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Montreal Steel Works,
LIMITED

M. Beatty $ Sons, Limited, K
WELLAND, ONT.

MANUFACTURERS OF

Dredges, Ditchers, 
Derricks,
Hoisting Engines, 

|$a Steel Scows,
Tlj Submarine 
ill Rock Drilling 

JS? Machinery,
3* Centrifugal Pumps, 

Steel Skips 
’• and Tubs,

and other Contrac­
tors’ Machinery.

Manufacturers of

Steel Casting's
Acid Open Hearth System

SPRINGS, FROGS, SWITCHES, SIGNALS, for 
Steam and Electric Railway

Canal Bank, Point St. Charles, MONTREAL

1iiiiluii 1,
Sole Canadian makers of Williams “Faivrette”Clams
AGENTS—H. E. Plant, Montreal, Que; E. Leonard & 
Sons, St. John, N.B., and Calgary, Alta. ; R. Hamilton & Co., 
Vancouver, B.C.

:v1

m$
",

R. D. WOOD & CO. m
PHILADELPHIA, PA., U.S.A.

Water and Gas Work Supplies, 
Cast Iron Pipe and Castings, 
Mathews Hydrants and Valves,

Suction Pressure

GAS PRODUCERS
Power Plants

Established 1871

Precise Mining 
and Engineering 
Transits s Levels
Patent Interchange­
able Auxiliary Tele­
scope for use on top or 
side in vertical sighting

mm » f if
Cranes and Hoists of all types.

ADVANCE MACHINE WORKS. Ltd ■ Walk rvlll». Ont.

Send for Illustrated Catalogue and Manual
Boston, Mass.

Are You Hoping to Obtain More 
Profitable Engineering Work ?

Write to [the Information Department of The Canadian Engineer 
and ask for a'qualification blank, 
absolutely confidential. It may lead to great advancement for you.

It costs you nothing. It Is



485

St.

James

ELECTRIC

MOTORS

GENERATORS

FANS AND BLOWERS

TRANSFORMERS

LAMPS AND

SUPPLIES

STEAM

TURBINES—

HIGH SPEED

ENGINES

Iit

*.

&

CANADA FORD CO.

Note the Wide Opening 
50% Greater than Clam Shells

Cutting action extends over a stroke one-half longer, and 
is therefore a better filler.

Full Buckets Assured
resulting in maximum efficiency of plant

This Improved Excavating GRAB BUCKET
Reduces cost and increases profits, 
material. For dry or under-water excavation, 
digging power than the Clam Shell or Orange Peel.

Handles any 
Greater

MADE IN CANADA.

And resen-Evans Company
1501 Monadnock Bide. Chicago, ILL.
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Railway SignallingMoore’s Standard Treatise on

Sanitary
Engineering

Highway Crossing Protection
Standard Appliances 

for Interlocking 
and Signalling

Batlmag: Signal Cmnpmty

Canadian Express Building
WORKS AT LACHINE, P.Q.

REVISED BY

E. J. SILCOCK, M.lnst., C.E., F.S.I., F.G.S.
President of the Society of Engineers, 

Member of the Institution of Municipal and 
County Engineers.

Deals with collection, removal and final 
disposal of sewage and house refuse, 
and the design and construction of works 

of drainage and sewerage.

Containing 950 pages of text, with 160 tables and 920 
illustrations, including 91 large folding plates, two volumes, 

large octavo, strongly bound in cloth, gilt.

Price $12 net.

MONTREAL

Consultations and Advice 
Preparation of Plans 
Estimates of Cost 
Installation of Plants 
Revision and Repairs 
Renewals, Extensions

Technical Literature of All Kinds

Book Dept., 
Canadian Engineer,

Etc., etc., etc.
TORONTO, Ont.
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NOVA SCOTIA STEEL & GOAL COMPANY
Manufacturers of

STEEL
MERCHANT BARS

inch thick. Any Widths 

HAMMERED SHAFTS
SHEETS AND PLATES—From 12 gauge up to 1

up to 50 inches.
fHEAVY FORGINGS

Required in Canada too Large for UsNothing

Fish Plates and Other Railway MaterialsSteam and Electric Car Axles
Tee Rails, 12, 18 and 28 lbs. per yard

Scotia Pia Iron for F oundry Use
Also Miners and Shippers of

The Famous Old Mines “ SYDNEY ”

OAL Shipping Port 
NORTH SYDNEY

Collieries 
SYDNEY MINES

An Unsurpassed ^P^ng ^oal. ^ Ash
Unrivalled Facilities for Bunkering at North Sydney.

the best steam coalTHE BEST HOUSE COAL
QUICK DISPATCH LOADING BEST RESULTS STEAMING
~ Two points that always appeal to Shipowners

VESSELS LOADED PROMPTLYSAILING

For Prices and Other Particulars, Apply to

Head Office, New Glasgow, N.S.
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Siemens Motors
FOR DRIVING

Hoists, Pumps, Compressors,
Blowers, etc.

Electrically Driven Winding Engines

Electrical Equipment of Steel WorRs

SIEMENS BROS. Dynamo Works Ltd., LONDON, ENG.
HEAD OFFICE FOR CANADA

CANADIAN BIRRBECft BUILDING, TORONTO

Rea veil Co. Limited
Ipswich, :: England4'-

!
* Makers of Reavell’s Patent

AIR COMPRESSORS%» z
and Vacuum Pumps

Lightest, most compact and 
most efficient machines 

on the market.a Also makers of high - speed
STEAM AND OIL ENGINESF

$ for Electric Lighting and General 
Power Purposes.

Write for Illustrated Lists to
Canadian Agents :

N. THOMPSON & CO., LTD.
Room 1, Fairfield Buildings, Granville St,

VANCOUVER, B.C.
Telephone 768. Cables “ Canlim."3

VANDELEUR & NICHOLS,
Dineen Buildings, TORONTO. 

Telephone Main 7006. Cables, “ Vandeleur.”

Eastern Agent for Vandeleur & Nichols :
A. P. BURY, 263 St. James St., Montreal

■ Ki&swi
Direct Coupled Motor Driven Compressor arranged on wheels for "In-Bye" working.
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WHERE TO BUY
TRADESengineeringAN

TO ADVERTISEMENTS SEE PAGE 64.FOR INDEX

Cranes
Advance Machine Works, Ltd. 
Canadian Boving Co., Ltd., The. 
Dominion Bridge Co., Ltd. 

Products, Ltd.

Cableways
Air Compressors Beatty & Sons Ltd., M.

Hopkins & Co., F. H. Caissons.
Mussens Limited. Foundation Co., Ltd., The.
Peacock Bros. j . . The Canadian Fairbanks Co., Ltd
Reavell & Co.. Ltd., (Vandeleur and Nichols, Caf8j Dump.

agents). Hopkins & Co., F. H.
The Canadian Fairbanks £o., Ltd. Mussens, Ltd.

Owen Sound Iron Works Co.
AUr£ Bickerfoif Ltd. ==, Haul. (Wire Cable and Chain)

Mirrlees, Watson Co.. Ltd. ^/mVco. H'
Peacock Bros. jvire and Cable Co.

Factory 
Hopkins & Co., F. H.
Manitoba Bridge & Iron Works, Ltd. 
Mussens Limited.
Northern Engineering Works. 
Peacock Bros.
Pennsylvania Steel Co.
Royce, Ltd.
Smart-Turner Machine Co., Ltd. 

i Structural Steel Co., Ltd.
Wilson & Co., Ltd., J. H.

^ w»*,. L,d
Manitoba Bridge & Iron Works, Ltd, 
Peacock Bros. ^ ,
The Canadian Faiibanks Co., Ltd.

castings, Iron, Steel and Malleable
Adams Hydraulics, Ltd.

Iron Works, Ltd.

Anvils
Leslie & Co., A. C. .
The Canadian Fairbanks sCo., Ltd.

AVonL,mmen?al-Licht.und-Apparat=bau-G«=llschaft.
Factory Products, Ltd.

Calgary 
knglis Co., The John.
Manitoba Bridge and Iron Works, Ltd. 
Peacock Bros.
R. D. Wood & Co.

Damper Regulators
D’Este Co., Julian.

“ Ambursen Hydraulic Construction Co. 
Foundation Co., Ltd., The.

Cement, Portland
Canada Cement Co.
Macdonnell & Co., J. D.
Mussens, Ltd.
Ontario Lime Association.
Rogers, Alfred.
Rogers Supply
The Canadian Fairbanks Co.,

Cement, Machinery
Brown & Co., A. G.

Tile Machinery Co.
Hopkins & Co., F. H.
Ideal Concrete Machinery Co., 
London Concrete Machinery Co., 
London Gas Power Co., Ltd. 
Mussens Limited.
Peerless Brick Machine-Co.
Peacock Bros. _ .
The Canadian Fairbanks Co., Ltd.

Cement Testing.
Bowman & Connor.
Canadian Laboratories, Ltd.

Asphalt Bloek
Ontario Asphalt Block Co.

Bars, Steel
Leslie ft Co., Ltd., A. C.
Manitoba Bridge & Iron Works, Ltd. 
The Canadian Fairbanks Co., Ltd.

Belting
McLaren, D. K., Ltd.
McLaren Belting Co., J. C.

Block Machines,—Concrete.
Ideal Concrete Machinery Co., 
London Concrete Machinery Co.,

i Derricks , ,
Beatty & Sens, Ltd., M. 
Dominion Bridge Co., Ltd. 

Products, Ltd.
Co.

Ltd. Factory
îdanitoba^Bridge & Wire Work,, Ltd. 

Mussens Limited.
Northern Engineering Works. 
Structural Steel Co., Ltd.

Cement
Ltd.Ltd. Ltd.Ltd. Dlgestors.

Leonard & Sons, E.Mussens, Ltd.
Vimng Bros. Mfg. Co.

Boilers, Marine, Stationary
Tnglis Co.. The John. 
Leonard & Sons, E.
Petrie, H. W., Ltd.
Poison Iron Works.
Robb Engineering Co. 
MacKinnon, Holmes & Co.

Books, Technical.
John A. Hart & Co.
The Canadian Engineer. 
Renouf Publishing Co.
St. Bride’• Pres,, Ltd. 

Technical Publishing Co.

Diving Apparatus
| Date, John.and Water Tube.

Drawing Material
Art Métropole.
Keuffel & Esser Co. 
Dietzgen Co., Eugene. 
Peacock Bros.

Coal. _ „ , _
Nova Scotia Steel & Coal Co.
Rogers Supply C*.

Coal Handling Machinery
Beatty & Sons, Ltd., M.
Factory Products, Ltd.
Hopkins & Co., F. H.
Northern Engineering Works.
Peacock Bros.

Coal Tipples and Screens
leffrey Mfg. Co.
The Canadian Fairbanks Co., Ltd.

Compressed Air Machinery.
Adams Hydraulics, Ltd.
Canadian Rand Co., Ltd.
Peacock Bros.

Concrete Mixers
1 Hopkins & Co., .

Mussens Limited.
Peacock Bros.

Concrete Piles
Foundation Co., Ltd., The.
Raymond Concrete Pile Co.
The Canadian Fairbanks Co., Ltd.

Condensers
Inglis Co., The John.
Mirrlees, Bickerton & Day, Ltd. 
Mirrlees-Watson Co., Ltd.
Peacock Bros.

Condensing Plant.
Mirrlees, Bickerton & Day, Ltd. 
Mirrlees, Watson Co., Ltd.

Converters, Rotary
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd.
The Canadian Fairbanks Co., Ltd. 

Toronto & Hamilton Electric Co.

Draughting Supplies
Art Métropole.
Berger & Sons, C. L. 
Calgary Drafting Co. 
Consolidated Optical Co. 
Dietzgen Co., Eugene 
Hart Co., John A 
Keuffel & Fsser Co. 
Peacock Bio«.

Boring Tools.
Armstrong - 
Mussens, Limited.

Bros. Tool Co.

Brick Machines—Cement.
Ideal Concrete Machinery Co., Ltd. 
Kuhnert & Co., A.
London Concrete Machinery Co., Ltd. 
Mussens, Ltd. .
Peerless Brick Machine Co.

“bcU^Co., The Wallace.

“Canadian Rand Company, Ltd. 
Hopkins & Co., F. H- 
Morse Twist Drill and Machine Co. 
Mussens Limited.

F. H.

Bc1?ve8/a"d00Br!dgUe &’Engineering Co., Ltd 

Foundation Co., Ltd., The.
Manitoba Bridge & Iron Works, Ltd. 
McNeil ft Co., Wm. P.
Pennsylvania Steel Co.
Structural Steel Co., Ltd.

“MrR^Co.. Ltd.

Dust Lavers
Paterson Mfg. Co., Ltd.
The Canadian Fairbanks Co., Ltd.

Buckets (Clam Shell, Coal and Concrete).
Beatty & Sons, Ltd, M.
Hayward Co.
Hopkins & Co., F. H. .
Manitoba Bridge & Iron Works. Ltd. 
Mussens Limited.
Peacock Bros.
The Canadian Fairbanks Co., Ltd.

Dynamos

Nichols, Agents).
Canadian Westinghouse Co.

Factory Products, Ltd. '
Tones & Moore El-ctrir Co.
Kilmer, Pullen & Burnham, Ltd. 
Lancashire Dynamo & Motor Co., LtC 
tVacock Bros
The Canadian Fairbanks Co., LM

Toronto & Hamilton Electric Co.

Ejectors, Pneumatic.
A H n m s Hvdraulics, Ltd.
Shone Co.

. Peebles & Co.. Ltd., (Vandeleur a.d

Building Supplies.
Christie, Henderson & Co., Ltd. 
Manitoba Gypsum Co., Ltd.

* Canadian British Insulated Co. 
Factory Products, Ltd.

Wire ft Cable Co.

!

Manitoba Bridge & Iron Works, Limited. 
Peacock Bros.
The Canadian Fairbanks Co., Ltd.
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THE ERIE CITY WATER-TUBE BOILER

“ buy ” word for Water-Tube Boilers. 

Erie City Boilers are “Safe,” “Durable” and “ Economical.” 

They combine in a marked degree all the requisites necessary 

to satisfy the most discriminating buyer.

Write us for our new Water-Tube Catalogue.

is theERIE CITY< L

THE JOHN INGLIS COMPANY, LTD.
Engineers and Boiler maKers

Sola Canadian Manufacturers of Erie City Water-Tube Boilers

14 St'rachan Avenue TORONTO, Canada
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BOILERS
VERTICAL and 
HORIZONTALWater-Tube
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The Canadian Bridge Co.,Limited
WALKERVILLE, ONTARIO

Railway & Highway BridgesManufacturers of
Locomotive Turn Tables,
Roofs, Steel Buildings and 
Structural Iron Work of all descriptions

JBRIDGES and BUILDINGS| Structural Steel Co., ltd., Montreal cf every Description.
60(10 Tons Steel in stock.

Gearings, Cast Steel and Iron.
Sound Iron Works Co.Leonard & Sons, E. 

Limited.(Continued from Page 6). Owen 
Peacock Bros.Mus sens

Northern Engineering Works.
Petrie, H. W., Ltd- 
Peacock Bros.
Poison Iron Works.
Reavell & Co., Ltd., (Vandeleur and Nichol» 

I he Canadian Fairbanks Co., Ltd.
Waterous Engine Works Co.

Electric Apparatus
Bruce, Peebles & Co., Ltd., (Vandeleur anr 

Nichols, Agents).
Canadian Westinghouse Co.
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd.
McLean & Peaslee.

Peacock Bros.
t an.idian Fairbanks Co., Ltd.

Toronto & Hamilton Electric Ce.

Generators, Alternating and Direct Current
Peebles & Co., Ltd., (Vandeleur and 

Nichols, Agents).
Products, Ltd.

& Burnham, Ltd.
Factory 
Kilmer, Pullen 
Lancashire Dynamo & Motor Co., Ltd.
Peacock Bros.Engines, Diesel Oil.

Mirrlees, Bickerton & Day, Ltd. 
Mirrlees, Watson Co., Ltd.

& Hamilton Electric Company.Toronto
Governors (Turbine).

Kvaerner Brug.

““Greening Wire Co., Ltd., B.

Heaters.
Leonard & Sons, !..

Holsts, Electric and Pneumatic
Canadian Rand Co., Ltd.
Northern Engineering works.
Peacock Bros. ,

Canadian Fairbanks Co., Ltd.

Hydrants.
Calgary

Hydraulic Jacks.
Perrin & Co., Ltd., W. R- 

Iron Works.

Hydraulic Machinery
Adams Hydraulics, Ltd.
Inglis Co., The John.
Peacock Bros.

iron Bar, etc.
Leslie & Co., A. C.

inspections
Canadian Inspection Co., Ltd.
Duckworth & Boyer.
Hunt & Co., Robt. W.
Peacock Bros.
Standard Inspection Bureau, Limited.

■Joist Hangers.
Taylor Forbes Co.

Ladles
Northern

Llrnn8t’in?nt"tWch"'nd-\pparatebau-Gesellscha(t.

International Marine Signal Co., Ltd.

Electrical Supplies 
Canadian British Insulated Co. 
Canadian Westinghouse Co.
Factory Products, Ltd.
Parke & Leith.
Phillips, Eugene F., Electrical Works. 
Wire & Cable Co.

Engines, Hoisting
Beatty & Sons, Ltd., M. 
Factory Products, Ltd. 
Hopkins & Co., F. H.
Leonard & Sons, E.
Peacock Bros. 
Poison Iron Works.

Elevators
Jeffrey Mfg. Co.
MacKinnon, Holmes & Co. 
Northern Engineering Works 
Peacock Bros.

Excavators.
Hopkins & Co., F. H.

Exp'osives
Hamilton Powder Co.
The Canadian Fairbanks Co., Ltd.

Fans and Blowing Apparatus
Barclay Sons & Co., Ltd., Andrew. 
Peacock Bros.
Poison Iron Works.

Files and Rasps.
Barnett Co., G. & H.

Filters, Municipal Gravity, Pressure and
Adams Hydraulics, Ltd.
Edmonton Distributing Co., Ltd. 
Stoddart, F. Wallis.

Filter Presses
Adams Hydraulics, Ltd.
Perrin & Co., Ltd., W. R.

The

Iron Works, Ltd.
Engineers, Consulting

Adams Hydraulics, Ltd.
Barber & Young 
Beaubien, Gaspe de.
Bowman & Conner.
Brandeis, Chas.
Cartwright, C. E.
Chipman, Willis.
Cote, J. A.
Duckworth & Boyer.
Dutcher, Maxwell & Gregory.
Farley, R. W. & S. E.
Fielding & Canniff.
Foundation Co., Ltd., The.
Francis, W. J.
Galt Engineering Co., John.
Glaubitz, H. J.
Hamilton, J. F.
Lea & Fe 
Jamieson, J. A.
Kennedy, J. C.
Laurie & Lamb.
Mace, T. H.
Macdonald, J. J.
McArthur, R. E.
Merrill, E. B.
Mitchell, C. H., and P. H.
Murray, T. Aird.
Parke & Leith.
Peacock Bros.
Pearn & Co., Ltd., Frank.
Potter, Alex.
Pratt & Ross.
Pringle & Son, Ltd., T.
Shanley, J. M.
Smith, Kerry & Chace.
Standard Inspection Bureau, Limited. 
Whitmore, J. Darlington.
Wilson, N. D.
Wragge & Fox.

Engineering Instruments
Art Métropole, The.
Bausch & Lomb Optical Co.
Berger Sr Sons, C. T„
Calgary Drafting Co.
Consolidated Optical Co.
Dietzgcn Co., Ltd., Eugene.
Keuffel & Esser Co.
Peacock Bros.
Watts & Son, E. R.

Sand

rguson.
Fire Brick and Clay

1 American Sewer Pipe Co. 
Ford Iron Co.
Leslie & Co., A. C.
Ontario Lime Association. 
Rogers Supply Co.

Engineering Works.

Fittings, (Steam, Oil, Water, and Gas).
Standard Fitting & Valve Co., Ltd. 
Peacock Bros.

Floors. „ , ,
Chemical Floor & Tile Co., Ltd.

Lime. . . .
Ontario Lime Association.

Locomotives
Barclav Sons & Co., Ltd., Andrew. 
Canadian Boving Co., Ltd., The. 
Hopkins & Co., F. H.
Montreal Locomotive Works, Ltd 
The Canadian Fairbanks Co., Ltd.

Machinery, Contractors'
Beatty & Sons, Ltd., M.
Brown & Co., A. G.
Hopkins & Co., F. H.
Jeffrey Mfg. Co.

Machinery, Drilling, Mill and Mining
Canadian Rand Co.
Fleck, Alex.
Hopkins & Co., F. H.
Inglis Co., The John.
Peacock Bros.
Smith & Coventry, Ltd.

Forgings, Drop
Coghlin & Co., B. J.

Foundations.
Foundation Co., Ltd., The.

Foundry Supplies
Hopkins & Co., F. H.
Mussens Limited.

Frogs, Railway
Canadian Ramapo 
Manitoba Bridge & Iron Work».
Peacock Bros.

Furnaces
Continental Iron Works.
Factory Products, Ltd.
Inglis Co., The John.
The Canadian Fairbanks Co., Ltd.
Lee Furnace & Burner Co.

Gasoline Sets
Bruce Peebles & Co., Ltd., (Vandeleur and 

Nichols, Agents).
Lancashire Dynamo & Motor Co., Ltd.

Iron Works Ltd.

Machinery Riveting
Allen Co., John F. %
Canadian Rand Co., Ltd.
Hopkins & Co., F. H.
The Canadian Fairbanks Co., Ltd.

Machinery Transmission
Inglis Co., The John.

Engines,
Adams Hydraulics, Ltd.
Rorc’av Sons Sr Co . Ltd.. Andrew. 
Canadian Boving Co., Ltd., The.

McCulloch Co., Ltd.Goldie Sr 
Hopkins & Co., F. H. 
Inglis Co., The John.
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ROYCE LIMITED I
TRAFFORD PARK I

MANCHESTER, ENG.
rr—

l

: 1■j.

Photograph of 20-ton “Royce” Electrical Crane.

SPECIALISE IN
ELECTRICAL CRANES (GOLIATH, OVERHEAD & JIB TYPES)

TRANSPORTERS, CAPSTANS,
(Ordinary and “ Royce ” Patent Free Bollard Types)

WINCHES, etc. YOUR ENQUIRIES ARE SOLICITED.

r,.4]
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CIVIC
PRIDE

Scientific Pavements
All pavements should 

be durable, non-abrasive, 
non-absorbent, nearly 
noiseless, sightly, sanitary, 
easily repaired, easily 
cleaned, and un al (ected by 
extremes of temperature. 
Our Asphalt Block fills 
these specifications. «4

sometimes demands something a little 
better than the kind of thing used by the next town. People 
with civic pride now-a-days demand asphalt block pavements.

Engineers contemplating laying pavements are requested to drop us a postal.

The Ontario Asphalt Block Company, Limited
Head Office - Windsor, Ontario.

Works atWalkerville.
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Presses, Hydraulic and Power
Inglis Co., The John.
Mussens Limited.
Peacock Bros.

I Perrin & Co , Ltd., W. r * t<L 
The Canadian Fairbanks Co., Ltd.

I Wood & Co., R. D.
1 pressure Regulators
I D’Este Co., Julian.
! The Canadian Fairbanks Co., Ltd.

& Iron Works. Ltd.

(Continued from Page 8). Penstocks .
Adams Hydraulics, Ltd. 
Glenfield & Kennedy. 
Inglis Co., The John.

Measuring Tapes
Dietzgen Co., Eugene.

Esscr Co.Keuffel & 
Peacock Bros.

The Canadian
Photographic Apparatus.

Canadian Kodak Co.Fairbanks Co., Ltd.
Pipe, Cast Iron

Adams Hydraulics, Ltd.

Gsurtshore-Thompson Pipe & C°'
The Canadian Fairbanks Co., LttL

Mills, Ball and Tube.
London Gas & Power Co., Ltd. 
Owen Sound Iron Works Co. 
Peacock Bros.

Moulds.
Mussens, Ltd.

Pulieys
Manitoba Bridge 

Limited.Mussens 
Peacock Bros.

Pipe, Gas and Water
R. D. Wood & Co. -"Sound Iron Work,

Motors _ .
Adams Hydrau.tcs, Ltd. ^ (Vandc,eur Pipe, Sewer

Adams’ Hydraulics, Ltd
American Sewer Pipe Co. 
Dominion Sewer Pipe Co., Ltd. 
Lock Joint Pipe Co.
Ontario Sewer Pipe Co.

Pumps
Adams 
Barclay,
Beatty & Sons,
Canadian Boving 
Canadian Rand Co.
Canadian Fairbanks Co.
Glenfield & Kennedy.
Goldie & McCulloch Co., Ltd.

?n°gPlisnCo! The John/

SEKt Biekenon & Day Ltd.
Mirrlees, Watson & Co., Ltd.
Mussens Limited.

Pearn & Co., Ltd., Frank.
Petrie, H. W„ Ltd., Toronto.
Reavell^ tCo.. Ltd., (Vandeleu, and Nichols

agents).
Smart-Turner
Wood & Co., R- D.

Hydraulics, Ltd.
Sons & Co., Ltd., Andrew. 

Ltd., M.
Co., Ltd., The.

Bruce
Nichols, Agents).

Canadian Westinghouse Co.
Factory Products, Ltd.
Jones & Moore Electric Co 
Kilmer, Pullen & Burnham, Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 
Mussens Limited.
Toronto «^Hamilton Electric Company.

P ct’nad^an Boving Co., Ltd., The. 

Ford Iron Co.
Inglis, John
Leonard & Sons, E.

Pipe, Wood
Canadian Pipe Co., Ltd. 
Dominion Wood Pipe Co.. Ltd. 
Pacific Coast Pipe Co., Ltd.

MKnmeSr!apuUe"n & Burnham, Ltd.

Oils
Pl^rheC°Canadian Fairbanks C«., Ltd.Galena-Signal Oil Co.

Queen City Oil Co., Ltd

Oil Engines, Diesel.Mirrlees, Bickerton & Day, Ltd. 
Mirrlees, Watson Co., Ltd.

Packing
Gutta

Patent Attorneys
Blackmore & Co., Lloyd.
Budden, Hanbury A.
Fetherstonhaugh & Co. 
Fetherstonhaugh, Dennison & Co. 
Marion & Marion.
Ridout & Maybee.
Sheehy, James J.

Paving (Road, Street, etc.)
Mfg. Co., Ltd

Planer Tools
Armstrong 
Mussens Limited. 
Peacock Bros.

Bros. Tool Co. Machine Co., Ltd.

Steam and Power.
Rand Co., Ltd.Pumps,—

CanadianPlants, Cement.
Owen Sound Iron Works

Pneumatic Tools
Canadian Rand Co.

Percha Rubber Mfg. Co.

-“woo"/* Co., R. D.

Rail Joints
Rail Joint Co..
The Canadian

Rails. -
Gartshore. J- I- .
Hopkins & Co- T' 1 " 
Provincial Steel Co.

of Can.. T
Fairbanks Co., Ltd.Pneumatic Work

Foundation Co., Ltd., The.
Poles, Telegraph and Telephone

, Lindsley Bm«. Co
Sterling & *nn, C.° * , C" , ,

Canadian Fairbanks Co., Ltd.The
Paterson

OUR TWO SPECIAL DOWN FACE BLOCK MACHINES
Both thoroughly machined 
and absolutely positive. It 
is impossible to tamp them 
out of square. Both use 

Vertical drawn core, 
which allows for the use of 

wet concrete, the 
make a perfect

■ ■

our
-V" ' A

■ coarse 
only way to 
block.

-

THE NEW SINGER.

Built in three sizes. Machine and parts for 
mak ng 4, 8, and 16 in. lengths in veneer and 

wgalts, rock and smooth face stones, only

free trial

THE NEW MILES

Makes blocks from 4 to 24 ins. long in 4. 6> 
and 12 in. thick walls, in any design 

Tables, Gables, Circles, 
the same 

It is built to

>8, 10
Chimney andVier Blocks, all on 
frame, and on one-sized pallet, 
stand any mechanical tamping. .

and description cheerfully furnished.

8 in
$34.50.
Write for Catalogue and three days 
offer.

'

Prices Niagara Falls, Ont.VINING BROS. MFG. CO.



The Highway Crossing Signal
THE ILLUMINATED SIGN—IS TÜF WHYTE 

It Protects the Crossing Day and Night

—WITH

CLAIM IT IS THE MOST PERFECT AUTOMATIC SIGNAL MADE 

PROVE IT BY ITS SERVICE RECORDS

y HE VVtiXH RAILWAY SIGNAL QOMPANY, LIMITED
2 MANNING ARCADE ANNEX, TORONTO

MANUFACTURERS and 
REPRESENTATIVES of

Crossing Signals 
Drawbridge Signals 
Crossing Gates—

Lever
Pneumatic
Electric

Motor Cars—
Inspection
Velocipede
Section

Supplies—Track
Battery Chutes 
Drilling Machines 
Batteries

Steel, Speedicut, High-speed
Allen & Co., Ltd., Edgar.
Montreal Steel Works.
Nova Scotia Steel & Coal Co.

Steel, Structural
Allen & Co., Ltd., Edgar.
Cleveland Bridge & Engineering Co., Ltd. 
Dominion Bridge Co., Ltd.

Ford Iron Co.
Leslie & Co., I t<L, A. C.
MacKinnon, Holmes & Co.
Manitoba Bridge & Iron Works, Ltd. 
Montreal Steel Works.
Mussens Limited.
Nova Scotia Steel & Coal Co. 
Pennsylvania Steel Co.
Poison Iron Works.
Provincial Steel Co.
Structural Steel Co., Ltd.

Stone Crushers and Screens 
Brown & Co., A. G.
Hopkins & Co., F. H.
Mussens Limited.
Peacock Bros.

Stone, Crushed
Christie, Henderson & Co., Ltd.
Morrison & Co., T. A.
Roger Supply Co.

Stone, Manufactured.
Roman Stone Co.

Surveying Instrumente 
Art Métropole, The.
Berger & Son, C. L.
Dietzgen Co., Eugene.
Hart Co., John A.
Keuffel & Esser Co.
Peacock Bros.

Switchgear.
Kilmer, Pullen & Burnham, Ltd.

Swhcnes, Railway
Canadian Ramapo Iron Works. Ltd 
Manitoba Bridge & Iron Works, Ltd 
Peacock Bros.

Posts
Lindsley Bros. & Co.
The Canadian Fairbanks Ce., Ltd.

(Continued from Page io) Track Jacks
Hopkins & Co., F. H.
Montreal Steel Works.
Mussens Limited.
The Canadian Fairbanks Co., Ltd.

Railway Supplies
Brown & Co., A. G. 
Coghlin & Co., B. J.
Hopkins & Co., F. H. 
Koppel Co., Arthur. 

Limited.
Transformers

Chapman & Walker.
Kilmer, Pullen & Burnham, Ltd.
h'eacock Bros
The Canadian Fairbanks Co., Ltd. 
Toronto & Hamilton Electric Company.

Trucks
Inglis Co., The John.

Turbine Pumps.
Kilmer, Pullen & Burnham, Ltd.

Mussens

Railways, Industrial and Portable
Hopkins & Co., F. H.
Koppel Co., Arthur.
Manitoba Bridge & Iron Works, Ltd

Ratchett Drills, Universal
Mussens Limited.

Reinforcing Materials
Greening Wire Co., Ltd., The B. 
Manitoba Bridge & Irotd Works, Ltd 
Priddle, Arthur.

Turbine Regulators. 
Kvaerner Brag.

Riveters
AMen Co., John F. 

Canadian Rand Co. 
Hopkins & Co., F. H.

Turbines
Canadian Boving Co., Ltd., The 
Escher, Wyss & Company.
Hamilton Co., Wm.
Kuhnert & Co., A.
Kvaerner Brag.
Peacock Bros.
The Canadian Fairbanks Co., Ltd. 

Vacuum Pumps.
Mirrlees, Bickerton & Day, Ltd. 
Mirrlees, Watson Co., Ltd.

ValYes
Adams Hydraulics, Ltd.
Ca’gary Iron Works, Ltd.
Glenficld & Kennedy.
Peacock Bros.
The Canadian Fairbanks Co., Ltd.
Wood & Co., R. D.

Road Preservatives
Paterson Mfg. Co., Ltd.

Rock Crushers
Brown & Co., A. G. 

Hopkins & Co., F. H. 
Mussens Limited. 
Peacock Bros.

Roofing (Asphalt)
The Canadian Fairbanks Co., Ltd.

Rope, Manilla and Wire
Greening Wire Co., Ltd., The B. 
Hopkins & Co., F. H.
Mussens Limited.

Vises
Prentise Vise Co.
The Canadian Fairbanks Co., Ltd.

Water Meters
Buffalo Meter Co.
Glenficld A Kennedy.

Rules
Lufkin Rule Co.

Schools, Engineering
McGill University. 
School of Mining.

Screens.
Greening Wire Co., Ltd., The B. 
Hopkins & Co., F. H.
Mussens, Ltd.
Peacock Bros.

Sewage Disposal 
Adams Hydraulics, Ltd.
Heenan & Froude.

Waterworks Supplies
Adams Hydraulics, Ltd.
Glenficld & Kennedy.
Municipal Construction Co., Ltd.
The Canadian Fairbanks Co., Ltd.
Wood & Co., R. D.

Tanks, Steel and Iron
Canadian Boving Co., Ltd., The. 
Glenficld & Kennedy.
Inglis Co., The John.
Leonard A Sons, E.
Owen Sound Iron Works 
Peacock Bros.
Poison Iron Works.
Structural Steel Co., Ltd.
Wood & Co., R. D.

Well Drilling.
Bell Co., The Wallace.

Sheet Metal Work
Poison Iron Works.
The Canadian Fairbanks Co., Ltd.

Wire and Cable
Coghlin & Co., B. J.
Factory Products, Ltd.
Greening Wire Co., Ltd., The B 

F. H.

Ties, Railroad
Lindsley Bros. & Co.

Shovels, Steam
Hopkins & Co., F. H.
Montreal Locomotive Works, Ltd. 
Mussens Limited.

Hopkins & Co., - 
Mussens Limited.
Parke & Leith.
Wire & Cable Co.

Wire, Electric 
Factory Products, Ltd.
Parke A Leith.
Phillips Electric Works, Ltd., Eugene, F. 
Wire & Cable Co.

Tile Machines.
Cement Tile Machinery Co. 
London Concrete Machinery Co.

Signalling Apparatus
Railway Signal Co., of Canada, Limped.

Smokestacks.
Leonard & Sons, E.

Springs
Coghlin & Co., B. J.
Montreal Steel Works.

Standpipes
Glenficld & Kennedy.
Inglis Co., The John.

Tools
Armstrong Bros. Tool Co.

Tools, Cement and Concrete.
Hopkins & Co., F. H.
Mussens, Ltd.
Slack & Co., T.

Tools, Pneumatic
Canadian Rand Co., Ltd.

Hopkins & Co., F. H.
The Canadian Fairbanks Co., Ltd.

