan Avenue, Winnipeg, Man., (C.P.R. crossing) for a

further period of two months without being brought to a stop.

S697—November 18—.-Authorizing the C.P.R, to construct,

maintain, and operate industrial spurs across Ross Avenue,

Xante Street, and over Blocks 89, 90, 91, and 92, Lot 9, Win-

nipeg, Man.

8698—November 18—Authorizing the corporation of the

city of Toronto, Ont., to lay ducts under the tracks of the

G.T.R. and C.P.R. near Strachan .\venue, Toronto, Ont.

8699—November 18—.-Authorizing the city of Toronto to

lay ducts under the tracks of the G.T.R. and C.P.R. on
Strachan .A.venue, (northern crossing), Toronto, Ont.

8700 and 8701—November 18—Granting leave to the vil-

lage of Brussels, to erect, place, and maintain its wires across

the track of the G.T.R. at intersection of its Wellington-

Grey-Bruce division, Brussels, Ont., also across the G.T.R. at

intersection of its London, Huron & Bruce division with con-

cession line between 4th and 5th concessions. Township of

Morris, Ont.

8702 and 8703—November iS—Granting leave to the

Horton and McNab Telephone Company to erect, place, and
maintain its wires across the track of the C.P.R. at a point

en Lot 8, Concession 4, Township Horton, Ont., and one mile

west of Castleford Station, Ont.

8704 to 8709 Inc.—November 19—.-Authorizing the C.P.R.

to use and operate bridge at mileage 47, on its central

division. Prince .Albert branch, over the Battle River, western

division, Wetaskiwin section ; over the Government Drainage
Ditch, central division, Lariviere section, and bridges, Nos.

147, 151, 196, 71, 84.3, 99.5, and 132.5 on its Cranbrook sec-

tion, western division, and bridge 104.17 on its McLeod sec-

tion over Old Man River, also bridges Nos. 1.3 and 102.9 on

the western division, Edmonton section of its railway.

8710—November 19—Granting leave to the C.N.R. to

operate temporarily and until further Order of the Board spur

constructed by the G.T.P. Railway into the property of the

Clover Bar Coal Company at Edmonton, .Alta.

8711—October 29—Directin- that the C.P.R. provide and

construct a suitable highway crossing over its track at a

point about one mile west of Carlin Station, B.C.

8712—November 20—.Approving and sanctioning location

of G.T.P. Railway Company's Calgary branch, mileage o to

24753, Province .Alberta.

8713—November 20—.Approving and sanctioning location

of G.T.P. Railway Company's Tofield-Calgary branch, mile-

age 24.7s to mileage 50, Aha.

(Continued on paife 656.)

PAVEMENTS.

Mr. W. A. Clement, M. Can. Soc. C.E., the city engi-

neer of Vancouver, B.C., and a committee of the Vancouver

Council, .Aldermen Macmillan and Crowne visited a number
of United States cities to study the pavement problem. Sev-

eral sections of their report are of general interest and the

conclusions reached apply to more than one Canadian city.

1. A perfect pavement has not yet been foynd, no one

paving material combining in itself all the desirable qualities.

2. Nearly every paving material possesses at least one

advantageous characteristic not possessed by others.

3. Pavements which give good satisfaction in dry cli-

mates are often unsuitable for wet climates.

4. Pavements such as stone block, which would be in-

tolerable on residential streets, often become a necessity on

heavily^ travelled business streets.

5. Pavements which have many qualities to recommend
them for streets with moderate grades, may be quite unsuit-

able for steep grades.

6. The increasing use of pneumatic rubber tired pass-

en.ger vehicles and heavy drays propelled by gasoline and
other motive powers makes it necessary that pavements to

meet these conditions of travel, should besides having a

durable wearing surface, which will provide a sure grip for

horsey feet, have great strength, and a surface which will.

as far as possible, counteract the tendency of auto tires to

slip or slide. It is also desirable that the pavements be in-

expensive, or at least of moderate cost.

7. Steep grades in the business section.—From observa-

tion and information obtained we are of opinion that for

streets with a steep grade in the business portion of the city,

that sandstone blocks on concrete foundation occupy the first

place, but that granitoid, on most of the streets in Van-
couver, will serve the purpose equally well at less cost.

S. Moderate grades in the business section.—For streets

in the business section with grades not exceeding three per
cent, we consider that a pavement constructed of wood blocks

of the large size, on concrete foundation, has more desirable

qualities for uses in Vancouver, than any other pavement.

It has a good surface for traction, is easy on horses and
vehicles, is less noisy than other pavements, does not require

a costly plant for making repairs, and when worn out, can be

resurfaced with other materials. Granitoid would probably

cost 10 or IS per cent. less, and have a durable wearing sur-

face, but would be more noisy, and harder on horses, as all

unyielding pavements must be. If the large sized paving

bricks of good quality can be obtained at a reasonable cost,

they will also make a good durable pavement, but will be

somewhat more noisy than granitoid.

9, Residential streets with moderate grades.—For resi-

dential streets with grades not cxtcedin
_, .... c?nt. would

blocks, bitulithic, granitoid and asphalt have more desirable

qualities than other paving materials, but we would point

out that expensive plants are required for constructing and
repairing bitulithic and asphalt pavements, consequently we
would not advise their use until the growth of the city war-

rants the maintenance of a civic plant, nor would we advise

their use on streets where there are street railway tracks.

In the case of wood blocks and granitoid, the plants required

are inexpensive,

10. Residential streets with steep grades.—For resi-

dential streets with grades exceeding 5 per cent, we
would advise the use of granitoid pave.nient, as it gives a

good foothold for horses, and is not slippery for automobiles.

11. For the paving of lanes with steep grades, we would

recommend, as in the case of steep streets, the laying of

sandstone blocks, and for moderate grades, granitoid.

^^
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engineer's
Library

LIST OF PERIODICALS INDEXED.

Canadian Society of Civil Engineers Proceedings.-! Can.
Soc. C. E. Proc), Montreal, Can., m., 4x7 in., 50 cents.

Canadian Cement and Concrete Review (Can. Cem.
and Con. Kcv.), Toronto, Ont., m., x 14, 15 cents.

Contractor— (Contr.), Chicago, III., bi.-vv.
; 7 x 10 in.,

20 cents.

Engineering—Contracting— (Eng.-Cont.) Chicago, 111.,

w.
; 9 X 12 in., 10 cents.

Engineering News— (Eng. News), New York, N.Y., w.

;

10 X 14 in., 15 cents.

Engineering Magazine— (Eng. Mag.), New York, N.Y.,
7 X 10 in., 25 cents.

Good Roads Magazine.— (Good Rd. Mag.), New Y'ork,

U.S..\. ux 12 in., M., 10 cents.

Machinery— (Mach.), New York, N.Y., ni., 7x11 in.,

20 cents.

Municipal Journal and Engineer.— (Mun. Jl. and Eng),
w., New York, N.Y., g x 12, 10 cents.

Municipal Engineering Magazine (Mun. Eng. Mag.),
Indianapolis, 111., m., 7 x 10 in., 25 cents.

Power and Engineer— (Pow. and Eng.), New York,

N.V., w. ; Q X 12 in
, 5 cents.

Railway Age Gazette.- (K. R. .\ge Gaz.), New York,
w. ; S X 1 1 in., 15 cents.

Surveyor, The— (Sur.), London, Eng., w. ; 6x 11, 10

cents.

Engineering.— (Engr.), London, Eng., w. ; 12x15 '"-j

15 cents.

•Illustrated.
» ^ »

CONCRETE AND REINFORCED CONCRETE.

Stresses in Concrete Beams.*—254 pp. Eng.-Cont., Nov.

10. An article by Professor Gaetano Lanza and Lawrence S.

Smith, comparing experimental results obtained from the use

of three theories of distributed stresses.

Concrete Viaduct.*—2'^ pp. R. R. Age. Nov. 26; photos

and dimension drawings with descriptive article on reinforced

concrete viaduct at Rotterdam.

White Portland Cement.*—Can. Cem, & Con. Review. 4

pp. Facts regarding its manufacture at Clayton, Mass., and

its adaptation as a finishinQ- surface to various materials.

RAILWAYS,
valuation of Railway properties.*—4 pp., R. R. .^ge,

Nov. 10 : the author. Robt. Yates, takes up item by item the

various departments of the railroad and analyses a system for

their valuation.

THE CANADIAN ENGINEER'S MONTHLY INDEX OF
CIVIL ENGINEERING LITERATURE.

The purpose of this monthly index is : To inform en-
gineers and contractors of the literature published on those
subjects in which they arc especially interested, the charac-
ter of the article and the journal in which it appeared. We
do not index in this section articles that appear in The Can-
adian Engineer.

Periodicals containing articles indexed, should be order-
ed direct from the publishers.

SEWAGE AND WATERWORKS.
Hydraulic Work.*— 2 pp., Power and Eng., Nov. q. W.

liurns on plungers, valves, and frames for hydraulic jacks;
manner of testing; making and treatment of cup leathers;
gutta pcrcha forms.

Centrifugal Pumps.*—4>.i ^^,,, Power and Eng., Nov. 23,
a study <.f thn( iii.ili..<ls used to Hiid ollicicncy of centrifugal
pump-

Water Purification.*-2K' PP , Mun. Jl. & Eng., Nov. 10;
a <lescription of the purification works at Wilmington, Del.

Storm Water Sewers.*- 2K' pp., Mun. Jl. & Eng., Nov.
10. Miih.id^, Imriiul.ir, and data u>ed in cahulation capacity
of storm water sewers in New York.

Pumping Plant and Filters.*- 5 pp., P.,». & Eng., Nov.
lO. Describes Torresdalc centrifugal pumping station and
large fi'ler plant.

» ^
ROADWAYS AND PAVEMENTS

Roadway Crowns.*— iJ4 pp., Mun. Jl. & Eng., Nov. 17;
a plea for simiil.' -t;iti-ments in place of formulae.

Mountain Road-building.*- 5 pp.. Good Road Mag. De-
scribes ((instruction oi.road to and up Mount Rainier.

• ^ »

LIGHT, HEAT. AND POWER

Steam Boilers.*—3 pp., Pow. & Eng., Nov. 16. Telling
what >h(iukl be done to render safe and keep in good condi-
tion small boilers.

MISCELLANEOUS.

Cost of Erecting Steel Smoke-stack.*— 54 p. Eng.-Cont.,
Nov. 10. Method and cost of erecting a sixty-six inch by a

hiin<lrpd and -ixty foot steel stack in one piece.

Stadia Rod.*— >^ p., Eng.-Cont., Nov. 17; design and
method of construrting a stadia rod, divided to tenths.

Manhattan Bridge.*—9 pp.. Eng.-News, Oct. 14; a copy
of Ralph Modjeska's report on the design and construction of

the Manhattan BiidKi' over East River, New York.

Bridge Construction.*—2% p.p.. Cont., Nov. 15; deal-

ing with method of bridge eonstruction and erection.

Broadway Street Bridge.*—7 pp., Eng. News, Nov. 25;

describing the desgin and giving particulars of erection and

test of this bridge.

BOOK REVIEWS.

Books reviewed in these columns may be secured from the Book Depart-
ment, Canadian Engineer. 62 Church Street. Toronto.

Pocket Companion, containing useful information re-

fiardint; the use of iron and steel, for engineers, architects.

and builders; leather bound, gilt edges, 300 pages pocket

size. Carnegie Steel Company. Pittsburgh, Pa. ; Mr. T.

Guilford .Smith, manager of sales, 208 Ellicott Square.

Buffalo. N.Y.. U.S. .A., together with a seventy-page supple-

ment. Part I., of which contains corrections and additions to

the data published in the above company's well-known shape

book of 1003. Part IT. of the supplement includes many new

sections and several tables of weights not given in the larger

publication, which contains a host of information on angles,

beams, channels and steel work generally, as well as tables

of properties and new tables of safe loads for channel

column

-

Standard Steel Construction, 1008, revised by Mr. F. L.

Garlinghouse. C.E.. member .A.S.C.E.. and published by the
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Jones and Laughlin Steel Company, of Pittsburg and

Chicago. U.S.A. Pocket size, 300 pages, leather bound.

This revised edition of the above company's standard

handbook contains data relating to beams, channels, and

structural shapes. The permissible working shear and bear-

ing for rivets has been brought up-to-date to make it con-

sistent with the balance of unit loads used in proportioning

steel structures. The standard specifications for structural

steel are given in full and correspond with those adopted in

1903 by the Association of .-American Steel Manufacturers.

Much old matter has been revised, while new material of

value has also been added.

"Electric Lamps."—By Maurice Solomon, A.C.G.L.,

A.M.I.E.E. Published by Archibald Constable & Company,

London. 32: pp., 112 illustrations, and 34 tables. Price,

net, $1.80. The book, as its name implies, is a treatise de-

scribing the manufacture, operation, testing and character-

istic of electric lamps which have been proved a commercial

success. The opening chapters briefly discuss artificial

illumination, studying the characteristics that distinguish it

from daylight, defining the various technical terms in com-

mon use and their importance in the science of illumination.

The various photometers in use are described and the prin-

ciples of their operation clearly given, with a discussion on

the common methods of testing electric lamps. The practical

manufacture of the carbon filament, Nernst and metallic fila-

ment lamps, is described in detail, taking up life tests, dis-

tribution of light and efficiency, accompanied by numerous

general curves of distribution and efficiency. Arc lamps

are discussed generally, touching on their characteristics,

operation, efficiency, and the manufacture of carbons. The

newer types of flame arc lamps being given considerable at-

tention. The author concludes by comparing the various

types of lamps as light producers and their use, giving tables

showing the relative efficiency, including cost of power,

maintenance and renewals. The book is well written by one

familiar with the practical manufacture of lamps and con-

tains much useful information.—F. A. G.

Railroad Curves and Earthworl*.—By C. Frank .Allen,

S.B. Published by Spon & Chamberlin, 123 Liberty Street,

New York. Leather binding, 4^x6^; pages, 225; price,

$2.00.

This is the fourth edition, and in revising this work the

chapter on Turnouts has been rewritten so as to apply to

split switches.

The book contains chapters on: i. Keconnoissance. 2.

Preliminary survey. 3. Location survey. 4. Simple curves.

5. Compound curves. 6. Reversed curves. 7. Parabolic curves.

S. Turnouts. 9. "Y" tracks and crossings. 10. Cubic spiral

easement curve. 11. Setting stakes for earthwork. 12.

Methods of computing earthwork. 13. Special problems in

earthwork. 14. Earthwork tables. 15. Earthwork diagrams.

i6. Haul. 17. Mass diagram. Tables and diagrams.

Diagram for three level sections Base 14, slope i J4 to i.

Diagram for three level sections Base 20, slope I'A to i.

Diagram for prismoidal correction, diagram for triangular

prisms. It is a compact convenient work, handy to carry,

complete and very useful on railroad location, construction or

maintenance.

Field and Office Tables. By C. Frank .-Mien, S.B. Pub-

lished by Spon and Chamberlin, 123 Liberty Street, New

York. Limp leather binding, 4'A x 6'A ; pages, 293; price,

.$2.00.

This is a companion book for Railroad Curves and Earth-

work by the same author. The two books may be secured in

fn binding for $3.00.

It is hoped that these tables will be found more com-

plete than those that have preceded. Great care has been

taken by the author in the selection, arrangement and compu-

tation of these tables. The tables having been checked by

several expert mathematicians to correct them from any

errors. The tables given are:—Radii and their Logarithms,

Tangent Offsets and Middle Ordinates, Tangent Distances

for 1° Curve, Corrections for Tangent Distances, External

Distances for a 1° Curve, Offsets from Tangetit for a 10°

Curve, Angles Proportional to Squares of Distances, Long

Chords and Actual Arcs, Acres for Strip 100 Feet Wide,

Curves for Metric System, Barometric Heights, Logarithms

of Numbers, Logarithmic Sines, Cosines, Tangents and

Cotangents, Auxiliary Tables for Logarithmic Sines and

Tagents of Small .Angles, Logarithmic Versed Sines and Ex-

ternal Secants, Auxiliary Versed Sines and External Secants

of Small .Angles, Natural Sines and Cosines, Natural Tan-

gents and Cotangents, Natural Versed Sines and External

Secants, Lengths of Circular Arcs; Radius = i, Squares,

Cubes, Square Roots, Cube Roots and Reciprocals, Turnouts

and Switches, Velocity Heights, Rise per Mile of Various

Grades, Elevation of Outer Rail on Curves, Inches in

Decimals of a Foot, Middle Ordinates for Curving Rails,

Stadia Reductions, Horizontal and Vertical, Mean Refrac-

tions in Declination, Triangular Prisms ; Cubic Yards per 50

Feet, Prismoidal Correction; Cubic Yards per 100 Feet,

Three Level Sections ; Cubic Y'ards for 50 Feet, Cubic Spiral

Easement Curves, Numbers and Formulas, Explanation of

Tables.

Specifioations.—Compiled by the Canadian Inspection

Company, Stair Building, Toronto, Ont., and Canadian Ex-

press Building, Montreal. Size, 4H x6; pages, 130.

This publication contains specifications for bridges, steel

and malleable castings, steel rails, splice bars, track spikes,

track bolts, galvanized iron wire, woven wire fence, cast iron

pipe, and cement.

It also contains several pages of useful tables dealing

wi*h weight, specific gravity of materials, etc.

Co-ordinate Geometry as Applied to Land-Surveying.—

By Woodford Pilkington, M. Inst. C.E. Published by Spon

and Chamberlain, 123 Liberty Street, New York. Size, 4x6;
pages, 46; price, 40 cents.

The author describes a method of making surveys and

preparing diagrams to be used in the description and transfer

of land where property is located by triangulation surveys.

It would be a system admirably suited for Nova Scotia and

New Brunswick where the records and systems of survey are

so ill-defined .ind complicated.

Essentials of Sanitary Science.—By Gilbert E. Brooke.

Published by Henry Kimpton, Holborn, London, E.C.

The edition is prepared specially for the student in

sanitary science, and should prove of great value to medical

men who desire to take up public health.

The sanitary engineer is at times faced with chemical

questions arising out of his work, he will find the above con-

cise edition extremely handy as a work of reference in throw-

ing light upon questions affecting purity of water or sewage

effluents. It is more a text-book than a treatise and deals

extensively with definitions relating to questions in hydro-

statics, pneumatics, heat, meterology, air, water, disinfect-

ants, bacteriology, vital statistics, sanitary administration,

etc., etc. We are sometimes asked by the sanitary engineer

to recommend a book which will explain many of the terms

!
used by chemists and bacteriologists in dealing with water

i and sewage questions. We can recommend the above small

i

volume as just giving the necessary information required.—

T. A. M.
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Sanitary Engineering."—By Colonel E. C. S. Moore, The mines branch of the Department of Mines, Ottawa,
R.E. Third edition, two volumes, revised, and in part re- issued a year ago a report on " Peat and Lit;nite, their

written, by E. I. Silcock, M. Inst., C.E. Published by B. T. Manufacture and Uses in Europe," with the object of giving-

Batsford, High Holborn, London, in two volumes. Pages, to Canadians as complete a review as possible of this indus-

950; tables, 160; illustrations, 920; price, $12.00. try in those countries in which it has been most successfully

This edition recently published forms a complete up-to-

1

carried on.

date book of reference on sanitary engineering, and will at
|

This report is now followed by a bulletin entitled " The
once take its place as a leading treatise on the subject. In Investigation of the Peat Bogs and Peat Industry of Canada
fact since the now out of date publications by Baldwin,

Latham & Baily Denton, no such complete and extensive

work has been placed on the market. Vol. i deals with

Sewerage, Hydraulics, Sewer and Drain Ventilation, Sanitary

Fittings and Apparatus ; while Vol. 2 includes Land Drain-

age, Sanitary Notes, Sewage Disposal, Refuse Destructors,

Trade EfHuents, and Sewage Fungus.

In preparing the present edition Mr. Silcock has kept as

far as possible to the general arrangement adopted by the

late Col. Moore, but the work is brought entirely up-to-date,

and much new and valuable information added dealing with

the recognized methods of Sewage Purification and Sewage
Ventilation. The large number of complete plates including

plans and details of modern works will be found most useful,

both to the student and practising engineer. A resume of

the reports of the Royal Commission on Sewage Disposal

form part of the work. New and valuable information is in-

troduced upon questions of;—"Rainfall in Sewers," "Sewage
Lifting," "Trade EfHuents," "Sewage Fungus," etc.

The standard value of Moore's hydraulic tables have

universal recognition, and the practical and useful manner in

which they are presented for easy reference will appeal to

every sanitary engineer.

On going through the two volumes, it appears impossible

to point to any one subject in connection with sanitary engi-

neering which is not fully dealt with. Even questions in de-

tail on plumbing are just as carefully gone into in detail as

more important engineering subjects.

We must certainly advise every engineer on public health

questions to see to it that he has these two valuable volumes

within reach for immediate reference.—T. A. M.

Modern Methods of Street Cleaning.—By Geo. A. Soper,

Ph.D., M.A.S.C.E. Published by the Engineering News Pub-

lishing Company, New York. Price, $3.

This edition is largely the result of a three months' visit

to Europe in 1907 by the author, in order to collect notes for

an advisory commission on street cleaning for New York, ap-

pointed by Mayor McClellan. Much valuable statistical in-

formation is given in connection with several large European

cities, including London, Paris and Berlin. A comparison is

made between foreign methods of street cleaning and those

in vogue in New York City.

Valuable information is supplied generally upon such

questions as "Reason for extravagance and inefficiency in

street cleaning." "Preventable and Unavoidable Littering,"

"Public Receptacles for Refuse," "General Methods of Street

Sweeping," and the "Use of Water in Cleansing Pavements,"

etc. The volume is of great practical interest and should

prove of considerable value to those in authority over street

cleaning departments.—T. A. M.

Investigation of the Peat Bogs and Peat Industry of

Canada, by Erik Nystrom, M.E., and S. A. Aurep, M.E.

Bulletin No. i Department of Mines, Ottawa. Pages 25.

Size, 6x9.
The importance of the peat fuel industry to the central

portion of Canada, where coal fuel is non-existent and its

importation so comparatively costly, requires no demon-

stration.

during the season of 1908-09," by Erik Nystrom, M.E., peat

expert. This bulletin comprises 25 pages of text, and in-

cludes six large scale maps of t'e following peat bogs:

—

1. Mer Bleue, near Ottawa.

2. The Alfred Peat Bog, about 40 miles from Ottawa.

3. The Welland Peat Bog, about six miles north of

Welland.

4. The Newington Bog, on the New York and Ottawa
Railway, and about 40 miles from Ottawa.

5- The Perth Bog, a mile and a half from Perth.

6. The Victoria Road Bog, about a mile from Victoria

Road Station on the Midland division of the Grand Trunk
Railway.'

The bulletin contains a descriptive report of each bog,
• showing the location, area, and structure, and giving an

estimate of the available supply of peat fuel with records of

analyses, calorific value, etc., and should be of particular

interest to those engaged in or connected with, the develop-

ment of Canadian peat resources.

A fuel testing plant is now being erected at Ottawa, in

which the value of peat for the production of power gas will

be demonstrated, and the Department proposes to carry on

a very thorough investigation of this subject.

Copies of the above Bulletin and Report on Peat may be

had on application to Dr. Haanel, Director of Mines, Ottawa.

A Brief History of Cements.—An interesting booklet

written by I. C. Johnson, of Mayfield, Gravesend, England,

and published by the Cement Record Company, Kansas City,

Mo. The original invention and early history of Portland

cement is not in general thoroughly understood. As the pre-

face states, text books on cement and concrete mention those

men who have gained fame through inventions that have

aided the industry to develop to its present stage, but the

early history and those who were first to understand this ma-

terial and the difficulties, etc., under which they labored has

been but little touched upon. This book contains a biography

of Mr. Johnson, a brief history of cements, as well as other

information as to the early days of its manufacture *hat will

be read with interest. It is well illustrated. The price is,

fihy cents.

Railroad Promotion and Capitalization in the United States^

by Frederick A. Cleveland, Ph. D., and Fred Wilbur

Powell, A. M. Longmans, Green, & Company, pub-

lishers, 91 and 93 Fifth Avenue, New York, U. S. A.

Over three hundred pages of valuable information, gath-

ered from many sources, carefully classified and indexed,

constitute a volume whose scope is practically unlimited.

Each of the eighteen chapters teems with data affecting the

administration and affairs of railroads that is available in

no other single publication.

Notes regarding the conditions existing in the 18th sen-

tury—the first era of transportation development—are given

in the opening chapters. Early accounts of the railway,

views expressed in 1802 as to the practicability and the ad-

vantages of a general system of railroads, and much early

history of the locomotive, including references to the men
responsible for the first steam engines built, together with a

few pages devoted to the situation in America at that time,

comprise Chapter III. Observations apropos of the efTect of
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early experiments on popular and investment opinion, back-

ed up by an abundance of conclusive testimony, brief men-

tion of the question of signals and double-tracking, and re-

ference to the elements of opposition and the results of prac-

tical demonstration, with some notes relative to the lines

constructed during the forties, form the fourth chapter.

Chapter \'., entitled "The Economic Basis of Transpor-

tation Development," is devoted to a discussion of trans-

portation enterprise from the point of view of investors and

capitalists. Kailway transportation and canal transporta-

tion are compared—to show the advantages possessed by

railway. State finding of transportation enterprise, rivalry

between trade centres in its relation to promotion and cap-

italization and the promotion of private companies are the

subjects dealt with in the sixth, seventh and eighth chapters,

while chapter IX. is devoted to Reconnaissance and Surveys.

Promoters will be particularly interested in chapter X.,

which takes up legislative provisions as an. element in pro-

motion and capitalization. This embraces, among others,

the questions of charter and general laws, right to operate,

maximum rates for operation, limit of profits, monopoly

privileges, tax exemptions and subsidy laws. Chapters XI.

and XII. deal with the methods of appeal for financial sup-

port and individual and local subsidies to private companies,

while thirty pages immediately following are devoted to

State aid to private companies, the reaction against State

and local subsidies and National aid to private companies.

Chapter XII. on Transcontinental Railroads is especially

interesting. It is followed by a section which relates to

financial institutions and syndicates as agencies of capital-

ization, and the volume concludes with a good bibliography

and an alphabetically-arranged list of sources and materials

which is of inestimable value.

Much has been written upon the subject of railway pro-

motion and kindred subjects, but for many reasons which

it is unnecessary to enumerate, "Railroad Promotion and

Capitalization" must take first place.—VVm. M.

Report on Chromite Deposits.—The Mines Branch of the

Department of Mines of Canada has just issued a "Report

on the Chrome Iron Ore Deposits of the Eastern Town-

ships," by Fritz Cirkel, M.E.

In the last few years, owing to the rapid development

of the iron and steel industry in Canada, more than ordin-

ary interest has been manifested by the mining and metal-

lurgical public in respect to the Canadian deposits of raw

materials and ores, which enter into the manufacture of iron

and steel products. To meet the demand for information on

these subjects, the Mines Branch has undertaken to issue

a series of reports on the Canadian deposits of the substances

which form the basis of the iron and steel industry. Several

reports on iron ores and one on tungsten ores have already

been issued and the present report is another of this series.

The scope of the "Report on the Chrome Iron Ore De-

posits in the Eastern Townships of the Province of Quebec"

13 best judged by quoting the Table of Contents, which is as

follows :

—

"Introduction.—Chapter 1., Historical; Chapter II., The

Chrome Iron Ore Deposits of Canada; Chapter III., Mining

of Chrome Iron Ore; Chapter IV., Dressing for the Market;

Chapter V., Market Prices, and Status of the Canadian In-

dustry; Chapter VI., Chrome Iron Ore Mines: Prospects in

Canada; Chapter VIT., Chrome Iron Ores in Foreign Coun-

tries; Chapter VIII., Origin; Chapter IX., Composition of

Chrome Iron Ores; Chapter X., Statistics and Chronology;

Chapter XI., Determination of the Value of Chromium;

Chapter XII., Uses of Chromium; Chapter XIII., Tech-

nology of Chromium and its Compounds; Appendix II., Ex-

periments with Chromite at McGill University; Biblio-

graphy."

The report is well illustrated by eleven plates in half-

tone, from photographs of mines, mills and machinery; and
fifteen diagrams, maps and drawings all illustrative of the

chromite industry. The author of the report is Mr. Fritz

Cirkel, Mining Engineer. This work was entrusted to Mr.
Cirkel on account of his long connection, as consulting en-

gineer, with the chromite and the asbestos intfustries ; the

deposits of these two substances in the Province of Quebec
occur in the same region, and the origin of both is closely

connected with the serpentine rocks of the Eastern Town-
ships.

The typography of the report is very good and the book

will form a welcome addition to the library of the mining

engineer, the metallurgist, and the capitalist interested in the

iron and steel industry. Moreover, it may be pointed out

that the chapters on the uses, the technology, the metallurgy

of chromium, and those on the origin, the composition of

chrome iron ores, as well as the Bibliography, will be ap-

preciated by all students and investigators on the subject of

Chromium and Chromite.

The book is obtainable on application to Dr. Eugene
Haanel, Director of Mines, Department of Mines of Canada,

Ottawa.

The several occurrences of tungsten ore in Canada are

described in detail, and a general statement is given on the

geological occurrence of the ores, chemical tests, concen-

tration, the uses of the metal, producing mines in other

countries, statistics of the world's production, etc., while a

very useful bibliography of the literature on Canadian and

United States occurrences is added.

In view of the present condition of the iron ore industry

of Canada and particularly Nova Scotia, where so much im-

ported iron ore is being used, this report should be of special

value to mining engineers, investors and others interested

in the development of the iron resources of this province.

PUBLICATIONS RECEIVED.

Methods and Devices for Bacterial Treatment of Sewage.

—By William Mayn X'l-nable. .M..S.. .M. .\m. Soc. CM. First

edition, 240 pages, d x g, $3. Published by John Wiley &
Sons, New >'nrk. I'.S.A ; Renouf Publishing Company,

Montreal.

Publications :—New Catalo.guc of the Publications of the

Geological Survey, Department of Mines, Ottawa, (No. 1073)

—rpvi>ed to July 1. lyoi). Issued September, 1909.

White Horse Copper Belt—Report on the Whitehorse Cop-

per Belt, Yiikon, by R. G. McConnell. (No. 1050). Published

October, 1909, by the Geological Survey, Department of

Mines, Ottawa. Pp. 63, 4 illustrations, S maps.

Rossland Camp.—Geological Map of Rossland Mining

Camj) B.C., siale of 1,200 feet to i inch. Published by the

Geological Survey, Department of Mines, Ottawa, igog.

Coal Fields.—Report on the Coal Fields of Manitoba,

Saskatchewan, .Alberta and Eastern British Columbia, by D.

B Dowling, (.No. 1035) Published, October, 1909, by the

Geological Survey, Department of Mines, Ottawa. Pp. in,

I, illustrations, and colored map.

CONSULT OUR CATALOGUE INDEX on page 6.

lVr> can put you into immediate touch with the principal

manufacturers of and dealers in all kinds of engineering

and contracting equipment. A postcard to this depart-

ment will insure the receipt of the desired catalogue.
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY Mileage
Operated

CanadiaD Pacific Railway 8,920.6
Caoadlaa Nurtliern Kailway , 3,l!>0

*UraQd Truuk Kailway
|

3,636
T. 4i N. O
Montreal Street Kailway
Toronto Street Kailway.
WIddIpck Electric

334
138.3

IM
70

Capital ia

Thousanda
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CONSTRUCTION NEWS SECTION
Readers will confer a gfreat favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed lorms for the purpose will be furnished upon application.

TENDERS.
Nova Scotia.

FREDERICTON.—Tenders for lighting will be received

up to noon on December 13th, for installing acetylene light-

ing plant in the Provincial Education Office. John Morrissy,

Chief Commissioner of Public Works.

Quebec.
MONTREAL.—Tenders will be received until Saturday,

the iith December, for tile Aoot, city hall building. L. O.

David, Citv Clerk.
QUEBEC—Contractors for bridge superstructure are in-

vited to visit the office of the Board of Engineers in the Can-

adian Express Building, Montreal, after January 3rd, igio,

where information may be had to enable them to prepare

bids for the superstructure of a 1,758 feet span bridge 88 feet

in width. The contractor is invited to submit alternative

designs, which must conform to the conditions laid down in

the general specification. L. K. Jones, secretary, Depart-

ment of Railways and Canals, Ottawa. (Advertised in the

Canadian Engineer.)

Ontario.
BERLIN.—Tenders will be received up to 14th December

by Edmond Pequegnat, secretary of the Berlin School Board,

Berlin, Ont., for the erection of an eight-rooom public school.

Munro & Mead, architects, Hamilton, Ont.

KINGSTON.—Tenders will shortly be invited by the

city engineer for next year's supply of cement and tile. Mr.

H. B. R. Craig is the citv engineer.

KINGSTON.—Tenders for ordnance store fittings will

be received until Monday, December 13. Mr. Napoleon

Tessier, Department of Public Works, Ottawa..

OTT.-XWA.—Tenders will be received upto three o'clock

Tuesday, December 14th, for the construction of a tile pipe

sewer on St. Patrick Street, between King Edward Avenue,

and Notre Dame Street. Newton J. Ker, City Engineer.

ST. THOMAS.—Tenders will be advertised for by the

city in a few days for motors and transformers for the power

house, to be installed in connection with the Hydro-Electric

power.
TORONTO.—Tenders will be received until Monday,

December 20th, for alterations and fittings, Drill Hall. Tor-

onto. Further particulars obtainable on application to Mr.

Thos. Hastings, Clerk of Works, Toronto; Napoleon Tes-

sier, secretary. Department of Public Works, Ottawa.

(Advertisement in the Canadian Engineer.)

TORONTO.—Tenders will be received until December
13th, for labor, tools, machinery and plant for grading be-

tween Cobalt and North Cobalt. Mr. A. t. McGee, secre-

tary-treasurer, T. & N. O. Railway, 25 Toronto Street, Tor-

onto.

TORONTO.—Tenders will be received until December
2 1 St for a supply of 48-inch special castings for the connec-

tion between the waterworks tunnel and the new 15 million

gallon engine. Mr. Joseph Oliver, (Mayor) Chairman Board

of Control; Mr. C. H. Rust. City Engineer. (Advertisement

in the Canadian Engineer.)
Manitoba.

WINNIPEG.—Tenders for poles will be received until

December loth, for the supply of Telegraph Poles, required

for 1910. F. C. Paterson. Chairman Telephone Commission.
WINNIPEG.—Tenders will be received up to Friday,

December 31st, for the supply of about eighteen thousand

posts, for the manufacture and delivery of about forty-two

miles of woven wire fence, and for the erection of the fence

along the right-of-way of the City's Transmission Line, be-

tween the Brokenhead River and the city. M. Peterson,

Secretary, Board of Control.

Alberta
\VFT.\SKIW1N.—Tenders are invited for a steam pump.

Write Alderman Gross, Fire, Light and Water Committee.

British Columbia.

NELSON. — By the Nelson Street Railway Company,
Limited, tenders are requested for two semi-convertible cars

and for station metering and switching equipment, full par-

ticulars of which with copies of specifications can be secured

at the office of E. B. McDermid, Secretary-treasurer.

U. S. A.

ALBANY, N. Y.—Tenders will be received until Tues-
day, December 28th, for improvements to the Erie ?.nd Cham-
plain canals. Further particulars on application to F. C.

Stevens, superintendent of Public Works. Albany, N. Y.,

and at Canal office, Spaulding's Exchange, Buffalo, N. Y.

DETROIT, MICH.—Proposals will be received up to

Tuesday, December 2Sth. for furnishing and erecting the

structural steel and iron work for Engine Room building of

the New Pumping Station. Bcnj. F. Guiney, Secretary.

CONTRACTS AWARDED.

Nova Scotia.

FREDERICTON.—The contract for rebuilding the

Gaudet bridge at Shediac has been given to Julien Cormier,
of Shediac, at about $3,000.

New Brunswick.

ST. JOHN.—At a recent council meeting tenders for a
new i)oiler were opened. The St. John Iron Works tender
was $569; the Phoenix Foundry wanted $685, and the Inter-

national Power Company, Boston, $975. The tender of the

iron works \vas accepted. Frank E. Jones's tender of $170.80
for wiring City Hall was accepted.

Quebec.

HULL.—On Monday the council opened tenders in con-

nection with the bridge over Brewery Creek. The bids were
as follows: Mr. Brisson, $4,658; Carriere & Wilson, $6,032;
Mr. Laverdure, $5,263. The contract was awarded to Mr.
Brisson and the ironwark to the Trussed Concrete Steel

Company, of Toronto, at a figure of $1,115. The. pump
tenders left over until next Monday.

QUEBEC—It is undertsood that the contract for the

sub-structure of the new Quebec bridge has been awarded
to Mr. M. P. Davis, the Ottawa contractor who built the or-

iginal pier work. The price of the new work is stated as in

the neighborhood of $2,500,000.

Ontario.

COLLINGWOOD.—J. Stephens was given a contract at

$775, for seating in exhibition building which will be used

as a rink.

HAMILTON.—The Canadian Westinghouse Company
will probably install the motors for the waterworks pumps at

the beach for Hydro-Electric power.

H.^MILTON.—Contracts were awarded as follows at a

recent meeting of the council:— 1,400 foot sewer on Barton
Street, Andrew Mercer, $112 per foot; other tenders, S.

Chccscman, $124; city engineer $110. New septic tank at

Ferguson .\venue disposal works, Sawyer-Massey Company,
$438; only tender received; pile driving, E. A. Fearnside,

35 cent? a foot; onlv tender received.

NORTH TORONTO.—A contract for the installation

of a fire alarm system at North Toronto, has been awarded
to the Holme; Electric Company of Toronto, at $1,400.

TORONTO —.At Wednesday council meeting the Gaul
Lumber Company and the J. B. Reid Company, got all the

lumber contracts' for an exceptionally large quantity and the

Canada Foundry Company the contract for supplying 2,000

lengths of 12-inch cast-iron pipe at $16.75 a length.

PORT COLBORNE.—Messrs. H. W. Petrie, Limited, of

Toronto and Montreal, have been awarded the contract by
this municipality for a single-acting, triple power pump
with a capacity of 400 gallons per minute against a pressure
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of 80 lbs., erected on foundation, ready for operation, at

$t,Q5o.

Saskatchewan.

SASK.\TOON.—A contract for the construction of an

attachment to the C. N. R. bridge was awarded to Strick-

laiul Brothers at $2,200.

Alberta.

WETASKIWIN.—Contracts have been awarded by this

municipality for a 40 h.p. jfas engine to the Canadian West-

inghouse Company, at $3,Joo, and for a Dean gas driver

pump, at $1,050.
British Columbia.

SOL Til X'AN'COUVKR.—This municipality has let a

contract for grading south boundary of 667, at $26 per chain

to S. Bliss. The road is to be cleared 33 feet wide and 24

feet gradcxl between outside and ditches. Mr. Bliss also re-

ceived a contract for clearing and grading Somerville Street,

at .$^2 a chain, while Joseph Rogers was given an order for

grading and clearing at $22.50 per chain.

VICTORIA.—Contracts for twelve steel tubular poles

for trolley and arc lamp supports have been awarded by this

city to Messrs. Hutchinson Bros.. Company, Limited, of

Victoria, at $1,500.
VICTORIA.—Tenders for thirty-five tons of lead pipe

were received from the John Colbert Company, and A. Sher-

ret at $4.30 per cwt. each,and for waterworks brass goods
from the J. Colbert Company, at $2,520, E. G. Prior, at

$2,757.90, and A. Sherret at $2,520. The contracts have not

yet been given out.

RAILWAYS—STEAM AND ELECTRIC.

Nova Scotia

HALIF.\X.—Much damage has been done on the Sydney
& Louisburg Railway by washouts.
New Brunswiclt.

ST. JOHN. — Representatives of the New Brunswick,
Quebec and Federal Governments, the National Transconti-
nental Railway Commissioners, the Railway Commission, the

Miramichi Lumber Company, the .A.Iexander Gibson Manu-
facturing Company, the New Brunswick Lands and Power
Company, and the Grand Falls Power Company, will meet in

Ottawa on December 16, to discuss the proposal that the

Grand Trunk Pacific Railway should operate its trains

through the New Brunswick forest region by electricity, gene-
rated at Grand Falls on the St. John River. This matter
was discussed in the New Brunswick Legislature last year,

and the plan suggested as a means of protecting the valuable
timber areas from fire.

Quebec.
MONTRE.^L.—Montreal Street Railway Company are

about to commence the construction of the new $1,000,000
shops in the northern part of the city. The buildings will

consist of car-building shops, machine shops, electrical and
winding shops, blacksmith and paint shops, and a large
building for the stores and material of the company.

MONTREAL. — On Saturday, December 4th, the first

train over the new line of the Canadian Northern Railway
between Quebec and Ottawa, left Quebec, reaching Ottawa
e.Trly on Sunday morning.

SHERBROOKE. — It is thought here that the Grand
Trunk Railway intends making Sherbrooke a divisional
point.

Ontario.

OTTAWA.—The latest issue of the Canada Gazette con-
tains notice of an application to incorporate the Ottawa.
Montreal and Eastern Railway Company, which seeks au-
thority to construct a line from Lake Megantic to Montreal.
with power to construct a bridge or tunnel for railway pur-
poses, vessels, and pedestrians, and 10 collect tolls, and
thence through Hochelaga, Jacques Cartier, Laval, Terre-
bonne, Two Mountains, and Argenteuil counties, crossing
the Ottawa river, and passing throu,gh Prescott, Russell and
Carleton counties, to Ottawa city. Branch lines to Artha-
basca, Victoriaville and Yamaska are proposed. The Que-
bec Colonization Railway Company seeks authority to build
a line from Tadousac, north-westerly to a point between
Lakes Chibougamou and Mistassini and thence to Hannah
Bay, Ontario, with a branch from Mistassini to the National
Transcontinental.

ST. THOMAS.—The special committee appointed to re-

port on the requirements of the street railway in order to put
|

the road in shape recommended that a by-law be submitted
to care for the following : Purchasing two new single truck
cars, $S,ooo; lowering the large two truck cars and adding
equipiiient and windows to same, $2,000; repairs to six
closed cars, $3,000; extending line on Elgin Street to Centre
Street, $2,200; placing Ross Street line, Wellington lo Forest
Avenue on cement foundation and steel ties, $7yo; extending
Roas Street line. Forest Avenue lo Hemlock and placing it on
concrete foundation, with steel ties, $5,200; placing Welling-
ton Street, William to Ross, on concrete foundation, with
steel ties, $4,500, a total of $25,(x)o.

TORONTO.—The Grand Trunk have completed the 36-
stalls for an engine-house at .New Toronto, at a cost of
$1,400 each, or a total of $50,400. In the spring another
engine-house will be erected, at a similar cost,

TORONTO.—After twenty-eight days in court the case
of Mr. M. A. Pigott against the Guelph & Godcrich Railway
Company for $500,000 was settled on Saturday and dismissed
by Mr. Justice Britton, both sides paying their own costs,
which approximately amount to $50,000. It is understood
that the case was settled for $175,000.
Manitoba.

BRANDON.—Messrs. E. J. Gifford and II. J. Skynner
again made application to the city council for a franchise
for the establishment of a heating plant, also for a street
railway, and power and light plant.

WINNIPEG.—On Monday next the C. P. R. will open
the Pheasant Hills branch.
Sasltatchewan.

CARLVLE.^Grading on the C. N. R. has been com-
pleted by Cowan's construction outfit to mileage 150, which
is 113 miles south and west of Carlvle.
Alberta

LETHBRIDGE.—The question of a street railway for
Lethbridge and neighborhood, has been the subject of much
discussion here recently.
British Columbia.

VANCOUVER.—The British Columbia Electric Railway
Company have just placed an order for 50 car tenders of the
Watson type.

VANCOUVER.—General Manager Sperling of the Brit-
ish Columbia Electric Railway, on returning from England
on Tuesday the 7th December, announced that the directors
had passed six million dollars for expenditures. One large
work to be immediately undertaken will be the erecting of a
20,000 horse-power steam auxiliarv plant in Vancouver.

V.^NCOUVER.—Nearly all the details of a project for
building a subway between the Inlet front and the False
Creek railway yards have been worked out by the local engi-
neering staff of the C.P.R., and the work may be started
next year.

« ^ «

SEWERS, SEWAGE AND WATERWORKS.

Ontario
KINGSTON.— .A. cedar culvert will be constructed on

North Street here at a cost of $1,600.
ST. CATHARINES.—The Water Commissioners have

recommended the installation of a new 24-inch supply pipe
from the reservoir. This would give a supply 2'4 times
greater than that of the present main.
Sasltatchewan.

S.ASK.'\TOON.-—Sewer and waterworks extensions to cost
$160,000 will be made next year by this municipality.
British Columbia.

X'.'XNCOUVER.—Work is progressing favorably on a dam
which the Quesnele River Hydraulic Gold Mining Company is
building across the Swift River, 600 feet long and 45 feet
high, for the purpose of bringing water to its properties on
Quesnele River. The company will construct its 26-mile ditch
system in the spring, necessitating two miles of five-foot
diameter pipe. The balance will be ditch flume and tunnel.
The company has about 300 men at work now, and Mr. H. B.
Fergusson, of Burr & Fergusson, is the chief engineer.

LIGHT, HEAT. AND POWER.

Ontario.

LONDON.—The agreement between the city council and
the London Electric Company, for street lighting, men-
tioned in these columns last week has been ratified and the
streets will be lighted on the sliding scale for a year.
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TORONTO.—The municipalities of Milton, Port Credit,

Mimico, Toronto Township and Brampton, all in Ontario,

are seeking the service of the Hydro-Electric Power Com-
mission. This means the establishment of another trans-

former station.

Saskatchewan.
SASK.ATOON.—The following schedule of rates has

been recommended by the Light Committee :—From i to 100

k.w., II cents per k.w. ; from loi to 150 k.w., q cents; from
151 k.w. up, 8 cents, with a 10 per cent, discount if accounts

are paid within 10 days. This was adopted.

S.ASKATOON.—The Saskatchewan Power Company
have offered to supply the city with power at less than $30
per h.p. per annum for a twenty-four hour day.

British Columbia.

VICTORIA.—Work is being rushed on the clearing of

the site for the new British Columbia Electric Railway power
plant at Jordan River. Plans and specifications for the el-

ettrica] and mechancial apparatus have been prepared, and
a number of the leading manufacturers in the United States,

Canada and Great Britain contemplate tendering. The ma-
chinery will cost several hundred thousand dollars.

FINANCING PUBLIC WORKS.

The following municipalities have sold debentures :

—

Sarnia, Ont., $31,361; Maidstone, Ont., $11,921, drainage
works; Lindsay, Ont., $25,000, schools and waterworks;
West Zorra Township, Ont., $7,000; Sarawack Township,
Ont., $25,000, schools; Adjala Township, Ont., $2,400,
schools.

Ontario.

GUELPH.—The library board have asked that deben-
tures be issued for $3,000.

HAMILTON.—The ratepayers will vote on the following
by-laws; $200,000 good roads by-law; $50,000 police station

by-law ; $25,000 public library by-law ; $26,000 registry

ofiBce by-law.

ST. CATHARINES.—The ratepayers will vote on a

$15,000 by-law for hospital funds.
LONDON.—The ratepayers of London will shortly vote

on a garbage by-law.

WELLAND.—The ratepayers will vote on a pavement
by-law in January.
Aiberta.

LETHBRIDGE.—The ratepayers will vote on a $46,000
general purposes by-law.

FORT SASKATCHEWAN.—Tenders will be received up
to Monday, December 27th, for $6,000 electric light deben-
tures. Thomas J. Stacey, secretary-treasurer.

British Columbia. .
'

NEW WESTMINSTER.—The ratepayers here will vote

on a local improvement by-law.

VICTORIA.—Ratepayers here will be asked to vote on a
'

$52,000 by-law to enlarge Ross Bay.
VANCOUVER.^The civic finance committee have en-

|

dorscd by-laws calling for $1,374,000 for public works, which I

include school extensions $274,000 ; exhibition by-law,

$So,ooo; park improvements, $50,000; park purchase,

$334,000; fire halls, $35,000; juvenile house of detention,

$20,000; clearing and rough-grading streets, $350,000; mac-
acadamizing streets, $150,000; supplementary by-laws for

causeway across Coal harbour, $80,000.

MISCELLANEOUS.

Nova Scotia.

H.ALIFAX.—Messrs. Swan & Hunter, the English ship-

builders, are sending an expert to Halifax to look into the
cost of shipbuilding here. Bonuses aggregating $300,000
have been offered to any shipbuilding company erecting a
plant on Halifax harbour.
New Brunswiclt.

ST. JOHN.—A party of surveyors sent out by the Gov-
ernment of Ottawa to survey the international boundary has
concluded its labors for the season, and the rriembers have
returned to their homes in Ottawa, Toronto and Winnipeg.
Quebec.

MONTREAL.—The Canadian Rubber Company are
planning extensive alterations to their plant here.

Ontario.

HARWOOD.—The Trent Canal engineering staff have
moved up to Rice Lake, where some of them will put in the
winter months surveying the lake.

LONDON.—Mr. E. I. Sifton, electrical engineer, will

ask the council to engage a consulting engineer to check
the tenders tabulated in connection with the awarding of
power plant contracts.

LINDSAY.—The plans for the Wellington Street bridge
will be ready in a few days.

TORONTO.—The city council are considering the in-

stallation of several garbage destructors.
Aiberta.

CALGARY.—City Engineer Child has outlined plans for

a bridge across the Elbow River.

TABER.-—The last spike of a bridge spanning the Belly
River, i Y^ miles north of here was driven by the Hon. Archie
McLean, M.P., on Saturday morning, November 27th. On
May I, 1908, Mr. P. W. Simons commenced work on the
bridge, which consists of five concrete piers, each descend-
ing 25 feet from the water level, and resting upon a hard
shale foundation. The four spans of steel in its construction
are 712 feet in length, which added to the 459 feet of piled

trestle gives it a total of 1,171 feet. The structure is capable
of carrying a 25-ton traction engine, and contains a drive-

way of 18 feet, and has a clearance overhead of 14 feet.

Twenty-eight feet six inches marks its height from top of

floor to water level, and is 9 feet higher than any water mark
known.

PERSONAL NOTES.

HON. W. A. BUCHANAN, of Lethbridge, formerly of

Toronto, will be appointed commissioner of municipalities at

Ottawa.
MR. JOHN M. MOORE, who has been engineer in

charge of the waterworks at London, Ont., for 16 years, re-

signed this week.
THE CANADIAN INSPECTION COMPANY, LTD.,

have removed their Toronto offices from 37 Melinda Street to

Stair Building, corner of Adelaide and Bay Streets.

THE CANADIAN FAIRBANKS COMPANY, LTD.,
have been appointed exclusive sales agents in Canada for

Dicks' Balata Belting, and have purchased the business of

J. S. Young.
MR. C. H. NICHOLSON, traffic manager of the North-

ern Navigation Company, CoUingwood, Ont., has resigned

to accept a position with the Grand Trunk Pacific Railway
as general manager of their Pacific Coast fleet. .At present

he will be located at Vancouver.
MR. THOMAS W. P.A.TTERSOX, a prominent railway

contractor, has been appointed Lieutenant-Governor of British

Columbia. Lieutenant-Governor Patterson is a native of

Ayrshire, Scotland, and celebrated his S/th birthday on Mon-
day. He was educated in Oxford County, Ont., and spent his

early manhood in Bruce County, going to Victoria in 1885.

In 1902 he was elected at a bye-election to represent Victoria

City in the Legislature and was re-elected at the general
election of 1903.

MR. G. E. GRAHAM, at present acting divisional super-

intendent of the C.P.R., at Fort William, is to be transferred

to a similar position at Vancouver, according to a Winnipeg
report. Mr. R. Armstrong, at present general freight agent
at Fort William, is to be the new superintendent, and the

present freight agent at Brandon is to he. transferred to Fort

William. Mr. J. S. Youngson, dining and sleeping car agent

at Fort William, is to be moved farther west, and Mr. C.

Mead, inspector at Port Arthur, will fill the vacant position.

The changes are to take effect on ist January.
MR. R. S. KELSCH, consulting engipeer of the Mont-

real Light, Heat & Power Company, will likely be appointed

to fill the position of chief engineer of the company, made
vacant by the sudden death of Mr. W. McLea Walbank, vice-

president and chief engineer. This choice is regarded as a

very natural one, and the announcement of Mr. Kelsch's ele-

vation will be favourably received by the engineering pro-

fession of Montreal. Mr. Kelsch, who is a Chicagoan, came
to Montreal twelve years ago to collaborate with Mr. Wal-

bank on the construction of the Lachine hydraulic plant,

which was successful in spite of many difficulties. After-

wards he took office as independent consulting engineer, and
was retained in that capacity by the Montreal Light, Heat
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& Power Company. He has since worked up an extensive

clientele, and is consulting: engineer for the Winnipeg Street

Railway, Quebec Railway, Light & Power Company, Ottawa

Electric Company, Ottawa and Hull Power and Manufactur-

ing Company, and the McCall, Ferry Power Company, Penn-

sylvania. Mr. Kelsch, who is 47 years of age is a member
of the Canadian Society of Civil Engineers, past president

of the Canadian Electrical Association, member of the Ameri-

can Institute of Electrical Engineers, and member of the

E.\ecutive Committee of the Engineers' Club, of Montreal.

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

SOCIETY NOTES.

Canadian Society of Civil Engineers, Montreal.—A meet-
ing of tho ginoral section of the Canadian Society of Civil

Engineers was held on Thursday, December 2, at S p.m. A
paper on " Construction of Lethbridge Viaduct, Crow's Nest
Branch, Canadian Pacific Railway," by Mr. C. N. Monsarrat,
M. Can. Soc. C.E., was read by the author and illustrated by
lantern slides.

Canadian Society of Civil Engineers, Winnipeg Branch.

—The second annual dinner of the Manitoba branch of the

Canadian Society of Civil Engineers was held in the Royal
.Alexandra on Wednesday evening, December ist. There
were about fifty engineers present, Mr. J. E. Schwitzer, a

member of the executive committee, presiding in the absence
of Colonel Ruttan. The toast list was a very brief one, and
the speeches were also brief. A considerable portion of the

evening was spent in social conversation both prior to and
at the conclusion of the dinner. The list of toasts with the

names of the various speakers was as follows : The King,
proposed by J. E. Schwitzer ; The Profession, with which
there was coupled the name of Professor Brydone-Jack

;

Our Guests, proposed by C. H. Dancer ; The Ladies, re-

sponded to by Paul Schioler. Special guests of the society

were President George McPhillips, of the Manitoba Land
Surveyors Association, and President Joseph Greenfield, of

the .Architects .'Association. .Among the engineers in attend-

ance were : \V. L. Mackenzie, J. G. Legrand, M. Brodie

Atkinson. A. E. Innes, C. W. Chivers, R. B. Pratt, J. C.

Holden. W. Walton, J. .\. Hesketh, D. A. Evans, H. C. Lett,

I. Woodman, .\. R. Dufresne, .A. K. Gemmer, E. H. Harrison,

H. Lumsden. Paul Schioler, H. F. McDonald. S. F. Peters,

J. La Cour, T. R. Deacon, A. H. Aldinger, J. Greenfield,

W. Percy Over. J. E. Schwitzer, E. Brydone-Jack, G. Mc-
Phillips. Stone Edelen, Thomas Turnbull, J. Smith, A. W.
Garty, J. G. Glassco. D. F. Coyle, B. Ripeye, W. A. Duff,

C. C. Chatawav. J. M. Leamy, George H. .Archibald, John
D. Matheson. T. W. W'hite, Donald A. Ross, J. N. Dilla-

bough, W. G. Chace, Francis Sedziak, W. M. McPhail, A.

Erickson, J. .A. Douglas. Prior to the banquet the annual
meeting of the society was held and the following officers

were elected: Chairman for igio, J. E. Schwitzer; executive,

Messrs. Hesketh, Turnbull, and Dancer; secretary-treasurer.

Professor Br>'done-Jack ; auditors, Messrs. Lee and Bowman;
committee on papers, Messrs. Hesketh, Fetherstonhaugh,
Harrison and Bayne : committee on research and investiga-

tion, Messrs. Brydone-Jack, Fetherstonhaugh and Wilson

;

committee on library, Messrs. Fetherstonhaugh, Woodman,
Duff and McKenzie.

Architects' Association, Winnipeg.—The fourth annual
banquet of the Manitoba .Association of .Architects was held

last Thursday evening at the Grange Hotel, Winnipeg. Pro-

fessor Brydone-Jack, of Manitoba University, in his reply to

one of the toasts, touched upon a subject concerning which
there had been much informal discussion previously—namely,

the organization of a lecture class in architecture. Past

President Greenfield presided at the banquet, and toasts were

drunk to the King, our profession, the city, our sister socie-

ties, etc. The following officers were elected for the coming
year: President, J. H. G. Russell: ist vice-president, Wm.
Fingland ; :nd vice-president. J. D. Atcheson ; treasurer,

G. \V. Northwood ; secretary, W. Percy Over. The following

is the list of Winnipeg architects and guests who attended

the banquet : W. B. Lait, W. H. Carter, J. Woodman, F. O.

Fowler, E. Brvdone-Jack. J. Greenfield, John Atcheson, G.

W'. Northwood', G. M. Black. E. H. Rodgers, H. B. Rugh,
H. L. Chalmers, L. S. Hooper, William T. Davis, W. .A.

Elliott. Charles S. Bridgman. R. B. Pratt, S. F. Peters, G. F.

Carruthers, J. H. G. Russell, W. J. Ireland, H. R. Linnell,

W. P. Over, and William Fingland.

Copies of these orders may be secured from the Canadian Enslneer
for a small fee.

87N—November jo—Authoriiing the C.P.R. to construct, maintain, and
operate industrial spur across yth Street, town of North liay, Out.

8715—November 15—Dismissing complaint of J. F. Hunter, Boisscvain,

Man., against the C.l'.R. as to the manner in which they handle local

freight at that point.

8716—November is^Dismissing application of Teet & Persse, Limited,

of Winnipeg, Man., for Order directing the C.P.R. to for all time maintain

a siding on what was formerly Point Douglas Avenue, Winnipeg, Man.
8717—October 15—Directing the C.N.R. to forthwith maltc passenger

station facVities at Howell, Sask., adequate and suitable to accommodate
twelve persons.

8718—November 15—Dismissing complaint of the McColIom Lumber
Company, of Winnipeg, Man., that the C.P.R. and CNR. overcharged the

complainants on a mixed carload of lumber from Warroad, Minn., to

Indian Head, Sask.
8719—November 23—Granting leave to the G.T.P. Railway for leave to

connect its tracks with the tracks of the C.N.R. near ist St. £., of aist St..

Edmonton, Alta.

8730—November 33—Recommending to the Govemor-in-Cotincil for sanc-

tion by-law passed by the Tcmiscouata Railway Company re spitttnc in

cars and railway premises.
87J1—November aj—Granting leave to the G.T.P. Railway to cross at

grade, the track of the C.P.R. at Yorkton, District of Assiniboia, Sask.

8722—November 34—Authorizing the corporation of the city of Toronto,
Ont., to construct a suitable sewer on Bathurst Street, under the tracks

of the C.P.R., said city.

8733 to 8735 Inc.—November 33—Granting leave to the Bell Telephone
Company to erect, place, and maintain, its wires across the track of the

G.T.R. at public crossing, Mary Street, Chesley, Ont. ; the P.M.R R. at

public crossing 300 feet west G'cnwood Station, Ont.. and the P.M.R.R.
at public crossing Foundry St., Leamington, OnL

8736—November 34—Granting leave to the C.N.Q. Railway to place its

tracks and telegraph wires under the telephone and power wires of the

Quebec, Jacques-Cartier Electric Company, and wires of the Bell Tele-

phone Company in parish of St. Sauvcur, County Quebec, P.Q.

8727—November 33—Granting leave 10 the Horton & McNab Telephone
Company to erect, place, and maintain its wires across the tracks of the

C.P.R. on Lot No. 9, 3rd Con. Tp. of Horton, Out.
8728—November 24—Granting leave to the Government of the Province

of Alberta to erect, place, and maintain its wires across the track of the

C.N.R. 200 feet west of Bruderheim Station, .^Ita.

8739—November 34—Dismissing application of Adam Gordon, of

Cowichan, B.C., for Order directing the Esquimalt & Nanaimo Railway to

provide and construct a suitable farm crossing where the company's rail-

way intersects his farm in Lot 18, R. 3, Shawinigan District, County
Nanaimo, B.C.

8730—November 33—Directing that the C.P.R. construct, maintaio, and

operate a spur at mileage 84.8 (from Muskoka) on the Toronto-Sudbiiry

branch of its railway. Township Eigwood, Sudbury District, Ont.

873i^November 33—Authorizing the C.P.R. to construct, maintain, and
operate industrial spur in the village of Beausejour, Man., for J. L.

Turner, and the Manitoba Glass Manufacturing Company, Limited.

8733—November 23—Authorizing the G.T.P. Railway to construct, main,

tain, and operate branch line of railway or spur on Blocks 13 and 14,

River Lots 13 and 14, Edmonton, Alta.

8733—November 24—Granting leave to the Kaministiquia Power Com-
pany, Limited, to erect, place, and m.iintain its power lines across the

track of the C.P.R. north of Victoria Street, Westfort, Fort William, OnL
8734—November 34—Authorizing the C.P.R. to construct bridge No. 19.6

on its Farnham Section, over Richelieu River, P.Q.