Wire Rope
Coghlin & Co., B. J 
Hopkins & Co., F. H. 
Peacock Bros.
Wire & Cable Co.
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CONSULTING ENGINEERS

J. J. MACDONALD
CIVIL ENGINEER

Tel. M. 890C. R. Young, B.A Sc.,
A.M.CanSoc.C.E. FIELDING AND CANNIFF COMPANYFrank Barber,

York County Engineer
Plans andBARBER & YOUNG All kinds of Engineering work done.

Blue Prints made. Estimates furnished for Water 
Works, Sewers, etc.

Civil Engineers
Building and Bridge design in Steel or Re­

inforced Concrete — Dams — Hydro Electric 
Power Plants and Transmission.

Reports. EST«a
15 Toronto Street, TORONTO.

C M. Canniff. John S. Fielding.

Cement tested. Work under 
irrigation Act a specialty.

Office •
397 Toronto St., MEDICINE HAT, Alta.

Bridge and Structural Engineers

f^Siïï£2rasssrfcsî
Phones

Reginald E. McArthurWALTER J. FRANCIS, C.E.Am.A.LE.E.A.M.C.S.C.E.
General Engineering,

Water Works, Sewage, Irrigation, Industrial 
Estimates and Plans,

DeGASPE BEAUBIEN Consulting Engineer 
COMMERCIAL UNION BUILDING 

MONTREAL
B.Sc.

CONSULTING ___
ELECTRICAL ENGINEER
Liverpool & London & GlobeBldg.,MONTREAL

Spurs, Railways,
Mine Surveying, etc., etc.

Lethbridge, Alta.211 Sherlock Block.Canadian Society Civil Engineers 
Society Civil Engineers

Member 
Member American

Consulting
EngineerL. B. MERRIAMTheBOWRING & LOGAN,

ENGINEERS
SPECIALIST ON RAILROAD WORK

609 Builders’ Exchange Bldg., 
Winnipeg, Man.

Member Canadian Society Civil Engineers ;

Member American Railway Engineering and 
Maintenance of Way Assoc.

JOHN GALT
Steam, Hydraulic, Electric Power 

and Industrial Plants 
Plans, Reports, Supervision and Tests 

Telephone M. 4768.

ENGINEERING COMPANY
Specialists in Municipal work. 

Toronto and Winnipeg.
JOHN HADDIN34 Victoria St., TORONTO JOHN OALT.

EDWARD B. MERRILL
B.A., B.A.Sc., Mem.Can.Soc.C.E., Mem.A.I.E.E.

engineer,
Developments and 

Electric Lighting, Electric 
Municipal Engineering,

Plants, Reports, Valuations, Etc.
1 Trust Bldg., Toronto, and 

305 Fort Street, Winnipeg. __

H. J. GLAUBITZ, C. E.CARTWRIGHT, MATHESON & CO. Consulting Engineer.
Electric, Hydraulic, Steam Engineering, 

Blast Furnace and Mill Practice. 
Structural Work.

217 Continental Life Bldg., 
TORONTO.

Transmission,
Railways,

Industrial
CONSULTING ENGINEERS

Plans. Surveys. Reports. Superintendence of Con- foryRailways. Wharve.Bndges, Landstruction 
Improvement, Water Supply.

Irrigation. Toronto General
Vancouver, B.C.503 Cotton Bldg.

J. Ai. JAMIESONChipman & Power
Civil Engineers

WINNIPEG

Consulting and Designing Engineer 
GRAIN ELEVATORS 

Board of Trade Bldg., Montreal
Charles H. Mitchell 
Percival H. IDitchell

Consulting and Sup rvising 
Engineers

TORONTO Society Civil Engineers 
Society Civil Engineers

Member Ca**adian 
Member AmericanGeo. H. PowerWillis Chipman

Timber Limit Surveying. Subdivision and 
Mining Work a Specialty. James C. Kennedy

Member Can. Soc, C.E.
Civil and Hydraulic Engineer.

Development, Water Supply

Hydraulic. Sttim and Electric Power Plant» 
Industrial, Electrical & Municipal Engineerin*

J. A. COTE, C.E.
CONSULTING ENGINEER

Dominion and Saskatchewan Land Surveyor
Office: Central Ave., Prince Albert, Sask.

MUNICIPAL WORK __________

Traders Bank Building, TorontoWater Power
Systems, Irrigation, etc. 

Consultations, Reports, Plans, etc.
and 27, Flack Block, Vancouver, B.C.Rooms 26

Telephone Main 2560

Laurie & Lamb T. aird MURRAY
M. A. Maxwell, b.sc.H. K. Dutcher. m.sc.

P. W. Gregory, b.c.l.s.

DUTCHER, MAXWELL & GREGORY Consulting Engineers
Specialists in Steam Power Plant Design, Install­

ation and operation.
211 and 212 Board of Trade Building 

MONTREAL

Consulting Engineer to the Saskatchewan Gov- 
eminent, and Municipal Consulting Engineer 
[or Sewerage—Sewage Disposal—Water Supply 
and Purification.

303 Lumsden Bldg., Toronto, Can.

Engineers and Surveyors
Examinations, Reports. Construction, 

Development.

319 Pender St. W„ VANCOUVER. B.C.
Branch Office: Vernon, B.u. ____

T. HARRY MACE Alexander Potter,C.E.S. E. FARLEY
O.L-S.Q-L.S-

R. W. FARLEY, 
O.L.S.. MEM CAN- SOC- C K- engineer Specialist in

Hydraulic and Sanitary Engineering, 
Water Supply and Purification, 
Sewerage and Sewage Disposal

114 Liberty St.

--ïs ,.f ■'
Power and Lighting Layouts.

CONFEDERATION LIFE BLOC. 
TORONTO, ONT.

R.W.<aS.E. FARLEY
Water Works, Sewerages,Power Development,

Roads and Bridges, Surveys, Plans, Reports, 
Examinations and Specifications.

OFFICE, 630
New York City.

Telephone M. 6773.ONTOTTAWA.

M
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CONSULTING ENGINEERS
R. B. Pratt, Architect Donald A. Ross, B.A., 

F.R.A.I.C., M.A.A. SMITH, KERRY & CHACE J. Darlington WhitmoreM. Can. Soc.C.E., A.R 
A.I.C., M.A.A. Engineers

Hydraulic, Steam, Electric, Railway, Municipal, 
Industrial.

A.M. Can. Soc. C.E.
CONSULTING ENGINEER

Sewerage ; Sewage Disposal ; Water Supply. 
104 Willoughby and Duncan Blk., Regina, Sask. 

Tel. 878.

PRATT & ROSS
W.U. Code used. Cable Address “Smithco."

TORONTO, WINNIPEG, CALGARY 
VANCOUVER.

Cecil B. Smith. J. G. G. Kerry. W. G. Chace.

Architects, Structural and 
Civil Engineers

WINNIPEG. MAN.2S9 Garrv Street

Night, Col. 386.Telephone, Day, N. 4963.J. M. SHANLYT. PRINGLE & SON, LIMITED Norman D. Wilson, B.A. Sc.M. CAN. SOC. C. B. fid. AM. soc. c. e.ENGINEERS & ARCHITECTS.
Hydro Electric and Steam Power Plants, 
COMPLETE DESIGNS OF FACTORIES 

AND OTHER INDUSTRIAL WORKS.
Telephone Main 598.

CORISTINE BLC J., MONTREAL.

CIVIL ENGINEER A.M., Can. Soc. C.E.
447 Vonge St., N. Toronto, Egllnton, P.O.

Municipal and Railway Engineering 
Surveys Made.

Dominion Land Surveyor Ontario Land Surveyor

Room >10, Board of Trade, 
MONTREAL.

Railways, Bridges, 
Foundations, Hydraulic Works

Long Distance.

CONCRETE BARGES WRAGGE &. FOXJ. M. ROBERTSON
Limited

Specifications and Plans of
Reinforced Concrete Barges, 

Pontoons and Scows
M. M CAN. SOC. C.E.

Impartial Expert Advice.
Prepared by Representatives of

Sir Douglas Fox du Partners,
LONDON, ENG.

Consulting Mechanical 
and Electrical Engineers James Taylor,

Consulting and Inspecting Engineer,
MONTREAL.BOARD OF TRADE BUILDING, MONTREAL 612-613 Traders Bank Building, TorontoP.O. Box 95. Station B. Enquiries Invite^

DOMINION BUREAU
ROBERT W. HUNT ® COMP'Y, ENGINEERS

Bureau of Inspection, Tests, and Consultation, 
Chemical and Cement Laboratories

OFFICE AND LABORATORIES
CANADIAN EXPRESS BUILDING, McDILL STREET, MONTREAL

CHARLES WARNOCK. Manager

THE DUCKWORTH-BOYER
Engineering and Inspection Company, Limited 

Inspecting and Consulting Engineers
Inspection of Plans for Reinforced Concrete Work— 
Analyses and Tests of Cement, Sand and Reinforced 
Concrete Structures. Mill, Shop and Field Inspec­
tion of Bridges and Structural Work a Specialty ; 
Tests of Materials of Construction ; also Mill Inspec­
tion of Rails and Track Supplies ; Foundry Inspection 
of Steel and Iron Castings of all Classes, Boiler and 
Marine Plates, etc. Expert Examinations and Reports. 

Telephone Main 7021

THE PIONEER INSPECTION COMPANY OF CANADA 
Expert Inspection—Tests and Reports.

THE CANADIAN INSPECTION CO., Ltd.
Representatives at all important Canadian, American and European Work. 
Complete Facilities for all classes of Physical Testing & Chemical Determination

Main Laboratory ; 601 Canadian Express Bldg., MONTREAL,
Canadian Branches : Amherst, N.S., Toronto, Hamilton, Winnipeg,

T. S. GRIFFITHS, Pres, and Gen. Mgr. L. J. STREET, Vicc-Pres.

Office: 171 ST. JAMES S1REET MONTREAL, P. Que.

J as. W. Moffat, M. Can. Soc. C.E., Pres. T. C. Irving, Jr., A.M., Can. Soo. C. E., Sec’y

STANDARD INSPECTION BUREAU, Ltd.
Manufacturers opInspecting and Consulting Engineers

Expert Examination and Tests of Material and Workmanship. Inspec­
tion of Steel Rails and Fittings, Cars, Locomotives, Bridges, Structural 
Material, Cast Iron Pipe, etc. 
portant Manufacturing Centres.

Head Offices : 1314 Traders Bank Bldg., Toronto

COMMON SENSE THINGS 
For FIELD SURVEYS

Resident Inspectors looated at all Im-
CANADIAN BRANCH

CHICAGO STEEL TAPE CO
WINNIPEG. MAN.160 Princess Street

“BLANC” WHITE PORTLAND CEMENT YOUR NAME SHOULD BE 
ON THIS PAGE 

= SEND FOR RATES ■

A pure, white, stainless Portland Cement ; it is very 
strong and is used in various ways to great advantage

J. D. MACDONELL & CO.
19 Yonge Street Arcade Toronto, Can.

KINDLY MENTION THE CANADIAN ENGINEER WHEN CORRESPONDING 
WITH ADVERTISERS. YOU WILL CONFER A FAVOR 

ON BOTH ADVERTISER AND PUBLISHER
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CONTRACTORS’ DIRECTORY.
Any contractor can have his name and address in this list. Terms for such insertion can be obtained 

on application to the office of "The Canadian Engineer,” 62 Church Street, Toronto; 315 Nanton 
Building, Winnipeg; Room 33B, Board of Trade Building, Montreal, Que.

GENERAL CONTRACTORS PAVING CONTRACTORS

BITULITHIC & CONTRACTING, LIMITED,
Empress Block, 354 Main St., Winnipeg.

CARTER-HALLS-ALDINGER CO., LTD.,
1010 Union Bank Building, Winnipeg.

CLARKE & MONDS, LTD. 152 Bay St., Toronto. 
EDINGER-NESBITT CONSTRUCTION CO.,

623 Second Street, Edmonton.
THE J. P. FARRELLY EXCAVATING CO.

199 Yonge Street, Toronto

CRESCENT CONCRETE PAVING CO.,
4 Lombard Street, Toronto.

THE EXCELSIOR CONSTRUCTING & PAVING 
CO., LIMITED.

FARRELLY BROS. 306 Manning Chambers, Toronto
NATIONAL PAVING & CONTRACTING CO., LTD.,

Scott Block, Winnipeg.

Empress Block, 354 Main St., Winnipeg, Man.
W. I. GRAY & CO.

42 Merchants Bank Building, Winnipeg.
10 Adelaide St. E., Toronto.E. W. HYDE, Jr.,

THOS. KELLY & SONS,
Nanton Building, corner Portage Ave. and Main St.,

Winnipeg, Man.

WESTERN PAVERS, LIMITED,
National Trust Building, Winnipeg.

McKNIGHT CONSTRUCTION CO.
Peterkin Building, Toronto. CONTRACTORS SHOULD INQUIRE ABOUT 

OUR ADVANCE NEWS SERVICE.MILLER, GUMMING & ROBERTSON,
50 Front St. E., Toronto.

Arnprior, On'J. R. McQUIGGE,

STEEL BUILDINGS AND BRIDGES
SHEET AND PLATE STEEL WORK OF EVERY DESCRIPTION.

MacKINNON, HOLMES (Q. COMPANY, LIMITED,
SHERBROOKE, QUE.

Agencies in VANCOUVER, CALGARY, WINNIPEG, TORONTO, OTTAWA, ST. JOHN. HALIFAX, & SYDNEY.
We Solicit Applications for

BABBITT METAL
k>„

Pig and Ingot Tin - Ingot Copper 
Slab Zinc - Brazing Spelter - Phosphor Tin 

Phospor Bronze
Write for Prices:,v

The Canada Metal Co. Ltd.,Toronto:»<*

SEND FOR CATALOGUE

WOOD STAVE PIPE
Galvanized Wire Wound and Continuous 
STAVE PIPE for Water Works,

Power, Irrigation, 
etc., etc.

is
fP u t \ H H \ '' ’ Durable
I i ' Economical,

Easily Installed, 
Not Affected by Rust, 

Corrosion or Electricity, 
and is practically Frost Proof.

PROMPT ATTENTION GIVEN TO ALL ENQUIRIES

The Dominion W ood Pipe Go. Ltd.
NEW WESTMINSTER, B C.
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THE PEARN PUMPS
ALL CLASSES OF POWER AND STEAM PUMPS

fl 2>Sr 1:

v.
PR,1 ?

' ' Tmàâ K!,
}£--yr.m

7*1

!--—C

Vertical Treble Ram Pump, driven by Electric Motor Horizontal Treble Ram Pump, driven by Electric Motor

FRANK PEARN & CO.
LIMITED

MANCHESTER, Eng.

AGENTS FOR CANADA

The Canadian Bôving Co.,
LIMITED

164 Bay Street, TORONTO

Escher Wyss & Company
Zurich (Switzerland)

Specialties :-Water Turbines and Pressure Pipelines
À.J"*

Turbines For any
from head

one-half n and any 
quantityto 11

i16.000 of
h.p. water

London Office:- 109 Victoria St., S.W.



■

is

W

STANDARD AND NARROW GAUGE 
IMMEDIATE SHIPMENT

12 Ton to 45 Ton.
Sturdy, Simple Design.
Large Grate Area.
Improved Outside Equalized Brake

Rigging-
Interchangeable Parts,

ATLANTIC STEAM SHOVELS
Stand up in the hardest digging, with 
fewer breakdowns and less repairs 
than any other Steam Shovel.

Consume 15% to 30% less fuel. 
Handle more material.
Are not top-heavy.
Have higher lift—shorter boom.

JLsi

r

r —9 J

MONTREAL LOCOMOTIVE WORKS, LTD.,
BANK OF OTTAWA BUILDING, MONTREAL, CANADA.

J
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READY JANUARY 1st

Ainsworth’s 1911 ManualEngineers' end 
Architects' Supplies for Engineers and 

Surveyors
We can supply every office and 

field requisite of the
CONTENTS

Civil, Mechanical, Hydraulic 
ENGINEER AND SURVEYOR

Adjustment and care 
of Instruments 

Determination of 
Meridian by solar 
and star observa­
tions

Stadia Surveying 
Trignometrical For­

mulae Mensuration 
Public Surveys 
Ephemeris Tables 
Declination Tables 
Stadia Reduction

The Buckeye Blue Printing 
Machine

Its arrangement provides a great variety of speeds 
which is essential in making blue prints where the 
time of exposure has to be varied to suit the condition 
of the tracings, drawings or blue print paper.
The mechanism is exceedingly simple.
It transmits no jerk or jar to the lamp.
In simplicity of construction this machine surpasses 
all others and with reasonable care it is practically 
indestructible. Tables

Catalogues on Request
Not a Catalogue but

100 Page Leather Bound Pocket Manual
that is indispensable to the man in the field.

The AH Métropole, Ltd.
149 Yonge Street

Hughes Owens Co., Ltd.

PRICE 25 CENTS POST PAID
(about half the cost of publication)

Toronto, Ont. Limited edition, first come first served. Sent on approval upon receipt of 
postcard giving your permanent address Can be nrocured from Harrison 
& Company. 53 Metcalfe St., Montreal, or 717 Robson St., Vancouver.

Montreal, Que. and Winnipeg, Man. wSGES [tffï]

INDUSTRIAL LOCOMOTIVES
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CRANESElectric Overhead Electric Jib Cranes
Electric and Hand Power Cranes 
and Hoisting Machinery of All Types

THOMAS BROADBENT & SONS, of HUDDERSFIELD, ENGLAND
Estimates, Drawings and Specifications will be sent to all Bona Fide Enquirers. 
Prices quoted f.o.b. any point in Canada. Freight and Duty Paid on application 
to Sole Representative for Eastern Canada:

GEO. H.TOD, 213 Manning Chambers, Queen St.West.TORONTO
Phone Adel. 123Sole Agent for a number of well-known British firms manufacturing Presses, Stamping, Punching and 

Shearing Machines, Stone Breakers and Ore Crushers, Conveying Machinery, Oil Mill Machinery, Electric 
Hydro-Extractors, etc.

THE EDMONTON DISTRIBUTING GO.,
MANUFACTURERS' AGENTS

205 Windsor Blook, EDMONTON, ALTA.

Builder’s Supplies

LIMITED

JOHN DATE
Contractor’s Supplies BRASS FOUNDER 

AND COPPERSMITHAgents for :—
Manitoba Bridge & Iron Works, Ltd., Winnipeg. Man. 
Candy Automatic Air Compressing & Oxidizing Water.

works Filters, London, Eng.
Canada Wire Goods Manfg. Co., Hamilton, Ont.

Manufacturer of

DIVING
APPARATUS
For Sato on HireWe solicit communications from Eastern Canadian 

or other British Manufacturers desiring representa­
tives in the West.

152 Craig St. West,
MONTREAL, QUE.

WE ARE AS FULL AS A TANK
with Tank Talk

but we know busy men like condensation, so we will content 
ourselves by stating that

We Make Iron and Steel Tanks of All Kinds
Our best line is an all welded tank without rivets 
For the economical storage of gas, oils, and other volatile 

liquids, this tank is unsurpassed.

Oxygen-Acetylene Welding Process.

or seams.

We weld by the new

International Marine Signal Company, Ltd.,
OTTAWA, CANADA.
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CANADIAN • CAR - FOUNDRY Cte
/RAILWAY CARS OF ALL TYPES AND CAPACITIES1

m*1
1

Vllul\ : lÆmiyggi;e!fvs :F
ü

-'.A

fokoimo:CAR WHEELS

Sfl6ï2fc»tl

Allen’s Stag BrandSpecify Distinctly <AJ

"STAG" BRAND

HOLLOW

Mining Drill Steels
All Sizes and Sections from StocK

LimitedEDGAR ALLEN ®. COSole MaKerS 
and Sellers > • 9

330 ST. JAMES ST., MONTREAL.

fci

CONTINENTAL-LIGHT
Self-contained The Cheapest &. Strongest N°Ve/-t>

Light on Earth Self-contained 
with inverted mantle *st FArr^ 

Self-contained 
with inverted mantle

S*|lVV

PETROLEUM INCANDESCENT LIGHT
(without wick).

Lamps with Vertical and Inverted Mantles 
All Lamps are Storm and Frost-proof

Reservoir-Lamp
Delivery by Parcel Post. 

Height 18 in. 
Weight 10 lbs.

HifELSi
; 1

MOST PERFECT ILLUMINATION Es

Streets, Stations, Cardens, 
Piers, Workshops, Halls, 

Restaurants, etc.
m

SPLENDID EXPORT LINE
I

Lamp «' Record," 
with vertical mantle

v ,
Apply for Catalogue No. 101

535.No. 5, 800 c.p. 
No. 6, 1500 c.p. “ Ideal,” No. 414, 1000 c.p. $35.540.

CONTINENTAL-LIGHT - Frankfurt o. M. ” Ideal,” No. 390, 200 c.p. 
$18.

** Ideal,” No. 433, 500 c.p. 
$26.und Apparatebau G.m.b.H. GERMANY). r



HEAVY DUTY GOLDIE CORLISS STEAM ENGINES

mtU
ËSpecially- 

Designed 
for Direct 
Connection

Belted
or

Rope Drive
I

The GOLDIE & McCULLOCH CO., Ltd., Galt, Ontario, Canada
WESTERN BRANCH; 248 McDermott Ave., Winnipeg, Man. QUEBEC AGENTS: Ross & Greie Montreal One. 

B.C. AGENTS: Robt. Hamilton & Co., Vancouver, B.C.
ASK FOR CATALOGUES, PRICES AND ALL INFORMATION
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was navigable only to the town of Selkirk. A rapid fall in 
the river, known as the St. Andrew’s Rapids, about five 
miles above Selkirk, formed an effective barrier to navi­
gation. The construction of the St. Andrew’s dam and lock 
has overcome this barrier and given the city of Winnipeg 
water communication with the lake and all the immense 
natural resources of it and its surrounding country.

The Saskatchewan River, after flowing its course from 
the Rocky Mountains through what will ultimately become 
one of the greatest agricultural regions of the world, empties 
into the north end of Lake Winnipeg, 
monton and of other towns along its course are at present 
agitating for the improvement of this river to make it navi­
gable, and the Government has the project now under con-

slowest in melting. A stationary dam at the St. Andrew’s 
Rapids would have produced such a condition near the city 
of Winnipeg, and might have had the effect of subjecting 
that city to severe floods. It would also have presented a 
serious obstacle to the free flow of the immense quantities 
of ice that come down the river with the spring freshets. 
It was, therefore, decided to use a movable dam, the type 
adopted being that known as the Camere. This is the first 
instance of the use of this type in America, though it has 
been successfully used on the Seine River in France.

Fig. i is a general plan of the work as constructed. 
The canal and lock past the dam are located on the west 
side of the river. The lock provides for a lift of 17 feet at 
mean, or 22 feet at extreme low water level, with a mini­
mum depth of q feet over the mitre sill, 
from the city of Winnipeg to the site of the dam was origi­
nally 16 feet. The water gradient with the dam closed is

The people of Ed-

The total fall* Structural Engineer, Confederation Life Building 
ronto, Ont. To-
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DESIGN AND CONSTRUCTION OF THE DAM 
AT ST. ANDREW’S RAPIDS, MANITOBA.

sidération. The Nelson River, which flows from Lake 
Winnipeg to Hudson Bay, is one of the largest rivers on 
the continent, and can be made navigable without great 
difficulty by the expenditure of a considerable sum of money 
from the lake to the Bay. The people of Winnipeg and 
Edmonton look forward to the time when these cities will 
have direct water communication with each other and with 
the sea.

A. H. Harkness, B.A.Sc.*

The Red River, after an irregular course of nearly 1,000 
miles almost due north, empties into the north end of Lake 
Winnipeg. This lake, which is of approximately the same 
area
north to south, has enjoyed quite a commerce between the 
different ports on its shores and the town of Selkirk, twenty- 
five miles up the river from its mouth. Winnipeg", which is 
situated about twenty-five miles further up the river, has 
been cut off from the advantages of this commerce, due to 
the fact that, except during periods of high water, the river

as Lake Ontario, and is nearly 300 miles in length from The Red River, flowing from south to north, is subject 
to very severe ice-jams and floods in the spring of the year 
on account of the ice breaking up on the upper portions of 
the river while it is still frozen solid to a thickness of from 
two to three feet on the lower portions. These ice-jams 
naturally form at places in the river where there is little 
current, as at such places the ice freezes thickest and is
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and carry the main floor at the top of the bottom chord. 
Both the main and working floors are constructed of never- 
siip plates, with the rivet heads countersunk in the working 
floor only. The curtain frames are suspended from the 
main floor. All the vertical sway bracing is located between 
trusses B and C, so as to give clear head room over the 
working floor between trusses A and B (Fig. 2).

The trusses are of the Pratt type, divided into eight 
panels, with vertical end posts. The panels in trusses A and 
B are subdivided to provide points for the floor-beam con­
nections of the working floor. The top and bottom chords 
of the trusses are built up of angles and plates, the main 
diagonals of channels and plates or channels latticed, and 
the posts of angles latticed. The sub-diagonals and posts 

built of two angles latticed. The shoes are provided 
with disc bearings and with roller nests at one end of each 

On the down-stream side of truss C horizontal shoes

between one and two feet, so that the water level at Win­
nipeg is raised about three feet. A submerged dam of solid 
concrete extends from the outer lock wall across the river 
to the east bank. The crest of this dam is 4 ft. 6 in. above 
the mean water level (see Fig. 2), and dams the water back 
permanently to a depth of from six to eight feet, 
sufficient to obliterate the rapids, and makes the river navi­
gable for shallow-draught vessels during any periods in the 
spring and fall of the year when the movable portion of 
the dam may not be in operation. The submerged dam is 
divided into six equal spans of 119 ft. 8 in. each by piers 
14 ft. wide, which, together with the shore abutments, carry 
the superstructure or dam proper. The concrete work was 
all built on solid rock at a depth of from two to four feet 
below the rock bottom of the river.

The concrete work of the submerged dam and the piers
under

This is

are

Thethe winterwas constructed in
site of the dam was unwatered in sections of two spans 
each. Each section was covered over with a house of boards 
and tar paper, so built that the walls served as the forms 
for the concrete dam. By means of a steam boiler and coils 
of pipes the temperature within the enclosure was kept well frames hung from the main floor, resting at their lower

cover. span.
bear against the vertical face of the upper part of the pier 
to resist the horizontal thrust due to the pressure of the
water on the dam.

The movable portion of the dam consists of a series <f
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The materials for the concrete ! ends against castings embedded in the top of the submerged
dam, and wooden slat curtains made to roll down and rest 
against the up-stream side of the frames. The curtain 
frames are composed of plate-girders, each girder being 
2 ft. 3 in. deep and 34 ft- 9 in. long. The girders are as­
sembled into groups of two, forming single and of four 
forming double curtain frames (Fig. 2). There are six 
single and seven double frames in each span, making a 
total of seventy-eight frames in the whole dam. The double 
frames are assembled so that the outside girders of a frame

The frames are hung from

above the freezing point, 
after being heated were mixed in a heated building. The 

carried out to the work by an overhead cableconcrete was
and deposited through openings in the roof of the enclosure.

The superstructure consists of six truss spans, carrying 
the curtain frames and curtains of the movable dam, and a 
seventh, or approach span, used for handling material to 
and from the trucks for removal to the repair shop. (See 
Fig. 1.) Each one of the six spans consists of three trusses, 
which may be called A, B and C (Fig. 2). Each truss is 
126 ft. 8 in. in length, centre to centre of end bearings, and 
21 ft. centre to centre of chords. Trusses A and B are 25 ft. 
apart, centre to centre, and carry a highway floor between 
the top chords and a working floor about 3 ft. 3 in. above 

of the bottom chords. The trusses of the seventh 
in line with trusses A and B. The concrete high- 

floor is continued over the seventh span, and is carried 
I-beam stringers and plate-girder floor beams. The 

working floor extends into Span 7 for two panel lengths 
only. Trusses B and C are n ft. apart, centre to centre.

are 7 ft. 11 in., centre to centre, 
the bridge so that the double frames are 7 it. 11 in. apart, 
centre to centre 
hanging between. Thus each curtain, which is 7 II* 77-i in- 
long, is supported at the ends by the outside girder of the 
double frame, and at the two intermediate points by the 
centre girders of the double frame, or by the single frame. 
Great care was exercised in the fabrication of these frames 
in the shop; also in the alignment of them and of the 
castings against which they rest in the field, to ensure that

of outside girders, with a single frame

the top 
span are 
way
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pulleys on the crane and deposited in a chain-box built into 
the curtain frames. It is necessary, in order that the curtains 
may roll up properly, to have a slow downward movement of 
the chain behind the curtain. Otherwise, as the chain is drawn 
up in front, it gathers the casting and laths up into a bunch 
instead of a roll.

Openings at the level of the footbridge are left through 
the piers to give access for the crane from one span to an­
other. Every other pier has a pocket built to one side of 
the passage into which the crane may be shoved from a turn­
table for storage when not in use.

The footbridges are hinged so that they may be swung 
up against and hooked to the curtain frames for winter 
storage. The curtain frames are lifted to their winter posi­
tion by cranes operating on a track on the working floor of 
the bridge. The equipment for this purpose consists of two 
20 horse-power 230 volt cranes, with two sets of sprocket 
wheels and two chains each for lifting the double frames, 
and two 10 horse-power cranes of similar design with one

the faces against which the curtains bear should be in one 
plane.

Each frame is hung by means of a shaft, which passes 
through the upper ends of the girders. A collar on each 
end of the shaft rests between two brackets projecting 
downwards from the main floor. The shaft is carried by- 
clevises attached to hangers, which pass through holes in the 
main floor. These hangers are carried by two 10-in. channels, 
back to back, the ends of which rest on step castings bolted 
to the main floor. Vertical adjustment is provided for by 
wedges between the seat of the casting and the shoe on the 
channels.

Each curtain is composed of fifty laths of long leaf 
Southern pine, and a heavy casting, forming a core, about 
which the laths roll. This casting is heavy enough to unroll 
the curtain against the buoyancy of the water. The laths 
vary in size from 3 5-32 in. thick by 3 1-16 in. wide at the 
bottom to 1 21-32 in. thick by 3 1-16 in. wide at the top, 
and are 7 ft. 7% in. long. They are linked together with

-

1

Fig. 3.

brass links with a clearance of 1-32 in. between laths. The set of wheels and one chain each for lifting the single
top of the curtain when unrolled in position is 13 ft. 7 J4 in. frames. Each of the larger cranes has also a two horse-
above the top of the submerged dam. When the curtain is power motor attached to the truck for moving the crane,
down in position it is suspended by chains from hooks The smaller cranes may be moved by hand or hitched to
attached to the frame above (Fig. 2). The space between the larger one. A short piece of chain, with a forged
the end curtain frames and the pier, which varies in the shoulder and eye on the end (Figs. 2 and 3) is attached to
different spans from one to two inches, is sealed by a round each single curtain frame and two similar chains to each
pole four inches in diameter. double curtain frame at about one-third the height of the

frame. To lift the frames, the chain from the crane is 
lowered and hooked into the eye on the chain. The frame 
is then raised by the crane until the shoulder on the chain 
is above the floor level, when it is engaged by a crotched 
lever, which holds it up in a nearly horizontal position. The 
working floor is also equipped with two four-ton, overhead, 
travelling, hand-power cranes and two of similar type, but 
designed to lift together, at the same time and speed, two 
loads situated at a distance of 4 ft. g54 in. at right angles 
to the bridge of the crane. The first two are for lifting the 
curtains through the openings in the working floor (Fig. 3)

The curtain is rolled up and down by means of a con­
tinuous chain, which passes down behind and up in front 
of the curtain and over two pulleys, carried in a frame built 
into the curtain frames. This chain is operated by a travel­
ling electric crane from a lootbridge, which is cantilevered 
out from the curtain frames on the opposite side (Fig. 2). 
When the curtain is being rolled up, the chain, as it passes 
over the pulleys on the crane, hangs through an opening 
in the footbridge floor. When the rurtain has been finally 
rolled up to position the chain is locked by levers at the 
pulleys in the frame The chain is then removed from the
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thickness to give the trusses the necessary cambre, 
bottom chords were then laid on these blocks. It was seldom 
necessary to make any adjustment for the cambre after the 
erection of the trusses, on account of the settlement of the 
falsework.

As the width of the top of the submerged dam was not 
sufficient to admit of the falsework extending out to the 
position of Truss A, this truss was erected within about 
four feet of Truss B, and, after being riveted up, was 
jacked out to position. The nature of the falsework and the 
position in which Truss A was erected are shown in Fig. 4.

The bridge was erected by means of a travelling derrick 
from the top of Trusses B and C (Fig. 4). To erect the first 
half of Span 6 the derrick was set up on falsework parallel 
to Span 7. The material was carried out for erection on a 
service track laid on the main floor between Trusses B 
and C.

Thein case it is necessary to remove them to the repair shop 
for repairs. The second two cranes are used for pulling 
the chain from the crane over by means of the swinging 
chain (Fig. 2), so it can be reached from the footbridge. 
Trucks on a service track on the down-stream side of the 
working floor are used for carrying the curtains to Span 7, 
where they may be let down through an opening in fhe 
floor to be taken to the repair shop.

The cranes which operate on the footbridge for raising 
and lowering the curtains are three in number. The equip­
ment of each crane consists of a two horse-power, 220 volt 
motor and controller. They may also be operated by hand, 
and are so operated for the control of the water during the 
summer. Power is brought to these cranes by a conduit under 
the main floor with leads down the back of the curtain frames 
to sockets within reach of the footbridge. Each crane is 
fitted with a 25-foot flexible chord.

The repair shop and power-house is a brick building 
situated a short distance to one side of Span 7. Access is 
had to it from the dam by means of a track which runs under

The bottom chords of the trusses were spliced at the 
second joint from the end, making two short end sections 
and one long centre section for each truss, while the top

w/mWt
it-» «
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Fig. 4.

the floor opening in Span 7. It is equipped with an engine 
and generators for supplying the necessary electricity for 
lighting the locks and operating the bridge, and with 
chinery for making any repairs that may be required about 
the dam.

chords were spliced at the centre. It was, therefore, neces­
sary to lay the long centre section of the bottom chord 
before the first half of each span could be erected so the 
derrick could move forward from the previous span. As the 
derrick could not handle this chord at half the length of the 
span, a gantry was used for lifting the outer end, while the 
inner end was handled by the derrick, 
non of the bottom chord was in place the remainder of the 
first half of the span was assembled, after which the derrick 
moved forward and erected the second half. Riveting fol­
lowed the assembling as closely as possible so as to free the 
falsework for the next alternate span.

ma-

There were no engineering difficulties in the erection 
of the steel work for the dam. The material was delivered 
to the site on the east side of the river by means of a siding 
about two miles long from the main line of the C.P.R. be­
tween Winnipeg and East Selkirk. It was unloaded by a 
derrick car and stored in convenient places in the yard.