S73S—November 33—Amending Order of the Board No. 8735, authorizing

the G.T.R. to construct overhead farm crossing bridge at mile post 135.12

of its line between London & Windsor, Ont., on the lands of A. M. Dickie.

by changing the figures and letters "5 per cent." in the second line of

the second paragraph of the said Order to "6J4 per cent."

8736—November 25—.Amending Order No. 6S58, dated .April 19th, 1909,

authorizing the A. Q. & W. R. to operate its trains over its line of rail-

way from mileage 19.7s to mileage 30.5 at the new station at Port Daniel.

P.Q., by striking out clauses 1 and 2 in the operative part of the said

Order.
8737—November 15—Extending for a period of thirty days from date of

Order period within which 'jie M.C.R.R. may have to widen the bed of

the stream across the company's right of way under the trestle bridge at

Bear Creek, one mile east of town of Petrolea, Ont.

S738—September 23—Amending Order of the Railway Committee of the

Privy Council, dated December 3rd, 1893, in re crossing of the G.T.R. by
the Davenport Street Railw.ay at Davenport Road, by directing the Tor-
onto Suburban Railway to install derai's at crossing interlocked with

semaphores ; dismissing application of the Toronto Street Railway for

Order reducing amount to be paid by them for the construction, operation,
and maintenance of the crossing.

8739—November 17—Forbidding .-ind restraining the Nipissing Power
Company, Ltd., from erecting, placing, and maintaining its lines of wires for

the conveyance of heat, light and power arrxss the line of the Bell Tele-

phone Company, between Powassan & North Bay, Ont.

8740—Novemi)er 34—Directing the C.P.R. to lower its tracks where the

same crosses Sutherland .Avenue, Winnipeg, Man.
8741—November 20—Dismissing application of the settlers and residents

of Ribstone, Alta., for Order directing the G.T.P. Railway to provide a

spur connection and loading platform between Dunne and Chauvin, .Alta.

8743—November 25— iCxtending until ist Fcbniar>', loio, the time for in-

stallation of interlocking plant at the crossing of the G.T.R. by C.P.R. at

Drumbo, Ont.

8743—November 22—Limiting the speed of the trains of the C.P.R.
passing over Durham Road, town of Wa'kerton, OnL, to a speed of ten

miles an hour.
8744—November 22—Directing the C.P.R. to provide and construct a

suitable shelter with platform in Village of Clark, OnL
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6j^5_November 35—Directing the C.N.R. to provide and construct 8

suitable crossing over its railway where the same intersects Lincoln

Avenue, Municipality of Rosser, Man.
87^6—November i»—Granting leave to the C.N.Q. Railway to construct

its railway across the highways in parish of Bcauport, County Quebec,

P Q
8j47_Noveniber s6—Granting leave to the G.T.P. Railway to appeal to

the Supreme Court of Canada upon all questions of law arising re loca-

tion of its line of railway throughout the town of Fort William, Ont.

8748—November 36—Rescinding Order of the Board No. 7,1=0, dated

tune iSth. 1909, approving of p'.ans of subway for C.N.R. proposed to be

constructed at 2ind Street, Saskatoon, Sask., by directing that the city

file new plans for approval of the Board.

87^<) to 8751 Inc.—November 35—Granting leave to the Government of

the Province of .Mberta, to erect, place, and maintain its wnres across the

track of the C.P.R. at three points in said province.

S7SJ—November 36—Granting leave to the Dresden Rural Telephone

System, to erect, place, and maintain its telephone wires across the track

of the r.M.R.R. at Emmett, Township of Chatham, County Kent, Ont.

8753 and S7SJ—November 36—Authorizing the town of North Battlcford,

Sask., to lay and thereafter maintain a water main under the track of the

C.N.R. at Victoria Street, also sewer mains at Victoria Street.

S-5,_Novembcr 3,?—Authorizing the C.N.O. Railway to place its lines

and tr.-icks across and to connect with the lines and tracks of the G.T.R.

near Brooklyn, Ont.
875(5_November 37—Granting leave to the Bell Telephone Company to

erect, place, and maintain its underground wires across the tracks of the

Montreal Termin.il Railway at St. Antoinc Street, Tetrauvi'le, P.Q-

S757—November 35—.\uthorizing Chas. Lawrence, of Bcntinck, Ont., to

lay water pipe under the tracks of the Walkerton and Lucknow branch

of the C.P.R. where the same crosses Durham Road, Township of

Bentinck. Ont.
S-jg—November 37—.Authorizing the C.P.R. to construct, maintain, and

operate industrial spur for the city of Winnipeg, Man., in parish of St.

Paul
875o_Kovember 37—.Vuthorizing the C.P.R. to construct, maintain, and

operate industrial spurs for the North Pacific Lumber Company, New-

Westminster, District, B.C.

8760—November 39—Approving and sanctioning location of the C.N.R.

Company's line from mileage o to mileage 5 up the Eraser River from

Yale, B.C.
8761—November 30—-Authorizing the C.P.R. to divert road aMowance

between Sections 33 and 15, Township 8, R. 5, west of the Principal Meri-

dian, Manitoba.
8762—November 2«)—.Approving and sanctioning location of the V. V.

& E. Railway Company's line of railway from Hope at station No. 1988-79,

to station ^020-7.5 to the boundary line between districts Yale and W'est-

minster, B.C.
_

8-63—Xovcmber 20—.Approving and sanctioning location of the C.N.O.

Railway Company's line from the Ridcau River, at mileage 5.3 to the

bound.ary line between Townships of Goulbourne and Nepean, Ont.

876J—November 39—Granting leave to the Vancouver Power Company
to cross "Y" of the Seattle Branch of the Canadian Pacific Railway north

of Huntingdon Station, in the municipality of Sumas, B.C.

8765—November 29—Granting leave to the Vancouver Power Company to

cross the main line and a spur track of the Seattle Branch of the C.P.R.

at Claybum Station, W'estminster District, B.C.

S766—November 39—.Authorizing the C.P.R. to construct, maintain, and
operate siding to the premises of R. West & Company, at mileage 14.75,

London Section.

8767—November 39—Extending for thirty days from date of Order the

time within which the M.C.R.R. and the P.M.R.R. Companies each install

upon its own railway at highway crossing over the railways on the

town line between Townships of Southwo'd and Dunwich, Ont.

8768—November 26—Directing the C.P.R. to provide and construct a

highway over its line of railway at Mackcy Station, Township of Head,
Nipissing District, Ont.

S769—December 3—Authorizing the Canada .Atlantic Railway Company
<G.T.R. > to construct, maintain, and operate branch line of railway, or

siding, from the tracks on the south side of Sappers Branch to and into

the site of Hotel Chateau Laurier, now being erected in Majors Hill Park,

Ottawa, Ont.
877"—November 39—Amending Order 8540, dated October 15th, 1909.

approving plans and specifications of the municipality of Township of

Colchester. North Ontario, re Pinkerton Drain, under the tracks of the

M.C.R.R. by approving p'ans substituted for above mentioned plans.

8771—November 39—Authorizing the corporation of the town of St.

Louis, P.O., to lay and thereafter maintain a water pipe under the track

of the C.P.R. where the same intersects Sanguinet Street.

8773—December 3—.Authorizing the Chatham Gas Company to lay and
thereafter maintain a gas main under the track of the G.T.R. at Degge
Street crossing, Chatham, Ont.

8773—November 30—Granting leave to the municipal corporation of the

village of Burlington, Ont., to erect, place, and maintain its electric wires

and a telephone wire under the track of the G.T.R., at Burlington Beach,
Ont.

8774 to 8777—November 32—Granting leave to the Consolidated Te'e-

phone Company to erect, place, and maintain its wires across the track of

the C.P.R. near Upper Kent Station, N.B. ; one mile south of Bath, N.B. ;

across the CP.R. at Bath, N.B. ; and at Bristol, N.B.
877*1 and «— 1—\ovrmber 33—Granting leave to the village of Brussels.

Ont..
at int

r,r-v.

8-
panv

:<1 maintain its wires across the track of the C.P.R.
'iarv' line between the Townships of Morris .and

ind Goderich line, at vi'Iage of Walton, adjoining
; .icross the track of the G.T.R. on its Wellington, Grey

.It intersection of concession line between Concession 4

Morris, Ont.
r 33—Granting leave to the North Huron Telephone Com.
Ont,, to erect, place, and maintain its wires across the

' '' crossing near Whitechurch Station, Ont.
c leave to the Claremont & Ashburn Tele-
'•. and maint.iin its wires across the track of

ion, Whitby Township, Ont.
ng leave to the Bell Telephone Company to

virr. .irr,>- ihr ir:.<k ..f the C.N.Q. Rail-

MARKET CONDITIONS.

Montreal, December 9th, 1909.

From the United States come reports of renewed interest in pig-iron

for delivery covering the second half of next year. A very large tonnage

is now under negotiation and will likely result in business, as the furnace

interests arc in a position to calculate fairly accurately the cost of their

next year's output Foundries throughout the whole country are well

supplied with orders and are looking forward to even greater activity from

the beginning of the new year. Manufacturers of cast iron pipe are in

receipt of heavy orders and are in the market for a large tonnage of

pig lo take care of their requirements. Steel-making grades are strongly

held and an upward tendency is beginning to manifest itself in prices of

basic iron which, during the past few weeks, has been on the weak side.

The steel markets are still ver>- strong and railways are placing contracts

for rails, cars, locomotives, and other supplies which, coupled with heavy
orders for structural work and expansions to steel plants, are giving manu-
facturers all they can do to take care of business in sight.

In England, prices have just held about steady during the past three

or four weeks. A moderate business is passing in pig-iron and steel, but

there is nothing doing in the situation to warrant any decided upward
movement. Conditions in Germany and Be'gium are more satisfactory,

prices on all classes of iron and steel material, including pig-iron, showing
moderate improvement. The German situation is strengthened by the fact

that a considerable portion of the output of billets' crop-ends are being
exported in quantity to the United States. The elections will have the

tendency to keep business in suspense.

Conditions in the local market are very satisfactory. Dealers report

good orders being received, for this time of year, and nothing to complain
of. This is the period of the year when dulness generally prevails, but
this year orders are coming to hand every day. The feeling among the

trade seems to be that Canada was never in so hopefu' a condition as at

the present moment. The financial basis is all that could be asked,
money is plentifu! and there is little doubt that next year will sec great

industrial activity and a general expansion.

The local market for finished and semi-finished material continues in

its previous groove. For some strange reason, price changes are almost
entirely absent, yet everywhere else, advances seem to be taking place.

In the case of cold rolled shafting, p!ates, sheets and bars, no alteration

has taken place for a long time past. Manufacturers in the east, how-
ever, are advancing their prices to meet the west, and the mil's across
the border are so overcrowded with orders that they cannot make de-
liveries inside of six or eight weeks. Dealers claim that it is the Eng-
lish market that holds back loca' advances.

Follnwiii.c: are this week's quotations:

—

Antimony.—The market is steady at 8 to SMc.

Bar Iron and Steel.—The market promises to advance «;hortIy. Bar iron,

$1.85 per loo pounds; best refined horseshoe, $2.10; forged iron, $2; milt?

steel, $1.85; sleigh shoe steel, $1.85 for 1 x li-base ; tire steel. $1.00 fot

t X ii-basc ; toe calk stee!, $2.35; machine steel, iron finish, $1-90; im*

ported, $2.20.

Boiler Tubes.—The market is steady, quotations being as follows:—
\% and 3-inch tubes, 8Jic. ; s^-inch, loc. ; 3-inch, ii^c, ; 3J4-inch, 141-30.

4-inch, 18 I-2C.

Building Paper.—Tar paper, 7, 10, or tfi ounces, $1.80 per 100 pounds;
felt paper, $2.7; per i"o pounds; tar sheathing, 40c. per roll of 400 square
feet; d^y sheathing. No, i, 30 to 40c. per roll of 400 <quare feet; tarred

fibre. 5sc. per roll ; dry fibre, 45c. (Sec Roofing ; also Tar and Pitch).

Cement.—Canadian cement is quotable, as fo!lows, in car lots, f.o.b.,

Montreal:—$1.30 to $1.40 per 3so-lb. bbl., in 4 cotton bags, adding loc. for

each bag. Good bags re-purchased at k^c. each. Paper bags cost a^
cents extra, or 10c. per bbL weight

Chain.—Prices are a: follows per »oo lbs. :— fX-inch, $4.00 ; 5-i6-inch,

S4.40; J^-inch, 5^.70; 7-16-inch, $3.50; J-s-inch, $3.25; 9-16-inch, $1. 20 ; Si inch,

$3.15; Jj-inch, $5.10; "i-inch, $1.05; i-inch, $3.05.

Coal and Coke.—Anthracite, egg. stove or chestnut coal, $6,71; per ton,

net: furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nov*
Scotia coal, carload lots, basis. Montreal, $3.85 to $4 per ton; cannel coal,

So per ton; coke, single ton, $5; large lots, special rates, approximately

S4 f.o.b., cars, Montreal

Copper.— Prices are strong at 14 to i4?ic.

Explosives and Accessories.- Dynamite, 50-lb. cases, 40 per cent, proof.

i<;c. in single case lots. Montreal. B'asting powder, 3s-lb. kegs, $2.25 per

keg. Special quotations on large lots of dynamite and powder. Detonator

caps, case lots, containing 10,000, 75c. per 100; broken lots, $1; electric

blasting apparatus:—Batteries, 1 10 10 holes. S15; 1 to 20 ho'es. S25; 1 to

30 holes, $35; I to 40 holes, $50. Wire, leading, ic. per foot; connecting,

50c. per lb. Fuses, platinum, single strength, per i«x) fuses'—^ft. wires.

$3: 6-fr. wires, $3.54: 8-ft. wires, S-i.^^; lo-ft. wires. $5. Double strength

fuses, 4-ft. $1.75: 6-ft., $4-30 : 8-ft., $4.8i: 10-fi., $5.37. Fuses, time, double-

tape. %f> prr i.i-vi^ feet; expHhmeters. fuse and circuit. $7.50 each.

Galvanized Iron.—The market i< steady. Prices, basis, sS-gauge, are :—

Oiieen's Head. Jj.io; Colborne Crown, $3.8.<;: .Apollo, toJi or., $4.'>5.

Add 25c. to above figure? for less than case lots ; 26-gauge is

25c. less than 28-gauge, American 38-gauge and English 26 are equivalents,

as arr American m^i ot.. and Ene'ish sfl-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is stmne. The fnll-iwine prices are f'^r rnrlnad

quantities and over, ex-store, Montreal, prompt deliven.' ; No. 1 Summerlec,

$31. 50 to $22 per ton; selected Summerlee, %ix to $21.5"; soft Summcrlee,

$3o.j!o to $31; Clarence, $19.5^. to Sj""; Carron, No. i, $31.50 to $32, and
Carron special, $21 to $21. 5^

Laths.—See Lumber etc

Lead. -Prires arc about steady at Si.s.s to $1.65.

Lead Wool.— $in.5o per hundred, $300 per ton. f.o.b., factory.

Lumber, Etc.—Prices on lumber are for cnr Ini*. to contractors, al mill

points, carrying a freight of $i.fo Red pine, mil' cull* out,

$t8 to $31 per i.ono feet; white pine, mill ru'U. $16 to $17. Spruce, i-in.

hv 4-in and up, $15 lo $17 per i.*w» ft.; mill culN. $13 to $14. Hemlock.
tn« run. cuIN out. $M to $n Railway Tie^ ; Standard Railway Ties.

hemlock or cedar. 35 to 45c. each, on a 5c. rate to Montreal Telegraph
Poles: Seven-inch top. cedar poles. 3^-iU poles, $1.35 to $i.cn each: lo-fL,

$1.75 to $3; 35-ft,, $3.75 to $3.35 each, at manufacturers* points, with 5c.
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freight rate to Montreal Lathi: Quotation! per 1,000 laths, at pointi

earring $1.50 freight rate 10 Montreal, Ji to $3. Shingles: Cedar

shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nails.—Demand for nails is better and prices are firmer, $3.40 per

keg (or cut, and $3.15 (or wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon ;
girder, bridge,

and structural paint for steel or iron—shop or field— $i.ao per gallon, in

barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pips Oast Iron.—The market is unsettled and uncertain, as dealers are

compered to meet competition from all sources. Prices are easy and ap-

proximately as follows:—$31 for 6 and 8-inch pipe and larger; $ja foi

j-inch and 4.inch at the foundry. Pipe, specials, $j per 100 pounds. Gas
pipe is quoted at about $1 more than the above.

PIpa.—Wrought anil Oalvanlzeii.—Demand is much better and

the tone i> firm, though prices are steady, moderate-sized

lots being: M-inch, $5.50 with 63 per cent. oR for black, and 48 per cent,

•ff for galvanized ; >i-inch, $5.50, with 59 per cent oR for black and 44 per

cent. oR for galvanized; 5<-inch, $8.50, with 69 per cent. oR for black, and

59 per cent. oR for galvanized. The discount on the following is ti'A per

cent. oR for black, and 63% per cent. oR for galvanized; «-inch, $11.50;

i-inch, $16.50; it»-inch, $33.50; i^-inch, $37; 3-inch, $36; a5<-inch, $57.50;

j-inch, $75.50; ,^S-inch. $05; 4-inch, $108.

Plates anil Sheets Steel.—The market is steady. Quotations are: $3.31

for 3-16; $3.30 for ii, and $3.10 for ii and thicker; i3-gauge being $3.30;

^-gauge, $3.15; and i6-gauge, $3.10.

Ralls.-Quotations on steel rails are necessarily only approximate and

depend upon specification, quantity and delivery required. A range of

$30.50 to $31 is given for 60-lb. and 7o-lb. ; 80-lb. and heavier, being $30;

calls, per gross ton of 3,340 lbs., f.o.b. mill. Re-laying rails are quoted at

$37 to $39 per ton, according to condition of rail and location.

Railway Ties.-See lumber, etc.

Roofing.—Ready roofing, twoply, 70c. per roll; three-ply, 95c. per roll

of 100 square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb.

(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at 9c. per lb. for sisal, and ioj^c. for Manila

Wire rope, crucible steel, six-strands, nineeten wires; U-in., $3.75; 5-16,

$3.75; M, $475; ii, $5.35; 5*. $6.35; «. $8; H, $io; i-in., $13 per 100 feet.

Spikes.—Railway spikes are firmer at $.-.45 per 100 pounds, base of

5K X 9-16. Ship spikes are steady at $3.85 per 100 pounds, base of H x lo-

inch, and Ss x i3-inch

Steel Shaltlng.—Prices are steady at the list, less 35 per cent. Demand
is on the dull side.

Telegraph Poles.—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about

500 pounds; roofing pitch, No. i, 70c. per 100 pounds; and No. 3, 55c. per

100 pounds : pine tar, $8.50 per barrel of 40 gallons, and $4-75 per half-

barrel ; refined coal tar, $4.50 per barrel ; pine pitch, $4 per barrel of 180

to aoo pounds. (See building paper; also roofing).

Tin.—Prices are unchanged, at 32^ to 33c.

Zinc—The tone is steady, at 6 to 6Hc.

CAMP SUPPLIES.
Beans.—Prime pea beans, $1.85 per bushel.

Butter.—September and October creamery, 26c. ; dairy, 33 to 330.

Canned Goods.-Per Dozen.—Corn, 80 to 85; peas, $1.05 to $1.15;

beans, 75 to See; tomatoes, 82^^ to 90c.; peaches, 2s, $1.65, and 3s, $2.65:

pears, as, $1.60, and 3s, S2.?o; salmon, best brands, i-lb. talis, $i.87>4, and

flats. $2.02:4 ; cheaper grades, gsc to $1.65.

Cheese.—Late makes, iiM to ii^c. ; finest makes, He. more.

Coffee.—Mocha, 20 to 25c. ; Santos, 15 to i8c. ; Rio, to to 12c.

Dried Fruits.—Currants, Filiatras, sH to 6}<c. ; choice, 8 to 9c. ; dates,

4 to 5c. ; raisins, Valcntias, 5 to 6c. ; California, seeded, y'/i to 9c. ; Sultana,

8 to IOC. Evaporated apples, prime, 9U to gjfc.

Eggs.—No. I candled, 26c. ; selects, 29 to 30c. ; new laid, 35c.

Flour.—Manitoba, ist patents, $5.70 per barrel; 2nd patents, $5.20;

strong bakers, S5.

Molasses and Syrup.—Molasses, New Orleans, 27 to aSc. ; Barbadoes,

40 to 50c. ; Porto Rico, 40 to 45c. ; syrup, barrels, 3J4c. ; a-lb. tins, 2 dozen

to ra^e, ?2.5o per case.

Potatoes.—Per 00 lbs., good quality, 50 to 60c.

Rice and Tapioca.—Rice, grade B., in loo-lb. bags, $2.95 to $3; C.C,
$3.90. Tapioca, medium pearl, 4J4 to 4^^c.

Rolled Oats.—Oatmeal, $2.45 per bag; rolled oats, $2.30, bags.

Tea.— Tapans. 20 to 3SC. ; Ceylons, 20 to 40c. ; Ceylon, greens, 19 to 25c.

;

China, grreens, 25 to 50c. ; low-grades, down to isc
Provisions Salt Pork.—$10 to $32 per bbl. ; beef, $15 per bbl. ; smoked

hams and bacon, 15 to iSc. per lb. ; lard, 17c. for pure and 12c. for com-

pound.
Fish.—Salted.—Medium cod, $7 per bbl. ; herring, $5.25 per bbl. ; salmon,

$15.50 per bbl., for red, and $14 for pink. Smoked fish —Bloaters, $1.10

per large box; baddies, 7;3C. per lb.; kippered herring, per box, $1.20 to

$1.35.

« « » •
Toronto, December 9th, 1909.

With the colder weather, the demand for bui'ding materials is weaker.

Changes in prices have been practically confined to camp supplies, for

for which some increases will be noted.

The following are wholesale prices for Toronto, where not otherwise
explained, although for br.-iken quantities higher prices are quoted:

—

Antimony.—Demand active and price higher at $9.25 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per

dozen, $7 lo S>

Bar Iron.— 5i.o^ to $2, base, per 100 lbs., from stock to wholesale

dealer Market well supplied.

Boiler Plates.— IX-inch and heavier, $3.30. Boiler heads 3cc. per too

pounds adv:\nre on plate. Tank plate, 3-16-inch, $2.40 per 100 lbs.

Boiler Tubes.—Orders continue active. Lap-welded, steel, i!i-inch,

IOC.: i^-incli. 9C. per foot; 2-inch, $8.50; aJi-inch, $10; aW-inch, $10.60;

3-inch. $i2.To: 3^-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll ; tarred, 40c. per roll. Demand is

only moderate.
Bricks.—Business is very active, price at some yards $9 to $9.50, at

others, $9.50 to $in for common. Don Valley pressed brick move also

freely. Red and buff pressed are worth $18 delivered and $17 at works
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b.,

Schaw station, C.P.R., 60c. per ton of 3,000 lbs., i-inch, a-inch, or larger,

price all the same. The demand has been active for some weeks, and sup-

ply not equal to it ; feeling is upward. Broken granite is selling at $3
pet ton for good Oshawa,

Cement.-Manufacturers* prices for Portland cement are $1.40 without

bags, or $1.70 including cotton bags for car lots on board car. Fort William

or Port Arthur; the price at Toronto is $1.30 without bags, or $1.70 with

bags. Smaller dealers get $1.35 to $1.40 per barrel without bags, in

load lots, delivered in town. l.>cinaiid dropping off.

Coal.— Retail price for Pennsylvania hard, $7.35 net, steady. Thi«
price applies to grate, egg, stove, and chestnut; only pea coal it cheaper,

namely, $6.00. These are all cash, and the quantity purchased does not

affect the price. Soft coal is in good supply, American brokers have been

covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80; mine run,

$3.60 to $3.75; slack, $2.65 to $3.85; lump coal from other districts, $3.40

I

to $3.70; mine run loc. less; slack, $3.50 to $3.70; cannel coal plentiful at

I

$7.50 per ton ; coke, Solvey foundry, which is largely used here, quotes at

I

from $5.75 to $6.00; Reynoldsville, $4.90 to $5.00; Connellsville, 73-hour

coke, $5.50.

Copper Ingot. -Demand quite heavy, and price advanced to I4!<c.

Supply adequate.

Detonator Caps.— 7sc. to $1 per 100; case lots, 75c. per too; broken

quantities, $t.

Dynamite, per pound, 31 to 35c., as to quantity.

Roofing Felt.—An improvement in demand of late, no change in price,

which is $i.So per 100 lbs.

Fire Bricks English and Scotch, $30 to $35; American, $35 to $35 per

1,000. The demand is steady.

Fuses Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $s;
8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,

$4.50; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

feet.

Iron Chain M-inch, $5.75; 5-i6inch, $5.15; H-'tich, $415; T-'ftjoch.

J3.9S; W-inch, $3.75; 9-16-inch, $3.70; $i-inch, $3.55; X-inch, $3.45; Ji-ineh,

$3.40; i.inch, $3.40, per too lbs.

Iron Pipe.—Repeat quotations of last week, as follows :—Black, H'
inch, $3.03; M-inch, $3.35; >4-inch, $3.63; >i-inch, $3.38; i-inch, $4-70; iX-

inch, $6.41; i>4-inch, $7.70; a-inch, $10.26; a54-inch, $16.39; 3-inch, $31.53;

3S4-inch, $27.08; 4-inch, $30.76, 4S-inch, $38; 5-inch, $3985; 6-inch, $51. 7a

Galvanized, ^-inch, $a.86; Ji-inch, $3.08; !4-)nch, $3.48; K-inch, $4-431

I-inch, $6.35; i!.i-inch, $8.66; i^-inch, $10.40; a-inch, $13.86, per 100 feeL

Lead.—Prices steady outside. This market is steadier, and demand
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at

kilns outside city aac. per 100 lbs. f.o.b. car without freight. Demand is

good.
Lumber.—Prices continue steady, and city demand quieter.

We quote dressing pine $33.00 to $35.00 per M ; common stock

boards, $36 to $30; cull stocks, $ao; cull sidings, $17.50; Southern pine

dimension timber from $30 to 45, according to size and grade ; finished

Southern pine according to thickness and width, $30 to $40. Hemlock in

car lots, $16.50 to $17; spruce flooring in car tots, $22 to $34; shingles,

British Columbia, weak, and rather over-stocked, $3 to $3.10; lath. No. 1,

$4.40, white pine, 42-inch; No. a, $3.75; for 3a-inch, $1.60.

Nails.—Wire, $2.35 base; cut, $2.60; spikes, $2.85 per keg of 100 lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at

70c. per ICO lbs. Coal tar fairly active at $3.50 per barrel.

Pig Iron.—There is fair activity and prices are maintained. Clarence

quotes at $20.50 for No. 3; Cleveland, $20.50 to $21; in Canadian pig,

Hamilton quotes $19.50 to $20 per ton. Producing plants are everywhere

busy, and there is considerable business in prospect for 1910.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,

$2; retail, $2.15 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per loo lbs., $2.15; in barrel lots,

$2.00. Plasterer's, $2.15 pcf barrel of three bushels.

Ready Roofing.—Dealers report a large demand, the prices being as

before, per catalogue
Roofing Slate.—Most of the slate used in Canada comes now from

Pennsylvania or Maine, the Canadian supply being slender and '^°"'y {'°'"

the Rockland quarries of the Eastern Townships in Quebec. There is a

great variety of sizes and qualities, so that it is difficult to indicate prices.

But No. I Bangor slate 10 x 16 may be quoted at $7 per square of 100

square feet, f.o.b., cars, Toronto; seconds, soc. less. Mottled, $7,351

green, $7. There is still a scarcity of good slaters and much demand for

them.
Rope.—Sisal, o';c. per lb.; pure Manila, i^.'ic. per 11)., Base.

Sewer Pipe
4-in. 6-in. 9-in. lo-in. 13-in. 34-in.

Straight pipe per foot $0.30 $0.30 $0.65 $0.75 $1.00 $3.35

Single junction, i or a ft. long .90 1.3S '-'o 3-<°. *-i° '<-*5

Double junctions 1.50 »-So 5. 00 *-50

Increasers and reducers 1.50 a. 50 4.00

P. traps a. 00 3.50 7.50 15-00

H. H. traps a. 50 4-00 8.00 15-00

Business quieter; price, 73 per cent, off list at factory for car-load

lots: 65 per cent, off list retail. Small lots subject to advance.

Steel Beams and Channels.—Quiet.—We quote:—$3.50 to $3.75 per too

lbs., according to size and quantity; if cut, $3.75 to $3 per 100 lbs.; angles,

• 'i by 3-16 and larger, $3.50; tees, $3.80 to $3 per too pounds. Extra for

sma'ter sizes of angles and tees.

Steel Ralls 80-lb., $35 to $38 per ton. The following are prices per

gross ton, for 500 tons or over; Montreal, 13-lb. $45, 16-lb. $44, 35 and

30-lb. $43.

Sheet Steel.-We do not alter prices as yet; 10-gauge, $3.50:

i3-gauge, $3.55; American Bessemer, 14-gauge, $3.35; 17, iS, and 30-gauge,

$a.4s; 23 and 24-gauge, $3.50; a6-gauge, $2.65; 38-gauge, $3.85. Quite a

good demand exists, and there is prospect of higher prices.

Sheets Galvanized.—Apollo Brand —Sheets 6 or 8 feet long, 30 or 3«

inches wide; lo-gauge, $3.90; 12-14-gauge, $3-00; 16, 18, ao, $3-10; aa-a4.
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Ficur de Lis-

pump-
$i.eo;

$1-95

;

$3,15: 36, $3.40; 38, 3.8s: 39, $4.15; ">H, $415 P" "x> ""•

38-gauEc, $4; 36, $3.80 per 100 lbs. Demand very sctive.

Tank Plate 3-16-inch, $3.40 per loo tbs.

Tool SJoel Jowett's special pink label, loSc Cammel-Laird, i6c.

"H.R.D." higli speed tool steel, 65c.

Tin The feeling in tin is firm, and the price 33 to 33c. per lb.

Wheelbarrows Navvy, steel wheel. Jewel pattern, knocked down, $31.60

per dozen; set up, $;=.6o. Pan Canadian, navvy, steel tray, steel wheel,

$3.30 each ; Pan American, steel tray, steel wheel, $4.35 each.

Zinc Spelter.—A very active movement continues, and a large business

is being done. Price very firm at $5.75 to $6 per 100 lbs.

CAMP SUPPLIES.

Beans.—Hand picked, $3; prime, $1.90.

Beets.—S5C. a bag.
Butter.—b.iiry prints, :i to 32c. ; creamery rolls, 37 to 38c.

Canned Cootls.-Peas, $1.00 to $1.50; tomatoes, 3s, Ssc to 95c.;

kins, 3S, So to S5C. ; corn, 75 to 85c.; peaches, 3s, white, $1.50 to

yellow, $1.90 to $1.95; strawberries, 3S, heavy syrup, $1.90 to

raspberries, ss, $1.90 to $1.95.

Carrots.—60c. and 65c. a bag.

Cheese.—Large, is^c. ; twins, 13c.

CoHee,-Rio, green, 10 to i3>^c. ; Mocha, 31 to 33c. ; Java, 30 to 31c.

;

Santos, II to i«;c.

Dried Fruits Raisins, Valencia, $ii to 6c. ; seeded, i-lb. packets,

fancy, 7^ to 8c. ; 16-01. packets, choice. 7 to jHc. ; 13-02. packets, choice,

7C. ; Sultanas, good, 5 to 6c. ; fine, 6 to 7c. ; choice, 7 to 8c. ; fancy, 8 to 9c.

;

Filiatras currants, 6W to 7c.; Vostizias, 8% to 9c. ; uncleancd currants, Jic

lower than cleaned. California Dried Fruits,—Evaporated apricots, 14 to

ise. per lb.; prunes, 60s to 70s, 7 to 7}4c. ; 90s to loos, 6}4c; evaporated

apples, gVic. .

Eggs.—Cold storage, 36 to 38c. ; new laid, 33 to 350. per doien, in case

lots.

Flour Manitoba Flour.—Quotations at Toronto are:—First patents,

$5.60: second patents, $5.10; strong bakers', $4.90; 90 per cents., Glasgow

freights, 28s. 6d. Ontario Flour.—Winter wheat patents, for export, $4.30

to $4.25, in buyers' sacks outside.

Lard.—Tierces, i6c. ; tub, 16 to i6Kc. ;
pails, 16K to i6}4c. per lb.,

market firm.

Molasses.—Barbadoes, barrels, 37 to 45c. ; Porto Rico, 45 to 60c. ; New
Orleans, 30 to 33c. for medium.

Onions—$1.25 a bag.
Potatoes.—Best, 60 and 65c. a bag.
Pork.—Market uncertain. Short cut, $38 per barrel; mess, $36.50.

Rice B Brade, ^Hc per lb.; Patna, sS4 to sKc ; Japan, 5« to 6c.

Salman Eraser River, tails, $3; fiats, $3; River Inlet, $1.55 to $1.75.

Smoked and Dry Salt Meats.—Long clear bacon, i}H to 14c.,

tons and cases; hams, large, 14 to mKc. ; small, is>4 to i6c. ; rolls, 1454 to

141,' c. ; breakfast b.icon, 17c.; backs (plain), i7)4 to iSc. ; backs (peameal),

17% to iSr. : shoulder hams, 12c. ;
green meats out of pickle, ic. less than

smoked. Market steady.

Spices.—Allspice, 16 to 19c. ; nutmegs, 30 to 75c. ; cream tartar, 33 to

J5C. ; compound, 15 to 20c. ;
pepper, black, pure Singapore, 14 to 17c.

;

pepper, white, 30 to 30c

Sugar Granulated, $4.85 per 100 lbs. in barrels; Acadia, $4.75'. yellow,

$4.45; bags, sc lower; bright coffee, $4.65: bags, 5c. less.

Syrup.-Corn syrnp, special bright, I'Ac per lb.

Teas Japans, 30 to 350. per lb.; Young Hysons, 16 to 350.; Ceylons,

medium, 16 to 45c.

Turnips.—4sc. a bag.
• • • •

Winnipeg, December 7th, 1909.

Winter weather has set in in earnest in Winnipeg, and outside activity

is practically at an end for a few months. Consequently business with the

supply dealers is quiet. The chief concern 01 the contractors now is the

rushing of interior work. Plumbers and steamfitters are very busy, as

apart from work on large buildings this is the season of the year when
they have their harvest.

Lumber for finishing work is active and there is a great deal of finish-

ing in Winnipeg to be done this winter. It is learned that some of the

leading architects are already working on plans of large buildings to be

erected nr.Tl season, and the outlook generally for the coming year would

seem to be very bright The season just closed has been a splendid one

for bui'dcrs and contractors, and the feeling is that roio will be even

better. There will be plenty of money available for new buildings, and
dealers are placing large orders for early delivery.

Quotations on the local markets are as follows :

—

Anvils Per pound, 10 to I3j4c. : Buckworth anvils, 80 lbs., and up.

loMc. ; anvil and vice combined, each, $.^.50.

Aies—Chopping axes, per dozen, $6 to $9; double bits, $13.10 per

dozen.
Barbed Wire.—4 point and 3 point, common, $3.15 per cwt. ; Baker.

$3.30; Waukegan, $3.30.

Bar Iron $2.50 to $3.60.

Bars.—Crow, $^ per 100 pounds.
Beams and Channels.- $3 to $3.10 per ino up to 15-inch.

Boards.—No. 1 Common Pine, 8 in. to 13 in.. $38 to $4S : siding. No. 3

While Pine, 6 in., $55; cull red or white pine or spruce, $34; No. 1 Clear
Cedar, 6 in., 8 to 16 ft, $60; Nos. 1 and 3 British Columbia spruce, 4 to

« in.. $1^: No. 3, $45.
Bricks.— Sin, $11. $13 per M, three grades.
Building Paper.—4^ to 7c. per pound. No. 1 tarred, 84c. per roll ; plain.

60c. : No 2 larrrd. 63?4c. ; plain, 56c.

Goal and Coke—Anthracite, egg, stove or chestnut coal. $0.75 large
loti to $in,5o ton lots, net; Alleghany soft coal; carload lots, basis, Winni-

peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Gait coal, $5

f.o.b., carload lots, $0 single ton; coke, single ton, $7 at y.Trd ; large lots,

special rates. American coke, $11 to $11.50 a ton; Crow's Nest, $1* a ton.

Copper Wire—Coopered market wire. No. 7, $4 per 100 lbs.; No. 6, $4:
No. 10, $4.n«; No. 13, $4.20; No. 14, $4.40: No. 16, $4.70.

Copptr—-Tinned, boiler, 26^0.; planished, 29jic. ; boiler and T. K. pits,

p'ain, tinned, 45 per cent discount

"QUEEN'S HEAD
n
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Galvanized Iron
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Cement.—$3.25 to $2.50 per barrel, in cotton bags.

Chain.— Coil, proof, Ji-inch, $7; s-i6-inch, $5.50; >^-inch, $4.90; 7-16-inch,

$4-751 W-inch, $4.40; ^6-inch, $4.20; M-inch, $4-05; logging chain, 5-16-iDch,

$6.50; j6-inch, $6; .'4 -inch, $8.50; jack iron, single, per dozen yards, 15c. to

75c.; double, 25c. to $1; trace-chains, per dozen, $5.25 to $6.

Dynamite.— $11 to $13 pei case.

Hair.— Plasterers', 80 to 90c. per bale.

Hinges.—Heavy T and strap, per loo lbs., $6 to $7.50; light, do., 65 per

cent.; screw hook and hinge, 6 to 10 inches, s%c. per lb.; ta inches up,

per lb., 4^c,

Calvanized Iron.—Apollo, 10^, $4-90; 28, $4-70; 26, $4-30; 22, $4*10; 14*

$4.10; 20, $4; iS, $3.95; 16, $3.90; Queen's Head, 28, $4.90; 26, $4'7o; 34,

$4.30; 22, $4.30; 20, $4.10 per cwL
Iron.—Swedish iron, 100 lbs., $4.75 base; sheet, black, 14 to a^ gauge.

$3.75; 24-gaugc, $3.90; 26-gauge, $4; 28-gaugc, $4.10, Galvanized—AmcrtcaD,

i8 to 20-gauge, $4.40 ; 22 to 24-gauge, $4.65 ; 26-gauge, $4.65 ; 28-gauge,

$4.90; 30-gauge, $5.15 per 100 lbs. Queen's Head, 22 to 24-gaugc, $4.65;

26-gauge English, or 30-gauge American, $4.90; 30-gauge American, $5.15;

Fleur de Lis, 22 to 24-gauge, $4.50; 28-gauge American. $4.75; jogKuge
American, $5.

Lead Wooi.—$10.50 per hundred, $200 per ton, f.o.b.. Toronto.

Lumber.—No. i pine, spruce, tamarac, British Columbia fir and cedar—
IX 4, 2 X 6, 2 X 8, 8 to 16 feet, $26.00; 2 x 30 up to 32 feet, $36.5a

Nails.— $4 to $4.25 per 100. Wire base, $2.85; cut base, $3.90.

Picks.—Clay, $5 per dozen ;
pick mattocks, $6 per dozen ; clevishes, 7c.

per lb

Pipe.— Iron, black, per loo feet, K-inch, $2.50; H-inch, $a.8o; H-inch,

$3.40 ; >i-inch, $4.60 ; i-inch, $6.60 ; i %-mch, $9 ; i W-inch, Stays ; a-inch,

$14.40; galvanized, j4-inch, $4.25; K-inch, $s.7S; i-inch, $8.35; iJi-incfc,

$11.^5; iS-inch, $13.60; 2-inch, $18.10. Lead. 6J4c. per lb.

Pitch.—Pine, $6.50 per barrel; in less than barrel lots, 4c. per lb.*,

roofing pitch, $1 per cwt.

Plaster—Per barrel, $3.

Roofing Paper

—

6b to 6y',4c. per roll.

Rope.— Cotton, H to K-in. and larger,

yarn, 9J4 to oHc. \
pure Manila, per lb.,

sisal. tty%c.

Spikes.—Basis as follows.— iM s and 6, $475: 5»fi « 5 a"d *• $<-4o;

K-x6. 7 and 8, $.).3|;; '/4 x 8, 9. 10, and 12, $4.05: asc extra on other sizes.

Steel Plates, Rolled.—3-i6-in.. $3.35 base; machinery. $3 base; share,

$4.50 base; share crucible, $5.50; cast share steel, $7.50; toe calk, $4.50

base; tire steel, $3 abse ; cast tooT steel, lb., 9 to laSc.

Staples.— Fence, S3. 40 per iqo lbs.

Timber.—Rough, 8 x 2 to 14 x 16 up to 32 feet, $34 ; 6x 20, 6 x ao, up to 31

feet, S38; dressed, S.^T-So to $48.25.

'^•al. $% to 15c. oer pound.

23c. lb.; deep sea, i6J<c.

13MC. ; British Manila.
: lath

iHc ;
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VOLUME XVIII.

With the issue of December 31st we will close
Vol. XV'II., and our first issue in January will commence
a new volume. So many engineers now bind their copies
of The Canadian Engineer that we feel warranted in

making sjiecial mention of the new volume, knowing
many more are anxious to add to their technical libraries

by preserving their technical magazines.
During the first six months of 1910 we will have

special series of articles dealing with

Railroad Location.

Gas Engine Design.

Practical Astronomy.

Machine Design and Operation.

Steel Bridge Design and Erection.

Concrete and Reinforced Concrete Con-
struction.

Costs and Cost-keeping.

Legal Decisions Affecting Engineering.

Municipal Street and Park Improvement.

Critical Book Reviews.

Current Construction News.
Lists of Engineering Literature.

Market Conditions.

Railway Signalling.

Locomotive and Stationary Engine Design.

Railwaj' Earnings.

Precipitation at Fifteen Centres.

Orders of Dominion Railway Board.

ANNUAL MEETINGS.

During December and January the annual meetings
of most of the technical societies will be held. New
officers will be elected, reports adopted, and, this great

effort over, we will go to sleep, in some cases, for an-

other year.

A society is like a business. To be successful,

someone must regularly, persistently and untiringly

work for its advancement.

Look over the history of those successful societies

you are familiar with, and you will find they are a "one-
man organization." Somebody has made it his own {per-

sonal business to arrange meetings, get after new
members, and enthuse the membership. When he drops

out, for a time things go on as before, but ^•ery soon the

personal touch is lost and things drift.

Let us not be suspicious nor envious of the man
who gives hours and hours of unselfish devotion to a

public cause.

Technical associations are again like business ven-

tures. To be successful they must give value for money
received. No matter how venerable the name nor how
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beautifully worded the first clause of their constitution

unless they are a working, living force they serve no
purpose in the community, they damn the profession they

are supposed to represent, and are a useless load to their

members. It would be better to have no organization at

all than a lifeless, purposeless one.

Every new movement has its day of "little things,"

but keep it growing, spend more money, open new de-

partments, branch out—grow.

TRAINING MECHANICS.

This is the day of the trained man. To be a leader

to-day a man must be a specialist; but, more than that,

if a man wishes to keep even a good place in the ranks

he must be skilled and trained.

Competition is keen in the business world to-day

—

keener than it has been for years. The department man-
ager must cut cost down to the very last fraction of a

cent. He may do that by lowering wages or by reducing

waste and increasing output. It is recognized that the

trained mechanic, understanding his work and why he

does it, interested and informed, will with the same
effort produce better and surer results than the work-

man who is a mere machine.

The Grand Trunk Railway mechanical department

recognized the value of trained mechanics years ago,

and were pioneers in attempting to solve the problem of

effectually supplying the demand for skilled mechanics.

Their solution has appealed to heads of other large in-

dustrial corporations, and has been copied in whole or

in part.

In a booklet, entitled "Training Modern Me-
chanics," issued recently, the Grand Trunk Railway tell

how this great railwav system solved the apprenticeship

problem, and furinshcd its own shop and those of many
other large companies with master workmen and master

mechanics.

The boy leaving day school, stepping out into the

world to make his own way, must pass a physical test

as to sight, hearing, writing, spelling and arithmetic.

Having passed a satisfactory examination, he is then

taken on under articles agreeing to serve faithfully four

or five years with the company. Stripped of all its legal

phraseology, "This Indenture" simply means the boy
must work where he is put, and out of working hours

do a certain amount of study, the company agreeing to

pay him for his labor, provide instructors, class-room

and courses of study, and foremen who will do more than

exact toll, men who will take pleasure in instructing the

apprentice.

The apprentice is encouraged, guided, rewarded.

The company secure a loyal employee, a man who grows
up to respect the company that educated him and made
him more than a machine.

The working out of this system has taken years of

study, adjusting and revision, but the results to the

Grand Trunk Railway and to Canada have justified the

effort.

EDITORIAL NOTES.

We have sometimes wondered why members of the

engineering profession do not take a more active part

in the administrati\f departments of our country. Per-

I

' haps it is because in the ordinary routine work there is

so little to do. It is interesting to notice that when the

position of Lieutenant-Governor of British Columbia

—

a real, live position, where much is doing—is vacant,

it is filled by an engineering-contractor—by a man who
has always been busy doing things.

Lieutenant-Governor W. P. Paterson— railway

builder—we extend congratulations.

« • « «

.\ccording to returns made under ilio Mining Act to

the Provincial Bureau of Mines, the output of the metal-

liferous mines and works of the Province for the nine

months ending September 30th, 1909, was as follows:

Gold, 1,125 ounces, valued at $18,026; silver, 18,751,549
ounces, valued at $9,385,600; cobalt, 427 tons, valued

at $79,450; arsenic, 780 tons, valued at $39,221 ; copper,

5,583 tons, valued at $740,677; nickel, 8,912 tons,

valued at $1,921,363; iron ore, 205,262 tons, valued at

$473,770; pig iron, 294,698 tons, valued at $4,095,735;
zinc ore, 7S5 tons, valued at $8,000. The gross produc-

tion amounted in value to $16,762,742, as compared with

$12,185,511 for the first nine months of 1908.

SOCIETY NOTES.

Central Railway and Engineering Club of Canada, Tor-

onto.—The regular monthly meetins' of the above club will

be held in the Assembly Room, Prince George Hotel, on

! Tuesday, December 21st, at 8 p.m., when a paper will be read

\
on " Gas Manufacture," by Mr. C. G. Herring, chief

^ draughtsman, Consumers Gas Company, Toronto.

* * * *

Canadian Society of Civil Engineers, Montreal An or-

dinary meeting of the society was held on Thursday evening,

i6th inst., when Mr. A. D. Swan, resident engineer, Mont-

real harbour works, gave a description, illustrated by lantern

slides and cartoon drawings, of tjie construction of the new
harbour, wet dork, and graving dock, at Bristol, England.

* * * *

Engineers' Club, Toronto—.At the Engineers' Club last

Thursday evening Mr. A. Sothman, Dr.E., chief engineer

of the Ontario Hydro-Electric Power Commission, took about

sixty local engineers for a trip over the Ontario Government's

transmission line, which will shortly supply Niagara power

to the large towns and cities of south-western Ontario. Mr
Sothman presented a map of the country affected, showing

the route of line and the points it touches, following which

lantern slides illustrating the progress of the construction

work and the method of erecting the towers, the type of

apparatus used and the lay-out of the different transformer

stations were provided together with much information. Mr-

A. B. Barry, C.E., presided.

COMING MEETINUS.

Montana Society of Engineers.—January 6-8. Annual

meeting at Butte, Mont. Secrct.iry, Clinton, H. Moore, Butte.

American Association for the Advancement of Science.

—

December 27. Annual meeting at Boston, Mass. Secretary,

L. O. Howard, Smithsonian Institution, Washington, D.C.

American Society of Agricultural Engineers.—December
28-29. .Annual meeting at Ames, Iowa. Secretary, L. W.

Chase, University of Nebraska, Lincoln, Neb.
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CONCRETE BRIDGE FAILURE

During the summer of 1909, there was erected on Con-

cession B, Township Etobicoke, York County, Ontario, a

concrete bridge. The reproduced photo gives some idea of

the style of the structure.

The span was ten feet, making the opening through the

bridge for the water ten by six. From the bed of the

stream to the top of the concrete guard the height was about

twenty-six feet so that when the roadway was filled in there

was about thirteen feet of earth over the floor.

The reinforcement consisted of three-quarter inch plain

rods placed two foot centres in the walls and twelve-inch

centres in the floor.

.\fter the bridge had been completed nearly two months

and the thirteen foot fill over the floor completed the centres

were struck and almost immediately the floor fell.

The accompanying photo gives a good idea of the break.

The floor fell in, the horizontal crack in the face of the wall

shows the depth of floor.

On examination the concrete appeared good being of cor-

rect proportion and had set well. The weakness ap-

peared to be in the design.

A calculation made from measurements taken after the

failure shows a stress of at least 41.500 pounds per sq. in.

control of workimanship on asphalt
i>avi:mi;nts.

By L. KIrschbraum, Municipal Asphalt Laboratory, Chicago,

Undoubtedly there have been more failures on a<-iuuiil

of improper mixing and handling of good materials than in

the use of inferior ones. To secure good results depends

not only on laboratory inspection, but also upon trained in-

spectors at the asphalt plant when the mixtures are prepared

and at the street where the materials are being laid.

Upon the establishment of an asphalt plant inspection

bureau for the City of Chicago by the late Andrew Rose-

water, M. Am. Soc. C.E., general instructions were issued

to plant inspectors which read as follows :

Inspectors at asphalrt plants are hereby instructed to take

note daily of the materials used in the proportioning of

paving mixtures, both as to their physical nature and the

quantities, by measurements and weight.

It is desirable for the preparation and maintenance of

proper records in connection with work, under contract with

the city, to note the name and brand of each kind of ma-

terial used, and in compounding mixtures to see them meas-

ured and weighed and observe, whatever proportions are

Cheeney Greek Bridge after failure

on the steel in the floor slab and a stress of 1,100 pounds

per sq. in. in the concrete.

This certainly looks like a case where the design has

been at fault.

Municipalities are slow in learning that they must em-

ploy competent engineers in connection with engineering

work, and contractors familiar with such work are learning

to leave work alone unless it has been designed by engineers

known to be experienced.

Peat fuel for locomotives has been unsuccessfully exper-

imented with by engineers of the Swedish federal railways.

The fuel has proven too soft to form a proper fuel bed when

fired alone. A type of firebox may be designed which will

be more successful. If such a successful design should be

evolved it is reported that the railways would place several

peat-burning locomotives in regular service.

used in the various mixtures, whether a uniformity is main-

tained, and if no uniformity or systeni is observed, to em-
brace such facts in the reports.

Contractors are expected to afford all necessary con-

veniences for such inspections. If obstacles are placed in

the way of securing desired information, or facilities are

denied by any contractor, the inspector must note same in

his daily report, with the alleged reasons.

Samples of asphaltic cement used shall be sent daily to

the laboratory for testing purposes, also the street surface

mixtures. Separate samples of other materials called for

by the chemist shall be taken for examination and test to the

laboratory. Anything relating to materials received at the

plant, or to operations in their mixture and handling, shall

be ncted on the daily reports sent to the laboratory.

• From a paper in the Michigan Technic.
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In addition to these g'encral instructions the points to be

\vat<:hed in preparing: the mixtures may be set forth briefly

as follows

:

In the preparation of the asphaltic cement it is essential

that the refined asphalt and flux be weighed into the kettles

in such proportion as to produce the desired consistency.

The temperature of the kettles must be regulated by the in-

spector within the limits which the asphalt cement in ques-

tion can properly sustain. In combiningj the flux and asphalt

should be sufficiently agitated to produce thorough solution,

and with asphalts containing much mineral matter, to avoid

settling ourt of such, with consequent lack of homogeneity in

the cement and resulting mixtures.

The consistency of the asphalt cement is varied to pro-

duce a hard or soft pavement, or to meet the requirements

of a fine or coarse mineral aggregate. It is desirable, other

conditions being the same, that for any piece of work the

c(bnsistency be uniform to a standard which experience with

each asphalt has demonstrated to be sa/tis£actory. Consist-

ency is determined by the penetration machine, which oper-

ates by measuring in tenths of a millimeter to depth of pene-

tration into a sample of the cement at tj degress F. of a

No. 2 needle under a weight of 100 grams for five seconds.

Where there are facilities for testing at the plants it is the

duty of the inspector to test each kettle before use. When
there are no such facilities an experienced inspector can

determine an approximate consistency by chewing a sample

of the cement. In any case, samples of each kettle are sent

in daily to the laboratory for checking, and close control

and record are kept of them.

Two kinds of binder are in use at present in the paving

industry, an open and a closed binder, or asphaltic concrete.

The open binder is made of well graded stone one and one

half inch jto quarter inch limiting sizes coated with asphalt

cement. Asphaltic concrete, as the term implies,

differs from the open binder in having the voids of the stone

filled with an asphaltic mortar of sand and fine screenings,

making a dense and compact medium. This is much su-

perior to the open binder in its ability to support the surface

rigidly and to prevent crushing of the top into the interstices

of the binder under heavy traffic.

The main cause of trouble with open binder is overheat-

ing—not necessarily on account of injury to the cement, but

because of the fact that the coating of cement will run off

hot stone to such an extent that at the end of a long haul

the top three-quarters of a load will be so devoid of cement

as to be insufficiently bonded when laid, while the material

in the bottom of the wagon contains an excess of " juice,"

making it difficult to rake, and forming, when rolled, " a

grease spot."

(To be Continued.)

SOME CHARACTERISTICS OF CEMENT BRICK

Although cement brick (or concrete brick) construction

is still in its ext>erimental stage enough is known to demon-

strate that under favorable conditions it may be a strong

competitor of clay brick in both price and appearance.

The extensive use of cement brick by the Plymouth Cor-

dage Company, Plymouth, Mass., has demonstrated several

valuable facts. For the construction of their nesv mill hav-

ing an aggregate wall length of nearly one fifth of a mile,

almost two and one-half million cement bricks were made

upon the ground.

The mixture used in the major part of the work was 3

parts sand to i part cement. A few bricks were made of

4 parts sand to i cement for lightly loaded walls. The brick

Table 1. Absorption of Cement Bricks.

Weight.

Satur- Absorp-

Dry. ated. tion.

Brick lbs. oz. lbs. oz. oz.

Face ,.. 5 8H 5 10 ij4

Common inside 5 8 5 11 3
Facing material* 5 gj^-j 5 10 %
Hard burnoxi body clay brick 411 5 7 12

used on the outside of the buildings had a facing {% inch

thick after compression) of 2 parts fine sand and i part ce-

ment, with the addition of 2 per cent, waterproofing (by

weight) to the cement. Enough water was used to make a

mortar of such consistency that it would hold its shape

under compression, without flushing water to the surface so

as to cause the mortar to stick to the plates. No definite

percentage can be given as to the amount of water, as thai

is governed largely by temperature and atmospheric condi-

tions, but the average amount was about 8 per cent.

Table 2. Tests of Cement Bricks,

Test "A". Face brick; body 3 parts sand to i part

cement ; facing, 2 parts fine sand to i part cement ; 2 per

cent, waterproofing compound added to cement by weight.

Facing }^ inch thick after compression.

Age, I St Crack, Ultimate strength, Per sq. in.,

days lbs. lbs. lbs.

56 87,100 87,100 2,730

120 ioo,goo 108,650 3,400

239 128,500 132,650 4. '45

Test "B". Common brick; 3 parts sand to i part

cement.

56 69,750 71,200 2,215

92 95,000 99,100 3,080

120 119,700 119,700 3)735

239 129,000 134,100 4,095

275 162,100 164,600 5, '60

Test "C". Common brick; 4 parts sand to i part

cement.

56 74,150 76,500 2,390

120 89,050 91,450 2,810

239 119,500 126,400 3,905

Test "D". Common brick; 5 parts sand to i part

cement.

56 72,150 72,150 2,240

120 80,700 86,650 2,67s

239 110,000 119,950 3,710

Tesl> "E". Two hatd-burned "body" clay bricks.

101,000 150,000 4,770

94,000 162,000 5,470

Care in curing the brick (that is, constant wetting), will

overcome to a large degree any minor weakness which is

theoretically developed by a "dry mix."

To the uninitiated, the small quantity of water used

would seem likely to produce a porous brick having a strong

attraction for water, with damp buildings as the result of

their use. As a matter of fact, these bricks do not absorb

water to any great extent. Bricks 30 days old, carefully

dried and then submerged in water for 16 hours, showed

the results given in Table No. i.

Table No. 2 shows the results of tests made under the

direction of the Ordnance Department of the United States

Army at the Government Arsenal in Watertown, Mass. The
figures are averages unless otherwise noted.

*Brick made entirely of the material used for facing the

outside brick.

(Continued on Page 672.)
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Sanltarp Reoleu)
SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATrON

TO THK STUDHNT AND OTHIiRS.

The Sanil;iiy Review wishes to say a low words lo

the student.

No diploma, certificate or degree can ever make \oii

less qualified to be a student than you are now. .\ny

diploma, certificate or degree simply stamps vou as a

student, and should act as an incentive to further know-
ledge.

He who believes that he has attained to the utlimate

of knowledge in any subject, chews the cud of his own
ignorance.

An engineer who obtains what are termed qualifica-

tions and establishes a practice, may consider that his

whole efforts are only justifiably spent in earning fees,

but he has forgotten that he is an engineer.

He who schemes out a piece of work, and cannot

see how and where he could improve it after completion,

has stopped dead in the march of evolution, and he is no
longer a student.

The beauty of knowledge lies in its teaching of the

reality of limitations, and the possibilitv of reducing

limitations.

Beware of the so-called "scientist," who says: "I

have discovered a new principle, but the discovery is my
secret." He simply cannot explain the new principle,

because it does not exist.

Beware of the man who makes a mystery of his

profession, for all mystery is quackery and a cloak for

ignorance.

The man who looks very wise, shakes his head and
says: "I know, but I just cannot explain it; in fact, you
would not understand if I did," is on a par with the

toy nodding mandarin, and can only hypnotise the weak-

ling by the profundity of monotony.

Never consider your knowledge on any subject as

final; to do so is to imagine a point with both length

and breadth.

He whose brain has created a fixed circumference

has created an imaginary line into a false reality.

A man must be both a teacher and a student ; he

teaches that which he thinks he knows, and learns that

what he teaches he, after all, only thinks.

Do not argue to prove that you are right ; that is

egotism. Be the champion of your subject only.

Do not attempt to improve another man's mind.

That is the action of a conceited prig. \'ou have nothing

to do with the other man's mind. Try .ind improve the

sum total of knowledge.

To l>e a student to start with, to be a student to go

on with, and to be a student to end with, is to live and

breathe. To \x content in knowledge is to cease to Ije a

student, and means stagnation and d<'\elopni('nt of

human fflngus.

SKWAOK DISPOSAL.*

REMOVAL OF IMTUKSCllil 1,1 TV.

rhiipur N'ill.— Choice of Filter Material.

Having in iircviou? chapU-r? dealt with the question <>1

methods of distributing^ sewage over the surface of a filter,

it is now proposed to deal more particularly with the material

rcciuired for filtration purposes in its relation to removal of

IJUtrescibility.

It has been >aul that thi' problem of artificial biological

filtration depends upon substituting in lieu of soil a material

which will retain within itself sufficient oxygen to treat the

sewage and yet pass off large volumes of liquid. Soil, be-

cause of the smallness of its jwres, presents too small an air

retaining capacity in proportion to its water retaining cap-

acity in order to effect efficiency in purification at high rates

of filtration.

Generally speaking it may be said that any sort of hard
material not liable to disintegration is suitable for sewage
filters. The continued efficiency of a filter certainly depends
more upon non-liability to disintegration than to any other

factor. The author has in mind a case where laminated

sandstone was used as the filtering media, the result being

that the material rotted in a short time into soft shale pro-

ducing a fine sand which clogged up the base of the filter in

eighteen months. Any sort of material which is easily

affected by the action of frost or is subject to serious water

erosion is entirely unsuitable.

It will be at once seen that the success of a biological

filter depends largely upon the choice of filter material, and

as the material required forms as a rule the most expensive

portion of the whole scheme, especially if there is no suitable

material at hand, there is a great inducement to utilize and

put up with almost any handy material, granted that such

can be obtained locally.

Given what may be looked upon locally as a fairly good

hard stone, it is difficult to persuade a municipality to pay

freight for furnace slag or green trap rock from any distance

yet in every case it will ultimately pay to obtain just the very

best material if such can be obtained within practicable

limits,

,Al)art from the hardness and imperishability of the ma-
terial, another factor, that of surface area, is of great im-

jiortance.

We have seen in previous articles that the action of a

percolating biological filter is three-fold, viz., " mechanical

straining," " absorption," and subsequent " oxidation " or
" nitrification."

The action of mechanical straining does not appear to be

of so great importance as that of absorption and nitrifica-

* Prepared specially for the Resaew by Mr. T, And
Murray, Consulting Engineer, Toronto.
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tion ; and the amount of nitrification depends largely upon

the amount of organic matter absorbed, or the power of the

filtering media to hold back and retain in the body of the

filter organic matters in solution or colloidal form.

We have further seen that the absorptive power of a filter

is dependent on the growth of a gelatinous film, which gradu-

ally covers the superficies of the filter material. Now the

greater the area of the superficies of the material, the greater

will be the area of the absorptive film and consequent

efficiency in absorption of dissolved organic matter. This,

however, is only one point in consideration relative to the

choice of a rough rather than a smooth surfaced material.

It will be obvious that a filter composed of pebbles, say about

walnut size, will provide an air space area about equal to a

filter composed of furnace slag of about the same size ; how-

ever, the water retaining capacity of the former will be much

less than the latter, owing to the smooth sides of the pebbles

providing very little friction to flow, and consequently sewage

will drain through pebbles at much quicker rates than

through slag with a corrugated surface. Hence it is possible

to provide a material which will give a too rapid rate of pass-

age to the sewage to allow of efficient absorption.