The top of the submerged dam made an excellent foun­
dation for the falsework. The falsework was put together 
in bents on shore and taken out and set in place by a scow 
fitted with a hoisting engine and derrick. Two spans only 
of falsework were framed up, the same falsework being used 
in alternate spans. Levels were taken on the falsework soon 
as erected, and cambre blocks were made of the correct

Soon as this sec-

The curtain frames were erected from the same scow, 
with the derrick removed and replaced by a gantry, that was 
used for placing the falsework. The frames were skidded 
down to the scow from the yard on rails. The scow hauled 
itself out to position with its hoisting engine by means of 
cables to each shore. The frames were lifted by blocks made
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roll down over this. The brush could then be cut off on 
each side of the girder, the curtain rolled up to allow the 
short pieces against the girder to escape, and then rolled 
down to position.

When the curtains were first put down there was a large 
amount of leakage through them between the laths, but after 
a few days the swelling of the wood and the deposit of silt 
against them made them almost watertight. The pole seal 
next the concrete piers worked well also. The deposit of silt 
and dirt against the curtains was not sufficient to prevent 
their rolling up freely last fall.

The bridge and dam were designed by H. E. Vautlet, 
C.E., and the lock and concrete work by A. R. Dufresne, 
District Engineer, of Manitoba, and E. A. Forward, who 
was Resident Engineer on the work.

The excavation and concrete work was done by Messrs. 
Quinlan & Robertson, general contractors, Montreal. The 
steel work and machinery for the dam was fabricated and 
erected by the Canada Foundry Company, Toronto.

fast to the bridge above and to rings in the frames. The 
double frames weighed about nine tons each and the single 
ones about five tons. After a little experience the gang of 
men on the scow was able to put up seven or eight frames 
a day.

After the curtain frames had been erected and brought 
to their proper level by means of the wedges on the castings, 
the hinges for the footbridge were bolted on and carefully 
adjusted to their correct position. The holes which had 
been sub-punched in the frames were then reamed out to 
full size and the hinges riveted on. The footbridges were 
then lowered from the main floor through Truss C and the 
hinge-pins put in. They were then levelled up by means of 
shims, after which the rails were laid and bolted in place.

The cranes and electrical equipment had not yet been 
installed when it was necessary to haul the frames up for 
the winter. The hoisting engine was taken off the scow and 
put on skids on the track for the crane. The frames were 
then hauled up and hooked into position. Fig. 5 shows the 
bridge with the frames up.

J1fj

f ?
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Fig. 5.

In operation no water is supposed to flow over the top 
of the curtains, the curtains being rolled up from the bottom 
just sufficient to discharge the flow of water. It has been 
found easy in practice to regulate the flow of the water 
very closely. The operation of raising and lowering the 
curtains for this purpose is done by hand-power, with the 
cranes on the footbridge.

The dam and locks have been in successful operation 
now for one summer. Some difficulty was experienced at first 
when the frames were put down in the spring on account of 
the large amount of drift that lodged against them and 
interfered with the curtains going down. A boom built 
across the river at an angle of about 450 removed the diffi­
culty to a great extent by deflecting the drift to the shore, 
where it was removed. A certain amount of submerged drift, 
consisting- chiefly of small, green boughs of trees, con­
tinued to lodge against the frames, but the curtains would

NATURAL CAS TRAIN LIGHTING.

The Pintsch gas lighting system, now in use on ihe 
trains of the Canadian Pacific Railway, will, in future, be 
supplanted in the western d vision by the use of natural 
gas, the company having decided to ship natural gas from 
Medicine Hat t0 Calgary, using iwo transport cars that have 
been specially built for the purpose. The cars are of the 
flat type, equipped with stationary frames, into which are 
fitted horizontal steel cylinders or flasks, fifteen feet long 
and eight inches wide, wh ch are capable of sustaining a 
pressure of 1,700 pounds to the square inch. Natural gas 
has been used for illuminating purposes with satisfactory 
results for the past year on trains running out of Medicine 
Hat, and with the storage problem solved, other divisions 
will be furnished with this illuminant, its light being super­
ior to that of coal oil or manufactured gases.
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WINNIPEG APARTMENT HOUSES. of pipes and electrical conduits in the cinder concrete be­
tween the sleepers. It is advisable to have a gallery of 
some kind in conjunction with each suite in a climate where 
the summer season is as hot as it is in Western Canada.

The illustrations of the “Roslyn” and “Warwick” show 
methods of arranging balconies

In every modern city the design of any building, 
far as the structural elements are concerned, is governed 
to a great extent by the building- regulations or by-laws. 
The following extracts from the Winnipeg- regulations are 
of interest •—

Columns.-—Columns carrying- iron or steel beams, which 
in their turn support exterior beams, must be of cast-iron, 
wrought-iron or rolled steel. No cross-section of any rolled 

^column will be less than M in. thick, and the greatest 
length must not exceed forty times the diameter or least 
lateral dimension. The “length” means unsupported storey 
height, not actual length of member. Cast-iron columns 
must not be less than 5 in., external diameter; metal, not 
less than % in. thick ; length not to exceed twenty times

By H. C. Baker, Jr., Assoc. M. Can. Soc. C.E.

(Continued From Last Issue).

Structural Features
In general, all apartment “blocks” in Winnipeg are so 

constructed that the exterior walls and some of the interior 
walls are bearing walls ; i.e., besides carrying their own 
weight, they carry also the floor and roof loads. Floor­
loading is usually 100 to 120 pounds per square foot at the 
first floor and 60 to 80 pounds per square foot at the other 
floors. Snow-loading on the roof is usually 20 to 30 pounds 
per square foot.

So far, no “block” yet erected is of steel frame or cage 
construction, having a complete framework of riveted steel 
members supporting the walls, floors and roof.

Two or three “blocks,” such as the “Casa Loma,” for 
instance, have steel floor framing of girders and beams

as

THE BREA DALNANE.
Corner of Hargrove and Cumberland Streets. West Elevation Showing Main Entrance.

supported by cast-iron columns. All connections are bolted. 
The floors are carried on wooden joists resting on furring 
strips or ledger beams, which are attached to the steel 
beams. A typical floor framing, plan of such a building is 
shown below. In this particular case, as before stated, the 
walls and framing have been so designed that additional 
storeys may be added whenever the growth of the city makes 
it necessary. In the larger fireproof buildings the floors, 
beams, joists, girders and columns are of reinforced con­
crete throughout. The reinforcing steel consists of plain 
bars, twisted bars, expanded metal, Kahn bars, etc. In these 
fireproof buildings the stairways are of ornamental iron. 
The best of all floors for an apartment house is undoubt­
edly of reinforced concrete, in which wooden sleepers or 
nailing strips are laid. A layer of cinder concrete is placed 
over the reinforced concrete and levelled off even with the 
tops of the sleepers. The finished floor is of matched maple 
or oak nailed to the sleepers. This type of floor is fireproof, 
practically noiseless, and permits of the convenient laying

diameter ; flanges, lugs, brackets, etc., not less than 1 in. 
thick ; columns not cast with open side or back must be 
drilled with ?4-in. hole in shaft or barrel by the manufac­
turer, so that the thickness of metal can be tested. Pipe 
columns must not exceed in length thirty times the diameter. 
All steel or iron columns must be painted with at least one 
coat after erection.

Girders, Beams, Joists, etc.—Wall girders, spandrel 
beams and other wall members must have at least 9 in. of 
brickwork or other fireproofing on the outside and 4 in. on 
the inside, except at the flanges, which may project to 
within two inches of the outside of brickwork.

Steel, cast-iron, or stone bearing-plates must be placed 
under the ends of all beams or girders resting on walls. 
The ends of all steel beams resting on walls shall have 
anchors consisting of a piece of 4 x 4-in. angle riveted to 
web of beam. Wooden floor beams running parallel to walls 
must be anchored to the walls once in every ten feet at the 
cross bridging, or with anchors of sufficient length to span
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at least three joists, so that all walls shall be anchored at 
least every ten feet all around the building-.”

The usual thickness of walls for apartment houses is 
as shown below :—

Storeys.
Base-

6th.ment. ist. 2nd. 3rd. 4th. 5th.
Basement Laid... 12
Two-storey 
Three-storey .... 16
Four-storey 
Five-storev 
Six-storey

12
8

1220
1616 1220
16 121220 20

The proper thickness of walls for buildings in any 
locality depends, of course, on the quality of the material 
used

The designing of an apartment house as regards the 
structural features is not difficult. Given the bearing power 
of the soil at the site, the building regulations, the size of 
building and the kind of materials, one floor and roof be­
sides the columns need only be worked out, since all inter­

buildings which would be notable in an architectural sense. 
Many “blocks” are obviously utilitarian in exterior treat­
ment, extreme in their simple, cube-like design, entirely 
without ornamentation.

The treatment of the entrance in the central court of 
the “Devon” is excellent and very pleasing. The exteriors 
of the “Roslyn,” “Breadalbane” and “Warwick” present 
architectural features of no mean conception, and are as 
pleasing as any other buildings of similar type to be found 
in Canada. The “Breadalbane” strikes a pleasing medium, 
not too plain, and with no waste of material in an effort to 
decorate the exterior on either street. Some of the smaller 
“blocks,” such as “Broadway Court,” illustrated here, 
are carefully designed, in keeping with their importance 
and surroundings.

It is hardly to be expected that in a growing Western 
city, such as Winnipeg is to-day, architectural “gems” will 
be found. That stage of development has not yet been 
reached, though we are fast approaching it.

In apartment house construction in Winnipeg, as well 
as in many other cities, the main idea is to erect a building
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THE WARWICK.
On Qu’Appelle corner of Carlton_opposite Central Park—north elevation showing main entrance and roof garden.

mediate floors are usually similar in arrangement. Head 
work is called for only in designing the exterior in an archi­
tectural sense, arranging the suites and rooms to best ad­
vantage and providing for conveniences and labor-saving 
devices. One of the most important of all features in modern 
apartment house construction is the economical 
ment of back entrances, where all deliveries are made.

which will conform to the regulations, contain the largest 
number of suites in the least possible space and produce the 

from the least expenditure. If, after suchgreatest revenue 
a building has been planned and the probable ultimate cost

it will be ex-known, there should be any money to spare, 
pended in architectural features and interior decoration.arrange-

Building Materials.
Footings, foundation and basement walls, when not of 

concrete, are usually constructed of rubble masonry laid up 
in mortar in the usual manner. The stone used is a species 
of limestone, light yellow in color, brought in by rail from 
Stoney Mountain, about 14 miles north of Winnipeg. This 
material sells for $7.50 per chord on the cars at Winnipeg.

Dimension stone, such as used in belt courses, jambs, 
lintels, sills, quoins, cornices, etc., is brought in from the 
Tyndall quarries at Tyndall, Man., and sells for 80 cents 
to $1 per cubic foot when dressed on two faces, 
of the larger buildings the dimension stone used is imported

Architectural Features.
In this citv all the usual “orders” known 

ancients and many others invented by later generations 
to be found. In one sense Winnipeg is only about eight or 
nine

to the
are

years old; that is to say, it is only during the past 
mght or nine years that modern buildings have been erected. 
The oldest “modern” apartment block was erected only 
three years ago. The increase in population has been so 
rapid and the number of buildings eretted each year so large 
that all attention has been given to the existing require­
ments of the people rather than to an attempt to

In some
erect

»
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Fuel used is coal and wood. The coal is bituminous, 
and is brought in from several different points in Western 
Canada and the Western States. Average cost per ton is 

Tamarac wood, sold at $5 to $7 per

from the United States, Eastern Canada or Europe. Arti­
ficial stone is also used to a small extent. Ordinary local 
brick is straw-colored, made in Balmoral or St. Boniface, 
both places being close to Winnipeg, and can be purchased 
for $11 per 1,000, delivered. The face brick most used is 
imported from St. Louis, Miss. There are several grades 
and colors. This brick sells for from $38 to $45 Per I)000 
on cars at

$6 to $ii, delivered, 
cord, is also largely used for heating. The average cost of 
a heating plant, complete, such as is commonly installed in 
Winnipeg is about 1 % to 2 cents per cubic foot in the larger 
buildings.Winnipeg, duty paid. The item of customs duty 

such brick coming in from the United States is con- Ventilation,
siderable, being 35 per cent, on the selling price at the For six m,onths of the year, during spring, summer and 
point of manufacture. , 1 early fall, people live out of doors as much as possible, and

In the usual make-up of an apartment “block’ as ' w^en jn(joors most of the windows are open, so that the 
regards the walls, the fronts., i.e., the walls erected on probiem of ventilation for half the year is not a difficult 

faced with imported brick, backed with local Qne_ jn wjnter> however, with double windows and steam 
brick, and ornamented with cut stone at the usual points. heatj ventiiation is necessary. Mechanical ventilating plants, 
Interior walls, rear walls and side walls not facing' streets consisting of the usual motor-driven blowers, with air-ducts,

etc., have been installed in one or two of the larger build- 
Timber for framing, stairs, etc., is yellow pine or British , ings. A movable slide in the outside, or storm windows, 

Columbia fir, all imported. Interior trim, doors, windows, 1 is all that is provided in most of the apartment houses as 
etc., is of birch, oak or pine. Flooring is of oak or maple. yet, however.
The only local timber available is poplar and tamarac, Where there are shafts specially constructed for the pur- 
which is not used to any extent in building construction 1 p0se of ventilating and lighting bathrooms and pantries,

I it is stated in the building regulations that “such shaft 
1 shall under no circumstances be roofed or covered over at 
the top with a roof or skylight, and every such shaft shall 

' be provided at the bottom with an intake or duct, open to 
the outer air, of a size at least one-twentieth of the area of 
such shaft, in order to create a free circulation of air.

< hi

streets, are

are of local brick.

except for frame residences.

Interior Decoration.

There is not much variety to be found in the interior 
decoration of any of the apartments as yet. Fireplaces and 
hearths placed in living rooms are of hard, colored brick, with 

In each room the usual base- insurance.hardwood mantles.
board and picture moulding will be found. In practically
all dining-rooms the walls are wainscotted with burlap of building is a very considerable item of expense, 
various colors, panelled with wooden strips to the p ate- lowin^ show in a general way the comparative costs
shelf or rail. Walls are kalsomined or papered. Doors and q{ fire insurance on “blocks” of different types at the rates 
window casings are painted, stained or varnished. The hard­

is usually good, and the plumbing, heating and electric
In some of the newer

The cost of fire insurance covering an apartment
The fol-

obtaining in Winnipeg to-day :—
A two-storey frame structure of not more than 30 feet 

by 60 feet area of ordinary construction throughout would 
take the highest rate, say, 100 per cent, rate for the purpose 
of comparison. This same type of building, but of twice the 
floor area, divided in halves by a brick fire-wall, would

ware
features plain and serviceable.
“blocks” the dining-rooms have ceilings ornamented with 
false beams of wood, and the wainscottings are also of wood, 
panelled. The lighting in some of the newest suites is done 
by means of inverted reflectors on the indirect plan, the 
light being diffused from the ceiling and walls.

have the same rate.
A three-storey building with brick side walls, wooden 

floors, roof, partition framing, stairs, etc., having an 
of not more than 2,000 square feet on any floor, would have 

cent, rate, showing a reduction of 25 per cent, on

area
Heating and Plumbing.

Steam heat in apartment houses here is universal, and 
is usually of the “direct” type, having a one-pipe circuit 
system of piping. Various types of boilers are used, from 
the ordinary tubular boiler to the most up-to-date style of 
sectional, cast-iron boiler. The radiators are of the usual 
cast-iron, upright type, and the allowance of radiating 
surface per cubic foot of space in each room is about two 
square feet.

One of the principal advantages of direct steam heating 
for apartments is the ease with which all rooms can be 
heated alike, regardless of their location or the outside tem- 

Compared with hot water heating, sometimes

a 75 per
account of the brick exterior walls. This same type of 
building, but of double the floor area, divided by a suitable 
fire-wall, would have the same rate. In this same building, 
if the floor joists are carried on steel beams, supported by 
cast-iron columns and by the exterior walls, no fireproofing 
material being used to cover the metal, the 100 per cent.
rate would apply.

In the case of a three-storey building of “fireproof” 
construction, having brick side walls, reinforced concrete 
floors, floor framing and columns, non-bearing partitions of 
plaster or metal lath or of hollow tile construction, the per­
centage of rate will be 71 per cent. If an elevator is placed 
in this type of building the rate would be increased 14 
per cent.

In a building constructed with brick exterior walls, rein­
forced concrete floor slabs carried on steel framing, sup­
ported by the walls and by cast-iron or steel columns, un­
protected by fireproof material, the rate will be 75 per cent.

In general, the rate for the buildings above described 
is at present 1 per cent, per $100 of insurance per year, or 
2 per cent, per $100 for three years. The percentages given 
above, therefore, represent cents per $100 of insurance

perature.
used, there is no danger from damage by freezing of water 
in the radiators when closed, as might happen in vacant 
suites in very cold weather in the case of hot water heating. 
At the same time, with steam heating, the size of the 
radiators must be such that the rooms may be warmed in 
the coldest weather, and, unless expensive automatic regu­
lators are installed, there is no satisfactory way of reducing 
the amount of heat in mild weather except by shutting off 
the supply of steam or by opening the windows. This is 

certain extent in the large rooms by havingovercome to a
two or more radiators of different sizes, so that one or more

per year.need only be used at one time.

■
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inside with movable bolts or hooks. Such door or roof­
opening must not be less than two feet by three feet.

“At the rear of every lot containing a new tenement 
house, unless the rear of such lot abuts upon a public lane, 
there shall be a yard, open and unobstructed from the earth 
to the sky.

“Every part of such yard shall be directly accessible 
from every other part thereof.

“In every tenement house in which a steam heating 
system is used the boiler shall be enclosed on all sides by 
walls of fireproof material so as to form a boiler-room. 
The doors of such room, as also the floor and ceiling, shall 
be fireproof.

“No apartment building of non-fireproof construction 
shall have an area exceeding two thousand square feet on any 
floor, unless divided by interior division walls of fireproof 
construction extending from the basement floor to the roof.

“There shall be one flight of stairs, at least three feet 
wide in the clear, extending from the entrance floor to the 
top floor, for every 2,000 square feet of floor area above the 
entrance storey.

“Where wood flooring is used in a fireproof tenement 
house, the space immediately under such wood flooring and

Insurance will be written up to the full value of the 
buildings, providing the • surrounding structures do not 
present an extraordinary hazard and are far enough away 
to be without the proscribed limit.

Fire Protection.

As all apartment houses in Winnipeg, with perhaps a 
half dozen exceptions, are constructed of combustible ma­
terials, it is interesting to note what precautions have been 
taken to protect the buildings themselves, the contents and 
the occupants in case of fire. The building regulations 
provide for certain features in design and construction 
which, if properly carried out, would not only prevent fires > 
to a great extent, but would also make it easier to handle ' 
a fire should it once start. A building should be protected 
from fire from the outside by favorable location, and fire­
walls and doors should be so placed that any interior section 
which might be on fire can be quickly isolated from other 
sections, thus confining a fire to one small part of the 
building. There should be plenty of space around the build­
ing, so that the fire-fighters can get at all sides without 
encumbrance. Inside a building the public halls and stair­
ways should be wide, and kept clear at all times. One cr
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BROADWAY COURT.
Corner of Carry Street and Broadway, showing south and east elevations.

between the wood nailing-strips shall be filled with cement 
concrete or some other approved incombustible material.

“In all non-fireproof tenement houses all hall partitions 
shall rest directly over each other, and shall extend through 
the wooden floor beams and rest on the plates of the par­
tition below, and the studding between the uprights to the 
depth of the floor beams shall be filled in solid with approved 
incombustible materials.

“In all walls where wooden furring is used, all the 
courses of brick from the underside of the floor beams to 
the top of the same shall project a distance of at least two 
inches beyond the inside face of the wall, so as to provide 
an effective fire-stop, and wherever floor beams run parallel 
to the wall and wooden furring is used, such beams shall 
always be kept at least two and one-half inches away from 
the inside line of the wall, and the space between the beams 
and the walls shall be built up solidly with brickwork from

more standpipes should be provided with hose-valves at each 
floor and at the roof. Hand grenades and other forms of 
chemical extinguishers should be located in a convenient 
place in each suite and their use explained to the tenants. 
Unless there are two stairways, front and rear, one stairway 
outside the building and one inside, available from each 
suite, iron fire-escapes should be provided, with a balcony 
at each floor. These metal fire-escapes can be made as orna­
mental as required.

The following extracts from the recent city building 
regulations, before referred to, covering fire protection 
of interest :—

“Every tenement house hereafter erected shall have in 
the roof a fireproof bulkhead or scuttle, or the same may 
be covered with fireproofing materials, 
stairs or a fixed ladder leading thereto, and no scuttle or 
bulkhead door shall be locked, but may be fastened on the

are

There shall be
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the underside of the floor to the top of the same, 
form an effective fire-stop.”

The regulations applicable to fire prevention are quite 
as important as those governing structural features, and 
rigidly enforced.

so as to The cost of living in a Winnipeg apartment for two 
persons, where no servant is employed, is about $100 
month. This figure is based on the following expenditures : 
Rent, $55; food, $30; light, $2.50; gas (cooking), $2.50; 
ice, $1 ($12 for season) ; miscellaneous, including help, 
tips, etc., $5. These figures represent the actual 
expenditure of five families. Each additional member of 
the family up to a total of four will cost about $120 per year 
each extra. Comparing these costs now with the cost of 
living in an ordinary residence, it will be found that, to 
secure a suitable house in the same residential district as 
the apartment block, the rent will be at least $45 per month. 
The heating is at least $100 for the winter. In a house 
domestic help is indispensable, costing $30 per month, as 
before explained, for one servant only. Assuming that the 
items of food, light, fuel (cooking), miscellaneous, etc., 
the same as for the apartment, the monthly expense is found 
to be about $90, not including repairs, water, and incidental 
labor.

per

are

From the Tenant's Standpoint.
In the whole winter season the apartment dweller has 

everything in his favor. Compare the apartment with a 
detached residence of average size, heated by a hot-air fur­
nace, the usual method. From eight to ten tons of coal will 
be required, besides the fuel—coal, wood or gas—used in 
the kitchen for cooking. Coal costs about $11 per ton. If 
the tenant does not want to attend to the furnace himself, 
it will cost him $4 or $5 per month to hire some one to look 
after it for him. The heating alone will cost about $100 each 
winter. This amount is saved to anyone living in a suite, 
to say nothing of the saving of time. Excepting a well- 
appointed hotel, no place of abode is more comfortable ;n 
winter than a first-class Winnipeg apartment of the fire­
proof type. There is no dust from the handling of fuel, no 
noise, no trouble with the furnace or from frozen pipes.
Everything is attended to by the owners of the “block” 
without extra charge.

It is not easy to secure capable domestic servants in 
Winnipeg at present. Most of those available are foreigners j 
without training. As soon as they become accustomed to ; vestment is not a gold mine, as many of the tenants seem

average

are

Many families dodge the heating problem and reduce 
expenses somewhat by living in apartments in winter and 
in houses in summer. It is usually easy to sublet a suite 
on short notice on account of the large transient population.

From the Owner’s Standpoint.
The apartment block proposition in this city as an in-

Sketch showing typical floor plan of five-room suite with private hallway.
is shown.

""’to
the country they graduate to the department stores and fac­
tories, or they get married. This class of labor is paid from 
$18 to $25 per month, and, allowing an additional outlay 
of $12 to $15 per month for food, sickness, etc., the cost of 
any kind of service is at least $30 per month.

The apartments so far constructed in Winnipeg are not 
intended for large families, or for families in which there 
are several young children. They are designed for occu­
pancy by from two to five adults. In most of the suites 
there is only one bedroom. A few have two, and a very small 
number have three bedrooms. The work in a suite is reduced 
to a minimum by the compact arrangement of the rooms 
and the conveniences usually installed. It is the exception 
to find permanent domestic help employed, though it is 
often necessary to have temporary help.

It is interesting to note in this connection that the con­
struction of so many apartment houses in Winnipeg has 
given employment at good wages to a considerable number 
of skilled workers. These people work by the hour in the 
different suites, and are available at all times for all kinds 
of work. This is a great improvement on the incapable 
permanent help and costs less.

Solid fire wall dividing wing of building
;

1
to think. To get down to figures, the cost of four of the 
largest “blocks” of the fireproof type, complete, ready for 
occupancy, would be about $1,000,000 to-day, including 
land, or approximately 32 cents per cubic foot of structure. 
In the four largest “blocks” there are two hundred suites, 
which, if all rented, would bring in a yearly revenue of 
$140,000—14 per cent, on the investment. The average 
yearly cost of operating one of the larger “blocks” is from 
$7,000 to $8,000, including janitor, helpers, fuel, light, 
repairs, insurance, taxes, water, miscellaneous. About 3 per 
cent, of the rental is lost every year through vacant suites. 
The net revenue under most favorable conditions is, there­
fore, not more than 7 or 8 per cent.—nothing to get excited 
over or to cause a stampede to Winnipeg.
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Investment in a fireproof building, suitably located, 
having fifty or sixty suites well laid out, is a good, safe 
proposition, and will compare favorably with other similar 
classes of realty investments. The owner has to consider 
the usual business hazards, such as loss by fire from internal 
01 external causes, depreciation caused by erection of indus­
trial buildings on
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adjacent property, possible changes in 
neighborhood conditions common to every growing city.
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No apartment can be rented in Winnipeg for less than 
one year. The owner is protected to this extent against the 
moving tenant. Rules and regulations governing the actions 
of tenants are sometimes posted by the owners on every floor.

In the usual form of lease of an apartment the following 
clause will be found :—

heating apparatus, or with the gas or other lights of the 
building, and will pay for all damage which may arise or be 
caused to or in the said suite, or in or to any of the ad­
joining suites through the using or misusing of the same.”

These rules are, of course, necessary and for the benefit 
of all. They are not always carried out literally in practice, 
but there is not much variation from them.

“That the Lessee will take good care of the said 
premises, and keep same in a clean and healthy condition ; 
that he will at all times during the said term keep clean and 
in good and perfect order and condition all furnishings, 
fittings and fixtures in said building, and will leave thé gas 
range and the laundry stove and tubs, after each use thereof, 
clean and free from all riist and dirt ; and will not remove 
or interfere with the storm windows or doors, or screen 
doors or window screens, but same shall be put on and 
removed by the Lessors at, such times, as they shall deem 
best ; that he will replace with as good quality and size, and 
make good at his own expense, any glass broken on Said 
premises during the continuance of this Lease (said glass 
now

Conclusion.

The construction of apartment houses has just com­
menced. The future possibilities are enormous. The few 
apparent errors in location and lack of judgment in the 
layout of some of the suites will only serve to teach what 
to avoid hereafter. The finest of the new “blocks” to-day 
will, in ten years’ time, be on the back number list. Even 
now there are buildings projected which will contain more 
than 100 suites—twice as many as any existing “block.” 
Each new “block,” to be successful, must have “features” 
—the more the better. All the known conveniences and a 
few newly invented ones should be in evidence. It is alsobeing whole) ; that he will not make any changes or

alterations of the premises, or paper walls, or erect par- imperative that the building itself be well located. Location 
tiuons without the consent in writing of the Lessors, and will is not everything, but it is next in importance to that prime 
not drive nails, tacks, screws, hooks Or pins in any wood- essential in apartment house construction, the ability of the 
work, floors, or walls of said premises, or mark or deface architect to work out a design which will result in giving
the same, and will not put up any shades, blinds, or awnings the most of the best for the lowest rent. This appeals to
except those provided or approved by the Lessors ; and will the pocket of the apartment bargain hunter in just the 
make all repairs required to the walls, ceiling, paint, plas- 
tering, plumbing work, pipes and fixtures belonging to said 
apartments ; that he will not permit anything to be thrown | .
out of the windows or down the courts or light shafts, or r Pnvacy 15 much desired by the Pe°Ple who are looking 
hung from any part of the porches or the outside of the ! f°r the hl£her-pnced suites. Some tenants even object to 
windows, or placed on the outside window sill of any window I sharm^ a back stairway with a neighbor,
in the building; and will tie up in paper parcels all dry The CUnOUS ?sults wblch obtaln ln some of the eastern
refuse and garbage, and deposit the same in chutes pro- ! Amen“1“ °tleS’ due to the enormous development in apart- 
vided for that purpose, and will not deposit anv liquids in me7. h°U5e fortunately are not yet noticeable
same, and will place in the hall at the entrance door to said w“n»pe»- For ^stance, m New York and Boston certain 
suite a sufficiently large and water-tight receptacle to receive | blocks, are P.°pular 7th’ and ^ occupied almost entirely 
the delivery of ice, milk, vegetables, etc., and will not permit i by ncwly marned COUpleS‘ Some blocks are tenantcd by 
any water or other liquid from any source whatever to lie ! elderly people’ who,lov® a qulet’ simple life" Certain °ther 
upon the floors; that he will not use the halls, stairways or “blocks would stnke the casual observer as bein^ intended 
porches for the storage of furniture or other articles; that onIy for chlldren' Some “blocks” are filled with musical 
he will not drag or permit others to drag any trunk box People> Professional and otherwise-not necessarily with 
or other article up or down any of the steps or stairs or ! music’ however’ and 50 on- We Wl11 reach that stage of de- 
along or over the floors of the said suite or premises ; ’and : velopment here before long without doubt.
"ill not waste or permit to be wasted from running taps or Much could be written about the effect on the tenant 
otherwise any water on said premises, and will only use of a long life in an apartment. The tendency to subdue 
clear water and a soft cloth for cleaning all hardwood floors individuality and to stifle the desire for an active life is ever 
and woodwork, and will not use any scrub or other brush, present nowadays, even in Western Canada. The day of the 
or any soda, ammonia, or other article or ingredient in rugged pioneer is about over, as far as North America is 
cleaning the said hardwood floors or woodwork in said suite ; concerned. It would seem to be a fact that in all of our 
that he will not keep or allow to be kept in or about said cities,* in certain classes of society, all members do the same 
apartments any parrot, dog or other animal ; that he will things in the same way, wear similar clothes, eat the same 
not keep or use on the said premises any naptha, gun- kind of food, have the same ideas, talk about the same
powder, fireworks, or any other like product, or spirit gas, things. Know one and you know them all. Visit one such
or any burning fluid, or chemical oils ; that said premises family, and visits to others will be but a repetition. It is
shall not be used as a “boarding” or “lodging” house, or safe to say that this unusual development in apartment
for a school, or to give instructions in music or singing, house construction, while necessary and desirable from an 
and none of the rooms shall be offered for lease by placing economic standpoint, will only increase the tendency to 
notices on any door, window or wall of the building, or ’ey make one man just like his neighbor. Every day in this 
advertising same, directly or indirectly, in any newspaper city there are 1,300 kitchens in operation in apartment 
or otherwise ; that there shall be no lounging, sitting upon blocks turning out meals of practically the same kind for 
or tarrying in or upon the front steps, the sidewalks, rail- 5,000 people—15,000 meals. It may be said that there is 
mgs, stairways, halls, landing or other public places of the one ton of food wasted every day, to say nothing of labor 
said building by the said Lessee ; that no provisions, milk, and fuel. The value of this waste in one year is easily 
ice, marketing, groceries, or like merchandise shall be taken $25,000. Why not go one step farther and have community 
7to the demised premises through the front door of said kitchens and dining-rooms, one for every 500 people or so. 
building ; that the Lessee will not interfere with the furnace, and raise pork on the waste ?

same
way as any other “bargain” does, and the suites are con­
sequently never vacant.
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burned in retorts and the carbonized leather used in case 
hardening forged and malleable iron. The case hardened 
parts of guns and pistols and some parts of sewing machines 
are heated in contact with burnt leather and bones, to pro­
duce the bluish gray mottled surfaces, and the hardening of 
the surface of the metal. All the rubber in old overshoes 
can be recovered and used again.

Metals and bottles accumulating about a household 
should be collected and sold. All metals have a value, and 
glass can be remelted like scrap iron and brass. Tidiness 
of the household should suggest that the cellar and the closet 
should not be made a dump, and if the refuse materials have 
no near value, they should be disposed of to best advantage 
and removed from the premises.

Sink water can be run into 3 cess pool with an overflow 
to a gravel or broken stone filter, so arranged that it may be 
examined and the filtering materials renewed from time to 
time. When it is readily obtainable, coke breeze will be found 
preferable to gravel, and with a porous sub-soil, a small filter 
bed about four feet deep will sufficiently purify the kitchen 
sink water. Laundry or wash water may be run onto such a 
filter, and the intermittent application of the waste water will 
constitute a dosing of the bed, and a large reduction of the 
objectionable features of wash water can be easily accomp­
lished in -this manner.

SANITATION OF VILLAGES AND PREMISES 
WITHOUT SEWERS.*

John W. Hill, C.E., Member State Board of Health, 
Cincinnati.

This subject has been well -treated by my honorable pre­
decessor, Dr. Byron Stanton, under the title “Rural Sanita­
tion” at the meeting of the village health officers for the 
southern half of the State of Cincinnati, last October. But 
it is by no means an exhaustible subject, and it will be a 
pleasure if I can add anything to the timely and interesting 
suggestions offered by Dr. Stanton.

To give the paper a definite purpose and scope, it may be 
well to call it a discussion of the “disposal of village wastes,” 
including domestic sewage and garbage, and assume that it 
applies to localities and premises unprovided with sewerage 
or modern methods for garbage and wastes disposal.

The wastes of a village community, or indeed of any 
small community or household may be grouped under three 
heads :— .
1— Domestic Sewage:—

Including sink water, laundry water, hopper flushings 
and flushings from baths and wash bowls, where no plumb­
ing exists, as often is the case where no public system of 
water supply has been installed ; the wastes from hoppers, 
bath tubs and bowls will not occur, although the equivalent 
will be found in some other form.
2— Domestic Garbage:—

Including all kitchen wastes from -the preparation and in­
complete use of victuals.
3— -Rubbish :—

The wasting of wash water and sink water into village 
gutters or on the ground in the back yards is unsightly, and 
fails to rapidly destroy organic matter. Of course in due
time by exposure to air and the sun’s rays, the organic matter 
will be reduced to gases, and harmless nitrogenous 
pounds: but the rate of destruction will be slow, and the 
existence of spots where the wash and sink water is usually 
discharged will be an eyesore and sometimes a nuisance, 
especially when the ground becomes sour and incapable of 
supporting vegetation. On every country or village premises, 
a small filter can be constructed at no large expense, except­
ing labor, and bv attention to this from time to time, the 
organic matter in sink and all wash water can be rapidly de­
stroyed, and the effluent from the filter can run into open 
drains or mix with ground water, without risk to health.

Country privies should be provided with water-tight vaults 
or wnh removable boxes or galvanized buckets which can be 
changed at frequent intervals. Water-tight vaults can be 
pumped out bv means of what are known as odorless ex­
cavators, which consist of a diaphragm pump and an air and 
water-tight metal tank, mounted on wheels, into which the 
fluid and solid contents of the vault is pumped. These odor­
less excavators are not very expensive, and they perform their 
work efficiently and without offence. The work may be done 
by day or night, although as a

com-

Including all non-usable materials which accumulate 
about suburban premises.

In cities, the household wastes are easily disposed of 
through the «-ewers, or by depositing the kitchen refuse in the 
garbage can, which is daily or at frequent intervals removed 
to the dumps or to the reduction works. But in few villages 
and fewer farmsteads are found sewers of any kind, and in 
the small communities, as a rule, no organized methods of 
sewage and garbage disposal exist, and it is to individual 
effort that we must look for the sanitary disposal of house­
hold wastes.

In the large municipality, the city government must pro­
vide for disposal of household wastes, because the individual 
householder seldom has the facilities for proper disposal on 
his premises, and organized effort is absolutely necessary for 
the proper disposal of the domestic wastes. Wash and hopper 
water is run to the nearest sewer, and all other wastes are 
collected in boxes or cans and removed from time to time.

rule the night is usually 
chosen, and the apparatus takes the place of the old-fashioned 

In some villages, the ashes and garbage are regularly nuisance known as soil or night carts. As the diaphragm 
collected and removed to a village dump. In this manner pump will lift the contents of -the vault 20 feet, any ordinary 
keeping the premises clean, but transferring the nuisance vault may be neatly and quickly emptied in this 
from the home to a less conspicuous locality. Coal ashes 
and clinkers can often be used -to advantage for under 
drainage of roads and foot walks, and thus perform a useful 
function, but when deposited in the community dump, 
their value for any purpose is wholly lost.

When household wastes can be made to serve a useful

manner.
On the farm and in small hamlets and villages, the 

masonry privy can be made neat and sanitary at small ex­
pense, and the collected wastes be made useful and 
tribute to growing crops, and when not available for fertiliza­
tion so long as the ground is not frozen, can be plowed into 
the soil and removed from sight and smell, and rendered 
harmless even though it may contain at times the germs of 
disease.

con-

purpose methods should be adopted to that end, and nearly 
if not quite all such wastes can be applied to some useful 
purpose, with economical results. Even old shoes can be *n winter the disposal of privy deposits is more difficult, 

and it is at this time, if the contents are spread upon the ' 
frozen ground, that germicides should be used sufficient in♦Bulletin, Ohio State Board of Health.
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quantity to destroy all living organisms because many of In the larger cities garbage has a value, and while the
these, while not acting during intense cold, lie dormant and city pays for its collection and removal from the premises,
are readily developed when warm weather arrives, and in this the product and reduction companies obtain enough grease 
condition may find their way to running streams and con- from digestion of the garbage to make the handling of it 
stitute a danger to those below who may be compelled to profitable. The solid residuum from digested and pressed 
use the stream for drinking water. garbage has been used to some extent as a fertilizer, but

There is danger in spreading the contents of a privy some farmers who have used daim U has n0 value for.this
vault over frozen soil, especially if typhoid excreta should PurP°se> and the custom at the Present tlme 15 t0 des5,cate
form a part of it, and when such is the case the contents and burn n in furnaces built somewhat like furnaces for
should be thoroughly disinfected and rendered innocuous be- 3Urnmff spent tan bark.
fore it is put on the ground. Decomposing garbage may not be the cause of disease,

. but it can become an unbearable nuisance, and as such
During nine months of the year the material can be dug , , , , , . , , , , T
, , . 3 . f should be abated by any means conveniently at hand. In

or plowed into tillable land with safety and usually with many villages> the keeping of hogs and hog pens are pro­
benefit to the soil, although the chief point to be considered hibited by the rules of the local board of health, and in such
is to dispose of it without risk to health. Lime is not an ex- • . ,, , . £ . •. •.... , instances the garbage should be destroyed as fast as it is
pensive disinfectant and can be had everywhere, ana a formedj or be hauled awa t0 dumps and not ailowed t0
thorough mixing of lime in quantity to act as an effectua slowly decompose on the back lots.
deodorant will be a safeguard in disposing of the contents of .... .
nri,n, __1 j , ., I While it cannot be recommended as a fertilizer, there areprivy vaults on land, besides the lime so used as a rule will ... , . ’
be a benefit to the soil times when it may be dug or plowed under the soil and slowly

1 decompose without offence.
When a privy vault is dug in a porous soil like sand or 

gravel, it must be obvious to anyone that the leachings from 
it may reach wells or cisterns usually not far removed, and 
that such vaults, as a measure of safety, should be made 
water tight by carefully cemented brick work, or at the 
present time preferably of concrete to which has been added 
the proper proportion of some one of the several water­
proofing compounds now in the market.

Household cleanliness is easier of accomplishment in the 
suburbs of cities and rural districts than in the congested 
districts of cities, and as this is the first step in domestic 
sanitation, it should be practised from personal pride and in 
the interests of our own health and the health of our neigh­
bors. Do not allow wastes to g'ather about the house or 
yards ; destroy if convenient all waste matter subject to de- 

Aside from the j cay ; fight dirt about the house as you would an enemy ; keep 
possibility of transmitting disease germs through a porous 1 everything clean, and have no out-of-the-way places where 
soil from a privy vault to a well or cistern the bare possibility | cast-off materials may slowly decay and become a nuisance 
of mixing filth with the drinking water of a household should ! to the senses, even if not seen, 
be sufficient cause for the construction of suburban and rural 
privy vaults under the most rigorous supervision. They 
should be absolutely water tight, and no precautions to make 
them so should be neglected.
suffering has been caused by the reckless or ignorant use of 
non-water tight privy vaults in close proximity to wells and 
cisterns from which the domestic drinking water is drawn.

The only danger about a new dwelling- is the damp 
plaster and the mortgage, but these are less liable to injure 
the health of the family than old wastes stored in the damp, 
dark cupboards of old houses, and giving off odors, that a 
stranger can detect almost before he enters the house. Air, 
sunlight, hot water and soap should have free circulation in 
every dwelling, and they are everywhere to be had and do 
not cost much.

Cleanliness requires effort and work, but as it has long 
since been settled that man was made for work and not for 
play, it may be accepted that household cleanliness is part of 
the work which he must perform while going through this 
vale of tears, and what better work can he perform than that 
which inures to the health of his family and himself.

Every house in town or country should be provided with 
tight fitting fly screens and these should be kept closed and, 
as far as possible, flies and mosquitoes should be rigorously 
excluded from the dwelling. No sanitary expedient costs less 
than door and window screens and probably none does more- 
good to the family. Flies, especially, are scavengers, and no 
decaying matter, however foul, is shunned by them as food. 
They walk on and through all kinds of filth and unless 
prevented, carry it into the house and distribute it on tin* 
things we eat and handle. It is well known that the 
frightful epidemics of typhoid fever in our military camps 
during the late Spanish war were attributed to the 
house fly infesting the sinks and bringing the fever 
back on their feet to the camp kitchens, and victuals on the 
mess tables. Doubtless the same cause existed and main­
tained the high typhoid fever rates among the soldiers 
during the war of the States, but we did not know it then.

The mosquito or one of his species is now known to be 
the active cause and distributer of yellow fever, and although 
we do not have yellow fever in Ohio, who can say that aside 
from being a pest, the mosquito may not be the cause of

No one can tell how much

There is always a lot of rubbish stored around a house 
that should be removed to a safe dumping ground cr be 
destroyed. Combustion is the best agent for this purpose. 
No harm can result from the gases and ashes of combustion, 
but much harm can come from the things we burn, if allowed 
to gather about the premises and slowly decompose. Things 
that attract mold, if not needed in the future, should be 
destroyed, or if needed in the future, molds should not be 
allowed to grow on them, many of the molds are poisonous 
and injury may result from the handling of moldy articles. 
Books bound in leather and infact any leather if left in a 
damp, dark place will
habitat. Dry places and bright sunlight inhibit the growth 
of molds and if old shoes must be kept around the house, 
put them in dry places exposed to the light.

attract molds and furnish them a

Garbage may be burned in the kitchen stove, but most 
housewives object to this 
cannot be utilized

manner of disposal, and when it 
farms in feeding to hogs, it should 

be collected in water tight galvanized iron
tubs, and be removed from the premises before it 
sour.

as on
common

cans or wooden 
becomes

germ

In villages the garbage can be collected and removed 
to some place where it can be utilized as food for hogs, or 
be taken to a convenient dump, but the dump in due time 
will become a nuisance and when possible, and if
can be made of it, garbage should be destroyed by 
bustion.

no use
com-
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other human ailments in our climate, the origin of which is , EXPERIMENTS ON FLOW AND MEASUREMENT 
as yet unknown.

Malaria fever is attributed to the mosquito and long be-
OF WATER.

fore we suspected this insect as the cause, it was well known 
that the complaint was most frequent and persistent in the January 5th, a paper on “The Application of Weirs and Ori- 
neighborhood of swamps and stagnant ponds, the favorite flees to the Measurement of Water with special reference to 
breeding places of the mosquito. At the present time, at the V-notch,” was given by Mr. James Barr, B.Sc. Mr. Barr 
least one state, New Jersey, is making a concerted and devoted considerable time to research work in this subject 
systematic attack on the mosquito by spreading crude at the James Watt Engineering Laboratories, Glasgow Uni­
petroleum over the water of swamps and stagnant ponds, to versity. An abstract of Mr. Barr’s paper, which was illus- 
destroy the eggs or larvae of the insect before development, trated and most thorough in detail, is here given.
If all other states would unite in an effort to get rid of this j thought I could best introduce this short paper bv 
insect, I believe we would succeed, and so far as I am aware, ' makJng a few general remarks upon the application of the 
would realize no economic loss in its complete extinction.

At a meeting of the Engineers’ Club of Toronto, on

I three chief types of orifices in practical use—the submerged 
Many people know from experience that mosquito bites circular orifice, the triangular or V-notch and the rectangu- 
sometimes accompanied by incipient blood poisoning, jar notci1- 

and cases are not rare where considerable suffering has
followed. The insect may be the direct cause of infection, .. ^ jn quantity, the submerged circular orifice is best,
it has visited a corpse dead of infectious disease and then a small fall available, it is usually impracticable to use a 
bites a sound person. In the hot climates verandahs are submerg-ed. orifice. With a rectangular notch the discharge 
closed in with wire netting to exclude flies, mosquitoes and j varies roughly as H-3/2 and with the triangular notch as 
other insects, and the sanitary effect of this precaution is too

are
For comparatively small flows, which do not vary great-

With

H-5/2, where H is the head. Therefore, for equal heads, it 
is necessary to measure the head more exactly in the case 

The use of fly paper to capture the house fly is unsightly, 0f the triangular notch ; but for the same discharge the head 
and a use of window and door screens in suburban and over the triangular notch is considerably greater than that 
country houses will accomplish the same result in a cleaner . over the triangular notch is considerably greater than that 
and neater manner. Few people realize how much we owe , error in its estimation, 
to the modern fly screen, it has been a boon to civilization, 
and has saved more lives than the Davy safety lamp and large flows, but
many other life-saving devices, the merits of which have | the triangular notch, and it can deal with a large range of 
been sounded in all languages. In the language of flows, with exceedingly small, as well as with large quanti- 
Iago, “Put fly screens in your houses” and exclude the in- ties. In this it possesses, in many instances, a great advan- 
sects as you do the burglars.

well known to require comment.

The rectangular notch is more suitable for dealing with 
more certain of the discharge fromwe are

tage over the rectangular notch.
Some doctors have grown famous and wealthy, specializ­

ing on diseases due to the house fly and the mosquito, many 
of which can be avoided by a liberal use of fly screens.

In addition to the ordinary household wastes above men­
tioned, of late years there is an accumulation of empty tin 
cans about the premises, which, if collected in quantity and 
sent to the proper place, can be utilized for the tin, solder 
and iron which they contain. In large cities like Phila­
delphia and New York, there are a number of places where 
old tin cans are collected, and the softer metals melted and 
run into ingots and bars, and the iron or steel of the can 
when cleared of solder and tin, is packed in bundles, boiled, 
and worked into sash weights and gas pipes, so that the by

Submerged Circular Orifice.

Co-efficients.—The co-efficient of velocity of water issuing 
from a submerged orifice is 0.97. If the orifice be in a thin 
plate, or if the edges be bevelled off sharp, the issuing 
stream is contracted, the greatest contraction occurring at 
a distance from the orifice of about half its diameter. The 
co-efficient of contraction is 0.64.

The co-efficient of discharge is
0.97 x 0.64 = 0.62,

and the dis: harge is therefore given in cubic feet per second 
Q = 0.62 A 2 g H,

whole of the tin, less the losses incident to manipulation, is where A = Area of orifice in square feet, 
used again. 1 H = head in feet.

In the case of a circular orifice in the bottom of a ves-In a small community, it would not be inconvenient to 
provide a place where all the empty tin cans can be collected, | sel the head H should be measured (down) to the place of 
and when a car load has been collected, let these be shipped : contracted area, i.e., to a distance below the orifice of half 
to some reduction point, and the revenue therefrom go into its diameter, 
the village treasury. While the income from this source of 
wastes disposal will not be large, it will justify the labor j of the form of the contracted stream the contraction takes 
expended in collecting the cans, and provide a convenient place within the bellmouth and the co-efficient of discharge 
avenue for the removal of unsightly heaps of tins from the is 0.97 ; the diameter of the orifice be.ng taken as that at 
back yards of many premises or from the village dump.

Bellmouths.—If the orifice be bellmouthed so that it is

The use of bellmouths on draw-offi its smallest section, 
pipes from reservoirs, straining wells, etc., thus avoids the 
contraction and consequent loss of head.

NEW INCORPORATIONS. The Triangular Notch.—The formula generally used for 
the triangular notch is that given by the late Professor Jas. 
Thomson, C.E., namely, Q = C H 5/2, where Q is the dis­
charge in cubic feet per minute, H is the head in inches, 
or depth in inches of the crest of the notch below the still

Sault Ste. Marie, Ont.—Sault Star, $40,000 ; J. W. 1 
Curran, J. A. Furse.

Ottawa, Ont.—Mulhall Hardware, $100,000; W. E. Gra­
ham, C. McAdam, A. E. Shorter. . ,

Cuelph, Ont.—Mahoney Building Company, $80,000. J. ! water level of the P°o1. and C 15 an empirical co-efficient.
- - - The value of C given by jas. Thomson for heads rangingJ. Mahoney, J. D. Mahoney, R. Mahoney, jr.



from 2 to 7 inches is 0.305 so that his'formula is Q =0.305
h5/2.

Rectangular Notch.—Mr. J. B. Francis’s empirical form­
ula, founded on the Lowell Hydraulic Experiments, is 

Q = 3-33 (L-1/10 n. H) H 3/2, 
where Q = discharge in cubic feet per second. L 

length of notch in feet. H = length of water in feet, n 
o, 1 of 2 = numbers of end contradictions in the flow.

This formula is founded on experiments made upon a 
notch 10 feet wide and for heads varying from 6 to 24 ins. 
It is not applicable where H is greater than 1/3 L i.e. when

Q = cH /2, proposed by Mr. James Thomson, M.A. D.Sc , 
LL.D., F.R.S., Professor of Civil Engineering at Queen’s 
College, Belfast, and at Glasgow University, for the flow of 
water over a right-angled triangular or V-shaped notch, and 
the experimental determination of the values of the co-effi- 
c.ent C in that formula. The effect upon the discharge over
the notch of the width and of the depth of the channel of 
approach, and also of the nature of the surface of the notch 
on the up-stream side, have also been made objects of re­
search. The results are chiefly practical in their aspect, 
and verify Dr. Thomson’s anticipation that with the tri­
angular notch the quantity flowing is in almost all cases 
very nearly proportional to the ‘/2 power of the height of 
the still-water surface from the vertex cf the notch, 
their philosophic aspect the results show that the prevention 
of the inward, flow of the water at the sides of the notch, 
whether caused by the narrowness of the channel of ap­
proach, or by the roughness of the up-stream surface of the 
notch, produces an increase in the quantity flowing over the 
notch.

In

2. Importance of Experimental Demonstration__In the
reports of his experiments Dr. Thomson pointed out the 
suitability of the use of triangular instead of rectangular

Methods of finding “Zero Level’’ on the Gauges.

the length of the notch is not greater than three times the 
head.
at the upstream side of the weir board.

There are several combinations and modifications of the 
above notches which have been applied in practice. The 
discharge from the three V-notch weir is rather more than 
three times that from one V-notch. In this case the little 
notch is treated as a submerged rectangular orifice when the 
level of the water is above the crest of the large notch.

A somew'hat recent application of the V-notch, of con­
siderable importance, is that for the measurement of the 
steam consumption of surface condensing engines (the air 
pump discharge being passed through a V-notch) ; and in 
instances where the flows are very small, notches, whose 
■areas are yi or % that of the right-angled notch of the 
depth, have been used.

It is considered necessary to have considerable depth

same

Very unusually the triangular notch is provided with 
some t> pe of recorder, which by means of some mechanism 
gives a good diagram record of the flow. Two types of 
recorder frequently made in the Old Country are the “Hut- 
phison” and the “Lea” recorders.

■ corder is more generally applied to rectangular weirs.
I have a selected list of some thirty V-notches, which 

have been made by Messrs. Glenfield & Kennedy, Limited, 
hydraulic engineers, Scotland.

The Hutchison re-

FIC. 1.
Showing General Arrangement of the Flume.They vary in size from 12 

cet, o inches wide, by 6 feet, o inches deep, to 9 inches 
W1 4% inches deep, and have been supplied to places
m Britain, the Continent, India, South Africa, China 
Australia.

notches in circumstances where the quantities of water to 
be measured are very variable. He stated that if the rect­
angular notch be made wide enough to allow the water to 
pass through it in flood times, it must be so wide that for 
small flows the water flows so shallow over its crest that 
its indications cannot be relied upon. He showed that this 
objection would be removed by the employment of triangular 
notches, because, in them, when the quantity flowing is

and

It is to the V-notch that I wish to draw your attention 
and t0 a series of experiments which it was my privilege to 
make upon it.

Objects and Results of Investigation—The primary ob­
jects of the investigation were the verification of the formula

m
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smalls the flow is confined to a small space, admitting of for measuring the water-level. The water which issued from 
accurate measurement. Dr. Thomson further advocated the ; the notch was, by means of a horizontal tilting-trough, con- 
use of triangular notches in cases in which it might not be veyed to either of two barrels, in which it was measured, 
convenient to form a deep pool of quiet water at the up- Each barrel was fitted with an outlet valve in the bottom, 
stream side of the weir-board, and stated that the bottom of and was in turn filled up to a point fixed near the top. Their 
the channel of approach might be formed as a level floor ! joint capacity was about 230 gallons, 
starting exactly from the vertex of the notch, and extend­
ing both up-stream and laterally, so far that the water en- table, where H is the head or height as measured vertically 
tering on it at its margin may be practically considered as in inches from the vertex of the notch up to the stm„water

surface of the pond, Q is the corresponding flow of water 
in cubic feet per minute, as found by experiment, and c is 

vr gauging water, and it is therefore important that the the value of the co-efficienc calculated from the formula Q = 
experimental data on which their application is based should , c Hs/2. 
be extensive and reliable.

Sufficiency of Demonstration.—In the summers of i860 
and 1861 Professor Thomson devoted much time to the carry­
ing out of extended and accurate experiments. His appar­
atus was, however, when compared with modern appliances, 
extremely crude. The following- particulars are taken from

Professor Thomson’s results are given in the subjoined

still water.
Triangular notches are now in constant use as a means

H.. Q. c.
39-69
26.87
17.07
9.819
4.780
1.748

0.3061
0.3048
0.3053
0.3062
0.3067
0.3088

This table gives the average results for the two series 
j of experiments—one made in i860 and the other in i8C> 
The mean of the six values of c is 0.3064, but Professor 
Thomson, from a comparison of his experiments, prefers tc 
adopt 0.305 as the co-efficient, and gives his formula for1 the 

j right-angled notch as
Q = 0.305 H5/2.

Professor Thomson inserted a floor on the up-stream side 
of the notch, and on a level with the vertex, as already des- 

I cribed, but his experiments indicated no variation in the 
value of c for different depths of the water, but such as lay 
within the limits of the errors of observation. He does not 
seem to have made any experiments upon the effect of the 
width of the channel of approach, although he proposes that 
instead of a single large notch, two, three, or more right- 
angled notches might be formed side by side in the same 
weir-board with their vertices on the same level.

Method of Investigation.
The method of investigation was solely practical. H, 

the vertical height in inches of the still-water level from the 
vertex of the notch, and Q, the corresponding discharge 
over the notch in cubic feet per minute, were accurately 
measured ; c, the co-efficient of discharge in the formula Q = 
c H was then calculated, and the variations of c ascer­
tained for different values of H, and under different condi­
tions of flow.

FIG. 2.
Showing Method of Varying the Width and Depth of 

Channel of Approaches.

his main report : The experiments were made in an open 
field near Belfast. The water was obtained from a course Description of the Apparatus.

The apparatus was designed by Dr. Barr for the hy-leading to a water-wheel at a neighboring- mill, and arrange­
ments were made to allow of a regulated supply, variable at draulic section of the James Watt Engineering Laboratories, 
pleasure, being drawn from the course to flow into a pond, , T*1e Flume‘ I he general arrangement of the flume is 
in one side of which the weir-board with the experimental : shown in Fig. 2. 1 he total length is about 22 ft.; the width

at the notch is 4 ft., and the approximate depth is 2 ft. be­
low the apex of the notch.

notch was inserted. The in-flowing stream was so screened
Baffles consisting of doublefrom the part of the pond next to the notch as to prevent 

any sensible agitation being propagated from it to the sheets of perforated zinc, mounted on wooden frames, are
fixed across the flume; the perforations are graded in size,notch, or to the place where the water-level was measured.

A small outlet waste-sluice was fitted to the weir-board to 1 ^e finer perforated sheets being up-stream, 
control the water-level. A vertical slide-wand of wood, with which is supplied from a storage-tank on the roof of the 
the bottom end cut to the form of a hook, the point of which j laboratories, enters by the 7-in. diameter vertical pipe at 
was a small level surface of about J4 in. square, was used 1 (Continued on Page 234).

The water,

The present experiments were made with the aid of very 
delicate and specially-designed apparatus. They were con­
ducted under the supervision of Mr. Archibald Barr, D.Sc., 
M. Inst. C.E., Professor of Engineering at Glasgow Uni­
versity, and the range of investigation was considerable.
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INSPECTION OF CONCRETE.

It is time the general public became possessed of 
the idea that there is good and bad concrete. People 
should learn to distinguish the different grades of con­
crete. Just as there are first and second classes of ma­
sonry, brickwork, woodwork or steel construction, so 
there are different grades of concrete work.

Too frequently people look upon concrete as con­
crete, and attribute qualities to it which in the particular 
instance it does not possess. Concrete does possess many 
excellent qualities, but it is not foolproof, hence the 
necessity for careful, systematic inspection.

Concrete and reinforced concrete construction have 
proven their worth, and its wide usage is proof of its 
acceptance. The wharves on the sea coast, the im­
mense piers under railway bridges, the massive dams 
of hydro-electric plants, the irrigation dams and canals 
on the prairie, and the pavements and foundations of 
the pities all attest the merits of this material. Last year 
in Canada alone there was consumed almost five million 
barrels.

Good cement, good sand and good gravel will not 
make good concrete unless properly handled, and inspec­
tion is just as necessary in the handling of the material 
as in its selection. Yet inspection of concrete is not so 
difficult as the inspection of steel. Almost any inspector 
of concrete building can tell by looking at the concrete 
as it goes into the forms whether it is good or bad, and 
whether or not the specifications are being lived up to. 
1 here are certain simple requirements in the making of 
concrete, and, if these are attended to, the place or 
method matters little.

In the use of concrete the first care must be in the 
design, for the selection of concrete for such incorrect 

conveying acids, waterproofing (where the water 
is under a static head), or the use of concrete intention, 
will give poor results despite the most careful inspec­
tion ; nor must concrete, strong as it may be, be required 
to carry loads beyond its capacity.

uses as

The selection of proper material is very necessary. 
Clean sand and gravel and good cement will give good 
results, but, strange as it may appear, it is true that 
failure in concrete through the selection of bad material 
reflects more on the whole industry than upon the indi­
vidual builder, whereas, in the older building materials, 
the reverse is the case. It is in the execution of the work 
that the inspector has to show greatest care, and, 
although the inexperienced workmen are growing less 
and less as more concrete is being executed, yet 
workmen and contractors

some
require constant watching. 

More failures of concrete have occurred traceable to in­
experience than to any other cause. Forms are built 
incorrectly, insufficiently clean, and frequently no judg­
ment used in removing.

Although experience is required, yet more work can 
be done with inexperienced men in concrete than in 
other material.

any

With careful inspection there must go reliable super­
visors, for the contractor does not exist who cannot fool 
the inspector. Give the contract for cement work to a 
reliable bidder. Do not be fooled by the low bid. Look 
into the contractor’s financial standing just as carefully 
as you would investigate the standing of your doctor or 
lawyer before you engage him. All the bonds and the 
inspectors in the world won’t make a dishonest 
tractor honest.

con-
Good concrete work means, before all

things, a good contractor.
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Maintenance is the effort to secure the greatest utility 
out of the equipment possessed ; but perfect maintenance 
will not prevent depreciation.

Neglect to provide for the item of depreciation is 
folly, and it is not only unwise but unjust to refuse to 
recognize this in estimating first cost and profits.

DEPRECIATION.

a lowering inDepreciation has been defined as 
value.” In auditors’ reports and expert valuation it is 
better defined as ‘‘that element of expense which must 
be provided for to cover the wearing out of physical 
property. ”

Depreciation as applied to power plants, contrac­
tors’ equipments, pumping plants, and machinery and 
buildings generally may be ascribed to the following TRUNK LINE ACROSS CANADA.
causes :—

First, such loss in value as is due to the wear and 
tear occasioned by the use of property, exposure to the 
elements and subsequent natural decay.

Second, the inadequacy of the plant. Plants and 
equipments become quickly outgrown, and even bridges 
and rail lines have to be replaced by those of greater 
capacity. Increased business, increased traffic, means 
increased equipment and more apparatus. The condi­
tions are properly chargeable to capital account, but this 

must not be used to offset depreciation in the 
original plant, although it is true it is held as an asset.

The third condition which causes depreciation in 
certain plants is the development in the art or business 
where fundamental changes and improvements are con­
stantly being made which result in the scrapping of much 
of the plant.

We have had brought to our attention several times 
where careful calculation demonstrated that it would be 
a good investment to scrap the whole of the present 
equipments.

A fourth cause of depreciation which is frequently 
neglected in valuations is the loss occasioned by com­
plying with new legislation and a further loss due to an 
effort to meet with public requirements. In municipal 
work this might appear in the moving of curbs to in- 

the width of street because of increased traffic

From Western Canada comes the news that a move­
ment is on foot which has for its object the building of 
a trunk line wagon road from Winnipeg to the Pacific 
coast. It is suggested that a route be agreed upon, and 
that each of the provinces build the sections within their 
boundaries.

It is felt that a properly built and maintained road 
would show the people what government control of the 
highways would do; so that, in addition to a cheap 
transportation route, it would be an object lesson.

It is time for a change in the control and mainten­
ance of roads. The county road plan adopted by a 
number of Ontario municipalities has had a good trial, 
and has been productive of good, and improved some 
of the leading roadways of the country, but too fre­
quently counties planning for their own convenience have 
not considered the highways in the neighboring counties.

Permanent road-making will give good roads now, 
and fifty years from now, provided it is well looked after. 
Too frequently we have expected roads to maintain them­
selves, and because of the imperfect maintenance some 
of our road systems receive, government control of high­
ways is more than ever desirable.

cause

ELEMENTS OF STRUCTURAL STEEL DE­
SIGNING.

crease
and the substituting of longer poles for light and tele­
phone cables because of the growth of trees.

The rate of depreciation must be governed entirely 
by local conditions, and varies from one or two per cent, 
to as high as fifteen or twenty, depending entirely on 
the utility.

The item of depreciation is a very important one, 
and is not given sufficient consideration by engineers 
when preparing their estimate, or auditors when pre­
paring their annual report. Equipments will only last a 
certain number of years, and that number of years will 
depend largely upon the state or repairs, and it is 
against this depreciation, which cannot be made good 
under ordinary current repairs, that a sum of money 
should be set aside each year which will represent the 
amount of such wear and tear which occurs, so that 
when the equipment is worn out there will be sufficient 
in the reserve fund to create an equipment equal to the

Wm. Snaith.*

[This is the second of a series of articles by Mr. Snaith. 
The third article will appear next week.—Ed. Canadian 
Engineer].

t

The Equipment of the Structural Draftsman.
In a previous article the mechanical processes involved 

in the manufacture of structural steel were outlined, and short 
reviews of the principal elementary works on the subject 
were made. From this broad survey of the subject we now 
turn to its application, and in this article we shall take up 
the equipment of the structural draftsman. In the matter 
of previous experience, time spent in shops in any way con­
nected with mechanical work will show its effect to advant 
age, and some slight acquaintance with the mechanical draw­
ing used in machine design forms an excellent foundation on 
which to build up experience.

The possession of a set of good drafting instruments 
and a knowledge of how to use them is assumed in all who 
read these articles. We shall not take up space with descrip­
tions of these instruments, nor with instructions as to 
producing chisel or round points on lead pencils.

original.
It is obvious that deterioration, visible or invisible, 

is going on at every moment, and safe financing requires 
that rates should be fixed to provide for the necessary 
replacements.

Engineers and managers must not fail to note the 
distinction between depreciation and maintenance. Main­
tenance is a current account which takes care of the 

and labor and material involved in keeping In
expense
things running smoothly. A depreciation account sup­
plies a workable plant, which the maintenance account 
keeps in good order. Depreciation is a constant loss.

*With Barber & Young, Structural Engineers, Toronto,
Ont.
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Proposition 2 of Book VI. states that if a straight line is 
drawn parallel to one side of a triangle it cuts the other sides

Bc, C

fl cb 'cB A

Jf. IB

Facility in the use of logarithms will be found of the 
utmost value in saving labor in computations involving 
multiplication and division. It may not be out of place to 
mention that no knowledge of mathematics more extensive 
than an acquaintance with the four principal rules of arith­
metic are required for the mastery of the application of tables 
of logarithms. A slide rule is a graphical application of the 
logarithmic tables, and will prove a great labor-saver, 
results read from the slide rule will generally be sufficiently 
accurate for all practical purposes. An adequate description 
of this rapid calculating device would take up space to little 
advantage. It is easily mastered, however, with practice, and 
will materially lighten many laborious calculations.

The

AC adjacent side
Mathematics

A knowledge of higher mathematics is not demanded of 
the structural engineer although much of that wherewith he 
works depends on higher mathematics, 
trigonometry are constantly required, but almost all the 
cases met with can be reduced to such a form as to require 
the application of one or other of three propositions in 
geometry, or of a familiarity with the functions of angles in 
trigonometry.

is called the cotangent of A.The ratio------or
opposite side 

hypotenuseGeometry and
is called the secant of A.The ratio ----- or

adjacent sideAC

AB hypotenuse 
The ratio------or------------------ is called the cosecant of A.

opposite side

These terms are rarely written in full, but are abbrevi­
ated to sin., cos., tan., cot., sec., and cosec. All these ratios 
have been calculated, and are arranged in tables, and by 
their means if any one side and one angle of a right-angled 
triangle be known, the remaining sides may be calculated. 
The solution of triangles other than where one of the angles 
is a right angle is very rarely called for in structural work.

BC
The geometrical proposition of most common occurrence 

is the 47th of Euclid’s ist Book : In a right-angled triangle 
the square on the hypotenuse is equal to the sum of the 
squares on the other two sides. This may be expressed 
algebraically, referring to Fig. i, thus :—

;i «
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proportionally. The converse of this is also proved. Ex­
pressed algebraically, referring to Fig. 2, where XY has been 
drawn parallel to BC,

knowing how to use instruments we find that we cannot 
always include the knowledge of how they should be looked 
after. It may be worth while to point out that spring bow- 
pens, etc., when not in use will last much longer if they are 
not kept screwed up as tight as possible. The same thing 
is true of ruling pens ; and of ruling pens it can also be 
said that they will be found to work better if the ink is not 
allowed to dry between the points. This suggestion is in­
tended less as an incentive to speed as to cleanliness, and ex­
plains why some of the best instruments turn out the poor­
est work. While on the subject of ruling pens it may be 
said that while they 
ing pens they may be made to do duty as such. It is pos­
sible to readily adjust the thickness of line as desired, and 
the letters can be made of uniform thickness throughout.

BX CY

XA YA

Proposition 4 of Book VI. proves that if two triangles be 
equiangular to one another, the sides about the equal angles 
shall be proportionals, those sides which are opposite to 
equal angles being homologous. Referring to Fig. 3, this is 
expressed algebraically thus :—

not constructed nor sold as letter-are
CCA cca

B bAB b a

Of the instruments that are not in such general use as The bare essentials of trigonometry will be found to be 
about covered by the definitions of the trigonometrical func­
tions. These are matters of definition, and must be com­
mitted to memory in such a way as to be capable of instant 
application, as they will be used constantly. Referring to- 
Fig. 1, the angle at A is any acute angle, and BC is drawn 
at right angles to AC at C. As long as the angle at A re­
mains the same the following ratios remain the same, the 
second proposition quoted above being the proof.

opposite side

their possibilities would indicate they might be, brief notes 
will suffice. A good parallel ruler will displace a tee-square 
to great advantage on some classes of work, such as in con­
structing stress sheets and other graphical statics problems ; 
but it must be accurate and as large as possible, or 
surprising results can be obtained. There are several de­
vices to replace the tee-square. The straight-edge fastened 
to an endless cord running over pulleys at the four corners 
of the board is satisfactory if good cord is used, and if 
drawings -can be -carried through to completion when 
started.

some

BConce
is called the sine of A.The ratio------orEasels on which the drawing board is almost 

in connection with this type of straight- 
them used in structural offices,

AB hypotenuse 

adjacent side
vertical are in use 
edge, but we have never seen 
probably because of the difficulty in finding any place to 
spread out prints used for reference purposes, 
several simple forms of drafting machines which will 
terially assist the draftsman to increase his speed and 
accuracy ; their first cost is high, and they are not as widely 
used as they might be.

AC
- is called the cosine of A.The ratio -------or

There are AB hypotenuse

BC opposite side
ma­

is called the tangent of A-The ratio------or
AC adjacent side

<0Ij.
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While on the subject of mathematical tables and labor- 
savers, the books of tables of- squares and logarithms of 
numbers of feet and inches should be mentioned. Buchanan’s 
or Hall’s Tables give the squares, and Marshall’s Tables the 
logarithms of dimensions up to 50 feet, expressed in feet and 
inches.

any other distribution the capacity of the beam will be differ­
ent ; if the load is concentrated at the centre, the capacity 
will be one-half of that in the table. It will be noted that in 
most of the tables of safe loads the upper and lower portions 
are separated by heavy lines ; figures below the heavy line 
give loads which may safely be imposed on the beam, but 
which will cause it to deflect to such 
plastered ceiling. In the explanations of the tables the 
method of finding the load which will not cause an excessive 
deflection is given.