This is a most important point relative to the choice of

material as it may indirectly affect the depth of the filter

beds. If only material of a smooth surface character can

be obtained, and relatively large air retention capacity is

required, then it will be absolutely necessary that the filters

be deep and not shallow. For example, other conditions being

equal a good hard furnace clinker may allow of

an efficient depth of Jhree feet, whereas with pebbles giving

an equal air retention capacity per cubic yard twelve feet

depth of filter would be required in order to produce an equal

amount of absorption and consequent removal of putresci-

bility from the sewage.

Before planning out a system of biological filtration the

engineer should know exactly the character of filtering ma-

terial available for his purpose ; and must not make the mis-

take, so often done, of planning out a definite character of

work and size of plant, and then finding out that only at an

enormous freight expense can he obtain a filtering material

suitable to the arranged depth of filter.

The method sometimes adopted of inserting in a smooth

surfaced material filter, a layer of coarse sand or other such

finer material to arrest the downward flow liquid passage, is

radically bad in principle and effect. Such inserted finer

graded layers of material should never be necessary, and only

serve as a means for clogging the filter and interrupting air

circulation. The only change in size of material in a filter

bed which is permissible is from a small grade to a large

grade commencing from the surface of the filter downwards ;

and this applies more especially to laying a larger sized ma-

terial around the sub-drains to facilitate drainage and aera-

tion. Apart from the bottom layer, the best constructed

filters are those which have a uniform sized material through-

out, with occasionally a thin surface layer to assist in the

distribution of the sewage over the surface. However, when

the mechanical method of distribution is satisfactory, this

finer upper surface layer should be ignored, as it tends to

prevent effective aeration.

With reference to the comparative efficiency of certain

materials, it will be well here to quote from the British Royal

Commission on Sewage Disposal (5th Report). The Com-

mission carried out experiments at York (England) to deter-

mine the purification effected in the same sewage liquor by

clinker, broken brick, blast furnace slag, and gas coke. The

filter was 100 feet diameter, 7 feet 8 inches in depth ond

divided into segments, the sewage liquor being contmuously

supplied by a revolving sprinkler at a rate of 140 gallons per

cube yard of filtering media per day. Hourly samples of the

effluents were taken from each of the four segments over
three complete days after the filter had been in work twleve

months. Purification was effected in the order of merit as

follows :

—

(i) Clinker.

(2) Coke.

(3) Slag.

(4) Broken brick.

The Royal Commissioners state :^
" These experiments tend to confirm the view that

the extent of the purification effected by a perco-

lating filter depends upon the length of time taken by the

sewage to pass through the filtering material, assuming al-

ways that the filter is properly aerated. Having regard to

the vesicular nature of the clinker we should expect it to re-

tard the passage of the sewage more than the broken

brick, and hence to give a better effluent. The analytical

results show that this was the case."

Professor Dunbar (Principals of Sewage Treatment) pub-

lishes some interesting experiments which substantiate the

theory that a rough material is more suitable than a smooth

one. He carried out simultaneously experiments with the

same crude sewage on both gravel and coke filters with vary-

ing sizes of material.

Gravel 2-3 m.m. size as compared with coke gave a re-

duction percentage of oxygen absorbed of 52.8 as against

67.7 with the latter, .\gain gravel 10-20 m.m. size gave a

reduction percentage of oxygen absorbed of 44.7 as against

48.7 with similar coke.

It must be concluded that with referencfe to the removal of

putrescibility from sewage, that given equally imperishable

material, a rough surfaced material is much more efficient

than a smooth surfaced one, and that less filtering depth is re-

quired with the former than with the latter.

When we come to discuss the size of material most suit-

able., although it is admitted that a small sized material will

present a greater absorbing surface than a larger sized ma-

terial, the main factor however is one of mechanical filtration

or straining.

Broadly speaking, the finer the material used in the bed

of the filter, the purer the effluent will be ; the finer the ma-

terial the slower will be the rate of filtration, and the finer

the material the shorter will be the life of the filter. This

practically means that if we required an effluent on a par to

that obtained by slow sand filtration in water supply plants,

we should have to follow similar principles, with the excep-

tion that the filter area would have to be enormous as com-

pared with water treatment, and men would be constantly em-

ployed removing and washing the surface layer of sand.

The size of material being subject to the question of

mechanical straining, it is obvious that it must depend upon

the preliminary efficiency in removal of suspended solids.

The greater the proportion of suspended solids left in the

sewage liquor, the coarser must be the filtering media, with

a consequent diminution in removal of putrescibility.

It is obvious then that no hard and fast rule can be laid

down as to size of material. Many factors must be taken into

consideration, such as the quality of the suspended matter

and its liability to settle out by sedimentation. Many fail-

ures have been made in biological filtration work, by basing

the size of material with reference to some other works with-

out comparison of relative data. This is an error that the

amateur or inexperienced engineer is very apt to fall into.

Among the main factors affecting size of material may be

noted—the method adopted of removal of solids. If, for in-

stance, septic tank settlement is relied upon it will be found
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that if septic action is allowed to go on indefinitely, that the

amount of suspended solids will increase in the settled liquor

by even 100 per cent., so that a size of material which may
have been effective in the earlier stages of the tank action

may be wholly inadequate to treat with the increase of solids

and so result in a clogged filter.

One of the great difficulties in treating septic liquor in

biological filters is this consequent increase of sojids, and it

is for this reason that attention is now being universally

drawn to improved methods in immediate removal of sludge

from contact with the supernatent liquor, so as to obtain a

constant amount of solids in the settled liquor.

Where removal of putrescibility only is required, without

any very high degree of purity, continuous flow sedimen-

tation tanks will be probably adopted, as they require little

attention apart' from the regular removal of settled solids

before putrefaction commences. As we have seen in pre-

vious articles on " Removal of Solids," given a definite

character of sewage, and a certain velocity and period of flow

in a tank, a fairly constant removal of solids can be obtained

from an average domestic sewage of from 60 to 70 per cent.

The 40 to 30 per cent, of remaining suspended solids being

of a fine character can be satisfactorily dealt with in a bio-

logical filter with a coarse material.

When a greater degree of purity is required than above,

quiescent sedimentation, that is, allowing the sewage to stand

without movement in tanks for about two to three hours,

will precipitate from 70 to 80 per cent, of the solids, and

allow of a finer filtering material being used, resulting in a

purer effluent.

When an even greater degree of purity is required, and

it is intended to treat the liquor in a very fine material and

produce a high class effluent, it is necessary to add a coagu-

lant such as sulphate of alumina, lime or other reagent to

the raw sewage, by which means over go per cent, of the

suspended solids can be removed.

Assuming a domestic sewage representing a strength

equal to about 30 gallons per head per day water supply on

the separate system of sewerage for a water closet town

;

with an approximate analysis in parts of 100,000 of four parts

ammoniacal nitrogen, oxygen absorbed in four hours 12

parts, suspended solids 30 parts, we may approximately con-

clude for the removal of putrescibility as follows : If 50 per

cent, of the solids are removed three inch diameter material

may be used at a rate of 100 gallons per cube yard, allowing

a life period to the filter of from 10 to 15 years.

If 60 per cent, of the solids are removed, then three inch

diameter material—150 gallons^ife of filter ten to fifteen

years. If 70 per cent, of the solids are removed, then three

inch diameter—at 200 gallons—life of the filter from ten to

fifteen years.

Filtering material as used for biological filters may be

classed (as per the Royal Commission Report) into coarse,

medium and fine. Coarse material represents diameters of

2j4 inches to 3 inches. Medium I2 inch to i inch. Fine H
inch to % inch. The fine material should not be used ex-

cept in cases of secondary filtration or in connection with a

high degree of removal of solids by aid of a coagulant.

In all cases in treating sewage for the removal of putre-

scibility by biological filtration, the author is strongly of

opinion that it is easy to err in adopting too fine a material,

and that even if a high degree of purity is desired, it is

much better to first treat the sewage liquor on coarse filters,

and then continue the treatment on finer grade filters as

secondary treatment, rather than attempt a very high degree

of removal of solids in the first instance with a view to direct

treatment in fine filters.

The question of the removal of solids, as wc have seen,

is a very important one indeed, in fact in many cases the
whole success of a plant depends upon its efficiency, but just

as soon as the engineer departs from the principle of natural
unaided sedimentation by reduction of velocity flow, he is

face to face with working methods which entail large sums
in maintenance, and generally interfere with automatism
and simplicity.

(To Be Continued.)
- ^

THE QUALITY OF EFFLUENTS IN RELATION
TO STANDARDS.*

By Gilbert John Fowler, D.Sc, F.I.C.

(Continued From Last Week.)

The production of green growths, generally consisting
of oscillatoria nigra, a green chlorophyllous alga, char-
acterized by the vibratory movements of its filaments, is

generally considered as evidence of satisfactory purification.
The influence of sunlight seems to determine to some extent
whether oscillatoria or carchesium appears chiefly in an
eflSuent. A green organism (probably spirogyra) can, in
fact, be seen developing at the Withington works just at a
point where the outlet carrier is most freely exposed to the
sun

;
the writer has also noticed that these green growths

attain great luxuriance at certain effluent outfalls he has
had experience of in India. Luxuriant growths of water-
weed may also take place in some cases and become trouble-
some.

The production of fungoid growths is, indeed, a very
sensitive index of pollution, and it is possible, as the ex-
ample just cited shows, to differentiate between varying
sources of pollution by the character of growth developed
This was pointed out years ago by Santo Crimp, but it is

doubtful whether the subject has received as much attention
as it deserves in the meantime ; thus it is well known that
small leakages of unpurified sewage passing direct into the
land drains of irrigation areas, may produce disproportion-
ately large amounts of fungus, the species depending on cir-

cumstances. The growth of fungus in land drains may
depend also on the character of the land and of the effluent

applied to it, if—e.g., iron is present in the latter, there is

a great liability to the development of crenothrix, a filamen-
tous organism which collects large masses of hydrated oxide
of iron around it. The effluent from the Birmingham Sewage
Farm, according to Mr. Watson's description, had to be
screened before passing into the river in order to remove
this kind of debris.

Mention has been made of a few of the more typical

organisms likely to come under the eye of the sewage works
manager, and readily recognized either by inspection or by
examination under a low-power microscope. There are, of
course, countless other flora and fauna which are char-
acteristic of different stages of purification, and their com-
plete investigation will afford occupation for biologists for

many years. Good work has already been done by Marsson,
Hofer, and others on the Continent. According to Hofer,
the self-purification of rivers is in the main a transmutation
of dead organic matter into living organisms, and he shows
that a river purifies itself more rapidly in a succession of
still pools than when the water is broken. He cites several
interesting cases showing the dependence of organic
growths on specific pollution ; thus the sewage fungus
sphaerotilus natans requires small quantities of sugar for
its growth in quantity, and consequently large volumes of
tannery waste containing much organic matter do not cause
a development of this organism, whereas small quantities
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of household sewag-e or brewery waste produce an abundant

growth. It also requires much oxygen, and grows, there-

fore, best in broken streams. Finally, it needs constant sus-

tenance with small amounts of sugar, and, therefore, a con-

tinuous small stream of polluting liquid furthers the growth

more than large quantities at infrequent intervals. It is

better, therefore, that discharges of effluent should under

these circumstances be held up, say, for twenty hours and

discharged all together in a short time. . . .

The labors of the scientific biologist can be consider-

ably assisted if those in charge of sewage works would keep

systematic records of the more characteristic developments

occurring under specific conditions—e.g., of composition of

sewage, time of year, temperature, etc. . . .

Careful accumulation of facts is necessary before a con-

clusion can be reached as to the best means of dealing with

these growths when they occur. They can be temporarily

arrested, of course, as has been shown, by sterilization.

Such a process, however, is costly and open to objection,

on the ground of its possibly deleterious effect on the normal

life of streams, especially if used at all carelessly. On the

other hand, there can be no doubt that many fungoid

growths form excellent habitats for larvae, small worms,

such as tubifex, and probably numerous forms of Crustacea.

The development of gnat larvae, indeed, is a matter of rather

serious moment. This has been carefully watched in con-

nection with the effluent from the percolating filter at Davy-

hulme already mentioned, and at certain periods of the year

gnats appeared in objectionable numbers at the manhole

covers of the closed channel through which the effluent

passed. The development from the larval to the insect stage

has been followed in the laboratory. These forms of life,

however, may constitute excellent food for fish, and at the

Berlin sewage fields large ponds have been constructed,

into which the final effluent flows, together with a stream

of fresh water, and in which carp and other coarse fish

attain large sizes.

It is now generally recognized that the provision of

some kind of tank to arrest deposits from percolating filters

is necessary, and the Royal Commission suggest a similar

provision in the case of contact beds. It is worth considera-

tion whether this idea might not be developed and such

tanks extended to form aquaria. Careful management would

be essential in order, by the growth of aquatic plants or

otherwise, to maintain an adequate supply of dissolved

oxygen.

When this suggestion was made in the paper read at

Leeds, certain subsequent critics appeared to think that it

could hardly be seriously intended. Apart, however, from

its adoption on a very large scale in Berlin, other successful

applications of the same methods are cited by Hofer, with

actual figures as to the weight of fish produced. A careful

study by Marsson of the flora and fauna of a sewage works

also leads up to the suggestion that when an effluent is so

far purified that small Crustacea can live in it, it is then

most suitable as a source of food for fish.

It is possible, as pointed out by Sir James Crichton

Browne, in his address to the Hygienic Section at the Inter-

national Congress of Applied Chemistry, that considerable

diminution in the bacterial content of effluents would result

from such storage, on the analogy of Dr. Houston's obser-

vations in connection with the storage of drinking water.

The cost of storage might be partly met by the value of the

fish produced, and in any event the complete cycle from

offensive organic matter through mineral matter and back

again to organized life would be under control, instead of,

as is at present the case, allowing the effluent to pass direct

into the stream with all the possible contingencies which

may arise. The suggestion of an aquatic sewage farm has

already been made by Dr. Letts, in connection with the ulva

nuisance in Belfast. There are probably many cases where
analogous provisions might without great difficulty be made
at inland sewage works. A typically suitable case would be

where land of an impervious character could be excavated

for a pond', and _ where a portion of a fresh-water stream

could be diverted through the pond along with the effluent.

Such a method might be considered the equivalent of final

land treatment.

The general argument of this paper leads, therefore, to

the following conclusions :

—

1. That the standards suggested by the Royal Com-
mission are, with possible slight modifications, the most

practicable and adaptable of any yet suggested.

2. That where the self-purifying power of the body

of water receiving the effluent is high, they may be too

stringent.

3. That effluents may pass these standards and yet

develop considerable growths at the outfall.

4. That the final treatment of effluents in large and

well-aerated, scientifically managed ponds can in many
cases be advantageously adopted.

5. That careful and continuous research is necessary

in order more fully to determine the different links in the

cycle of nature, upon conformity with which efficiency and

economy in the disposal of the waste products of human
life must ultimately depend.

« ^ »

FRAZIL.

The approach of winter recalls the fact that the frazil

and anchor ice season is again at hand. It will be inter-

esting to hear what has been accomplished at Hull, Quebec,

and Ottawa, Ont,, during the last few years in connection

with the problem of preventing frazil from shutting down
the hydro-electric plants at these places and demoralizing

the electric light, industrial power and electric railway ser-

vices which are supplied from them.

We are informed that some forty water wheels in the

power district at and near Ottawa are now equipped with

heating devices, which prevent frazil from stopping the

wheels and clogging the gates and gate-operating me-

chanism. The Ottawa and Hull Power and Manufacturing

Company, which supplies Ottawa's city distributing system,

and also the International Cement Works with power, in-

creased the capacity of its generating station this year, and

while this work was in progress it also increased the capa-

city of its frazil-combatting plant, which has been in success-

ful operation during the last three years. A 30 horse-power

boiler was formerly employed, and the new equipment con-

sists of a 100 horse-power boiler, which, it is anticipated,

will supply an ample amount of steam to keep the plant in

operation in the face of frazil attacks, while the output of

the station is as high as 10,000 horse-power. An interesting

feature of the latest 3,000 horse-power unit at this station

is the arrangement of the water wheels and their controlling

gates for heating purposes. The chutes and gate chambers

have been cored out, and have pipe connections to the

openings, so that steam or hot water may be kept circulating

through them w-hen frazil is anticipated.

The power houses of the Ottawa Electric Railway and

of the Ottawa Electric Company are also equipped with

water wheel heating systems, and these plants have had

similar satisfactory experiences to those of the Hull com-

pany during the last two and four winters, respectively.

(Continued on page 673.)
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A PAGE OF COSTS
ACTUAL. ESTIMATED and CONTRACTED

COST OF CITY PAVKMHNTS.

The followiiiif tables of costs wore given by C. II. Kusi,

city engineer of Toronto, Can., in a paper before the con-

vention of the American Society of Municipal Improvements

at Little Rock, Ark. :
—

Cost of Asphalt Paving on Sackvllle St., Toronto, Canada.

(Medium asphalt, 5-in. concrete, i-in. binder and j-in.

surface, with i6-in. )futters.)

Per

S(i. Vd.

$0,176

0.027

$0. 203

.iio.07<S

lltadLi.

72 granite sills at 70'A cts $ 5.05

I'oundation (labor and concrete) 5.05

Pavement.

Grading (1,815.5 ^'l- yds.):

Labor

45 hrs. roller at $1.40

Total

I-'oundation (1,815.5 s^'l- yds.):

Labor

Materials :

255 bbls. cement at $1.34

Cprtage at 8.4 cents, per bbl. . .

.

341.8 tons stone at $1.27

Cartage

160 cu. yds. sand at 00 cts

Total.

$ 321.29

49.00

$ 370.20

$ 141.44

34^-90

21.42

441.87

118.Q6

144.00

Total materials $1,069.15

Total labor and materials 1,210.59

Deduct for foundation under gutters . . 160.43

Actual total labor and materials 1,050.16

Surface, i in. Binder, 2 ins. Tops

( 1,651 sq. yds. ) :

Labor $ 70. 50

18 hr<. roller at $ i .40 25.20

Total labor

Materials :

15; batches binder at $1.98

Cartage

275 batches tops at $2.70

Cartage

17s lbs. asphalt cement at 1.87 cents.

400 lbs. stone dust at 0.3 cents

H cd. slabs at $6

$ 95.
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Surface (area 950.4 sq. yds.)

Labor $ 16.00 $0,017

Materials

:

ISO batches asphalt at $270 $ 405.00

Cartage on asphalt .....rr^.T. 3i'3

300 lbs. stone dust at 30 cts. per 100. . . • 0.90

50 lbs. asphalt cement at $1.87 per 100.. 0.94

y, cord wood at $5.10 2.55

5 hrs. roller at $1.40 7.00

Total materials $ 447-52 $0.47:

Total labor and materials 463.52 0.4S8

Grand total for pavement 1,348.81 *$i.424

Curb and Gutter.

Per

Grading

:

Total. Lin. ft.

Labor $ 97-5i

Tile on tile 10.10

20 cu. yds. sand at 92 cts 18.40

1,000 tile at 2 cts 20.00

Total grading $ 145.91 $0. 134

Lumber

:

Labor $ 3--7i $0,030

Concrete

:

Labor $ 47.40 $0,043

A L

Materials

:

3i}-4 bbls. cement $ 42.38

Cartage on cement 2.87

13 cu. yds. sand 1 1.24

8.64 tons stone at $1.29 1 1. 15

Cartage on stone at 50 cts 4. 12

6.9125 ton? granolith at $3.50 24.20

Cartage on granolith 3.35

201.4 sq. yds. 4-in, concrete at 57.7 cts... 116.21

Total materials $ 215.52 .$0. 198

Total labor and material? 262.92 0.241

Grand total for curb and gutter 441-54 *o.405

Headers.

Per

Total. Sq. Yd.

Labor $ 2.97 $ i .46

Materials

:

% bbl. cement $ 0.70

5O granite blocks at 70 cts 3.92

2 cu. yds. sand at 92 cts 1.84

2 sq. yds. 4-in. concrete at 57.7 cts 1.15

2 sq. yds, grading at 36 cts 0.72

Total materials $ 8.33 $4. 165
Total labor and materials $ 1 1.30 *$5.65

•To this amount tnust be added the proportion of mis-
cellaneous charges trir:.-! under "Miscellaneous Expenses."

Miscellaneous Expenses.

Foreman and watchmen $ 56.25

Office expenses 28.01

Tools 28.01

Water for 175 bbls. cement at 4 cts. .rrr— 7.00

Cleaning up street , 21.92

Labor on culverts, extra 3.00

Total $ 144-19

Misc. charges per sq. yd., pavement.... $0,100

Misc. charges per lin. ft., curb and gutter 0.032

Misc. charges per sq. yd., header 0396

Cost of Laying 809.2 Sq. Yds. of Bitulithic Pavement on

Alhambra Ave., Toronto.

(Pavement 24 ft. wide and 303.5 ft. long on 4-in. con-

crete, with i6-in. gutters and 6-in. concrete curb.)

Pavement.

Per

Grade: Total. Sq. Yd.

Labor $ 183.85 !i'o.252

Foundation, 1:3:7 Concrete:

Labor $ 66.03 $0,091

Materials

:

116 bbls. cement at $1.32 $ 154.42

Cartage at 6.6 cts 6. 50

125 tons stone at $1.29 161.35

Cartage at 43 cts 53-75

62 cu. yds. sand at 95 cts 58.90

Total materials $ 434.92

Less 124.1 sq. yds. in curb and gutter.. 73.47

.Actual total materials $ 361.45 $0,501

Total labor and materials 427.48 0.592

Surface

:

Labor $ 35.56

9 hrs. roller .12.60

Total labor $ 48. 16 $0,065

Materials

:

719.4 sq. yds. bitulithic at $1.15 $ 827.31

Cartage 64.31

5 gals, oil 0.50

Total materials $ 892.12 $1,240

Total labor and materials 940.28 1.308

Grand total pavement 1,551.61 *2.i52

Curb and Gutter.

Per

Grading: Total. Lin. ft.

Labor $ 3426 $0,056

Fences 14.49 0.025

100 ft. tile 2.00 0.003

Total gr:iding $ 50.75 $0,084

Concrete Curb (i :3:5 mixture) :

Labor $ 856 $0,014

Materials :

5 bbls. cement at $1.32 $ 6.65

Cartage at 5.6 cts. per bbl 0.28

4!4 tons stone 5.80

Cartage i .93

2 cu. yds. sand at 05 cts 1.90

Total materials $ 16.51 $0,027

Total labor and materials 25.07 0.041
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Facing U : 1 :3 Granulitbic)

Labor

Materials

:

10 bbls. cement at $i.j^

Cartage

6>4 tons granohth at $3.50 ..

Cartage

3 cu. yds. iund at 95 cts

$0,016

13.20

0.59

21.95

SS7
2.85

Total materials

Total labor and materials

$

Miscellaneous Expenses.

Foreman $

Office expenses

Tools

134 bbls. water for cement at 4 cts

Cleaning up

13-31

18.07

54-65

25.21

25. 2r

536
30.48

$0,073

0.089

$0,121

*o.335

Total materials $ 44- 16

Total labor and materials 54- >6

Foundation

:

J 24. 1 yds. 4-in. concrete at 59.2 cts $ 73.47

Grand total curb and gutter 203-45

Header.

Labor $ 4.75 $1-583

Materials :

is setts at $ 5.0b

t cu. yd. sand at 95 cts 0.95

2% bbls. cement at $1.32 3.30

Cartage 0.14

2J4 tons stone at $1.29 2.90

Cartage 0.96

$4,436

6.019

Total $ 1 40.9

1

Misc. charges per sq. yd. pavement.... $0.17

Misc. charges per lin. ft. curb and gutter 0.03

*To these amounts there are to be added miscellaneous

charges as given.

AN EXPERIENCE WITH CEMENT-LINED PIPE.

In recent paper, Leonard Metcalf, consulting engineer,

of Boston, cites the experience of the city of Waltham,

Mass., in the use of cement-lined pipe, which, though now
abandoned, was in use long enough to present some very

interesting results as here presented.

Waltham had a population in 1905 of 26.282. Water-

works were constructed in 1S72, the mains being cement-

lined pipe. In 1887 the further use of this pipe was practi-

cally abandoned, and since that time substitutions have been

made until at the present time there is left only about one

mile of cement pipe. In 1887 there were about twenty miles

of cement-lined pipe, ranging- in size from 4 inches to 16

inches.

The reason given for giving up the use of this pipe was
leaks in the joints; also trouble in making connections and
care necessary in opening and shutting gates to prevent

water hammer, which is liable to cause breaks.

On July 4th, 1879, lightning caused the destruction of

joo feet of 6-inch pipe, cast-iron being substituted at a cost

of $263. July i2lh, 1883, lightning again caused a small

leak, and it was repaired at a cost of $20. August 3rd, 1889,

32 feet of 4-inch pipe was destroyed, and on August 12th,

1 89 1, 1,070 feet of 6-inch pipe was destroyed by lightning.

Tlie Waltham report for 1S95, contains reference to

electrolysis in connection with the cement-lined pipe, and
states that several pieces dug up near the electric car tracks

were badly pitted, and that the pipe was rendered practi-

cally worthless

Vear.

1S83

1884

188s

1886

1S87

1888

1 891

No. of Cost of

leaks in Total repairs on

cement- No. of cement-lined

lined leaks

pipe.

13

'5

6

7

5

8

37

Average 13

19

27

'3

12

12

10

4>

19. 1

pipe.

$ 232 00

245 00

45 00

400 00

154 00

. 179 00

1,092 00

$ 353 30

Cost

per

mile.

$7 84

6 33

7 50

57 15

30 80

22 38

29 52

$-'5 79

Cost

per

mile.

$1 1 60

12 25

2 25

20 00

7 70

8 95

54 60

$16 76

During this period there were about twenty miles of

cement-lined pipe in the system.

The large number of leaks noted in 1891 was partly

due to the beginning of construction of a sewerage system

in the city. Laborers in digging trenches for sewers caused

damage to the water pipes. It should be noted that the cost

ot repairs given in the above table generally includes the

substitution of cast-iron for the old cement-lined pipe.

Brockton, Mass., has a 20-inch and 24-inch pipe, about

three miles long, one-half of it running through a country

district, the remainder through one of the outlying streets

ot the city. The latter half of the main has numerous con-

nections. The original pipe shell was dipped in hot as-

phaltum and rolled in cement and sand before being placed.

The lower end of the main is under about 50 pounds

pressure.

1908.—Superintendent states that there has been no

trouble to speak of with this main during the twenty-eight

years of its existence.

Concord, Mass., 1908.—Has two lo-inch pipes, approxi-

mately 2>j miles each in length, the first in the year 1874,

and the second in the year 1883. Both pipes are still in active

service, and have given comparatively little trouble from

leakage. The maximum static pressure is aproximately 40

pounds.

COST OF SUBWAYS, NEW YORK AND PARIS.

New York

.\mount.

Total cost of construction 61 .338,000

Total cost of equipment 26,600,000

Total cost of subway and equipment $87,938,000

Subway.

Per mile Per cent,

mile of of total Amount,

single track, cost.

$1,432,000 100 $62,252,000

999,000 69.8 42,100,000

433,000 30.2 20,152,000

Paris Subway.

Per Per cent,

mile of of total

single track, cost.

$1,000,000 too

676,000 67.6

324,000 32.4
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THE FUNCTION OF THE AIR AND CIRCU-
LATING PUMPS.

Walter Smith*

Of recent years engineers have evincetl considerable in-

terest in the improvoment of the design and efficiency of the

condensing plant. This may be attributed to the advent of

the steam turbine and the very higfh vacuum required to ob-

tain economical running with this type of plant. Another

reason for this improvement is' the more general adoption of

condensing- apparatus which nowadays is becoming more and
more necessary and in some cases absolutely essential, as,

for instance, in many modern power stations. These sta-

tions for many reasons are situated a considerable distance

away from the towns which they supply and they conse-

quently have a very limited supply of fresh water for boiler

feeding: purposes, in which case a condensing plant is in-

stalled, the amount of water then required being only that

lost by leakage and other sources of waste. But even when
a plentiful supply of water is available it seems that engin-

eers are beginning to look upon the condensing plant more
in the light of a necessity than as a refinement or an addi-

tional complication. Of course in considering the relation

between condensing plant and locality the ease of obtaining

the necessary circulating water has to be borne in mind,
but there are so many various types of condensers, some of

which require but a small amount of water per lb. of steam
per hour that when used in conjunction with a cooliing tower

there should be little difficulty in obtainint; suitable appar-

atus for almost any particular case.

With this cursory glance at the present aspect cf the

condensing plant we must leave the condenser out of the

question and confine our remarks to the air and circulating

pumps.

As the name suggests the air pump is used for exhaus-

ting the air from the condenser, but this is not its only func-

tion, for it also pumps out the condensed steam and water
vapour. In the jet condenser, which is now almost obsolete,

it not only pumped out the water condensed from the steam,
but also the injection water. This placed the air pump of

that time at a considerable disadvantage in places where
pure and soft water was not available for use as injection, as,

for instance, in marine work, where the boiler feed was
taken from the hotwell. This water was practically as salt

as the sea water which was used for injection, the sea water
and the exhaust steam being in the proportion of about 30
to I weight. This, to a great extent prevented the use of

boiler pressures much above 30 lb., and it was also necessary
to periodically bU.w off a portion of the denser water in the
boiler so that it could be supplied with a fresh supply of sea
water and so prevent the water in the boiler becoming sat-

urated.

With the introduction of mild steel plates and improved
methods of construction, higher boiler pressures became
general, and the question of using fresh instead of salt

water became a s:'rious one. This led to the introduction
of the surface condenser, the great advantage of which
consists in its providing feed water free from salt in solution.

This is effected by keeping the cooling water and exhaust
steam entirely separate, but even with surface condensers
air pumps are necessary, but they may be made much smal-
ler than would be the case with a jet condenser of the same
capacity, as a considerable amount of air is brought in with
the injection water.

Air pumps are always of the reciprocating type and are

usually vertical in action, even when worked by horizontal

engines, as this type is found to be more efficient than the

horizontal, which is usually of the double acting solid piston

variety. A pump of this type is shown in Fig. i, working

with a jet condenser, the whole being of very simple design

and construction. C is the condensing chamber and SS are

the suction valves and DD the discharge valves, there being

two of each of the indiarubber type. The air pupip, AP, is

fitted with a gunmetal liner, in which works the solid piston

fitted with two rings of hemp packing. The next figure

(No. 2) shows a vertical single acting bucket pump arranged

for working from the L.P. crosshead of a marine engine.

The action is as follows : — On the up stroke of the

bucket, B, a vacuum is formed in the pump chamber, C,

causing the air and water to flow in through the foot valves,

F, owing to the higher pressure in the condenser. On the

down stroke the air and water are forced through the bucket

valves, A, until the bottom of the stroke is reached, when
the cycle is repeated and the contents of the pump discharged

through the head valves into the hotwell ; at the same time a

fresh charge is drawn in as at first explained.

fy^^^^A^^^^^^^^^ t ^\t yA^'l'-V '^'^
^-^

Essay.

•Institute of Marine Engineers Ritchie Award Prize

^

Mention must next be made of the "Edwards Patent Air

Pump," its distinctive feature being the absence of foot and

bucket valves, head valves only being required. The pump
is of the vertical single acting type, and the water flows by

gravity from the condenser into the base of the pump, then on

the down stroke of the bucket the water is projected silentlv

through the ports in the pump barrel into the chamber above

the bucket. The up stroke is now commenced and the

bucket in rising closes the ports and discharges the air and

water through the head valves. It will also be noticed that

as soon as the ports are open there are clear air inlets, the

water following immediately afterwards has the slight effect

of an injector and so carries in moie air than would other

wise be the case, thereby slightly increasing the vacuum.

Another point that contributes to the high efficiency of

this pump is that top clearance is reduced to a minimum.

This is obviously very important, for before any air pump
can discharge, the pressure in the pump must be greater

than that of the atmosphere, and consequently all air re-

maining in the pump is compressed. Now when the bucket

descends the pressure is reduced and the air in the clearamce

water is given off and expanding occupies space which should

really be available for a fresh supply from the condenser
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But efficient as is the Edwards pump there has, durinjf

the last few months, spruns: up a tendency to fit very ela-

borate pumping' equipment in turbine installations. This is

due, as before mentioned, to the increased efficiency of the

turbine with increased vacuum. In a paper by the Honor-

able C. A. Parsons, and G. G. Stoney read before the Insti-

tution of Civil Engineers the increase in efficiency was given

as follows :

—

"On a test of a 1,500 kilowatt turbine plant at two-thirds

the normal output, the effect of an increase of an inch of

vacuum at 26 inches is to diminish the consumption by about

4 per cent., at 27 inches by 4'A per cent., at 28 inches by s'A

per cent., and between 28 inches and 29 inches by 6 to 7 per

cent. .•V yood vacuum is thereby seen to be much more es-

sential for the turbine than the rociprocatinK engine. This

is shown diagramraatically in Fig. 3, which represents the

•eabined indicator cards of a good triple-expansion engine,

workiBC with a vacuum of J5 inches. Now if we were to

OiaCHMtCE

SbCTion

increase the vacuum in the case of the reciprocating engine

to 28 inches, the extra energy obtained from the steam is

represented by the area of the black portion of the diagram

marked R horizontally and dp vertically, while in the case

of the turbine an increase of vacuum from 25 inches to 28

inches would mean that extra energy would be obtained equal

to the area of the strip of the black portion of the diagram

marked dp as before but T horizontally, or in other words

the dp X R portion produced to T which will be seen to be

a much more considerable portion than in the case of the re-

ciprocating engine.

To maintain this high vacuum there have been intro-

duced two new appliances, namely the "Dry Air Pump" and

the "Vacuum .Augmenter." The object of the "Dry Air

Pump" is not so much to obtain a good vacuum as to main-

tain it, as no matter how carefully the condensers, pipes,

etc., are erected there is always the liability of air leakage

which would at once mean loss of pKJwer, therefore an air

pump running at a comparatively high speed and dealing

witk a large volumetric area was considered to be necessary,

and so we have the Dry Air Pumps.

This pump works in conjunction with the ordinary air

pump, on the suction side of which a large air vessel is fitted
;

the suction of the Dry Air Pump being taken from the top

of this air vessel, and is fitted with a special vaJve which

ensures that air and vapour only may reach the "Dry Air

Pump." Under ordinary conditions the Dry Air Pump runs

at normal speed, but should difficulty be found in maintain-

ing the vacuum owing to a leak or other contingent reason

the speed is increased until the original vacuum is obtained.

A small quantity of fresh water is kept circulating in the

pump for cooling purposes. The Vacuum Augmenter is

Fig 3

connected between the air pump and the condenser and con-

sists of a small steam jet placed in the contracted portion of

a pipe which leads from the bottom of the condenser to a

cooler. The jet draws the water from the condenser and

through the cooler to the air pump, so reducing the air to

a very small amount.

Before closing the subject of air pumps it is necessary

to mention one or two of the different types of valves in

more or less general use. At on<' time vulcanized indiarub-

ber was used without exception, it being especially prepared

to resist the action of the oils. When used for naval work

the composition was as follows: Oxide of zinc 70 per cent.,

sulphur, iH per cent., the remainder being best caoutchouc.

But nowadays although often used, incliarubber is rapidly

giving place to metal

valves, the best known

type being the Kinghom,
shown in Fig. 4. These

valves are made of thin

pho^phor bronze about

1/32 to 1/16 inch thick,

there being three plates to

each valve, and one on top

of the othor, of gradually decreasing diameters. They are

made to fit loosely on the guide spindle so as to be perfectly

free to rise and fall, and it will be noticed that the two bottom

plates have holes in them about 3/16 to % inch diameter,

there usually being three to four in number drilled at dif-

ferent radii ; this allows the valves to come back on their

seats quicker and with less noise than would otherwise be

the case, .^nother type of valve in considerable use is that

known as the Beldam and which consists of a currugated

brass plate about 116 inch thick with a valve guard corres-

ponding in shape.

Wc now pass to the circulating pump. Fig. 5, which in

marine work is either of the double or single acting piston

type or the centrifugal pump. If the piston type of pump
is fitted it usually forms part of the main engine, being

driven by means of levers from the L.P. crosshead ; but in

a few cases it is independent, it then being of the direct-

acting steam-driven type. Centrifugal pumps are always

Fig.
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direct coupled to a high speed steam engine. The indepen-

dent circulating pump has many advantages over the

main engine driven type, for instance, when the main en-

gines are stopped the independent pump may be kept going

and so keep the condensers cool.

In many cases where the pump is worked olt the main

engines it has been found necessary to arrange connections

from one of the independent auxiliary pumps to the conden-

ser for circulating when the ship is stopped. Another ad-

vantage of the independent type is that when fitted with a

bilge suction, which is usually the case, they can be used to

pump out the ship in case of emergency. The reciprocating

type of pump may be either single or double acting and the

stroke is usually about one half that of the main engines.

The suction and delivery valves are of the same type as

used in air pumps, being either of rubber or metal. The
plunger is made solid and is nowadays fitted with water

grooves in preference to hemp packing.

The work that the circulating pump is called upon to

do is very light, there being usually no lift, as the discharge

is almost always under water, so that we have only the fric-

tion of the pipes and the work required to keep the water in

motion. Under such conditions the centrifugal pump is

found to work admirably, it being specially adapted to deal

Fig. 5.

with large volumes at small lifts. It has no valves and con-

sequently there can never be dangerous strains put on the

pumps or pipes, for should the discharge inadvertently be-

come blocked, the impeller would simply churn the water.

With such points as these to recommend it we cannot won-

der that it is rapidly gaining favor on both land and sea.

The pump is very simple, consisting as it does of an

impeller mounted on a shaft which is directly coupled to

the shaft of the engine or motor from which it obtains its

power. This impeller works inside a casing of gradually

increasing area in the direction of rotation. In this casing

are cast the suction and discharge branches. The water

enters the impeller at the centre, either from one or both

sides, the latter being almost always the case. Should, how-
ever, the water enter from one side only, it sets up an un-

balanced axial thrust on the wheel, which must then be
taken up by means of thrust collars. The impeller is made
of brass or gunmetal to resist the action of the water, and
consists of two side plates, tapering from the centre to the

extreme radius, between which runs a central rib to guide

the water into the vanes which are cast between the side

plates and extend from the boss to the circumference.

These vanes are curved away from the centre in the op-

posite direction to rotation and are designed so that the

water enters the impeller with the least shock. The shaft

on which the impeller is mounted is made of gunmetal or

steel cased with gunmetal, the impeller being keyed on.

There are two bearings, one at either end fatted with lignum
vitae bushes which are lubricated by the water. At the end
of the outside bearing there is fitted a brass cap, the impel-

ler shaft not passing right through. This ensures water

tightness. The inside bearing is, however, more complica-

ted, as in this case the shaft passes right through ; it is

therefore necessary to fit the bearing with a gland and stuf-

fing box, sometimes a gunmetal bush is ^fitted inside the

gland to take the wear.

This bush is split to allow of renewal without taking out

the shaft. The casing is made either of cast iron or gun-
metal, being divided at the centre to admit of fitting the im-

peller.

The pump, to work efficiently, must not contain any air,

as this seriously interferes with its working ; therefore they

are always fitted with an air cock at the top of the casing_

which is connected to a condenser or air pump chamber so

that they may be exhausted at starting. When there is no

air pump or condenser available from which to obtain the

necessary vacuum, a small ejector is fitted on the top of the

pump and connected to the steam valve of the driving en-

gine. Then by simply turning- on the steam we can easily

exhaust the pump of any air it may contain.

For land installations the air and circulating pumps are

often cast together in the form of an oblong box, there some-

times being as many as three air pumps and one circulating

pump in the same casting. This conduces to rigidity and

compactness. Another point noticeable in modern designs

[
is that the electric motor is becoming the favorite method of

driving these plants where current is available. In conclu-

sion we think that as far as efficiency is concerned the pre-

sent day air pump leaves very little room for improvement,

as I have to-day had the pleasure of seeing an Edward's

double acting air pump working at a vacuum of 29.5 inches

of mercury by the mercury gauge, the barometer at the time

standing at 29.8 inches.

SOME CHARACTERISTICS OF CEMENT BRICK.

(Continued from Page 662.)

In the tests, some peculiar phenomena were noticed.

The best test on a 3 to' 1 brick shows 5,460 lbs. per sq. in.

The best on a hard-burned "body" clay brick showed 5,47©

lbs. per sq. in. The average on the clay brick was 5,120

lbs., or slightly less than that for the average cement brick

at nine months.

Two bricks made at the same time, from the same stock,

show varying results. For instance, two bricks (3 to i)

275 days old; first crack at 155,200 lbs. and ultimate strength

155,200 lbs., first crack at 169.000 lbs. and ultimate strength

174,000 lbs. Compare that with the clay bricks; first crack

at 94,000 lbs., and ultimate strength 162,000 lbs. ; first crack

at 101,000 lbs., and ultimate strength 150,000 lbs. Average

results show the first crack to be at 0.974 per cent, of the

ultimate strength for 3 to i cement brick, 0.96 per cent, for

4 to 1 brick, and 0.943 per cent, for 5 to i cement brick ; and

0.625 per cent, for clay bricl<. The lowest percentage shown

in any cement brick was 0.876 per cent.

Six kinds of cement brick were made and used: (i)

common brick, output 13,500 to 14,000 per day; (2) face

brick, 9,4po to 9,800 per 3ay ; (3) 2-in. radius brick for in-

side jambs, 8,400 to 8,800 per day; (4) outside corner brick

(face and one end waterproofed), 8,000 to 8,400 per day;

(5) headers, with one end faced, for arches and header

courses, 9,000 to 9,400 per day; (6) white brick (faced with

white cement for interior of the engine room), output the

same as for the face brick.
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PROBLEMS IN APPLIED STATICS. 3O0O

T. R. Loudon, B.A.Sc.
(Registered in Accordance with the Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knowledge of the subject of Statics, or is in a

position to read some text on such theory.

Fig. 91 is the Statical Diagram for the forces acting

at the point ACE. Constructing the Vector Polygon

(Fig. 92) for this set of forces, it is seen that the force

CE acts away from the point and the force EA against

the point. The member CE is, therefore, in tension, and

the abutment reaction EA acts upward as would be

expected.

Fig. 94 is the Vector Polygon for the forces acting

at the point DBF as represented in the Statical Diagram
(Fig. 93). The force BF evidently acts against the point

and the force FD acts away from the point. The abut-

ment reaction BF, therefore, acts upward, and the

member FD is in tension.

Fifi. 82.

line will be used to indicate forces acting against the
point, due to members in compression ; a light line indi-

cating forces acting away from the point, due to tension
members ; a double line being used to represent forces
due to loads or abutment reactions, whether they act
against or away from the point being considered.

A

Stress Diagram.

The construction of the Stress Diagram for the

truss (Fig. 82) is as follows : It will be primarily assumed
that the reader has found the stress in the member CD
by the method previously indicated. The reason for this

assumption is that the construction necessary to find the

stress in the member CD will not fit in harmoniously

with the subsequent construction of the Stress Diagram.
Considering the point ABDC of the truss (Fig. 82),

it is seen that the lines AB, DC (dotted line), BD (dotted

line), and CA (Fig. 95) form a Vector Polygon for the

forces acting at this point. Reconstructing this polygon

by the method outlined in the discussion of the forces

indicated in Statical Diagram (Fig. 89), a new Vector
Polygon, AB, BD, DC, and CA (Fig. 95), is had, and
instead of placing sense marks on tiic lines composing
this last polygon, and any polvLjoiis to follow, a heavy

Fig. 95.

Referring to Statical Diagram (Fig. gi) for the

point ACE, it is seen that the force AC exerted by the

compression member AC acts against the point, and is

necessarily equal but opposite to the force exerted by the

same member at the point ABDC. It is evident, then,

that the heavy line AC (Fig. 95) may represent the

force AC (Fig. 91). If, now, a line be drawn from C to

I represent the direction of the unknown force CE
(Fig. gi), and if a double line be drawn from A to repre-

sent the direction of the unknown abutment reaction EA,
intersecting the last line at E, the lines AC, CE, and EA
will form a Vector Polygon for the forces being con-

sidered. It is quite evident that the force EA, being a

vertical force, the line EA (Fig. 95) representing it will

coincide with the line AB.
Considering the forces acting at the point DBF

I (Statical Diagram, Fig. 93), it is seen that the heavy

i

line DB (Fig. gj) may represent the force DB (Fig. 93).

Drawing from B a double line to represent the direction

of the unknown abutment reaction BF (this line will, of

course, coincide with BA), and from D a line repre-
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senting the direction of the unknown force FD, inter-

secting the double line at F, the Vector Polygon for the

forces being considered is completed. This polygon

should read DB, BF, and FD. (Compare with Fig. 94).

From a consideration of the pomt DFIiC, it is seen

that the lines CD, DF, FE, and EC, already constructed

in Fig. 95, form a Vector Polygon for the set of forces

acting at this point.

Simultaneous Use of Equations -X = o and 2Y = o.

In the work previous to this, it has always been

possible to determine the unknown forces of a set, one

at a time, by the indejjendent use of either the equations

2X = o or 2Y = o. In the case that will be taken up

next, and in many other cases, it is only possible to

arrive at results bv the simultaneous use of the two

equations SX = o and -Y = o, and in such cases certain

precautions must be observed.

zaaa

Fig. 96.

The roof truss (Fig. 96) is known as a German
Truss. This form of structure is obsolete as far as prac-

tice is concerned, but is taken up because it .serves very

well the purpose of illustrating the point under dis-

cussion. • ^ •

FRAZIL.— (Continued from paj>:e 666).

At all of the plants above mentioned the racks or

screens are kept free of ice by electric motor-driven rakes,

and at present none of them is supplied with heat. Mr. John
Murphy,* under whose advice the heatinfj schemes were

installed, recommends that the racks be submerged or other-

wise protected from the atmosphere, and contends that then

only a small amount of heat is necessary- to keep ice from

rlinfrinfr to the racks. The operators of the plants, however,

think that the electro-mechanical rakes afford sufficient pro-

tection and do not employ heat at the racks.

The coming winter's experience will add another in-

teresting chapter to the subject of protecting Canadian
hydraulic power plants from ice troubles.
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THE PURCHASE OF COAL BY THE B.T.U. METHOD.

By Samuel A. Taylor.*

In these <lays, when lonservation in all thinj>s seems to

be the watchword of the leaders of our nation, the question

of purchasing coal by the British thermal unit method has

been attracting the attention of larjfc consumers of fuel.

This metliod has attained considerable prominence,

because a superficial knowledge of the condition under
which coal is consumed will bring to the mind of the con-

sumer the question of economy by using a coal containing

the highest number of B.t.u. per pound of coal, and he will

figure out this economy by the simple rule of proportion.

For illustration, we will assume that the consumer will

figure that if he can buy a coal at the mine containing 13,000

B.t.u. for $1.30 per ton, to which he must add the cost of

freighting the same to the place of consumption, plus the

cost of handling—which we will assume is the same as on
a higher B.t.u. coal—it becomes a simple calculation for

him to see that his coal is costing him at the rate of one

cent for every 100 B.t.u. at the mine; and if he can secure

other coal at the same price at the mine at this rate per 100

B.t.u. it is economy for him to pay this rate of one cent

per 100 B.t.u. in excess of the 13,000 B.t.u. in the common

Diagram No. V

Diagram No. i shows comparative power plant duty.

Diagram No. 2 shows approximate distribution of losses and
comparative thermal efficiency of steam engine and gas

producer and engine.

grades of coal, and. as a rule, he is very willing to do this.

If this were all that is in the question, the matter would

be simple, and the consumer who would not take advantage

* Paper presented at Goldfield meeting of American
Mining Congress.

of this condition would be considered, to say the least, very
short-sighted.

In order to get at the real significance and consequences
of putting this into practical operation generally, a much
more comprehensive study of the question must be given.

In order to discuss the subject properly, we should first

get clearly in mind the meaning of tlie term B.t.u. and the

method of determination, in order that we can arrive at a
logical conclusion as to what would be the best method of
practical procedure in any case we might have before us
for consideration.

The B.t.u. is defined as being that amount of beat
which is necessary to raise one pound of water from the

temperature of 32 dcg. to 33 dcg. Fahrenheit. It is, how-
ever, not practised exactly as stated. In some cases it is

from 59 to 60 deg., but is usually determined at the tem-
perature of 103 to 104 deg. F., which corresponds to the
French practice in the metric system of 40 dcg. of the Centi-

grade scale.

The method of determining heat units now generally
practised is by use of the bomb calorimeter, in which is

placed a certain quantity of fuel to be tested in an air-tight

crucible and burned to complete combustion by the use of

oxygen, the crucible being immersed in a known quantity
of water at a temperature determined before and after the

burning- takes place. The change of temperature, the quan-
tity of water and the amount of fuel being determined, it

is a mere matter of calculation to ascertain the heat unite

contained in the fuel tested.

Physicists and chemists arc somewhat at variance as

to the details of operation of the various calorimeters, as

well as the temperature at which the exijeriments should

be conducted, and some other matters pertaining thereto

;

so that, by this diversity of opinion, there are a number of

formula given for determining the B.t.u. in any fuel based

on chemical analyses of the coal.

The one commonly used by the French is known as the

"Dulong" formula, and is as follows :

—

8080 C + 34460 (H — 1/8 0)4-2250 S = Caloriesx i.8 = B.t.u.

Then there is a formula which is used quite extensively,

and practised by some of the chemists, known as the

"Mahler," as follows;

—

8140 C-(-345oo H — 3000 (0-(-N) =Caloriesx i.8 = B.t.u.

Third, a simplified formula of "Mahler," which is:

—

20050 C -f 67500 H — 5400 = B.t.u.

For this last formula it is claimed to be accurate for

coal, and fairly accurate for wood and oil.

In all of these formulae C = the carbon present by
weight, H the hydrogen present by weight, O the oxygen
present by weight, S the sulphur present by weight, and N
the nitrogen present by weight ; all expressed decimally as

to the total weight of the fuel.

In order to show the range of results given by these

various methods, I will refer to the report of the United

States Geological Survey Coal Testing- Plant, which gives

a test of Pittsburg coal, designated as Pennsylvania No. 10,

in order to show the comparison, the ultimate analysis of

which is as follows :—
Carbon 7/. '4

Hydrogen 5.21

Oxygen 8.65

Nitrogen i . 57

Sulphur I . 26

Ash 6.17

B.t.u '3,097

By taking this same analysis, and figuring the B.t.u. by

the Dulong formula, we get 13,832 B.t.u. From the Mahler

formula we get 13,986 B.t.u., and from the Mahler simplified

formula we get 13,583 B.t.u.
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From the foregoing statements it will be ifeadily ascer-

tained that, in-order to avoid misunderstanding after a con-

tract has been consummated and coal 'is being furnished

thereunder, it should be definitely stated how the B.t.u. are

to be determined. Possibly the most satisfactory way at

present would be by bomb calorimeter.

Another matter pertaining to this determination, which

is also a subject of a great deal of controversy, is the ques-

tion of sampling the coal to be tested. I am decidedly of

opinion that the proper place to take these samples is in the

mine, in order to get a fair test to the producer of the coal

of the entire output of the mine ; for, in the last analysis

of the matter, the deductions, if any are to be made, must

come off the producer, as will be shown later.

The ordinary method of taking small amounts of coal

from different positions in the car may or may not represent

fairly the coal in the car. Unless a large amount of coal is

taken and crushed and mixed before taking sample for test,

it is not very likely to be a fair test of the coal, and will

Contract Basis.

H CL. ra <

, 2,250 $3 3' I4i200 8.00

2 350 341 14,200 8.00

3 1,500 540 14,750 6.25

4 1,350 2 QO 13,770 4-75

5 8,000 2 90 *i3,400 7 • 50

6 500 290 *i3,400 750

7 3,000 300 14,700 5-00

8 1,400 330 14,000 4-36

q 1,850 I Q5 12,200 11.50

,0 1,600 340 13,466 9.67

,[ 500 470 12,250 8.60

12 1,050 3 75 14,000 8.50

,3 2,500 346 14,474 7-8o

14 10,000 3 45 14,315 6.80

15 1,700 469 12,299 13.00

16 1,500 358 14,474 7-8o

,7 4,500 318 14,474 7-8o

,8 1,226 289 14,100 8.00

,,) 300 289 13,700 6.00

20 624 289 14,500 6.00

21 4,700 255 12,500 12.00

22 250 4 79 12,250 8.00

23 1,200 470 12,250 8.00

24 500 412 I ",475 6.91

25 7,000 3 55 14,600 6.00

26 500 3 98 14,600 6.00

27 350 403 14,600 6.00

28 3,000 289 14,300 8.00

29 15,000 350 14,300 750

30 300 3 75 14,000 10.00

always lead to dissatisfaction to one or both of the parties

interested.

In addition to the question of taking the sample on the

car at destination, unless the coal is shipped in closed cars,

the coal will lose some of its volatile hydrocarbons and take

up moisture. Especially is this true in the case where trans-

portation consumes a considerable period of time in reaching

destination. It has recently been demonstrated by the

United States Government that the additional oxygen taken

up by coal in transit materially reduces its B.t.u., which is

certainly a matter that the producer of the coal should not

be taxed for, as it is a matter over which he has absolutely

no control. If anyone should be assessed for this, it should

logically be the transportation company. This would, of

course, lead to such a complicated situation that it would be

practically out of the question ; and without some equitable

way of adjusting all of these questions the whole scheme
must fail of the results desired to be obtained.

Another question that is often raised is : Who should be

the party to make these tests? It will always be unsatis-

factory for llie purchaser himself to make the tests, for, by

so doing, he will always be subject to criticism, in case of

the coal showing up as of lower quality than -guaranteed,

that the tests were unfair. Therefore, the necessity for some
person to make these tests who would be employed jointly

by both parties to the contract, or having the tests made by

some Government arbitrator, is essential, in order that any-

thing like satisfactory relations may exist between the seller

of the coal and the purchaser thereof.

The United States Government has recently made public

the result of purchasing coal under its own specifications in

Bulletin 37S of the United States Geological Survey. As set

Contract Fulfilment.

>

t3

a

H
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1—Baltimore Vintondale, Pa.

2—Baltimore. Vintondale, Pa.

3—Boston, Pocahontas, New River or Georges Creek.

4—Buffalo. Oak Ridge, Hillville, Pa.

5—Chicago. Pawnee-Himrod, 111.

6—Chicago. Pawnee-Himrod, 111.

7—Cincinnati. New River Sewell coal.

8—Detroit. Kanawha, Oakland, W. Va.

9—Louisville. St. Charles and Fox Run, Ky.

10—Milwaukee. Youghiogheny screened. Pa.

II—Minneapolis. Ziegler, No. i, 111.

12—New Orleans. Pratt City, Ala.

13—New York. Acme, Hawk Run, Pa.

14—New York. Delta, Spangler, Pa.

IS—Omaha. Fleming, run-of-mine, Kan.
16—Philadelphia. Acme, Hawk Run, Pa.

17—Philadelphia. Acme, Hawk Run, Pa.

18—Philadelphia. Irvona, run-of-mine, Clearfield, Pa.

19—Philadelphia. Run-of-mine, Clearfield, Pa.

20—Philadelphia. Imperial, run of mine.

21—St. Louis. Staunton lump. 111.

22—St. Paul. Ziegler No. i. 111.

23—St. Paul. Ziegler No. i, 111.

24—Toledo. Milton, Jackson lump, O.

25—Washington. Sugar Loaf, Twin Rocks, Pa.

26—Washington. Sugar Loaf, Twin Rocks, Pa.

27—Washington. Sugar Loaf, Twin Rocks, Pa.

28—Washington. Irvona, run-of-mine, Clearfield, Pa.

2g—Washington. Georges Creek, run-of-mine, Md.
30—Washington. Orenda, run-of-mine, Somerset, Pa.

From an analysis of the table it will be noted that only

in four cases out of the thirty contracts have premiums been

paid on the purchase of coal, viz. :

—

No. 2 paid a premium of 8 cents per ton.

No. 15 paid a premium of 20 cents per ton.

No. 19 paid a premium of 17 cents per ton.

No. 24 paid a premium of 9 cents per ton.

The others range from a penalty of 2 cents to a maxi-

mum of 62 cents in the case of No. 22 ; and only in one

case in the thirty has the price remained equal to the con-

tract price.

From a study of the table on the opposite page it will

readily be seen that at least one or more of three things will

be the result of this method of purchasing coal should it

come into general practice.

'
I St.—The defeat of the principles of conservation.

2nd.—The increased cost of coal to the consumer.

3rd.-^The introduction and installation of new methods

of using coal of various grades.

In the first case, that of the conservation of the coal for

future generations, which has been strenuously advocated

by officials of the Government, as well as by various public-

spirited citizens outside of the employ of the Government,

will be affected in a directly opposite way to that which has

been the desire of the conservationists ; for the reason that,

if this method of purchasing coal were to become generally

practised, only the highest quality of coal could success-

fully meet the strictures of this competition at a profit to

the producer : and the further result that the poorer quality

of coal would either remain unmined, or, as in the case of

much of the Pittsburg seam of coal, probably one-half of

the coal in the vein would have to be wasted. As the same

conditions will exist in a number of other seams of coal, the

inevitable result would be the wasting of a great quantity

of the coal from these seams as at present produced and

used, and might, therefore, overbalance, in the end, any

benefits which might temporarily be gained by this system.

In the second place, the final cost to the consumer, if

this method became general, would mean that the general

price of coal would have to be increased, and that the basts
of purchase must be that of the poorest grade of coal. The
cost to produce this poorer coal, together with a fair margin
of profit, must, of necessity, be the basis of calculation, for
the reason that the poorer grade of coal cannot be mined
unless the above condition is maintained ; and, if it should
not be mined, the better grade of coal would naturally rise

in price, and continue this upward trend until the prices
would be equal to the cost of the cheaper grade of coal at
such price as the producer thereof would be willing to sell

it. which, in the end, would have the effect of maintaining
a much increased cost of coal to the consumer over the pre-
sent method of purchase.

To simplify this, let us put the matter in the form of

an equation. Assume, for instance, that the price of coal
delivered at some point, say, Cincinnati, would be $3 per
ton on whatever specifications might be agreed upon. In
the making up to this price of $3 we will place as the first

member of the equation the cost to the consumer; we will

place as second member the cost of production at the mine,
say, 90 cents per ton, plus an average profit of, say, 10 cents
per ton, plus a freight rate from the mine to the point of
consumption of, say, $1.50 per ton, plus a handling charge
through the office, yards, or wherever it may be, of 30 cents

per ton. This equation, therefore, as written out, is ;
—

Sales Produc- Hand-
price, tion. Profit. Freight. ling.

$3.00 = go cents -1- 10 cents -I- $1.50 -f- 50 cents.

This equation is normal, and, so long as all the factors

entering into the selling price of coal are maintained, it still

remains normal ; but let us consider the change resulting

from the B.t.u. method of purchase.

Say, the first member of this equation is based on the

fact that it will produce a certain number of B.t.u. and a
fixed per cent, of ash, a variation in either of which will

change the first member of the equation, and it will readily

be seen that the changes susceptible of being made in this

member, as per Government specifications, could have a

very great range in amounts, and, consequently, by a similar

number of changes, in the price. Therefore, we must in-

quire what function in the other members of the equation

can be changed in order to offset this change in the first

member so as to still maintain the normality of the equa-
tion, and, on investigation, we find that the freight rate and
the handling charges practically cannot be changed ; there-

fore, these two factors of the second member are eliminated

from consideration.

The final cost of production at the mines, if susceptible

of any change at all, is so small that it is almost negligible,

and, for all practical purposes, may be ignored, although,

with the introduction of new factors in the method and costs

of production, may be increased.

It must, therefore, remain that any change that can be

made must be made from the second function in this second

member of the equation, namely, the profit; and, as this

j

profit is fixed at a nominal amount, as soon as the amount
I
of deduction mentioned in the first member of the equation

' exceeds the amount allowed for this profit it becomes a

minus quantity, or a loss to the producer. While it is quite

likely that the contract would be drawn sufficiently rigid to

hold the producer to the furnishing of the coal, provided he

had sufficient capital back of him to carry out the contract

or his bondsmen were liable for the amount which would

cover his loss, the contract would likely be fulfilled ; but, in

any event, whether he had the capital or not, if he would

lose on this contract it would only be fair to assume that he

would not enter into another of the same character without

getting a price sufficient to overcome any possibility of loss
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by reason of his coal not coming up to the specifications in

ash and B.t.u. ; for it will be accepted without controversy

that no company can or will continue to operate at a loss

for any considerable period of time, and that whatever is

purchased must be paid for by somebody.

The argument in favor of this method, however, is that

it makes the producer much more careful in preparing- his

coal, and, therefore, being better prepared, it contains less

ilate and other objectionable material which go to make

ash, and he will be more careful to maintain it in good con-

dition. This, from a theoretical viewpoint, is largely true,

but at the majority of mines, under present labor condi-

tions, it is almost impossible for the producer to improve

much on his production without a very material increase to

present cost, which will again increase the first function of

our second member of the equation, and consequently require

an addition to price in the first member of our equation.

It is, therefore, quite evident that the practical end of

this production, so far as ash is concerned, can be an in-

creased cost of production somewhat improved, but the

second feature of the specifications, which require a certain

fixed number of B.t.u., is largely a chemical question, not

one over which either operator nor miner has control, other

than to reduce the amount of ash as much as possible.