Smoley’s Tables give both the squares and 
logarithms for dimensions up to too feet. The application of 
such a table of squares is best illustrated by an example. In 
Fig. 1 assume a = s' 11 15-16" ; b = 8'—to)4", and c required

an extent as to crack a

a2=I5-9584 (from table) 
b3 = 78.58o8 (from table) The maximum spacings of I-beams for a uniform load of 

100 lbs. per sq. ft. are also tabulated. The unit fibre stress 
is 16,000 lbs. If this uniform load is required to be greater 
or' less than

a2+b2 = c2 = 94.5392
c =9'—8 11-16" (from table). 100 lbs. per sq. ft. the spacing may be readily 

computed by multiplying the tabulated value by 100 and 
dividing by the desired uniform load.

The safe loads on angles and tees are given in all the 
handbooks, but much more completely in Cambria than in 
either of the others. In Carnegie and Jones and Laughlin all 
these safe loads are given in tons of 2,000 lbs., whereas in 
Cambria all the values are expressed in pounds.

If such a table were not available it would be necessary
to convert all dimensions into feet and decimals, or into 
inches before squaring and adding, and the result would 
have to be re-converted into feet and inches, a lengthy process 
involving approximations and possibilities of errors.

Handbooks.
The tables of properties of the standard shapes 

practically the same in all the handbooks. These tables 
will be referred to more frequently by the designer than any 
others, and form the basis of all calculations for the ca­
pacities of the various shapes, as beams or columns, 
preparation of such tables from the fundamental data given in 
the drawings mentioned, as given on the first few pages in 
the handbooks, is on a par with that of tables of logarithms, 
and their relative value is similarly comparable, 
take up later the uses to which these tables 
desire here to emphasize their importance, 
with the variation in weight of I-beams and channels it should 
be pointed out that while it is, for example, as easy for a 
mill to roll a 10-inch I at 40 lbs. as a 10-inch I at 25 lbs., the 
lighter size is the one generally carried in stock and looked 
on as standard.

are
Mention has been made of the handbooks published 

the steel manufacturers.
by

There are several of these, and 
one or other will be found to be the inseparable companion 
of every structural draftsman or engineer. They contain a 
wealth of information, in condensed form

The
-, on many subjects 

touched on in designing structural work. The thre’e in most 
general use are issued by the Cambria, Carnegie, and Jones 
and Laughlin Steel Companies. Since the dimensions and 
properties of the principal structural shapes are the same 
whatever mill they may be rolled in, there is much informa­
tion that is the

We shall
are put, but

In connection
in all these pocket books of reference 

Without attempting to mention all the material 
these handbooks we shall briefly outline 
cipal items, repeating at the outset that, as mentioned in a 
previous article, the intention is to treat of matters that a 
icgmner is likely to find are so familiar.to those around him 
as to be considered not worth while explaining.

For two

same

contained in
some of the prm-

In case material is ordered directly from 
the rolling mills this need not be a matter of much concern, 
but if immediate delivery from stock is wanted the heavier 
weights will almost certainly not be procurable.reasons we shall not attempt to specify the page 

on which any particular item will be found ; there are several 
editions of each handbook, and such reference might be mis­
leading, but the chief reason lies in the fact that it is ad­
visable to cultivate familiarity with the contents to such an 
extent that the page desired may be found as quickly by 
leafing over as by referring to the index. Where 
cnee to a particular book is made it may be assumed that 
the information is contained in all three.

All the handbooks contain a number of pag'es giving the 
general formulas for flexure of beams, and diagrams and 
data as to bending moments and deflections, Cambria being- 
much more complete than either of the others. The formulas 
for centre of gravity and moment of inertia, etc., for 
variety of shapes of possible application in beam and 
design are also given. In addition to this there is much 
other information of a general character concerning strength 

ompletely dimensioned drawings of all the standard of materials, weights of substances, mensuration, inches and 
and special shapes take up the first few pages, and will be fractions expressed as decimals of a foot, tables of logarithms, 
re errcc to in making layouts or scale drawings. It is con- trigonometric functions, and complete manufacturers’ stand- 
rement to note that the slope of the flange of I-beams and ar<l specifications governing the production of all kinds of 
channels is the same for all sizes, and is 2-in. in 1 foot. steel- 

cse illustrations are followed by tables giving the 
< intensions of round and flat bars, the maximum thickness, 
width and length of plates, the various sizes and leg thick­
ness of angles and other shapes rolled by the various com­
panies. There are tables giving the safe loads 
and channels for uniformly distributed loads.

great
no refer-

Many details of construction are practically entirely 
covered by the information in the handbooks, and some of 
these will be taken up in the remaining paragraphs.

Cast-iron separators are listed with dimensions and 
number and length of bolts. It is a common practice to omit 
the bevelled portion that fits the flange 
separators to fit snugly into the fillets of the beams, 
office of a separator is frequently to cause the two beams to 
act together, and this type will transfer a load at least as 
effectually as that illustrated. In connection with the widths 
out to

on I-beams
In using these

tables it is necessary to keep several things in mind. The 
load in the table includes the weight of the beam, and there­
fore this weight must be deducted to find the capacity. The 
fibre stress is assumed at 16,000 lbs. per square inch, and 
if this unit stress, as is very frequently the case, is different 
from that in the specifications for the design, a correction

and allow the 
The

out of flanges, since this depends entirely on what the 
beam is t0 suPPort, the separators will often require to be 

must be made. The load is assumed to be uniform, and for made specially to suit. The fact that the thicknesses of walls
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are in general fixed by other considerations than the size of 
bearing plates under beams and channels, the information in 
Cambria regarding the length and width of bearing plates is 
of very limited value. The plates specified in the Carnegie 
handbook are illogical in calling for a specified thickness 
which, it will be seen from Cambria, depends on too many 
variables to be thus easily disposed of.

The spacing of holes in flanges and standard connec­
tions for I-beams and channels, and the maximum sizes of 
rivets are given in all handbooks. The Carnegie standard 
connections differ in some sizes of I-beams from the Cambria 
and Jones and Laughlin.’s standards, and would appear to 
have been arrived at with the use of a multiple punching ma­
chine in view ; in shops with the average equipment they 
would prove uneconomical, 
these connection angles give a sufficiently strong connection 
under maximum load on the beam are tabulated, 
pointed out in Ketchum’s “Steel Mill Buildings” that where 
the member headed into is not rigid the standard connec­
tions may be insufficient. In the majority of cases, however, 
the only force acting is a vertical shear, and these connec­
tions will prove ample. No standard can be applied uni­
versally and the designer must be prepared to depart from 
these connections when they do not meet the requirements. 
I he detailing of connections when beams of different sizes 
frame opposite has been illustrated with complete dimensions 
in all the handbooks.

The spacing of rivet-holes in angles is not taken up 
completely in any handbook. The accompanying table will 
be found to follow the practice of most offices.

CANADIAN SOCIETY OF CIVIL ENGINEERS’ 
TWENTY-FIFTH ANNUAL MEETING.

The annual meeting of the Canadian Society of Civil 
Engineers for the election of officers and members, the 
council for the year 1911, and for the transaction of the 
general business of the Society, was held in the Royal 
Alexander Hotel, Winnipeg, January 24-5-6, and continued 
on the 27th.

This is the first meeting of the Canadian Society which 
has been held west of the Great Lakes, and the interest taken 
in this meeting by the membership from both east and west 
is very gratifying". Nova Scotia and British Columbia and 
all of the provinces in between were represented, as well as 
a number of engineers from the United States.

The report of the council stated that 19 members, 107 
associate members, 4 associates and 126 students, in all 
256, were elected to membership in the Society during 1910. 
In addition to this some 20 members were transferred from 
the Associate to the Membership class, and 50 students trans­
ferred to the class of associates. The present membership 
of the Society totals 2,739, being an increase of 170 over that 
of last year.

The treasurer’s report shows total receipts for the year 
of $12,951.52, and a balance over expenditure of $6,561.76, 
with assets amounting to over $31,000.

A very interesting report was presented by the com­
mittee on ties. The report is. signed by the chairman, Mr. 
D. MacPherson, and is as follows : —

Your committee would beg leave to report as follows : In 
their report, presented to the society in January, 1909, it was 
pointed out that some twelve million ties were being used 
annually in Canada, which number was being continuously 
and largely increased, so that probably, within the next 40 
years, the consumption will be about one hundred and twenty 
millions, or equal to the present annual consumption in the 
United States.

The minimum spans for which

It is

«
R IVET SPACING

IN

ANGLES

Assuming the following data—average cost of untreated 
ties at point of shipment at 50c. freight and putting in track. 
15c. ; total, 65c. ; average life, 8 years. Initial cost of treated 
tie the same as above; cost of treatment, including extra 
handling, 25c. ; total, 90c. ; average life, 16 years. Then if 
twelve million untreated ties are being used annually, and 
their average life is 8 years, there must be about ninety-six 
millions in use, and the capital necessary to place these ties 
in the track and provide for their renewal every 8 years, on 
a 4 per cent, basis, would be $2.41 per tie. The capital neces­
sary to place treated ties in the track and provide for renewal 
every 16 years would be $1.93 per tie. The total capital 
necessary :
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= 96,000,006 x $2.41 = $231,360,000 for untreated ties.
96,000,000 x $1.93 = $185,280,000 for treated ties.

Total difference in capital.. $46,080,000.
$46,000,000 at 4% = $1,843,200 = eventual annual saving.
As the cost of untreated ties and the numbers used are 

increasing very rapidly, and the cost of treatment is likely to 
be reduced, surely no more need be said to provide the 
urgent necessity of at once beginning the introduction of 
treated ties at all points where their capitalized values will 
show a fair saving on the investment, even if the question 
is only viewed from the standpoint of economy for the rail­
ways.
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7 4- /3Zz When the broader view of conserving our supplies, for 
fear of depletion, is considered, it assumes enormously 
greater importance.
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Catalpa... .None
Cypress___None
Cypress.. ..Rueping
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1.104 
1.664 
1.822

0.044 
0.066 
0.073 6
0.078 1 g
0.067 3.
0.106 28
o. 117 29
0.073 10

Cypress.. ..Creosote 
Pine

17.5 0.95 1.952
15 0.75 1.687

0.710 2.636
6 0.615 2.933

15 0.81 1.822

Creosote 
Zinc Chloride... 8Pine

Pine None
Tamarac... Rueping

From the foregoing it appears that, for the best results,, 
different woods require different treatments. The Rueping 
process is a creosote treatment, and is fully described in the 
“Railway and Engineering Review,” of October 15th, 1910. 
It differs from ordinary creosoting in that the timber is first 
put under air pressure sufficient to fill all the wood cells with
air. The creosote fluid is then forced in at higher pressure, 
and the theory is that, aftef the greater pressure is released, 
the expansive force of the air throughout the interior of the 
timber will expel part of the fluid fiom the cells, leaving the 
walls of the cells painted with creosote instead of having the 
cells filled with it.

The cost of treating ties, of course, will vary largely,, 
and will depend, to a great extent, on the numbers treated, 
the efficiency of the plant, and the nature of the treatment, 
but the Atchison, Topeka & Santa Fe Railway, who have used" 
the Rueping creosote treatment pretty extensively, report that 
the cost of treating inferior pine ties is 20 cents.

Mr. Kelly, a member of your committee, reports satis­
factory personal experience with the Burnettizing process at 
a cost of from 15 to 20 cents.

With regard to size of ties, the 8-ft. length, 6-in. to 7-in. 
thick, with face from 6-in. to 10-in., is in most general use, 
but it is somewhat difficult to find any logical reason, other 
than initial cheapness, for adopting an 8-ft. tie for standard 
gauge track. As this length was adopted, and has been in 
use for such a long period, it is very easy to understand why 
the railway companies should hesitate to change, for the 
transition period would be both troublesome and costly. How­
ever, as the weights of rolling stock have more than doubled 
in the past 20 years, and steel rails havd been increased in, 
roughly, the same proportion, it seems about time to make 
some correspondingly adequate change in tie dimensions.

It is true that the spacing of ties has been, of late years, 
made slightly closer, but, while the loads have been increased 
from 200 per cent, to 300 per cent., the base of the super­
structures to carry these loads, or the base area of the ties 
under a rail length, has been increased less than 50 per cent. 
As there is a practical limit to close spacing of ties, on ac­
count of the difficulty of properly tamping them when spaced 
closer than 20-inch, centres, the only 
lengthen them, if more supporting area is required.

resource left is to-

Oaks, untreated, come 30th in order of merit, 23rd when 
treated with zinc chloride, 15th when creosote is used.

Pine, when treated with creosote, comes 3rd in merit, 28th 
when zinc chloride is used, and 29th when untreated.

Tamarac, treated by the Rueping process, comes 10th in 
order of merit, but no mention is made of untreated tamarac 
or cedar. The table below will illustrate more clearly the 
comparative values of the woods above mentioned :

Tie preservation by creosoting or otherwise has not 
hitherto received the attention it deserves in Canada, but it 
doubtless soon will, as the railway companies are becoming 
alive to this really vital subject. The American Railway 
Engineering and Maintenance of Way Association have, how­
ever, taken the matter up vigorously, and valuable informa­
tion can be found in their “Proceedings,” vol. x, part 1, for 
1909, and subsequent volumes. In co-operation with this 
Association, Purdue University made a series of tests to de­
termine whether or not treatment of tie timber had any in­
jurious effect on the strength of the material, 
elusions arrived at, from these tests, are briefly summarized 
as follows :—

(1) No weakness was shown by treated ties, 
pared with natural ties, either in rail-bearing or spike-holding 
strength, except in the case of ties treated with crude oil, 
and, even with that treatment, the weakening in rail-bearing 
was of a temporary character.

(2) The average stress under the rail at the elastic limit 
on the various woods was as follow1' : 
per sq. in. ; short leaf pine, 642 lbs. ; long leaf pine, 690 lbs. ; 
red gum, 830 lbs.

The con-

as com-

Red oak, 1,131 lbs.

(3) The extremes of atmospheric temperature have an 
appreciable effect on the strength of wood, especially when 
green.
cent, weaker than the very cold timber.

(4) " The direct pulling resistance of common spikes in 
the various woods was as follows, in their natural state : Red 
oak, 7,639 lbs. ; short leaf pine, 4,359; long leaf pine, 
red gum, 3,883.

The lateral resistance of screw spikes depends on .he 
various woods was as follows, loads at elastic limit, in lbs. : 
Red oak, 2,026 ; red gum, 1,704 ; long leaf pine, 1,650 ; short 
leaf pine, 1,619.

The lateral resistnace of screw spikes depends on the 
diameter and length of shank under the head, elastic limit 
of the metal, and character of the wood.

The warm timber was from 9 per cent, to 17 per

3,955;

(6) The screw spike had from 1.7 to 3.8 times the 
strength of the common spike against direct pull, and from 
1.2 to 2.4 times the strength of the common spike against 
lateral resistance. The smaller screw spikes gave greater 
lateral and direct resistance per lb. of weight than the larger 
spike.

The strength of the common spike against withdrawal is 
increased when driven to follow a bored hole. The shape of 
the point of a common spike, however, leads it to drive out of a 
bored hole, and the resistance to withdrawal is thereby 
lowered.

A very interesting paper on the economic comparison of 
railway ties of different materials, written by Neil M. Camp­
bell, appears in the “Engineering News” of September 22nd, 
1910. The results are summed up in a table giving the order 
of merit of different kinds of wood treated by the three 
cesses, zinc chloride, creosote, and Rueping, as compared 
with untreated ties, taking into consideration the first 
in the track and the average life.

Strange to say, the first in order of merit is untreated 
catalpa wood, but, as the writer does not give the value of 
treated ties of the same wood, this does not prove that it 
might not be still more valuable if treated.

The second in order of merit is cypress, also untreated, 
for which a life of 10 years is claimed, and initial cost in 
track 54c. The same wood, when treated with 
comes 19th in order of merit, having a life of 17.5 years and 
first cost of 95c. When treated by the Rueping process, the 
order of merit is 6, life 15 years, and cost in track Sic.

pro­

cost

creosote,
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It has been suggested that longer ties would make drain 
difficult, but, if good ballast is used, there would

The 8-ft. tie, not only does not give sufficient support, 
but it is impossible to utilize its whole length for fear of 
breaking it, owing to the distribution of the loads on track 
of standard gauge.

The distance from the end of an 8-ft. tie to the outer edge 
of a 5-inch, rail base is about 16 inches, and the best practice 
is to firmly tamp such ties only 16 inches from the rails each 
way. The reason for this is that, if fully tamped to the centre 
of the track, they would give a firmer support, in proportion 
to the load, at centre than at both ends, and the ties would 
break. In other words, you cannot utilize much more than 
75 per cent, of the bearing capacity of such a length of tie 
under a standard gauge track, without destroying the tie 
itself. In order to utilize the full uniform supporting capacity 
of the tie for its whole length, it should have the same length 
from the centre of rail to the end of tie, as from former point 
to centre of track, which would make it io-ft. 8-in. say io-ft. 
6-in. long.

It is certain that even the best roads would hesitate to 
make such a radical change, and, of course, your committee 
would not presume to say that they should make such a de­
parture from long-established practice, but the fact remains 
that strong logical reasons can be given for the use of ties 
io-ft. 6-in. long, and such reasons cannot be given for the

age more
seem to be no difficulty in that regard, and if the ballast is 
inferior, the loose tamping under the centre of 8-ft. ties 
and the shoulder required at the ends of them would form 
pockets to retard drainage that would be obviated by the

Your committee would suggest experimental
use

of long ties, 
tests with ties io-ft. 6-in. long.

The best kinds of wood to use for ties depends upon so 
conditions of climate, availability, and cost of timbermany

treated and untreated, that it is very difficult to make definite
recommendations.

For general use in our Canadian climate, however, the 
following woods, if untreated and used with tie-plates, might 
be recommended, and they are given approximately in their 
order of merit, having regard to life and initial cost : 
.tamarac, oak, yellow pine, hemlock.

For treated ties used also with tie-plates, the order of
Yellow pine, tamarac,

Cedar,

merit would be about as follows : 
hemlock, oak.

Committee of Rails and Rail Fastenings.
The Committee of Rails and Rail Fastenings and Tie. 

Plates were presented by Mr. H. G. Kelly.
The experiments with the new sections have not pro­

gressed sufficiently for your committee to present a state­
ment of the results in this report, but the use of the new 
testing machine is proving most satisfactory, and is pro­
ducing a uniformity of results in the physical tests at the 
different mills, which is of much value in the collation of 
statistics.

use of 8-ft. ties.
Ties y-in. thick, io-ft. 6-in. long, with Q-in. face, would

increasedgive about 70 per cent, increased support at an 
cost of only 31 per cent. No increased width of ballast sec­
tion would be necessary for the longer ties, because no 
shoulder of ballast would be required at the ends of such 
ties, so that the actual yardage of ballast required would be 
slightly decreased by the increased space occupied by the jn considering the subjects for this year’s report, it has
ties. This is fully shown on the accompanying diagram, seemed to your committee, that the next logical step is to 
drawn to scale, illustrating how ties io-ft. 6-in. long may be consider the service to which a rail is subjected, and the 
used in an ordinary ballast section for 8-ft. ties, without re- physical qualities requisite for such a rail, leaving for future

investigations the consideration of how such physical quali-quiring any extra ballast.
ties can be obtained.

With the increasing traffic of railroads, there followed 
naturally and of necessity an increase in car capacity and of 
engine weights. From a freight car weighing about 16,000 
lbs., with a carrying capacity of 20,000 lbs., there came gradu­
ally an increase to cars having a carrying capacity of 40,000 
lbs., 60,000 lbs., 80,000 lbs., and finally 100,000 lbs., with an 
allowable overload of 10 per cent.

In this transition of car weight and capacity, it is inter­
esting to note, that whereas the cars weighing 16,000 lbs. 
had a carrying capacity of 125 per cent, of their empty 
weight, that the cars of to-day carrying 100,000 lbs., with a 
maximum empty weight of 40,000 lbs., have a carrying ca­
pacity of 250 per cent, of their empty weight.

Freight cars having originally about 36,000 lbs., upon 
eight (8) wheels, or 4,500 lbs. per wheel, were superseded 
gradually by cars having, when overloaded 10 per cent., 150,- 

lbs., upon eight (8) wheels, or 18,667 lbs. per wheel. 
Engines having 12,000 lbs. per driving axle, or 6,000 lbs. 
per driving wheel, gave place to engines having 50,000 lbs. 
per axle, or 25,000 lbs. per driving wheel.

The original weight of rails varied from 35 lbs. to 45 lbs. 
per yard, but with the increasing weight of equipment the 
change was rapidly made to 56 lbs., 60 lbs., 65 lbs., 72 lbs., 
80 lbs., and finally to as high as 100 lbs. per yard.

The effects of these heavy loads upon track having been 
investigated both theoretically by mathematical analysis and 
practically by carefully conducted tests upon the rail and 
track, under actual train movements.

Allowing too per cent, for the impact of rapidly moving 
trains over the standard track in use in this country, with

? o’h"
*........ .

jppy//'p-’v. 1 • ■ axo" ^ yf.fmly tamped * ioosti,' 1 f.rmiy tamped: T t

i 4....... ■■■• ‘....8ft Ties ........
i: c”;;t :!

1

X................ ..................io;6 Tie........................
f'>mly tamped for its whole lengfh

...... ...............J8 .0.". ..... .........
.3:0.. . » ' 8-

Note.—8-ft. ties tamped firmly for 16-in. each way from 
rails only utilize the supporting area of 77 per cent, of tie, 
equal to 74-in. in length, or 740 square inches for a tie of 
10-in. face.

io-ft. 6-in. ties could be used in the same ballast section, 
firmly tamped for the whole length, giving the maximum sup­
porting area of 1,260 square inches, or equal to 170 per cent, 
the efficiency of 8-ft. ties.

At the present average price of 50c. for 8-ft. ties, they 
cost about 36 per cent, of 80-lb. rails and fastenings, which 
would only be increased to 42 per cent, by using.the longer 
ties. The improved condition of track and saving in mainten­
ance of rails' and rolling stock would probably soon more 
than offset the difference in cost of ties.

000
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engine axle loading of 50,000 lbs., we obtain the following 
m which the third column would probably be 
correct one theoretically, provided the 
the effect of the

past, that it is produced to-day, although not uniformly, and 
therefore, that it should be produced uniformly in the future 

How to produce a rail steel uniformly possessing such 
qualities, and how to identify positively when such a steel has 
been produced, is a work, first, for the manufacturers, and 
second, for the manufacturers and users of rail jointly, and 
this knowledge must be the basis of a satisfactory specifica­
tion in the future.

more nearly the 
stresses were due to

assumed load only.

Fibre Stress per Square inch (Tension).
Between 3 ties as a Between 3 ties 
continuous girder 

having stable 
supports.
24,878 lbs.
16,668 lbs.
11,417 lbs.

as a
continuous girder 

having an unstable

Weight of 
rail per yard.

At the Ottawa meeting last year there was appointed at 
the suggestion of the Chairm
Committee, a committee on conservation, and the report of 
this committee which covers some sixty pages, was one of the 
most valuable reports submitted at the meeting. Briefly re­
viewed the report contains the following sub-reports :

U) From Mr. Breithaupt, Toronto, Ont, 1,200 words 
on the “Conservation of Water in the Basin of the Grand 

iver. Western Ontario,” which empties into the eastern 
Part of Lake Erie. The drainage area is 2,600 square miles, 
ength 160 miles, and fall 1,130 ft. The fall is 600 ft in 

the upper 45, miles, or 13.3 ft. per mile, and 530 ft. in the 
remaining 115 miles, or 4.6 ft. per mile. The steep 
portion to Elora drains nearly one-third

To determine the actual effect upon rails bv passing the^eed ^ ^ PreSt°n’ where a branch-
trams a senes of careful experiments were conducted on the counfrvtil nf t f 3°° SqUare miles steep
New \ ork Central and Hudson River Railroad with a dpi; g ? ' per mlle- The problem of preventing
cate automatic recording machine by which /he H i ^ g°rgmg on this without lake
formation of the rail could be measured for ear, “ in —nation,
wheel of a train, and the actuaT stress T PTng <2) Fr0m Mr- R- W. Leonard, 
termined. 1 ' StreSS6S ln the rad de- tract from an address

centre support. 
28,000 lbs. 
18,750 lbs. 
12,842 lbs.

60 lbs. 
80 lbs. 

too lbs.
of the Canadian Conservationan

The stresses shown in column 3 do not reflect accurately the 
actual condition to which a rail may be subjected, for there 
is a reversion of stress of tension to compression like the 
swing of a pendulum under the

In addition, the rail is subjected 
of shocks, due to imperfect counter-balancing of engines 

at spots on wheels, irregularity of track surface, the oscilla­
tion and jar of equipment, the tension due to contraction in
a falling temperature, and the effect of the tractive force of 
the engines.

passage of every wheel.
to a continual series

upper 
of the whole basin

areas, forms

goo words and
“The Scope of Engineering in 

at Toronto University, November last, 600

an ex­
on

Canada,” madeto Jmd! inVeS*igations demonstrated that at speeds of 30

a drivingwlfed would Zduce talionBesses’ 1°°^^ ^ ^ T ^ °f f°TeStS’ a widened railway right-of-
flange of 80-lb. rails sLewhere 'n excesTof th" t b°U°m TVr Z " T M a preVentive to forest firing

the third column of the preceding table but wefl tT" T nr ° f ^ ** Temlskaminff and Northern Ontario
safe allowable limits of unit S t ’ b Wlthm the Practice of wide clearing is cited,

a Me limits of unit stress for good rail steel. The enormously enhanced
stres-XoferT™nntSlKUP°n J°mtS haVC also shown that a tensile emPlified by actual examples

loade!, -, 7 P6r Sq' ln- couId be produced in the loaded rail due to its contraction in
before the grip of the angle
slip and relieve itself.

An accumulation of these varied stresses in the lighter

r—^
steel.

words.

cost of sawn lumber is ex- 
of dimension timber bought 

23 years ag0 for *4.50 per thousand on cars, and bought 19 
a falling temperature, years affo for $7.50 

bars would permit the rail to

un-
on cars.

For the benefit of intending manufacturers, 
recoids of the quantity of all raw materials gathered 
ufactured, or exported would be very desirable.

Minerals are said to be better left to private exploita-
°n.’ despite the national method in Norway. Precautions 

against accidents

published 
man-

some of the rail

rail section was a common standard ^ ” 3 6°'lb' dlfficulty of extracting marketable products from
of 24 000 lbs w, t• ” t d d> an engine axle loading the ores of Northern Ontario is great hut -, 1

s™ “ i r r™ - ~ 
c - - - *

a studv of the preceding conditions > • • , rnu u ^ Ploducts, such as nickel anodes and commercial
that certain physical characteristic t ? ** CVK,ent * bal 3ntl arsen,c are imP°rted by Canadian manufacturers
steel rail to meet the re ■ r be secured- in a An An?encan refinery of Canadian nickel u
necessities; brieflv these'mayTeTecÏlT*”? *ransportation Pe°plc’ who might as well be living in Canada.'

(1) The steel y b ed as follows eral production of Canada in
e mus e sound and free from physical de- nine times what it was in 1886.

Tlie question has sometimes been 
of the rail section increased 
To this

From

employs 2,000 
The min- 

1909 was over $90,000,000—
fects.

Water powers are mainly confined to the Niagara dis- 
tnct, where nearly half a million horse-power is developed. 
I he average cost of a horse-power is $25 per year per 24-

«41 It must have a high limit of elasticity and ultimate $"50 per''vear^foi-Pste 1 m""'‘$5° ^ f*8 ePgine and $75 to 
tensile strength. . 1 ; tor steam- An example of the improvement

The question naturally arises cm s„ch . !” t,ansmlssl0n m 1893 is given. At that time a 12-mile

— -—

(2) It must be sufficiently hard 
ably, and also deformation of section.

be of uniform texture, tough, but

to resist abrasion reason-

(3) It must
not brittle.

pressure (110,000
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This circumstance is not, however, depended upon to ensure 
the entire safety of the water, which is filtered through 
slow sand filters before being delivered to the

So far as the subject of this report is concerned, the 
pollution of lakes and streams referred to applies particu­
larly to that produced by large isolated institutions, indus­
trial establishments, etc., or by cities and towns provided 
with systems of sewers and drains. It, therefore, does not 
deal with all source of pollution, but rather is confined to 
those cases in which impurities are added, in comparatively 
large quantities, to water which is already more or less 
impure. It is important that this should be borne in mind 
when considering the general question of sewage disposal, 
and the degree of purification which may be deemed prac­
ticable or indispensable.

The necessity for the purification of sewage may be 
considered from two points of view, first, with regard to the 
organic matter which it contains, and, second, with regard 
to its germ content. The inevitable fate of the organic 
matter is to pass through certain processes of decomposition 
whereby it is ultimately reduced to harmless mineral forms. 
Under natural conditions, this may cause nuisances and 
conditions offensive to the senses. The main object of 
sewage disposal, as it is at present understood and prac­
tised, is to cause this decomposition to take place quickly 
under controlling circumstances, and at least to such a 
degree as will prevent it from undergoing further putre­
factive changes. All modern methods of treatment are 
capable of accomplishing this, but without greatly dimin­
ishing the number of bacteria present in the raw sewage, 
where they often occur to the extent of several millions per 
cubic centimetre. Among them are to be found large 
numbers of germs from the intestines of man and the lower 
animals, and these usually include specific germs of disease.

(3) From Mr. McColl, 700 words on “Water Powers in 
Nova Scotia.” The rivers emptying into Northumberland 
Strait have small power value, as also the rivers of Cape 
Breton, except the Margaree River. The granite formation 
along the south shore and Bay of Fundy holds as usual 
many lakes, and the outlet streams furnish numerous small 
powers. The powers developed are listed, and also pro­
mising ones not yet developed. The former amount to 12,- 
000 h.p. and the latter to 30,000 h.p. Storage dams are 
required, and are possible on many of these rivers. Powers 
belonging to owners of land on each side of the rivers.

(4) From Mr. Sweezèy, 900 words regarding “Forests 
and Water Powers.” The greatest danger to standing 
timber is fire, which, largely, is started by carelessness of 
settlers. Reforestation is really necessary, as the self-seed­
ing of pine is very slow and uncertain. Wider railway clear­
ings are advised, from which stumps, debris, and grass 
should be cleared, and the blocking- out of forests from lake 
to lake by wide fire guards is suggested.

consumers.

The Committee on Sewage Disposal.
Another special committee appointed at the Ottawa 

meeting- was a committee on sewage disposal with reference 
to the pollution of lakes and streams in Canada.

As this is a new question in Canada we have given this 
report very much in detail.

The rivers and streams of a country are the natural 
drainage channels into which all of the rainfall, not directly 
evaporated or taken up by plant growth, must ultimately 
find its. way. A portion of it sinks into the ground and 
reaches the streams in the g-enerally pure form of springs 
or seepage through their beds or banks, 
flows directly into them over the surface, and naturally and 
inevitably carries with it a considerable quantity of polluting 
matter, the character of which will depend upon the nature 
of the drainage area and density of the population.

The surface drainage from an uninhabited watershed 
will not generally cause any dang'erous pollution, but may 
add to the color and turbidity of the water to an extent as

The remainder

Sewerage Systems.
Sewerage systems may be either combined or separate, 

that is, there may be a single system to carry both the 
domestic sewage and the street drainage ; or the domestic 
sewage and the street drainage may be kept separate and 
carried by a system of sanitary sewers and a set of storm 
water drains. During heavy storms combined sewers will 
necessarily have to discharge a volume many times greater 
than the dry weatlier flow. It is obviously impracticable to 
attempt to purify more than a small percentage of the storm 
water discharge. The English Local Government Board 
requires sewage disposal plants for systems of this kind to 
have a capacity necessary to provide for six times the dry 
weather flow. Anything beyond this is discharged without 
treatment. It is therefore evident that the kind of sewerage 
system in use, whether separate or combined, will have an 
important bearing on the questions of the disposal or treat­
ment of the sewage, and the pollution of the bodies of water 
into which it is finally discharged.

Detailed descriptions of the principles of sewage puri­
fication and the different methods by which it may be accom­
plished, are given in the various published works on that 
subject. It will be convenient, however, at this point to 
refer briefly to these methods and to mention a few sewage 
disposal plants now in operation which illustrate the differ­
ent processes.

to make it more or less objectionable for domestic purposes. 
Streams, however, rising in mountainous or other wild un­
settled districts usually furnish g-ood and wholesome water 
near the source of their supply; but where they pass 
through populated districts, devoted to farming and other 
industries, they receive from their -banks, and from tributary 
brooks and rivulets, the drainage from farm yards, dairies, 
dwellings, manured land, and finally the sewage of villages 
and towns. Much of the objectionable drainage from 
country districts is more or less purified by natural pro­
cesses, but on the other hand a considerable proportion 
often reaches the streams direct. That this is. often highly 
dangerous in character has been demonstrated in several 
instances, as at Lowell, Mass. This city, which obtains its 
water supply from the Merrimac River, was visited in the 
autumn of 1890 by an unusually severe epidemic of typhoid 
fever. By careful investigation this 
fection of the river water by a few cases of typhoid fever 
on a small brook which entered it about three miles- above 
the water-works intake.

traced to an in-was

It is impossible, or at least impracticable, to prevent 
pollution of this kind except in the case of streams with very 
limited watersheds, where the conditions may be made 
subject to control.

Early Methods of Sewage Disposal.
With the introduction of really efficient systems of 

sewerage, which has taken place almost entirely within the 
last fifty years, the first and most obvious method of disposal 
was to turn the sewage into the nearest body of water. 
Incidentally, it may be stated that this is still the practice

In this connection it is interesting to 
note the case of Liverpool, England. The water supply is 
obtained from a stream rising in the mountains of Wales, 
the watershed of which is owned or controlled by the city.
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Im the majority of cases in every country with the exception 
of England. There, the density of the population, the great 
number of large manufacturing cities, and the small size 
of the rivers, soon combined to produce conditions which 
urgently demanded some measures of relief, 
method employed was Broad Irrigation, or Sewage Farming. 
The results obtained were in many cases fairly satisfactory, 
but the difficulty in obtaining the required areas of suitable 
land, and certain objections from a sanitary standpoint have 
led to ,a gradual restriction in their use, and even to their 
abandonment in Birmingham and several other places.

Many other systems involving chemical treatment of the
suc-

continuous, the sewage trickling through the material of 
the bed and carrying the air down with it. 
floor of the bed is provided with a system of underdrains 
through which the effluent discharges.

The concrete

The first
Efficiency of the Different Processes.

The degree of purification effected by the different 
methods referred to may be briefly stated as follows :

Sewage Farming.—Where sufficient areas of well drained 
suitable soil are available, the effluents 
putrescent and often of a comparatively high degree of 
purity. The percentage reduction of bacteria is also satis­
factory both with respect to the total number and to 
Bacillus Coli, which is a representative intestinal germ. In 
many cases, however, where there is careless management, 
over dosing, and a non-porous subsoil, the purification is 
inferior and the effluent contains large numbers of bacteria.

are usually non­

sewage were attempted, but generally with indifferent 
cess in the way of real purification. The example of Eng­
land was followed to some extent in other parts of Europe 
and in the United States. In the latter country intermittent 
filtration through prepared beds of underdrained sand and 
gravel has been used with great success in 
Eastern States where the natural conditions

some of the Intermittent Filtration.—Under favorable conditions this 
is the most efficient of allare favorable.

Generally, however, there has been little development until 
within the last twelve or fifteen years. During this period 
the newer methods of sewage disposal, or the so-called 
“biological processes,” have been more fully studied and 
developed, and

processes, the effluents being 
uniformly non-putrescent and the bacterial contents com­
paratively low, usually less than 
results

These10,000 per c.c.
are not, however, always attained in practice, es­

pecially during the winter and early spring.
being almost universally adopted.are now

Contact Beds.—Treatment by single contact effects a 
moderate degree of purification, but a second treatment is 
generally necessary to secure a non-putrescible effluent. The 
removal of bacteria is imperfect, the effluent frequently 
taining a million or more per cubic centimetre.

Modern Methods of Sewage Disposal.
These may be said to consist in 

processes, viz. : (1) the separation of the
a general w,ay of two

con-greater part of the 
suspended matter or sludge, and (2) the oxidation of the 
remainder and of the organic matter in solution, in artific­
ially prepared beds or filters.

Percolating Filters—The purification effected by this 
process is superior to that obtained by double contact. The 
effluent is ordinarily non-putrescent, but at intervals it con­
tains an unusually large proportion of suspended 
When the removal of this is necessary it can be readily pro­
vided for by small sedimentation basins.

The first, or sedimentation 
process, is accomplished by screening the sewage and passing 
it through sedimentation, chemical precipitation, and septic 
tanks, and the deep tanks of the Hampton and Imhoff 

In the second or oxidation process, there

matter.
types.

The percentage 
reduction in bacteria is higher than with contact beds, but 
is still so low as to be of little importance from a sanitary 
standpoint.

are two gen­
eral methods employed, viz. : Contact Beds or Percolating 
Beds. These beds are commonly called filters, though the 
process is not one of filtration.

From the experience of the last few years with contact 
beds and percolating filters on a working scale, and from 
the results of several series of experiments carried 
the United States, Germany, France, and England, the 
consensus of opinion seems to be in favor of the percolating 
filter, and this is the process which is now being adopted 
in the majority of cases, both in the United States 
Europe. Manifestly the operation of either system during 
the winter season in cold climates will be attended with 
special difficulties. Two contact bed installations, one for 
the sewage of Macdonald College at Ste. Anne de Belle­
vue, and the other for a small district in Toronto, 
ported to be working satisfactorily ; and at least

Contact Beds are briefly watertight basins, 4 or 5 feet 
m dePth- fiIled with crushed clinker, coke, coal, broken 
stone, screened gravel, or any hard substance, broken to 
the proper size, which is usually from %-in. to i%-in. The 
tank effluent is applied to the beds by means of overflowing 
grooves and troughs and through open jointed pipes. When 
the bed is filled to within a few inches of the surface the 
inflow is stopped and the bed is held full for two or three 
hours. Next, the effluent valves are opened, allowing the 
beds to empty slowly and the interstices to fill with air. The 
beds are then allowed to remain empty for a time, when the 
entire process is repeated. The time of a complete cycle 
thus includes the periods of filling, resting full, 
and resting empty. Ordinarily, there 
in twenty-four hours.

out in

and

are re- 
two perco­

lating filters are being built in connection with institutions 
in Quebec.

emptying, 
are three such cycles 

The beds are usually operated in 
groups, and the valves are opened and closed at the 
times by automatic devices, 
to pass the effluent from the first 
second set.

In the colder parts of Canada no demonstration has yet 
been made of their possibilities, though several plants 
contemplated, or are already in course of construction in 
Saskatchewan and Alberta.

Dunbar, a German authority on sewage disposal, states 
! that “the object of sewage disposal may be briefly described 
as an attempt to preserve our rivers in a natural condition, 
to guard them against visible pollution, and to 
clanger to the health of those living near them. ”

I hese requirements can be fulfilled under all circum­
stances by methods described above. To what degree puri­
fication should be carried out, or whether it is necessary at 

I a"> depend on local circumstances, each case requiring

proper 
necessary 

contact beds through a
In many cases it is are

Percolating Beds.. are sometimes referred to as Trick- I
lmg or Sprinkling Beds or Filters. In this instance the i 
materials used are the same 
of larger size. The walls need

as in contact beds, but usually 
not be watertight, their 

purpose being merely to support the material of the bed. 
They are usually from 6 ft. to 8 ft. deep, 
distributed

prevent

The sewage is
over the surface of the beds in the form of a 

spray from jets placed at regular intervals, or from travelling 
distributors usually operated by The operation ispower.



The list was sent to 327 places in all, and replies were 
received from 166, distributed by provinces as follows:

Replies 
Received.

Questions
Sent.Province.

Prince Edward Island
Nova Scotia ...............
New Brunswick ........
Quebec .......................
Ontario .......................
Manitoba .................
Saskatchewan ......
Alberta ........ ..........
British Columbia

2 o
34 20

9
24
80164

17

12

20

23

The replies may be briefly summarized where necessary 
as follows :

Question 1. 64 places report combined systems, 38 
separate, and 64 none at all.

Question 2. Of those reporting from the Maritime 
Provinces, the discharge in every case but one is into the 
sea coast harbors or tidal estuaries unfit for domestic water 
supplies.

Quebec reports 8 discharging into the fresh water por­
tions of the St. Lawrence or into the Ottawa, and 13 into 
smaller rivers.

Ontario reports 20 discharging into the St. Lawrence, 
or into the Ottawa River, or into the Great Lakes, and 30 
into smaller rivers and lakes.

Manitoba reports 5 discharging into the Red and As- 
siniboine Rivers.

In Saskatchewan, 2 discharge into the Saskatchewan 
River and 2 into small creeks.

In Alberta, 3 discharge into the Saskatchewan, 5 into 
smaller rivers.

Question 3. The " Maritime Provinces, Quebec, and 
Manitoba report no sewage disposal plants.

British Columbia reports 1 place with tank treatment.
In Ontario there are 15 reported, 9 with tank treatment 

only, 4 with tanks and bacteria beds, 1 intermittent sand 
filter, and 1 with treatment on land.

Saskatchewan and Alberta each report 1 place with sep­
tic tanks and a few others in which the newer processes 
contemplated at an early date or are actually under con­
struction.

That is, only 18 places report any kind of purification, 
and in 12 of these it is limited to treatment in tanks.

Questions 5, 6 and 7. Of the 166 places reporting, 145 
have water-works. Of these, 36 have supplies from under­
ground sources, 44 obtain their supplies from small lakes 
and streams in practically uninhabited watersheds, 25 from 
the Great Lakes and the St. Lawrence and Ottawa Rivers, 
and 40 from lakes and streams liable to some contamination 
by sewage.

14 places report mechanical filters for the water supply, 
1 place a slow sand filter, and 9 natural filtration through 
river beds. In Toronto and Montreal the water is treated 
with hypochlorite.

The information furnished by these replies shows that 
not much has yet been done in Canada, in the way of the 
purification of either water or sewage. At the same time, 
it indicates that favorable local circumstances in 
have so far prevented any serious consequences. Nowhere 
in Canada do such adverse conditions exist as are frequently 
met with in other countries, as for example, on the Hudson, 
Merrimac, Passaic, Susquehanna, and other rivers in the 
United States. These facts do not detract from the import­
ance of the subject of this report, but rather serve to empha-

are

many cases

separate consideration. In large rivers such as the Ottawa 
and the St. Lawrence, the raw sewage of even large cities 
can be discharged without sensibly offensive results. The 
dilution is so great that the organic matter soon disappears 
under the action of natural processes of purification. The 
same is, in general, true of large lakes, where the sewage 
is discharged a sufficient distance from the shore. Where, 
however, the stream or lake is small and the volume of 
sewage discharged is relatively large, one or other of the 
complete processes must be employed, which will produce 
a non-putrescible effluent. In England, where the conditions 

most unfavorable, this is practically the universal re­
quirement; and the same may be said of Germany, France, 
and the United States.

are

When the water of a river or lake is to be used cor 
domestic purposes, the aspect of the case is entirely changed. 
The presence of intestinal bacteria, which cause typhoid and 
other diseases, undoubtedly constitutes a menace to health ; 
and while their tendency is to die, and eventually disappear, 
they may persist in sufficient numbers to render the water 
dangerous for drinking purposes for long distances from 
the point of discharge. Modern sewage disposal methods 
do not prevent such contamination, 
of the

Unavoidable pollution
same nature from combined sewerage systems, and 

fiom country districts, has already been discussed, 
the only feasible method of securing complete protection 
for surface water supplies would seem to be the filtration of 
the water by the towns and cities using it. In Germany 
this is required by law for all surface supplies.

There may, however, be special circumstances such as 
the close proximity of a sewage outfall to a waterworks in­
take, which would render the filtration of the water unusually 
difficult or expensive; or where, as in the case of Baltimore, 
a shellfish industry is threatened. In such cases further 
tieatment for the purpose of disinfecting the effluent, or 
the removal of the bacteria, should, if possible, be employed. 
The latter

Hence

can be accomplished to a great extent by filtra­
tion through sand. Disinfection of effluents and even of 

sewage, by various chemicals, has been practised in 
emergencies for some time, but the high cost of the 
terials, and the large quantities employed, render it gener­
ally prohibitive on the score of expense, 
four

raw

ma-

But within the last 
or five years, experiments by Rideal, in England, and 

Phelps and others in the United States, have shown that 
ter effluents can be sterilized to the extent of destroying 

practically all the harmful bacteria by the use of chloride 
of ime or bleaching powder, and at an estimated cost of 

m™ "■’° to ^3-oo Per million gallons of sewage. Tank 
effluents and even raw sewage can also be sterilized but at 
a considerably greater cost. Plants of this kind are con- 
temp ated for several places in the Atlantic States where the 
circumstances warrant their necessity. It should be observed 
in t is connection that chloride of lime has lately been suc­
cessfully used for the disinfection of water supplies, and at 
a mere fraction of the cost of treating sewage.

Conditions in Canada.
Coming now from the foregoing general survey of the 

subject to consider more particularly the cond'tions in 
Canada, we find that with its large lakes and rivers, and 
its relatively small population, it has so far suffered less 
from inadequate methods of 
countries. For the purpose of obtaining definite informa­
tion, a list of questions was sent to all places with popula­
tions of 1,000 or over. These questions with the answers 
are appended to this report (Appendix I.).

sewage disposal than most
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The need of both water filtration and sewage purifica­
tion will obviously be greater in the interior sections of these 
provinces, where the only available source of water supply 

be from the smaller lakes and rivers tributary to the

size the necessity of taking prompt and effective measures 
end where possible to any present pollution of theto put an

lakes and streams and to prevent it in the future.
In the Maritime Provinces the sewage is in most cases 

discharged into sea water unfit for domestic supplies, and 
where the dilution is sufficient to prevent nuisances. In 
such cases there is no immediate need of sewage purification.

may
St. Lawrence and Ottawa Rivers and the Great Lakes.

In the Northwest Provinces the water supply problem 
unusually difficult one, as it must in many cases beis an

obtained from the rivers which receive more or less directly 
the discharge from all sewerage systems.

In British Columbia the conditions on the coast are 
similar to those in the Maritime Provinces. Up to the 
present time the water supplies have been obtained from 
mountain streams or lakes whose water sheds can be

The necessity for sewage purification is therefore

In Quebec and Ontario, many of the towns discharge 
their sewage into, and obtain their water supplies from, the 
Ottawa and St. Lawrence Rivers or the Great Lakes. XV hile 
the dilution is great, the water is, in important cases, unsafe 
for drinking without previous purification, and sometimes 
the effect of eddies results in the contamination of the water 
supply by the sewage of the same place. In such places, at 
least, thorough purification of the sewage as well as filtra­
tion of the water may be necessary.

pro­
tected.
far less urgent than in the interior provinces.

(This discussion will be continued in the next issue).

CONCRETE SECTION
walls can be made with chalk concrete where better 
gates cannot be obtained.

GENERAL CONCRETE PRACTICE.* aggre-

By Thomas Potter, M.C.I.

Concrete practitioners in the past engaged in building 
practice appear to have kept their experience very much to 
themselves, except in connection with engineering works 
and specialties in connection with reinforcement for walls, 
floors, roofs, and similar purposes, which have been dealt 
with in a voluminous manner by specialists and patentees. 
This paper, therefore, has been confined to the use of con­
crete in connection with buildings, apart from any associa­
tion with reinforcement or steelwork, for the consideration 
of which the limited time at disposal does not permit.

Theory and Practice : Concrete and its application ap­
pear to set most theories at defiance—many tnat have been 
proposed hitherto, with every good reason for acceptance, 
have been negatived in practice. No doubt, eventually there 
will be much valuable information and data made common 
in connection with the use of concrete that may be relied on 
by the architect, builder, and clerk of works, 
the information available is not altogether of that character. 
For this reason treatises on concrete, written only a few 
years ago even, based principally on theoretical deductions 
should be read with caution. Its very simplicity has led to 
its abuse, for it has been and is still often considered that 
anything nearest to hand—for instance, pit gravel of any 
description, broken stone and brickbats mixed with all kinds 
of rubbish-will do for an aggregate, that the cheapest cement 
in the market is quite good enough for a matrix, and that 
the cleanliness of the water requires no Consideration—any­
thing will do. This is altogether wrong.

Suitable Aggregates : The principal materials more or 
less adapted for aggregates, most of which I have used, are 
granite and other stone quarry chippings, broken brick or 
tile-yard debris, burnt clay, slag chippings from iron ore, 
flints, furnace or boiler ashes, coke breeze, and' chalk. 
Chalk would be rarely used in an ordinary way, more espe­
cially the top stratum, which is soft, porous, 
affected by frost, but I have used it where it was difficult 
10 obtain any other except from a long distance. For small 
holdings in chalk districts, no doubt, good substantial dry

•Abstract of paper read at the meeting of the Concrete 
Institute held on December 15th, at the Royal United Ser­
vice Institution, Whitehall, S.W.

Coke Breeze : Coke breeze as an aggregate is thought 
by many to be beneath notice. It was extensively used for 
many years, principally for floors, but I submit undeserved­
ly lost its character some time since through a letter in the 
“Times” telling of its failure in Germany, where it had 
been prohibited. It was not stated, I believe, of what class 
of coal it formed the residue, and this is an important point 
I have seen some in Scotland totally unfit for concrete
purposes, but not in England. This letter was followed by 
others telling how it was of such an inflammable 
that if exposed to a severe fire it was second only to

nature
, coal

in assisting combustion. Another letter stated that it dis­
integrated in the course of a few years and crumbled 3-Way.
It was a case of giving a dog a bad name,; I think. So far 
as its strength is concerned Mr. Kirkaldy made some ex­
periments for the West Ham Corporation some years since 
with the following results : A brick pier 18 in. square and 
18 in. in height made with best stock bricks and blue ]ias 
lime mortar, crushed at the end of two years with 46 
per square foot ; a similar pier of Harold Wood bricks 
blue Has lime mortar crushed with 75 tons per square foot"" 
another pier made of six parts of coke breeze to one part 0f 
Portland cement crushed with 131 tons per square foot. As 
to inflammability, the tests made by the Fire Prevention 
Committee with various kinds of floors, each under similar 
conditions exposed for three hours to an increasing and 
ultimate temperature of 1,900 deg. F., and water played on 
them from a hosepipe, gave the following results : 
breeze and burnt ballast equal and best—each

At present
tons
and

Coke 
was found

after being allowed to cool, practically free from cracks or 
deflection—and Thames ballast and granite chips the worst 
I have used some thousands of tons of coke breeze for 
floors and do not remember a failure of any kind therewith 
I am aware that coke breeze is condemned by many as an
unsuitable aggregate. I can only speak from my own ex­
perience; and although it is not, taken altogether, the bes 
material for floors and roofs, I have found it one of the 
best. But like other materials there are good, bad and in 
different qualities ; I have known ashes from dustholes tô 
be mixed with it.

Ashes : One of the best aggregates for most purposes 
is ashes from locomotive boilers. It contains no impurj 
ties, is obtainable at most railway stations, and is inexpen

and easily
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sive ; but one company (the London and South Western) 
allow their engine-drivers when passing through a lias lime­
stone district to use fragments of limestone in the furnaces 
to economize the coal consumption ; how they obtain it I 
cannot say, but it is not very perceptible among the ashes, 
and does not shake perhaps for some time after the concrete 
has been in place, but when it does it entirely ruptures the 
concrete. I have known floors and stairs to be entirely 
reconstructed as a result. I believe no other railway com­
pany sanctions this, but where locomotive ashes are employed 
inquiry should be made relative thereto.

Plaster of Paris : As is well known, plaster of Paris 
was used as a matrix previous to the employment of Port­
land cement. Where alterations have been made to buildings 
with floors of this description the old concrete has some­
times been re-used as an aggregate, with the result that 
expansion has taken place and the concrete been ruined. 
Aggregates that have passed through fire are charged more 
or less with sulphur, and slag from iron ore more than any 
other. The only way to liberate the sulphur that I know 
of is to expose it to the atmosphere for as long a period as 
possible. I have used slag that had been aerated for a long 
period, which made concrete less susceptible to change of 
form than any other aggregate. United States Government 
tests have proved that the carbonate of lime, which forms 
so large a constituent of Portland cement, neutralizes the 
effect of sulphur in aggregates to a great extent.

is injurious to cement. If clean the particles are usually of 
a rounded shape, the result of attrition at some former 
period and not a desirable one for an aggregate. It may be 
thought that quarry waste, brickyard debris, slag, and mater­
ials generally that have passed through fire; are quite free 
from deleterious matter, but they are'not. If they have passed 
through fire and been broken by hand, or by a stone crush­
er, the particles will be found covered with a fine impalpable 
dust, almost imperceptible. If washed in a tub, as an ex­
periment, and kept well stirred, the water will be found 
charged to a considerable extent with this dusty element 
which is injurious to cement. Practically nearly al! aggre­
gates are very much improved by washing, which is an 
economic process if measured by strength.

Mixing Concrete : The aggregate and matrix should be 
turned over twice dry and twice while water is being added, 
and never less. The more they are mixed the better the 
concrete, and the more readily the various sized particles 
find their respective positions in the mass. For many years 
it was advocated that only as much water should be usedi 
as will coat the aggregate with the cement and render ihe 
concrete of a st.cky character. Actual practice is convincing 
enough to prove uhat this is wrong. The particles of the 
aggregate do not slide easilyv into place, and the concrete is 
not dense. But if the concrete is in a sloppy condition, 
better homogeneity, or denseness, is the result. It is almost 
needless to say that the water used in mixing concrete 
should be clean ; if otherwise it is equal to using an unclean 
aggregate.

Concrete Walls : The disadvantage of building mon­
olithic concrete walls is the cost of the forms or shuttering 
necessary for forming the troughs in which the concrete :s 
to be deposited. In some cases it is common knowledge 
that it has cost as much as the concrete. In addition, unless 
it forms a backing to stone or brickwork, it has to be 
cemented or rough cast externally, so that the cost is often 
more than brickwork. For buildings of some magnitude of 
a plain character, free from irregularities of plan, and of a 
simple design such as warehouses, farm buildings, and fac­
tories, it can be used in most cases to advantage, so far 
as regards cost, while it possesses much greater strength 
and durability and freedom from the necessity of repairs more 
so than ordinary brick walls. It is too early to affirm how 
long monolithic Portland cement concrete buildings are 
going to last, but there is not much doubt on that point. 
The oldest in this country probably does not exceed forty- 
five to fifty years. With regard to monolithic concrete walls 
being weatherproof, I have never known an instance of 
their being otherwise, if they were cemented or rough-cast 
externally. We are told at times that plastered concrete walls 
are subject to condensation,' but they arte not more so than 
walls of stone or brick or as much, with the further advan­
tage that after a period of six months or thereabout con­
densation very rarely occurs in an ordinary house, owing 
to the walls being of a more equable temperature, 
concrete walls of a public building, when the latter is crowd­
ed, may give evidence of condensation, but that does not 
come within my experience. As a hygienic material 
crete is superior to any other. If we go into the rooms of 
a brick house after they have been shut up for some time, 
there is often a musty, fungusy smell prevailing. I never found 
this in a concrete house or cottage after being closed for a 
time. The rooms in a well-built concrete house are cooler 
in summer and warmer in winter than those of a brick 
house, as concrete walls are more equable in temperature 
owing to being non-absorbent and not so readily chilled as 
brickwork.

Parts of Aggregates equivalent to Sand : It is usual 
to specify that the sandy and dirty element in some aggre­
gates shall be screened out and replaced by coarse, sharp 
sand, but I could never understand the object of this. The 

sandy element of suitable aggregates, such as slagcoarse
furnace ashes, brick debris or crushed stone chippings, is 
every way as g-ood as pit or ff hames sand, but it is desir­
able to eliminate the portion below the size of coarse sand, 
and I assume it is considered impracticable to remove one 
without the other. But my experience is that it is more 
economical and effectual to wash out the- fine dirty and 
dusty particles and leave in the coarse sandy ones. Strange 

I cannot call to mind ever at any time mixing sandto say,
with an aggregate or being called upon to do so. River 
gravels as a rule contain sufficient, and a stone crusher 
can be set to reduce any material tô make quite enough
for the purpose.

Grading Aggregate The size of the aggregate has 
long been a disputed point, but United States Government 

confirmed what has always been my prac-tests have
tice namely, that no matter the purpose for which it is used, 
the coarser the aggregate, provided perfect homogeneity or 
denseness is secured, the stronger the concrete. The size, 
however, depends upon the nature of the work. A very 
coarse aggregate so that it is graded by intermediate sizes 
down to that of coarse sand, would be the best for wide and 
deep foundations, but far too coarse for floors, roofs, walls, 
or partitions; it depends entirely upon their thickness. It 
has been attempted to standardize the size of aggregates 
for various purposes, but I submit that it is impossible. It 
depends entirely upon good grading, and there are few 
materials which come to harçd in their natural state or con­
verted by a crusher that are well graded.

The

con-

Cleanliness : The cleanliness of the aggregate is an­
other factor of the greatest importance. Most aggregates are 
unclean, except perhaps, river gravel from a quick-running 

Very few pit gravels are clean, and as a rule chevstream.
are the most difficult to wash. They are usually mixcdl'with 
unctuous clay, which is difficult to get rid of and which
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The Future of Concrete : With regard to the future of Width of the Channel of Approach.—To find the effect 
upon the discharge of the width of the channel of approach, 
false sides made of wood were placed in the flume. Thev 
extended the full depth of the flume, and for a distance of 
3 feet in the direction up-stream, and were capable of being 
fixed in any position. The fine right-angled notch was used.

Two sets of experiments were made, in one of which a 
head of 3 inches was maintained, and in the other a hea 1 
of 4 inches. They show that in order that the flow may be 
independent of the channel width, the latter must be at least 
eight times the head.

Combined Effect of Width and Depth of the Channel of 
Approach.—The floor was placed upon staging erected in the 
flume, and on a level with the vertex of the notch, and the ad­
justable sides placed on the floor. With a very narrow chan­
nel the increase in the flow produced by the presence of the 
sides is, accidentally, very nearly equal to the diminution 
produced by the skin friction, so that the co-efficients have 
approximately the values which they have for the full dimen­
sions of the channel of approach.

Dr. Thomson gave 0.305 as the average value of the 
co-efficient c for heads ranging from 2 to 7 in. It is a proof 
of Dr. Thomson’s genius as an experimenter that, with the 
crude apparatus at his disposal, he was able to arrive at 
such an accurate result.

concrete fof buildings and allied purposes in large towns, 
its present use seems to indicate that it will be confined 
principally to floors and roofs, and in connection with skele­
ton steel frame construction and certain purposes for which 
cement and1 granite chips can be employed such as pavings, 
steps, stairs, sills, lintels, etc. Monolithic reinforced walls 
will possibly not find much favor ; there is the difficulty of 
external surface treatment, the cost of temporary forms and 
minor difficulties which would not occur in most districts. 
In the country there should be more scope for the use of 

Eventually, concrete buildings may be, and shouldconcrete.
be, a distinct occupation. The walls of factories, workshops, 
warehouses, and a similar class of buildings where no great 
architectural efforts are needed, and which are simple in 
plan and arrangement, can be built at a less cost than with 
brick or stone, and for farm buildings it is still better 
adapted as it is applicable not only to walls, but to pavings 
for live-stock places and for floors, and almost the entire fit- 

Mangers, feeding-troughs, water-troughs, tanks for 
storing rainwater, stable stall divisions, channel gutters 
and manure pits, are all better executed with concrete than 
with any other material, and at a less cost. Buildings of 
this class are practically free from the farmer’s enemies, 
rats and mice, or can be made so with a little care, 
the most cunning of rodents, very much dislike concrete 
buildings. They can bore their way through a brick wall, but 
they never attempt to practise on a well constructed concrete 

wall, and are averse to occupying buildings that afford no 
better retreat than open doors and harbors of refuge which 
are not out of reach of man and dog. On hygienic grounds 
it is superior to most other materials for farm buildings. 
Healthy surroundings are almost as much a necessity for cat­
tle as for human beings. For cottages and buildings, for 
small holdings, it is also well adapted. Where low-lying grass 
lands and meadows are intersected by running streams 
there is a necessity for foot bridges, cattle bridges, sluices, 
hatchways, sheepways, etc., and for which there is nothing 
can compare with concrete for economy of cost and dura-

ments.

Rats,

The table shows the practical application of the 
of experimental results. The values of the co-efficient 
taken from one of the curves of a plotted result of the ex­
periment, the corresponding flows in cubic feet are then cal­
culated from the formula Q = c H’/„ and the flows in gal­
lons, by taking 1 cubic foot = 6.23 gallons.

Flow in

curves. 
c are

Head in Value of 
Inches. Co-efficient C. Cubic Feet. 

0.3104 
0.3084 
0.3068 
0.3057
0.3047
0.3038 
0.3032 
0.3026 
0.3021 
0.3017
0.3013 
o. 3009 
0.3006 
0.3003 
0.3000 
0.2998 
0.2995

Flow in 
Gallons.
10.94 
18.97
29.79
43-63 

60.74 
81.29

105.6 
M3.7 
166.0 
202.4 
243-o
288.7
338.9
392.0 
454-2
519.2

590.0
Table showing flow of water per minute through a go- 

degree narrow surface notch.

1-755
3-045
4.782
7.002
9.750

13.05
16.95
.21.46
26.63
32-49
39.05
46.34
54.06
62.92
72.90
83.33
94.70

2
2/4
3
3%
4
4lAbility.
5
5%NEW INCORPORATIONS. 6
6%

Montreal.—J. M. Orkin Company, $500,000; J. M. Or-
Hill Motor Car 

British-
7

kin, J. M. Malherbe, C. Reid, Westmount.
Co., $25,000; R. Hill, J. Tro.ier, E. Trotier.
Canadian Lumber Corporation, $20,000,000. G. V. Cousins,

7%
8
S}4

O. B. MacCallum, P. F. Brown. 9
0%
10

EXPERIMENTS ON FLOW AND MEASUREMENT OF 
WATER.

Degree of Accuracy of Results.
The tank calibration is considered correct to within 1 

part in 500. An error of i/5°o in. in the estimation of the 
head affects the result at i-in. head by 1 part in 200, and 
at 5-in- head by 1 part in 1,000. The zero level on the gauges 
and the level of the water at any head can be read to about 
0.001 in., so that the head can be estimated to 1/500 in. The 
time intervals are considered correct to 1 part in 1,000. In 
general, an individual result is considered 
in 200, while the curves which give the 
many results are considered correct to 1 part in 300, or they 
give the true discharges for the specified conditions 
third of 1 per cent.

(Continued from Page 220).

the head of the flume. The flow is controlled by a sluice 
valve, and two ground-cocks, fitted to the flume for by­
passing water from it to the waste channel, serve to further 
control the level of the water. On the end of the pipe a 
sack was tied to minimize disturbance in the entering water. 
The steadiness of the pool thus obtained was remarkable. 
Fig. 2 shows the reflection of objects on the surface of the 
water during an exposure of 2 ]4 minutes, and when the 
depth of water flowing over the crest of the notch was 4 in. ; 
Fig. 3 shows the. appearance of the flow when H was 3.5 in 
and the exposure was 20 seconds.

correct to 1 part 
average values of

to one-
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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 «'ill be furnished upon application.

TENDERS PENDING. TENDERS.
in addition to those in this issue. Mont-Laurier, P.Q.—Tenders will be received until Feb­

ruary 20th, 1911, for the construction of a water supply for 
the municipality of Mont-Laurier, County Labelle, P.Q. 
Anthime Dubreuil, Mayor of Mont-Laurier, Radide de l’Or­
ignal, P.Q. (Advertisement in the Canadian Engineer,)

St. George De Beauce, Que.—Tenders will be received 
until February 13th, 1911, for the construction of an iron 
and concrete bridge on the Chaudière River, St. George De 
Beauce. Chas. Bolduc, Secretary-treasurer.

Ottawa, Ont.—Tenders will be received until February 
14th, 1911, for the supply and delivery of waterworks sup­
plies. Newton J. Ker, city engineer, Ottawa. (Advertise­
ment in the Canadian Engineer.)

Further information may be had from the issues of 
The Canadian Engineer referred to.

Tenders
Close. Issue of. Page.Place of Work.

Edmonton, Alta., supply of tile
and angles ...............................

Moose Jaw, Sask., supply of coal.Feb. 6. 
Ottawa, Ont., post office fittings,

Lindsay, Ont.............................
Ottawa, Ont., fittings, Postal Sta­

tion B, Toronto, Ont..............Jan. 30.
Ottawa, Ont., post office fittings,

Battleford, Sask. ..................
Ottawa, Ont., electric light fix­

tures ..............
Ottawa, Ont., wharf 
Ottawa, Ont., marine boiler ....Feb. 15. 
Ottawa, Ont., public building,

Mount Forest, Ont.................... Jan. 30.
Ottawa, Ont., tender for rails...Jan. 24. 
Ottawa, Ont., tender for rail

fastenings •••■.....................
Ottawa, Ont., twin screw steel 

steamer ...................................

Jan. 28. Jan. 19. 
Jan. 19.

Jan. ig.

Jan. 19.

203
203

Jan. 30. 203

203
Ottawa, Ont.—Tenders will be received until February 

14th, 1911, for the supply of civic supplies. Newton J. Ker, 
city engineer, Ottawa. (Advertisement in the Canadian En­
gineer. )

Jan. 30. Jan. 19. 203

Jan. 25. 
Feb. 13.

Jan. 19. 
Jan. 19. 
Jan. 12.

03 Ottawa, Ont.—Sealed tenders will be received until Jan­
uary 30, 1911, for the construction of three 260 cubic yard 
dump scows for Vancouver, B.C. R. C. Desrochers, Secre­
tary Department of Public Works, Ottawa.

Ottawa, Ont.—Tenders will be received until February 
13th, 1911, for the construction of a steel tug boat for Van­
couver, B.C. R. C. Desrochers, Secretary, Department of 
Public Works, Ottawa.

Ottawa, Ont.—Tenders will be received until February 
20th, 1911, for the construction of an extension to the wharf 
at Ste. Famille, Island of Orleans, Montmorency County, 
Que. R. C. Desrochers, secretary, Department of Public 

3 Works, Ottawa.
Kingston, Ont.—Tenders will be received until January 

30th, 1 g 11, for the supply of 4,000 barrels cement, more or 
i6t ^6SS ^>ort^anc) cement, sewer pipe, hardware, lumber for 

J walks and crossings, sand and street grates. H. B R. 
Craig, city engineer.

Pembroke, Ont.—Tenders will be received until Febru- 
ary 13th, 1911, for the laying and jointing of water mains, 

' etc. A. J. Fortier, town clerk, Pembroke, and T. Aird Mur-
( Advertisement in the

203
6b

Jan. 12. 
Dec. 22.

163
66

Jan. 24. Dec. 22. 66

Feb. 15.
Ottawa, Ont., departmental bldg.Feb. 28.
Ottawa, Ont., breakwater ..........
Souris, Man., water works sup­

plies ........................................
South Middleton, Ont., school-

house .......................................
Toronto, Ont., low level inter­

ceptor 
Toronto, 

meters
Toronto, Ont., right to cut pulp- 

wood .........................................

Dec. 29. 
Jan. 5. 
Jan. 5.

Nov. 24.

82T

i3'
Jan. 30.

Feb. 1. 54

Mar. 15 Jan. 12.

Feb. 7 Jan. 5.
Ont., venturi water

Jan. 31 Jan. 19.

Jan. 19. 
Jan. 19. 
Dec. 29. 
Jan. 12.

ray, consulting engineer, Toronto.
Canadian Engineer.)

Pembroke, Ont.—Tenders will be received until Febru­
ary 13th, 1911, for laying and jointing an intake pipe, etc 
A. J. Fortier, town clerk, Pembroke, and T. Aird Murray, 
consulting engineer, Toronto. (Advertisement in the Can­
adian Engineer.)

Toronto, Ont.—Tenders will be received until January 
31st, 1911, for a travelling crane. G. R. Geary (Mayor)", 
chairman Board of Control, City Hall, Toronto. (Advertise­
ment in the Canadian Engineer.)

Apr. to
Toronto, Ont., power house -----Jan. 30
Vancouver, B.C., road roller---- Feb. 7.
Winnipeg, Man., pumping plants.Feb. 6 
Victoria B.C., addition to Court

203
203
68
66

Feb. 2 Jan. tg. 
Jan. 19.

House
Victoria, B.C., purchase of ship..Jan. 24

103
203

Toronto, Ont.—Tenders will be received until February 
'3th, 1911, for the several works mentioned as follows:— 
Concrete paving, etc., hardware, sliding poles, covers for 
sliding pole openings, metal weather-strips, light fixtures 
and stable fittings. G. R. Geary (Mayor), Chairman Board 
of Control, City Hall, Toronto.

Toronto, Ont,—Sealed tenders will be received until 
January 31st, 1911, for the construction of sewers on Sum- 
merhill Ave., Douglas Drive, Shaw Street, Junction Road, 
Awde Street, Davenport Road and Weston Road. G. R. 
Geary (Mayor), Chairman Board of Control, Toronto City

IS YOUR ADDRESS CORRECT?

Readers of The Canadian Engineer are urgently 
requested to examine the manner in which their copies 
of the paper are addressed. If the subscriber’s name 
or address is spelled wrongly, or if the wrong ad­
dress is given on the label or wrapper, kindly notify 
The Canadian Engineer, Department J, at once. 
The mail sheets are now being thoroughly examined 
and rectified, and it is requested that all subscribers 
co-operate to make them exactly right. If the name 
and address are printed correctly on the mail sheets, 
the subscriber will get his paper much sooner than 
otherwise.