It must, therefore, be readily seen, in order to continue

on this basis of selling coal, that the first member of this

equation must be raised sufficiently high to take care of the

probable penalties which may be assessed against it by

reason of the fact of the coal containing more ash or less

B.t.u. than the contract calls for, and still allow the pro-

ducer to have a fair margin of profit over and above the

actual cost of production, and would be accomplished by

making the standard for both ash and B.t.u. such as the

lowest grade of coal within the competitive district would

produce, together with a fair margin of profit for the pro-

ducer of that coal, which, of course, would mean a much

higher price for the better grades of coal. This would pro-

bably be only fair to both consumer and producer, but it

will take time to have this consummated.

There is, to my mind, no other way out of this ;
it is

inevitable. There must be a normal equation in the busi-

ness of the country between the producer and the purchaser,

although it may take some time to bring it about ;
to do so

may leave some financial wrecks by the business wayside,

but it can have no other final solution than this.

In the third place, we are brought face to face with the

fact that the present practice of purchasing coal by the

B.t.u. method is the beginning or preparation for a course

which will, in the end, probably result in real conservation

of our fuels, notwithstanding that the present rapid advance

of this method of purchasing coal, without apparent atten-

tion being given to other functions relating to the con-

Sumption thereof, leads the consumer into the path of

erroneous economy, which may be restored by returning to

the due consideration (and what, to my mind, seems to be

the most rational method of economy) of that fuel which

will give the greatest results in actual practice by continuing

the present methods in use with some modifications, or by

adopting some new method of utilization which will, in the

end, give to the consumer the same required amount of work

for less money, after due allowance is made for additional

cost in the necessary preparation to use the cheaper grade

of fuel economically.

I refer to a chart, appended hereto, data for which were

obtained from the "Westinghouse Diary." showing approxi-

mate distribution of losses and comparative thermal

efficiency of steam engine and gas producer and engine, m
order to more clearly set forth what I have in mind.

From an examination of the chart it will be seen where
the loss occurs, and the per cent, of loss at the various

stages of application of the heat units in actual practice of

a stationary steam boiler and engine plant.

In the initial proceeding, that of the boiler plant, prac-

tically 35 per cent, of the total heat is lost. This will at once
call attention to the fact, as it exists in many plants, that

three to four limes more heat is lost than is actually secured

by the steam engine, which will range from about 3 or 4

per cent, in locomotives to about 12 to 15 per cent, in triple-

expansion stationary engines.

By purchasing coal by the B.t.u. method, an economy
ot from !4 to '/i of i per cent, of the heat units is some-

times obtained, while, with some care, and, possibly, ex-

penditure, 5 to 12 per cent, of the heating value of the coal

would be saved by doing away with some of the waste taking

place in the boiler and engine plant, and when this fact is

brought t<i the attention of the consumer it would make him

think he had placed the cart before the horse, and himself

in the penny-wise and pound-foolish class.

The saving m consumption of fuel in the gaseous state

is about 50 per cent, of that required when used in the raw

state. It may be interesting in this connection to observe

that, for small units of about 50 horse-power, the gas-pro-

ducer plant alone would require about the same space as

the boiler plant for the same power, and would cost about

the same as the boiler plant. I believe that in some cases

it would be economy to dispose of the present method of

generating power and install an entirely new plant.

In this connection it may be interesting to note that the

Government Testing Station has conclusively shown that by

this method of gasifying fuel a poor grade of coal will pro-

duce more power when thus treated than a high grade of

fuel used in the raw state. I might also state that there is

a method of gasifying fuel and saving some of the by-

products without serious diminution of the fuel value, and

the by-product thus saved will amount to from $2 to $3 per

ton of raw material used. Various methods of achieving

economics might be enumerated which, I think, will amount

to a very great deal more in actual money value, without

raising the price of the fuel, than that secured by purchasing

by the B.t.u. method.

In conclusion, therefore, it is my opinion :

—
Pirst—That while the B.t.u. method of purchasing coal,

so far as the purchaser is concerned, may temporarily prove

a good thing, it will, in the end, result in his paying much

more for his coal.

Second—That so far as it affects the conservation of

fuel, it will prove a failure.

Third—That it is quite possible to so study the method

and conditions under which fuel may be used as to effect a

very great deal more economy to the purchaser, at the same

time not destroying the stability of the business of the pro-

ducer of coal, which is a condition very much to be desired,

as a matter of fact, a necessity, and something which will

not obtain should the B.t.u. method of purchasing fuel come

into general practice.

Fourth—That where the B.t.u. method is used the agree-

ment should state specifically the following :

—
(a) The method of sampling the coal for testing,

which is the most important item in connection with this

method.

(b) The method of determining the B.t.u., preferably

with the bomb calorimeter.

(c) The person who would make the tests, and, in case

of dispute, to have an arbitrator, agreeable to all parties in

anv wav interested, named in the contract.
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RAILWAY EARNINGS AND STOCK QUOTATIONS
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding: engineering work in hand and projected, contracts awariled, changes in staffs, etc.

Printed lorms for the purpose will be furnished upon application.

TENDERS.

Quebec.
MONTREAL.—Tenders will be received until 20th De-

cember, for the construction of Public Baths. Zotique Tru-

del, architect, 238 St. Andre. A. F. Vincent, secretary-trea-

surer. Town Hall, St. Louis.

MONTREAL.—Tenders will be received up to Friday,

the 17th December, for the construction of an addition to

the Superintendent's House and the construction of a stable

in the Corporation Yard. L. O. David, City Clerk.

QUEBEC—Contractors for bridge superstructure are in-

vited to visit the office of the Board of Engineers in the Can-
adian Express Building, Montreal, after January 3rd, 1910,

where information may be had to enable them to prepare

bids for the superstructure of a 1,758 feet span bridge 88 feet

in width. The contractor is invited to submit alternative

designs, which must conform to the conditions laid down in

the general specification. L. K. Jones, secretary, Depart-

ment of Railways and Canals, Ottawa. (Advertised in the

Canadian Engineer.)

MONTREAL.—Tenders will be received until Wednes-

day, the 22nd December, for the supply of one planer,

matcher and moulding machine to plane four sides up to 13

or 14 inches, and tongue and groove, also one tenoning and

boring machine for wheels. L. O. David, city clerk.

MONTREAL.—Tenders will be received until Wednes-

day, 22nd December, for 573 new breakwheels and circuit-

breaking springs for fire department. L. O. David, city

clerk.

Ontario.

01T.A.WA.—Tenders will be received until Thursday,

30th December, for supply of calcium carbide required

by the Department of Marine and Fisheries for one year,

estimated at 425 tons. Further particulars may be obtained

from the purchasing agent of the Department at Ottawa.

G. J. Desbarats, Deputy Minister.

TORONTO.—Tenders for the construction of sewers

will be received until Tuesday, December 21st. Specifica-

tions may be obtained from Mr. C. H. Rust, city engineer.

TORONTO.—Tenders for counter, screens, book stacks,

etc., for branch library on the northwest corner of Gerrard

street and Broadview avenue, will be received up to Monday,
loth January. E. S. Caswell, Secretary-treasurer, Toronto

Public Librarv Board.
TORONTO.—The city of Toronto will shortly invite

tenders for sixteen tons cast iron manhole covers, sludge

valves, penstocks, one hundred and fifty tons of cast iron

pipe, twenty-six tons special castings, four 24-inch, two iS-

inch, and two S-inch centrifugal pumps, two 17S h-P->

two 125 h.p., two ID h.p. motors and two 200 h.p. gas engines,

garbage destructor, sewage screens and centrifugal dryers.

Mr. C. H. Rust is the city engineer.

TORONTO.—Tenders will be received until Monday,
December 20th, for alterations and fittings, Drill Hall. Tor-

onto. Further particulars obtainable on application to Mr.

Thos. Hastings, Clerk of Works. Toronto; Napoleon Tes-

sier, secretary. Department of Public Works, Ottawa.

(.\dvertisement in the Canadian Engineer.)
TORONTO.—Tenders will be received until December

2 1 St for a supply of 48-inch special castings for the connec-

tion between the waterworks tunnel and the new 15 million

gallon engine. Mr. Joseph Oliver. (Mavor) Chairman Board

of Control; Mr. C. H. Rust. City Engineer. (Advertisement

in the Canadian Engineer.)
Manitoba.

WINNIPEG.—Tenders are invited until Tuesday, 21st

December, for annual supply of fuel for Government insti-

tutions in the Province of Manitoba. R. Rogers, Minister of

Public Works.

WINNIPEG.—Tenders will be received up to Tuesday,
January iS, for removing the present superstructure and fur-

nishing and erecting new steel superstructure and floor,

complete, for Louise Bridge across the Red River. Plans,

specification and forms of tender may be obtained at the

office of Colonel Ruttan, the city engineer. M. Peterson,

secretary Board of Control.

WINNIPEG.—Sealed tenders, addressed to the Chair-
man Board of Control, for supply of labor and materials ne-

cessary for additions to piers of Louise Bridge, across the

Red river, will be received at the ofiice of the undersigned
up to II a.m., on Thursday, December 30, igog. Specifica-

tions and forms of tender, together with conditions govern-
ing tenders as prescribed by by-law, may be obtained at the

oftice of the City Engineer, James Avenue. The lowest or
any tender not necessarily accepted. M. Peterson, Secretary.

Board of Control Office, Winnipeg, December 8th, 1909.

WINNIPEG.—Tenders will be received up to Friday,

December 31st, for the supply of about eighteen thousand

posts, for the manufacture and delivery of about forty-two

miles of woven wire fence, and for the erection of the fence

along the right-of-way of the City's Transmission Line, be-

tween the Brokenhead River and the city. M. Peterson,

Secretary, Board of Control.

Saskatchewan.
S.ASKATOON.—Tenders will be invited by the Govern-

ors of the University of Saskatoon for the construction of a

college building, a dormitory and a power house.

Alberta.

MEDICINE HAT.—Tenders will be received until

Tuesday, January 4th, for clay products plant, including
three high-pressure boilers, 120 horse-power Corliss engine,
generator and engine, pumps, pans, elevator, pulley, belt-

ing, sewer pipe press, structural steel, 4 horse-power gas
engine, four side-dump cars, gap lathe, iron planer, forge

and blacksmith tools, 500 horse-power heater and fire hose.

Address communications to Warren Overpack, 404 N. Des
Moines Street, Webster City, Iowa.
British Coiumbia.

PRINCE RUPERT. — Tenders will be received up to

Wednesday, the igth January, 1910 for the construction and
completion of a portion of the permanent system of sewer-

age. Plans, etc., may be seen at the office of Public Works
Department, Victoria. B.C., the Government Agent, Mr.

James H. Bacon, Harbor Engineer, Prince Rupert, B.C. ;

the Government Agent, New Westminster, the Provincial

Timber Inspector, Vancouver. F. C. Gamble, Public Works
Engineer, Victoria, B.C.

VANCOUVER.—Tenders will be received until Wed-
nesday, January 12th, for next year's waterworks supplies,

including ten miles of steel and iron pipe, as follows:—Three
and a half miles of six-inch, one mile of eight-inch, and two

and a half miles of twelve-inch. This pipe is to be three-

sixteenths of an inch thick, and to stand a pressure of 300
pounds. 250 tons of four-inch cast iron pipe, are also

required. Mr. W. A. Clement is citv engineer.

VICTORIA.—The Grand Trunk Pacific Railway is in-

viting tenders for the construction of large wharves at Vic-

torin. to cost $100,000.

U. S. A.

ALBANY, N. Y.—Tenders will be received until Tues-

day. December 28th. for improvements to the Erie and Cham-
plain canals. Further particulars on application to F. C.

Stevens, superintendent of Public Works. Albany, N. Y.,

and at Can,il office. Spaulding's Exchange, Buffalo, N. Y.

DETROIT. MICH.—Proposals will be received up to

Tuesday. December 28th. for fumishincr and erecting the

c'nirturnl steel and iron work for Engine Room buildir," of

ti.- Vrw PiniTiln-' Station. Beni. F. Guiney, Secretary.
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PITTSBURG. PA.—Responsible parties can secure op-

portunities of figuring on 400,000 cubic yards of dirt work,
provid.cd they have the proper shovel plant and can give pro-

per references. R. L. McKallip, 2S35 Smallman Street.

HOLTON, KANS.—Tenders will be received until Jan-
uary 12th, for the construction of, (a) About 45,000 feet of

8-in. sewer; 64 M.h. ; 35 ft. (b) About 14,000 feet of 10-in.,

i2-in. and 15-in. sewer; 41 M.h. (c) A disposal plant. Wil-
liam C. Bryant, Engineer.

CONTRACTS AWARDED.

Nova Scotia.

11.\L1F.\X.—Tenders for three thousand feet of fire hose
were considered at Monday's meeting of the firewards, and
the following contracts, for 2j'3-inch hose, were awarded:

—

Canadian Rubber Company, of Montreal, 1,000 feet " Key-
stone " brand at $1 ; 1,000 feet " Paragon " brand at $1 to

the Gutta Percha & Rubber Company, of Toronto
; 500 feet

of " Para " at $1 to Stairs, Son & Morrow, of Halifax, and
500 feet " Crescent " at $1 to Austen Brothers, of Halifa.x.

The La Franc Company, of Elmira, N.Y., U.S.A., will sup-
ply ;oo feet of chemical engine hose at 60 cents, while the
Dunlop Rubber Company, of Toronto, received an order for

a hundred feet at 50 cents and a quantity of suction hose.
SYDNEY.—William Little has been awarded a contract

for sewer construction at 23 cents a foot.

Quebec.
.*\RTH.\BASK.^.^For the construction of a steel bridge

on the Becancour River, the County of .\rthabaska received
the following tenders, that of Joseph Gosselin being ac-

cepted :
—

J. Lacoursiere, N. Nolin and J. D. Lachance, Quebec $21,570
The Laurentian Construction & Engineering Com-

pany, Montreal 20,gio
MacKinnon, Holmes & Company, Sherbrooke .... 20,225
The Phoenix Bridge & Iron Company, Montreal, P.Q. 19,925
Pepin & Michaud, .\rthabaska 18,300
The Jenks-Dresser Company, Sarnia, Ont i7)36o

Joseph Gosselin, Levis, Que 16,000
MONTREAL.—The Fairbanks-Morse Company were

awarded a contract for supplying steam power plant and elec-

trical equipment for the new plant of the Solcdan Mining &
Milling Company, of Mexico.

MONTREAL.—The town of St. Louis received the fol-

lowing tenders for the construction of a subway under the

C.P.R. tracks:—\V. Duquette, $80,000; Henault & Heffer-

man, $120,000; the Clinton Company, $187,467. The con-
tract was not awarded.
Ontario.

COB.\LT.—The Temiskaming & Northern Ontario Rail-

way have awarded a contract for rock work in the station

yards here to Canadian Contracts, Ltd., of Toronto.
HAMILTON.—The tender of the London Machine Com-

pany for a punching machine for the board of works yard was
accepted at $422.50.

HAMILTON.—The Smart-Turner Machine Company of

this city have been awarded the following contracts, amongst
many others :—Page Hersey Iron Tube Company, Toronto, a

side suction centrifugal pump ; the Toronto Ferry Company,
Toronto, triplex power pump ; Shea's new theatre, Toronto,
automatic feed pump and receiver; John C. Mundell & Com-
pany, Flora, a duplex pump.

LONDON.—The engineers of the Hydro-Electric Com-
mission will report to the Utility Board at their next meeting
that they found the lowest tender for the power station equip-

ment was submitted by the Canadian Westinghouse Com-
pany, who will probably receive the contract.

NIAGAR.A. FALLS.—The Canadian Contracts, Ltd., has

been awarded a contract by the Ontario Hydro-Electric Com-
mission, for the construction of an underground conduit

system, whose purpose will be to form a connection between
the sub-station of the Hydro-Electric Commission and the

distributing station of the Ontario Power Company. The
system will carry cables with a capacity of 12,000 volts.

TORONTO.—The Waterous Engine Works Company, of

Brantford, Ont., were awarded the contract for two new steam

fire engines at $10,500.

TORONTO.—The tender from the Jenks-Dresser Com-
pany, of Sarnia, for $1,000, for the supply, erection, and
completion of steel floor beams and posts for the new
engine-room at the main pumping station was accepted.

Alberta.

1 RANK.—Genera' Manager Alfred Muller, of the Can-
adian Consolidated Coal Company, has let the contract for
supplying machinery to H. Y. Lloyd. The proposed plant
will lie the largest in the Crow's Nest Pass.

British Columbia.
VICTORIA.—A contract for construction of Lampson

Street School at $14,854 was let to Thomas Ashe. Foul Bay
Road.

NORTH VANCOUVER.—The following tenders were
opened by the district council for a quarry railroad equip-
ment. Mussens, Ltd., $676, and $25 additional for delivery
ai the quarry. Langlcy & Williams, $873. Bayfield &
Williams $536, and Robert Ward & Company, for wire rope
only.

VANCOUVER.—A. Morrison has been given a contract
for grading Ash Street, at $41 a chain and 23rd Avenue at

$43 by the municipality of Point Grey.
VANCOUVER.— In response to invitations for tenders

on materials, supplies, labor, tools, etc., required in the con-
struction of a reinforced concrete dock in North Vancouver,
the North Vancouver Ferries Company, whose stock is con-
trolled by the city, received the following:—

*Mr. P. Cotton, Vancouver $28,952
Patterson Timber Company, Vancouver.... 35,900
Booker & Campbell, Bellingham, Wash.,

y.S.A 33,8is
Engineer's Estimate 26,796

* .Accepted.

George S. Hanes, engineer for citv and Ferry Company.
U. S. A.

-NEW YORK (N.Y.)—The contract for placing 1,200
Raymond concrete piles in the foundations of a reinforced
c6ncrete shop building to be erected at the Schenectady works
of the General Electric Company by the Stone & Webster
Engineering Corporation, has been awarded to George W.
Van Vranken, Schenectady, representative of the Raymond
Concrete Pile Company, of New York and Chicago.

RAILWAYS—STEAM AND ELECTIMC

New Brunswick
ST. JOIIX.—It is stated by Mr. C. O. Foss, superinten-

ding engineer of the National Transcontinental in New
Brunswick, that ninety per cent, of the grading in that pro-

vince is now completed. The line through New Brunswick
is not very extensive, although the work is heavy and ex-

pensive. During the past summer 140 miles of track have
been laid, nearly half of the entire section. With the large
amount of grading done it is expected that the rest of the

track laying will be finished early next summer.
Quebec.

HULL. — The Gatineau and Ungava Railway, with a
capital stock of two million dollars, will apply to Parliament
for power to construct and operate a line from a point on
the Transcontinental Railway in Quebec to Leaf Lake, on
Ungava Bay, about 800 miles.

QUEBEC.—The Northern Quebec Colonization Railway
Company, want power to build a railway from Tadousac,
Que., to Hannah Bay, Ontario, with a branch line. Smith
& Johnston. Ottawa. Ont.. solicitors.

MONTREAL.—It is reported this week that the C.P.R.
is not considering any extensive introduction of electric trac-

tion on its present system.
Ontario.

BRANTFORD.—J. S. Clark and H. C. Zwetsch of Buf-
falo, are applying to the city council for a franchise in con-
nection with a railway from here to Port Dover.

DESERONTO.—The Bay of Quinte Railway Company,
will apply to Parliament for permission to construct a branch
15 miles long from Bridgewater, Ontario to Actinolite Mines,
Ontario.

OTTAWA.—The Grand Trunk Pacific Branch Lines
Company will apply for permission to build numerous
branches in the West and to issue bonds to the extent of
$30,000 a mile.

OTTAW.A.—The following notices appear in The Can-
ada Gazette for Dec. nth:

—

Western Alberta Railway Company will apply for exten-
sion of time for commencing and completing its line.
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The Ottawa, Rideau Valley and Brockville Railway, will

apply for power to build a railway from Ottawa, to Brock-

ville, Ontario.
Western Canada Power Company, Limited, want to en-

large the scope of their charter, so as to build and operate

railways, telegraph and telephone lines. Code & Burritt

are their Ottawa agents.

Manitoulin & North Shore Railway want extension of

time for completing their Sudbury-Little Current branch

and for commencing construction of other branches.

The Toronto Central Terminal Company apply for power

to construct and maintain passenger and freight stations and

other terminal facilities.

The Hudson Bay and Northwestern Railway will pro-

bably amalgamate with the Manitoba & Keewatin Railway.

The Ontario & Ottawa Railway apply for power to build

and operate a line from Lake Couchiching to the Township
of Snowden to Renfrew, to Hull, to Ottawa.

Hamilton. Waterloo and Guelph Railway will apply for

permission to build an extension to Toronto.

TORONTO.—The Canadian Northern Railway will pro-

bably construct a spur line along the east bank of the Don
into the .'^shbridge's Bay district.

TORONTO.—The Grand Trunk Railway have been
ordered to build a viaduct at Sunnyside.
Saskatchewan

REGIN.'V.—The Saskatchewan Central Railway will apply

for permission to build and operate a line through Battleford

to Edmonton, with five branches. Smith & Johnston, of

Ottawa, Ontario, are solicitors for the railway.

YORKTON.—A locating party of the Grand Trunk Pa-

cific, under the charge of Engineer Greaves, has started to

locate a line from Yorkton north to cross the Canadian
Northern main line at Canora or Tiny and thence to the

Hudson Bay. The line will be commenced in the spring and
42 miles built next summer.

OTT.MVA.—Mr. M. J. Butler, deputy Minister of Rail-

ways, reported on Monday at some length in connection
with the Hudson Bay Railway. Two routes were surveyed.
Fort Churchill route of 477 miles would cost, including ter-

minal facilities, $19,108,672; the Nelson route, 410 miles,

is estimated to cost, with similar facilities, $16,426,340. The
latter is favored. The line is not only 67 miles shorter, but
Nelson has a better harbor, while the country through
which the line would run is better. A fair proportion of it

is available for settlement, whereas on the Churchill route
there is no such probability beyond Split Lake. The dis-

tance from Liverpool to Port Nelson is 3,200 miles, as
against 3,007 from Montreal to Liverpool. The grades are
21 feet to the mile. The Deputy Minister has altered the

surveyors' estimates so as to provide for an 80-pound rail

instead of 60 pounds.
Manitoba.

WINNIPEG.—Construction contracts will be let in

March by the Alberta and Great Waterways Railway officials,

who expect to have the line in operation to a point 150 miles
to the north of Edmonton by the middle of next summer.
The remaining 200 miles of the line to Fort McMurray is

also expected to be completed by the fall of i<)ii.

British Coiumbla.

VANCOUVER.—In addition to the Canadian Northern
and Kettle River Railway Bills which will be among the first

to be considered at the session of the Legislature which
oi.ens on January 20th, are many other schemes for new rail-

ways in this Province. Last week's "Gazette" contains
notices of nine railway bills, seven of which are for new lines.

Messrs. .A.bbott & Hart-Mcllarg, of this city, are applying
for ihe incori-oration of a company to build and operate a
ra'lway from Vancouver to New Westminster. A bill is also

promised for the revival of the Vancouver & Nicola Valley
Railway Company charter of 1008. and another to extend the
time for the commencement of operations on the enterprise
of the Graham Island Railway Company. Barnard & Robert-
son have charge of a bill for a rival Graham Island project.

Frank Higgins has the interests of another Graham Island
road : Taylor, Hulmc & Innes are looking after the Robson
Bight & West Vancouver Island Railwav Bill ; and Wilson
& Bloomficid the projected road from Menzies Bay to the
junction of the Salmon and Memekav rivers.

NELSON.—The portion of the V. V. & E. between Kere-
meOs and Hedley and from Hedley to Princeton, a distance
of about 42 miles, which has been under construction for two
years, has been accepted by the Government Inspector of

Railways, Mr. H. A. K. Drury, and has now passed from the
construction department of the Great Northern Railway to

the operating department. Chief Engineer J. H. Kennedy
is transferring his headquarters to Abbotsford, and is leaving
Mr. H. M. Hale to take charge of construction westward
from Princeton. Mr. Hale is moving from Hedley to Prince-
ton.

VANCOUVER.—Plans for building a subway between
the inlet front and the False Creek railway yards have been
marked out by the local engineering staff of the C.P.R.

SEWAGE AND WATERWORKS.

Quebec.
MONTREAL.—Messrs. Quinlan & Robertson have com-

menced the enlargement of the old conduit.

Ontario.

GUELPH.—Contractor Conn, who constructed the new
waterworks pipe line, is suing the water commissioners for

extras amounting to $9,083.48, claiming that work which
had to be done over again to stop leaks in the conduit was
not called for in the contract.

ORILLIA.—The Water Committee have recommended
extensions of water mains. The acceptance of the Canada
Foundry Company's tender referred to on page 606 of our
issue for November 26th, was confirmed.
Saskatchewan.

S.'\SKATOON.—Sewer and water extensions for 1910 are

estimated to cost $200,000. Mr. George S. Clark is city

engineer.

British Columbia
NEW WESTMINSTER. — The Vancouver Power Com-

pany have been granted a patent for a tract of land compris-
ng eighteen thousand acres surrounding Coquitlam Lake
and, according to the latest issue of the Canada Gazette,
they are prepared to enter into an agreement to supply this

city with water.
VANCOUVER.—W'aterworks superintendent Maddison

reported that it would cost $8,000 to repair the damage done
to the civic water system by receat floods.

VICTORIA.—Assistant City Engineer Bryson submitted
his preliminary report on the Sooke Lake water scheme at

a recent council meeting. He estimated that it would cost
$1,500,000 to construct the necessary dam, tunnel and pipe
line, and recommended a more detailed survey in the spring.

LIGHT. HEAT. AND POWER

Ontario
LONDON.—There is a movement on foot to sell the

plant of the London Electric Company to the city, to be used
as a reserve steam plant for Niagara power.

OTTAWA.-

—

A by-law to give the Metropolitan Company
a 25-year franchise, for heat and power only, conditional
on the company being in a position to deliver 1,000 horse-
power in three years will be submitted to the ratepayers
at the January elections.

PETFKli'OROUGH.-On January 3rd. the ratepayers
will vote on a by-law drafted to grant the Peterborough Light
& Power Comjiany the rio-ht to erect poles and supply power
for thirtv years.

j
PORT ARTHUR.—The ratepayers of the city are to

have an opportunity of declaring their opinion on the respec-
tive propositions of the Ontario Hydro-electric Commission
and the Ontario & Michigan Power Company at the muni-
cipal elections in January.

TORONTO.—The St. Catharines Hydraulic Company
are suin<r the Dominion government for unstated damages
in connection with the cancellation of their lease of the water
power privileges of the old Welland Canal. Mr. Justice

j

Cnssel? in the Exchequer Court, reserved judgment.
British Columbia.

I

X'.-W'COL'VER.—A new unit which will mean an increase

I

of 10,500 horse-power for the British Columbia Electric Rail-
I way, has just been installed at Lake Buntzen, and is now in

partial operation. The final test of the new machnery, the

,
installation of which was completed last week, has not yet

been made as the governors are not yet placed in position,

1 but it has already carried over 8,000 horse-power with ease.
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This additional power unit brings the total number up to

five, operating- on four transmission lines. The machinery
of the new unit includes an electrical generator, made by the

Dick Kerr Company, of Preston, Enghind, and a water wheel,

the largest of its kind ever made, designed by the Doblc
Company, of San Francisco, and manufactured by the John
McDougall Caledonian Ironworks, of Montreal, Que. From
the entrance in the dam, a stave pipe line seven feet diameter
runs to the crest of the hill, and from there a steel pipe of

about the same diametrical dimensions takes the water to the

new wheel in the power house. Work has been proceeding
on this addition all summer.

FINANCING PUBLIC WORKS.

The following municipalities recently sold debentures :

—

Point Grey, B. C, $28,000.
Kipling, Sask., $14,000, schools.

Ottawa, Ont., $160,000, schools.

Winchester, Ont., $12,249, cement sidewalks.
Lucknow, Ont., $3,500, civic buildings.

Ontario.

BELLEVILLE.—By-laws for a bridge over the River

Moira and to grant permission to the Seymour Power & Elec-

tric Company, to erect poles and string wires on certain

county roads, have passed second reading in the Hastings
County council.

PENET.A.\GUISHENE.—This municipality will apply

to the Legislature for permission to issue debentures

amounting to $24,220 for sewer extensions now under way,

for completed works and for bonuses to the North Simcoe
Railway and several factories.

NEWMARKET.—Debentures for cement walks, bridges,

etc., amounting to $20,000, are offered for sale by J. E.

Hughes, town clerk.

W.A.TERLOO.—The ratepayers will vote on the follow-

ing by-laws:—$3,000, gravel pit; $8,000, new market build-

ing. Mr. F. S. Kumpf, town clerk.

S.-\RNIA.—A water main by-law is at present before tne

council.

OTTAW.A.—The ratepayers will vote on a $45,ooo gar-

bage by-law.

AMHERSTBURG.—The council are considering a $20,-

000 public school bv-law.

PETERBOROUGH. — The ratepayers will vote on a

$19,000 isolation hospital bv-law.

ST. THOM.JiS.—The ratepayers will vote on a $25,000

street railway extension bv-law.

WETLAND.—The ratepayers will vote on a $13,500 by-

law to meet the Methodist Church debt. A new paving by-

law is before the council.

NEW LISKEARD.—The ratepayers will vote on the

following by-laws ; $28,000 for macadamizing streets, and

$2,51x1 for the purchase of fire apparatus.

Manitoba
WINNIPEG.—The following by-laws carried: $150,000

for underground conduits for power wires, $50,000 for

municipal baths. The by-law for $50,000 for a civic art

gallery was defeated.

C.ARBERRY.—By-laws have been passed to issue $1,-

561.75 5 per cent. 2o^year, and $1,418.75 5 per cent. 20-year

local improvement debentures. Geo. Balfour is town trea-

surer.

GRANDVIEW.—Sewer debentures amounting to $3,000

are offered for sale by William Dickie, secretary, of this town.

Saskatchewan
MAIDSTONE.— T. L. Courtice. secretary-treasurer, of-

fer> for sale, $2,000 permanent improvement debentures.

Alberta

C.\MROSE.—Applications will be received up to Janu-

ary ist, for $6,000. debentures. O. B. Olson, secretary-trea-

surer.

LETHBRIDGE.—The Parks bv-law carried by a large

majority, while the street railway and gas franchise by-laws

were defeated.
British Columbia

POINT GREY.—The ratepayer? will vote en a $250,000

street imnr'^vement by-law.

VICTORI.'X.—The ratepayers will vote at the forthcom-

ing election on a $52,000 cemetery extension by-law.

MISCELLANEOUS.

Quebec.
MCJ.NTkEAL—The Koad Committee has made a list of

requisitions to meet next year's administrative expenses,
amounting to $2,036,284, including:

For macadam $930)333 00
Wooden sidewalks 179,310.40
Repairs to pavements 262,050.00
Repairs to sidewalks I76,48(j.25
Crossings 43,714.20
Curbstone 15,924.20
Gullies 52,675.00
QUEBEC.—Preliminary work on the reconstruction of

the Quebec Bridge was commenced on Wednesday, December
8th.

Ontario.

NORTH BAY.—The town clerk has been authorized to

write for prices and particulars of snow ploughs.

OTTAWA.—Hon. G. P. Graham recently stated that the
contract for the sub-structure of the new Quebec Bridge had
been awarded to M. P. Davis. The contract calls for two
pneumatic caissons^ two abutments, two anchor piers and
one intermediate pier, at a total cost of .$2,448,475. The
cost of the masonry work in the two pneumatic caissons will

be $2,800,000, and these will be required whatever type of

superstructure is decided upon. Pending such decision, it

was not considered wise to give an estimate of the cost of the

superstructure. The total cost to date to the Government of

the bridge has been $6,905,852, which includes subsidies to

the amount of $374,353.

Manitoba.
WINNIPEG.—At a recent meeting of the Board of Con-

trol, Mr. W. F. Fallman, city street commissioner, recom-

mended the use of oil for street sprinkling.

WINNIPEG.—Col. Ruttan, city engineer, has prepared

particulars of the proposed quay wall along the Red River.

The area would be approximately ninety square yards and
the bulk thirty cubic y ards per lineal foot. Including con-

crete, excavation and foundation work, the cost would pro-

bably be $400 per lineal foot, say, $2,000,000 per mile. The
first thing necessary would be to make a survey, which
would give the necessary definite information by boring,

etc., and would cost from $3,000 to $4,000 per mile.

British Columbia.

VANCOUVER.—The Dominion Railway Commission
have granted this city permission to erect a bridge on the

C.P.R. tracks at Carrall Street.

VICTORIA.—Plans are said to be completed for a forty

million dollar steel industry on the coast. The syndicate,

which is known as the Western Steel Corporation, recently

purchased large iron deposits on Vancouver Island. Herbert

E. Law, of San Francisco, and James A. Moore, Seattle, are

interested.

VICTORIA.—Mr. Bayfield, engineer of the Public Works
Department, who was previously connected with the Mon-
treal Harbor Works, has outlined plans for a new steel steam-

er for use as a dredge tender. The department is also con-

sidering the purchase, at a cost of $350,000, an elevator

dredge for use in improving the First Narrows at Vancouver,

for which surveys and plans have been made. One and a

half million yards of material will be taken away.

PERSONAL NOTES.

MR. HUGH C. BAKER, manager of the Bell Telephone
Company in Hamilton. Ont., one of the fathers of telephony

in Canada, and a builder of the original Hamilton Street

Railway, has resigned.

MR. THOMAS LEOPOLD WILLSON. of Olitawa, On-
tario, receives the first award of the McCharles prize, which
will be given from time to time, like the Nobel prizes in a

small way, to any Canadian who invents or discovers any
new and improved process for the treatment of Canadian
ores and minerals, or for anv imoortanlt discovery that will

lessen the dangers and loss of life in connection with the use

of electricity in supplying power and lie'ht. Mr. Willson

was born in Princeton. Oxford Co.. Ontario, and is the in-

ventor of the Willson Acetylene Flare Light, manufactured
bv ithe International Marine Si>,'nal Company, of Ottawa.
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer

Cor a small fee.

8783~Novembcr 30—At St Antoine Street, Tetraultville, P.Q. ; across the

C.P R
S7S4—November 30—At public crossing one-quarter mile east of Shaw

Station, Ont., and the C.P.R. at public crossing 400 yards west of St.

Cuthbert Station, P.Q.

8785 to S793 Inc.—November 22—Granting leave to the Manitoba Govern-

ment Tc'ephones to erect, place, and maintain its wires across the tracks

of the C.P.R. at three points; the C.N.R. at five points; and the G.T.P.

Railway at one point in the Province of Manitoba.

8794 to 8798 Inc.—December 1—Granting leave to the Government of

the Province of Alberta, to erect, place, and maintain its telephone wires

across the tracks of the G.T.P. Railway at two points; C.P.R. at two

points, and the C.N.R. at one point.

gypg—Dccembcr i—Granting leave to the Saskatchewan Government to

erect, place, and maintain its wires across the track of the C.N.R. at

Hague. Sask.
SSco—November 30—Directing the C.P.R. to reconstruct the culvert

under its tracks at mileage 3.3 Sudbury Section, to carry o£f the water at

Lily Lake, Township of Humphrey, Ont.

8801—December i—Amending Order No. 7746, dated August 5th, 1909,

approving location of C.N.R. from Tp. 15, R. 17, west- of the 6th Mer. to

Sec II, Tp. 14, R. 17, west of the 6th Mer., mileage o to 5, B.C., by chang-
ing the reference to Range 17 in said Order to read "Range 27."

8S02—November 29— Authorizing the C.P.R. to open for the carriage of

traffic that portion of the second track of its line of railway from mileage

59.4 to mileage 59.6, on its Fort William Section.

8S03—November 18—Authorizing the C.N.Q. Railway to construct, .main-

tain, and oper.ate a branch line of railway, or spur from near St. Marc's
Junction, through the parishes of St. Marc, Grodines, and St. Albans,

County Portneuf, P.Q.
8S04—December i—Approving stress sheets of the C.N.R. Company's

Lac Ouareau-Rawdon Extension.
8805—December i—Granting leave to the C.N.O. Railway to construct

its line of railway across six highways in Township of Whitechurch, County
York, Ont.

8S06—November 30—Extending until June ist, 1910, the time within

which the Bell Telephone Company may file with the Board tariffs of tolls

of telephone tolls.

8S07 -November 30—Extending until June ist, 1910, the time within

which the North American Telephone Company may file with the Board
tariffs of tolls of telephone tolls.

8808—November 30—Certifying that amended plan of the right-of-way

of the C.N.R. as constructed across the S.E. K of Sec. 24, Tp. 43, R. 4i

west of the 3rd Meridian, north 28 miles from Dalemy, has been accepted.

8S09—November 27—Dismissing application of the city of Edmonton,
Alta., to provide that the G.T.P. Railway and the C.N.R. each install and
maintain its own diamond crossing, in the city of Edmonton, Alta.

8S10- November 27—Dismissing application of the city of Edmonton,
Alta., to provide that the G.T.P. Railway and the C.N.R. each install and
maintain its own diamond crossing, and that street barriers or gates, to-

gether with home signals, to be operated by a watchman, in said city.

881 1—November 30—Authorizing the G.T.R. to construct, maintain, and
operate branch line of rai!way, or siding, in the city of Hamilton, Ont., to

and into thr premises of the Otis-Fensom Elevator Company, Limited.
8812—November 30—.'Authorizing the C.P.R. to construct, maintain, and

operate a siding to and into the premises of the Noxon Company, at
logersoll, Ont.

8813—November 30—Directing that the G.T.P. Railway construct high-
way crossing and road diversion between Sees. 35 and 26, Tp. 35, R. 12,

west of the ird Meridian, District Saskatoon, Sask., in accordance with
and subject to the General Regulation of the Board Affecting Highway
Crossings.

8814—Novrmber 29—Authorizing the C.P.R. to construct, maintain, and
operate industrial spur in Lots 15 and 16, R. 7, Tp. of Aylwin, P.Q.

8815—November 30—Dismissing application of the Townships of Tilbury
East and R.alcigh, for construction of bridge over leannette's Creek and
Baptists Creek by the G.T.R. Company on its Southern Division.

8816—Dt;ccmbef 3—Authorizing the C.N.O. Railway to open for the
carriage of tr.iffic that portion of its line of railway, Otlawa-Hawkcsbury
Division from Rockland to Hurdman's Bridge, near Gladstone Avenue,
Ottawa, Ont.

8817—December 3—Approving by-law of the C.N.O. Railway authorizing
D. B. Hanna, Guy Tombs, and W. H. Jordan, each, or any of them to

prepare and i<i«ue tariffs of tolls to be charged by the C.N.O. Railway be-
tween and including Hawkesbury and Ottawa, Ont.

8818—December 3—Approving Standard Passenger Tariff C.R.C. No.
<53' providing for maximum passenger rale of three cents per mile be-
tween all stations on the C.N.Q. Railway and Ottawa Section of the
C.N.O. Railw.ty

NEW CRAB DREDGE.

A powerful self-propelling grab dredge has just been
completed to the order of the Egyptian Government for the

Upper Nile. This is the third dredge which the Soudan Ir-

rigation Department designed for the work of rectification

of the Upper Nile, upon which it is engaged and by
means of which the potentiality of the river for irrigation

purposes will be greatly increased. The first dredge is of

the dipper type for embanking jiurposes and is already in

service. The second is of the hydraulic type aiid is now
being erected at Khartoum, while the third dredge is in-

tended to deal with the *'sudd" and will be provided with

appliances for cutting the sudd as well as removing it. This
vessel is built in the form of a light draft river steamer, 160

feet long by 32 foot beam and 2 feet 9 inches draft, and
was built by Wm. Simons & Company. Limited. Renfrew,
Scotland. The three dredges have been built to the designs

and specifications of Mr. A. \V. Robinson. M. Can. Soc. C.E.,

of Montreal, Consulting Engineer to the Soudan Irrigation

Department. —
MARKET CONDITIONS.

NEW INCORPORATIONS.

.Mcx. Bremner, Limited. Montreal, Quebec. $200,000;
to manufacture and sell cement, drain pipes, lime, plasteij

bricks and to deal generally in builders and contractors'
supplies.

The National Engineering Company, Limited, Montreal,
Quebec. $20,000; mechanciaj and electrical engineers. Ri-

chard T. Meneker, K.C., of Montreal, is a director.

The General Land & Industrial Company, Limited. $2,-

000.000, Toronto, Ontario ; lumber merchants. Jas. S.

Lovell. accountant, is interested.

Montreal, December i6th, tqoo.

The steel trade in the United States is now occupied in laying the
foundation for prices of finished material in 1910. Notification has been
given of an advance of 50c. per ton in the price of Lake Superior ore for

next season, beginning with May.
Already there has been an advance in ore prices in other parts of the

United States and abroad. The situation largely depends, however, upon
the future of coke. Already furnaces are trying to get $2.80, and it is said

that some sales have taken place at that figure for the first half of igio.

Railways have not been conspicuous as buyers during the present month
but it is expected that they will place heavv- orders during the coming
two or three months. There is business in sight for structural materiali

outside the railways, involving a heavy tonnage. This includes the Quebec
Bridge, for which about 60,000 tons will be required, this being one of the
largest structures now before the trade. Sheets, tinplates and other iron

products, continue in heavy demand, but other classes of material are not
being ordered in as large volume as during November, This was only to

be expected, as the rate of specifications during October and November
was too large to continue. The trade, generally, anticipates higher prices,

not only on pig-iron but on finished material of all kinds, for igio delivery,

especially for such as will require to be made from orders based on last

year's costs. At the moment, trade is a little quiet and will probably con-

tinue so for some weeks into the new year.

In England, conditions throughout the trade do not show any improve-

ment and, as a matter of fact, little hope can be held out for an improve-

ment during the remainder of this year or for some time to come. The
political situation is undoubtedly affecting trade prejudicely and, until this

is cleared up, material resumption of activity is unlikely to take place.

Prices on pig are being fairly well maintained, especially for steel making
grades. Foundry irons are a little weaker. The situation in Scot'and is

much better than in England, local conditions being more satisfactory.

German and Belgian conditions show some improvement and prices evince

an upward tendency. All classes of products from pig-imn arc held at

higher figures than for some time past. This condition will, no doubt, be

reflected later on in the English markets, especially if .American condi-

tions continue to improve. Meantime, however, local conditions in Great
Britain are not satisfactory, and stocks of pig-iron are accumulating.

In Canada, the situation is entirely satisfactory. So far as pig-iron is

concerned, conditions are becoming more strained than ever. Another
furnace is now out of the market, so far as supplying new business is

concerned, the reference being to the Midland furnace, its output being

sold up till the end of October next. Even the output of the large new
furnace, which is expected to go into blast about the beginning of March
next, is included in the above statement. When it is remembered that the

Nova Scotia Steel and the Dominion Iron companies arc both out of the

general market, their own output being required for their own steel plants,

and that the Algoma plant is in a similar position and in fact is also a

buyer, it will be seen that there i-; tittle Canadian pig-iron for sale. The
Algoma plant, however, has made its purchases for many months to come,

it is said. Demand for all classes of iron is on the increase and foreign

iron will have to be largely drawn upon in order to supply requirements.

Dealers in all sorts of finished and semi-finished material, inc'uding

plates, sheets, iron and steel bars, pipe and structural steel, report a very

du'l demand for their various lines. Some months and even weeks ago they

looked forward confidently to a more active trade and to a stiffening of

prices but, up to the present, neither has made its appearance. They
have now given up looking for any improvement for the remainder of this

year and will he well enough satisfied if it comes along within a reason-

able time after the beginning of iqio. That an improvement is coming

they rnnfidently prrdirt Me.Tntime.'thc market continues as fol'ows :—

Antimony.—The market is steady at 8 to 85ic.

Bar Iron and Steel.—The market promises to advanr<* «hortlv. Bar iron,

$1.85 per 100 pounds: best refined horseshoe, Sj.m: forged imn. $>; ml!^

sfeel. $1 85; sleigh shoe *teel, $1.8? for i x Uba^c ; tirr ^leel. $1.00 foi

ixii-hase: toe calk steel, $3. ,15; machine steel, iron finish, $1.90; im-

ported. Sa.ao.

Building Paper.—Tar paper, 7, 10, or iis ounces, $180 per 100 pound*;

felt paper, $3,7? per mo pounds; tar sheathinE. 40c. per roll of <oo iquare

feet; d'y sheathing. No. i, 30 to ^nc per mil at 400 square feet; tarred

fibre. <?c. per roll: dry fibre, <5C. (Ser Roofing; also Tar and Pitch^

Cement.—Canadian cement \s quotable, a^ follows, in car lots, f.o.b.,

Montreal :— $1.30 to $1.40 per 3So-Ib. bbl., in 4 cotton baifs, adding loc. for

(Continued on pajare 686.)
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SANITARY SCIENCE.
WATER-FILTRATION WORKS. By James H.

Fuertcs, ismo, xviii + 383 pages, 45 figures and
ao balf-toae plates. Cloth, $3.50. Contents.— In-

troductory. Intakes, Sedimentation, and Settling

Baiins. The Purification of Water by S!ovv Sand-
filtration. The Design, Construction, and Opera-
tion of Slow Sand-filters. The Purification of

Water by Rapid Sand-filtration. The Construction
and Operation of Rapid Sand-filters. Filtered-

water Reservoirs.

DISPOSAL OF MUNICIPAL REFUSE. By H.
dc B. Parsons, Consulting Engineer. 8vo, x + 186

pages, 73 figures, mostly half-tones. Cloth, $2.00.

Canten ts.—Foreword. Conditions. W.TSte Ma-
terials. Collections. Methods of Disposal. Re-
duction and Incineration. Economics. Snow Re-
movaL Pr.-ictica! Incineration. Tables : Classifi-

cation of City Wastes. Unburned Coal in Steam-
ash. Analyses of Household Ash and Mixed
Ashes. Analyses of Garbage. Composition of

Rubbish. Composition of Street-sweepings. Annua!
Collection of City Refuse in Tons. Collections of

City Refuse la Pounds per Capita. Average Col-
lections per Capita per Day. Approximate
Calorific Value of Refuse.

METHODS AND DEVICES FOR BACTERIAL
TREATMENT OF SEWAGE. By William Mayo
Venabic, 8vo, vi -f 236 pages, 43 figures. Cloth,

$3.00. Contents.—Introduction. Sources of In-

formation about Sewage Purification. Aerobic
Treatment of Crude Sewage. Mechanical Removal
of Sludge. Anaerobic Treatment of Sewage. In-

termittent Contact Systems. Automatic Discharg-
ing Devices. Percolating Filters. Summary of

Engineering Principles regarding the Design of

Sewage Purification Works. Difficulties experi-

enced in some Actual Installations. Suggested De-
signs to Meet Typical Conditions.

THE FILTRATION OF PUBLIC WATER-SUP-
PLIES. By Allen Hazen. Third Edition, Revised
and Enlarged, Svo, xii + 321 pages, fully illustrat-

ed with line and half-tone cuts. Cloth, $3.00.

Contents.—Introduction. Continuous Filters and
Their Construction. Filtering Materials. Rate of

Filtration and Loss of Head. Cleaning Filters.

Theory and Efficiency of Filtration. Intermittent
Filtration. Turbidity and Color, and the Effect of

Mud Upon Sand-filters. Coagulation of Waters!
Mechanical Filters. Other Methods of Filtration.

Removal of Iron from Ground-waters. Treatment
of Waters. Water-supply and Disease. Appendices
(eleven) and Index.

WATER-SUPPLY ENGINEERING. The Design-
ing, Construction, and Maintenance of Water-
supply Systems, both City and Irrigation. By A.

Fresco tt Folwell. Second Edition, Revised and
Enlarged, 8vo, xiv + 570 pages, illustrated with 95
figures and 19 full-page plates. Cloth, $4.00. Con-
tents.—Part I.—Designing. Synopsis. Requisites of

a Supply—Quality. Requisites of a Supply-
Quantity. Sources of Supply. Rainfall. Surface-
water. Rivers and Lakes. Ground-water. Gravity
Systems. Pumping Systems. Hydraulics. Dams
and Embankments. Purification of Water. Pump-
ing and Pum ping-engines. Designing. Part II.

—

Construction. Supervision and Measurement of

\Vork. Practical Construction. Part III.—Mainten-
ance. Reser\'oirs, Head-works, and Intakes. Purap-

ing-plants and Filters. Pipes and Conduits.
Clerical and Commercia!.

SEW^ER DESIGN. By H. N. Oeden, C.E.. As-

sistant Professor of Civil Engineering, Cornell Uni-
versity, lamo, xi -H 234 pages, 54 figures, 5 plates.

Clotlr; $2.00. Contents.—Genera! Considerations.
Preparatory Maps and Data. Excessive Rains

—

Proportion Reaching the Sewers. Relation of

Density to Percentage. Mathematical Formulae.
Estimating Future Population. Amount of Sewage
per Capita. Ground-water Reaching Sewers.
Grades and Self-cleansing Velocities. Develop-
ments of Formulae for Flow. Kutter's Formula.
Sewer Diagrams. Use of Diagrams. Sewer Plans.

Sewer Cross-sections. Flushing. Use of Tanks.

SEW\AGE AND WATER, THE PURIFICATION
OF. By W. T. Dibdin, F.I.C., F.C.S., etc., form-

erly Chemist to the London County Council. Third

Edition. Re-written and considerably Enlarged,
With additional Tables, Illustrations, and Dia-
grams. 379 pages. Demy 8vo. $6.00. Synopsis
of Contents.—General Contideratioas. Antiseptics,
or Preservation for Limited Periods ; Bactcriu-
logical Methods. Precipitation. Experiments at
Massachusetts and London. Sutton Experiments.
The Septic Tank and other Systems. Land Treat-
ment V. Bacteria Beds. Manchester Experiments.
Leeds Experiments. The Bacterial Treatment of

Factory Refuse. Screening. The Purification of

the Thames. The Discharge of Sewage into Sea-
water. The Filtration of Potable Water. System-
atic Examination of Potable Water. The Char-
acter of the London Water Supply. The Action of

Soft Water upon Lead. The Absorption of Atmos-
pheric Oxygen by Water. Analyses and their

Interpretation. Ventilation and Deodorisation of

Sewers. The Royal Commission on Sewage Dis-

posal. Appendices : (I.) Examination for Matters
in Suspension. (II.) Dissolved Oxygen.

SEWAGE, MODERN TREATMENT OF. The
preparation of Schemes, Laying of Sewers, and
Sewage Disposal. By H. C. H. Shcnton, M.S.E.
Second Edition. Illustrated. Crown Svo, $1.00.

ROADWAYS AND PAVEMENTS.
A TREATISE ON ROADS AND PAVEMENTS.

By Ira Osborn Baker, C.E., 8vo, viii -I- 655 pages,

171 figures, 68 tables. Cloth, $5.00. Contents. -

Introduction, Part I.—Country Roads. Road
Economics. Road Location. Earth Roads. Gravel
Roads. Broken-stone Roads. Miscellaneous Roads.
Equestrian Roads and Horse-race Tracks. Part
II.—Street Pavements. Pavement Economics.
Street Design. Street Drainage. Curbs and
Gutters. Pavement Foundations. Asphalt Pave-
ments. Brick Pavements. Cobble-stone Pavements.
Stone-block Pavement. Wood-block Pavements.
Comparison of Pavements. Sidewalks. Bicycle
Paths and Race Tracks.

A TEXT-BOOK ON ROADS AND PAVE-
MENTS. By Frederick P. Spalding, Second Edi-

tion, Revised, irmo, viii -+- 235 pages, 44 figures.

Cloth, $2.00. Contents.—General Consideration.
Drainage of Streets and Roads. Location and
Improvement of County Roads. Broken-stone
Roads. Foundations for Pavements. Brick,

Asphalt, Paved, Stone-block Pavements. City

Streets.

HIGHW^AY CONSTRUCTION. A Treatise on
Highway Construction. By A. T. Byrne, C.E.

Fifth Revised and Enlarged Edition, Svo, xHii -f

1040 pages, upwards of 300 illustrations. Cloth,

$5.00. Contents.—Pavements. Materials Employed
in the Construction of Pavements. Stone Pave-
ments. Wood Pavements. Asphaltum and Coal-

tar Pavements. Brick Pavements. Broken-stone

Pavements. Miscellaneous Pavements. Founda-
tions. Resistance to Traction. Location of

Country Roads. Width and Transverse Contour.

Earthwork. Drainage and Culverts. Bridges, Re-

taining Walls, Protection Works, Tunnels, Fenc-

ing, City Streets. Footpaths, Curbs, Gutters, Re-

construction and Improvement of Country Roads.
Maintenance—Repairing, Cleansing, and Watering.

Trees. Staking Out the Work. Specifications and
Contracts. Implements and Prices. Miscellaneous

Notes. Appendix. I.—Naming and Numbering
Country Roads and Houses. II.—Methods of As-

sessing the Cost of Street Paving. III.—Ordin-

ance Regulating the Width of Wagon-tires. IV.—
Cycle-paths.

MODERN METHODS OF STREET CLEAN-
ING.—By George A. Soper, Ph.D. Cloth; 6x9
inches; 200 text pages; 100 illustrations. Price, $i.

Contents;—The Use and Abuse of City Streets;

Fundamental Principles Applicable to Street Clean,

ing ; The Cleaning of Pavements; The Disposal

of Refuse; Summary of European Methods of

Street Cleaning; London; Westminster, London;
Manchester; Paris; Berlin; Hamburg; Cologne;
Amsterdam; New York. Index.

ROAD PRESERVATION AND DUST PREVEN-
TION.—By William Pierson Judson. Cloth; 6x9
inches; 144 pages; 16 i'lustrations. Price, $1.50.

Contents :—Road Dust, Its Control and Preven*

lion—Moiiturc—oil Emulsion*—Oils—CoaI-T»r Pre-
parations—Tar-Sprayiug Machines—TarMacadam
—Rock-Asphalt Macadam—BJtulilhic I'avcmeoL
The preservation of surface and the prevention of
dust on macadamized roads constitute two im-
portant problems to be solved by engineers
charged with the maintrnance of many thousandi
of milrs of broken stone roa^s. On thc^e matters
road builders have been working and experiment-
ing for some years ; the methods, costs, tests,

and other results of this work are here for the
first time compiled in book form. A necessary
and timely book for every engineer.

RAILROAD ENGINEERING.
A FIELD MANUAL FOR RAILROAD ENGI-

NEERS. By J. C. Nagle. Professor of Civil Engi-
neering in the A. and M. College of Texas. Sec-
ond l-.dition, Revised. t6mo, xv -4- 403 pages, 99
figures. Morocco, $3-00. Content s.^Rcconnois-
sance. Preliminary Surveys. Location. Transition-
curves. Frogs and Switches. Construction. Tables.

MANUAL FOR RESIDENT ENGINEERS CON-
TAINING GENERAL INFORMATION ON CON-
STRUCTION. By F. A. Molitor and E, J. Beard,
i6mo, iv -f Its pages. Cloth, $1.00. Contents.—
Alignment. Address. Back Filing. Bench-marks.
Berm. Burrow. Borrow Pits. Books. Bridgrs. Class!-

fication. Clearing. Contract. Contractors. Cross-sec-
tion. Curves. Cut Ditches. Diary. Ditches. Easement
Curves. Embankments. Employees, Estimates.
Excavations. Expense. Extra Bills. Express.
Final E- "mates. Finis.'?!ne. Foundations. Grades.
Grubbi g. Haul, instruments. Inspectt^prs Levels.
Level .nacs. Mascrtf-p. Mile-y -sts. Mc : ameots.
Monthly Estimates. Pay Rolls. I'ariy. Plank.
Plat. Pile Recorder. Pile and Trestle Bridges.
Post-office. Profiles. Qualifications. Quantities.

Ratc«). ReporL Resident Engineers. Road-bed.
Shrinkage. Specifications. Storms. Station

Grounds. Staking. Stationery. Suppiiei. Superele-
vation. Surface. Swell. Tables. Track Transit
Titles. Vertical Curves. W'ork. Waste.

FIELD MANUAL FOR ENGINEERS By the
late Philctus H. Philbrick, C.E., M.S. i6mo,
XV -f 388 pages, 152 figures. Morocco, $3.00. Cos-
tents.—Preliminary Operations. Adju»tmcntb, Use,
and Care of Instruments. Plane IrigoDometry.
Simple Curves Connecting Right Lines. Leveling,

Stadia Measurements, etc. Compound Curves. Re-
versed Curves. Turnouts. The True Transition

Curve. Calculation of Earthwork. Approximate
and Abridged Computations. Construction. Ex-
planation of Tables and Miscellaneous Topics.

RAILROAD ENGINEERS' FIELD-BOOK AND
EXPLORERS' GUIDE. Especially Adapted to the

Use of Railroad Engineers on Location and Con-
struction, and to the Needs of the Explorer in

Making Exploratory Surveys. By the late H. C
Godwin. i6mo, xii -f 357 page>, 100 figures.

Morocco, $3.50. Contents.—Part 1.—Dea'ing with

Railroad Location. Part II.—Dealing with Rail-

road Construction. Part III.—Dealing with Recon-
noissance and Exploratory Surveys. Part IV.

—

Giving Various General Information. To these

are added a Short Appendix and a Set of Tables,

comprising those generally required for field use.

THE ECONOMICS OF RAILROAD CONSTRUC-
TION. By Walter Loring Webb. C.E. Large
lamo, viii -f 339 pages, 34 figures. Cloth. $a.5o.

Contents.- Introduction. Part I.—Financial and
Legal Elements of the Problem : Railroad Sta-

tistics : The Organization of Railroads; Capitaliza-

tion; The Valuation of Railway Property; Estima-

tion of Volume of Traffic. Part II.—Operating
Elements of the Problem ; Operating Expenses

;

Motive Power ; Economics nf Car Construction

:

Track Economics; Train Rcistance; Momentum
Grades. Part III.—Physical Elements of the

Problem : Distance ; Curvature ; Minor Grades

;

Ruling Grades; Pusher Grades; Balancing Grades
for Unequal Traffic. Index.
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Power & Steam Pumps,
Centrifugal Pumps,
Rotary Pumps.
Stuff Pumps,
Force Pumps,
Independent Jet
Condensers,TraveI-
llng Cranes, etc.

The SMART-TURNER
MACHINE CO., Ltd.

HAMILTON, ONT.

(Continued from page 6S4
each bag. Good bags re-purchased at loc. each. Paper bags cost a%
cents extra, or loc. per bbl. weight.

Chain.— Prices arc at follows per loo lbs. :— Ji-inch, $4.90; s-16-inch,

$4.40: i^-inch, $3- 70: 7-16-inch, $3.50; J4-inch, $3.95; g-16-inch, $3.20; Hinch,

$3-15; Jj'-inch, Si.io; ?i-inch, S-^-os; i-inch, $3.05.

Coal and Coke.—Anthracite, egg» stove or chestnut coal, $6.75 per ton,

net; furnace coal. $6.50, net. Bituminous or soft coal: Run of mine. Nova '

Scotia coa\ carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately

$4 f.o.b., cars, Montreal
Copper.— Prices are strong at 14 to 14MC.
Eiplosives and Accessories.—Dynamite, 50-lb. cases, 40 per cent, proof,

ISC in single case lots. Montreal. Blasting powder, =5-lb. kegs, $2.25 per

keg. Special quotations on large lots of dynamite and powder. Detonator

caps, case lots, containing 10,000, 7sc. per 100 ; broken lots, $1 ; electric

blasting apparatus :—Batteries, 1 10 lo holes, $15; i to 20 ho!es, $25; 1 to

30 boles, $35; I to 40 holes, $50. Wire, leading, ic. per foot; connecting,

50c. per lb. Fuses, platinum, single strength, per loo fuses:—j-ft. wires,

$3; 6-ft. wires. S3-54 : 8-ft. wires, $4.08; 10-ft. wires, $5. Double strength

fuses, 4-ft.. $1.75; 6-ft., $4.20; 8-ft., $4.83; lo-ft., $5.37- Fuses, time, double-

tape. $6 per 1,000 feet; explohraeters. fuse and circuit, $7..<;o each.

Galvanized Iron.—The market is steady. Prices, basis. 38-gauge, are :~

Oticen's Head. $4.10; Colborne Crown, $3.85; Apollo, loJi oz., $4.05.

Add 25c. lo above figures for less than case lots ; 26-gauge is

»5c. less than 28-gauge. American 28-gauge and English 26 are equivalents,

as are American loS^ or., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvaniied).

Iron.—The outlook is strong. The following prices are for carload

quantities and over, ex-store, Montreal, prompt delivery ; No. i Summerlee,

$31.50 to $32 per ton; selected Summerlee, $21 to $21.50; soft Summerlee,

$30-50 to $21; Clarence, $19.50 to S20; Carron, No. i, $21.50 to $22, and
Carron special, $31 to $21.50.

Lathe.—See Lumber etc.

Lead.—Prices are about steady at $3.55 to $3.65.

Lead Wool.— $10. eo per hundred, $200 per ton, f.o.b., factory.

Lumber. Etc.— Prices on lumber are for car lots, to contractors, at mil'

points, carrying a freight of $1.50. Red pine, mil' culls out,

$18 to $33 per 1.000 feet; white pine, mill cu'ls. $16 to $17. Spruce, i-in.

by 4-'a. and up, $15 to $17 per 1.000 ft.; mill culls. $12 to $14. Hemlock.
log nin. cnlls out. $13 to $15. Railway Ties; Standard Railway Ties,

hemlock or cedar, 35 to 45c. each, on a 5c. rate to Montreal. Telegraph
Poles! Seven-inch top, cedar poles, 3^-ft. poles. $1.35 to $1.50 each; io-ft..

Si. 75 to $3 ; ij-ft.. $3.75 *o $3.25 each, at manufacturers' points, with «c

freiehl rate m Montreal Laths : Quotations per 1,000 laths, at point*

earring $1.50 freight rate to Montreal, $3 to $i. *^hing*es: Cedar
shtne'es, tame conditions as laths, X. $i.co; XX. $2 ^n ; XXX. $3-

NallS.—Demand for nails is better and prices are firmer, $2.40 per

keg for cut. and $2.15 for wire, base prices. Wire roofing nails. 5c. lb.

Paints.—Roof, barn and fence paint, ooc. per eallon ; girder, bridge
and itnictura' paint for steel or iron—shop or field— $1.20 per gallon, in

barreN : liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealerr are
«oinpe1>d to meet competition from all sources. Prices are easy and ap
proximately as follows :—$31 for 6 and 8-ineh pipe and larger ; $32 foi

S-ioch and 4-inch at the foundry. Pipe, specials, $3 per loo pounds. Ga«
pipe it quoted at about $1 more than the above.

Pipe—Wrought and Galvanized.—Demand is innch better and
the tone i« firm. though prices are steady. mod crate- «itrd
lots beinv - t<-inch. $c5o with 63 per cent, off for black, and 48 pcr cent,

•ff for ralvanired : li-Inch, $5.50, with 59 per cent off for Vack and 44 P"
cent off for gflUnnited; ^-inch, $8.50, with fio per cent, off for black, and

SO per rent off f«r ralvnn!zed. The discount on the following i« 77'< per
cent off for Mark, and 6aVi per cent, off for ralvanized ; l<-inrh. $11.50:
i-ioch. tt't.^o: i<i-inrh. $33.50; i^-inch. $37; 3-inch, $36; aW-inch. Ss7.%o:
j-inch $?s. <o ; iH-inrb «-.< : 4-iDch, $108.

Plates and Sheets.-Steel—The market i« steady,
(or i-iis; $1 ID for •*, unt] S3.10 for \i and thicker
'4-canff?, $}.i(: And lA-caiige. $310

Ralls —Quota lion* on «|eel rail* are nere«*arilv nnlv approximate end
depend upon •nerifimtion. niiantir%- and rfplivrrv f^quV^H. A range ***

Sjaso to Sii i« given (or 60 lb. and 70-lh. ; Bo-'h. and he.ivirr. being $io:

"DESERONTO"

Charcoal Pig Iron

A. C. LESLIE & CO.
LIMITED

MONTREAL

Quotation* are* $3.a»-

i3-gauRe bpinK $3 io

:

rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at

$37 to $39 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 70c. per roll ; three-ply, 5sc. per roll

of loo square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, sc IW
(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at 9c, per lb. for sisal, and io}4c. for Manila
Wire rope, crucible steel, six-strands, ninectcn wires

; H-in-i $3-75 1 5*«fit

$3.75: H, $4-75 ; !^. $5''S; H. $6.25; H, $8; H, $10; i-in., $12 per 100 feet
Spikes.—Railway spikes are firmer at $2.45 per 100 pounds, base of

554x9-16. Ship spikes are steady at $3.85 per 100 pounds, base of H x lo-

inch, and Si x 13-inch

Steel Shafting.- Prices are steady at the list, less 35 per cent. Demand
is on the dull side.

Telegraph Poles.—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about

500 pounds; roofing pitch. No. 1, 70c. per 100 pounds; and No. 3, 55c. per

100 pounds ; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-

barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 18a

to 200 pounds. (See building paper; also roofing).

Tin.—Prices are unchangf:d, at 32% to 33c.

Zinc—The tone is steady, at 6 to 65ic.

CAMP SUPPLIES.
Beans.—Prime pea beans, $1.85 per bushel
Butter.—September and October creamery, 26c.; dairy, 33 to 330,

Canned Goods.—Per Dozen.—Corn, 80 to 85; peas, $1.05 to $1.15;
beans, 75 to 80c.; tomatoes, SaJ^ to 90c.; peaches, 2s, $1.65, and 35, $2.65;
pears, 2s, $1.60, and 3s, $2.30; salmon, best brands, i-lb. ta!ls, $1.8754, and
flats, $2.o2j^ ; cheaper grades, gsc to $1.65.

Cheese.—Late makes, iiK to ii3^c. ; finest makes, He more.
Coffee.—Mocha, 20 to 25c. ; Santos, 15 to i8c. ; Rio, lo to I3C.

Dried Fruits.—Currants, Filiatras, 53^ to 6l4c.; choice, 8 to 9c.; dates,

4 to 5c. ; raisins, Valentias, 5 to 6c. ; California, seeded, 7% to 9c. ; Sultana,

8 to loc. Evaporated apples, prime, g% to gHc.
Eggs.—No. 1 candied, 26c. ; selects, 29 to 30c. ; new laid, 3sc.

Flour.—Manitoba, 1 st patents, $5.70 per barrel ; 2nd patents, $5.30

;

strong bakers, $5.

Molasses and Syrup.—Molasses, New Orleans, 37 to 38c.; Barbadoes,
40 to 50c. ; Porto Rico, 40 to 45c. ; syrup, barrels, 3J4c. ; 2-lb. tins, 3 doien
to case, $2.50 per case.

Potatoes.—Per 00 lbs., good quality, 50 to 60c.

Rice and Tapioca.—Rice, grade B., in loo-lb. bags, $2.95 to $3; C.C.,

$2.90. Tapioca, medium pearl, 4J4 to 4HC.
Rolled Oats.—Oatmeal, $2.45 per bag; ro'led oats, $3.30, bags.
Tea.—Japans, 20 to 38c. ; Ceylons, 20 to 40c. ; Ceylon, greens, 19 to 350. *,

China, greens. 25 to 50c. ; low-grades, down to 15c.

Provisions.—Salt Pork.—$30 to $32 per bbl.; beef, $15 per bbl.; smoked
hams and bacon, 15 to 18c. per lb. ; lard, 17c. for pure and 12c. for com-
pound.

Fish.—Salted.—Medium cod, $7 per bbl. ; herring, $5.25 per bbl. ; salmon,

515.50 per bbl., for red, and $14 for pink. Smoked fish.— Bloaters, $i.io

per large box; baddies, •;%€. per lb.; kippered herring, per box, $1.30 to

$1.35-

w » « «

Toronto, December 16th, 1909.

Ice and snow arc lessening the activity cf building in both city and
country, and for the same reason the movement of many materials for

exterior use has declined. Pitch and tar, roofing felt and paper, sewer
pipe, and bricks arc less active except for repairing purposes, but
structural steel, iron pipe, rails and sheets, continue in fair reqtiest, and
lumber is stil' moving. Piir-iron shows good activity and holders arc firm

as to price, the like may be said of boiler plates and tubes. In fact the
metals trades, shelf goods included, are more active than i*; usual at this

time of the year.

It is not easy to obtain at thi4 point a clean-cut quotation for cement
The close of navigation m.ikes it hopeless to expect as low prices as have
prevai'ed for recent months, while it is too early to obtain quotations for

next spring. .Apparently the managers of the Canada Cement Company
have not resolved upon any serious or immediate advance, while th->>c mills

outside the combine are in no hurry to quote prices.

The following are wholesale prices for Toronto, where not otherwise

cxplalnrd. although for broken quantities higher prices are quoted:

—

Antimony.—Demand active and price higher at $9.35 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10 ; single bitted, per

doien, $7 to $')

Bar Iron.— $1.05 ^^ t^, base, per 100 lbs., from stock to wholesale
dealer M.irket well supplied.

Boiler Plates.— ^-inch and heavier, $3.30. Boiler heads 35c. per 100

pounds advance on plate. Tank plate, 3*i6-inch, $2.40 per 100 lbs.
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riiirtccn may be an unlucky number, but the
thirteenth annual dinner at the School of Mines was no
unlucky function. Queen's lingincering Department
know how to entertain and how to properly mix good-
fellowship and education.

Queen's L'niversity has a total enrolment of fifteen

hundred and seventeen, an increase of one hundred and
sixty-six over the registration of the previous year.

In the department of engineering the registration

tor 1909-10 is three hundred and ten, an increase of

twenty over the 1908-9 enrolment. The work this de-
partment is doing for the university and for the en-
gineering profession has fo'r some time been recognized.

The world of affairs and business must respond to a

department which yearly sends out sixty or seventy men
to take part in its activities.

Queen's men are loyal to Queen's, to their chosen
life-work, but they are not so clannish but that they can
recognize the good work of others.

In that spirit Queen's graduates have made good

—

they are benefiting; so will Queen's.

INDUSTRIAL HDUCATION.

K. A. Mackenzie, B.A.Sc, in .\pplied Science.

Beyond all question the movement for the improve-

ment and extension of education along technical and
industrial lines has come to stay. Each country must
choose for itself whether it is to keep up with the pro-

cessicHi or drop out of it ; no countrv has any other

choice left. On the broad lines of technical education

Canada is twenty years behind Europe and at least ten

years behind the United States.

The example of Germany is continually quoted in

furtherance of all appeals for advancement along these

educational lines. In Germany the education is three-

fold—the masses or the ordinary laboring man ; the

university or the engineer; and, lastly, the manufacturer.

All will admit the extent to which Germany has suc-

ceeded in every branch of industry to which scientific

method is applicable ; and at the present day that in-

cludes all industries. It is just a question how much of

this success is due to secondary education. The fact is

that the German labor material is somewhat different

from the English. The German will apply himself and

work harder than the average Canadian, and this in

some measure is the secret of German success. The
average Canadian is just as intelligent, just as ingenious,

and besides has infinitely more initiative than the average

German.
Many claim that the real secret of German success

lies in higher technical education; i.e., in the education
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of the German engineers, given at the great engineering

laboratories of the Fatherland and in the research labo-

ratories of the large industrial corporations, manned by

the graduates of these universities. Does not a great

measure of German success lie in the fact that they can

in a great number of cases produce better goods at less

cost, through improved processes, which are the

result of careful, continuous and painstaking scientific

research? In Canada in a great number of cases the

difference between failure and success to produce divi-

dends, does not lie in the cost of raw material, high

wages or in imperfect factory organization, but in the

wastes, in the processes of manufacturing and in the

treatment of the bye-products.

Supposing the Government aid secondary technical

education to produce intelligently trained workmen and

our universities continue to turn out men prepared to

become engineers, thoroughly trained to direct the pro-

duct of our technical schools, are our manufacturers

educated to the point of making use of them?

Up to the present it is a lamentable fact that our

industrial corporations refuse to give our young gradu-

ates a fair show, and consequently many of our brightest

graduates are still drifting across the line, where their

abilities are recognized and their services properly re-

munerated. In the United States the engineering

faculties of universities are turning out six or seven

thousand graduates every year, and they are all snapped

up immediately by manufacturers, railroad companies

and engineering corporations. In fact, most of the best

institutions cannot supply the demand for engineers and

chemists of all sorts and students who have been trained

along scientific lines. These men go into manufacturing

establishments, and if they are the right kind and have

been properly trained, the manufacturer is regarded as

short-sighted, indeed, who does not realize the man's

ability and give him an opportunity to do the work he

is especially fitted for. Take the Steel Corporation—the

great Trust—about which so much is said. It is largely

manned by young men—men who have come out of

colleges within the last ten years. Some not over twenty-

five or twenty-six years of age are superintending some

of their finest plants and getting $6,000 to $8,000 a

year. These men never received any training at all

except the college training, and then went in at the

bottom of the Steel Corporation's works. Their ability

was soon recognized, and they were pushed on. It would

probably be a revelation to some to see how young the

men are who are in charge of these works.

Canadian interests seem slow to follow in the foot-

steps of their fellows across the line, but conditions are

rapidly approaching which must make some change

expedient. We are rapidly approaching the condition

the United States reached ten years ago. "A wealth

of raw material was ready to hand. An excessive

tariff, a facility for business intrigue, which com-

pensated for waste in the factory by combinations

to eliminate competition, and the needs of an ex-

panding and not too particular population ; all these

combined until a few years ago to cause waste in

manufacture. Then came over-production, in business

intrigue there was no more to learn, raw material had

accumulated in the hands of the few, and the tariff, high

as it was, could no longer exclude many goods made

under scientific supervision. American manufacture was

approaching a crisis, and began to realize that safety

lay only in efficiency. To-day few men have any idea of

the ever-increasing anxiety of the American manufac-

turer to secure factory efficiency." Already the supply of

research chemists, etc., is inadequate, and during the

next few years the need must be increased.

It would be interesting to know the reason of the

lack of intercourse between our Canadian industrial cor-

porations and our universities. Does it lie in the con-

servatism of the manufacturer or in the inefficiency of

our graduates ? Assuredly not the later, for our men go
across the line and hold their own with the best. Some
Canadian industries are using a large number of our

men, but these, like the Westinghouse Company, are

Canadian branches of American corporations.

A canvass of our leading business men has revealed

a remarkable ignorance of just what our universities are

doing along the line of technical and engineering educa-

tion. Their knowledge of student action is confined to

athletics and highly-colored accounts of street rowdyism.

EDITORIAL NOTES.

The total tonnage of freight handled by Canadian

canals for the season just closed was 32,735,898, as com-

pared with 17,103,613 last year, or an increase of

15,632,285. The increase in the traffic of the "Soo"
Canal alone was 14,533,611. The Welland Canal showed
an increase of 308,944 as compared with last year. The
only canal which shows a decrease in traffic is the Trent,

which dropped behind last year's record by 21,738 tons.

• » » »

On January 4th the Railway Commissioners for

Canada will consider the advisability of issuing an order

prohibiting brakemen from riding on the top of freight

cars. Such an order has long been required. In coun-

tries where the traffic is much heavier than in America

the movement of trains is accomplished without standing

or running over the top, and it can be successfully

worked out here. Such an order would make it pos-

sible to reduce the overhead bridge clearance to about

seventeen feet, thus making it possible to more easily

do away with many level crossings.

COMING MEETINGS.

Montana society of Engineers.—January 6-8. Annual

meeting at Butte, Mont. Secretary, Clinton, H. Moore, Butte.

American Association for the Advancement of Science.—

December 27. Annual mceting^ at Boston, Mass. Secretary,

L. O. Howard, Smithsonian Institution, Washington, D.C.

American Society of Agricultural Engineers.—December

28-29. .'Annual meeting at Ames, Iowa. Secretary, L. W.

Chase, University of Nebraska, Lincoln, Neb.

American Society of Engineering Contractors.—Feb. 24-

26, 1910. Annual convention at Chicago, 111. Secretary,

Daniel J. H.iucr, Park Row Building, New York, N.Y.

Indiana Engineering Society.—January 14-16. Annual

convention at Indianapolis, Ind. Secretary, Chas. Bross-

mann, Union Trust Building, Indianapolis, Ind.

Michigan Engineering Society.—January 12-14. Annual

meeting at Lansing, Mich. Secretary, Alba L. Holmes, 574

Wealthy Ave., Grand Rapids, Mich.



December 24, 1909. THE CANADIAN ENGINEER 689

STRENGTH OF BRITISH COLUMBIA TIMBER.

Showing^ the weights, specific gravities, deflection, break-

ing and crushing loads of some of the British Columbia
woods. The pieces tested for transverse strength were one

inch square, with a span of one foot, supported at both ends

and loaded at the centre. The pieces tested for crushing

were rectangular, and twice as long as they were thick. All

pieces were fair average specimens of timber, partly season-

ed, but free from knots and flaws. The results obtained from
exceptionally good or bad specimens are not included in this

table.

land. The report states in part:— (1) In good installations

there is practically no difference in cyclical variation be-

tween mechanical and electrical transmission when measured

at the end nearest the main drive. (2) Any initial cyclical

variation which may exist at the driving end is liable to be in-

creased if transmitted through long shafts. (3) So far as any

irregularity is concerned (excluding breakdowns) electrical

transmission will maintain its condition better than me-
chanical transmission. (4) In modern textile factories of

ordinary dimensions, and where the power is generated on

the site, po>ver is conveyed with less loss by mechanical than

by electrical transmission, but where the plan of the build-

Mean Deflection ol Inohes.

Description ol Timber.

Alder (Anus rubra)
Arbutus (Arbutus Mcnziessii)
Birch (Betula papyrifera)
Cedar (Thuga gigantea)
Crab Apple (Pirus rivularis)

Cypress (Cbamzcyparis nutkaensts)
•Fir, Red (Pseudotsuga Douglassi)
Hemlock (Tusga Martensioa)
Maple (Acer Marcrophyllium)
Oak (Quercus Garryana)
Pine, White (Pinus Monticola)
Spruce (Picea Sitchensis)
White Thorn (Cratccgus Douglasii)
Yew (Ta.xus Brevitolia)
•Now frequently known as Abies D.

Bongard
Pursh
Marsh
Nutt
Doug!
Spach .

Carricre
Carriere
Pursh
Dougl
Dougl
Carriere
Lindi
Nutt

•s-s

il
I

,..33.16

.. 53-39

... 37-57

...34.95

..50.21

..31.31

• 34-
..31.41

.•37.4>

.•S'-73

..37.79

..25-88

..51.04

..49.05

Mr.in crushing
loed In lbs.

.5158

.8547

.6025

.4001

.8053

.50°5

5453

•5037

•5999
.8396

.4457

.415°

.8185

• 7865

6 •o
n «
.09a

.05 .087 .

•I .133 .

£ - ^- u-

•^ i; J
.... 600 530 567 6500 1500

5900 i(^
[ .117 .143 a .325 .^S ••• 660 630 650 7000 1750
'58 .3 .35 460 450 453 5500 <5«>

77

I 5 I S I
,.158 .3 .35

(4 •« ii ^ t>

.05

.09

o«3

o«

.083

.09

.14

.113

.328

• '5

•5

•47
.114

•5
.119 .181

•35

.35 3"
790 C89 693 5900 1400

650 600 638 7000 1750
.18 420 380 400 5000 1000

•5
•3"

• 3 37 ..

.344 .354 .458 ..

35
•3

610 550 580 7000 1500

550 55° 550 6500 rooo

500 400 473 6500 1000

440 430 437 5000 1000

5200 1600

5900 3400

(By the courtesy of Edward Mohun, C.£.)

PRECIPITATION FOR NOVEMBER.

During November an exceptionally heavy rainfall occur-

red over the southern coast districts of British Columbia, the

total amount averaging nearly twice the normal quantity.

From Ontario to the Maritime Provinces, with few exceptions,

the fall exceeded the average, whereas it was almost generally

deficient over the Prairie Provinces.

Snow fell occasionally in all the provinces, and on the

last day of the month from i to 8 inches were reported to be

on the ground in the West, and from i to 4 inches in Quebec.

The table showsffor fifteen stations included in the re-

port of the Meteorological Office, Toronto, the total precipi-

tation of these stations for November.

Ten inches of snow is calculated as being the equivalent

of one inch of rain.
Departure

from the average
of twenty years
— 0.52
+ 0.36— 0.25— 0.18
+ 1.09

+ 0.70— 1 .20

+ 1.35
+ 1. 21

-t- 0.66
+ C.63
+ 0.50— 0.64
+ S^43

— - 0.32

Depth
Station in inches

Calgary, Alta 0.20
Edmonton, .A.lta 1.20

Swift Current, Sask 0.40
Winnipeg, Man 0.90
Port Stanley, Ont 4- 'o

Toronto, Ont 3.37
Parry Sound, Ont 2.80

Ottawa. Ont 3-7o

Kingston, Ont 3.80
Montreal, Que 4-io

Quebec, Que 3-70
Chatham, N.B 4-20

Halifax, N.S 5 00
Victoria, B.C ".50
Kamloops, B.C 0.80

> ^ »

FACTORY POWER.

ings involves awkward angles of drives or irregular arrange-

ment of machinery, the saving in power by electrical trans-

mission begins to appear.

The question of the adoption of electrical or mechanical

driving is largely one of cost. By adopting electric driving

the following advantages can be obtained: (i) Ease of check-

ing daily power required for running individual machines

and departments. (2) Ability to run only a portion of the

plant. With mechanical transmission the same object may
be attained by the judicious application of clutches and
similar devices. (3) Reduction in the number of belts, shafts,

gears, etc. (4) Ease of regulating the speed and of introduc-

in:. periodical speed variations if individual driving be adopt-

ed. (5) Ease of utilizing the available space to the best ad-

vantage. (6) Saving in the cost of the engine house and its

foundations ; or if an outside source of supply is available it

sLouId result in a reduction in the first cost of the installation

and buildings due to the absence of the power-generating

plant.

The English Textile Committee were appointed to make

an investigation and report upon the adaptability of electric

power for driving purposes in the factories of north Eng-

SETTINC PLANIMETER.

Alex. C. Craig.

The usual method of using this instrument seems to be

to set the measuring wheel more or less accurately to zero

by turning it with the fingers, a method not in the best inter-

ests of the instrument.

Others more conscientious, or moved by a desire for

greater accuracy, take readings at the beginning and end of

the operation.

The following method is commended to their attention :

—

Hold the tracing point at the starting point and keep it

there throughout the operation of setting. Then run the

measuring wheel over the paper towards the zero position by
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Tno\-ing' ihe needle point. Raising the wheel clear of the

paper, put the instrument in its former position and repeat

the operation as often as necessary to bring- the wheel near

the zero position. Then swing the instrument round the

tracing point into a convenient position for measuring the

area, keeping the measuring wheel clear of the paper the

meanwhile. Make the final adjustment by slow careful

movements of the needle point, and when the wheel exactly

registers zero push the needle point into the paper.

The formidablity of the above description is equalled by

the simplicity of the operation, as a few trials xiill demon-

strate.

WILL DEFAULT INTEREST

(The Monetary Times).

On First Mortgage Bunds of Quebec and Lake St. John
Railway—Company to be Reorganized.

That the Quebec and Lake St. John Railway Company
will default on the payment of its first mortgage bonds on
January ist, 1910, and that the company will then be re-or-

ganized is the information learned on the best authority by
the Monetary Times.

There is much speculation in London as to why the

bonds of this company have severely and persistently de-

clined. .According to the latest mail advices from London,
the price of the first mortgage bonds has dropped to 64.

They have been as high as gofi this year. The income
bonds which have touched 24/8 are quoted below 14. The
highest price for the prior lien bonds this year has been 95^-6

and apparently in sympathy, these securities too have lost

more than 10 points.

Yearly and October Traffic Returns

The traffic returns for October show gross receipts of

$S3,ooo, or a decrease of $11,900, making the aggregate

gross receipts for the ten months to date $497,700, or a de-

crease of $32,600. These decreases, taken in conjunction
with the position shown in the report, have given rise to

misgivings. Gross earnings for 190S amounted to $606,300,

or a decrease of $56,900, and net earnings were only $78,900,
a decrease of $84,500, or 51.78 per cent., over those for 1907.

These net earnings, the report shows, did not cover the in-

terest on the Prior Lien bonds, whose annual charge is
|

$97,300, quite apart from the interest on the First Mortgage
bonds, which requires $106,100. Allowing for the payment
of the interest on the Prior Lien and First Mortgage bonds
and other charges, apart from the Income bonds, there was
a debit balance on the year of $148,700. The interest on the

Prior Lien and First Mortgage bonds was paid apparently

by means of loans, there being an item in the balance-sheet

of $567,800 for advances on capital account re La Tuque
and Gosford branches, and advances to meet interest charges
and other pressing debts.

Expectations Were Not Realized

The directors state that a considerable portion of the

loss on working expenses was incurred in connection with

the La Tuque branch, which was undertaken on the assump-
tion that its cost would be somewhat more than half of what
proved to be the case, and in the expectation that the near
approach of the completion of the Quebec Bridge would soon
secure to the Company a large freight business from the

paper and pulp mills that were to be constructed at La
Tuque. But the collapse of the bridge, which postponed for

several years the advantageous rates, in expectation of which
the construction of the branch was undertaken, together

with the depression in pulp and lumber industries, retarded

the development of this property, and there is apparently no
immediate prospect of extensive works at the La Tuque
Falls being undertaken. Meanwhile, the directors continue,

the outlay on maintenance and unremunerative service must
be contiDUcd.

Will Mean Reorganization

Freight rates were raised in 1908. Had this not been
done, the receipts from that traffic, say the directors, would

only have been $269,600, or $79,200 less than thev really

were. For 1907 the net earnings were short of the amount
required to pay all interest and charges other than that on
income bonds by $40,100, but in 1906 they were $4,300 in
excess.

The reasons accepted in London for the decline in the
company's securities are the poor traffic returns and the
unsatisfactory state of affairs shown in the last report. But
the real reason the Monetary Times learns on the best au-
thority is that the company will default on the payment and
interest on its first mortgage bonds on January ist. The
interest on the prior lien bonds will be paid. A meeting of

the shareholders and various owners will then be called to

consider the re-organization of the company. The Railway
Share and Trust Company represent the Quebec & Lake St.

John road in LoiKJon.

History of tlie Road
The road which is controlled by stock ownership, was

incorporated in 1869 in Quebec and the first section was
opened in 1871. The principal line runs from Quebec to

Chicoutimi, Que., a distance of 227 miles. The total mileage
is 286.5 miles with 39 jniles of sidings. The equipment con-
sists of 23 locomotives, 30 passenger cars, 745 freight and
other cars and 28 service cars. A majority of the stock is

owned by the same interests which control the Canadian
Northern Quebec Railway Company. The bonded debt is

made up of £500,000 prior lien 4s., dated April ist, 1901,

a first lien on the property of the company ; £442,400 first

5s. due December 31st, 1924. (The interest on these bonds
was at the rate of 4 per cent, per annum until July ist, 1905),

£640,000 non-cumulative income 6s.

The reorganization will probably put the road in better

financial and physical shape.

NEW INCORPORATIONS

James Richardson & Sons, Kingston, Ontario, $750,000;
will carry on an elevator and warehouse business. H. W.
Richardson is one of the incorporators.

The Torrey Asbestos Machinery Company, Limited,

Montreal, Quebec, $50,000, will manufacture mining, mil-

ling and general machinery. Chas. G. Greenshields of

Montreal, is a provisional director.

The Canada Bolt & Nut Company, Toronto, Ontario,

$500,000; will carry on business of iron founders, manufac-
turing and dealing in all kinds of machinery and imple-
ments. Gerard B. Strathy, solicitor, Toronto, is interested.

Cartwright Automatic Press Company, Montreal, Que.,

$500,000; will carry on business of iron founders, makers
of printing presses, etc. John W. Blair, advocate, Montreal,
is a provisional director. 9

Baillot's Gas and Steel Machine Company, Montreal,
$45,000, will construct and operate a steel plant. L. J.

Beiquc advocate, is interested.

Vellowhead Coal Company, Limited, Toronto, Ontario,
$2,000,000; Harcourt Ferguson, lawyer, is a provisional dir-

ector.

RECENT PATENTS.

The following patents have been issued, recently, through
the agency of Fetherstonhaugh, Dennison & Company, patent
solicitors, Liverpool and London and Globe Building, Mont-
real ; Alex. Bertram, gypsum cement; J. M. Coleman, railway
car construction and roller side bearings; Arthur Drowley
and Donald D. McLean, snow plough ; C. W. Metcalf, acety-
lene gas generators ; R. Mortimer axe ; R. D. Smith, weeder
and cultivator ; Harry Swales, wheel tyres ; Lionel Turner,
wheels for vehicles ; S. A. Youngberg and J..B. Parnall, car
fender.

Messrs. Marion & Marion, patent attorneys, Montreal
and Washington, D.C., report the following Canadian patents
recently secured through their agency: 121,939, F. Walton,
London, England, road vehicle suspension arrangement;
122,019, Wilhelm Sonnberg, Charlottenburg, Germany, cages
for ball bearings; 122,043, A. Allan and T. Bowling, Welling-
ton, N.Z., fire alarm; 122,111, James A. McNeill, Digby,
N.S., press stand and iron stand combined; 122,147, Arthur
Wilzin, St. Quen (Seine), France, screw closure for bottles

and other receptacles; 122,194, A. Baillot and A. Menager,
Montreal, furnace grate.
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SEWERAGE, SEWAGE DISPOSAL, WATER SUPPLY AND

WATER PURIFICATION

LOOKING BACKWARD.

In wishing the many readers of the "Sanitary

Review" the Compliments of the Season and a pros-

perous New Year, we are inclined to look backwards
over the few months since the marmgement of The Cana-
dian Engineer decided to devote a special part of this

journal to Sanitary Engineering.

On March the sth of this year we announced that in

the future we proposed to publish in concrete and con-

cise form up-to-date information on subjects affecting

engineering hygiene. How far we have maintained this

promise we must leave to the judgment of our readers.

On every hand, however, we have met with encour-

agement in our efforts, and we believe that, generally,

engineers in Canada are taking an increasing interest

in this particular line of work.

The problems affecting health engineering are

always in any new country necessarily of slower develop-

ment than purely utilitarian problems, such as questions

of transit and power. Canad.i, however, appears to have

arrived at that point of her history when it is possible to

breathe more freely and take into consideration factors

relating to conservation of natural resources. We see

signs of this development on ev'ery hand. A tendcncv

to think of the multitude instead of the intli\iclual, to

t-onsider tlK- country as a whole instead of one little plot

hounded by a deed of purchase, and to consider the value

of the country as a continuous nation and not as an

object for spoliation and a medium for getting rich

quick.

The continued prosperity of the nation, just ;is with

the individual, mainly lies in the factor of good health.

Good health depends upon good air, pure food and
wholesome hygienic surroundings. These are the most
valuable assets of the people. They cannot be main-

tained by isolated or individual action, but are com-
munal, depending upon joint action and unscllish en-

lightenment.

Valuable information has Ijeen added to our know-
ledge of sanitary engineering during the present year.

It has been our endeavor to place before our readers as

much of this knowledge as space would allow. In

Europe, in the States and in Canada valuable papers

have been contributed to societies by men whose grand

motto is "Socialism in Knowledge."
For many of the valuable papers which we have

been enabled to publish, either in full or in part, we are

indebted to the research work of the .\merican Tech-

nology Societies, and for many of the British papers we
must acknowledge that splendidly conducted journal in

its successful efforts to lead the van in sanitary en-

gineering in England, viz., "The Surveyor and Muni-
cipal and County Engineer."

.\in()Tig some of the p:i[>ers contributed to societies,

etc., during the past year we may mention as follows:—
"The Disinfection of Sewage and Sewage Filter

Effluents," by Earle Bernard Phelps. This forms
the most complete and valuable work yet produced
on the subject.

"Purification Effects in Water by Storage," by Dr. A.

C. Houston, Metropolitan Water Board Research
Laboratories.

"The Practical Sterilization of Water and of Sewage
Effluents," by H. C. N. Shenton, England.

"Sewage Purification versus Water Filtration," by
Geo. C. Whipple, U.S.A.

"Bacteria in Sewer Air," by Prof. C. E. A. Winslow,
U.S.A.

"The Divided Responsibility in Regard to Public

Health," by Dr. C. A. Hodgetts, Canada.
"Water Supply," by Prof. Muir Edwards, Alberta,

Canada.
"Water Sterilization at Boonton, N.J., by Geo. A. John-

son, C.E.

"N'otes on the Separation of Solids from Sewage and
Waste Liquors," by James P. Norrington, Eng-
land.

"The Present Position of the Sewage Disposal Ques-
tion," by W. I. Dibdin, England.

"The Chadwick Lectures," by Scott Moncrieff, England.

.Among the many books published during the year

on Sanitary Engineering we would again mention :

—

"Principles of Sewage Treatment," Prof. Dunbar, Ham-
burg.

"Sanitary Engineering," Moore & Silcock, England.
The Sanitary Review has also endeavored to add its

little share to the literature on the subject, and has pub-
lished among its special articles continuous articles deal-

ing with sewage disposal:

—

"Septic Tank Process Relative to Treatment of

Solids," by T. .Aird Murray, C.E., Canada.
"Removal of Solids," by T. .\ird Murray, C.E.,

Canada.

"Removal of Putrescibility," by T. .Aird Murray,
C.E., Canada.

Other special articles and editorials have dealt with

"Purification of Water by Ozone," "Size of Sand
Grains for Water Filtration," "Contact Beds versus

Percolating Filters," "Water Supply and Infiltration

Methods," "Is Sewerage a Paying Proposition?" etc.

It will be our endeavor during 1910 to maintain

these columns as a review of what we consider best in

sanitary thought. We would ask, however, Canadian
engineers and all those interested in sanitary work to

co-operate with us in sending in descriptions of works
they have in hand or work in which they are interested.

It is only by the publicity of knowledge and the scat-
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tering of knowledge that the sum total of knowledge

can grow and real progress be made in general improve-

ment in methods of design and construction.

If we attempted to answer the question, In what

particular aspect has the increased knowledge in sani-

tary engineering made itself manifest in 1909, we
would answer, in an increase in modesty and greater

recognition of limitations. It is no longer common to

hear of the absolute solution of the sludge difficulty, of

the total disappearance of everything organic, of won-

derful bacteria, which eat up everything and nothing

remains, of the total destruction of pathogens, either in

tanks or filters, of a liquid effluent equal in every respect

to good drinking water. All these assumptions are fast

becoming things of the past. They were but the opti-

mistic products of half know^ledge. Even the word
sterilization is being modified to the reasonable term

disinfection. But having learned more definitely the

reality of limitations, we are also learning in what man-
ner these limitations can be modified. The year 1910

will see great advance made in the science of sanitary

engineering.

A TOWN ENGINEER'S SALARY.

At times we hear murmurs of discontent from Cana-

dian engineers because of the difficulty of persuading

some practical people that advice (the result of special

scientific and technical training) is something which

should command a monetary value. However, we have

not yet been able to report of any Canadian municipality

as the "Surveyor and Municipal and County Engineer"

journal reports in its issue of 3rd inst.

^^'e occasionallv hear of starvation wages and the

difficulty of eking out an existence in the Old Country,

and as an example which, we trust, is remarkable as

an exception we quote this interesting case, vouched for

by the above journal :

—

"At an inquiry recently held by Mr. P. M. Cros-

thwaite, a Local Government Board inspector, into the

details of a loan for which official sanction was sought

by the Okehampton Corporation, a request was urged

by the town clerk that the borough surveyor's remunera-

tion should come out of the proposed loan. The inspector

stated that this was contrary to the Local Government
Board's practice. Replying to a question, the borough

surveyor, Mr. F. J. W'ordcn, said he received $12.50 per

quarter as surveyor. "Do you do any work for this?"

Mr. Crosthwaite asked, in terms that seem to suggest

more than irony, while he added grimly: 'I suppose they

cannot cxocct much.' In this supposition he would

apf)ear to Ix' quite wrong, for the clerk prom|)tly replied,

'I think they do.' Here, indeed, is an example for ad-

miration of the inverse order, for it is surely a matter of

difficulty to determine which to admire least, the effron-

tory of a municipal authority which offers such a 'salary,'

o.- the excessive modesty of the official whose self-appre-

ciation is such as to enable him to accept it. Now thai

we know the remuneration of the surveyor the public

interest in the internal affairs of the Okehampton Cor-

poration might be meticulously extended so as to inquire

the salary by means of which the lucky office boy is

assisted to lead a life of affluence and self-indulgence."

THE SANITARY ENGINEER IN RELATION TO THE
CHEMIST."

The chemist can be of some help to the cngfineer when
designing: the works to purify a given sewage ; such help

can only be of use when the chemist has the confidence of the

engineer with respect to the proposed scheme.

A sample of sewage is often sent to the chemist ; all that

he is asked to do is to analyse it ; most probably tie items of

the analysis he gives are to the engineer of very little use

—

e.g., the total solids are given which includes grit and sludge,

also that in solution, and presuming the engineer is propos-

ing to construct grit tanks and sedimentation tanks, the total

solids give him the combined quantity, and therefore he has

no information from the analysis of the amount of grit to

expect and the amount of sludge to clean out from his tanks.

If the chemist was informed that two tanks for the separation

of each class of solids ft-ere proposed to be constructed, he

would know, if he had any practical experience of the sub-

ject, exactly what was required, and so be able to give the

engineer a result of analysis of practical use.

With the experience gained during the past fifteen years

by those who have studied and worked amongst sewage puri-

fication plants, the final results are not such chance results as

formerly. .\ new works can be so constructed as to give

any desired state of purification with certainty. To do this,

much information must be gathered both of an engineering

and chemical nature. With regard to the latter, the following

points must be known: (i) Quality of the sewage both

chemically and physically; (2) the final state of purification

required under the circumstances. These having been ob-

tained and combined with the engineering portion, would

give the engineer data on which he could construct works to

give the desired purification.

Where the works chemist has charge of the sewage puri-

fication plant, he must necessarily have some little knowledge

of engineering, as he has often to do work that is more of an

engineering nature than chemical, such as gauging the

volume being treated, etc. With sewage purification, engi-

neering is really more in evidence with respect to the physical

side, but the works' chemist has also to study the physical

portion in some degree to find out the cause of many of the

effects he meets with. When the chemist has some little

knowledge of engineering he can give his deductions a more

practical value to the engineer.

Many results of analyses are made valueless for practical

purposes through many causes, the following being a few :

—

Where a number of samples are taken at different parts of

the process, due regard not being taken of the time of pas-

sage, such as through tanks, filters, etc., consequently the

samples are not in series and cannot be strictly comparable

;

the taking of samples without any record of the conditions

prevailing before or at the time which might alter the com-

position, and so not allow a proper deduction to be made

:
from the results obtained; taking a sample in a dirty bottle;

not filling the bottle when the amount of dissolved oxygen is

required to be estimated, and many other details in which a

sample may be spoiled.

To know exactly whether a purification plant is working

to the best advantage, samples should be taken at regular

intervals of time ; a record kept of the working of the plant,

so as to be available for reference in case of any deductions

required from results obtained by analysis."

•Extracts from a paper by M. G. E. Farmer, F.C.S.,

chemist, Croyden Sewage Works.
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NEW YORK HARBOR AND SEWAGE TREATMENT.'

After describing: the various sewer outlets into the rivers

and harbor, it is stated tliat samples taken from the bottom

of the lower Hudson River and various portions of New York
Bay appeared to be sewage sludge, in a fairly advanced stage

of decomposition. It is found as far out as the inner end of

Ambrose Channel ; it diminishes rapidly in volume toward

the crest of the bar, and at the outer end of the channel the

material dredged up appears to be clean sand.

Much evidence was found that near the mouths of sewers,

under the piers, and in partly enclosed waters surrounding

the harbor, the deposits of sewage sludge are great enough
to require dredging at intervals, and at places the waters are

so badly contaminated as to constitute a nuisance. On the

other hand, in the open harbor and bay, but little incon-

venience has as yet been felt. Colonel Black quotes evidence

given by the engineers of the Passaic Valley Sewerage Com-
mission that surface water in summer at ebb tide at Robbins

Reef contains 88. 5 per cent, of the normal quantity of oxygen,

while the condition of the water will not be serious, it is,

stated, until the o.xygen is reduced below 50 per cent, of the

normal. From the viewpoint of the general shoaling of the

harbor to be produced by the sewerage projects, it is con-

sidered by Colonel Black that the increased cost of dredging

the deposits from the navigable channels amounts to less

than the cost of disposing of the sewage in some other

manner.

The pollution of the waters of the harbor to an extent

that would be prejudicial to commerce as well as to the in-

terests of the people living and doing business along its

shores is more important than the matter of shoaling, accord-

ing to the report. After an examination of the evidence at

hand Colonel Black accordingly stated in his June report that

the untreated sewage from the Bronx Valley sewer could not

be poured continuously into the river at a single point without

creating a local nuisance, although the volume of water in

the Hudson is sufficient to deal ultimately with such a dis-

charge. He accordingly stated that a tank should be built of

sufficient size to contain the total discharge for one day. This

should be arranged to allow facilities for screening, sedi-

mentation and septic action. In addition to this, the effluent

could be further purified, he believed, by aerating it with air

forced into the outfall pipes under some pressure. The out-

fall sewers should be arranged to distribute the sewage in

deep water over a comparatively large area through numer-

ous outlets. As the population increases, new tanks can be

added, but in case permission for this type of disposal is

granted the permit should carry with it the condition that the

sewage which is discharged into the river should always have

a given minimum standard of purity.

In the report dated October 4th the conclusion is reached

that the purification of sewage before its discharge into the

harbor, on the ground that it may contaminate shell-fish in

waters receiving*t, is not advisable. These waters are seri-

ously contaminated by surface wash from all the populated

areas surrounding the harbor, so that the complete purifica-

tion of all sewage would not render them free from objection.

The complete purification of sewage in thickly-populated dis-

tricts along the water front is considered impracticable,

owing to the excessive cost of the property necessary for the

purpose. The problem, therefore, is to attain such a de-

gree of partial purification of the sewage that its subsequent

discharge into the harbor will not make the latter offensive.

*A digest from the Engineering Record of two recent

reports.

Colonel ltl.uk has accordingly recommended that sewage dis-

charge should be permitted only under the following condi-
tions :

—
(a) "The sewage effluent before discharge shall be puri-

fied to such an extent as to contain in a putresciblc condi-
tion not more than 75 per cent, of thtj organic mailer found
in average American sewage, as described by Winslow &
Phelps on pp. 13 et seg. of their "Report of Investigations in
the Purification of Boston Sewage," published in Water Sup-
ply and Irrigation Paper .No. 155, of the U.S. fleological

Survey.

(b) "No solid material shall be present in the sewage at

the point of discharge excepting as matter in suspension, and
the particles of solid matter then in suspension shall be so
small as not to be clearly noticeable when the sewage in a
diluted form has reached the surface of the water near the
point of discharge.

(c) "There shall be no escape of noxious gases at the
surface of the water at the point of discharge.

(d) ".\o skek shall be apparent at the point of dis-
charge.

(e) "'l"he discharge shall be so distributed as to cause no
apparent discoloration at the surface of the water.

(f) "It shall be further stipulated that, should a sewer be
built and operated under these or similar conditions, the
officials legally charged with the construction and operation
of the said sewer system shall, whenever so required, furnish
to the proper official or officials of the United Stales desig-
nated by the Secretary of War such expert and other assist-

ants as the representatives of the United States may deem
necessary to determine whether the conditions are being com-
plied with."

CONTROL OF WORKMANSHIP ON ASPHALT
PAVEMENTS. *^

By L. Kirschbraum, Municipal Asphalt Laboratory, Chicago,

(Continued from last week.)

This, in the course of years is absorbed into
the top, softening it and resulting in displacement or grind-
ing out. The only test of a good open binder is that it

should appear, on close inspection with the eye, to be uni-

formly and well coated, and when rolled and cold, should
sustain the traffic incidental to laying the top without break-
ing up. With closed binder, there is not so much danger of

separation of the cement, but the point most generally over-

looked is in getting a uniform amount of fine material mixed
with the stone, and this can be accomplished only by re-

ceiving the stone and sand in separate bins and mixing them
in uniform proportions. This material, when laid and com-
pacted, should, on breaking, appear solid and well filled, but

not over-filled.

The proper proportioning of thf materials entering into

the wearing surface presents the most difficulty, for the

reason thfirt the amounts of asphalt cement, filler and sand
vary and are interdependent upon each other, according to

the characteristics of each material. Failure to recognize

this fact, and work by rule of thumb, has produced many
unnecessary failures. Density, toughness and elasticity are

the characteristics to be sought for in preparing a durable
mixture, and wide latitude is usually allowed the contractor

in producing this result. Unfortunately, such latitude often

leads the contractor to economizing on such materials as

increase the cost, so that it is much more satisfactory to.

*From a paper in the Michigan Technic.
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specify within reasonable limits, certain requirements of

bitumen and aggregate as have been shown by actual prac-

tice to produce successful results. These requirements, as

provided in the new specifications prepared for the city of

Chicago, are as follows

:

Per Cent.

Bitumen soluble in cold carbon bisulphide 10.5— 13

Portland cement and mineral dust passing

a 200 mesh sieve 12.0— iS

Sand passing an So inch sieve 18.0—iS

Sand passing a 40 mesh sieve 30.0—50

Sand passing a 10 mesh sieve 8.0—20

The sieves being used in the order named.

A mixture prepared without discretion, to come within

these limits, might still be unsatisfactory. For example,

should the mineral aggregate grade according to the maxi-

mum coarseness allowable, a bitumen content of 13 per cen(t.

would be entirely too much likewise an extremely fine aggre-

gate would have more than the minimum percentage of bitu-

men to produce a satisfactory mixture. Given a sand of

a definite grading and a specified amount of filler to be incor-

porated, the amount of asphalt cement to be used can be

regulated by the appearance of a stain produced by com-

pressing a portion of the hot mixture between a sheet of

light manila paper. If the mixture is rich, the excessive

amount of asphalt cement will stain the paper heavily ; if

dry, the stain will be light. In making this test, it is

necessary to consider the temperature of the mixture tested

and the manner in which the pressure is applied. A very hot

sample and excessive pressure will indicate a degree of

saturation not at all true, so that it is necessary to apply such

test with discretion.

It is the duty of the inspectors at the plant to watch the

surface mixture as produced, very carefully, and to make
such rough tests as described above to ascertain its correct

proportioning. When a mixture has once been established

as satisfactory, it is their duty to see that the established

proportions are uniformly mixed. The carelessness of the

men employed in the actual mixing of the material is some-

times remarkable. The great desire at many plants is to

turn the mixture out fast. The greater output means econ-

omy in cost of production, and in the attempt to hurry the

mix the proportions are often inaccurately gauged and the

material is imperfectly mixed. The measuring and weighing

devices are liable to get out of order and register inaccu-

rately, and many a street, the mixture of which has been

planned with the best of intention, has been faulty for rea-

sons of this nature. The inspector must see that nothing

of this sort occurs, that the mixture is actually being pro-

duced according to approved proportions. While any error

would eventually be checked up by the laboratory, in a large

city it might be days before this were accomplished.

The temperature at which the mixture is produced is of

great importance, and there is a tendency among most plant

men to neglect this altogether, or to heat the mixture un-

necessarily in order that it may work easier on the street.

The minimum heat compatible with proper workmanship is

desirable. There is no occasion for heating above such a

temperature. A mixture may not be actually burned by an

elevated temperature, for there is every stage of injury be-

tween being first-class and the final stage of being burned,

and while a mixture may show very little evidence of heat

injury, its ultimate life may nevertheless be seriously short-

ened. Inspectors are required to hold their mixtures at low

workable temperatures, keeping the sand passing out of the

drums at such heat as to insure the desired temperature in

the final mixture. Plant inspectors report daily on the fol-

lowing form

:

Report of Asphalt Plant.

Plant No. S' October, 14, iqoS

.'Vsphalt Cement.

Lbs. Flux to

Kettle No. 100 R. A.

1 22

2 22

3 22%
Kind of Flux, Texas

Binder Lbs. Top Lbs.

A. C 65 A. C 165

Sand 105 Dust no
Stone 815 Cement

Sand 740

Kind of Asphalt

Top, Trinidad

Binder Trinidad

Total per box 9S5

No. boxes binder, 42

Sent to Lake Avenue, 37th

Street to Oakwood Blvd.

New materials received this

day

:

I Car Trinidad Asphalt

3 Loads Stone Dust
Remarks

1,015

No. boxes top, 300

Sent to Lake Avenue, 37th

Street to Oakwood Blvd.

A. Smith, Inspector.

Samples of the mixture are sent in daily to the laboratory

from the street in a special envelope giving necessary aaia

as shown in the following form:

City of Chicago Board of Local Improvements.
Lab, No October 14, igo8.

Sample of Asphalt Top from Lake Avenue.

Between 37th and Oakwood Boulevard, opposite house
No. 3,902 on west side of street

Here is inserted a plat of the square on which a star

locates the place from which the sample was taken.

Load No. 18 Remarks
Time 11.15 a.m.

Plant 8 O. H. Noyes,

Sub-Paving Inspector.

The street inspection in the City of Chicago is under

separate head.

These samples are analyzed and filed.

From the descriptions given it is possible to locate de-

fective mixtures, and, further, at the end of the season, it is

possible to make up plats of each street showing

where various mixtures and various materials have

been laid. To insist in this the plant inspectors

are directed rto locate in the street points where new-

materials or changes of mixture have been made, so that in

after years it would be possible to judge of the causes of

failure or success of any street with accurate knowledge of

materials and conditions under which it was laid. A final

record is made up and filed, giving complete data regarding

the street, including plats, nature and analysis of all ma-

terials used in its production, with daily recdrd of the com-

position of the mixture and any physical condition of base,

sub-grade and traffic affecting the life of the pavement.

In conclusion may be emphasized the absolute necessity

of keeping accurate records as described above. For sci-

entific progress in this industry it is essential that the actual

results obtained be closely observed, so that with known con-

ditions it is possible to benefit by good results, to be able to

reproduce them and to avoid such influences as are demon-

strated to involve error and failure. An asphalt laboratory

is valuable only for the practical results attained, and not

for new theories evolved each year, unless such theories are

sufficiently demonstrated by actual results obtained, under

known conditions.
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A PAGK OF COSTS
ACTUAL, ESTIMATED and CONTRACTED

COST 01 CONCUliTU 1 tNCIi I'OSTS.

The cost of reinforced concrete fence posts depends
in eacli case upon the cost of labor and materials, and
must necessarily vary in different localities. An estimate

in any particular case can be made as follows : One
cubic yard of concrete will make 20 posts measuring
6 inches by 6 inches at bottom, 6 inches by 3 inches at

top, and 7 feet long, and if mixed in the proportions

1:23-2:5, requires approximately:

—

1 . 1 6 barrels of cement at $2 $232
0.44 cubic yard of sand at 75 cents 33
0.88 cubic yard of gravel at 75 cents 66

Materials for i cubic yard concrete... $3 31

Concrete for one post $0 17

28 feet of 0.16-inch steel wire at 3 cents per

pound 06

Total cost of concrete and metal for

one post $ 23
To this must be added the cost of mixing concrete,

moulding and handling posts, and the cost of moulds,

an addition which should not in any case exceed 7 cents,

making a total of 30 cents per post.

COST OF POWER.

Mr. Charles T. Main and F. M. Gunby divide the items

entering into the cost of power into two classes in their pa-

per, "Cost of Power for \'arious Industries Under Ordinary

Conditions." After defining- Independent Charges and Pro-

portional Charges, mention is made of what Dr. Steinmotz

calls the "Reliability Factor." The paper, which was re-

cently read before the Boston Society of Civil Engineers, says ;

The cost of producing power may be divided into two parts:

—

I St.—Independent Charges, or, the part which is inde-

pendent of the output, embracing fixed charges on the plant,

as interest, depreciation, insurance, and taxes, and to a cer-

tain extent, of repairs.

2nd.—Proportional Charges, or, the part which is pro-

portional to the output, including such charges as coal,

labor, supplies, etc.

Steam plants in general, may be said to have low inde-

pendent charges, and high proportional or operating costs.

Water power plants are usually the reverse, with high

fixed charge accounts and low operating costs.

.•\nother item which should be mentioned as afTecting the

cost of power, is what Dr. Stcinmctz calls "Reliability Fac-

tor," which takes into consideration the spare machinery

needed to insure continuous service. The charges on this

spare equipment are apt to have quite a bearing on the cost

of power in a central station supplying power of public uses,

where reliability must be one of the chief considerations, and

more spare or duplicate plant is usually maintained than in

a private plant.

The same factor, too, may have quite an important bear-

ing on the value of a water power privilege, because gener-

ally spuaUuiK, -l i\alLl liij>\<-i III, IV ii.m^^ ,1 i.i,\ 11 11. 11,11. > l.ii..

tor, due to the fact that there is usually only one dam, one

ix)wcr house, and sometimes a long transmission line, and
that there are certain elements of risk from floods, droughts,

and other causes over which man has nu control. It is true

that some of these disadvantages practically disappear in

large systems, but as a general thing, there is a feeling of

greater confidence in the reliability of steam plant, in close

connection with a manufacturing plant than with a remote

water power development.

The Cost of Water Power.

The cost of water power depends upon a great variety

of factors, but the essential feature is usually the fact as to

whether the combined result of all these factors is such as to

make the cost of the development per horse-power delivered,

a reasonably small amount, so that fixed charges shall not be

excessive. In the determination of the cost of power, the

cost per horse-power of development should not be allowed to

confuse or cause misrepresentation of the actual cost of

power delivered. The larger the development installed, the

smaller is the cost per horse-power of development, but it

does not follow that the cost of delivered power will b« smaller

per horse-power. As one of my assistants said ;
—"The large

development and small cost per horse-power of development

looks good in New York where the securities must be sold."

.•\fter the engineers have made their estimates of the cost

of physical structures for these modern developments, there

must be added generous items for rights-of-way, and legal

expenses, called by one of our men "illegal expenses."

It is neglect of the consideration of a few things like this

that has caused several of the recent developments to get into

disrepute.

There is an idea common to some people that if a de-

velopment will cost $100 a horse-power for the development,

if carried to its most economical point, that it will be a safc

investment, but when it reaches $200 a horse-power it will be

well to proceed cautiously before investing any money in it.

There are sometimes exceptional markets, for example,—in

mines and other remote places where power costs are high

and where high prices can be obtained. Under such condi-

tions, a large cost for development is warranted.

The estimates given a little farther on, for the cost of

water power when the cost of development was taken at $75 a

horse-power plus the supplementary steam power make the

total cost of water and steam $15.38 a year per horse-power.

With coal at $4 a ton, the cost of steam power alone was given

as $20 a year per horse-power.

If the cost of the water-power development is taken at

$100 a horse-power, the yearly cost of water and steam power

would be $17.53.

If the cost of the water developments was $150 per horse-

power, the yearly cost of water and steam power would be $22,

which is more than the cost of steam alone with coal at $4 a

ton.

.As stated before for some particular uses, like mining,

where there is no supply of wood and coal is expensive, a

high cost of development is warranted, and a high price can

be obtained for the power. For example, there is one develop-

ment in Mexico, for which we were consulting engineers.
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where the cost of power at the mines was from $150 to $200

a year, gold. A hydro-electric development was made and

power delivered at $100 a horse-power, this making- a great

reduction in cost to the mine-owners and yielding a sub-

stantial profit to the electric company.

We once reported on a development in California which

cost about $400 a horse-power to develop. A small portion

of this power could be disposed of at the mines for $75 a

horse-power with comparatively short transmission lines, but

the remainder had to be carried a long distance and sold in

competition with other power. The fixed charges alone on

this development were at least $30 to $35 a year, and the

running expenses were also high. It was impossible to pro-

duce power cheaply enough to compete with other sources of

powers and pay the fixed charges on the investment.

Value of Water Power.

The value of water power to various industries will vary

in approximately the same ratio as the cost of producing

power in some other way, if considered as power, pure and

simple, without taking into consideration other important

items affecting the business which are sometimes more vital

than the cost of power itself.

To illustrate the value and cost of power under dift"erent

conditions, it may be well to mention two recent cases which

we have passed upon.

."Xs consulting engineer for a hydro-electric company, we

were asked to submit prices for electric power to a colored

textile mill for which we were also engineers, and were en-

gaged at that time in planning a new steam power plant for

the textile mill. The price quoted was 1.2c. per kw. hour.

As engineers for the textile mill, we were obliged to reply to

ourselves as engineers for the hydro-electric company that

we could not afford to accept the offer, the principal reasons

being;—
First.—On account of the use of steam for manufacturing

purpose?, and of the water of condensation for dyeing that

the net cost of steam power would be less than the price of

hydro-electric power.

Second :—That it was better for the textile company to

own and control its own plant, if it had the capital to build

it, which it had, than to purchase current brought over many
miles of pole line, and be tied up to some foreign company.

The cost of power per kilowatt at the switchboard

from the hydro-electric com.pany for the operating time of the

mill was about $35 per kw. per year; and for the steam plant

which the mill was proposing to install, this cost was about

$34 per kw. year, but if the power had been bought from the

hydro-electric company, the mill would have had to install

and operate a boiler plant nearly as large as the one required

for both power and manufacturing steam.

It was estimated that the use of the waste products from

the steam plant would reduce the net cost of the pow'cr at

least $8 per kw.

The other case was where we were also making plans for

a plain cotton mill for a new steam plant and where there
'

were offers from two hydro-electric companys to furnish
'

power. One offer was promptly turned down, asking too high
a charge. A second offer was to furnish current at 1.2c. per
kw. hour, which is the same price which we refused for the

color mill. For a plain cotton mill, however, wo concluded
,

that it was proper to accept the offer at 1.2c. per kw. hour, I

and there has been a contract signed for the delivering of the

current.
I

The principal reasons for accepting this offer, were :—

!

First :— I.2C. per kw. hour equal about $36 a kw. per year, 1

or 9:7 an electric horsepower delivered. This reduced back,

to I horse-power equals about $23.50 per year, which was
very near the estimated cost of steam power for the quantity

required, and at the price of coal for this particular industry.

Second :—The mill desired to postpone the expenditure

necessary for the steam plant if it could be done withouc

serious loss.

TURNTABLE CONSTRUCTION WITH SOME DATA
ON COSTS.*

The following questions were submitted by the commit-

tee and following are a few written answers :

—

( I ) Proper length, allow-ing for probable future increase

in length of locomotives. (2) Plate girder tables, and cost.

(3) Cast iron tables, and cost. (4) Gallows frame tables,

and cost. (5) Other designs, and cost. (6) Foundation,

circle wall, paving if any and pit drainage. (7) Power for

operation ; electricity, air and other power.

J. P. Canty, Boston & Maine R. R.—Anticipating the

probable length of a turntable required for future locomotive

service, is rather an uncertain problem just at this period.

However, it is the opinion ' of many that, on the division

where I am located, the lately purchased steam locomotives

have apparently reached their economical limits in both

length and weight, provided the class of traffic remains sim-

ilar to that which is now being handled.

The largest engines on our division are turned easily

on turntables 70 ft. long. This is new our standard length,

and as far as we are able to predict, will answ-cr for future

requirements.

The steel work in these tables cost approximately $2,500

on board cars delivered to our road by the contracting bridge

company. There is nothing unusual about the design. How-

ever, I will mention that we specify that four cast steel end

wheels shall be furnished on each end of table and the centre

pivot bearing shall be of the disc pattern ; meaning that the

table turns on a composition disc on top of the centre cast

steel pivot casting, instead of on the familiar roller bearing.

Our turntable centre foundations have, of late, been

made of concrete, being 10 x 10 ft. on bottom and bearing

on piles when there is doubt about the earth being suffi-

ciently solid to carry the maximum load on this area without

settling. The bottom course of concrete is generally 2 ft.

in depth. The foundation is then stepped 7 14 ft. square by

2 ft. thick, and a granite cap 5 ft. square by 2 ft. in depth

is placed on top to receive the cast steel centre pedestal.

There are 330 cu. yds. of masonry in our 70-ft. turn-

table i)its. The whole outfit, including turning motor,

costs us between $6,000 and $7,oco. Figures vary for dif-

ferent locations, depending upon whether or not we are

obliged to drive piles, provide expensive drainage, etc.

Practically all of these new outfits have been put in

where older and smaller tables were installed and as the old-

er tables were kept in service just as long as possible so as

to avoid delays to engines, our work has always been made
more cxijcnsive than if new tables were constructed where

we would not be handicapped by keeping the old table in use.

We use gasoline power turning device.

The floors of the turntable pits arc covered with a coal-

tar concrete paving, about two and one-half inches thick,

somewhat similar to that which is used extensively in small

cities and towns in New England fcr sidewalk surfaces.

•.Abridged from the committee report, of the .American

Railway Bridge and Building .Association, .Annual Conven-

tion, October ig, igog.
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This t'iws a fairly hard and elastic surface, and docs not

crack when soil underneath heaves with frost, and is com-

paratively smooth, so that it is easily kept clean, and snow

may be removed from pit without much trouble. The cost

is about fifty cents per square yard.

A. H. Beard, Phihidolphia & Reading Ky.—The cost 01

our plate girder standard 75-ft. table in place ready for the

track rails is $7,785.00, as follows:

—

Masonry $2,500.00

Miscellaneous 500.00

Table 4,785.00

$7,785.00

.A 65-ft. plate girder table has been in service at the

roundhouse at Reading since 1897. This was manufactured

by the Pottstown Bridge Co. Engines of all classes are

turned on this table, the number turned every 24 hours (al-

though the table is short for some engines) is 75 to 80. The
cost of this table in place was $5,825. This table at present

^fcr^ry^/tsr e^^oor a.v-jj ~"

For outlying districts, and tables not used extensively, the

rim wall is at times omitted, using only a segnienlal wall at

entrance and run-oflf of table, using ballast under the ties of

circular rail.

7. For operation we have in use electric motors, gas-

oline engine motors and air motors ; all are giving satis-

faction. When electric power is at hand, if is the most suit-

able power to use ; when electric current must be purchased

from other parties or when none is available, gasoline en-

gine motors of from 8 to 10 h.p. will prove very satisfactory.

The air motor will also prove efficient it properly installed

and arranged to take proper adhesion on circular rail, ob-

taining a sufficient supply of air from locomotives to be

turned, unless the air can be taken from a compressor near

by. The air motor will not turn as many engines in a given

time as either of the other two kinds, on account of the time

required in making couplings, but for outlying districts it

is the best motor attachment available at this time. The cost

of installing one of the motors ranges from $000 to $1,200.

^emff/A C/ St^tA-f- £htr

.^^.

I>T

SECTION or PIT

hb/m tfhcc/a one/ sfyotjMbe

-rfrrs.-y.iit

y^o-.

1—j,f-X-jj:_

cvi KKe^

'^i'-^.

SECTION AT A -A

—^—t:
-j'y.

Hrff
One/

JfF*J^'^t{*f^M

^- -I
.A.