Winnipeg, Man.—Tenders will be received until March 
1st, 1911, for the supply of asphalt for street paving for the 
city of Winnipeg. M. Peterson, secretary, Board of Control, 
Winnipeg.

Winnipeg, Man.—Tenders will be received until Febru­
ary 1st, 1911, for the supply of labor and material for the 
masonry work and iron work required in the erection of

l
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Morris, Man.—The municipality of Morris has awarded 
Mr. Robert Coats, Morris, the contract for the construction 
of two pile bridges on the river Morris, the contract price 
being $3.13 per foot. Other bidders and their prices were : 
J. Rothery, Morris, one bridge $37°, one $505 ; Oct. Bariel, 
St. Jean, one bridge $4-5° per foot, and one $5.50; James 
Thompson, Winnipeg, $4.00 and $4.50 per foot ; Robert 
McQueen, Carman, $3.85 per foot. The municipality fur­
nishes all the material. The tenders are for work only.

North Vancouver, B.C.—The council awarded contracts 
to McDonnell, Gzowski & Company, of Vancouver, B.C., for 
about 6 miles of vitrified clay, sanitary sewers, from 8 in. 
to 12 in. in diameter, with lot connections for $206,000.00 
This is the first unit of the new sanitary system which is 
being installed. George S. Hanes, city engineer.

Prince Rupert, B.C.—The contract for the overhead 
crossing approaches to the Prince Rupert wharves has re­
cently been awarded by the Provincial Government to the 
lowest, tenderer, Mr. W. E. Gillett, whose bid is understood 
to have been at $22,185.

M.three gateways on Cornish Avenue, Armstrong s Point. 
Peterson secretary, Board of Control Office, Winnipeg.

Calgary Alta.—Tenders will be received until January 
-, TOII for the erection of timber trestle, including end 
and central towers over South Fork of Old Man River. N. 
E. Brooks, division engineer, C.P.R., Calgary.

Strathcona, Alta.—Tenders will be received until March 
1st ion for engine, boilers, and generator. David Ewing, 
chief engineer, power house, Strathcona, Alta- A. J. Mc­
Lean, city engineer. (Advertisement in the Canadian En-
B ' Regina Sask.—Tenders will be received until January 
31st 1911,’for the supply of trolley poles and railway ties. 
L À. Thornton, city engineer.

Arelee P.O., Sask.—Tenders will be received until Feb- 
ruarv 1st ion, for the purchase of materials and the con­
struction of a school house. Fred Strate, secretary-treasurer,
Arclcc P.O., Sask. . ... ._ ,

Moose Jaw, Sask.—Tenders will be received until r et> 
6th mn, for one year’s supply of mine-run steam coal 

house. W. F. Heal, city clerk.ruary 
for the city power

RAILWAYS—STEAM AND ELECTRIC.

CONTRACTS AWARDED. Montreal, Que.—New plans of the C.P.R., as announced 
by Mr William Whyte here, include 100 miles of double 

Amherst N.S.—The Nova Scotia Car Company, the sue- tracking and 380 miles of new track in the west. The short 
cessor of the Silliker Car Co., has received a contract from stretch between Port Arthur and Fort William will be double 
the Grand Trunk Pacific for five hundred steel underframe tracbed and work of the same kind between Winnipeg and 
box cars The company has also received a contract of 1,200 Brandon will be continued. New yards will be laid out at 
box cars from the Canadian Northern. Regina, Moose Jaw and Medicine Hat Four new steel

Montreal, Que.—The Union Oil Company of San Fran- bridges will be erected. _ Old 60 lb. rails on Manitoba and 
cisco has been given the contract for supplying fuel oil to North Western Branch will be replaced by 80 lb. steel for a 
the Canadian Pacific Railway steamships on the Pacific distance of about 160 miles.
coast and within a week the erection of a huge storage tank Port Arthur, Ont.—The Canadian Northern Railway are 
will be started at Vancouver. The oil will be conveyed to planning to spend about $50.000 this season improving the 
the steamers by a long pipe from the tank to the new Van- terminals at Port Arthur, Ont., preparatory to the construc- 
couver pier. The Princess May is at present being fitted tion 0f the eastern extension to Sudbury. The principal 
with oil-burning engines, and it is the intention of the improvement will be a new coaling station. A 16 stall addi- 
company to eventually equip all their Pacific coast steam- tion t0 the round house and an addition of 12 tracks to the 
ships with the same apparatus. freight yard have just been comp eted.

Ottawa Ont.—The Municipal Electric Department, Ot- port Arthur, Ont.—Mr. M. H. McLeod, general manager
tawa has awarded the Canada Foundry Company, Toronto, of C.N.R., stated that m 1910 the Canadian Northern had 
the contract for ornamental posts, etc., the contract price built 609 miles of new grade, laid 529 miles of steel and had 
being $6,951. a total mileage west of Port Arthur of about 2,400 miles.

Ottawa, Ont.—The Pacific Construction Company, of prince Rupert, B.C.—General Superintendent W. C. 
Victoria, B.C., has been awarded the contract for the marine Mehan returned a few days ago from the end of the steel at 
department depot at Prince Rupert. The contract price is Mile 102. Should all go well the grade will be ready for the 
$! 50,000. . laying of the steel to Hazelton early in the spring. At Mile

Ottawa. Ont.—The contract for the construction of a io2 the way track for reversing or engines has been 
breakwater at Chapel Cove, N.S., has been awarded to Mr. pieted. The contractors are working .day and night shifts 
W. J. Landry, of Antigonish, N.S., at $11,148. to get the tunnels and bridges ready with all possible speed.

The following contracts have been awarded : All the necessary material for the completion of this work
Burke's Head.—Breakwater, to Messrs. A. W. Girroir & is on the ground ready to be shipped out.

Kinsman Sweet, of Antigonish, N.S., at $35,49°.
Nanaimo, B.C.—Public building, to Alexander Hender­

son, of Nanaimo, B.C., $23,441.
Grand Falls, N.B.—Public building, to Messrs. Powers 

& Brewer, of Grand Falls, N.B., at $17.777-
St. Joseph de Letellier, Que.—Wharf, to Nap. Warren, 

of Chicoutimi, Que., at $18,900.
St. Henri, P.Q.—Additions and alterations to post office, 

to Messrs. Jos. Jacob & Company, of Montreal, at $4,890.
Duncan’s Cove, N.S.—Breakwater, to Messrs. A. v\.

Girroir & Kinsman Sweet, of Antigonish, N.S., at $6,960 
Three Fathom Harbor, N.S.—Beach protection, to Obed 

A. Ham, of Mahone Bay, N.S., at $7,848.
South Ingonish, N.S.—Wharf, to Messrs. Robert & Barth 

Musgrove, of North Sydney, N.S., at $5,100. ,
Pembroke, Ont__The contracts for the supply of 18 in.

intake pipe and 16 in. water main have been awarded by the 
Pembroke town council, to Messrs. Drummond, McCall &
Company, Montreal.

Hamilton, Ont.—The International Harvester Company 
have let a contract for a new office at their plant to George 
E. Mills. It will cost $40,000 and is the last of a series of 
buildings they planned last year. By these additions, 
which have been built at a cost of nearly $500,000, the com- 

have added eight and one-third acres of floor space

com-

LIGHT, HEAT AND POWER.

Toronto, Ont.—The Hydro-Electric Commission will be 
able to report to the Legislature distinct progress during 
the past year. Niagara power is now used in Berlin, Water­
loo and other places, the transmission line being also

AGENCY
A well-known British firm, manufacturers of high­
speed engines, turbine pumps, condensers, etc., 
whose product is used in practically all parts of the 
world, is anxious to hear from those who 

position to enter into an agency 
arrangement for the Dominion. Address replies to 
“Engine," Canadian Engineer, 62 Church Street, 
Toronto, or 404 Builders’ Exchange, Winnipeg.

are in

pany 
to their plant.

Winnipeg, Man.—A contract for the construction ot a 
has been let to Mr. Newman. The cost amounts tosewer 

$17,000.
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Barrett Jacks
LJli “For general track repairs we would recommend THE BARRETT JACK, 

as the best for this work that we know of."
Extract from Report of Committee appointed by Roadmasters* Association.

I THE DUFF - BETHLEHEM
FORGED STEEL

HYDRAULIC JACKS
", jjJ

I i III

All styles and Capacities for o Vertical or Horizontal Lift
These Jacks are made entirely of forged steel and
weigh from 30 60% less than any Jack of the
capacity.
They contain but few moving parts and 
contained.
The cylinder and face are forged from the solid, as is 
also the ram. This reduces picking and lessens the 
liability of leaking. One man can easily lift the entire
stated load of any Jack, whether it is the 10 ton or
2ü0 ton size, 3

same

are self

mIB i
.

The Canadian Fairbanks Ccx, Ltd.
Fairbanks-Morse Gas Engines. Fairbanks Scales. Safes & Vaults .su.ST. JOHN, N.B. 

VANCOUVER
TORONTO 

SASKATOON CALGARY
MONTREAL
WINNIPEG

Wooden Water Pipe

i1

is:5
!* I s'

Galvanized Wire Machine Banded Wood Stave Pipe 
Continuous Stave Pipe

Reservoir Tanks
For City and Town Water Systems, Fire Protection, Power Plants, 

Hydraulic Mining, Irrigation, etc.

MANUFACTURED BY

Pacific Coast Pipe Co.
LIMITED

Factory : 1551 Granville Street, VANCOUVER, B.C.
P.O. Box 563. Full Particulars and Estimates Furnished.
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and similar engineering works. The duties of the men of 
the past generation, he said, had been great, but the duties 
of those of the present generation are greater.

In response to a toast to Canadian industries by Mr. 
R. A. Sara, Mr. R. S. Gourley, president of the Toronto 
Board of Trade, emphasized the fact that Canadian indus­
tries should be protected. He said that Canadian industries 
were not in a position at present to meet the competition of 
the industries in the United States. He stated that the 
relation between employer and laborer in Canada was the 
best to be found anywhere in the world.

The Hon. Mr. Duff, in responding to a toast to the 
Legislature, emphasized the need of Schools of Practical 
Science, paying particular attention to the Guelph Agricul­
tural College with which he has been so closely connected.

President Falconer of the University, emphasized the 
need of working together, in partnership as it were, with 
aT common interest in the work on the part of both the 
laborer, the artisan and the employer.

Dean Galbraith spoke of the rapid growth of the School 
of Applied Science, which, he said, had risen from a small 
body of seven students to a strong technical college of 
nearly eight hundred. The teaching, he said, is largely 
taken up by men who have previously been in the Univer­
sity, and it is not possible for all teachers in the University 
to keep in constant touch with outside methods of engin­
eering to the full extent that they would like to. He said 
that the faculty depended largely upon the graduates of the 
University who gained that knowledge, which is only ob­
tainable from constant contact with the outside works.

Mr. Francis, of Montreal, in response to a toast to the 
engineering profession, gave an exceedingly inspiring ad­
dress. He emphasized the need of acquiring the rudiments 
of the profession in the University in the best possible 

He expressed the opinion that it should be the 
desire of every graduate to cleave to that line of conduct 
which would bring honor to the Engineering Society. Mr. 
Francis also urged all graduates to become identified with 
the Canadian Society of Civil Engineers and thus better 
serve the profession.

The 31st annual meeting of the Association of Manitoba 
Land Surveyors was held in Winnipeg recently. At this 
meeting the following oEcers were elected for 1911:—Pres­
ident, G. A. Bayne; vice-president, John Francis; secretary- 
treasurer, C. C. Chataway ; members of council, J. L. Doup'e, 
G. B. McColl, R. C. McPhillips, and W. B. Young.

practically completed to Toronto. If the government decides 
to extend the southern line from St. Thomas to Windsor, a 
loan of about a million dollars will probably be arranged.

Brantford, Ont,—Cataract Power Company, like the 
London Electric Company, is starting upon a rate war with 
the Hydro-Electric Commission. The Cataract Power Com­
pany is pledged under certain conditions, to give Brantford 
a ten per cent, less rate than that charged by the Hydro- 
Electric.

SEWAGE AND WATER.

North Vancouver, B.C.—The sewerage scheme which has 
been so eagerly looked forward to here is now fairly under 
way, work having been begun on seven contracts, involving 
eight miles of sewers, and costing more than $200,000. 
Messrs. Macdonnell, Gzowski & Co. were the successful 
tenderers in each case. The work to be performed will in­
clude the main sewer on Lonsdale avenue, extending to the 
city limits, that on Esplanade street, the remainder being 
tributaries to the main sewer, and will run west of Lonsdale 

The number of men who will be permanently en-avenue.
gaged on construction is stated to be 350.

CURRENT NEWS.

Ottawa, Ont.—Supply men in Ottawa will shortly be 
asked by the city engineer’s department to tender on the 
$100,000 worth of supplies needed for the department dur­
ing the coming year. On February 14th tenders will be 
called by the board of control for the large amount of pip­
ing, brick, etc., that will be used.

Orillia, Ont.—The power plant here was recently dam­
aged by the bursting of the flume of the large generator, 
and consequent flooding of the plant. The power plant had 
been shut off to install new transformers and about twenty 
minutes after the power was resumed the accident occurred. 
It is said that it will be two weeks before light and power 
can be supplied again. In the meantime the auxiliary plant 
will be running supplying the town with water.

Calgary, Alta.—The city engineer is preparing esti­
mates for the completion of the power bouse in Victoria 
Park. When completed the building and equipment will 
cost about $200,000. About half of this has been expended 
already.

manner.

SOCIETY NOTES.
PERSONAL.SCHOOL OF APPLIED SCIENCE DINNER.

On January 19th the 22nd annual dinner of the Engin­
eering Society of the School of Applied Science was cele­
brated at Convocation Hall, Toronto University. The affair 
was most successfully carried out and great credit is due 
to the Engineering Society and its executive for the bril­
liant and inspiring programme which they so completely 
carried out. Many guests of honor were present, including 
a large number of the members of the Toronto Board of 
Trade.

Mr. A. E. Eastman of Regina, Sask., has just accepted 
a position with the Department of Railways and Canals, with 
office at Cornwall, Ont.

Mr. J. T. Brower, manager and engineer of the Struc­
tural Steel Company, Longue Point, will become general 
manager of the National Bridge Company of Montreal. He 
will take charge of the National Bridge Company on March 
1st next.

D. C. & Wm. B. Jackson has been retained by the gov­
ernment of Great Britain to advise the Postmaster General 
in regard to the value of the plant of the National Telephone 
Company, which will be taken over by the government ,his 
year and made a part of the post oEce system. Professor 
D. C. Jackson sailed on the Lusitania on January 18th, to 
spend a week in London conferring in regard to the 
tion of the valuation. He will return by the Kronprinz Wil­
helm, which is due to arrive in New York, February 7th.

Mr. N. T. Ker, city engineer of Ottawa, has, it is under­
stood, been voted an increase of salary by the city council 
His salary, which was $4.000, will be raised to $6000 a 

It is stated that Mr. Ker, by remaining in Ottawa 
has refused an offer of $12,000 made him by the citv of 
Vancouver. 3

Mr. A. D. Campbell, president of the engineering so­
ciety, extended a cordial greeting to all guests present and 
expressed a desire that they would continue to show the 
same interest in the School of Science by their visits.

Dr. Robertson, of the Technical Commission, in response 
to a toast to Canada by Mr. L. E. Jones, emphasized the 
need of bearing in mind the weal of Canada rather than the 
wealth. He said that he thought the University of Tor­
onto was a large factor in impressing this phase of progress 
upon the community. While on a visit to the United States 
he had been told that the engineering department of Tor­
onto University stood in the forefront for equipment, dis­
cipline and for men. He expressed the opinion that Canada 
required trained men to warn the settler not to rob, but to 
use Canadian resources, as conservation did not mean keep­
ing out of use, but use to the best advantage. Major R. W. 
Leonard, also responding to the toast, spoke upon the need 
of a disciplinary training of the engineer as a means of 
preparation for the proper handling of men.

Major Leonard expressed the opinion that there was 
room for all in the great engineering works which must be 
carried out in Canada in the building of railways, canals,

execu-

year.

Copies of the Canadian Engineer of the issue of Jan. 
12th, 1911, are desired, 
subscription will cover another month.

By forwarding such copies your
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ORDERS OF THE RAILWAY COMMISSIONERS 
OF CANADA.

OBITUARY.

Mr. J. E. Schwitzer’s death, which occurred at Montreal, 
on January 23rd, was made peculiarly sad by his recent pro­
motion. It is only a few weeks ago that Mr. Schwitzer came 
to the forefront of the engineering profession in promotion 
to one of the most prominent engineering positions in Can­
ada. As Chief Engineer of the Canadian Pacific Railway he 
was occupying a very important position. He was still a 
comparatively young man and in view of this fact his success 
is all the more brilliant. Mr. Schwitzer was born at Ottawa, 
April 19th, 1870, and graduated from McGill University with 
a B.Sc. in civil engineering, in 1891. He started his rail­
way career in 1888 as a roadman on the Lake Temiskaming 
Colonization Railway, which subsequently became a part of 
the Canadian Pacific System. After that he became assis­
tant engineer on location and construction of the Ottawa 
and Gatineau Railway. From January to July, 1892, he 
spent his time land-surveying and engineering at Ottawa 
From July, 1892, to September, 1896, he was assistant en­
gineer on location and construction of the Parry Sound Col­
onization Railway, and engineer in charge of the Central 
Counties Railway between South Indian and Rockland for 
the Canada Atlantic Railway. He was engaged from Sep­
tember to December, 1896, on surveys for the PIull Electric

Copies of these orders may be secured from the Canadian Engineer 
for a small fee.

12656—December 29—Authorizing the Atlantic, Quebec & Western Ry. 
Co. to open for the carriage of traffic that portion of its line of railway 
between Newport Station, mileage 35, and Grand River Station, mileage 
51.5, a distance, of 16.5 miles.

12657—December 29—Authorizing the Seymour Power and Electric Co., 
Ltd., to erect electric transmission line across the G.T.R. between Lots 
8 and 9, Concession 1, Township of Murray, Co. of Northumberland, 
Province of Ontario.

12658—December 29—Approving plans and specifications for the con­
struction of what is known as the “Dauphinais Drain" in the Township of 
Rochester, County of Essex, Province of Ontario, across the lands and 
under the track of the G.T.R. Co.

12659—December 28—Authorizing the C.P.R. Co. to erect wires under 
the Orillia Municipal Power Lines at mileages 26.51, 26.86, 27.04, 28.17, and 
28.39, Township of S.»uth Orillia, Co. of Simcoe, Ontario.

12660—December 30—Authorizing the Erindale Power Co., Ltd., to erect 
electric power transmission line across the G.T.R. on Church Street, in 
the village of Etobicoke, Co.. of York, Province of Ontario.

12661—December 30—Authorizing the Seymour Power and Electric Co., 
Ltd., to erect electric transmission line across the track of the Central 
Ontario Ry. Co. at Ljt 5, Concession 2, Township of Murray, Co. of 
Northumberland, Province of Ontario, 32% miles from Picton.

12662—December 29—Authorizing the G.T.P. Branch Lines Co. 
struct its railway across seven highways in the District of Saskatoon, 
west of the 2nd Meridian, Province of Saskatchewan.

12663—December 30—Authorizing the C.N.O.R. Co. to construct its 
railway across the public road between Lots 78 and 80, Parish of St. 
Eustache, Co. of Two Mountains, at tation 1848.80.

12664-65—December 30—Authorizing the G.T.P. Branch Lines Co. to 
construct its railway across the highway in the south-west quarter of 
Section 30, Township 32, Range 23, west 4th Meridian, District of South 
Alberta, Province of Alberta; and across the highway in the south-west 
quarter of Section 5, Township 33, Range 23, west 4th Meridina, District of 
South Alberta, Province of Alberta.

December 30—Approving and sanctioning the changes and altera­
tions of that portion of railway of the C.P.R. Co/s Regina, Saskatoon and 
North Saskatchewan Branch.

12667—December 30—Extending until June 30, ign, the time within 
which the Guelph and Goderich Ry. Co. cut down and remove the small 
hill or mound on the south-east side of the highway at the crossing of 
Concession Road between Concessions 9 and 10, Township of Morris, at 
mileage 62.5.

12668 December 31 Approving C.P.R. Co/s plan showing 20-foot arch 
at bridge No. 78.7, Toronto subdivision.

12669—December 31—Authorizing the G.T.P. Branch Lines Co. to divert 
roa“ m . j. n:>rthjwest quarter of Section 29, Township 41, Range 21, west 
4th Meridian, on its Calgary Branch, in the Province of Alberta

12670 December 30-Authorizing the C.P.R. Co. to construct an in­
dustrial spur for C. C. Snowdon at Calgary Junction, Province of Alberta.

12671—December 30—Authorizing the Hydro-Electric Power Commission 
of Ontario to erect its transmission line across the wires of the G N VV 
Telegraph Co. at Queen Street, St. Mary's, Ontario.

12672—December 31— Authorizing the Trenton Electric & Water Co 
Ltd., to erect electric transmission line across the G.T.R. between Trenton 
and Belleville, at Lot 28, Concession 2, Township of Sidney, Countv of 
Hastings, Province of Ontario. J

12673—December 31—Approving revised location of the CNR Co *s 
line of railway through Townships 29 and 28, Range 23. west 3rd Meridian. 
Province of Saskatchewan, mileage 125.

12674—December zo-Directing that in the Canadian Classification No. 
15, finnan baddies are included in the description, “Salted, dried, or 
smoked fish,” which, when shipped in bundles or boxes, is rated third- 
class in less than carloads, and fifth-class in carloads, and that any rates 
charged for the carriage of finnan baddies in bundles or boxes, higher 
than third-class in less than carloads, and fifth-class in carloads, as shown 
in tariffs published and filed, are unlawful.

12675—December 12—Directing that the C.P.R. Co. be authorized to 
deviate, change and alter the location of its line of railway crossing 
Eramosa Road, Norwich Street, and the city lane, in city of Guelph; and 
approving location of the proposed new station in the city of Guelph.

12676-7—December 31—Authorizing the C.P.R. Co. to construct an in­
dustrial spur in the city of Calgary for the Imperial Oil Company; also 
to construct a spur for the Canadian Oil Company, in the oity of Calgary 
Alberta.

*
V

The late Mr. John E. Schwitzer.

Railway. Between December, 1896, and July, 1899, he had 
a private practice as civil engineer and land surveyor au 
Rat Portage and became town engineer there in 1898. In 
July, 1899, he was appointed assistant engineer of the Can­
adian Pacific Railway, in charge of terminal improvements 
at Rat Portage and then became assistant engineer of main­
tenance of way at Winnipeg. His next appointment was that 
of resident engineer of district No. 2 of the Canadian Pacific 
Railway at Winnipeg and later became divisional engineer of 
the Central Division of the same road. In 1905 Mr. Schwitzer 
became assistant engineer of Western Lines of the road at 
Winnipeg, and in March, 1907, was appointed assistant chief 
engineer of Western Lines. On the first of the present year 
he was appointed chief engineer, a position which had not 
been filled for some time. He was for several years Presi­
dent of the McGill University Alumni Association of the Pro­
vince of Manitoba. His recent promotion while but an in­
cident in his brilliant career was up to the time of his death 
still a matter of current interest among engineers all over 
Canada and was especially a cause of rejoicing among his 
recent associates in the West. The convention hall at Winni­
peg, where the Canadian Society of Civil Engineers have 
their annual gathering this week, has been fittingly draped 
in mourning.

12678—January 3—Directing that, within forty-eight hours from the 
date of this Order, the Grand Trunk Railway Co. remove its tracks at 
the east end of the viaduct on Richmond Road, in the city of Ottawa; 
and further directing that the Grand Trunk Ry. Co. be liable to a penalty 
of $100 a day for every day it shall be in default in carrying out the re­
quirements of this Order.

12679—January 3—Authorizing the C.P.R. Co. to construct an industrial 
spur for the Ontario Wind Engine & Pump Co., Ltd., in the city of 
Winnipeg, Man.

!268° January 4—Extending until the 30th of June, 1911, the time 
within which the C.P.R. Cr. shall construct industrial spur for the Great- 
West Felt Co., Ltd., in Elmira, Ontario.

12681-2-3—January 4—Authorizing the Water Commissioners for the city 
of London, Ontario, to erect electric wires across the tracks of the Lon­
don and Port Stanley Ry. Cr. across Horton St., in city of London Ont • 
and across the G.T.R. at Ridout Street, London, Ontario ; and ’ 
track of London and Port Stanley Ry. Co., at Waterloo 
Streets, London, Ontario.

, '=684—January 4—Authorizing that cars and trains of the Canada 
At antic Rv. Co., (G.T.R. Co.), to pass the south-east corner of the 
abutment of the Somerset Street Bridge, Ottawa, Ontario, by a clearance 
of three feet three inches.

12685—September 23—Directing that the C.P.R. Co. publish and file, on 
or before February 15th, 1911, a freight tariff (or tariffs) placing the rates

across 
and Bathurst
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from Port Arthur and Fort William to all stations intermediate to Winni­
peg upon the same relative scale, with due regard to mileage as the 
rates from Port Arthur and Fort William to Winnipeg; and further 
directing that on or before said date, the Ry. Co. publish and file a 
special "town” tariff of rates on general merchandise distributed from 
the towns of Kenora and Keevvatin.

Montreal, January 25th, 1911.
The prinoipal change of the week seems to have been the advance of 

$1 per ton in the price of wire in the United States. This incident, of 
itself, gives encouragement to the situation—in fact the iron and steel 
trade is thankful for almost anything these days. The production of pig- 
iron is about 50 per cent, of the capacity of the furnaces of the country, 
and the consumption is considerably less than this, the result being that 
at the present time stocks are reported large in all parts of the country. The 
following figures show the actual production of iron ore and pig-iron in 
the United States in the years 1907 and 1908, with the estimated figures 
for the years 1909 and 1910

12686—January 4—Authorizing the G.T.R. Cj. to construct a branch 
line of railway, or siding, to and into the premises of the Mount Bruno 
Station, in the Province of Quebec.

12687—January 4—Authorizing the C.P.R. Co. to construct an industrial 
spur for the Riverside Lumber Co., in the city of Calgary, Alberta.

12688—December 1—Authorizing the Quebec Ry., Light, Heat & Power 
Co., Ltd., to construct and operate branch line of railway commencing at 

Beauport Station, and running in a north-easterly direction to the 
village of Montmorency, Quebec.

12689—December 2—Direfcting the Montreal & Southern Counties 
Railway to improve the condition of its right-of-way in the village of 
Montreal South.

12690—January 3—Authorizing the C.N.O.R. to take certain lands in the 
Township of Darlington, Ont., for the purpose of diverting a highway.

12691-92—January 4—Authorizing Hydro-Electric Commission to cross 
wires of the Bell Telephone Company at Concession Street, town of 
Tillsonburg and Michigan Central at same street.

12693—January 4—Authorizing Water Commissioners of city of London 
to cross with its wires track of the G.T.R. at Clarence Street, London, 
Ont.

Iron Ore. 
.51,720,619 
•35,983,336 
•51,750,000 
•53,250,000

Pig-iron. 
25,781,361
!5,936,018 
25,795,471 
27,099,422

As has been stated before, prices during 1910, particularly during the 
latter quarter of the year, were unusually low. The year 1904 struck a low 
point in earnings, per ton, of the United States Steel Corporation, previous, 
as well as later years being larger, as the following table will sh

1907

1909

Shipments,

6,792,780 
, 9,226,386
10,578,433
10,564,537 
6,206,932 
9,859,660 

11,000,000

Total
earnings.

$10.80
13.50

15-24

13.34
13.04

Net.
earnings. 

$ 8.70 
10.45

10.93

1904
1905

12694—November n—Authorizing city of Lethbridge, Alta., to main­
tain a sewer under the track of the C.P.R. and the Alberta Railway & 
Irrigation Co. at Galt St., Lethbridge, Alta.

12695—January 5—Authorizing Canadian Northern * Pacific Railway to 
construct its Lines and tracks under the lines and tracks of the E. & N. 
Ry. Co. in the district of Esquimalt, near Parson's Bridge.

12696—January 5—Authorizing C.P.R. to construct spur for Canadian 
Cooperage Manufacturing Co., Ltd., Smith’s Falls, Ont.

12697—January 7—Authorizing town of Galt, Ont., to maintain storm 
drain under the track of the G.T.R. at f:>ot of James Street, Galt, Ont.

12698—January 7—Authorizing Wm. J. Aikens, Dunnville, Ont., to lay 
gas main under the tracks of the G.T.R. on the Hamilton Road, in the 
village of Cainsville, Ont.

1907

I9°9

During the year, notwithstanding the falling off in price and demand, 
the United States Steel Corporation exported 1,489,819 tons of steel, this’ 
being considerably greater than the few previous years.

There is a talk among the merchant furnaces of the United States of 
building steel mills to take care of their output, but the view seems to 
prevail that this would be tjo costly. Some producers talk of building 
small foundries instead, but here again a very considerable undertaking is 
involved as small foundries would not be equal to taking care of the out­
put of furnaces of a reasonably large size.

The feeling is that the furnaces which are now blown out are unlikely 
to resume operations for a considerable time yet,—in fact, not till business 
shows indications of doing much better than at the present time. Prices 
of pig are very low, and have declined somewhat from the low level of a 
month ago. Basic iron, at Valley furnaces, is quoted at $13.25 per ton, 
or $1.75 below the cost of production, it is claimed. Foundry iron, at 

I Birmingham, is $11, with some sales below that figure. Grey forge iron,
; at Pittsburg, has advanced to $14.15 Per ton, which is 25c. up. The follovv- 

1 ing comparison of prices will show how the market has declined during 
the year*

MARKET CONDITIONS.

Halifax, N.S., January 23rd, 1911.

Weather conditions at the opening of the New Year have n^t been 
such as would encourage a large volume of trade. The price situation 
is steady, and it is expected the values will continue firm. Imported pig- , 
iron -is very steady in price, and an increase in metal prices is expected.

Axes.—Ordinary chopping axes, single bit, $6.50 per dozen> double 1 
bit, $11. Special brands, prices on application to jobbers.

Bar Iron.—The market for bar iron is open, but the situation is firm, 
and prices range as high as $2.25 base.

Black Sheet Iron
gauge, $2.40.

Year ago. 
. $19.90 $15.90

13.25

Bessemer, at Pittsburg
Valley, basic ...................
Foundry, Valley ............ $13.50 to

In Great Britain, no change has taken place in the situation. Demand 
continues fairly steady, and there is some promise of improvement 

... , . , , fact, the market is reported quite strong throughout the whole
This commodity is an good demand. Wc quote 24- iron and steel. Advances have taken place in 

- . . e vances are looked for.
Cast Steel.—The market is steady at 10 to 15c., according to makers. The local market is showing firmness, in sympathy with the E Y 1 
Cement.—Stocks are low and market is steady, $2 per bbl. _ situation as regards steel products. Some lines have advanced recentlv
Coil Chain.—The jobbing prices of English proof chain in Halifax but pig-iron continues at previous prices, and is not in too strong- •

are as follows: 3-16x4, $7-i5J 3-16x3, $6.25; %, $5.35; 5-i6, $4.30; tt, tion. The market, however, remains steady, and demand, though* light °SI"
$3.90; 7-16, $3.85; $3.60; $3.60; %, $3.50; H, $3.50; 1» $3-5o; ijé, 1 quite as good as was expected for this time of year. ’ ë ’

The market holds steady, as follows:—

In
range of 

several lines, and other ad-

is
$3.50.

Fencing Wire.—We quote: Plain, twisted and galvanized at $3.25 per Bar Iron and Steel—Trade is reported first-class. Bar iron $1 
100 lbs.; barb at $2.75 per 100 lbs.; bright staples in 100-lb. kegs at $3, per 100 pounds j best refined horseshoe, $2.15; forged iron S'-os’" mfd 
and in 50-lb lots, $3.25. Galvanized staples are 25c. extra. steel, $1.95; sleigh shoe steel, $1.95 for : x ft base; tire steel, $2 os for

Galvanized Sheet Iron.—The wholesale prices are as follows: 16 to ixfé-base; toe calk steel, $2.75; machine steel, iron finish, ’$2.00 • im-
20-gauge, $3.45; 22 to 24, $3.80; 26, $4.30; 28, $4.55. These prices are for ported, $2.05.
less than case lots. Antimony.—The market is steady at 8#c.

Ingot Tin.—The tin market as usual is a fluctuating one, and the Building Paper. Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds •
present price is about 38c. net cash. arunbs oof' jo noi rad -09$: ‘Sutqjuoqs iuj ; spunod 001 jgd oÇ-ct «jt9i

Lead Pipe.—Quotations here are open, and the price quoted to-day fect! sheathing, No. 1, 28c. per roll of 400 square feet; tarred fibre
is about $4.75 for ordinary jobbing quantities. j 55c. per roll ; dry fibre, 45c. (See Roofing; also Tar and Pitch).

Linseed Oil.—Raw is fully worth $1.20, and boilèd, $1.25 per gallon. Cement.— Canadian cement is quotable, as follows, in car lots, f.o.h..
Orders are small, stocks low, and the outlook firm. Montreal. $1.35 to $1.40 per 350-Ib bbl., in 4 cotton bags, adding 10c. tor

Nails.—Nails are firm. Wire nails, $2.45, and cut nails, $2.60. Busi- cach baf Good bags re-pmreli^sed at 10c. each. Paper bags cost
ness in this line is reported fairly active. 't¥ '°C* P" b>L We,ght’

Peavies.—There is a better enquiry than last year. Prices are un- c a e mar e* . 18 unchanged, being now per 100 lbs., as
changed at $11 to $13 per dozen, according to make, but we are advised °^V * ,n-' 5*1 -m., $4.70, #-m., $3.90; 7-16-in., $3.65; j4-in.,
that there will be an advance. *1*- $M5Î *3-35; »*in- $3.35-

Pig Lead.—We quote $4.25 for English and $4 for Canadian. The furnace coil <!6 ne net^Rît68^’ St°VC or.chestnut coal, $7 per ton,
outlook is for higher prices. WiJl .Blt"minous1 or soft coal: Run of mine, Nova

Pipe.—Wrought iron, i-in., $5.25. , t ’. «in0»?’ ***** !°?trca '. $3-8S to Pcr ton: cannel coal.
Roofing Paper.—The demand is good. Tarred paper, $1.70 per 100 d f n . ’ m’ t g 1 °n* *s* arge lots, special rates, approximately

lbs.; three-ply roofing 90c. per 100 lbs.; two-ply rjofing, 65c.; sheathing p'nnnpr Pr,vPc
paper, 30 cents per roll ; tarred sheathing, 40 cents per roll. . B,Dlosi™ and Aon..3./,,,?. ■

Rope—The price of cordage for next spring's supplies is unchanged. c in case iots Montre.i S°’lb' JascSl •" per ccnt- Proof,
For large lots dealers should write jobbers for quotations. Small lots u * Soecial Quotation; nn iar *1 a< '?e Powdcr. ss-tb. kegs, $3.25 per 
are as follows: Sisal, »Mc. base; lobster rope, 9%c. ; British manilla, 9*c. ; tâinin. dvnami'' P»"<1er. Detonate,
base, best manilla. ,o*c. base. • Ma./in? Innlr.t’,,.« ?“*• 5'°°°' 75c" per ,0° ’ brok=n lot*.