HAiS CUCVATIOW

PIAN or PIT

Co3e



698 THE CANADIAN ENGINEER December 24, igog.

depth to accommodate a deck table. These plate girder tables

cost from $6,000 to $8,500, varying somewhat with local

conditions, pertaining to the nature of foundations, etc. The

labor amounts to from 35 to 40 per cent, of the total cost.

We use gasoline and electric motors only for power; the

electric motor, in our estimation, furnishes the ideal power

for turntable operation where it can be procured without

e.vcossivc cost. ."Xt several of our division points wc have our

7^-'9 'co/M pt/i' a/ (S^se/

Standard Pit for 80-ft. Turntable, Chicago and North Western Railway.

For plate girder tables, we use a concrete centre pier, own generators and consequently the current required fo'

operating turntable costs but very little.

I. O. Walker, Nashville, Chattanooga & St. Louis Ry.—
Our standard length is 70 ft. Plate girder tables cost with

ties, latches, etc., in place $3,200. Masonry and founda-

circle wall and circle rail foundation ; the circle w-all and

foundation for circle rail being of monolithic construction.

Piles are always used under centre foundation, except at

places where solid ledge rock is found. Piling is used

f-^:

r::*:

\

*:>
?

1.-4
I

^H?

.f>

u
03 I l\

=p:

5C*
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Standard Pit for 70-ft. Pratt Type Turntable, Chicago, Lake Shore and Eastern Railway.

under circle wall except where rock or other firm soil is

found. We do not make it a practice to pave thi! pits.

Drainage is provided by mcar-- of connection to roundhouse
sewer or to low adjacent ground, according to local con-

ditions.

tions $2,000. The cost of the masonry is extremely variable

however.

W. T. Main, Chicago & North Western Ry.—Turntables
newly installed in the future should be 80 ft. in length. A
70-ft. King Bridge Co., deck plate girder turntable installed
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at Chicago Ave., in 1907, cost as follows:

—

Material $2,570.46

Labor 2,262.00

T<jtal $4,832.46

This table replaced an old 60-ft. deck plate girder and

was installed under continuous trallic except for two days

while new concrete centre pier was allowed to set. Over 400

engines were turned every ,24 hours on old table during con-

struction of new circle wall which will give some idea of con-

ditions under which work was done and reason for high cost.

Table is operated by 10 h.p. electric motor which was used on

an old table but furnished with new frame. A 70-ft. King
Bridge Co., deck plate girder turntable installed in 1907

cost as follows :

—

Circle walls should preferably be built of concrete ex-

cept when tabic is renewed under traflfic, where rubble ma-
sonry can be used to better advantage* while working in

cramped space. Centre pier may require pile foundation unless

subsoil is good, where a spread foundation of concrete or

masonry lift, square will serve. The advantage of paving

in pit will hardly justify the additional expense though it

is easier to keep pit clean when paved and helps the drain-

age. The best drainage possible should always be secured.

Circle walls should have an offset at one point to allow of

examination and repairs to end rollers and boxes, particu-

larly where table has rollers bftwccn girders. Masonry circle

rail seat should be extended at two points, diametrically op-

posite, to afford support for jacks for raising table and ex-

amining centre. This saves placing cribbing on soft

Wodiua of ftt a
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My experience with cast iron tables convinces me that

they should never be used, except for lenjfths under 60 ft.

and then only wheA the traffic is very light. All of the cast

iron tables with which I have had anything; to do had to be

reinforced with heavy iron truss and even when so strength-

ened they were very unsatisfactory. I have no data on the

cost of this type of table.

Gallows frame tables arc, or at least they should be, re-

legated to the scrap heap by any railway that can afford an
iron table.

The foundation for a table is in my opinion very impor-

tant
; piles should be driven in all cases where solid rock,

hard clay or cemented gravel is not found. The piles for

centre foundation should be spaced not more than 36 ins.

apart and the number of piles should be not less than 20.

Concrete is about the best, and at the same time the cheap-

est material that can be found on which to rest the centre

casting. The depth of this should be not less than 4 ft.

below the surface of the ground in the pit. The circle wall

should have a good pile foundation, made of concrete,

stone or vitrified brick ; extending at least 4 ft. below the
surface of the pit. Turntable pits should always be paved,
either with brick or an equal thickness of concrete.

Pit drainage is very important; the size of the drain
should be not less than 6 ins. in diameter and it should have
a fall of not less than 2 ins. in 100 ft. The inlet should be
at a depth of i ft. below the lowest part of the pit and should
be provided with a good cast iron grating.

In countries where there is liability of snow storms, it

is economical to provide a cover for the entire pit; unless
this is done the cost of operation will be excessive and the
delays in turning the power will be many. This covering
can be made in sections of i in. boards and supported on a
light frame work of timber or iron in such a manner as to
be easily removed when not required.

Where electric power can be obtained at a reasonable
rate, an electric motor should be used as it is not necessary
to have an experienced man to run it and the cost of opera-
ting will be very small as compared, with the loss of time of
roundhouse men, extra help and the saving of time in
turning.

A. O. Cunningham, Wabash R. R.—Mo table less than
75 ft. should be used. Deck tables cf this length cost
$2,600. The foundation of circular wall and paving should
always be of concrete

; pit should be well drained
; the cost

of this for 75-ft. deck table would be $3,700.

Electricity is the ideal power for operating a table. If
this cannct be obtained a gasoline engine may be employed
of about 6 h.p. The cost of the electrical eguipmcnt would
be $1,150, and for the gasoline engine equipment $1,000.

W. H. Moore, New York, New Haven & Hartford R. R.—
The standard length for turntables on our road is 7S ft.,

but we build some tables 80 ft. long. The approximate
average cost for a 75-ft. deck plate girder turntable is about
$3,500, and for a half through plate girder turntable about
$5>7So. The cost of foundation of the circular wall, etc.,
varies so much, depending on the nature of the ground, that
it would be hardly proper to name any average. I may say,
however, that for a concrete pit with granolithic floor and
granite centre stone, in a location where there was good
firm sand requiring no piles and where drainage could be
cheaply taken care of, the total cost is about $3,800. For
power operation we use mostly gasoline motors; some air
motors, and electric motors where current can bo conven-
iently obtained. The cost of power installation nvcra<5rcs
about $1,000.

G. Aldrich, New York, New Haven & Hartford R. R.—
For the requirements of modern engines, 75-ft. minimum;

80-ft. recommend
; 7S-ft. deck plate girder, erected complete

$3,600, base of rail on table to top of centre pier, 6 ft. 4
ins.

; base of rail on table to top of circular rail, 4 ft. 8 ins.

;

7S-ft. through plate girder, cost with floor erected complete,

$5,750. Base of rail on table to top of centre pier, 3 ft.

II ins. ; base of rail to top of circular rail, 2 ft. 9 ins. The
foundation, circular wall and centre pier are constructed of

concrete; the pit is usually paved with granolithic pavement.
The cost varies in accordance with local conditions, ranging
from $2,500 to $4,000.

For power we use: (a) air supplied by the engine be-

ing turned; (b) air supplied from compressors in adjacent

shops ; (c) gasoline engines ; (d) electric motors. Electric

motors preferred where current is available ; air motors,

supplied by compressors, second, and gasoline motors third

choice, the cost of power installation varies from $900 to

$1,200.

C. F. Loweth, Chicago, Milwaukee & St. Paul Ry.—The
proper length of table will depend on the character of the

road; the grades, traffic conditions and the like will influ-

ence in the size of locomotives. For instance : on our Pa-

cific Coast extension, west of the central portion of Mon-
tana, we are using Ss-ft. tables, figuring that these will be

of sufficient length to accommodate the Mallet type locomo-

tives should wc ever have occasion to use them on the several

mountain divisions. Between central Montana and the Mis-

souri River we are using 80-ft. tables, and the new ones on

the old lines of our road are 75-ft. The cost of tables will

depend a great deal on the design and capacities for" which

they are designed, and especially on the centres, where there

is perhaps more than the usual variation in design and
strength, and consequently cost.

N. F. Helmers, Northern Pacific Ry.—The Northern

Pacific Railway are installing 80 and 8s-ft. tables. I do not

anticipate any power in the future, which will call for the

use of a larger table. .\n 80-ft. through table, without the

circle rail, and weighing 114,855 lbs. cost in place $4,600.

Such a table was installed at Staples, Minn., with concrete

circle wall and centre foundation. The masonry was done
by contract, and the installation of the table by the com-
pany at an expense of $3.92 per ton. The framing of ties

and other timber cost $4.05 per thousand feet. The cost

was as follows :

—

Labor. Material

Turntable $211.44 $4,198.52

False work 1 2.93

Timber, tics, plankini^, etc 35-23 77-49

Painting 27.49 44-78

$274.16 $4,333.72

Total cost (not including masonry), $4,607.88.

In 1908 an 80-ft. table of the same type was installed

at Minneapolis replacing one 64 ft. in length. The founda-

tion work was done under traffic, and the change of tables

was done with a total interruption of 15 hours; itemized

statement follows:

Labor. Material.

Excavation ^ $ 463.94

G ravel 92.14

Concrete work 408.28 $ 651.52

Forms 21.76 i34-'9

Circle rail 38.74

Table proper 361.36 4,040.95

False work for curbing

Removal of old brick curbing 104.42

Cleaning girders 37-98

Painting 23.76 21.04

Ties and coping 7971 188.89
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Eni,rincerine:

$1,633.00 $5,117.61

The total cost was $6,749.70.

I consider that ordinary conditions do not rcnuirc th<:

necessity of paving- for thi- pit, but good drainage is essen-

tial in most cases.

For power we arc usinif electricity and compressed air,

while some of the 80 and Ss-ft. tables are being turned by

hand, ^r motor in use at Jamestown, N.D., cost at St.

Paul, $450; installation $19.81; total, $469.81. Electric

tractor furnished by Nichols and Brother, cost $1,104.37;

installation, $115.86; total, $1,220.23.

W. T. Powell, Colorado & Southern Ry.—The up-to-date

table should be 80-ft. long, with a capacity for turning 200-

ton engines. We installed recently an So-ft. 200-ton through-

plate girder table which cost as follows :

—

Table f.o.b., Denver, including circle rails $3,700.00

Material for concrete foundations and walls 1,090.00

Labor 1,600.00

Total cost $6,390.00

This table replaced a 00-ft. table and we were comiJclled

to excavate and put in the curbing under 42 tracks and keep

them safe while in use. We drove 24 piles for centre foun-

dation and capped it with a block of concrete 12 ft. square

and 4 ft. thick ; a deck table of this length and capacity

would cost about $600 less. We use concrete entirely for

masonry ; rails are fastened with bolts and cast clips, the

bolts being set in the concrete ; no paving ; drained when
necessary. We use air power with a two cylinder motor.

J. S. Browne, New York, New Haven & Hartford R. R.

—

We have recently installed an 80-ft. table at Providence. The
centre pier is of concrete, reinforced with steel rails, on ac-

count of the irregularity of the sut>porting material, as it

was feared that the concrete might be fractured by the load

if laid without re-enforcement. The outer wall of the pit and

the paving are also of concrete.

While an accurate record was not kept of the cost it was

approximately as follows :

—

80-foot steel table delivered at Providence $3,400.00

Placing coping and circular rail and moving table

into pit 800.00

Concrete in outer wall and centre, including forms 2,800.00

Excavation, including disposal of material 1,500.00

Paving 300.00

Drain pipe to connect with sewer 200.00

Total $9,000.00

The work was done by the company's force, and the

high cost of excavation was due to the fact that a portion of

the work was done in freezing- weather, and it was necessar\-

to handle the material more than once before its final dis-

posal by work trains.

The company's standard main line turntable is 7S-ft.

long, but 80 ft. i5 con.!;idered better at points where the lar-

gest type engines are turned^ to permit of properly balancing

them. Deck plate girder tables are used where sufficient

depth is available without excessive cost, but where this is

not fea.ible, half through plate girder tables are used. The

superstructure of deck tables is about 30 per cent, cheaper

than that cf half through tables, but this saving is balanced

by the greater cost of the pit, so that under ordinary condi-

tions the total cost of these two types is about equal. Gaso-

line motors are generally used for power, although electric

motors mav be used to considerable extent in the future.

'4-66 CURRENT CONSUMPTION.*

By R. S. Pilcher ( Coneral Manager, Corporation Tramways,

Aberdeen).

Everyone connected with the management of electric

railways in these days realizes the importance of the subject

of current consumption, whether the railway department has

its own power station or not. The cost of electricity to any
railway system may be the question of a profit or loss on the

year's working. In Aberdeen the cost of current averages at

22 cents per unit, and the units consumed work out at 250

per car mile, making a cost of 26 cents per mile run. The
proportion of this to our working expenses is 23 per cent.,

or more than half the cost of all our wages paid. I notice

that in some of the largest towns in the country, the power

expenses are about 30 per cent, of their total working ex-

penses, and in one town they are as high as 35 per cent. I

think you will agree with me that no effort should be spared

in trying to prevent the systematic increases in current con-

sumption which are to be seen all over the kingdom.

It is a fact, I believe, that the records of most towns in

the United Kingdom and Ireland show an increase year by

year in the consumption of current per car mile, and this is

chiefly owing to track and car equipments becoming older,

as well as to the great increase there has been in recent years

in the number of top covered cars in use. I believe the in-

crease through top covers is due in a small degree to the

extra weight and windage of the covers, but in a larger

degree to the extra carrying capacity of the cars in wet

weather, and, in consequence, the greater number of stops

which the cars have to make in a given time.

I have heard some railway officials speaking on this

subject, who think that there is a great deal of current

wasted through defective motor fields, badly worn pinions

and gears, bent axles, etc., and I believe that in systems

which have only been running a few years, much of the

increased consumption may be due to this. But most of our

systems have now been running over five years, and have

replaced pinions, started to replace gears and field coils, in

this way continually renewing the car equipuerts, so that

I am inclined to think that the bringing forward of these

I causes of increased current consumption is rather apt to

blind us to the true remedy, which, in my opinion, is to be

found in the correct method of driving. We, in Aberdeen,

could not afford to scrap any more field coils, and we get

the full life from gears and pinions, but, we can afford to

give a great deal of attention to the motormen.

Five years ago I experimented on one of the English

railway systems with a view to saving current, and by in-

structing the motormen in the series parallel system of con-

trolling motors, and by showing how it was possible to save

current without decreasing the speed of cars, a reduction of

over 7 per cent, was made.

In Aberdeen I started a similar system three years ago,

which has also been very successful. In the first place, each

motorman is brought into the office, and before a blackboard

thoroughly instructed in the scries parallel system of control

by means of diagrams. I spent a great deal of time in illus-

trating the difference between tw^o motors running in series

and two motors running in parallel, also how it is that when

motors are in series they only have half pressure, half speed

and half the consumption of current. I find that it has to be

* Paper read at Eighth .'\nnual Conference of Municipal

Tramwavs .Association.
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very simply illustrated before the men can understand. My
usual illustration takes the form of water, as I find that the

men seem to grasp my meaning much sooner when referring

to water than speaking of electricity.

The motormen seem to have great difficulty in reaJizing

how it is that parallel consumes so much more than series,

and especially how the first notch in series and the first notch

in parallel consume more than the second and third notches.

Each man is instructed how to use the momentum of his car

to the best advantage, and he is shown how to keep up the

same speed with less use of the power notches of controller.

He is shown how the careful driver can, after arriving at the

top speed, maintain it off the series position, whilst the care-

less driver would have his controller on parallel all the time.

The men are also instructed not to run their cars on parallel,

unless they have sufficiently clear space ahead to get the

full benefit in speed of extra consumption. All the motor-

men are informed of the cost of current, and'it never fails to

impress them, because they previously did not appear to

realize that electricity cost anything. Each motorman is put

upon his honour to do the very best he can for the depart-

Some months back I experimented with 10 ampere-hour

meters, each meter being placed on a different route, and

I noticed a further decrease in the consumption of current.

The Aberdeen tramways system has now got all its service

cars fitted with ampere-hour meters, and the consumption of

current is lower at present with 41 top covered cars than it

has been for the last five years, although there were only

three top covered cars in use five years ago. These meters

have already paid for themselves by the reductions made.

One of the meters had been on a car for a month, and,

thinking that the consumption on this car was rather high,

I changed the drivers, and the first week after the change,

the current consumed by the new driver showed a decrease

of $4, which has since been maintained. This will serve

to show what could be done when applied to a large system.

The current of consumption is shown each day and week
against each man, a sense of healthy rivalry thus being

created between the different men on each route in their

effort to show the lowest consumption per car mile. I find

that our motormen like the cars with the meters on them
;

they become interested in watching the current consumption
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practice I find just the opposite. It is of no use to give the

efficiency of a car running' in parallel against a car running
in scries, without taking into consideration the conditions of

starting and stopping, combined with the fact that it is

harder to keep time with a high average speed than with a

low average speed, and will, in consequence, use more cur

rent when accelerating its speed. We have a route in Aber-

deen on which seven cars operate. Some time back one car

was taken off this route, but the six cars which were left used

much more current than the seven cars had done, proving

that in practice the faster the cars run the mure current lliey

will use per car mile.

Sometimes mechanical controller regulators are advo-

cated to save current, but I think that they are of little use

except to prevent the abuse of the equipments by notching

up too fast. My own impression is that any system of elec-

tric tramways which has no method of checking current con-

sumption will use at least 5 per cent, more current per car

mile than a system which has a systematic check upon its

drivers. Of course, I believe that in those towns where
there are very many steep gradients and few level tracks,

there is not so much scope for this subject as in fairly level

towns. If current is to be saved without interfering with

efficiency (and it can be saved), the first thing to do is to

instruct your motormen specially on this subject, and follow

this up by a direct check upon them. It matters little

whether you use watt-hour meters, ampere-hour meters, or

time-meters. I believe the same effect can be obtained by

any of these. It is not so much a question of accurately

measuring the consumption of current by each car, but rather

of having a comparison day by day with other cars on the

same route.

On dry days, or after several dry days, when there is a

deal of dust accumulated about the rails, the current con-

sumption rises upon the car meters, and as Aberdeen is for-

tunate enough to possess a special sprinkling car fitted with

rail nozzles, which the cleansing department use for watering

the streets, this water car is sent out to clean the rails.

Different rail cleaners are often advocated for the pur-

pose of reducing- current consumption, but I think that most

of them, although they clear the groove, leave a lot of dirt

and dust upon the tread of the rail in dry weather ; therefore,

I think that the best rail cleaner is a water car. .Although

the current consumed on a wet rail is less than on a dry rail,

I find that on rainy days the consumption of current is higher

that on dry days, but this is owing to the greater number
of passengers carried at rush-hours, and, consequently, the

greater number of stoppages.

In Aberdeen, simultaneously with the introduction of

systematic supervision of the drivers, I noticed a great im-

provement in the time-keeping of cars ; also, which is very

important, a great reduction in motor troubles, the number
of armatures in for repair being greatly decreased. The
car repairs for Aberdeen last year stood at .4id. per car

mile, and I believe this is largely due to the reduction in

current consumed.

I think the question " which particular type of meter

should be adopted ? " is quite a secondary point. We in

Aberdeen saved a great deal before adopting any meter.

There is no doubt, however, that the meter is a most valu-

able part of our system of check now, and saves a great deal

of super\-)sion.

CONSULT OUR CATALOGUE INDEX on page 6.

We can put you into immediate touch with the principal

manufacturers of and dealers in all kinds of engineering

and contracting equipment. A postcard to this depart-

ment will insure the receipt of the desired cataloqfue.

I'UOlJLIiMS IN AlTLIIil) STATICS.

T. R. Loudon, B.A.Sc.
(Registered JD Accordaocr with the Copyright Act)

This series of problems Ijcgan in the issue
for the week, October 22nd, 1909. It is as-
sumed that the reader either has an elementary
knowledge of the subject of Statics, or is in a
position to read some text on such theory.

20ao

Fig. 9f).

Considering the forces acting on the truss and
applying the equation 2M = o, taking moments about
a point in the line of action of either abutment, reaction,
it is seen that the abutment reactions are both equal to
2,000 pounds.

Consider the forces acting at the point LHD (Stati-

cal Diagram, Fig. 97). Since these forces arc in equili-

brium, 2X = o, 2Y = o, 2M = o.

2X = Xlh + Xhd -t- Xdl = o.

LH and HD being both unknown, assume their X's
positive.

LH cos 45° -f HD cos 60° -t- o = o.

I I

LH. — + HD. — = o.

•/z 2

^2 HD
LH = .

HD

v/2

(I.)

It is evident that in order to solve for the two
unknowns, LH and HD, another equation must be
formed in terms of the same unknowns, this equation
to be used simultaneously with equation (i.). Using
2Y = o as the other equation :

—

SY = Ylh -f Yhd -}- Ydl = o.

Since the equations 2X and 2Y are Ix>ing u.sed

simultaneously, we are not at liberty to assume the Y's
of the imknown forces LH and HD posili\o (as would
ordinarily be done) without first considering the assump-
tions in the first equation. The assumptions as to the
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signs of the Y's of the unknown forces must be in

accordance with the assumptions as to the signs of the

X's of the unknown forces in the first place. Referring

to Fit;. 98, let AB represent the line of action of the force

LH (Fig. 97), and, since the Xlh was assumed positive,

the line CB with sense mark to the right evidently repre-

sents the assumed Xlh. Now, although the magnitude

of Xlh is unknown, since the magnitude of the force LH
is unknown, yet it is seen from Fig. 98 that, irrespec-

tive of the magnitude of Xlh, if the Xlh is assumed
positive, the Vlh must be assumed negative as repre-

sented by such a line as .\C (Fig. 98). (It is seen from

Fig. 98 that no matter what the length of the line rcpre-

.senting Xlh be, the line representing the corresponding

Ylh will have its sense mark pointing downward in

order to complete the diagram.)

In the same way, it is evident that ViiD must be

assumed negative if Xhd Ix- primarily assumed positive.

Suhsliluting the value of 111) from (3.) into (1.):-

HD
LH = (I.)

By substitution :-

LH =

4,000

BOOO

..(2.)

F/a.aa.

2Y =— LH sin 45°—HD sin 60° + 2,000= 0.

I ^2>— LH HD 1-2,000 =

Substitute value of LH from (i.) into (2.).

HD I v'3

— ( ). HD. — = — 2,000.

V 2 V 2 2

HD HD
. v'3 = — 2,000.

HD
(1 — v'3) = — 2.000.

Multipiving both sides of the equation by— i :

—

HD
( v'3 — i) = 2.000.

(^3— ^^2

It is evident from the negative sign of the result

that the assumed signs of Xlh and Ylh are wrong

;

i.e., Xlh is negative and Ylh positive. The force LH,
therefore, acts away from the point; i.e., the member

4,000
l.Il is in tension pounds.

(v'3— l) V'2

The same results would have been obtained had the

equation 2Y = o been used first, although the work
would have been slightly more invohed. The point of

the preceding discussion is that, if the equations have

to be used simultaneously, the assumptions as to signs

in the second equation must be in accordance with the

given lines of action of the unknown forces and the

assumed signs in the first equation.

The construction and loading of the truss (Fig. 96)

are symmetrical about the same axis. From this fact we
are at liberty to say that the left-hand half of the truss

will have the same stress in any of its members as the

corresponding members in the other half of the truss.

It would, therefore, be unnecessary to consider the forces

at the point LE.\ in order to find the stress in the

memljers LE and EA (LE will be in tension and E.V in

compression to the same extent as the members LH and

HD, respectively). It is advisable, however, that the

reader go through the analytical determination of these

stresses.

Consider the forces acting at the point LEA.

Ill)

4,000
(3-)

(^3-1)
From the positive sign of the result, it is seen that

the assumptions as to the Xiin and Yhd are correct.

The Yhd was assumed negative and Xim positive, which

is se€n to be correct; the for< e III), therefore, acts

against the point; i.e., the member HD is in compres-

4,000

sion pounds.

(^'3-0

REPORT OF THE COMMITTEE ON POWER
DISTRIBUTION.*

By James Heywood, Chairman; W. J. Harvie, C. W. Palmer,

Jr., S. L. Foster, W. C. Matthews, and E. J. Dunne.

The committee decided to work as closely as possible to

the outline submitted by last year's committee, giving special

attention to those subjects which were designated by ihe

executive committee. It has been thought advisable to sub-

mit with this report a number of specifications for material

used in power distribution.

High Tension Feeders.

Underground high tension cables have passed the ex-

perimental stage, and are giving satisfactory service in a

large number of installations. The majority of the latter

installations have been made with paper insulation. The

highest volage of which the committee has knowledge is

25,000, and this is rather the exception than the rule. From

11,000 to 13,200 seems to be the most popular range of volt-

age.

In Appendix A [Not republished.—Eds.] will be found

a specification for use in purchasing high tension under-

ground cables. In view of the high cost of cable of this kind,

the committee recommends that in general cables be made

large enough to accommodate future needs ; in fact, in usual

• .Abstract of report read before the American Street &
Interurban Railway Engineering Association, at Denver,

Colorado.
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installations it is well to install as large a cable as can be

pulled through the ducts. This applies to entire underground

installations.

Rubber and cambric are sometimes used for high ten-

sion underground cables, and if it is desired to use rubber,

the committee recommends that the specifications in Appen-

di.\ B [Not republished.—Eds.] be used to determine the

quality of rubber compound.

High tension cables should be protected outside the lead

where they pass through manholes, the common practice

being to cover the lead with woven asbestos saturated with a

solution of silicate of soda. The silicate of soda solution

should be omitted in manholes that are full of water. This

method of protection is recommended by the committee.

Where overhead high tension transmission circuits are

used, the committee recommends steel supports in the form

of towers where the line is isolated, and when along the

tracks to be supported from extensions to the structure that

supports the trolley wires. All steel towers should be gal-

vanized, and subjected to the test for galvanizing given in

last year's report, to obtain the most economical results.

Some special conditions demand the use of wood poles

instead of steel towers, for instance on streets where the line

must be carried along the sidewalk, and in climates where

wood is not subject to decay.

As illustrative of special conditions. Appendix C gives a

discussion by S. L. Foster, of this committee, showing some

results with moderately high tension transmission lines in

California. [Appendix C presented elsewhere.—Eds.]

With the new form of suspension insulator, and with ten

feet of vertical separation between conductors, the use of

wood poles for even ordinary spans is out of the question

when ample clearance between lowest conductor and foreign

wires or even the earth is maintained. The steel tower or

pole is practically invulnerable to fire and is safe from de-

terioration and from short circuits by climbing animals.

The suspended insulator is built up of a series of insu-

lator units connected together by hooks and eyes. Each

disc-shaped unit has a mechanical breaking strength factor

of safety of from 25 to 50, even after all the flange has been

broken off. In case of a broken or burned off conductor, this

reserve strength in the insulator would take care of the un-

usual strain, and not result in a broken insulator or a split

cross arm. The flexibility of the suspended type of insulator

also raises the factor of safety. On one California 154-mile

steel tower line now being operated at 75,000 volts and in-

tended to be operated later at 1 10,000 volts, five units in

series are used, each tested at 65,000 volts giving an ultimate

factor of safety of three. On another 150-mile steel tower

line in the same State with 60,000 volts at present and 100,000
'

volts as prospective, five units tested to 00,000 volts each are

used, giving a factor of safety of 3.6. Another 13,100-volt

transmission in the same locality contemplates a three-part

insulator of a test voltage of 80,000, or a factor of 6.06.

Assuming that city construction averages $50,000 per mile,

and high tension insulators cost 40 cents each, the cost of

high tension i nsulators is a little over i/ioo of i per cent, of

the total cost of construction, exclusive of cars, buildings

and power houses on a large street railway system there.

Such being the case, the advance from an admittedly inade-

quate factor of 5.34 to one of 6.06, the sufficiency of which i?

yet to be demonstrated, seems not over-cautious in the light

of the great importance of absolute continuity of service in

heavy street railway operation demanded now.

Other qualifications of the suspended insulatoj are:

Superior accessibility for cleaning and observation ; and

superior resistance to missiles.

If wood construction were to be attempted on a scale

corresponding to that of the steel tower, the cost would prob-

ably exceed that of the steel tower and would last only eight

or ten years, whereas the galvanized iron tower should last

indefinitely. Also, greater durability of the conductor is

assured when it is strung on sus|)cnded insulator because

of less crystallization at the point of support. It has been

the experience in California where after a year's operation

on spans varying from 350 to 4,000 feet and towers varying

from so to 300 feet high and 60,000 volt lines that no short

circuits arc made in high winds. As steel towers consist of

many separate pieces which are only assembled when at the

point of erection, it is easier to transport a tower piecemeal

to a location difficult of access than it would be to transport

a wooden pole of equal height.

Low Tension Feeders.

The committee recommends the use of paper insulated

and lead covered cable for underground service. Specifica-

tions for this material have been prepared. There are two

methods of disposing of condemned underground cables, viz.,

scrapping and rehabilitation.

Where re-leading is practised, a small stock of cables is

maintained. When a cable fails, the faulty section is re-

placed from stock, the bad piece re-leaded and placed in

stock. It is also possible to splice two or more pieces of

cable together and re-lead them, the outside diameter at the

splice remaining the same as in the continuous cable.

When it is necessary to change large quantities of cable

from one location to another, as for instance when a new

substation is installed, the re-leading of cable becomes a

very attractive method, as shown by Fig. i. It is more eco-

nomical to re-lead the large sizes, but when the size is small

re-leading becomes more expensive than scrapping the old

cable and purchasing new.

A difference of opinion exists in reference to the use of

concrete around wooden poles. Good results, however, nave

been obtained in San Francisco by means of concrete setting,

poles having been in service fourteen years set in concrete

and are still in good condition. These poles, however, were

of redwood, which is not available in all parts of the country.

A patented process for reclaiming wood poles, which have

been decayed at the butt, by means of reinforced concrete,

has been brought to the attention of the committee. It is

too early at this time to say what the results will be.

Repair of Poles.

The principal seat of trouble in old poles is at the ground

level, where the moisture lies the longest and either corrodes

metal poles or rots wooden poles. In selecting a method for

repair, the essentials are : The work should be done with

common labor ; no special tools should be required if pos-

sible ; the fault should be entirely eliminated

—

i.t., further

corrosion or rotting of the pole stopped ; the repairs should

be permanent, i.e., no further maintenance should be re-

quired ; when complete the poles should be as strong as

when new ; the cost must be low. To attain this there are

at present several methods in use:

One method, applicable to metal poles only, consists of

filling the inside of the pole with grout in which steel rods

are bedded. A second method, applicable to wooden poles

only, consists of driving U-shaped rods around the pole at

the point where the timber has been rotted away and then

filling in space with concrete. A third method, applicable

either to wooden or metal poles, consists of placing metal

clamps and bolting these together. A fourth method, also

applicable to either metal or wooden poles, consists of using

a metal sleeve either of pipe section or split, depending on
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the number of fixtures on the pole. This sleeve has a larger

diameter than the pole, and is placed over the corroded or

rotten portion of the pole, and the space between is filled in

with some material.

Some of these methods have very serious objections.

In the first method, since the diameter of the pole is

fixed, in order to obtain the desired strength of the original

pole, computation shows that a considerable amount of steel

must be bedded in the grout, and then the cost becomes

almost prohibitive. With fewer rods only part of the original

strength is obtained. The concrete being entirely enclosed,

it takes a very long time for it to set ; in the meantime, if

the pole is badly corroded, and as the corrosion is all the

time going on and increasing on the outside, the pole is

liable to bend or collapse ; further, the swaying and vibration

of the pole is liable to loosen the bond between concrete and

the metal, and therefore ihe strength to be greatly decreased.

It has been found out from actual experience that in the

winter time, when the metal of the pole contracts, the inside

plug of concrete does not permit of such a shrinkage, and

the pole splits. There are known instances in which such

poles split the entire length. The pole itself continues to

corrode on the outside, and in course of time some other

method must be applied on the outside to eliminate the

According to Cost of New Cable Less Scrap.

The second method would appear to be quite effective

on wooden poles, but it has not been tried a sufficient length

of time to prove its efficiency. It would appear that the

concrete surrounding the pole must shrink away from the

wood, thus permitting water to percolate and a further rot-

ting of the portion repaired.

The third named is quite costly, as the clamps have to

be very heavy to be efficient, and even then, being held by

bolts, the latter in time may become loose and corroded, and

it requires constant inspection and maintenance. At best it

is only temporary. It also does not stop the further corrosion

of the weak spots.

The fourth method from every standpoint seems to be

the most efficient. It is applied at the spot where the

trouble originates, and entirely eliminates further corrosion

or rotting. It is permanent in its nature. It brings the pole

to its original strength, and, as a matter of fact, poles that

have been tested with such sleeves have stood a greater

stress than new ones. It looks well and neat in the street.

And finally, its cost is the lowest. This method is especially

efficient when the filling material is introduced in a molten

state, e.g., molten brimstone. In making this repair, some

sleeves have been filled with grout, but this method is not

recommended by the committee.

(To be Continued.)

trouble
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY

CaoaduD Pacific Railway
CanadUD Nurthern Railway.
*Grand Truok Railway
T. & N. O
MoDtreal Street Railway . .

.

ToroDto Street Railway
Wlpplpet Electric

MileaEC
Operated

8.9W.6
3,180
3.636
334
138.3

114
70

Capital in

Thouiandi
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.

Printed forms for the purpose will be furnished upon application.

TENDERS.

Ontario
FORT WILLIAM.—Tenders for Post Office Fitting's will

be received until December 30, igog. Mr. \V. T. Rankin,

Clerk of Work?. Fort William. Napoleon Tessier, Sec-

retary, Department of Public Works. Ottawa.

6tT.\WA.—Tenders will, be received up to January stn

for six hundred and twenty-four tons of steel' plates and

shapes required at the Government Shipyard at Sorel, P.Q.,

delivered free. Specifications and detailed information can

be obtained from the Purchasin.er .^.t;ent of the Department

of Marine and Fisheries. Ottawa, and from the Director of

Shipyard, Sorel. P.Q. G. J. Desbarats, Deputy Minister of

Marine and Fisheries. Ottawa.

STR.VFFORD.—Until Saturday, January 15th, the city

of Stratford wants tenders for two electricallv-driven turbme

pumps of one million and one and a half million gallons ca-

pacity. They should be addressed to Mr. T. Davis Barnett,

chairman, water commissioners. Mollis Ferguson is city

engineer.

TORONTO.—Tenders will be received until Thursday,

December 23rd for plumbing, ventilating and metal ceiling

work, required in lavatorv. Central Buildin.8r, Department

of Education. Toronto. Mr. H. F. McNaughten, secretary

Public Works Department.

WHITBY.—Tenders for interior, fittings, Post Office,

Whitbv, will be received until January 7th. Napoleon Tes-

sier. Secretary, Department of Public Works, Ottawa.

Manitoba

WINNIPEG.—Tenders will be received up to Tuesday,

January 18, for removing the present superstructure and fur-

nishing and erecting new steel superstructure and floor,

complete, for Louise Bridere across the Red River. Plans,

specification and forms of tender may be obtained at the

office of Colonel Ruttan, the city engineer. M. Peterson,

secretary Board of Control.

Alberta.

MEDICINE HAT.—Tenders will be received until

Tuesday, January 4th, for clay products plant, including

three high-pressure boilers, 120 horse-power Corliss engine,

generator and engine, pumps, pans, elevator, pulley, belt-

ing, sewer pipe press, structural steel, 4 horse-power gas

engine, four side-dump cars, gap lathe, iron planer, forge

and blacksmith tools, 500 horse-power heater and fire hose.

Address communications to Warren Overpack, 404 N. Des
Moines Street, Webster City, Iowa.

British Coiumbla
NORTH V.A.NCOUVER.—Tenders will be invited for the

construction of a new ferry boat by the North Vancouver

Ferry Company which is owned by the city.

U. S. A.
DETRIOT. MICH.—Tenders for furnishing and erect-

ing machiner\' for a Sewage Pumping Station to be located

at the foot of Park View Avenue, Detroit, will be received

until the sth January, 1910. Proposals shall include two cen-

trifugal pumps, capacity 100 cubic feet per second, one cen-

trifugal pump capacity 30 cubic feet per second, engines,

motors, boilers and other machinery and apparatus neces-

sary for a complete installation. Jacob J. Haarer, Commis-

sioner. _ , .... . ,

GU.WAMA. PORTO RICO.—Tenders will be received

until January 17th. lO'o, for the construction of an earth and

gravel dam. to be known as the Patillas Dam and Appur-

tenant Stru'cturrv near the town of Patillas. Porto Rico,

requiring the excavation of about 726,000 cubic meters of

earth rork and gravel, and the placing of about 2.000 cubic

meters of concrete. The estimated cost is about .$500,000.

Plans and specifications mav be obtained from the Cnr^rni^-

sioncr of the Interior, San Juan. Porto Rico, from the TT. S.

Reclamation Service, Washington, D. C. A deposit of $2.00
is required for the plans, which will be refunded on the re-

turn of plans prior to the date set for opening bids. B. M.
Hall, Chief Engineer, Porto Rico Irrigation Service.

At a later date invitations will be issued for proposals, to be
opened at the same time and place on the construction of

about 6,000 feet of rock tunneling in connection with this

project. Opportunities will be afforded, at future dates,

of bidding on the construction of additional dams and canals,

estimated to cost abut $1,200,000.
» ^ »

CONTRACTS AWARDED.

Quebec

HULL.—City Engineer R. W. Farley, recommended for

consideration the following tenders for the construction and
erection of duplex and triplex power pumps, capacity six

million United States gallons per day, likewise turbine
wheels for operation of same

:

I

Canada Foundry Company, Toronto. $18,000.

John In,glis Company, Toronto, $17,350.
Wm. Hamilton Company, Peterboro. Ont., $14,500.

The contract has not yet been awarded.

M0NTRE.4L.—William Duquette was awarded a con-

tract by the town of St. Louis who received the following

tenders for the construction of a subway under the C.P.R
tracks:—W. Duquette, $So,ooo; Henault & Hefferman,
$120,000; the Clinton Company, $187,467. Mentioned in

last week's issue.

Ontario.

DUNNVILLE.—Tenders were recently invited for con-

structing- about 1 8,000 feet of tile sewers, the contractor to-

furnish all materials. Contract was awarded to the Excel-

sior Constructing and Paving Company, Limited, of Tor-
onto, at $15,073. Following were the bids received: —
$18,186, $24,284, $22,067, $21,083, $20,501, $25,493, $25,327,

$15,073, $23,643, $27,862, $21,140. Mr. Willis Chipman, of

Toronto, is chief engineer.

H.'^MILTON.-Contracts for motors and pumps for the

Beach pumping plant and the east end Annex sewage dis-

posal works were awarded as follows:—Canadian Westing-

house Company two motors and two transformers for the

beach pumping plant, at $16,626, and with the J. McDougall
Caledonian Iron Works Company, Montreal, two 6,000,000

.gallon pumps $7,220. W'estinghouse Company two 3,ckx>,ock>

gallon pumps for the cast end annex sewage disposal_ works,

two small motors and one small transformer for lighting:

purposes, at $4,065.

L.\TCHFORD.—The contract for the construction of

the Dam and Sluiceways at Latchford has been awarded to^

Messrs. W. H. Sinclair and D. B. Campbell of West Tor-

onto, Ontario.

TORONTO.—The Factory Products Company have been

awarded contracts for the following supplies in connection

with the municipal electrical distribution plant: — 30-foot

poles, (Ti; $2.35 each; 35-foot poles, ® $3-90 each; 40-foot,

ffi $5.25 each; 45-foot ® $6.50 each; 50-foot, @ $9 each;

65-foQj. $11 each; crossarms. $2,462; braces, $2,527; guy
wire. $347. The Northern Electric & Manufacturintr Com-
pany were given a contract for machine bolts at $i,493,

while an order was placed with Brazil & Company for 45-foot

poles at $6.50, 50-foot poles @ $9, and 60-foot poles ® $i4-

TORONTO.—The tenders for roofing have been closed

hv the National Iron Works in favor of Factory Products.

Limited, for asbestos roofing, manufactured by the Cana-

dian H. W'. Johns Manville Company, Limited.

TORONTO.—Tenders were received as follows for two

steam fire engines for the fire department, each to be of 8oc^

.\merican gallons capacity :

—
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Waterous Engine Works Co.. Brantford, Ont., $10,500.
Canadian Fire Engine Company, London, Ont., $10,280.
.Vmerican LaFrance Fire Engine Co., Elmira,

New York $11,600.
The contract was awarded to the Waterous Engine

Works Company. (Mentioned in last week's issue.)

TORONTO.—For annual supplies, the following ten-

ders were received by the City of Toronto :

—

SEWER PIPE; {2 foot lentrths)—The Dominion Sewer
Pipe Company, of Swansea, Ontario, were awarded the con-
tract at the following prices per foot : for 4 inch, 5 cents

;

6-inch, 6 1,5 cents; g-inch, 13 4/5; 12-inch, 23 cents; 15-

inch, 30 cents; 18-inch, 39c.; 24-inch, Si cents; for i foot

'engths: 6-inch, 8c. per foot; g-inch, 17c. per foot. Other
tenders were :—For 2 ft. lengths, per foot—4-inch, 6c.

;

6 inch, IOC.; g-inch, 21c.; 12-inch, 35c.; 15-inch, 47UC.;
18-inch, sgj'ic. ; 24-inch, $i.i3?i; for one-foot lengths:
6-inch, loc.

; g-inch, 21c.

CURVES. ELBOWS AND BENDS:—
6-in., 6-in., 9-in., g-in., 12-in., 12-in.,

H, each, li, each. %, each. }4, each. %, each. }i, each.
cts. cts. cts. cts. $ c. $ c.

*27'/i *27% *6o *6o *i cx> *i 00
38M 38^ 84 84 I 40 I 40
•Prices of Dominion Sewer Pipe Company, who re-

ceived contract.

LUMBER—Pine lumber, hemlock lumber,
i-in., per 2-in., per 3-in., per i-in., per 2-in., per 3-in., per
ijCWo ft. 1,000 ft. 1.000 ft. 1,000 ft. 1,000 1,000 ft.

$ $ $ $ $ $
23 37 22 37 25 37 18 37 18 37 20 37
22 6g 22 07 26 73 21 07 21 Q7 22 07

Contracts for lumber were "iven to Reid & Company,
and the Gall Lumber Company, for lowest price in each
instance.

LEAD PIPE.—Per 100 lbs.

f^-inch. J'2-inch. 5^-inch. Jr^-inch. i-inch.

$ c. $ c. $ c. $ c. $ c.

5 20 5 2g 5 20 s 20 5 29

5 35 S 35 5 35 5 35 5 35
Contract awarded to the James Robertson Companv. at

$5.20.

BRASS AND BRONZE CASTINGS.—Per lb.

Phosphor Tobin Brass Babbitt.

Bronze. Bronze. Castings. A i quality.

cts. cts. cts. cts.

i8ji 20 18 8

ig 25 18K I2j^

20 .. iS

Contract awarded to No. i, the Canada IMetal Company.

CAST IRON PIPE—T2-inch—Awarded to Canada Foun-
dry Company, Toronto, at $16.75 a length.

LIMESTONE DUST: f.o.b. cars, C. P. Railway, per

ton, $4.90, $5.55, $5.40—awarded to Eureka Dust Company,
® $490.

HYDRANTS, &c. :—
No. I. No. 2.

3 way hydrants $44-90 $42.00
2 " " 42.20 39.70
Frost jackets (additional) 5.80 8.00

3-foot pipes (additional).. 7.00 10.00

Contracts awarded as follows : Hydrants, Canada Foun-
dry Company (No. 2) ; additional frost jackets and addition-

al 3-ft. pipes, Canada Steam Pump and Machine Company
(No. i).

SPECIAL CASTINGS.—$2.35. $2-10, $2 per 100 lbs.,

to Reid & Brown, of Toronto, at $2.

PORTLAND CEMENT:—
In Barrels In Sacks

Brand Per 350 lbs. net. Per 350 lbs. net.

$ c. $ c.

Star or Lehigh *i gS *i 98
Superior i 62 J4

National, etc .... '57
Maple Leaf i 75
City Engineer i 70
Including 4 sacks at 10c. each ; this amount allowed

for all sacks returned.

Tender No. 3, from the National Portland Cement Co.,

of Durham, Ontario, at $1.57 per 350 lbs. net was accepted.

SEWER BRICKS.—Per 1,000.



THE CANADIAN ENGINEER. December 24, 1909.

g.HQQ lbs. steel casting's -045 -05

7,300 lbs. iron castings, machined... .08 .oS

250 lin. ft. wrought iron pipe, 3 ft.

diam 40 .40

4S0 lin. ft. wrought iron pipe railing 1.00 i.io

200,000 lbs. metal in lock gates 05 .055

92,000 lbs. metal in buffer beams .055 .06

25,000 lbs. metal in lock valves 08 .09

CofTer-damps, pumping,
bailing and draining

(lump sum) 15,000.00 18,000.00

Totals $232,908 $250,590

RAILWAYS—STEAM AND ELECTRIC,

Ontario
LONDON. — The formal transfer of the Southwestern

Traction line to the recent purchasers was made last week.

The following committee of directors are to manage the line:

Messrs. Murrav N. Yerner of Pittsburi;- and Brantford, VV.

S. Dinnick, W.' K. George. George B. Wood, S. C. Smoke,
Toronto; T. H. Purdom, K.C, and John Milne, London.

The former manager, Mr. S. B. Mower, is retained in the

same position. It is stated that $150,000 will be spent in

correcting grades, improving curves, and purchasing new-

cars.

OTT.\\V.-\.—The Minister of Railways, has given his

approval to the following general route maps in the West :

—

C. P. R. ..Mderside branch. G. T. P. from Apollon main
line west of Pembina river, crossing southwesterly towards

the headwater of Little Pembina River. .Alberta. Pacific

Northern and Omineoa railway, from Edmonton northwest-

erly to the boundary between Alberta and British Columbia.
Canadian Northern railway, revision of route of Oak Point

extension, Manitoba. G. T. P. amended general location

between Edmonton and Prince Rupert. C. P. R. Sedgwick
and Ellerslic branch. C. N. R. Crooked Lake branch.

WINDSOR.—The Sandwich, Windsor & .Amherstburg
Railway will probably place contracts in a few days for two
500 k.w. three-phase, direct connected alternators and two
750 h.p. engines. James .Anderson, general manager.

Alberta
EDMONTON.—The Grand Trunk Pacific bridge over

the Pembina river will be completed by December 20th, in

readiness for the laying of the steel. The bridge which is

being erected by the Canadian Bridge Works, of Walker-
ville, is practically completed this week and there remains
only the finishing touches before it will be possible for

trains to cross. The track laying machine, which has been
working on the Melville branch, will be put to work at once
laying steel from the Pembina to the McLeod river, where
two other larger bridges are in course of erection.

British Coiumbia.
NEW WESTMINSTER.—The British Columbia Electric

Railway will open their Eraser River Valley Line as far as

Cloverdale about December 20th. The distance is about 12

miles.

VANCOUVER.—The British Columbia Electric Railway
Company are considering the expenditure of $200,000 for

cars, locomotives, etc., early next year, according to general

manager Sperling.

VICTORIA.—Wade. Whealler &• McQuarric give notice

in the British Columbia Gazette of intention to apply for in-

corporation for a company with power to build, and operate

a railway, commencing at Port Moody, for 20 miles. Davis,
Marshall & Macneill ask for the same power for a company
regarding a proposed line commencing near where the Sal-

mon river crosses the international boundary line, between
British Columbia and .Maska : thence following the Salmon
river to its source.

LIGHT. HEAT. AND POWER

Alberta
C.ALG.ARY.—On Saturday, December 18, tenders closed

with Smith, Kerry & Chace, consulting engineers, for the

erection of a sub-station at Horse Shoe Falls, for the Calgary
Power and Transmission Company.

FINANCING PUBLIC WORKS.

The fullowing municipalities recently sold debentures:—
Cardston, Alta.—.?5,44o, local improvements.
Osgoode Township, Ont.—$7,456, drainage.
Roxborough Township. Ont.—$11,681, drainage.
Dover Township. Ont.—$11,026, drainage.
Strathroy, Ont $20,000, sidewalks.
IVlidland, Ont.—$12,000, sidewalks and sewers.

Ontario
W AI.L.ACEBURG.—The ratepayers will vote on two by-

laws in January, one to borrow $20,000 for the erection of
a new public schoc- and the other for local improvements,
such as granolithic walks.

LONDON.—The ratepayers will vote on a $60,000 sewer-
age bv-law.

BRACEBRIDGE. — Tenders for $45,ooo electric light

plant debentures are invited until December 21st. Alex. C.
Salmon, Treasurer.
Manitoba

STE. .\XNE.—The ratepayers will vote on a by-law to

issue $20,000 debentures for roads and bridges. J. A. La-
certe is secretary-treasurer.
Saskatchewan

HATTLEFORD.—.A by-law to provide $5,000 for an el-

ectric light pole line extension will be voted on shortly.

Ontario.

BELLEVILLE.—On January 7th the ratepayers will vote

Ti n by-law to authorize an agreement between the Trenton
' ' tIc and Water Company, Ltd., and the corporation of

K^llcviUe.

PERSONAL NOTES.

MR. McCULLOUGH, city electrical engineer of Van-
couver, B.C., has resigned.

MR. D. M. DUNCAN has resigned from the position of

registrar of the Manitoba University to accept the Principal-

ship of one of the Winnipeg Collegiates.

OBITUARY.

MR. WALLACE BELL, president of the Wallace Bell

Drilling Company, of Montreal, died recently. Prior to

moving to Montreal Mr. Bell had been engaged in drilling

operations at Petrolea. During his career he w-as connected
with some very important drilling contracts, one of the

largest being for the sinking of a shaft to a depth of 2,600
feet for the Laprairic Brick Company.

PATENTS.

The following is a list of Canadian patents, granted on
December 7, 1909, by the Canadian Patent Office to Can-
adians in Canada, and furnished by Fetherstonhaugh & Com-
pany, 5 Elgin Street, Ottawa, Canada, Russel S. Smart, resi-

dent, from whom information concerning the same may be
obtained :

—
R. Armstrong, Victoria, B.C., compressed air signals.

J. Pattison, Prescott, Ont., thermo electric alarms. Reding-
ton. Cobalt, Ont., air or steam rock drills; F. C. Simson,
Halifax, N.S.. illuminating signs.

Below will be found the list of patents granted in Can-
ada, furnished by Fetherstonhaugh & Company, Toronto:

—

T. C. Mussen, Toronto, Ont., vehicle tires; J. Muir,

Brantford, Ont., traction engines; A. Baillott, Montreal,

Quebec; furnace grates; T. Clouston, Vancouver,

B.C.. gas producers; D. L. Davies, Montreal, Que., nut

locks; N. Lang, Vancouver, B.C., railway track indicator;

A. O. Lavoie. Montreal, Que. hydraulic motors; R. Maw,
Montreal, 0"C-. car-stopping devices; W. C. Mitchell, .Syd-

I ncy, N.S., centrifugal dr>'ing machine; W. W. Sailer, Tor-

I

onto, Ont., flue doors ; T. G. Thornc, Vancouver, B.C.,

wrenches: C. W. Vollman, Montreal, Que., insulating com-
pounds ; J. Veno, Vancouver, B.C., screw presses.
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COMING MEKTINGS.

Canadian Society of Civil Engineers.—Annual meeting
at Ottawa, Out., Jaiiuaiy .:5th, jOlh, j/th, igio. Mr. C. H.
McLeod, secretary, 413 Dorchester Street West, Montreal,
Canada.

American Society of Civil Engineers.—January 19-20.

.•\nniial iiuitiiij.; at Now York City. Sciittary, Charles \V.

Hunt, .'Jo West 57th .Stroot, .W-u Voik City.

Illinois Society of Engineers and Surveyors.—January
26-2S. Annual meeting:, Cairo, 111. I". K. Tratman, secre-
tary, 1636 Mimadnock Block, Chica.ij^o, 111.

Connecticut Society of Civil Engineers. — February 8.

Annu.il nuitiiii;. Now llavi-n. Conn. J. Iicdcrick Jackson,
secretary, \U\\ i^q, .\c\v Ihivcn, ('<'nn.

American Society of Engineering Contractors—February
24-26. .-Xnnual convention, Chicago, 111. Daniel J. Hauer,
secretary. Park Row Building, New York, N.Y.

SOCIETY NOTES.

Engineers' Club, Toronto The officers for iqio were
elected at the annual inecting of the Engineers' Club last

Thursday evening as follows: Hon. President, Professor Gal-
braith. School of Practical Science; president, Mr. Willis
Chipman, 103 Bay Street ; first vice-president, Mr. C. M.
CanifF; second vice-president, Professor R. W. Angus; chair-
man library committee, Mr. W. Almon Hare ; chairman rooms
committee, Mr. W. V. Reynolds; chairman papers committee,
Mr. C. R. Young, B-.A-Sc. ; treasurer, Mr. L. J. Street, 37
Melinda Street ; secretary, Mr. R. B. Wolsey, 25 Lowther
Avenue.

Engineering Society, Queen's.—The Engineering Society
of Queen's I'niversity, Kingston, held their thirteenth annual
dinner on December 15th, igog. The attendance was large,

the speeches bright and the guest list representative. .-Vftcr

the toast to the King had been received Principal Gordon
proposed Our Country. He reviewed briefly the history of

Canada, pointing out that in overcoming natural, political

and social difficulties Canadians had developed a strong
national life.

Mr. M. J. Butler, Deputy Minister of Public W'orks,
Ottawa, was the first to reply. Mr. Butler referred to the

place of the engineer in nation building and referred to

transportation as the present great Canadian problem.
Colonel Crowe, commandant of the Royal Miltiary Col-

lege, Kingston, also replied and outlined the engineers place
in defence. The name of W. R. Givens, B.A., editor of the

Standard was also coupled with this toast. To his mind
Canada's present task was a task of assimilation. A correct

solution of our labour problems w'as our salvation.

The University was proposed by Mr. Charles Macdonald,
B.A., past president of the American Society of Civil Engi-
neers, and replied to by Dr. Jordan of Queen's.

In proposing the Profession, Mr. L. W. Gill referred to

the desirability of engineers taking a more prominent place

in the social and political life of a country. He also thought
the engineer should enter the field of management in indus-

trial corporations.

In reply R. W. Brock, Director Geological Survey of

Canada ; H. E. T. Haultain, Professor of Mining, Toronto
University ; C. H. O. Pook, Canadian Westinghouse, Hamil-
ton, Ont., and R. H. Seely, Hamilton, Ont.

The Faculty were proposed by Mr. A. M. Bateman, and
responded to by Dr. Goodwin and Professor MacPhail.

Sister Institutions were proposed by Mr. K. S. Clarke, and
replied to by Mr. W. J. Walker for the Students in Engineer-
ing Toronto and representatives of McGill and R.M.C.

Canadian Society of Civil Engineers, Montreal.—.\ very
interesting meeting of the Canadian .Society of Civil Engi-

neers was held last Thursday night in their assembly rooms
on Dorchester Street, Montreal. Mr. A. D. Swan, M. Can.
Soc. C.E., resident engineer of the harbour of Montreal, de-

livered a paper on the new King Edward Docks at Avon-
mouth, Bristol, where he was resident engineer on construc-

tion. The lecture, which was fully illustrated by lantern

slides, provided those present with an excellent idea of the

vastness of the undertaking. Mr. Swan stated that a large

area of land had been reclaimed and was now being used for

railwav terminals and industrial purposes. The first work

undertaken was that of sinking trial cylinders to ascertain
the nature and extent of the excavations necessary. The
lecturer pointed out the great variation in tide levels, and
how this natural difliculty was overcome by the construction
of temporary dams. He explained the process of rock break-
ing under water, without explosives, and described the main
features in connection with the construction of the west dock
walls of the entrance piers and the concrete monolith struc-
tures, of the pier head monoliths, entrance locks, graving
dock with its elaborate system of culverts and sluices, light-
houses, railway terminals, lock-gates of iron and steel, which
are the largest in the world, and the mechanism known as the
boom relieving chain i)rotection for lock-gates, which pre-
vents shijjs from running into and destroying the gates.
.After the lecturer had dealt with the constructive principles
of this great work, he described the equipment of the dock,
and finished his discourse with a reference to the materials
used in construction, and the relative merits of each. He
said that the cost of the entire undertaking was about
$15,000,000, and this, he maintained, was about one-half of
what the work would have cost in America. The opening
ceremony was performed by Their Majesties, King Edwartl
and Queen Alexandra. After the lecture, a discussion fol-

lowed, in which Mr. John Kennedy Mr. F. W. Cowie, and
Mr. J. A. Jamieson took part, the latter taking an opposite
view to the speaker, regarding the possible cost of such a
work in Canada. Mr. Cowie referred in complimentary terms
to the work of the speaker in his capacity of resident engi-
neer of the works at Avonmouth. Mr. John Kennedy con-
sulting engineer of the Montreal Harbour Board, explained
why, in a new country like Canada, it was not advisable to

build too much of a permanent character, on account of the
changing avenues of trade, and the generally unsettled state

of the country. At the conclusion of the meeting a hearty
vote of thanks was tendered Mr. Swan by the chairman, Mr.
Ernest Marceau, and it was decided to continue the dis-

cussion by correspondence, to be incorporated in the reports
of the society.

Builders' Exchange, Winnipeg.—The annual meeting of

the Winnipeg Builders' E.\change was held Wednesday and
besides the election of officers for the ensuing year, matters
of future policy were discussed. It has been decided to

secure a central site and erect a fine structure to be known
as the Builders' Exchange Building. The meeting was
largely attended, and there was great enthusiasm. William
H. Carter, of the Carter, Halls, Aldinger Company, was re-

elected president, the meeting complimenting him highly on
his work during the last year. It w-as pointed out that when
he took office in December igoS the exchange had only 100
members, and that now its membership was 303. F. H.
Davidson was elected first vice-president. Thomas Kelly, of

Thomas Kelly & Sons, was elected second vice-president.

T. D. Robinson, treasurer, and J. H. Buxton was reappointed
secretary. The following directors were re-elected by accla-

mation for a three-year term: W. P. .\lsip, J. W. Morley,
H. C. McMartin, Charles S. Shipman.

Guild of Civic Art, Toronto.—.At the annual meeting,
held in Toronto, December 21 si. igog, the following officers

were elected for the ensuing year: President, Mr. John A.
Ewan ; first vice-president, Mr. K. J. Dunstan ; second vice-

president, Mr. C. H. Mitchell ; executive committee, Messrs.
H. C. Cox, J. P. Hynes, T. C. Irving, junr.. Ford llowland,
F. B. Fetherstonhaugh, J. B. O'Brien, Edmund Burke; trea-

surer, R. J. Dilworth, and secretary, W. S. .Armstrong.

Central Railway and Engineering Club, Toronto—The
regular monthly meeting of the Central Railway and Engi-
neering Club of Canada was held at the Prince George Hotel,

Toronto, last Tuesday night. The business of the evening
consisted of an address on " The Manufacture of Commercial
Gas," by Mr. C. J. Herring, chief draftsman. Consumers'
Gas Company, and the election of officers for the ensuing
year. Mr. C. A. Jefferis, the retiring president, occupied the

chair. About fifty members attended. The following were
elected officers: President, Mr. J. Duguid, general foreman
G.T.R. ; first vice-president, Mr. G. Baldwin, general yard-

master Canada Foundry Company ; second vice-president,

Mr. J. Bannon, chief engineer, City Hall, all of Toronto;
executive committee, Messrs. C. A. JefTeris, master mechanic
Consumers' Gas Company; W. R. McRae, master mechanic
Toronto Railway; O. A. Cole, A. M. Wickens, chief engineer
Canadian Casualtv and Boiler Insurance Company: .A. E.

Till and .A. Tavlo'r of Toronto, and Mr. Patterson of Strat-

ford.
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer
for a small fee.

S819—December 3—Extending until the 1st of June, ipio, the time within
which the Canadian and Dominion Express Companies may file tariffs of
tolls to be charged for the carriage of goods are temporarily approved.

8830—December s—Dismissing complaint of Wagstaff, Limited, of
Hamilton, Ontario, that the rate of $i.ro per hundred pounds charged by
the Dominion Express Company on shipments of black currants from
Montreal to Hamilton is excessive and discriminative as compared with
the rate of eighty cents per 100 lbs. charged on like shipments from
Hamilton 10 Montreal.

S821—December 3—Extending until the ist of June, 1910, the time within
which the National and American Express Companies may file tariffs of
toKs to be charged for the carriage of goods, are temporarily approved.

8832—December 3—Extending until 1st June, 1910, the time within which
the Maritime Express Company may file tariffs of tolls to be charged for
the carriage of goods, with the Board.

8S-M—December ^ih—Authorizing the C.P.R. to open for the carriage
of traffic the second track of the Ontario and Quebec Railway, Smith's
Falls Section, from Vaudreuil to St. Lazare, also from mileage 44.9, just
west of Dalhousie MiMs, to mileage 48.6; and from mileage 48.S to Avon-
more.

8834—December 2—Extending until ist June, 1910, the time within which
the United States and the Great Northern Express Companies may file

with the Board tariffs of tolls to be charged for the Carriage of goods.
8835 and 8S26—December 2—.'Vuthorizing the corporation of the city of

Hamilton. Ont., to lay sewer under the track of the Hamilton Radial
Electric Railway at Lot 7, First Concession Township of Barton, County
Wcntworlh, Hamilton, Ont., aJso under the track of the Toronto, Hamilton
and Buffalo Railway at Lot 8, First Concession Township of Barton, County
Wcntworlh, Hamilton, Ont,

8837—December 6—Authorizing the G.T.P. Railway to cross, at grade,
Pheasant Hills Branch of the C.P.R. in Sec. 13, Tp. 2t, R. 13, wesf of the
2nd Mer., Balcarres, District Assiniboia, Sask.

8S3S—December 4—Authorizing the C.P.R. to construct, maintain, and
operate spur line to serve tne Continental Oil Company and the Canadian
Petrified Brick & Stone Company at Winnipeg, Man.

8830—December 6—Authorizing the corporation of the city of Hamilton,
Onl., to lay and thereafter maintain sewer under the track of the Northern
and North Western Division of the G.T.R. on Lot 7, ist Con. Tp. of
Barton, County Wentworth, Hamilton, Ont.

8830—December 4—Granting leave to the Manitoba Government Tele-
phones to erect, place and maintain its telephone wires across the track
of the C.N.R. at public crossing near Bethany, Man.

8831 and 8832—December 4—Granting leave to the North Huron Tele-
phone Company to erect, p'ace, and maintain its wires across the track
uf the G.T.R. at private crossing on farm of T. M. Henderson, 1st Con.
Pp. of Morris near Wingham Station, Ont., (half mile east), and at pub-
fic crossing iJi miles east of Wingham Station, Ont.

8833 to 8837 Inc.—December 4—Granting leave to the Board of Light
and Heat Commissioners of Guelph, Ont., to erect, place, and maintain its

wires across the C.P.R. at three points and the G.T.R. at two points in
the city of Guelph, Ont.

88^8—December 7—.Authorizing the Temiscouata Railway Company and
the Transcontinental Railway to operate their trains where the Temis-
couata Railway crosses the Transcontinental Railway at a point about 12.3
miles west from the town of Edmunston, N.B.

8839—November 16—Authorizing the Town of St. Louis, P.Q., to carry
its highway under the track of the C.P.R. at St. Lawrence Boulevard in
said town.

SS40—December 4—Granting leave to the Bell Telephone Company to
erect, place, and maintain its underground wires across the tr.T,ck of the
Hamilton Radial Electric Railway about two miles cast of Burlington,
Ontario.

8841—December 4—Authorizing the C.P.R. to construct, maintain, and
operate an industrial spur for the Riordon Paper Mills, Limited, at mile-
age 9S-»6 from St. Therese. Co. Labclle, P.Q.

884?—December 4—Authorizing the Toronto, Hamilton, & Buffalo Rail-
way 10 construct, maintain, and operate two branch lines of railway or
^purs in the norih-easi part of the city of Hamilton, Ont.

8843--Dccembcr 4—.Authorizing the C.P.R. to construct, maintain, and
operate an industrial spur in the city of Lcthbridge, Alta.

8S44 and 8845 Inc.—December 7—Granting leave to the Bell Telephone
Company to erect, place, and maintain its wires across the track of the
G.T.R. near Callander Station, Ont., and near New Toronto, Ontario.

8846—December 7—Granting leave to the Port Hope Telephone Com-
pany to erect, place, and maintain its telephone wires across 'the track of
the G.T.R. at Newcastle Station, Newcastle, Ont.

8847—December 6—Directing that the Toronto Suburban Railway install
and maintain, at its own expense, derails in their tracks at crossing with
G.T R. at Davenport Road, Tp. of York, Toronto, Ont.

8848—December 7—Authorizing Quebec Railway, Light and Power Com-
pany to cross with its tracks, tracks of C.P.R. at St. Valier Street, Quebec,
P.Q

>84')—December 7—Approving location of C.P.R. Company's station at
Gra-viy Lake, Alta.

st^5^.—December 3—Directing the G.T.R. to install distant semaphore
at cf'.^'.ing with GaTt, Preston, and Hcspeler Railway Company, at rail

level. Hcspeler, Ont.
Sflji—November 34—Authorizing the corporation of city of Saskatoon,

Sask., to carry Saskatchewan Drive under bridge of C.N.R. , Saskatoon,
Sa«k-

'^ mber 7—Approving stress sheets of G.T.R. for proposed re-
nr- r Is near Tansley & Stcwarton, Ont.

mber 7—.Authorizing the Erie Telephone Company to place
its vires .\Ltui% the track of the G.T.R. two miles west of Canfield, Ont.

6S54— l^ccember 7—Authorizing the corporation of the city of Toronto,
Ont.. to lay »ewer under C.P.R. on Huron Street.

6855—December 7—Authorizing the Bell Tc'cphone Company to place its

aerial wires across the telegraph lines of the G.T.R. two miles east of
BarlinglOD Junction Station, OnL

8856—December fr—Authorizing the G.T.R. to construct proposed bridge
over Ham's Creek, near Ernestown Station, Ont.

8S57—December 3—Directing the C.P.R. to provide and construct suit-
able highway crossing at Murray Street, town of Sault Ste. Marie, Ont.

8858 and 8859—December 10—Authorizing the Ontario Power Co. of
Niagara Falls, Ont., to erect its wires across the G.T.R. at Lot 28, in
Thorold Township, Welland County, Ontario; also at Lot 29, Thorold Town-
ship, Wetland County, Ontario.

8S60—December 10—Directing that all railways subject to the juris-
diction of the Board where shippers are compelled to supply car doors
to enable cars to be used for traffic, make allowance therefor to such
shippers be made upon the following basis; (a) At and west of Fort
\VilIiam, lower car door, $1; upper car door, 50 cents; (b) East of Fort
William, upper or lower car door, each 50 cents,

S861—December 2—Authorizing the C.N.O. Railway to carry its pro-
posed line of railway under tracks of G.T.R. near Scarboro Junction, Ont.

8863—December 9—Approving proposed bridge of Atlantic, Quebec and
Western Railway Company over Grand Pabos Gully, at mileages 41 and
40.8.

8863—December 9—Authorizing the C.P.R. to construct industrial spur
for the Western Canada Timber Company at mile 29.5 north from Lardo,
Kootenay District, B.C.

8S64—December 9—Authorizing the C.P.R. to construct industrial spur
at Gerrard Station, Kootenay District, B.C.

8865—December 10—Approving and sanctioning location of the C.P.R.
Company's revision in a portion of its Kininvie Branch.

8S66—December la—Approving and sanctioning location of the C.N.O.
Railway line at Greenwood, Township Pickering, Ontario County, Ontario.

8867—December 10—Directing that the P.M.R.R. erect suitable fences
along its railway where the same crosses near Cedar Springs, Raleigh
Township, Kent County, Ont.

SS68—December to—Authorizing the G.T.P. Rai'way to construct its

railway across highways between Sees. 35 and 34, and 34 and 33, Tp. 53,

R. 27 west 4th Mer., District of North Alberta, Alta.

8S69 to 8S75 Inc.—December 10—.Authorizing the Manitoba Government
Telephone System to erect its wires across the track of the C.P.R. at
seven points in Province Manitoba.

8876 and 8877—December 10—Authorizing the Bell Telephone Company to

erect its wires across the track of the G.T.R. at West and Market Streets,
Brantford. and at public crossing 1 Jj miles north of Whitby Station, Ont.

8878—December :i—Approving and sanctioning C.N.R. Company's loca-
tion of line through Township 5, R. 7-11, west of 2nd Meridian, Sa^k.

8870—December 10—Directing that the trains of the C.P.R. and P.M.R.R.
may operate their trains over interlocker installed at Walkerville Junction,
Ont.

S8S0—December 10—Authorizing the C.P.R, to construct industrial spur
for Messrs. Andrews & Son, Winnipeg, Man

8881—December 10—Authorizing the C.N.O. Railway to construct bridge
over Rouge River, Scarboro Township, York County, Ont.

8882—December io~-Authorizing the C.P.R. to construct branch line on
its Westminster Branch, near Westminster Junction, B.C.

8S83—December —Authorizing the C.P.R. to construct industrial spur
at mileage 86 from Lethbridge, on its Crow's Nest Branch.

8884—December 11—Authorizing the Dominion Natural Gas Company,
Limited, to lay gas main under track of G.T.R. at Maple Street, Simcoc,
Ont.

8SS5—December 11—Authorizing Dr. A. L. Russell, of Bailieboro, to
erect private telephone wires across track of G.T.R. at Fraserville, Ont.

88S6 and 8887—December 11—Authorizing the Government of the Pro-
vince of Alberta to erect its wires across the track of the C.P.R. at
Camrose, Alta., and Sedgewick, Alta.

8888—December 11—Authorizing the Bell Telephone Company to erect
its wires across the track of the G.T.R. at public crossing aj4 miles
south of Harriston Station. Ont.

8889—December 13—Authorizing the C.N.R. to cross with its Goose
Lake Branch the track of the G.T.P. Railway near Saskatoon, Sask.

8890—December 13—Authorizing the C.N.R. to cross with its line the
track of the C.P.R. near Bienfait, Sask.

S8gi—November 22—.Authorizing the Ontario Power Company to cross
with its transmission line the track of the M.C.R.R. at Lots 174 and 175,
Stamford Tp., Ont.

8893—December 11—Authorizing the C.N.O. Railway to construct bridge
over Dixie Creek, Pickering Tp., Ont.

8893—December 11—Authorizing the C.N.O. Rai'way to construct pro-

posed bridge over Greenwood Creek, Pickering Township, Ontario County,
Ont.

8894—December 11—Authorizing the C.N.Q. Railway to construct its

lines and tracks across public crossing on Lot 408, St. Marc Parish,

Portneuf Co., P.Q.
8895—December 11—Authorizing the Canada Atlantic Railway to recon-

struct bridge across River St. Lawrence, between Giroux Island and Isle

aux Seines.

8896—October 17—Approving crossings of the C.P.R. at Blackstone
Road, Moor's Road, Gough's Road, mileages 118.09; 119.67 and iao.35, and
Portage Bay Road, mileage 123.21.

8897—December 11—Amending Order No. 3M0, December 6th, 1006. which
approved the form, size, and style of the tariffs of telephone tolls by strik-

ing out clause "a" and substituting following ;—(a^ That the tariffs of

telephone tolls hereafter filed with the Board be printed on sheets, or in

books, uniform in size, viz. :—Long distance tariffs, 10 inches in length

and yli inches in width; all other tariffs and rate sheets, loU inches in

length and 8H inches in width.

8808—December 13—Authorizing the C.P.R. to divert Hamilton St, city

of Regina, Sask.
8899—December 14—Authorizing the C.N.O. Railway to construct pro-

posed bridge over public crossing and creek. Lot 13, Con. 3 and 4, Tp.
Whitby, Ont., County Ontario.

8900—December 13—Approving plan of proposed subway at intersection

of Albert St., ReEtna, Sask.
8901—December 14—Authorizing the corporation of the city of Brantford,

Ont., to lay sewer under track of G.T.R. across West Street, Brantford,

Ont
8903—December 13—Authorizing C. S. Hyman & Company, of London,

Ont., to lay heating pipes on Richmond Street under track of C.P.R.

Mi
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SANITARY SCIENCE.
WATI-R-FILTR.MION WORKS. By James H.

Fucrtes, tamo, xviii + 383 pages, 45 fagures and

30 half-tone plates. Clolh, $1.50. Contents.— In-

troductory. Intakes, Sedimentation, and Settling

Basins. The Purification of Water by Slow Sand-

filtration. The Design, Construction, and Opera-

tion of Slow Sand-filters. The Purification of

Water by Rapid Sand-filtration, The Construction

and Operation of Rapid Sand-filters. Filtered-

water Reservoirs.

DISPOSAL OF MUNICIPAL REFUSE. By H.

de B. Parsons. Consulting Engineer, 8vo, x + 186

pages, 73 figures, mostly half-tones. Cloth, $3.00.

Contents.— Foreword. Conditions. Waste Ma-
terials. Collections. Methods of Disposal. Re-

duction and Incineratioo. Econoinic.s. Snow Re*

fflovaU Practical Incineration. Tables : Classifi-

cation of City Wastes, Unburned Coal in Steam-

ash. Analyses of Household Ash and Mixed
Ashes. Analyses of Garbage. Composition of

Rubbish. Composition of Suect-sweepings. Annual
Collection of City Refuse in Tons. Collections of

City Refuse in Pounds per Capita. Average Col-

lections per Capita per Day. Approximate

Calorific Value of Refuse.

METHODS AND DEVICES FOR BACTERIAL
TREATMENT OF SEWAGE. By William Mayo
Venable, Svo, vi + 236 pages. 43 figures. Cloth,

$3.00, Contents.—Introduction. Sources of In-

formation about Sewage Purification. Aerobic

Treatment of Crude Sewage. Mechanical Removal
of Sludge. Anaerobic Treatment of Sewage. In-

termittent Contact Systems. Automatic Discharg-

ing Devices. Percolating Filters. Summary of

Engineering Principles regarding the Design of

Sewage Purification Works. Difl&cullies experi-

enced in some Actual Installations. Suggested De-

fiigns to Meet Typical Conditions.

THE FILTRATION OF PUBLIC WATER-SUP-
PLIES. By Allen Hazcn. Third Edition. Revised

and Enlarged, Svo, xii + 321 pages, fully illustrat-

ed with line and half-tone cuts. Cloth, $3.oa

Contents.—introduction. Continuous Filters and
Their Construction. Filtering Materials. Rate of

Filtration and Loss of Head. Cleaning Filters.

Theory and Efficiency of Filtration. Intermittent

Filtration. Turbidity and Color, and the Effect of

Mud Upon Sand-filters. Coagulation of Waters.

Mechanical Filters. Other Methods of Filtration.

Removal of Iron from Ground-waters. Treatment
of Waters. Water-supply and Disease. Appendices
(eleven) and Index.

WATER-SUPPLY ENGINEERING. The Design-

ing, Construction, and Maintenance of Water-
supply Systems, both City and Irrigation. By A.

Prescott FolwcU. Second Edition. Revised and
Enlarged, Svo, xiv + 570 pages, illustrated with 95
figures and 19 fu!l-page plates. Cloth, $4.00. Con-
tents.—Part I.—Designing. Synopsis. Requisites of

a Supply—Quality. Requisites of a Supply

—

Quantity. Sources of Supply. RainfalL Surface-

water. Rivers and Lakes. Ground-water. Gravity

Systems. Pumping Systems. Hydraulics. Dams
and Embankments. Purification of Water. Pump-
ing and Pumping-engines. Designing. Part II.—
Construction. Supervision and Measurement of

Work. Practical Construction. Part III.—Mainten-
ance. Reservoirs, Head-works, and Intakes. Purap-

ing-plants and Filters. Pipes and Conduits.

Clerical and Commercial.

SEWER DESIGN. By H. N. Oeden. C.E., As-

sistant Professor of Civil Engineering, Cornell Uni-

versity, ismo, xi + 234 pages, 54 figures, 5 plates.

Cloth, $2.00. Contents.—General Considerations.

Preparatory Maps and Data. Excessive Rains

—

Proportion Reaching the Sewers. Relation of

Density to Percentage. Mathematical Formulae.
Estimating Future Population. Amount of Sewage
per Capita. Ground-water Reaching Sewers.

Grades and Self-cleansing Velocities. Develop-
ments of Formulae for Flow. Kutter's Formula.
Sewer Diagrams. Use of Diagrams. Sewer Plans.

Sewer Cross-sections. Flushing, Use of Tanks.

SEWAGE AND WATER, THE PURIFICATION
OF. By W. J. Dibdin. F.LC. F.C.S.. etc., form-

erly Chemist to the London County Council Third

Edition. Re-written and considerably Enlarged,
With additional Tables, Illustrations, and Dia-
grams. 379 pages. Demy 8vo. $6.00. Synopsis
of Contents.—General Coniiderations. Antiseptics,
or Preservation tor Limited Periods ; Bacterio-

logical Methods. Precipitation. Experiments at

Massachusetts and London. Sutton Experiments.
The Septic Tank and other Systems. Land Treat-
ment v. Bacteria Beds. Manchester Experiments.
Leeds Experiments. The Bacterial Treatment of

Factory Refuse. Screening. The i'uritication of

the Thames. The Discharge of Sewage into Sea-
water. The Filtration of Potable Water. System-
atic Examination of Potable Water, The Char-
acter of the London Water Supply. The Action of

Soft Water upon Lead. The Absorption of Atmos-
pheric Oxygen by Water. Analyses and their

Interpretation. Ventilation and Deodorisation of

Sewers. The Royal Commission on Sewage Dis-

posal Appendices: (I.) Examination for Matters
in Suspension. (11.) Dissolved Oxygen.

SEWAGE, MODERN TREATMENT OF. The
preparation of Schemes, Laying of Sewers, and
Sewage Disposal. By H. C. H. Shenton, M.S.E.
Second Edition. Illustrated. Crown Svo, $1.00.

ROADWAYS AND PAVEMENTS.
A TREATISE ON ROADS AND PAVEMENTS.

By Ira Osborn Baker, C.E., Svo, viii -+- 655 pages,
171 figures, 68 tables. Cloth, $5.00, Contents. -

Introduction, Part I.—Country Roads. Road
Economics. Road Location. Earth Roads. Gravel
Roads. Broken-stone Roads. Miscellaneous Roads.
Equestrian Roads and Horse-race Tracks. Part
II.—Street Pavements. Pavement Economics.
Street Design. Street Drainage. Curbs and
Gutters. Pavement Foundations. Asphalt Pave-
ments. Brick Pavements. Cobble-stone Pavements.
Stone-block Pavement. Wood-block Pavements.
Comparison of Pavements, Sidewalks. Bicycle
Paths and Race Tracks.

A TEXT-BOOK ON ROADS AND PAVE-
MENTS. By Frederick P. Spalding, Second Edi-

tion. Revised, israo, viii + 235 pages, 44 figures.

Cloth, $2.00. Contents.—General Consideration.
Drainage of Streets and Roads. Location and
Improvement of County Roads. Broken-stone
Roads. Foundations for Pavements. Brick,

Asphalt, Paved, Stone-block Pavements. City

Streets.

HIGHWAY CONSTRUCTION. A Treatise on
Highway Construction. By A. T. Byrne. C.E-

Fifth Revised and Enlarged Edition, Svo, xliii -*-

1040 pages, upwards of 300 illustrations. Cloth,

$5.00. Contents.—Pavements. Materials Employed
in the Construction of Pavements. Stone Pave-
ments. Wood Pavements. Asphaltum and Coal-

tar Pavements. Brick Pavements. Broken-stone
Pavements. Miscellaneous Pavements. Founda-
tions. Resistance to Traction. Location of

Country Roads. Width and Transverse Contour,

Earthwork. Drainage and Culverts. Bridges, Re-

taining Walls, Protection Works, Tunnels, Fenc-

ing. City Streets. Fooipaths, Curbs, Gutters, Re-

construction and Improvement of Country Roads.
Maintenance—Repairing, Cleansing, and Watering.

Trees. Staking Out the Work. Specifications and
Contracts. Implements and Prices. Miscellaneous

Notes. Appendix. I,—Naming and Numbering
Country Roads and Houses. II.—Methods of As-

sessing the Cost of Street Paving. III.—Ordin-

ance Regulating the Width of Wagon-tires. IV.—
Cycle-paths.

MODERN METHODS OF STREET CLEAN-
IXG.—By George A. Soper, Ph.D. Cloth; 6x9
inches; 200 text pages; loo illustrations. Price, $3.

Contents:—The Use and Abuse of City Streets;

Fundamental Principles Applicable to Street Clean-

ing; The Cleaning of Pavements; The Disposal

of Refuse ; Summary of European Methods of

Street Cleaning ; London ; Westminster, London ;

Manchester ; Paris ; Berlin ; Hamburg ; Cologne ;

Amsterdam; New York. Index.

ROAD PRKSKRVATTON AND DUST PREVEN-
TION.—By William Pierson Judson. Cloth; 6x0
Inches ; 144 pages ; 16 I'lustrations. Price, $1.50.

Contents:—Road Dust, Its Control and Preven-

tioD—Moisturc^-oil Emulsions-Oils—Coal-Tar Pre-
parations—Tar-Spraying Machines—Tar-Macadam
—Rock-Asphalt Macadam—Bit ulithic PaverocaC
The preservation of surface and the preventioo of

du^t on m.icadainiicd roads constitute two im-
portant problems to be solved by engineert
charged with the maintenance of many thousands
uf miles of broken stone roads. Ou these matters
road builders have been working and experiment-
ing for some years; the methods, costs, testt«

and other results of this work are here for the
first time compiled in book form. A necessary
and timely book for every eagineer.

RAILROAD ENGINEERING.
A IIKLD MANUAL FOR RAILROAD ENGI-

NEERS. By J. C. Nagle, Professor of Civil Engi-
neering in the A. and M. College of Texas. Sec-
ond Edition, Revised. i6mo, xv + 403 pages, 99
figures. Morocco. $3.00. Contents.—Rccunnois-
sance. Preliminary Surveys. Location. Transition-
curves. Frogs and Switches. Construction. Tables

MANUAL FOR RESIDENT ENGINEERS CON
TAINING GENERAL INFORMATION ON CON-
STRUCTION. By F. A. Molitor and E. J. Beard,
i6mo, iv + 118 pages. Cloth, Si.00. Contents.

—

AlignmenL Address. Back Filing. Bench-marks.
Bcrm. Borrow. Borrow Pits. Books Bridges. Classi-
fication. Clearing. Contract. Contractors. Cross-sec-
tion. Curves. Cut Ditches. Diary. Ditches. Easement
Curves. Embankments. Employees. Estimates,
Excavations. Expense. Extra Bills. Express.
Final £• '.'mates. Finis ninK. Foundations. Grades
Grubbir g. riaul. instruments. Inspectors Levels.
Level ' ..= aes. Mascffl-F. Mile-r -its. Mcairoent*.
Monthly Estimates. Pay Rolls. Party. Plana.
Plat. Pile Recorder. Pile and Trestle Bridget,
Post-office. Profiles. Qualifications. Quantities.
Rates. Report. Resident Engineers. Road-bed.
Shrinkage. Specifications. Storms. Station
Grounds. Staking. Stationery. Supplies. Superele-
vation. Surface. Swell. Tables. Track. TransiL
Titles. Vertical Curves. Work. Waste.

FIELD MANUAL FOR ENGINEERS By the
late Philetus H. Philbrick, C.E., M.S. i6mo,
XV + 388 pages. 152 figures. Morocco, $3.oa Coo-
tents.—Preliminary Operations. Adjustments, Use,
and Care of Instruments. Plane Trigonometry.
Simple Curves Connecting Right Lines. Leveling,
Stadia Measurements, etc. Compound Curves. Re-
versed Curves. Turnouts. The True TransitioD
Curve. Calculation of Earthwork. Approximate
and Abridged Computations. Construction. Ex-
planation of Tables and Miscellaneous Topics.

RAILROAD ENGINEERS' FIELD-BOOK AND
EXPLORERS' GUIDE. Especially Adapted to the
Use of Railroad Engineers on Location and Con-
struction, and to the Needs of the Explorer is

Making Exploratory Surveys. By the late H. C
Godwin. i6mo, xii + 357 pages, 100 figures.

Morocco, Sj.so. Contents.—Part I.—Dea'ing with
Railroad Location. Part II.—Dealing with Rail-

road Construction. Part III.—Dealing with Rrcon-
noissance and Exploratory Surveys. Part IV.

—

Giving Various General Information. To these

are added a Short .Appendix and a Set of Tables,
comprising those generally required for field use.

THE ECONOMICS OF RAILROAD CONSTRUC-
TION. By Walter Loring Webb, C.E. Large
i2mo, viii + 339 pages, 34 figures. Cloth. $2.50.

Contents.—Introduction. Part I.—Financial and
Legal Elements of the Problem : Railroad Sta-

tistics ; The Organization of Railroads; Capitaliza-

tion; The Valuation of Railway Property: Estima-

tion of Volume of Traffic. Part II.—Operating
Elements of the Problem; Operating Expenses;
Motive Power; Economics of Car Construction:

Track Economics : Train Resistance ; Momentum
Grades. Part III.—Phyical Elements of the

Problem: Distance: Curvature; Minor Grades;
Ruling Grades; Pusher Grades; Balancing Grades
for Unequal Trafllic. Index.

No matter what technical book you
want we can supply through our Book

Depart.ment.
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Power fa Steam Pumps, CentrifviRal
Pumps, otary <SX Paper Mill Pumps

Travelling Cranes, etc.

THE SMART-TURNER MACHINE CO., Limited

Hamilton, Ont.

CALLING FOR TENDERS
In calling for tenders for the construction of

bridges and buildings, remember that there is a paper
which reaches the civil and structural engineers,and
contracting engineersEVERY WEEK.

More Contractors look for proposed work in the
" Canadian Engineer " than in any other engineering

publication in Canada.

CANADIAN ENGINEER
Toronto Montreal Winnipeg

MARKET CONDITIONS.

-Montreal, December igth, 1909.

The present dullness in transactions in pig-iron and in steel products,
in the United States, is only temporary, and is the natural result of the
previous heavy buying and specifying, coupled with the usual quietness
incident to the close of the year. It was impossible that the immense
volume tff business put through in September and October 'ast should
continue, and the present lull is regarded as a healthy sign. The general
view seems to be that the New Year will see a renewal of the upward trend
of prices accompanied with a renewal of activity in trade. Prices of

finished products arc being maintained and, in fad, some further ad-
vances have been made during the past week, although pig is showing
a weakness in some quarters. It has practically been decided that prices

on Lake Superior ores vnW be advanced 50c. per ton, and consumers at
Atlantic points arc being compelled to pay 40 to 50c. per ton over last

year's figures. The high prices for coke and coal will add very materially

to the cost of production and there is therefore no probability of any con-
cession in prices. Specifications for structural material and railway
supplies, such as rails, locomotives, cars, etc., arc being received by the

mills in a satisfactory manner, many of the mills being several weeks be-

hind in their deliveries.

The English and Scotch situation is showing a more hopeful tone,
once more. The home trade is picking up and there appears to be a
belter feeling, generally. Rxport trade is not satisfactory, but even this

is showing some improvement, especially as the advances in the United
States and Germany are likely to open markets in these countries for
tonnage of British manufacture. I'ig-iron markets have developed strength,
showing an advance of is. to is. 6d. during the week. It is pointed out
that steel making irons will all be higher In Great Britain, than it was
this year, owing to the fact that Spanish mine owners, who supply the
bulk of the ore, are insisting on prices delivered at Middlesboro and
GlasRow, of 19s. per ton, as against 15s. 6d. to 16s. during the first half
ol i»K*), and about 17s. M, of recent months.

The local trade shows no sign of abatement. Enquiries are being re-

ceived very generally lor a liberal tonnage, and several good contracts
have been placed during the past week. Many good consumers arc now
inquiring lor prices for delivery during the !ast half of 1910, thus indicating
thefr n^itninn thnr prtr^« nr*- likely to be maintained for some eonsiderab'e
t.n" .ires arc declining to quote thus far ahead
a* to get satisfactory prices fr'>m F.nnli^h or

S- .: satisfied that conditions arc going to show
•a ta;(j:;^vcmciu. Iei tJic meantime, the metal held is being rapidly taken

"FLEUR f^ DE LIS"

Galvanized Iron
Will work as well as "Queen's Head." Not so

heavily coated.

JOHN LYSAGHT, LTD.
Makers, Bristol.

A. C. LESLIE & CO., LTD,
Montreal. g

out and foundries requiring further supplies for winter consumption are
being required to pay higher freights.

The markets for finished and semi-finished material are very dull and
uninteresting. It is impossible to get prices up here, notwithstanding that
several lines are being advanced in almost all other markets. Dealers are
awaiting the turn of the year, it being their hope that the market will be
stronger and more active, thereafter:

—

Antimony.—The market is steady at 8 to 8Uc.
Bar Iron and Steel.—The market promises to advance shortly. Bar iron,

$1.85 per 100 pounds; best refined horseshoe, $3.10; forged iron, $3; miltf

steel, $1.85; sleigh shoe steel, $1.85 for 1 x H-base; tire steel, $1.00 for

I X H-base ; toe calk stee!, $3.35; machine steel, iron finish, $i.go; im-

ported, $3. 20.

Building Paper.—Tar paper. 7, 10, or 16 ounces, $1.80 per 100 pounds;
felt paper, $2.75 per loo pounds ; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing, No. i, 30 to 40c. per roll of 400 square feet; tarred
fibre, 55c. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b..

Montreal:—$1.30 to $1.40 per 3So-lb. bbl., in 4 cotton bags, adding 10c. for

each bag. Good bags re-purchased at 10c. each. Paper bags cost 9%
cents extra, or loc. per bbl. weight.

Chain.— Prices are a:: follows per 100 lbs.:— Ji-inch. $4.90; 5*i6-iQch,

$4.40; H-inch, $3.70; 7-t6-inch, $3.50; j4-inch, $3.25; 9-16-inch, $3.30; ^-incb,
$3.J5: W-inch, $3.10; Ji-'mch, $3.05; i-inch, $3.05.

Coal and Coke.—Anthracite, egg, stove or chestnut coat, $6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal

Copper.— Prices are strong at 14 to 14KC.
Explosives and Accessories.—Dynamite, so-lb. cases, 40 per cent, proof,

15c. in single case lots, Montreal. Blasting powder, as-lb. kegs, $3.35 per

keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75e. per loo; broken lots, $1; electric

blasting apparatus:—Batteries, 1 to 10 holes, $15; 1 to 70 holes, $35; 1 to

30 holes, $35; I to 40 holes, $50. Wire, leading, ic. per foot; connecting,

50c, per lb. Fuses, platinum, single strength, per loo fuses:—4-ft. wires,

$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; lo-ft. wires, $5. Double strength
fuses, 4-ft., $3.75; 6-ft., $4.29; 8-ft., $4.83; lo-ft., $5.37. Fuses, time, double-
tape, $6 per 1,000 feet; explohmetcrs, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, 38-gauge, are:—
Queen's Head, $4.10 ; Colborne Crown, $3.85 ; Apollo, io?i oz., $4.05.

Add 7$c. to above figure? for less than case lots ; 26-gauge is

15c. less than 28-gauge, American 28-gauge and English 36 are equivalents,

as are American 10 J4 oz., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is strong. The following prices are for carload

quantities and over, ex-store, Montreal, prompt delivery; No. i Summerlec,
$31.50 to $22 per ton; selected Summerlee, $21 to $21.50; soft Summerlee,
$20.50 to $31; Clarence, $19.50 to $20; Carron, No. i, $31.50 to $23, and
Carron special, $21 to $21.50.

Lathe.—See Lumber, etc.

Lead.— Prices are about steady at $3.55 to $3.65.

Lead Wool.—$in. (;o per hundred, $300 per ton, f.o.b., factory.

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mill

points, carrying a freight of $1.50. Red pine, mill culls out.

$18 to $23 per i.noo feet; white pine, mill culls, $16 to $17. Spruce, t-in.

by 4-in. and up, $15 to $17 per 1,000 fL ; mill culls, $13 to $14. Hemlock,
log run, culls out, $13 to $15. Railway Ties; Standard Railway Tie*,

hemlock or cedar, 35 to 4sc. each, on a 5c. rale to MontreaL Telegraph
Poles: Seven-inch top, cedar poles, 2S-ft. poles, $1.35 to $1.50 each; 30-ft..

$1.75 to $3; 7S-ft., $3.75 to $1.25 each, at manufacturers' points, with «c.

freight rate to Montreal Laths: Quotations per 1,000 laths, at points

earring $1.50 freight rate to Montreal, $3 to $3. Shingles : Cedar
thineles, same conditions as laths, X, $i.w; XX. $3 50; XXX, $v

Nails.-Demand for nails is better and prices are firmer, $2.41 per

keg for cut. and $3.15 for wire, base prices. Wire roofing nails, 5c. tb.

Paints.—Roof, barn and fence paint, ooc. per gallon: girder, bridge,

and structural paint for steel or iron—shop or field—$1.30 per gallon, id

barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe—Cast Iron.—The market is unsettled and uncertain, as dealer! are

•ompd'ed to meet competition from all sources. Prices are easy and ap-

proximately as follows :^$ 31 for 6 and 8-inch pipe and larerr ; $33 foi

^•ineh and 4-inch at the foundry. Pipe, specials, $3 per loo pounds. Ga«
pipe i« quoted at about $1 more than the above.

Pipe.—Wrought and Qalvanrzed.-Demand Is much better aod
the tnne i^ firm, thnneh prices are steady. moderate-sited
loit being: i^-inch. $i;.5o with 63 per cent, off for black, and 48 per cent.

>ff for galvanized; U-inch, $5.50, with 59 per cent, off for b'ack and 44 PC
"ent. off for g.'\1vaniied : !^-inch, $8.«;o. with 60 per cent, off for black, and

<9 per cent, off for galvanized. The discount on the following I* 72^ per

cent, off for black, and 63^ per cent, off for galvanized; W-»nch, $11.50;
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A HAPPY AND PROSPEROUS NEW YEAR.

CANADIAN SOCIETY OE CIVIL ENGINEERS.

Will meet in Ottawa
January 25tli, 26th and 27tli, 1910.

Many important rommittoo reports will Ik- con-

sidered.

Sever;il excursions to works of great interest to

engineers will Ix- possible.

The dinner on Wednesday evening will Ix; the most
brilliant and entertaining and .social yet held.

Ottawa is central, the home of many engineers, the

iieadquarters for large engineering interests, and has a

strong branch of the Canadian Society, whose members
will be glad to greet you.

< ^
A SOCIAL CLUB FOR ENGINEERS.

As a city of homes Toronto has been growing until

her population is over three hundred and fifty thousand:
as a commercial metropolis Toronto h,-is now greater

postal revenue and customs returns than any Canadian
city, and as an engineering centre Toronto has increased

in importance, but has not come to her own because of

two great lacks—a comprehensive library and a .social

club, controlled by architects, chemists, contractors,

\
surveyors and engineers.

I

Toronto is the only city of such size and importance

I

which lacks such institutions, either separate or com-
bined, which are necessary in centres where technically

trained men work.

The daily press of Toronto has had some reference

I to the formation of a social club for engineers. We are

]

not informed as to the details of the .scheme, but feel

certain it will be pushed forward to successful com-

j

pletion.

.\ .social club compo.sed of engineers, architects,

contractors and business men with like interests would
at first be a great convenience, and afterward a neces-

sity. It would liecome a centre around which the tech-

1 nical societies of the city would group, and might be-

come the home of a well-equipped and extensive technical

I

library.

The doctors, the lawjers, the dentists, and even the

clergy, have their organizations, with permanent .secre-

taries, housed in well-equipped offices and surrounded

! by a staff equal to the work of protecting and safe-

guarding the profession and the individual in the pro-

fession.

The technical men of Toronto and vicinity would
greatly benefit if they had such an organization looking

I
after their interests. A society with a secretary and
librarian, who would devote his whole time to carrying

I out the direction, performing the routine work and
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assisting the secretaries of the various technical so-

cieties to act as centre; a club where men with common
interests would meet and exchange greeting ; a club

where the visiting engineer or architect could be enter-

tained and quickly meet the men of his profession that

reside in this city.

Toronto requires such a club—and requires it now,

and we wish the men behind the movement every

success.
» ^ »

BRIDGE DESIGN.

Mr. L. H. Chase, M. Inst. C.E., Great Britain,

read before the Liverpool Engineering Society recently

a paper on the "Theory of Suspension Bridges."

The author criticizes the statement of Prof. Rankine

when he says: "The effect of the stiffening girder is to

distribute a partial uniform load uniformly all over the

chain."

The author then proceeds to develop formulae which

explain his contention. Two cases were considered,

namely, a bridge with a hinge at the centre of the span,

and a girder without a hinge. In the first case the re-

c

suiting formula is x = 2W— where x is the load car-

L
ried by the cable, W a concentrated load at a point c

feet from the abutment, and L is half the span. In the

second case

I

X = WK
I + c

S
where K is a factor varying with the position of W and

representing the ratio of the average deflection of a

detached girder, due to a concentrated load, to the

average deflection, due to the same load distributed

;

c is the average deflection due to any load distributed

uniformly on the suspenders of the detached cable ; g is

the average deflection of detached girder due to the same
load distributed.

75.TON FLOATING CRANE.

The continued growth of shipping at the port of Mon-
!
treal has made necessary improvements in methods of tran-

shipping. Recently the Montreal Harbor Commissioners
added to their equipment a 75-ton floating crane. The de-

sign used was the outcome of a careful consideration of the

relative advantages of floating and permanent. The crane

selected can be taken alongside of any ship at any berth. Its

radius can be varied : it can deal at a height of 100 ft. above

water level, with loads from 75 tons downwards, and while

suitable for unshipping such heavy units as locomotives, can
be utilized on occasion for carrying the grain band conveyers

loading ships in outer berths from barges, canal-boats, or

warehouses. It has therefore a wide range of service.

The crane, of which a perspective view is given above,

and elevation, sections and plans on the opposite page, was

built by Messrs. .A.pplebys, Limited, Leicester and Glasgow,

and the pontoon, boiler, engines, &c., by Messrs. Vickers

Sons and Maxim, Limited, at Barrow-in-Furness. This pon-

toon is of the following- dimensions :

—

VOLUME XVII.

With this issue we close another volume. The
index for the numbers since July will be found on page

43, and b)' glancing over the list of authors and subjects

readers will secure some idea of the field we have en-

deavored to cover.

We have placed the index on the last few pages,

so that it mav be detached and placed in the first issue

of Volume XVII.
Volume XVIII. will, editorially (advertisements in-

cluded) and typographically, be superior to any yet

issued.

EDITORIAL NOTE.

The total returns of the Dominion for the eight

months of the fiscal year to November 30th amounted
to $439,959,213, an increase of $62,037,972, compared
with the same period last year. Of this increase, $45,-

280,968 was in imports and $14,970,238 in exports. For
November the total trade was $73,151,731. The im-

ports for the month increased 40 per cent, and the ex-

ports 10 p)er cent.

Harbor Crane Raising Load.

(Photo by The Montreal Star.)

Length, moulded 200 ft. 5 in.

Breadth, moulded 43 ft.

Breadth, extreme 43 ft. 10 in.

Depth, moulded 10 ft.

The pontoon is strongly made, of mild steel, and has

been built under the supervision of Lloyd's surveyors for

their special class. .\ centre line bulkhead is built between

the end bulkheads, and before and abaft these is tapered to

the bottom. Strongly-built girders, well supported by deep

floors, arc fitted on each side to resist the strains set up

under the varying conditions of working. Six transverse

bulkheads are fitted, and the necessary store-rooms, &c., are

placed in the hold of the pontoon between these bulkheads.

A strong elm fender is fitted all round the pontoon at the

level of the dock, securely bolted between angles. A walking

gangway of white pine is fitted all fore and aft on the top

of the floors on each side of the pontoon. .'X rudder, worked
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Mn.4 FUN or lowik itnnttR or ji »

hy hand gear, is also fitted. The pontoon is well cement-
washed on the inside and suitably drained for pumping out.

in such a manner that the weights upon the structure will

be even throughout, and thus avoid undesirable straining.
In order to ensure the safety of the crane, 300 tons of ballast Specially arranged balance-weights are fitted to mini
are placed well down between the floor-plates, and distributed

' mize the angle of heel. One of these weights is fixed on
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the base of the crane on the side remote from the jib. and

ihe other is in the form of a truck, and can be adjusted to

assist the balancing under varying: loads. The lower part

of the crane is fixed to the revolving table, which has a rang-e

of 360 deg. The jib is hinged at the top of strongly-built

uprights, and can be adjusted by means of a connecting-link

girder attached to a large screw. The centre-pin is of mas-

sive proportions, and strongly-connected to the structure of

the vessel. The roller-path on which the crane revolves is

well secured and bedded to the deck, and strongly supported

by bulkheads and girders.

The crane is proportioned for handling a maximum

working load of 75 tons at a radius of 51 ft., 60 tons at a

radius of 66 ft., and 10 tons at a radius of 72 ft., the mini-

mum radius of the crane being 40 ft. The height of lift is

100 ft. above the water-level when the crane is working at

51 ft. radius.

Four motions are provided—viz., hoisting, derricking,

slewing, and ballast adjusting. Two sets of double-cylinder

horizontal steam-engines arc provided for working the above

motions I Fig. 6): one set with cylinders of g-in. bore by

i8-in. stroke for hoisting and derricking, and one set with

cylinders at 8^2-in. bore by 12-in. stroke for slewing and

ballast adjusting. The hoisting-gear consists of three re-

ductions of steel spur-gear. The load is lifted on eight parts

of extra flexible best plough steel wire-rope, winding two

parts, the drum being grooved right and left hand. Change

gear is provided on the hoisting motion in order to give

three speeds of lift. The derricking is worked off the second-

motion hoisting-shaft by means of one further reduction of

spur-gear, one bevel-gear and a large screw, working into

a gun-metal nut fixed to a swivelling crosshead attached to

the lower end of a steel link, the upper end of which is con-

nected to the back end of the jib.

The crane revolves on a set of live rollers (Figs. 2 and

3). The bottom roller path is a complete cast-steel circle,

having teeth on the outside, with which the slewing-pinion

engages. The slewing-gear consists of two bevel-gear and

two spur-gear reductions (Fig. 6) ; two speeds are provided.

The ballast-adjusting mechanism includes one bevel-gear

and one worm-gear reduction. The travelling counter-

weights on each side of the crane are racked in and out by

means of flat-link chains working on sprocket-wheels.

The crane structure (Figs. 2 and 3) consists of a revol-

ving turntable carrying a double triangular frame, on the

apex of which the jib is pivoted. The jib is a lattice struc-

ture, having two bottom booms and one top boom, forming

a triangle.

The various motions are controlled from the driver's

cabin, which is situated in an elevated position in front of

the crane. The speeds at which the various motions can

be performed are as follow :

—

Hoisting 75 tons at 3 ft. per minute.

25 " 9
10 " 20 "

.Slewing 75 tons at one revolution in 4 minutes

(slow gear).

10 tons at one revolution in 2j4

minutes (fast gear).

Dcrrirking From maximum to minimum radius

in 8 minutes.

Steam is supplied to the engines at a pressure of 80 lb.

from a large vertical boiler situated on the pontoon, with a

stcam-pipc led up through the centre-pin of the crane.

The pontoon has been fitted with a portable self-con-

tained grain-elevator, which is fitted with a bridle to suspend

the apparatus from the hook of the floating crane when re-

quired. The grain-elevator is worked by an electric motor,

and has a capacity of 80 tons of grain per hour. A dynamo
is supplied and fitted suitable for supplying power to the

grain-elevator and for the electric lamps with which the pon-

toon and crane are fitted up. Two powerful arc-lamps are

also fitted on the deck of the vessel.

The pontoon has been fitted with a powerful st^am warp-

ing-capstan, and is supplied with all the usual fittings for

this class of vessel, and is also fitted up to fulfil the lioard of

Trade requirements, a lifeboat and other accessories being

supplied.

AWARDS FOR WATER AND WATER POWER
DIVERSION

At the convention of the New England Waterworks As-

sociation held September 12, 1907, a resolution was passed

"that a committee of five be appointed by the president to

collect data relating to awards that have been made for

damages resulting from the diversion of water; also to con-

sider the iiracticability of joint action with the National Cot-

ton Manufacturers' Association, or other organizations of

mill owners, relating to the formulation of standard rules of

computing or assessing damages for the diversion of water."

This committee consisting of Charles T. Main, chair-

man, Boston, Mass. ; Leonard Metcalf, secretary, Boston,

Mass. ; Richard A. Male, Lawrence, Mass. ; Charles E.

Chandler, Norwich, Conn. ; William Wheeler, Boston, Mass.

;

has just rendered its report* which contains valuable infor-

mation.

In the fundamental data which are given only one series

of facts stated is the work of the committee—the computa-

tion of the unit basis of award or- agreed selling price; thjft

is, the amount thereof "per square mile per foot of fall,"

or "per million gallons daily per foot of fall."

Why, it may be asked here, did this committee select

the unit basis adopted for comparison of the information

contained in these circulars ?

Direct comparison was impossible for obvious reasons.

A comparison of the amount of the awards or the prices

agreed upon could not be compared upon a horse-power basis

without involving questions as to the character of the use,

the hours of use, (whether for 24-hour power, lo-hour power,

or any other period), and without the exercise of judgment

by the committee or of the exi)erts cmi)loyed upon the dif-

ferent sides of the case.

For this reason it seemed wiser to the committee to

adopt as a standard unit of comparison in these cases, the

amount "($) per square mile per foot of fall," or "(I) per

million gallons daily per foot of fall." These standards are

relatively fixed and easy of determination, for there is usually

substantial agreement by the experts as to the extent of the

watershed involved and the actual available fall.

The summarized results include statements of the total

watershed above the damaged property, the amount of water-

shed from which water was actually diverted, the available

fall, the unit prices paid, either per square mile per foot

of fall or per million gallons daily per foot of fall, and a few-

significant remarks, all grouped into four broad classes as

follows

:

•The complete re])ort will appear in the Journal of the

New England Waterworks .Association.

(Continued on page 726.)
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Sanitarp Reoieu)
SEWERAGE, SEWAGE DISPOSAL. WATER SUPPLY AND

WATER PURIFICATION

DOMESTIC WATER SUl'I'I.V HV MliTliK.

The Water and (ias Review for the current month
quote and comment upon an article \vc lately puhlished,

entitled "Toronto Water Supply and Waste."

Several authorities arc quoted by the above Review
in favor of a meter supply system. The quotations ap-

pear to Ix! in answer to a statement made by an Assistant

Commissioner of Health of the city of Chicago, wherein
the policy of metering the supply for business purposes

is advocated, but for domestic supply is condemned on

sanitary grounds.

The authorities quoted are fairly unanimous in con-

cluding that the above ."Assistant Commissioner's con-

clusion is not warranted in assuming that decrease in

health efficiency will follow the introduction of a domestic
meter supply system.

Two points of view are strongly held, viz. :

—

(a) Sewers receive practically no cleansing benefit

from casual waste.

(b) The amount of supply for legitimate domestic

purposes is not diminished by the introduction of meter.'?

as long as "a minimum charge per annum," guaran-
teeing the user all the water he can possibly use at a

moderate figure is adopted.

The Water and Gas Review, referring to our state-

ment that it is not usual to adopt meter .service in Great

Britain, where the per capita supply is low, states th.it

this is owing to thoroughness of inspection, which in

American cities would be a practical impossibility owing
to political complications arising from frequent changes
in administration.

As far as the I'nited Stales is concerned, we have

no quarrel with the latter statement, but we cannot see

that it holds good in Canada. Continuity of municipal

policy is just as much a factor in Canada as in Great

Britain. The argument of chaotic politics does not hold

good on this side of the line.

With reference to the point of view (a): ".Sewers

do not Ijenefit," etc., we quite agree, and it is our point

that the 21,500,000 gallons pumped to waste everv dav

m Toronto .serve no good purpose whatever.

With reference to (b), the adoption of the meter

system for domestic supply in Toronto would certainly

have the effect of causing scores of householders to call

in a plumber to repair fittings, and show a consequent

reduction in the gross amount of water supply at an early

date, while the per capita supply would, no doubt, con-

tinue on the average to show a sulliciency of water for

each individual, it would remain impossible, however,

to arrive at minimum per capita supplies.

In Toronto we have a large population who are

termed "roomers." These jieople generally occupy one

or more rooms, w-ith the use of the bath room. With

tlic meter system uc cm conceive of the parsimonious
landlord or landlady preferring to let rooms to people

who arc content to miss the morning tub, rather than
indulge.

The point, however, remains that with proix;r and
ellicient supervision of plumbing fixtures and good,
sound mains, the per capita supply for domestic pur-

poses need not exceed thirty gallons per day, and this

without the trouble and expense of fixing meters to each
individual hou.sc service. Not having similar political

conditions to tho.se in the -States to contend with in

Canada, can we arrive at the same point in etriciency

decrease in waste here as in Great Britain?

Nothing is said in the Gas and Water Review of the

cost, maintenance and depreciation in connection with a

meter system. Nothing is said of the trouble and worry
in connection with untruthful meters.

In Toronto to provide an universal domestic meter

supply in accordance with the city waterworks engineer,

C L. Fcllowes, would entail a capital expenditure of

8720,000. .\t 4 per cent, this sum represents annually

828,800. A sinking fund for depreciation at 2 per rent,

represents a further annual sum of $14,400. Repairs at

2 per cent, entail a further annual payment of $14,400.
.-\ meter system based on the above figures would cost

Toronto an annual sum of $57,600.

The abo\e sum, of course, includes no part of the

cost to the individual in kc-eping in repair taps and fit-

tings, and the introduction of meters would certainly

cause a huge annual expenditure in this direction.

Now, the question appears to us to l)e simply this

as far as Toronto is concerned : Are the people willing

to pay the annual sum of $57,600 to maintain a meter

system, or would they rather pay half this sum to ensure

the establishment of a thorough system of water appli-

ance sunervision such as exists in most British cities and

towns?
Twenty-eight thousand eight hundred dollars would,

roughly, provide for a staff of twenty-eight qualified in-

spectors at $1,000 per annum each, and should result in

water fittings Ix-ing put in of such a character that

annual maintenance in rectifying defects would Ix; re-

duced to a minimum.
There is at times apt to be a tendency in connection

with municipal supplies to the public to assume the total

cost of the supply only as equivalent to the rates, etc.,

paid direct by the public to the municipality .ind ignore

.ill the incidental costs which are entailed to the indi-

\ idual as a consequence of the supply.

For example, a municipality may introduce a meter

svstem, charge rent for the meter, and call this "in-

come," and deduct the sum from "expenditure."

.Ml such tricks are only on a par with taking a sum
of money from a man's pocket and returning it to an-
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other of his pockets and trying to persuade him he has

obtained something.

Every cent that a water system costs, whether paid

direct as a tax or rate or to the private plumber for

repairs to fittings, is part of the cost of the water pro-

vided.

The more simple the method of water supply the

less complicated by mechanical appliances, such as

meters, the more efficient the supervision of plumbing
work by the municipality in connection with new build-

ings or repairs to old, the less will be the total cost to the

individual for a free, unbounded supply of water for all

purposes represented at a per capita figure of about

thirty gallons per day.

NOTES ON THE METER QUESTION.*

'•A few years ago an Assistant Commissioner of Health

of the City of Chicago placed himself on record as opposed

to the introduction of meters in dwelling houses by the fol-

lowing statement: 'The City Health Department,' he said,

is uncompromisingly opposed to the installation of meters

in dwellings, but favors putting them in factories, business

blocks and all other buildings where water is used for com-

mercial or ornamental purposes. The opposition of the de-

partment is based on sanitarj' grounds and the general pro-

tection of the public health. Running water is one of the

greatest of all sanitary agents. It absorbs foul and noxious

gases, is a dilutant of filth and a carrier away of excreta. If

the flat buildings and tenement houses of this city should be

equipped with meters, resulting in a decreased use of water,

as would be the case, there would be an instant and heavy

rise in the death rate. There can be no such thing as a

waste of purifying agent like water in a dwelling house, and
with Chicago's unlimited and inexhaustible supply there

should be no limit placed upon the amount to be used for

domestic purposes.' "

.As this statement was of rather a radical nature, and
quite at variance with well-known facts, it was deemed ad-

|

visable by the Review to submit it for the opinions of a few
;

water-works engineers and superintendents. Here is, in

part, what some of these gentlemen had to say. They very

explicitly controverted the statement of the Assistant Com-
missioner of Health at the time, and will serve now as a

'supplemental answer to the publication named :

'I most positively disagree with the views that the meter-

ing of tenement houses would cause a heavy rise in the death

rate of Chicago. In the first place, it would not follow that

the placing of meters as above stated would cause a decrease '

in the use of water ; it would undoubtedly reduce the con- f

sumption, but that is a different matter.

'I am at a loss to conjecture what he bases his opinion
upon. He certainly cannot find any support for such an
opinion in the experience of cities that have meters in gen-
eral use. Water is, of tcurse, a purifying agent, but no one
who has given the matter much study believes that the con-
stant running of water from a leaky fixture has any clean- !

sing or purifying effect ; rather, on the contrary, the belief I

is that such streams have an unsanitary effect inasmuch as
,

they merely stir up the foulness in the drainage appliances
[

causing the emanation of injurious gases therefrom, which
have been known to cause illness in more than one instance.

•The Water and Gas Review (December, 1900).

'As to there being 'no such thing as a waste of a puri-

fying agent like water,' there certainly can be, and what is

more, there is surely a grievous and deplorable waste of

this great purifying agent, for which it is applied

for the purpose of cleansing in any other way than by what

is known as 'flushing,' it fails in its effect and is wasted.

'Every man engaged in the maintenance of public sew-

ers knows that, notwithstanding the number of small streams

constantly pouring into them, if they are not occasionally

flushed out they would become eventually clogged iip tight.

Furthermore, it is well understood that water mains carrying

water at their full capacity under great pressure have to be

'blow'n out' in order to remove sediment, etc., which accum-

ulates on the bottom and sides of the pipe.

'A very common mistake is made by people not having

a practical knowledge- of waterworks matters in assuming

that meters are intended to curtail the legitimate use of

water instead of being aimed at the monstrous, unjustifiable

and unsanitary waste of an extremely valuable commodity.'

—Robert J. Thomas, Superintendent Waterworks, Lowell,

Mass.

'In response to your inquiry as to the detrimental effect

of water meters on the public health of a community, I would

say that in all my direct experience and study of the subject,

! I have never encountered any valid sanitary objection to the

I use of such meters, when the same are made of insoluble or

non-corrosive materials and according to a national design.

In some cases, complaint has been made of noisy action, in

others stoppages have occurred in consequence of the for-

mation of rust when the premises have been unoccupied for

a considerable period of time, and occasionally the brass

work beccmes slightly affected ; but none of these causes has

ever been sufficient to injure the health of the persons who

use the water which passes through the meter.

'The assumption that the installation of water meters in

a city will result in ' an instant and heavy rise of the death

rate,' is wholly unwarranted and cannot be regarded seri-

ously. Not the slightest foundation for making such a state-

ment can be adduced if the water itself is wholesome. The

only vestige of a reason for such a deplorable consequence

is that by reducing- useless leakage and waste in the water

fittings of a household, the drain pipes will not discharge

as much liquid as before, whence the inference is covetly

conveyed that the drains will not be properly flushed or

rinsed. This inference, however, is entirely wrong, as the

dribble from a leaky faucet has no flushing power whatever,

and is incapable of absorbing any appreciable quantity of

foul gas, or of diluting or carrying away any filth that may
have been lodged on the inner surface of a drain pipe.

'Efficient flushing can be done only when the volume of

water is large enough to nearly fill the pipe, and pass through

it rapidly like a piston. .A few such flushes will clear the pipe

as well as if the water were running constantly at the same

high rate, just as one thorough washing of a dish makes it

as clean as if it were kept thereafter continually in a flowing

stream. In all modern sanitary appliances, care is taken

to provide ample flushing capacity for keeping the pipes

clear, and the use of water in excess of this becomes waste.

Furthermore, the quantity of such flushing water cannot

usually be controlled by the householder, but is fixed by the

maker of the appliance, whence it follows that the legitimate

consumption is not reduced by having a water meter in the

premiss.

'The constant dribble from a single leaky faucet may
easily become, in the course of twenty-four hours, more than

the legitimate use of an entire family. By actual measurement,

the quantity of wafer thus escaping ranges from 100 to joo
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g-allons per day, depending on the head ; and as experience

has demonstrated that from 35 to 50 gallons of water per

head and day is ample for all ordinary purposes, the regis-

tration of avoidable leakage by the meter induces the thrifty

householder to make repairs promptly, and incidentally

causes the available supply to serve a large population.'

Emil Kuichling, Consulting Engineer, Former Superinten-

dent and Engineer of Waterworks, Rochester, N. Y.

'The contention that the introduction of water meters

tends to lower the sanitary condition of towns by decreasing

the use of water might be entertained by an occasional lay-

man, who had not taken the trouble to inquire into the sub-

ject, but that a physician and public health officer, should

make such a claim is, to put it mildly, surprising. Certain-

ly, so far as our knowledge goes, no such effect has been

noted heretofore in cities that have introduced the meter

system extensively, such as .'Atlanta, Atlantic City, Cleveland,

Fall River, Providence, Worcester and Yonkers. The facts,

in any case, may be readily obtained from the health sta-

tistics of those places.

'Unquestionably, if the lowest classes of the population

of a city were to pay pro rata for all water used there would

be a tendency to use too little water to insure sanitary con-

ditions, but this danger is eliminated by the minimum rate

provision by which the poorest water taker may draw an

ample supply for purposes of health. Beyond this, water

used for purposes of luxury or water wasted should be paid

for at such a rate as to equitably compensate the city or

company that furnishes it.

'Having had considerable experience in connection with

sewerage works I may say with confidence that the intro-

duction of meters in an American city will not increase the

percentage of solids suspended- in the sewage (usually about

one or two parts per 1,000) to such an extent as to be objec-

tionable in any ordinary sewerage system. On the contrary,

where the sewage has to be pumped or treated, there is an

economic advantage in the slightest decrease in volume.

'In short, the net result from metering a water supply

appears to be, first, in restricting waste ; hence, second, in

decreasing the annual cost of operation, and, third, in equit-

ably apportioning the charges for water, as under any other

system the water wasted by one taken is largely paid for by

his more economical neighbor.'—Kennet Allen, C.E., Engin-

eer and Superintendent Waterworks, Atlantic City, N. J.

'I have found that water-taking communities are roughly

divisible into two great classes :

'(i) Those who know something of the water meter,

and w'ho have only a compassionate smile for communities

still adhering to the antiquated schedule system, and

'(2) Those who arc 'uncompromisingly opposed to the

installation of meters.'

'The assistant commissioner of health of Chicago ap-

pears to be unaware of certain important facts.

'ist. That it is usually, if not universally, the practice,

in applying meters, to establish a minimum charge per an-

num, guaranteeing the user all the water he can ixissibly

use at a moderate figure, usually less than he would pay by

schedule, so that there is no inducement to the user to be

economical in his use of water.

'2nd. That, as the experience of many communities has

shown, the vast majority of the population, while using water

with perfect freedom, nevertheless use it decently and ra-

tionally, while the waste is perpetuated by a ver\' small min-

ority, usually between 10 and 20 per cent, of the entire popu-

lation, who recklessly throw away, without benefit even to

themselves, niuic w.iwr than they and all the others combined

call possibly use.

'3rd. That the oceans of water thus wasted, flowing

sluggishly through our large sewers, exert little or no clean-

sing effect, whereas a very much smaller quantity discharged

into the sewers periodically, at a high velocity, would really

be of some benefit in a sanitary sense.

'While Chief of the Bureau of Water of this city, be-

tween 1895 and 1899, I had excellent opportunity to study

the effect of the non-use of meters upon the sanitary condi-

tions of our dwellings.

'As you may be aware, we were between the devil and

the deep sea, the devil being represented by an organization

which was holding up all appropriations for the benefit of

an administration more to its liking, while the deep sea was

a public 'uncompromisingly opposed to the installation of

meters in dwellings.'

'We begged for meters in order that the supply might

be put upon a sensible basis, but the refusal of this request

was of course a foregone conclusion. We begged for pumps

in order that we might supply more oceans of water to be

wasted by a few careless or unscrupulous people, in order

that the majority might have enough for their needs, but

the organization turned a deaf ear to this request.

'With our existing pumping facilities, a general use of

meters would have made the supply ample for all. As it

was, I was overburdened with daily complaints frtJm people

who could not obtain water enough to flush their closets, and

all because of 'uncompromising opposition' from people who

did not know what they were talking about and would not

take the trouble to learn.'—John C. Trautwine, jr.. Consult-

ing Engineer, Philadelphia, Pa., Former Chief of the Bureau

of Water of that City.

'In regard to meters in tenement houses, as the landlord

pays the water bills the tenants do not restrict themselves

in the use of water for the landlord's sake, the charge does

not come out of their pockets; on the other hand, the putting

in of meters has the effect of making the landlord use the

very best appliances to prevent waste, hence there is better

sanitary conditions than running water will ever bring about.

I believe that the only equitable way to furnish water is by

meter measurement, and with a proper allowance for a min-

imum rate there will be no trouble from a sanitary point.'

—

R. N. Ellis, Superintendent of Waterworks, Jacksonville, Fla

'In reply to your inquiry, asking my views upon the ef-

fect of meters upon the health of a community, I would say

:

'ist. The records of the Health Department have been

carefully examined several times to see whether there is

greater sickness among the 20,000 houses that arc metered

than in the case of the 35,000 that are not metered. We can-

not find any difference.

'2nd. The able Chairman of the Board of Health, Dr.

M. Rosenwasser, and Mr. Geo. C. Whipple, the most emin-

ent expert on Water Analysis in the United States. I suppose,

have examined the slight deposit of mud that collects around

the fish traps of our meters, as it does in all other portions

of any pipe system, and have reported that they find no evi-

dence of contaminatiBn or of disease germs more than would

be found anywhere else in the system.

'3rd. Certain extensive correspondence with cities that

have used the most meters shows similar results, and the

meters are not in any way productive of ill health.

'4th. The meters have a tendency to improve the health

of a community, because when people pay for the water used,

rather than in proportion to the number of closets, faucets,

etc.. they are not so much tempted to restrict the number

of closets in a house and of bath tubs.
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'5th. A minimum rate as we have so compels people to

pay for a considerable amount of water whether they use it

or not. The temptation for undue economy in the use of

water is taken away. Especially is this true after the first

six months, as shown by people who have been greatly econ-

omizing' and have used less water than they are entitled to.

Our lowest minimum of $1.25 for six months, joined to a

regular water rate of only 40 cents a thousand feet, or syi

cents a 1,000 gallons, allows one to use 130 gallons per day.

This is sufficient to flush a water closet 20 times every day

;

allows 42 gallons a day for cleaning
; 56 pint glasses a day

for drinking, and enough to completely flush out three times

a day 200 feet of s^-inch pipe if there be that amount run-

ning from the street main to the faucet.

'6th. Any knowledge of sewage would show that the

flushing of sewers would not be greatly aff'ected by the re-

duction in water pumped through the saving effected by
meters. The great flushing of sewers is done by rains.

'/th. It is absolute nonsense to state that there is an
unlimited and inexhaustible supply of water in Cleveland or

Chicago or anywhere else, unless we assume an equally in-

exhaustible supply of money in the hands of people with

which to pay for the costly pumps, street mains, tunnels

or other apparatus necessary to get such supply of water to

the consumer.

'8th. Meters lead consumers to stop the great source of

waste which does not tome from the water they drink or use

for cleaning, but what they waste through leaking pipes

and trickling streams in closets. Any such leaks are no
benefit, but rather tend, if there are leaks in pipes to cause

mold and unhealthful dampness in a house or basement.

The renovation of plumbing which generally comes in such
houses after meters are set would be pronounced by any san-

itary expert to be an improvement on the former conditions

of the house.

'gth. Nearly every report of any expert commission upoa
the improvement of the water supply of any city in .America

has been accompanied by a recommendation for meters, and
never by a recommendation against them. Of course, no
expert comm*Ssion or engineer would recommend meters if

they were going to destroy the value of the improved water
supply, which they recommend in the same report.'—Prof.

Edward VV. Bemis, Superintendent Waterworks, Cleveland, O.
'Selling water by meter measurement does not imply a

stinting in the use of water, unless the water is sold at ac-

tual measurement without a minimum charge. To encour-
age the liberal use of water we have fixed a minimum charge
of $2.00, per six months, for 1,500 cubic feet of water. This
gives an ordinary family 61 gallons of water per day, nearly
two barrels. We adopted the general meter system in 1888,

now nearly sixteen years. We have over 3,400 water takers,

06 per cent, of which are metered. Being a university town,
we have a great many tenement houses, and we have yet to

hear of a healthier city in the country. The main issue of

,

a water supply is a good and wholesome water, a general
meter system, because it is not fair to restrict the commer-
cial or ornamental water and allow the wanton waste of water
in dwellings. Running water is one c? the greatest of all

sanitary agents, but it is not necessary to be under constant
flow, wherewith it requires^ a constant adding of pumping
machinery, and even with that, reduces the required fire

pressure. A city has no right to allow classification of its

citizens endangering the property of one against the other
by want of sufficient pressure caused by the misuse of allow-

ing the water to run a constant flow. There is more danger
of foul and noxious gases in restricting the use of water in

factories, where hundreds are employed, than in dwellings.

'The same question was raised against our adopting

the general meter system in 188S. It was claimed that it

would be detrimental to the health of our city. Our records

of health during all these years will prove just the contrary,

and a correspondence with our board of health and with our

physicians, especially of those that have practised during

the past sixteen years, will verify my statement.

'A general meter system, with rates to encourage a

plentiful use of water, is the only fair system of selling- water

to both the city and consumer, and a safeguard against large

conflagrations, the water pressure being ever ready when the

fire is still in its incipiency.'—John B. Heim, Superintendent

of the Waterworks, Madison, Wis.

"The reference to towns in Great Britain also needs

scime amendment. In Manchester and several of the larger

English cities it has been for many years the custom for the

city to supervise the plumbing very closely, testing every

fixture before it is allowed to be used and stamping it with

an offfcial seal if satisfactory in make, material and style,

and properly passing the prescribed tests. • In one small

English town where the plumbing had become so hopelessly

bad that repairs seemed impossible the water department

practically installed new and satisfactory fixtures in every

house before attempting to control leakage and wastage.

It is true that in Great Britain water meters are not

extensively employed—but even there they are coming slowly

but surely into use—nearly all the water used for domestic

purposes being paid for on the basis of the rental value of

the proiDerty occupied by the consumer instead of being

based, as is commonly done in America, on the frontage

rates with additional charges for the extra fixtures in use

;

and the control of wastage and leakage is effected by fre-

quent, thorough, house-to-house inspections coupled with the

use of only approved plumbing fixtures. In these cities,

however, the municipal organizations are very different from

those in our .\merican cities. With our political complica-

tions arising from frequent changes of administration it has

always been impossible to accomplish lasting reforms, in

the matter of waste suppression, by means which have been

satisfactory in other countries. With constant changing of

the heads of departments and of the members of council,

and committees on whom reliance must be placed for ap-

propriations, reforms inaugurated by cue administration may
be discontinued by the one succeeding and probably before

any substantial benefits may have been secured. This is

the condensed history of waste reduction by inspection in

the .American cities which have tried it."

A UNIQUE CAR BARN HEATING SYSTEM

The new system if heating installed in the car uain of

the Toronto and York Radial Railway, at Claire Avenue

Toronto, Canada, is unique. In place of a steam hniler,

which in ordinary car barns provides steam for heating but

seldom for power,- there will he a heater for transferring the

heat in the coal direct to air, and a fan will force this heated

air through the distributing system. The heater, which re-

sembles a sectional water-tube boiler, is called an "air-tube"

heater. It is the unique feature of this system which is be-

ing installed by the Harrison Engineerng Company of New
York City. This new method of heating will be watched

with interest for there arc no steam pipes or coils to be

drained, no boiler to burst, and no accessories to be emptied

nr blown down in order to prevent freezing should it be ne-

cessary to shut down the plant during the winter.
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LEGAL NOTES.
J. E. Parsons, 8. A., Barrlster-at-Law.

[This department will appear in the third issue of every

month. Should there be any particular case you wish re-

ported we would be pleased to give It special attention, provid-

ing it Is a case that will be of special Interest to engineers

or contractors.— Ed.]

CORPORATIONS' CONTRACTS SHOULD BE
UNDER SEAL.

In dealing's between man and man each person is known
by his signature. In trivi.il and everyday matters word of

mouth is sufficient but in most matters of importance the

signature is essential and when given is binding. But cor-

porations stand in a different category ; to be sure the law-

calls them '"persons" and refers to them as such but it is

only the law that docs so. The corporation in the words of

one learned judge "has no body to be burned and no soul to

be damned." It has no existence in substance or in being

but is a "legal entity," having an existence and rights to

the mind only and being able to contract only by grace of the

law.

How then are we to know when the corporation is bound ?

.And the law has replied that some special formality must be

oberved and, searching for an observance not entirely new or

strange to jurisprudence, has decided that this should be a

corporate seal.

In some matters the attachment of the corporate seal

would be a nuisance and almost an impossibility, and corpor-

ate contracts are allowed to be good without it in such trivial

matters as are wont to occur from day to day and again in

matters of urgent necessity, e.g., where a municipal council

suddenly finds itself face to face with some crises such as a

fire which necessitates immediate action, and in which the

council would be neglecting their duty if they failed to pro-

vide at once ; here the courts will allow as good a contract

made without seal on the spur of the moment, but as a rule

require the seal.

Hamilton vs. Niagara IHarbor and Dock Company.

The plaintiff sued alleging that the defendants had con-

tracted to supply two engines and set them up in a steam-

boat belonging to the plaintiff, but was not able to pro<luce

any writing to that effect and failed by reason of that de-

fect, the learned judge remarking,—"It is a leading principle

in the law as respects corijorations, that they can only con-

tract under their common seal. The affixing of the seal of

the proper authority is the only evidence or proof of the

assent of the corporate body to the contract. There is reason

in the principle. It is necessary for the protection of all the

members of the body, that except in matters of common
occurrence which are transacted in course, there should be

something to supply the evidence of a joint contract."

6 r. C. Q. B., O. S.

Smith vs. London Cas Company.

The plaintiff sued the com[iai)y upon a special contract

to supply his hotel with gas but was not able to produce any

written agreement. The court stated that as he failed to

show any reason which could bring his case into any of the

classes of exceptions, the. general rule was applicable. His

agreement may have been bona fide and deliberately dis-

cussed, entered into by both himself and the company, but

,is It lacked the formality required by law it could not be en-

forced.

7 Gr. 112.

Where a plaintiff has performed his part of the contract

as, e.g., by doing the work, and the corjKiration has accepted

the worK and received the bcn<iii- 'h-- ...iirt^ mMI <:eIdom

excuse them from payment.

Perry vs. City of Ottawa.

The Council of the Corporation appointed a committee

with power among other things, to treat with and recommend
to the council an engineer to make requisite surveys, etc., for

supplying the city with water. This committee formulated a

scheme for the construction of a reservoir on a hill in the

locality, and the chairman of the committee swore at trial

that th''V (the committee) employed the plaintiff to make
plans, to be laid before the Commissioner of Public Works,

of the hill in question in the action and of the reservoir pro-

posed to be constructed upon it. Also that the plans had

been necessary for the work of the committee and it was

shown that the plaintiff' was a well-known engineer who had

on other occasions done work for the city. It was shown that

in due course the committee had made their report to the

council and that the report contained what had been done by

the plaintiff for them. The council had then by resolution

approved and adopted the action of the committee.

The gist of the defence set up by the city was that no

contract under the seal of the corporation was proved and

that they were not therefore bound to pay the plaintiff.

One of the learned judges was inclined to thin^ that the

engineer should have been engaged by by-law under seal

but found that as the work was embodied in the report and

that had been accepted by council the city was bound to pay.

23 U.C, O.B., 391.

Pim vs. County of Ontario.

The plaintiff had been employed as a contractor in the

erection of a court house and gaol for the County of Ontario.

His employment had not been under seal, but he was able to

show that he had worked regularly under inspection of the

County Council's architect, a man authorized by resolutions

of the Council to employ persons to do this very work. His

evidence at trial also proved that he had completed the build-

ings, the value of the work, and that the defendants were in

possession of the buildings, using them regularly as gaol and

court house and council chamber.

The defendants disputed the claim for payment and the

gist of their defence was that they were not bound as there

was neither a by-law nor contract under seal to prove employ-

ment of the plaintiff. The Court after some remarks not

complimentary to the defendants pointed out that in prior

decisions there was a distinction made between executory

contracts, those where the work was still to be performed and

executed contracts such as this, where the plaintiff had per-

formed his part of the contract and consequently the de-

fendant had received all the benefit to which he was entitled

in terms of the contract but refused to perform his own part

in return. In this case the plaintiff had erected the buildings

and the defendants were in possession and enjoyment of same,
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and the Court refused to allow the defendants to escape pay-
ment.

Judgment for plaintiff.

Pim vs. Municipal Council of Ontario, q V.C, C.P., 304.

Waterous Engine Works Co., vs. Town of Paimerston.

The facts in this case were shortly as follows :—In April,

1890, the town council appointed a committee to consider
prices and terms and advisability of purchasing a fire en-
gine, and one month later the committee brought in its report
recommending the purchase of an engine from the plaintiffs.

The report was approved and adopted whereupon a contract
was entered into, sealed by the engine company and signed
by the mayor and clerk of the town with the corporate seal
attached.

By the Municipal Act then, and apparently still, in force
in Ontario (see R.S.O. Cap. 19, Sec. 544), town councils have
authority to purchase fire engines upon petition of a ma-
jority of the ratepayers and by ihe passing of a by-law for
that purpose. In the case in question, there had been no
petition of ratepayers and no by-law but the council acted
upon their own initiative.

The plaintiffs prepared an engine for the defendants
pursuant to the contract and specifications attached and the
same were delivered at Paimerston as per contract prior to
19th June. The council did not assume possession and con-
trol of the engine but the matter was brought up in council
and three of the members were appointed to engage experts
to be present when the machine was tested and investigate
the working of the engine and appliances. On June igth the
engine was tested in the presence of these e.xperts who re-
ported satisfactory results. Three weeks later, the council
passed a resolution that all negotiations be dropped and the
plaintiffs instructed to remove the engine from the Town Hall
where they had been allowed to shelter it.

The case reached the Supreme Court which held that, as
a municipal corporation exists only by virtue of the Statutes
and has only such powers as the Statutes say it shall have,
and in this case the Statute gives power to purchase an en-
gine after a petition by ratepayers and the passing of a by-
law but not otheru-ise,—therefore, the signing and sealing of
the contract in this case was ineffectual and void, for the
mayor and council were attempting to do something beyond
their powers and which was therefore void. Held that the
contract was not binding at all upon the town and that the
plaintiffs have no redress.

N. B.—That the decision might have been entirely dif-
ferent had the council already accepted delivery of the engine
and been making use of it for purposes of the town.

21 S.C.R., ss6.
cremenshaw vs. Corporation of Dublin.

1 he municipal council proposed to buy out the rights of
a local gas compny and as it was necessary first to get an
Act through Pariiament authorizing the move, they adver-
tized for engineers to prepare plans, estimates, etc., to be
used in support of the proposed application to Parliament
and later. In answer to these the plaintiff applied to be em-
ployed and was informed that he had been appointed. He
then entered upon his duties and at the bidding of the council
did a considerable amount of work, but his appointment was
not under the corporate seal. The council refused to pay him
and he brought action for the amount of his accounts.

It was held that the appointment having been without the
corporate seal was not binding and that the plaintiff could not
recover.

Jr. R., 10 C.L., I.

PROBLEMS IN APPLIED STATICS.

T. R. Loudon, B.A.Sc.
(Registered in Accordance with the Copyright Act.)

This series of problems began in the issue

for the week, October 22nd, 1909. It is as-

sumed that the reader either has an elementary

knowledge of the subject of Statics, or is in a

position to read some text on such theory.

2oaa

Fig. 96.

Consider the forces acting at the point LEA.

2X = Xle -t- Xea -f Xal = o.

LE cos 45° -)- EA cos 60° -1-0 = 0.

EA
LE=-- .... ^4•)

v'2

2Y = Yle -h Yea -(- Yal = o.

In accordance with the assumptions as to the Xle
and Xea, the Yle and Yea will both be positive.

SY = LE sin 45° -f EA sin 60° + 2,000 = o. . . . (5.)

substituting value of LE from (4.) into (5.).

EA I V3
( ). 1- EA V 2,000 = o.

v'2 V2 2

(^^3-1)
E.'^ = — 2,000.

EA
4,000

(6.

From the negative result, the assumptions as to Xea
and Yea are seen to be wrong. Xea and Yea are, there-

fore, both negative; i.e., EA acts against the point. The

4,000
member E.\ is in compression pounds.

(V3-O
Substituting the value of EA from (6.) into (4.):

—
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4,000 I

LE=-( ).-
(V3 — i) -Jz

4,000 I

(v's — i) >Jz

It follows from the positive result tliat the assiimp;

tions as to Xle and Yle are correct; i.e., Xlf, and Yle
are positive. LE, therefore, acts away from the point.

4,000 I

The inemlx;r LE is in tension . — pounds.

The Queen Post Truss.

The panel widths in the Queen Post Truss (I'Mg. 97)
will be taken as equal. The forces acting on the truss

are in equilibrium. Therefore, if in Fig. 97 moments be

A

taken about some point in the line of action of either

abutment reaction, and if the equation 2M = o he ap-

A.

A /
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The Vector Polygon for this point reads on Fig. 99

:

AB, BC, CD, and DA, from which it is seen that the

force CD acts away from the point and the force DA
against the point. The member CD is, therefore, in

tension and the member DA in compression.

Consider the forces acting at the point ADE (Stati-

cal Diagram, Fig. 103). Referring to Fig. 99, tlie

Vector Polygon for these forces reads: AD, DE, and

EA, from which it is seen that the member DE is in

tension and the member EA in compression.

Fi^ lOf-.

Finally, from a consideration of the point EDCGH
(Statical Diagram, Fig. 104), the member HE is found

to be in tension. The Vector Polygon for this point

reads on Fig. 99 : ED, DC, CG, GH (constructed to

represent the load of 1,500 pounds), and HE. (The same
result would have been arrived at had the point AEH
been considered.)

Fig. 98 represents a Truss, on which the loading is

identical to that on the truss. Fig. 97. The Stress Dia-

gram for this last truss is shown at Fig. 105, the con-

struction of which may be seen by considering the

various points of the truss in the following order: AFB,
ABC, CBFGD, ACDE, EDGH.

AWARDS FOR WATER AND
DIVERSION.

WATER POWER

(Continued from pa^c 71 8.)

Developed Privileges

:

(a) Value on Award
(b) Value on Agreement

Undeveloped or Unused Privileges

:

(c) Value on Award
(d) Value on Agreement.

Cases in which the prices paid (either on award or agree-

ment) cover not only the power privilege itself, but the tak-

ing of large areas of land, mill properties and plants, tene-

ments, etc., have been enclosed in the columns of unit paid

by parentheses, and have been omitted from the averages

made of these columns.

The general range covered by the data accumulated is

shown in the following table :

—

Value per Square Mile of

Watershed per Foot of Fall.

Max. Min. Average.

No. of

Cases.

Developed Privileges

:

a. By award 113

b. By agreement 66

366. 2.45 71-55

15.72
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the surface be covered with rotted manure, about twenty cords
to an acre in quantity, and that in the spring', imiiiediatcly

before planting time, the same shall be well spaded into the

existing- soil. This operation should be repeated once a
year for at least three years. Precaution should be taken in

the bed gradintf to sec that no pools or water pockets arc

liable to form, for it has been my experience (hat in such
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The Map of Existing Conditions "in Queen's Parii, Barrie,

Shows iluicll tree growlli of nalur.il ni-isin, but pl:ilitc<i I'V llic h

Ontario,

mil of man.

tnus, etc., which flourish in a dry sandy situation. The fact

must be recognized, however, that it would be useless to ex-

pect an7 sufficient number of attractive grouping-s to be ar-

ranged that would flourish in the thin, dry, sandy soil sur-

'are of this area without some additional nutriment being

supplied. I recommend, therefore, that those trees which

are to be placed in the open shall be given an initial grow-

ing space of three feet in diameter and eighteen inches deep,

filled with good loam, and that the unnutritious parts of the

soil now in the locations be removed. For the bed areas, I

rernmmend that in the autumn of the year, before planting,

situations, under the soil and climatic conditions given,

there is most danger of winter killing. With the prescribed

preparation of ground, proper planting: and caring for the

plants, there is no reason why the plants should not live and

develop the desired effects within a few years. The varieties

have been selected for th-^'^e plnce= for which they arc na-

turally suited.

The Esthetic Purpose.

While the boundaries of the park have been defined by

foliage masses, care has been exercised to not injure the

views into the park from the surrounding residences and
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also requirements as to sun and shade and moist and dry

situations, compositions of size and color and texture of

foliage and habit of growth. Evergreens have been intro-

duced to break the winter monotony and are composed for

natural and formal effects, and winter-berry and twig-values

have been taken advantage of.

tribution and composi-

ngcd and certain strik-

»#"^^^ ,:>

^

-nT-J! y^'< -jj-V-J .V^

Vfc) "~--l^ !' ••'

%% ,s ,? xf^i^fft, /i>^1 *#;-

.Jb-

The Plan for Arrangements Contains Many Suggestions for adoption
by other Municipalities,

Shows a charming scheme involviog little expense for construction because
existing features are taken advantage of in an attractive way.

thoroughfares and at the same time to furnish sufficient se-

clusion within the park, framing the house-gables and shut-

ting out the dirt road-surface of boundary streets as now
seen from the park.

The divisions of the park are defined by foliage masses
and aJl the matured existing trees have been taken advant-
age of and conforming varieties selected to complement them
in the groups. In the arrangement consideration has been
given to economic values, such as that of binding root forma-
tions suitable for holding up the sandy banks of the ravine,

iuif features made to dominate the division in season. For

instance, in "the flower mall," the two straight formal bord-

ers will be alive in the spring with the dotted rows of lilac

blossoms against the yellow bloom of the taller irregular

caragana in back and these will be faced with bridal wreath,

the graceful branches of which later when in bloom will form

long striking lines of showering white flowers.

The "great lawn," on the other hand, although contain-

ing large groups with different colored bloom for different

months, is dominated by striking masses of the common
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snowball circulated through every ixirtion ot its borders, a

Slight which will enlist the public interest and regard for the

beauty of the park and arouse a pride in it and a desire to

visit it.

Again, the upper lawu is dominated by hydrangeas

planted as border edgings so that the heavy blossoms may
droop over to the lawn surface, and there are the white and

pink dicrvillas in the lawn to the northeast, and long strips

of Spiraea arguta by the walk leading thereto.

In the ravine, the existing growth and shoulders of the

banks prevent long views, and the winding stream channel

naturally divides the whole into many parts. These parts

are quite defined by the planting groups indicated on plant-

ing plan and as far as possible open grass plots have been

retained. The purpose of the planting has been to make a

series of these parts, each having a different characteristic.

Ahei the trees and shrubs are matured and the park

maintenance is on an established basis, the ravine will

possess an opportunity for feature planting that will make

it famous. I have in mind facing with perennials, biennials

and annuals the irregular borders which cover the banks and

surround each grass plot, filling the openings or bays in the

shrub groups and edges of channel, the varieties to be select-

ed being those which w-ill be in bloom when the shrubs are

not, and which planted in quantities will form striking sheets

of color. It is purposed that each section shall have a differ-

ent selection of varieties, and that the varieties should be at

least two in number flowering at the same time. For in-

stance, in one section we may have helianthus forming a white

sheet of flowers against the darker shade of shrub and tree

foliage and before it agreeably contrasted the yellow of the

golden glow. In the next section we may have naught but

the yellow and blue of the iris at the stream edges or crocuses

coming up through the grass, while farther on we may be at-

tracted by other wholesome irregular sheets of red contrasted

with the white. .'\nd it is intended that this same scheme in

variety shall be extended also to all the open spaces in the

ravine and smaller lawn openings throughout the park, and

that each section shall not be limitevl to one period of bloom,

but rather that it be suflBciently continued to make the whole

a veritable garden spot from the beginning to the end of the

season and especially when the features on the larger lawn

spaces are not the paramount attraction. The perennials

used should be those requiring little attention after being

once established and they should be of varieties generally

wild in nature.

The planting at the main entrance and at the pavilion is

mostly evergreen in irregular formality, the dark greens con-

trasting strikingly with the gray of the architectural features

and the bronze shades of the shrubs indicated. This plant-

ing must be done with the utmost care and the exercise of

taste in the spacing of the plants, for the irregular formal

grouping of evergreens is most effectual when properly ex-

ecuted. The arbor vitae arc specified as wild plants to be

collected in the nearby woods and as far as possible low-

branched, well-developed plants should be sought.

The Educational Purpose.

The educational values of the plants are so many and so

obvious that I will only mention a few of the more striking

ones that appeal to me as relating to Barrie.

Never in the history of this continent has so much been

heard of the conservation of natural resources as now. We
read daily the reports of tragic wastes that have been ac-

complished in the reckless destruction of trees and the re-

I

sultant exorbitant prices of lumber, resultant expense with

ivhich municipalities have been penalized in getting water

supplies, and the resultant exhaustion of permanent natural

1 power for industry, the resultant amount of arid land and re-

sultant impairment of natural transportation facilities, and

the losses by floods and freshets. The facts are appalling

I

and on their presentation there is a lack of public response
I which only bespeaks an inability to appreciate the truth.

The great mass of this continental people never has had
an appreciation of the value of natural growth with which the

lands have been covered, and to-day it is regrettable that

I there is not a keener awakening, but it is not surprising

I

when one stops to think how little recognition the practical

I

study of the subject has been given by the public authorities.

t I believe that one of th« greatest agencies for preparing the

I

public mind for a sympathetic consideration of the subject is

I permitting the public to become more intimate with the sub-
ject matter, to know trees and natural growth, see the limita-

I

tions and the time that nature requires to effect a wonhy
growth, and how easily the process is impaired by the ruth-

less hand of man. And there is no greater agency through
which to bring these things to the sympathetic attention of
the great body of the people in our cities and towns who
wield so much power in legislation than in having rich masses
of this natural growth as part of their daily environment, hav-

ing it in their own entrustment and on their own public lands
where all own, see and know the different varieties being re-

served, and for which in this way they may develop an in-

herent sympathy and respect.

There is also the scientific phase in the aid and encour-
agement to botanical research as a matter of local enlighten-

ment and contribution to the complete world records. An-
other educational value is in the demonstration of the in-

dividual, collective and relative uses of a considerable num-
ber of hardy varieties of trees and shrubs which are mostly
native and can be adapted to use on home grounds, a demon-
stration which satisfies a prospective planter in selecting

what he wants and in being sure of what he orders and that
i he gets what he does order. In this regard I wish to bring to

your attention the advisability of having attached to each tree

and shrub group an easily seen label bearing the botanical

and common name of variety and the source of its nativity.

This should prove a great stimulus to the private ornamen-
tation of home grounds and the consequent beautification of

I the town. Moreover, an acquaintance with the native varie-

ties will make them recognizable in woodlands whence they
can be selected with little or no expense.

NEW INCORPORATIONS

Ontario
La Myrrh Chemical Company, Ltd.. Georgetown; share

capital $100,000.
Carter & Kenney, Ltd., Toronto; $40,000.
Hamilton Ferry Company, Hamilton

; $40,000.
Leslie & McNeill, Ltd., St. Mary's; $40,000.

j

Modern Malleable Range Company, Ltd., Chatham,
]
$40,000.

Cobalt Electric Equipment Company, Ltd., $40,000.
Halls, Ltd., Brockville, $100,000.
New Ontario Slate Company, Ltd., New Liskeard

;

$500,000.
The Berlin Fuel Savers, Ltd.. Berlin; $40,000.

CONSULT OUR CATALOGUE INDEX on page 6.

We can put you into immediate touch with the principal

manufacturers of and dealers in all kinds of engineering
and contracting equipment. A postcard to this depart-
ment will insure the receipt of the desired catalogue.
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RAILWAY EARNINGS AND STOCK QUOTATIONS

NAME OF COMPANY MileaEC i Capital in

Operated Thousands

Canadian Pacific Railway 8.920.6

Canadian Nortliern Railway S.180

•Grand Trunk Railway I S.5S6

T. & N. 334

Montreal Street Railway loS-3

Toronto Street Railway IH
WinnipcE lileclric '0

Halifax Electric ' 13;14

(IfiO.OOO

Par
Value

flOO

226.0U0
(Gov. Road)

18,000
S.OOO
6.000
1.400

100

EARNINGS
Week of Dec. 21

1909

100
100
100
100

1,878.000
253,700
g46,46S
35,526
76.566
82.399

3.654

1908

1.597,000
225,100
743.817

18.009
69.296
73,812

STOCK QUOTATIONS
TORONTO MONTREAL

Price
Dec. 23

•08

Price
iDec. 16

'09

Price
Dec 23

•09

Sales
Week
End'd
l)ec23

Price
Dec. 24
08

1754 1801 17911804 1791 2 176i 1764

Price
Dec. 16

09

\m mi
"Ist. prel. 103j,3rd pref. 60j, ordinary 204.

1108

3.477

107 J27
.... 185

127

11824

1264
.... 203
178 iu7i

21)14

1U7J

1108 106

215i
126i
185
123

2144

126S

1224

Price
Dec. 23

'09

1794 179

m .2163
\-a 1264
1824...
123 122i

Week
End'g
Dec 2

941
764

75

* GT.R. Stock is not luted on Canadian Exchanzn These price* arc ouoted on the London Stock Exchange.

ONTARIO ELECTRIC RAILWAYS.

From week to week we propose to give, on our page

devoted to transportation interests, particulars of the equip-

ment, mileage, and other information regarding the rail-

ways of Canada, together with a list of the ofTicials. This

series of articles commenced in our issue of October ist.

previously Given:—
Brantford and Hamilton Railway.

Chatham, Wallaceburg and Erie Railway.

Cornwall Street Railway.

Guelph Radial Railway.

Gait, Preston and Hespeler Railway.

London St. Railway.
International Transit Co.. Sault Ste. Marie.

Kingston, Portsmouth & Cataraqui Elec. Ry., Kingston

Toronto & York Radial Railway.
Windsor. Essex & Lake Shore Railway.
Ottawa Electric Railway.
Southwestern Traction Co., London.
Toronto Sftreet Railway.
Niagara, St. Catharines and Toronto Railway.

Peterborough Radial Railway.

Berlin and Waterloo.

SARNIA STREET RAILV^AY COMPANY.

President, J. D. Beatty.

Secretary, general manager, superintendent, and pur-

chasing agent, H. W. Mills.

Chief Engineer. William Williams.

Kind of Road: Intcrurban and street.

Length of Road, In Miles: Single track, - miles.

Double ti.Tck, ^H miles.

Total in single miles, gK miles.

Character of Service :

Car equipment No. : lo.

Number of motors, 28.

Method of controlling, ratchet controller.

Method of braking, ratchet brake (Peacock).

Gauge of tracks, 4.8^.
Weight of rails, 56-65-70.

Type, double truck.

Power of motors, 40 h.p.

Power :

Direct current.

Voltage of transmission, 500 to 600.

Trolley voltage, 500 to 600.

COMING MEETINGS.

Indiana Engineering Society.—January 14-16. Annual
convention at Indianapolis, Ind. Secretary, Chas. Bross-

mann. Union Trust Building, Indianapolis, Ind.

Michigan Engineering Society.—January 12-14. Annual
meeting at Lansing, Mich. Secretary, Alba L. Holmes, 574

Wealthy Ave., Grand Rapids, Mich.

Michigan Engineering Society.—January 12-14. Annual

meeting at Lansing, Mirh. Secretary, .\lba L. Holmes, 574

Wealthy .'\venue, Grand Rapids, Mich.

Indiana Engineering Society. — January 13-15. Annual
convention at Indianapolis, Ind. Secretary, Charles Bross-

man, Union Trust Building, Indianapolis, Ind.

American Society of Heating and Ventilating Engineers.

—January 18-20. Annual meeting. New York, N.Y. W. H.

Mackay, secretary, P.O. Box 1.S18. New York, N.Y'.

American Society of Inspectors of Plumbing and Sanitary

Engineers.—January 20-22. Annual convention, Trenton,

X.J. C. S. McCosker, secretary. Mobile, Ala.

National Brick Manufacturers Association. — February

7-12. .Annual convention, Pittsburg, Pa. T. .\. Randall,

secretary, Indianapolis.

National Association of Cement users.—February 21-25.

—Annual meeting, Chicago, 111. George C. Wright, secre-

tary. Address communications to Edw. E. Krause, Asst. to

President, Harrison Building, Philadelphia, Pa.

Montana Society of Engineers.- January 6-8. Annual

meeting at Butte. Mont. Secretary, Clinton, H. Moore, Butte.

American Society of Engineering Contractors.—Feb. 24-

;6, 1910 ' Annual convention at Chicago, 111. Secretary,

Daniel J. Hauer, Park Row BuildinR, New York, N.Y.

SOCIETY NOTES.

Western Canada Railway Club, Winnipeg.—The next re-

gular monlhlv meeting of above club will be held in the

Roy.il Alexandra Hotel, Winnipeg, on Monday evening,

January loth, at 8 o'clock. A paper will be read by Mr. A.

E. Co.N, Storekeeper, Canadian Northern Railway, on "The
Sc:)r..-, Department and its relation to the other departments."

There will also be the continued discussion on "Water Sup-

ply," and "Copper versus Steel Fireboxes."

Union of British Columbia Municipalities.—The follow-

ing oOirers were elected f'>r 1 ytar bv the Union of British

Columbia Municipalities, at the annual meeting held in

North \ancouver, B.C., on December iSth :— President.

Mavor Bell, Enderby : vice-president. ex-Mayor Planta, Na-

naimo ; secretary-treasurer. Reeve Bose, Surrey ; Executive

Committee, Mavor Hall, Victoria; Mayor Robinson, Kam-
loops; Reeve luirne. Burnaby ; Reeve Quick, Saanich ;

Reeve

McNaughton. North Vancouver; Reeve Evans, Salmon -Arm:

Reeve Kickbush, Chilliwack.

Some of the resolutions passed were :

—

That a committee be appointed to secure all the neces-

sary data dealing with the cement merger question.

That the Dominion government be asked to contribute

to roads and bridges in the railway belt, where they draw a

revenue from timber lands and water powers.

That the government be asVod to appoint a committee

of three men familiar with municipal legislation to assist

the government in its efforts to simplify and codify the

municipal laws of the province.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from lime to lime. We arc particularly eager to

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.
Printed torms for the purpose will be furnished upon application.

TENDERS.

Nova Scotia.

IIALIF.AX.—Tenders will be received up to January
17th for the purchase of a large lot of second-hand material,
the property of the Department of Public Works of Canada,
consisting of anchors, propellers, gear wheels, buckets,
pins, rollers, castings, engine parts, zinc, copper, rope,
plank, tubes, wire rope and sundry other articles stored
there. Inspection of goods may be had on application of P.
Blown & Son, Church Street, Pictou, N.S. G. M. Graham,
Supt. Dredging, Nova Scotia.

Quebec
GK.AXBY.—Tenders for the erection and construction

on the racetrack of the "L'Hippodrome Granby Limitcc"
will be received up to the 7th January. L'Hippodrome
Granby Limitee.

Ontario
OTT.-WV.A.—Tenders will, be received up to Januarj' 5tn

for six hundred and twenty-four tons of steel plates and
shapes required at the Government Shipyard at Sorel, P.Q.,
delivered free. Specifications and detailed information can
be obtained from the Purchasing .\gent of the Department
of Marine and Fisheries. Ottawa, and from the Director of

Shipyard, Sorel, P.Q. G. J. Desbarats, Deputy Minister of

Marine and Fisheries. Ottawa.

OTTAWA.—Tenders w'ill be received until Tuesday,
iSth January, for the supply of timber, hardware, castings,

oils, etc., for use on the Welland Canal and its branches for

the year loio. Information may be obtained at the Super-
intending Engineer's office, St. Catharines, Ont. L. K.
Jones, Secretary, Department of Railwavs and Canals.

STR.\TFORD.—Until Saturday, January 15th, the city

of Stratford wants tenders for two electricallv-driven turbine

pumps of one million and one and a half million gallons ca-

pacity. They should be addressed to Mr. T. Davis Barnett,

chairman, water commissioners. Mellis Ferguson is city

en.gineer.

Manitoba
WINNIPEG.—Tenders will be received up to Tuesday,

January iS, for removing the present superstructure and fur-

nishing and erecting new steel superstructure and floor,

complete, for Louise Bridge across the Red River. Plans,

specification and forms of tender may be obtained at the

office of Colonel Ruttan, the city engineer. M. Peterson,
secretary Board of Control.

WINNIPEG.—Tenders for alterations to old post-office

building, Winnipeg, will be received until 5 p.m., Tuesday,
January iith. Further information may be obtained on
application to Mr. Joseph Greenfield, Resident Superinten-
dent. Public Works Department, Winnipeg, Man., or from
Napoleon Tessier, Secretary Department of Public Works,
Ottawa, Ont.

WINNIPEG.—Tenders will be received up to Tuesday.
February 15th, for the supply and erection of the various
portions of the equipment for the terminal station at Win-
nipeg, and for the turbine governors and gate valves for the

generating station. Specifications and plans, etc., may be
seen at the office of Messrs. Smith, Kern,' & Chace, Con-
federation Life Building. Toronto, and Carnegie Library
Building. Winnipeg. Individual tenders will be received

for:—
18. Terminal station.

ig and 20. Step-down transformers and terminal station

switching and accessory apparatus.
21. Terminal station, light, heat and power systems.
22. Terminal station, light, heat and power systems.
24. Testing transformers and apparatus.
26. Turbine governors (seven).

27A. Two five-foot gate valves.

M. Peterson, Secretary, Board of Control.

WINNIPEG.—Street Commissioner Tallman recently
stated that the Canadian Northern Railway would invite
tenders for the construction of the Pembina Street Subway
next ucck.
British Columbia.

V.'\NCOUVER.—Tenders are invited by the North Van-
couver City Ferries, Limited, for the construction of a
doublc-cnd steel ferry steamer, 165 feet long, with 29-foot
beam until the 20th January. II. E. Kemp, secretary.

VICTORIA.—Tenders are now being invited for the
construction of the V., V. and E. line between Abbotsford
and Hope, a distance of 78 miles, and also between Princeton
and Tulameen. The gap between Tulameen and Hope is to
be covered, it is expected, by the proposed eight-mile
tunnel.

U. S. A.

HEBRO.X, NEBR.—Tenders for the construction of im-
lirovements, extension and enlargement of the Hebron City
Waterworks System will be received until January 12th. In-
structions to bidders, plans and specifications are on file in
the office of O. P. Hess, Citv Clerk. C. H. Meeker, of Mc-
Cook, Xebr., is the Engineer.

GU.WAMA, Porto Rico.—Tenders will be received
until January 17th for the construction of the Carite Tunnel
near Guayama, and the Toro Negro Tunnel near Villalba,
the aggregate length of said tunnels being about 6,000
linear feet, and the estimated cost being about $100,000.
Plans and specifications may be obtained from the Com-
missioner of the Interior, San Juan, Porto Rico, from the
United States Reclamation Service, Washington, D.C., or
from B. M. Hall, Chief Engineer, Porto Rico Irrigation
Service by deposit of one dollar.

CONTRACTS AWARDED.

Nova Scotia.

II.ALIF.AX.—.^t a recent council meeting tenders for
10,000 brick were opened. The General Contractors Supply
Company offered them at $7 per 1,000 at the depot or $7.25
at the Cotton Factory Siding. J. Simmonds & Company
offered to supply them at $6.95 at the depot and $7.25 at the
Cotton Factory siding. Simmonds & Company's tender,
delivered at siding, was accepted.
Quebec.

HULL..— The William Hamilton Company, of Peter-
borough, Ont., received the contract for a pump at $14,850
and for additional turbine wheel at $2,315. A complete list

of tenders appeared in our issue of last week.
MONTREAL.—^fessrs. Laurin & Leitch, of Montreal,

were awarded a contract for work on Clark Street and Ville-

neuve Street at $34,000.
MONTRE.AL.—Tenders for the construction of a public

bath at the corner of St. Dominique and McGuire Streets

were opened, and the contract was awarded to the lowest
tenderer, D. Lalonde, whose price was $24,448. Five tenders
were received for the work as follows : W. Duquette, $28,365 ;

O. Galarneau. $20,497.17; Carriere Company, Ltd., $35,300;

J. B. Gratton! $33,800; D. Lalonde, $24,448.

MONTREAL.—The Calkins Tile and Mosaic Company.
Ltd.. of Montreal, were awarded a contract for tile floor,

city hall building, for which the following tenders were re-

ceived : Calkins Tile & Mosaic Company, Montreal, $840;
(".. Gilbert, Montreal, $900; .\. T. Riopelle, Montreal, $1,35°-

Ontario
Bl'XTOX.—E. Smithson has been awarded a contract

bv the Raleigh Township Council for sewer construction at

$'3,388.
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HAMILTON.—M. S. Kappelle was awarded the contract

for supplying- 40,000 feet of timber for re-decking the Stewart

Bridge at $978.96.

TORONTO.—The Poison Iron Works, Toronto, have

been awarded a contract by the Toronto Ferry Company for

a new ferry boat 1S5 feet long, 44 feet beam, to carry 2,200

passengers. Contract price, $80,000. The "Bluebell,"

built last year for the Ferry Company, at the Poison Works,

IS 150 feet long.
Alberta

CALGARY.—The street railway commissioners recom-

mended that the Ottawa Car Company's tender for three car

bodies at $2,396 each and Brill trucks for same at $749 each,

total $3,145 f.o.b., Ottawa, bo accepted, and that the Preston

Car and Coach Company's tender for three car bodies at

$2,430 each and Brill trucks at $763 each, total $3,193 f-o-b-

Preston, be accepted. The difference in these prices, $48,

makes the prices equal when the difference in freight in
;

favor of Preston is considered. The commission also recom-

mend that three sets of Canadian Wcstinghouse brakes be

secured at $395 per set, f.o.b. Hamilton, and three sets of

Canadian General Electric Company's brakes at $325 per

set f.o.b. Peterborough. They advise the acceptance of the

Westinghouse Company's tender for controllers, viz. : $333
per car f.o.b. Jlami'to"- This includes trolley base, motor,

cables, controllers and circuit breaker.

EDMONTON.—The Mclnnis Lumber Company of Ed-
monton have received a contract for 340,000 ties, 500,000 feet

of bridge timber, 150,000 feet of culvert timber and 140,000

fence posts to be used in constructing the first 100 miles of

the Alberta & Great Waterways Railway.

British Columbia.
\'.\XCOU\'EK.—Contracts have been let by the British

Columbia Electric Railway Company for an au.xiliary steam
plant. The C. C. Moore Company, of San Francisco, have

been awarded a contract for work estimated to cost $250,000,

which includes the construction of a reinforced concrete

chimney 250 feet high. The Allis-Chalmers-Bullock Com-
pany, of Montreal, received an order for the installation of

turbine generators of 6,000 horse-pow-er. There will also be

special condensing apparatus, a coal-handling machine, and
special automatic stoking apparatus, together with an ash

conveying machine. It is the intention of the company to

dredge the channel of False Creek at the rear of the West-

minster Avenue barns, to admit of the entrance of coal barges

up to the docks, which are to be built at the back of the new
plant at the end of Barnard Street.

U. S. A.
BUFF.'\LO (N.Y.).—The Pierce Arrow Motor Car Com-

pany has placed a second contract for new buildings with the

.^berthaw Construction Company, of Boston. The buildings

contracted for late in September are now under roof, and the

new contract is for an additional building four storeys in

height, 180 feet long, and additions to the power plant. The
new buildings will match the rest of the plant in general

design and will be absolutely fireproof reinforced concrete

construction throughout.

ner of Main and Portage to its Mill street substation to
carry return feed wires. This proposal is in line with the
recommendation of Prof. L. A. Herdt, of McGill University,
Montreal, who has been looking into the danger of damage
to city water mains by electrolysis.

Alberta.
HIGH RIVER.—Mr. P. Turner-Bone, of Calgary, Alta.,

has outlined plans in connection with sewerage and water-
works of High River.

British Columbia
VlCTORLi^.—The council have finally decided to sub-

mit to the ratepayers, at the forthcoming election?, a by-law
to authorize the expenditure of $1,500,000 on the work ot
developing Sooke Lake as a permanent source of water
supply.

VICTORIA.—On January 13th Victoria will vote on a
by-law to raise $1,500,000 to brin^ water from Sooke Lake,
a distance of 25 miles. Many are opposed to the measure.
The Esquimau Waterworks Company is getting ready to

supply water to Victoria by the gallon from Coldstream, as
the present service will have been exhausted before the Sooke
scheme can be completed.

SEWAGE AND WATERWORKS.

Ontario
TORONTO.—At a recent meeting of the Provincial

Board of Health, plans for sewage disposal works for the

village of Ncpigon and the towns of New Liskeard, Oshawa
and Kincardine were approved. Plans for a new water sys-

tem for Gravcnhurst were approved.

NORTH TORONTO.—The Board of Health have re-

commended the town council to take up the question of a

ii;wfragc system immediately.
Manitoba

WINNIPEG.-The Board of Control, which has been
experimenting with ventilators and Webb lamps as a means
of deodorizing sewer air. have decided to install the ventil-

ators as cheaper and more efficient. About four hundred
will be required for the city, compared to 800 lamps, and the

cost will be about $20,000, compared with $200,000 for the

lamps.
WINNIPEG— The Winnipeg Electric Railway company

has submitted a plan to the board of control showing a con-

duit to be constructed in Portage avenue east from the cor-

RAILWAYS—STEAM AND ELECTRIC.

Quebec
MONTREAL.—Work is proceeding favorably with the

excavation for the foundations for the big extension to the
Canadian Pacific Railway Station on Windsor Street. The
contractors, the Foundation Company, of New York and the
Bishop Construction Company, of Montreal, have a big plant
at work.

MONTREAL.—In order to provide increased terminal
facilities for its expanding business, in the east end of the
city, the Grand Trunk has, through the Lachine, Jacques
Carticr and Maisonneuve Railway (a subsidiary line) made
application to the City Council for permission to e.xtend the
line of the L. J. C. & M. Railway through the north and east

end of the city, to a terminal station which will, for the
present, be used primarily for freight business.

MONTRE.AL.—The work of construction of the exten-

sion of the Quebec Central Railway from St. George, Beauce,
to St. Justine, a distance of thirty miles, has practically been
completed. Twenty-eight miles of track are now laid to St.

Justine, and it is expected that the line will be opened to

regular train service after the first of January next. The
Quebec Government engineer, Mr. L. A. Vallee, made his

inspection of the first twenty miles in the early part of this

month, and expressed himself as well pleased with the line.

Ontario
LONDON.—The Grand Valley Railway and the Cataract

Power Company are said to be preparing to purchase the

Southwestern Traction Company and the London Electric

Company. The plan also includes the extension of the radial

railway line now connecting Brantford and Hamilton through
to Woodstock and Ingersoll to this city, thence connecting:

with a steamship service to Port Stanley ; and also to trans-

mit Niagara power for general consumption along the route.

LONDON.—The Canadian Pacific Railway is consider-

ing: the construction of a new roundhouse here next spring,

among other improvements and extensions, which include the

enlargement of the yards.

Manitoba.
WINNIPEG,—Three new branches of the C.P.R. are

now being opened for passenger traffic. These include the

extension of the Lacombe branch, from Stettler to Castor; the

opening of the Weyburn to Forward line, and the opening

of a new line from Lcthbridge to Cqrmingay. The line run-

ning east from Stettler will eventuallv ')ass through to Out-

look and constitute a main line between Moose Jaw and Ed-
monton.

Alberta
EDMONTON.- The C.N.R. line will be extended to

.Athabasca Landing, thirty-six miles from Morinville. the

present terminus.

EDMONTON —Mr. W. R. Clarke, president of the Al-

berta &• Groat Waterwavs Railway, recently intimated that

construction work would commence as early as possible in

the spring. Four survey parties are out and it is expected

that two hundre<l miles will be graded next season.
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EDMONTON.—The Canadian Northern Railway have
given assurance to the provincial government that it is their

intention to extend next year their Morinville line to Atha-
basca Landing, and to put the extension into operation.

There are but thirty-six miles to complete to reach the Land-
ing. Contracts totalling many thousands of dollars for the

supply of ties, bridge timber, culvert timber, and fence posts

for the construction of the first 100 miles of the Alberta
and Great Waterways Railway were awarded this week to

Mclnnis Lumber Co., of Edmonton. Similar contracts cover-

ing fifty miles of right of way were awarded to James Wal-
ker, of Eort Saskatchewan. The combined contracts will

cover all timber necessary for construction of entire line

as far north as Lac La Biche. The contracts awarded to

the Mclnnis Company will require employment of at least

400 men to rush the work through before spring. Work has

already been commenced and the first gang was despatched
on December 21st, to the first camp thirty-five miles north

of the city. The Mclnnis contracts call for the supply of

340,000 ties, 500,000 feet of bridge timber, 150,000 feet of

culvert timber and 140,000 fence posts.

British Columbia
NEW WESTMINSTER.—The inclement weather has

somewhat delayed construction on the New Westminster-
Chilliwack line ; but the line of steel, which will connect the

two places, has been advanced past the 25-mile post, while

contractors' gangs are busy on the other side building the

roadbed. It is reported that some slight engineering diffi-

culties have been encountered at Matsqui slough some thirty

miles from here.

VANCOUVER.—Construction of the coast section of the

V. V. & E. Railway, which will cross Hope mountains via

the Coquehalla divide and join the Similkameen extension

of the road from Princeton, will commence next spring.

This is the opinion of the contractors who returned to Van-
couver this week, after having looked over the route of the

proposed line prior to submitting tenders for the work.
Those who made the journey were A. Jellett of Spokane, re-

presenting the contracting firm of P. Welch & Company,
and Charles FoUiot, representing Guthrie & Company, con-
tractors of St. Paul. .A. representative of the Vancouver
contracting firm of Ironside, Rannie and Campbell also went
over the ground. The party was piloted by J. H. Kennedy,
chief engineer of the Hill railway. The entire CoquehalL.
river, was thoroughly covered, the party traversing it over
the old Yale road, which in its general trend follows the

route to be taken by the line. No serious construction diffi-

culties were encountered. It is understood that tenders will

bt acted upon early in the new year and that construction
will be in full swing by spring. Determination of the man-
ner in which the Hope range will be crossed has not yet been
made. It is reported that this question is now occupying
the attention of the engineers.

New Westminster, B.C.—$400,000 waterworks, etc.
Richmond, B.C. -No tender was accepted (or $350,000

dcbciuiiu .

Quebec
JOXtjUlERES, CillCOUTlMI COUNTY.—Thi> .mim-

lipalily offers for sale $12,000 wat<-rworks debentures.
Ontario

11ALTON COUNTY.— M. C. Smith of Burlington, Ont.,
oHers for sale until January 5th, debentures amounting to
$10,000 issued by this municipality.

MEAFORD.—The ratepayers will vole on a $30,000 new
public school by-law.

ARNPRIOR.—The ratepayers will vote on a $7,117 local
improvement by-law, and a by-law for the construction of
Kr.inolithic walks, macadam roads and sewers.
Manitoba

liKA.XDO.V.—Ratepayers have sanctioned the by-law to
authorize the issue of $10,000 bonds for improving streets
leading to the city.

KILLARNEY.-A by-law to complete the town hall at a
cost of $10,000 has been carried.

STONEWALL.—The $10,000 by-law and the parks by-
law were carried.

WINNIPEG.—Of the three by-laws recently submitted
to the ratepayers the $50,000 art gallery was defeated. The
$150,000 for underground conduits, etc., and the $50,000
for municipal baths, were carried.

ST. BONIFACE.—The electric light, gas and parks by-
laws were all defeated.

Alberta

WE IWSKIWIN.—Both the hospital by-law, $30,000 and
the parks In-law, $2,000 were defeated.

British Columbia.
NAN.MMO.—A by-law to authorize the borrowing of

$100,000 for the installation of a sewerage system will be
submitted on January 13th.

CURRENT NEWS.

LIGHT, HEAT. AND POWER

New Brunswlctt.

MONCTON.-—New Brunswick Wire Fence Company at

a recent annual meeting elected Mr. A. C. Chapman, secre- i

tary and manager, and decided to install their own power
j

plant.

British Columbia
KAMLOOPS.—This city is making additions to its light-

ing plant, which will be one of the largest and most com-
|

pie e in interior British Columbia.

d.TV:

FINANCING PUBLIC WORKS.

D<'bentiircs were sold as follows during the past few
5 :
—

Newmarket, Ont.—$20,000, permanent improvements.
Georgetown, Ont.—$3,150, local improvements.
Pictou, N.S. -$q.ooo. paving.
MIniota, Man $12,000.
Pipestone, Man.—$25,000.
Claresholm S. D., Alta.—$7,000.
Lacombe, Alta.—'^25,000.

Halbrite, Sask.—$3,000, permanent improvements.

Nova Scotia.

H.ALIFAX.—At a meeting of the Board of City Works
the estimates of the department for 1910-n were adopted.
They include: Cleaning paved streets, $5,500; streets,

$25,000; internal health, '$17,000; lighting streets, $23,800.

New Brunswiclt.

MONCTON.—The New Brunswick Petroleum Company
have discovered natural gas in large quantities twelve miles
from here, and it is proposed to lay pipes to Moncton.
Ontario

H.AMILTON.—Plans for building a bridge over Lot-
tridge Inlet, at an estimated cost of $2,000 have been ap-
proved. Andrew F. Macallum, city engineer.

TORONTO.—Under the name of the Canada Bolt and
Nut Company, Ltd., the Toronto Bolt & Forging Company,
Swansea; the Brantford Screws Company, Brantford ; the
Gananoque Bolt Company, Ltd., Gananoque, and a rolling
mill at Belleville have been amalgamated. The president of
the amalgamated companies is Mr. Lloyd Harris, M.P.,
Brantford. The Swansea works are likely to be enlarged.

OTT.-\WA.—The New Wellington Street viaduct was for-
mally declared open for traffic last week.

Municipal Water Commissioners for 1910 have been
elected by acclamation as follows :

—

Stratford, Ont—J. D. Bamett.
Gait, Ont.—A. J. Oliver.

Listowel, Ont.—Jacob Bray.
Peterborough, Ont—W. H. Moore (three years).
Petrolea, Ont.—G. S. Pitkin.

Dunnville, Ont.—Mr. O. E. Wilson.

MISCELLANEOUS.

New Brunswick
ST. JOHN.—The construction of the Navy Island bridge

at an estimated cost of $749,577 will probably be considered
at the January meeting of the citv council.
Quebec.

MONTREAL.—The Montreal Street Railway is asking
for permission to extend its lines.
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MONTREAL.—The by-law asking: whether the cor-

poration should establish a municipal electric lighting

plant at a cost of two million dollars was carried.

MONTRE.'VL.—Tenants of the block at the corner of

St. James and Si. Francois Xaxaer Street and the lessees

of St. Lawrence Hall Hotel, which is owned by the Canadian
Pacific Railway Company, have been served with vacation

notices, which become etfcctive on March ist next, when
the demolition of the present buildinps will begin, and
arrang:ements will be made for its replacement by a new
ten-storey modern fireproof structure.

SHERBROOKE.—The council have been asked by the

ratepayers of the East Ward to replace the old .\lymer bridge
with an up-to-date structure.

THREE RIVERS.—Canada Iron Corporation have de-

cided to rebuild their iron pipe foundry which was destroyed
by fire several weeks Ago.
Ontario.

BR.4MPTON.^On January 3rd, ratepayers here will

l)robably sanction a by-law to raise $40,000 for the installa-

tion of a plant to distribute Hydro-electric power.
OTT.\\VA.—The tenders recently submitted for the

removal of the wreckag:e of the Quebec Bridge have been
found unsatisfactory, and an endeavor will be made to make
a contract privately. A fair estimate of what the work should
cost is placed at $50,000. Several of the bids, however, were
much in excess of this figure, and others had conditions
attached to them which could not be entertained.

TORONTO.—City Engineer Rust has recommended the
construction of a new bridge on the Weston Road at West
Toronto.

TORONTO.— .A. quantity of standing timber on Rondeau
Provincial Park, County of Kent, Ont., is offered for sale by
public tender on Monday, 3rd January, consisting of bass-
wood, ash, elm, beech, maple, oak, hickory, and other kinds
of mature timber or timber requiring to be cut and removed
in the proper management of the forest. Mr. F. Cochrane,
Minister of Lands, Forests and Mines.

TORONTO.—The new provincial wagon road between
Elk Lake and Gow Ganda, 27 miles, has been completed and
is now open. The new road save five miles on the winter
road and can be used both winter and summer.

TORONTO.

—

A British manufacturer of brass and iron
goods generally requires a Canadian agent. Write Box 56,
Canadian Engineer office for further particulars.
Manitoba.

KILL.ARNEY.—The installation of a heating plant in the
town hall, to cost about $3,000 is being considered. G. B.
Monteith, town clerk.

WINNIPEG.—By-laws for baths and conduits have been
sanctioned.
Alberta

EDMONTON.—Surveys are completed for the con-
struction of a proposed hydro-electric power plant on the
Saskatchewan River, developing 20,000 horse-power, at an
initial cost of $1,500,000. Mr. Charles Tupper, B.Sc, and
Mr. Ch.Tflcs H. Colgrove, M.E., have outlined plans.
British Columbia.

VICTORIA.—The Provincial Government has declined
t.T advance $75,000 for the installation of an electric light
plant .ind equipment at Prince Rupert.

PERSONAL NOTES.

MR. C. H. B. TOPP, city engineer of Victoria, B.C.,
!ii5 resigned to accept another position.

MR. GEORGE E. GRAHAM, superintendent of Can-
adian Pacific Railway terminals at Fort William, Ont., has
been transferred to Vancouver, B.C., where he will assume
the office of District Superintendent.

j

MR. ARTHUR E. FREEMAN has opened an office at
|

514 Continental Life Building, Toronto. Ontario, for the
practice of Consulting Engineering along the lines of Heat-
injr. Ventilating. Sanitary Plumbing, Mechanical. Electrical
.ind Illuminating Engineering.

DR. HENRY T. BOVEY, F.R.S., tendered his resig-
nation as rector of the Imperial College of Science and Tech-
nology at a recent meeting. It is understood that this step
has been taken owing to the condition of Dr. Bovey's health.
The resignation, which came as a great surprise, was ac-
cepted with the deepest regret, and reference was made to
the rector's great devotion to, and keen interest in, the im

portant work which he had so recently undertaken, and to his
unfailing- courtesy and consideration in his dealings with all.
Dr. Bovey, who was appointed rector in May of last year, is
well known to all Canadians and .'\nglo-Canadians, having
previously been Dean of the Faculty of .Applied Science at
McGill University. Dr. Bovey came to Canada in 1877, on
his appointment as Professor of Civil Engineering and Ap-
plied Mechanics at McGill. .At that time the engineering
courses in the I'niversity were managed as a branch of the
Faculty of .Arts, and were without buildings or equipment.
The following year, however, a department of applied science
was constituted, with Professor Bovey as dean,' and to his
management and advice the science' department owes its
development. He was one of the founders of the Canadian
Society of Civil Engineers. Dr. Bovey married the voungcst
daughter of the late Mr. John Rcdpath, of Montreal.

' Among
his publications are " Applied Mechanics," " Theory of
Structures and Strength of Materials," and '' Hydraulics."

MARKET CONDITIONS.

o

Montreal, December 29th, 1909.

There has been practically no change in the American pig-iron silua
tion, save that the past few days has witnessed a disposition towards a
fresh buying movement. There are no longer claims of a heavy tonnage
being turned over, but it is stated that enquiries are better than they
have been for some time past. Many well informed people are looking
forward to a buying movement after the new year, and these would not
be surprised to see some advances in price. There is quite a little activity
in structural steel material for building purposes, and good orders were
recently reported for locomotives and steel cars. In reality the general
situation has been but little altered by a'l this, and the general tone of
trade is quiet as compared with the previous activity. The belief in Mont-
real seems to be that the trade need not look forward to any special
activity for some weeks yet.

Trade in Great Britain has shown an unexpected and decided im-
provement, during the past week. All grades of pig-iron have advanced
to some e.\-tent and low phosphorous metals, suitable for steel making pur-
poses, have risen 5s. to 6s. per ton, foundry grades having gone up about
3S. per ton. The upward movement is due to the fact that orders have
recently been placed for the construction of several large ships, involving
the use of considerable tonnage of structural material, steel plates, etc.
In addition to this, there is a better feeling, generally. Raw material has
continued to advance and British users of low phosphorus ores, who have,
for several months, been withholding the placing of orders, in the hope of
securing new supplies for 1910 at 1909 prices, now recognize that they must
pay the advance not only in ore but in coke. They are, therefore, advanc-
ing their ideas regarding pig-iron to correspond with enhanced cost of
production. Billets and all semi-finished material liave advanced in prac-
tically the same ratio as pig-iron, and it is expected that finished goods
will take a correspondingly high level. The German and Belgian markets
are in better condition than they have been for several months past, prices
of all classes of iron and steel material having shown advances ; there is

still a disposition on the part of makers to decline to quote for deliveries
extending into the future. In a general way, the conditions of the iron
and steel trade throughout the world are now in better shape than they
have been for two years past.

So far as Canada is concerned, the volume of business is good.
Prices are being well maintained, stocks are very low and orders received
are sufficient to keep plants operating to the fullest extent. The outlook
for the future is bright. It is thought, in Montreal, that, while there may
be set-backs, they will be of but a temporary nature and will be followed
by increased activity.

At the present time, trade in finislicd and semi-finished goods is any-
thing but active and the market, throughout, appears to be absolutely
steady, so far as prices are concerned. The feeling, however, is that early

in iQio there will be a readjustment, upwards.

Antimony.—The market is steady at 8 to 85ic.

Bar Iron and Steel.—The market promises to advance ^hnrtly. Bar iron,

$1.85 per loo pounds; best refined horseihoe, $2.10; forged iron, $a; milt*

steel, $1.85; sleigh shoe steel, $1.85 for 1 x it-hase ; tire ?teel. $1.00 for

ixJ^-base; toe calk stec!, $3.35; machine steel, iron finish, $i.go; im-

ported. $2.30.

Building Paper—Tar paper, 7, 10, or 16 ounces, $1.80 per loo pounds

;

felt paper, $2.7^ per loo pounds; tar sheathing, 40c. per roll of 400 square
feet; dry sheathing. No. 1, 30 to 4nc. per roll of 400 square feet; tarred

fibre, ffc. per roll ; dry fibre. 45c. (See Roofing : also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.h..

Montreal :—$i.:if> to $1.40 per icolb. bbl., in 4 cotton baes, adding loc. fnr

each bag. Good bags re-purchased at 10c, each. Paper bags cost 2M
cents extra, or loc. per bbl. weight.

Chain.— Prices are a= follows per too lbs.:— Jf-inch. $4.00; s-i6-inch,

$4.40: i^-inch, $1.70; 7-t6-inch, $7.<;n; H-inch, $3.25; 9-i6*inch, $3.30; ^inch,
S3-'5 : i*-inch, $1.10; 7i-inch. 51.05 ; i-inch, $3.05.

Coal and Coke.—Anthracite, egg. stove or chestnut coal, S6.75 per ton,

net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine. Nova
Scotia coat, carload lots, bnsis. Montreal, $.1.65 to Si per ton ; cnnnel coal,

$9 per ton; coke, single ton, $5; large lots, special rates, approximately

$4 f.o.b.. cars, Montreal
Copper.— Prices are strong at 14 to i45fc.

Explosivaa and AccaSBOrlos.—Dynamite, s^^lb. cases. 40 per cent, proof,

15c. in single case lots, Montreal. Blasting powder, 3<;-lb. Vrgs, is. 35 per

keg. Special quotations on large lots of dynamite and powder. Detonator
eapi, case lots, containing 10,000, 75c. per 100 ; broken lots. St ; electric

blasting apparatus :—Batteries, 1 to 10 holes, $15; t to ao ho!es. $95; 1 to
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