Sheet Lead.—The price of sheet lead is also very firm, 3 lbs. and I “ “o,e, '• , to" «ThelM*** ' 'w'" : ' to *" ho1”- *« : * -
heavier, $4.75 per cwt., in roils, and $5.75 in smaller quantities. ■ ,oc per'ib Fuses DIatiniim$Sîi Y'’6'. ,Ead'ng- ,c- pcr foot : connertin..
s!=igShe!h7eTisr,==i$ $f.” o : th=inagboveTr= aTbYsT priced  ̂^

charcoal'$Yso". " ^ ^ ^ ' C Head, C.,bo£ U'I

Turpentine. Prices now quoted arc as high as $, to $t.to in bbls., „c. lesTthan s^gauge, American',8 gaLe'and EeVlï.h'T= ’""“'"Y '*
and $T.o5 to in smaller quantities. The market is open. ,, are American ,nl< 01.. a-d EngHsh aS-vanYe Egh a® arC <‘<”"val<;Dt"-

White Lead.—For Canadian pure, in 50 and 25-Ib. irons, $6.23 is being Galvanized Pipe .(See Pine Wrnuirht mlBrandram's B.B. genuine in 25, so, and roclb. irons, $7.3,, and Iron.-Tbe foilowing qnotLttonY .re no, |iv« b»l. of carloads e,
B.B_ No. ., $6.10. The trade expect prices to be much higher before storet-No. 1 Summerlee, $21.50 to $22 per ton; Elected Summeriee,' $2, 

g' $«.$e: soft Summeriee, $20.50 to $„ ; Carron special, $21 to $2,.50;
Carron soft, $20.50 to $21; Clarence, $18.50 to $i9; Cleveland, $18.50 to

fob
$3-55 :

asked.

Zinc.—This commodity is very firm, $7.50 for casks and $8 for smaller 
quantities. Spelter is $2.75 per cwt.
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THETOIINDATION COMPANY
LIMITED

MONTREAL, CANADABANK OF OTTAWA BUILDING

RECENT CONTRACT

Dominion Express Building, Montreal
THIS OFFICE BUILDING WILL BE BUILT UPON

PNEUMATIC CAISSON FOUNDATIONS
THESE WILL BE

THE DEEPEST FOUNDATIONS IN THE CITY
The Pneumatic Caissons in this Foundation will be carried 

down to Bed Rock 90 feet Below Street Level

We Invite Inquiries in Reference to Cost and Design of Difficult Foundation Work.

THE CANADIAN ENGINEERJanuary 26, 1911. 59

m
iw

n



It is considered by the London Economist that the present dullness 
in trade and the recent financial depression in the United States 
plained mainly by a distrust of the banking and currency laws, and by 
the policy of maintaining high tariff prices whatever the consumptive 
demand may be.

There are no especial features in Canadian trade at the moment. A 
fairly steady consumptive demand exists and prices are maintained.

The following are the wholesale prices for Toronto, where not otherwise 
explained, although for broken quantities higher prices are quoted

Antimony.—The demand is less active, and the price remains un­
changed at $8.50.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per 
dozen, $7 to $9.

Bar Iron.—$2.05 to $2.15, base, per 100 lbs., from stock to wholesale
dealer. Free movement.

Bar Mild Steel.—Per 100 lbs., $2.15 to $2.25. Sleigh shoe and other 
take same relative advance.

Boiler Plates.—%-inch and heavier $2.20. Boiler heads 25c. per 100 
pounds advance on plate. Tank plate, 3-16-inch, $2.40 per 100 pounds.

Boiler Tubes.—Orders continue active. Lap-welded, steel, 154-inch, 
ioc. ; 154-inch, 9c. per 10 foot; 2-inch, $8.50 to $9; 2 54-inch, $10; 254-inch, 
$10.50; 3-inch, $12.10; 354-inch, $15; 4-inch, $19.

Building Paper.—Plain, 27c. per roll; tarred, 35c. Nothing doing.
Bricks.—In active movement, with very firm tone. Price at some yards 

$9.50, at others, $10.00 to $11.00 for common. Don Valley (pressed brick 
are in request. 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. until further notice, per ton of 2,000 lbs., i-inch, 
2-inch, or larger, price all the same. Rubble stone, 55c. per ton, Schaw 
station, and a good deal moving. Broken granite is selling at $3 per 
ton for good Oshawa, or Quebec Province. In October and November 
competition forced prices of limestone up to 90c., the city and the pro­
vince competing for several thousand tons. But the reservoir and the 
hydro-electric being bjth supplied, normal prices have been resumed. 
One quarry (Maloney’s) will run all winter to supply stone for the 
Island.

Laths.—St,e Lumber, etc.
Lead.—Prices are firm at $3.65.
Lead Wool.—$10.50 per nundrcd, $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,
$17 to $21 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, x-in. 
oy 4-in. and up, $15 to $17 per 1,000 ft. ; mill culls, $12 to $14. Hemlock, 
log run, culls out, $12 to $15. Railway Ties ; Standard Railway Ties,
wcmlnck 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., 
Ï1.75 to $2 ; 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 
carrying $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 steady and prices are : $2.40 per keg for 
cut, and $2.30 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, $1.25 to $1.45 per gallon; girder, 
bridge, and structural paint for steel or liron—shop or field— $1.45 to $1.55 
per gallon, in barrels ; liquid red lead in gallon cans, $2 per gallon.

Pipe.—Cast Iron.—The market shows a firm tone and trade is said to 
have been most satisfactory. Prices are firm, and approximately as fol­
lows :—$33 for 6 and 8-inch pipe and larger; $34 for 3-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 about the same,
steady, moderate-sized ___

being : 54-inch, $5.50, with 63 per cent, off for black, and 48 per cent, off
for galvanized ; fé-inch, $5.50, with 63 per cent, off for black, and 48 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 7254 per 
cent, off for black, and 62% per cent, off for galvanized ; 54-inch, $11.50;
1- inch, $16.50 ; 154-inch, $22.50; 154-inch, $27. On the. following the dis­
count is 73# per cent, for black, and 6354 per cent, for galvanized :
2- inch, $36; 2^-dnch, $57.50; 3-inch, $75.50. Discount on the following is

per cent, off on black, and 6154 per cent, off for galvanized : 3]/2- 
inch, $95; 4-inch, $1.08.

Plates and Sheets.—Steel.—The market is steady. Quotations are: $2.20 
for 3-16 ; $2.30 for 5i; and $2.10 for % and thicker ; 12-gauge being $2.30;
14-gauge, $2.15 ; and 16-gauge, $2.10.

Rails.—Quotations on steel rails are necessarily only approximate and
lerdn.,”r„.TCitfi0"’ quantity and delivery required. A range ol Coal-Anthracite egg and stove, $7.25 P=r ton; chestnut, scarce, $7 50- 
ra.ls, per gros, ton of 2,240 lbs., f.o.b mill Re-laying rail., arc quoted at pca coal $6oo per ton In the United States there is an open market
f27 naif29 P'r ton> accord'°e to condition of rail and location. for bituminous coal and a great number of qualities exist. We quote-

nalfiaJ n 7 7 ; "i „ , „ Youghiogheny lump coal on car, here, $3.75 to $3.80; mine run, $3 6.Roofing. Ready roofing, two-ply, 70c per roll; three-ply, 9Sc per roll , 5,/ck $ to $2.gs; lump coal fro,, other district,, $3 „ to
Roow’eeme'nt -a i,hl. nfDg I, ■ ■ ' ’ "T T S ’ ^i $3-7°; mine run ,oc les, ; slack, $=.6o to $2.70; cancel coal plentiful it
*00fin! -M™ V bbls~ °f 4°/b fl5’ If'.; m„5"gc °? ’ 20C- per ga,Ion- $7.50 per ton ; coke, Solvey foundry, which is largely used here, quote, at

na„U, ?.g- Ptr; ^ar and Pitch; Nails Roofing). from $5.75 to $6.00; Reynoldsville, $4.90 to $S..o; Connelsville, 72-hour Coke
Rope. Prices are steady, at gc. per lb. for s.sal, and ,o%c. for Manila. $ 0 t0 *$ Nu’t coyal is very scarce.

Wire rope crucible steeel six-strands, mue ten wires; tf-.n., $2.75; 5-6, Copper Ingot—The market has reached a firm basis, and holders
$3-751 X, $4.75; X, $5.25; X, $6.25 ; H, $8; x. $10; i-in., $12 per too feet. , auite st;ff . $ . lbs

Spikes-Railway spike, are steady, at $2.45 per .00 pounds, base of Detonator Caps.-7sc. to per .00; case ots ; 75c. per too; broken 
SYi x 9-16. Ship spikes are steady at $2.85 per 100 pounds, base of x 10 quantities, $1. * uru*cn
,ncbétî«|deh f.îr»nC o • , , .. . - Dynamite, per pound, 21 to 25c., as to quantity
is on the dull s"Ir 1C” ^ *S P“ Ce°L Demand ; Felt Roofing—Not much moving, price continues as befrre, $,.80 per

T«e^r^iPhD»cheS"rS<;iC lumb”’ etc-. . , ... . Fire Bricks—English and Scotch, $30 to $35; American, $2S to $tt Der
Tar and Pitch-Coal tar $4 per barrel of 40 gallons, weighing about ,_000 Fire cl $8 to $I2 per ton. ’ * 5 10 ”5 P«

500 pounds ; roofing pitch, No ., 75=- P« too pounds ; No. 2, S5c. per Fuses-Electric Blasting—Double strength 4 feet, $4.50. 6 ...
pounds; pme tar $9.50 per barrel of 40 gallons ; refined coal tar, $450 , 8 f„t $ IO f„t, $6. Single strength, 4 feet, $3.50; 6 feet $4 • 8 f«V 

roofing)’6 ” PmC P h’ 3C‘ Per b-; r05m’ 3Mc- (See bm,dlng paper- also ,4.Jo; fcrt- $j- p„ 100 count. Bennetf, double tape fuse, $6 '
Tin.—Prices are firm at $44. *CCt*
Zinc.—The tone is easy, at 6%c.

the tone is firm, though prices lots

Cement—Car lots, $1.65 per barrel, without bags. In 1,000 barrel 
lots, $1.55. In smaller parcels $1.90 is asked by city dealers. Bags, 40c. 
extra.

are

per 1,000

Chain.—54-inch, $5.75; s-*6-lnch, $5-*s; 54-inch, $4.15; 7.16-inch 
$3-95 ; /4-inch, $3.75; 9-16-inch, $3-7°; 54-inch, $3.55; 54-inch, $3.45; %-inch' 
$3.40 ; i-inch, $3.40, per 100 lbs.

Iron Pipe.—A steady request at former prices Black, %.
inch, $2.03; Jé-inch, $2.25; 54-inch, $2.63; 54-inch, $3.28; i-inch, $4.70* 1V. 
inch, $6.41 ; i54-inch, $7.70; 2-inch, $10.26; 2 54-inch, $16.39; 3-inch,* $21.52• 
154-inch, 27.08 ; 4-inch, $30.78; 454-inch, $35.75; 5-inch, $39.85; 6-inch $51.70! 
Galvanized, 54-inch, $2.86 ; 54-inch, $3.08 ; 54-inch, $3.48; gf-inch* $4.4-1- 
i-inch, $6.35 ! 154-inch, $8.66; 154-inch, $10.40; 2-inch, $13.86, per 100 feet 

PTg Iron.—We quote Clarence at $20.50, for No. 3; Cleveland $2050- 
Summerlee, $22 ; Hamilton quotes a little irregular, between $’i0 and 
$20. A steady business is being done at these figures.

Lead.—Trade is steady, with good outlook, price unchanged

Iron

CAMP SUPPLIES.
Beans.—Prime beans, $1.85 to $1.90.
Butter.—Fresh made creamery, 24 to 26c.
Canned Goods.—Per Dozen.—Corn, $1.00 ; peas, $1.20 to $2.00; beans, 

$1.00 ; tomatoes, $1.45 ; peaches, 2s, $1.90 ; and 3s, $2.90 ; pears, 2s, $1.80; 
and 3s, $2.40 ; salmon best brands, i-lb. tails, $2.07, and flats, $2.25; 
other grades, $1.40 to $2.10.

Cheese.—The market ranges from 11 to i?c., covering all Canadian
makes.

Coffee.—Mocha, 22 to 30c. ; Santos, 18 to 21c. ; Rio, 15 to 18c.
Dried Fruits.—Currants, Filiatras, 654 to 954c.; dates, 554c. ; raisins, 

Valentias, 754 to 854c. ; prunes, 854 to 12c.
Eggs.—No. 1 eggs are 26c. ; selects, 30c. ; new laid, 50 to 60c.
Flour.—Manitoba, 1st patents, $5.60 per barrel ; and patents, $5.10, 

strong bakers', $4.90.
Molasses and Syrup.—Molasses, New Orleans, 27 to 28c. ; Barbados, 

34 to 36c. ; Porto Rico, 40 to 43c ; syrup, barrels, 3c. ; 2-lb. tins, 2 dozen 
to case, $2.25 per case.

Potatoes—Per go lbs., good quality, 85 to 95c.
Rice and Tapioca.—Rice, grade B, in 100-lb. bags, 354 to 354 ; Tapi­

oca, medium pearl, 554 to 8c.
Rolled Oats.—Oatmeal $2.45 per bag ; rolled oats, $2.20, bags.
Sugar.—Granulated, bags, $4.60 ; yellow, $4.20 to $4.45 ; Barrels 5c. 

above bag prices.
^ea- Tapans, 20 to 38c. ; Ceylons, 20 to 40e. ; Ceylon, greens, iq to 25c.: 

China, green, 14 to 50c.
Fish. Salt fish.—No. 1 green cod, $8 to $0 per bbl. ; herring, $4.50 

per bbl. ; salmon, $8.50 per half barrel. Smoked fish.—Bloaters, $1.25 
per large box ; baddies, 8c. per lb. ; kippered herring, per box, $1.20 to

at $3-75

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 
moderate.

Lumber.—Dejnand less brisk, because of the late season of the year but 
prices are not materially altered. Pine is good value at $32 to $40 per M for 
dressing, according to width required ; common stock boards $28 to $33- 
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 is in dem nd and' held quite 
firmly, we quote $17.50 to $18; spruce flooring in ca lots, $22 to $24- 
shingles, British Columbia, are steady, we quote $3.10; lath, No. 1 $4.60’ 
white nine, 48-inch, No. 2, $3.75 ; for 32-inch. $1.85 is asked.

Nalls.—Wire. $2.35 base : cut, $2.60; spikes, $2.85 per keg of too lbs 
Pitch and Tar.—Pitch, unchanged at 70c. per 100 lbs. Coal tar $3 c, 

per barrel. Season is over. ' *5
Plaster of Paris.—Calcined, New Brunswick, hammer brand car lot* 

$i.oc: retail. $2.15 per barrel of 300 lbs. ' '
Putty.—In bladders, strictly pure, per 100 lbs., $2.60; in barrel lots 

$2.m. Plasterer's, $2.15 per barrel of three bushels.
Ready Roofing.—Prices are as 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 
great variety of sizes and qualities, so that it is difficult to indicate prices 
But No. 1 Bangor slate 10x16 may be quoted at $7 per square of 100 
square feet, f.o.b., cars, Toronto ; seconds, 50c. less. Mottled $725* 
green. $7, with a prospect of advance. Dealers are fairly busy. ’

Rope—Sisal, 954c. per lb. ; pure Manila, io54c. per lb., Base. *
Sand.—Sharp, for cement or brick work, $1.05 per ton f.o.b 

Toronto siding. * * *’

to $4.

Provisions—Salt Pork.—$24 to $31 per bbl. ; beef. $18 
smoked hams, 14 to 19c. per lb. ; lard, 14 to 15c. for pure, and n54 to 
12c. per lb. for compound ; bacon, 13 to xRc.

ner bbl. :

Toronto, January 26th, ion.
Trading in the United States ie a mixture of purchases and sales at 

present, with the net result in doubt. The stock market in New York is 
distinctly apathetic on a very light volume of business.

There is a decline of exports from United States nort of New York 
showing the great decrease -V t» as compared with the «ame week
tor 1910.
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Sewer Pipe.—
4-in. 6-in. g-in. 12-in. 24-in.
$0.25 $0.40 $0.65 $1.00 $3.25

1.60 2.60 4.00 13.00
3.25 5.00 16.25
a.6o 4.00 13.00

2.00 3.20 6.50 15.00 ..........
Bends   0.75 1.20 1.95 3.00 9.75
Above is the October list, as changed. The retail price is less 65 

per cent, off these figures on all sizes 9 inches and under, or less 60 per 
cent off these figures on anything over 9 inches. For car-load lots 73 
per cent, off list at factory. Demand normal.

Steel Beams and Channels.—Active.—We quote:—$2.75 per 100 lbs., ac­
cording to size and quantity; if cut, $3 per 100 lbs.; angles, 1% by 3-16 
and larger, $2.50; tees, $2.80 to $3 per 100 pounds. Extra for smaller sizes 
of angles and tees.

Sheet Steel.—American Bessemer, 10-gauge, $2.50; 12-gauge, $2.55; 14- 
gauge, $2.35; 17, 18, and 20-gauge, $2.45; 22 and 24-gauge, $2.55; 26-gauge,
$2.65; 28-gauge, $2.80. A very active movement is reported at unchanged 
prices.

Sheets Galvanized.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36 
inches wide; 10-gauge, $3.00; 12-14-gauge, $3.00; 16, 18, 20, $3.20; 22-24,
$3-35» 26, $3.50; 28, $3.05; 29, $4.25; io%, $4.25 per 100 lbs. Fleur de Lis— . . . . , , „
28-gauge, $4.10; 26, $3.80 per 100 lbs. Active and firm at these prices. The probable erection during e summer of head 'j^ces for the

Tank Plate.-3.-6 inch, $,.4o per ,oo lb,. Winnipeg Electric Railway at the corner of Notre Dame and Albert Street,
Tool Steel.—Jowett’s special pink label, ioJ4c. Cammel-Laird, 16c the building of the Sterling Bank on Portage Avenue, and the re-erection 

"H ED" high speed tool steel 6sc of a sreat building for the Bank of Commerce on Mam Street, together
a5k:dn-weh;,i,,mqa„r=,C=^tr4r,n=C"d' S‘t0CkS arC light and hi8h PriCeS arC Stiee^are"! Laofhethde gfeat

wheel jewel pattern knocked down, $.,* ! “u "^th^aEL tht? SAJSÏS

per dozen; set up, $zz.6o. Pan Canadian, navvy steel tray, steel wheel. ar<_ course o{ preparation in their offices to prove it, even if publie 
$3-30 each; Pan American steel trav, steel wheel, $4.15 each. announcement may not yet be made regarding them.

Zinc Spelter.—Demand not so brisk, and the market easier at $6 to Anvils.—Per pound, xo to 12J4c. ; Buckworth anvils, 80 lbs., and up,
105<c. ; anvil and vice combined, each, $5.50.

Axes.—Chopping axes, per dozen, $6 to $9; double bits, $12.10 per

Straight pipe, per foot
Single junction, 1 or 2 ft long
Double junctions .....................
Increasers and reducers ...........
P. & H. H. traps ..................... Bar SteelX.2S

SMOOTH FINISHIRON FINISH
REELED

At low prices for satisfactory qualities

A. C. LESLIE ® CO., Limited
MONTREAL

$6.25.
CAMP SUPPLIES.

Beef.—By carcases, $8.50 to $9.50.
Butter.—Butter is firmly held since last issue, dairy prints are 

ÎI to 23C., creamery prints, 27 to 28c. per lb. $ 0 Wankegan. $3.30 .
Canned Goods—Peas, $1.35 to $1.75; tomatoes, 3s, $1.35 to $1.40; 1 Bar |r0n.—$2.50 to $2.60.

pumpkins, 3s, gy'Ac.-, corn, 95c. to 97 'Ac.; peaches, as, $1.8754 ; yellow, Bara—Crow $4 per too pounds.
$1.82^ to $1.87# ; strawberries, as, heavy syrup, $1.80; raspberries as, ' Beams and’channels.-$3 to $3.-0 per 100 up to t5-inch, (4, 30, 41, 5o.
$1.80 to $1.9714- |lfj I3?j ,33> ,45> ,76.)

Cheese.—Moderately firm, large, 1254 to tajfc. ; twins, 12% to 13c. 1 ’ Boards.£-No 1 Common Pine, 8 in. to 12 in., $38 to $45; siding. No 2
Coffee.—Rio, Green, i454 to 15c.; Mocha, 21 to a3c. ; Java, 20 to 31c.; White pine> 6 in p jss; cun red or white pine or spruce, $24.50; No. 1 Clear 

Bantos, 15 to zee.. . . , Cedar, 6 in., 8 to 16 ft., $60; Nos. z and 2 British Columbia
Dried Fruits.—Raisins, new, Valencia, 8 to 856 c.; seeded, x-lb. packets, 6-n . . .

fancy, 8c.; 16-oz. packets, choice, 754c.; Sultanas, good, 854c. ; fine, 954c. ; "’Brlok’s—$m $12 $13 per M, three grades.
choice, ,0 to tic.; fancy, tac. ; Filiatras currants, cleaned, 7% to 8c.; Building Paper. to 7c. per pound. No. , tarred, 84c. per roll; plain,
Vostizzas, 9 to IOC. ; uncleaned currants, 6H to 7Mc. j #oc . No ° tarrcd- 62%c.; plain, 56c.

Eggs.—Ordinary fresh, 30c. ; strictly new-laid, 50c. coal and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large
Flour.-Prices unchanged thus far; thus, Manitoba Hour, first patents, , $ ton lots, net; Alleghany soft coal; carload lots, basis, Win*.

$5.40, second, $4.90; strong bakers, $4.70; Ontario flour winter wheat ; f.o.b., cars, $6 per ton; cannel coal, $,0.50 per ton; Galt coal, $2
patents, $4 per barrel. Lower quotation, at some point». carload lots, $9 single ton; coke, single ton, $7 at yard; large lot,

T "a”. per tonl sh°rts> j21 per ton- . , „ special rate,. American coke, $,. to $.,.50 a ton; Crow’, Nest, $.0
Lard,—Tierces, %c. up abroad, and we quote 13c. here; tubs, ,3%c. ; Copper wlre._Coppcred market wire, No. 7, $4 pcr I00 lb,.; No. 6, $4;

Pa d , , . , , ,. No. 10, $4.06; No. 12, $4.20 ; No. 14, $4.40; No. 16, $4.7o.
Molasses.-Barbados, barrels, 37 to 45c.; West Indian, 27 to 30c.; Cement.-$2.4o to $2.75 per barrel in cotton bags.

N=Wpnri.ea\TS’, 30 l°h f0r . VI . Chain.—Coil, proof, %-inch, $7; 5-16-inch, $5.50; jt-inch, $4.90; 7-16-inch
off heav'7 $°=4 so to $,, 50 P" ^ $4.75; 14-inch, $4.4-1 H-inch, $4.=o; «-inch, $4.„5; ,ogging ch^n .l6.inch
off, heavy $24.50 to $25. $6.50; ^,inch> $6; %-inch, $8.50; jack ,ron, single, per dozen yards. t5c. to

a rBw 3/Sc- per lb-. Pataa. 5 to sMc., Japan 5 to 6c. double, 25c. to $1; trace-chains, per dozen, $5.25 to $6.
Salmon.—As before stated. We quote Fraser River, tails, $2.05; flats Copper-Tinned, boiler, z654c. ; planished, 29%=.; boiler and T K nits

$2.20 ; River Inlet, $1.90; cohoes, $1.70. -Iaia tfBned pcr ccot. discount ' ' p *
Smoked and Dry Salt Meats—Long clear bacon, re to t2%c. per lb., Dynamite—$11 to $13 per case,

tons and cases; hams, large, 14 to 15c.; small 16 to i6!4c. ; rolls, 12 to Hair—Plasterers' 90c. to $1.15 per bale.
.30. ; breakfast bacon 17 to 18c. ; backs (plain), ,9 to 20c.; backs (pea- Hinges—Heavy T and strap, per ,00 lbs., $6 to $7.50; light, do, 6s
than smoked ~°C' ' Sh°U der hamS’ MC'1 green mCatS OUt °f pick,C’ ,c' ,C5S per cent; screw book and binge, 6 to to inches, sMc. per lb ; ,2 inches

Spices—Allspice, 18 to 19c. ; nutmegs, 30 to 75c.: cream tartar, 25 to “p' calvlnlzed^ron—Apollo, .<>*, $4.90; 28, $4.70; 26, $4.30; „ $410- ,4

nennerC°whP;te 2’= Z™''’ PCPPCr' ’ ^ Smgap0rC- ’4 tQ '7C‘= $4.»o; 20, $4; -8, $3.95 1 ■«. $3-9=; Queen's Head, 28. $4.9o; ,6. U70 i '
Sugar—Granulated, $4.70 per ,00 lbs., in barrels; Acadia, $4.65; yellow, ,;o0—Ited’ish 'iron, .00 lb,„ $4.75 base; sheet, black, t4 to 22 gauge,

$3.75; 24-gauge, $3*9° î 26-gauge, $4; 28-gauge, $4.10. Galvanized—American,
18 to 20-gauge, $4.40; 22 to 24-gauge, $4.65; 26-gauge, $4.65; 28-gauge, 
$4.90; 30-gauge, $5-*5 Pcr 100 ^s- Queen's Head, 22 to 24-gauge, $4.65; 
16-gauge English, er 30-gauge American, $4.90; 30-gauge American, $5.15; 
Fleur de Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75;
American, $5.

Barbed Wire.—4 point and 2 point, common, $3.15 per cwt. ; Baker,

spruce, 4 to

:

Syrup.—Corn syrup, special bright, 3#c. per lb.
Teas—Japans, 20 to 35e. per lb.; Young Hysons, 16 to 35c.; Ceylons, 

17 to 38c. per lb.
Vegetables.—Potatoes—Ontario, 90c. per bag, on railway track, Tor­

onto; Ontario Delawares bring $1, and New Brunswick Delawares $1.10; 
onions by crate, Spanish, $2.25 to $2.50; Canadian, $1.50 per bag: 
carrots, 60c. per bag ; beets, 80c. per bag ; turnips, 40c. per bag. Fall 
apples sell at $3 per barrel, for ordinary, but first-class bring $3.50 to

30-gauge

Lumber.—No. 1 pine, spruce, tamarac, 2x4, 2x6, 2x8, 8 to 16 feet, 
;pt 10 feet, $29; British Columbia fir and cedar, 2x4, 2x6, and 2x8, 

ii to 16 feet, $32; ax2o, 4x20, up to 32 feet, $42.
Nalls.—$4 to $4.25 per 100. Wire base, $2.85 ; cut base, $2.90.
Picks.—Clay, $5 per dozen; pick mattocks, $6 per dozen; elevishes, 7c. 

per lb. (132.)
Pipe.—Iron, black, per 100 feet, &-inch, $2.5o; 14-inch, $2.80; 54-inch, 

$3.40; tf-inch, $4.60; I-inch, $6.60; xtf-inch, $9; 154-inch, $10.75; 2-inch, 
$14.40; galvanized, 56-inch, $4.25; tf-inch $5.75; i-inch, $8.35; ltf-inch, 
$11.35; 156-inch, $13-60; 2-mch, $i8.xo. Lead, 656c. per lb.

Pitch.—Pine. $6.50 per barrel; in less than barrel lots, 4c. per lb. ; 
roofing pitch, $1 per cwt

Plaster.—Per barrel, $3.25.
Roofing Paper.—60 to 67560c. per roll.
Rope

$5-
TORONTO HORSE MARKET.

There are a number of people looking around for cheaper grades of 
horses for shipment to the North-West. Crops being a little light in the 
West farmers are looking for cheaper horses, or trying to obtain the 
same horse at a price 25 per cent, less than the regular figure.

Prices are standing at ab^ut the same level as last week. Desirable 
drafters are bringing $225 to $275, general purpose $150 to $200, wagon 
horses $160 to $200, drivers $100 to $225, and serviceably sound $35 to $100.

AMERICAN HORSE MARKET.
The Chicago horse market closed the year fairly active, with some­

what brisk retail trade. There have been symptoms of revival of farm 
trade .during the past week, and that outlet is expected to broaden early 
in the new year.

Desirable drafters are selling at $22,5 to $32.5, light drafters $175 to 
$225, chunks $ico to $200, delivery wagon horses $150 to $200, and choice 
heavy feeders $1^: to $215.

Cotton, H to 56-in., and larger 23c. lb.; deep sea, i656c. ; lath 
yarn. 0^6 to qHc. ; pure Manila, per lb., x3%c. ; British Manila, ntfc. ; 
sisal, io56c.

Shingles.—No. 1 British Columbia cedar, $4; No. 2, $3.50; No. 1 
dimension, $5; No. t band saw, $6.

Spikes.—Basis as follows:—1#, 5 and 6, $4.75; $-*5 * 5 and 6, $4.40; 
x e. 7 and 8, $4.25: 56 x 8. 9, 10, and 12, $4.05; 25c. extra on other sides.

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, $3 base; cast tool steel, lb., 9 to ia56c.

Staples.—Fence, $2.40 per tço lbs.
Timber—Roui;b, 8x2 to 14x16 up to 32 feet, $38; 6x20, 8x20, np to 

32 feet, $42.
Tool Steel.—856 to 15c. per pound.

Winnipeg, January 23rd, 1911.
Trading shows that the markets are sti'l quiet, but from in­

quiries made last week, the outlook for the building trade for 1911 is 
very bright indeed. Local architects assure inquirers that the instruc­
tions they have already received for all classes of buildings are greater in 
number and in importance than ever before given them at this season of 
the year.
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Samson
Turbines

When driving electrical generators, the water wheels 
should develop the nominal power needed at from ^ to fâ 
gate, so that the wheels can easily take care of any over­
load by opening the gates wider.

At these gate openings the Samson gives its 
highest efficiency, so that it is specially suited for 
this work. And it is a good wheel for all water 
power purposes.

Shall we send you our Catalogue ?

William Hamilton Co., Ltd. ■ ■

Peterborough! Ontario.

H
* ■ Ife ,

U- 1 ___ _i_

Our LONDON

FRICTION CLUTCH HOIST
I I 9 9

The Eastern Pipe and 

Construction Co., Ltd.
— PATENT APPLIED FOR —

Single and Double Drum
Can be used with any style or make of engine. Simple, 

durable, easily operated and inexpensive.
Here are some of its many uses Car Pulling

Concrete and Mortar Con- 
/\ Bridge Building [veyors
Li Ice Houses

Mining 
Hay Loading 
Contractors’ Work 
Well Digging 
Docks and Warehouses 
Logging 
Pile Driving
Sewer Builders, Etc., Etc.

Water Works Contractors
MANUFACTURERS OF

<I WOODEN WATER PIPE
For Water Works Systems, 

Domestic Water Supply, Hydraulic Mining 
Insulated Wire Conduits,

Steam Pipe Casings, Acid proof Pipe for 
Mines, Tanneries and Pulp Mills 

Sizes from 2 in. to 24 in.

WJ i

V

CONTRACTORS 
WILL FIND OUR LINE 

MOST COMPLETE 
All kinds of transmission supplies 

and freight elevators

WRITE FOR INFORMATION

Box 329, Alexandria
ONTARIO

LONDON GAS POWER CO., LTD.
(Formerly Scott Machine Co.)

290-290 YorK St. - London, Out.
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HAVE YOU 
A WANT

If you have a position vacant, or if 
you want a position, an advertise­
ment in the Canadian Engineer will 
do the trick. Two cents per word.

NOTICE
Western Canada firm with large connection, open to 
handle Builders’ iron Work and Mechanical Specialties 
on Commission basis. Correspondence solicited.
WESTERN STEEL & IRON CO., WINNIPEG, Can.

When writing to Advertisers mention The Canadian 
Engineer—you will confer a favor on both 

Advertiser and Publisher.

POSITIONS WANTED

WATERWORKS ENGINEER with valuable experience 
in design and construction of reservoirs and other hydraulic 
works, management of works, waste prevention, etc., is 
open for engagement. Box 144, Canadian Engineer.

AN ENGINEER, with considerable experience (abroad) 
on railway’s survey and construction, good testimonials and 
references ; desirous of obtaining work on any railway in 
Canada, six years on railways in India. Apply, care of Box 
150, The Canadian Engineer.

POSITIONS VACANT

WANTED for a town in British Columbia a road-way 
foreman or inspector. In applying, state fully experience, 
I. D., Box 408, Canadian Engineer.

APPLICATIONS will be received by undersigned for the 
position of Commissioner of Works for Town of North Bay. 
Applicants will state salary, experience and references. M. 
W. Flannery, Town Clerk, North Bay.

FOR SALE—Set of books stationary engineering ; 
also a set on telegraph engineering, including a complete 
electrical experimenting outfit. Address Box 146, Canadian 
Engineer.

on

FOR SALE.—Complete detailed drawings of 
matic vacuum heating system. This is an excellent 
tuni-ty for some civil engineer with a little capital who will 
consider the financing of a new business. Box 152, Canadian 
Engineer.

an auto- 
oppor-

PATENT NOTICE.

Any one desiring to obtain the Sumping Crate, covered 
by Canadian Patent No. 116292, granted on January 26th, 
1909, to Chas. Thos. Coe, of Albany, New York, may do so 
upon application to the undersigned who are prepared to 
supply all reasonable demands on the part of the public for 
the invention, and from whom all information can be obtain­
ed. Fetherstonhaugh & Co., 5 Elgin St., Ottawa, Canada ; 
Russel S. Smart, resident.

Tenders Called For
CITY OF STRATHCONA, ALBERTA.

Tenders for Engine, Boilers and Generator.

Tenders addressed to David Ewing, Chief Engineer, 
Power House, Strathcona, Alberta, for above machinery, will 
be received until noon, Wednesday, March 1st, 1911. Speci­
fications may be obtained upon application to the under­
signed.

A. J. McLEAN,
City Engineer.

I
TENDERS CALLED FOR.

MUNICIPALITY OF M O NT-L AU RI ER, CO. LABELLE,
P.Q.

Water Supply.

Sealed tenders addressed to the undersigned, registered 
and endorsed “TENDER FOR WATER SUPPLY AT 
MONT-LAURIER, P.Q.,” will be received until Monday, 
February 20th, 1911, for the construction of a water supply 
for the said municipality.

Plans, specifications and form of contract can be seen, 
and form of tenders obtained at Mont-Laurier or at the office 
of the Engineers of the Municipality, Messrs. BEIQUE & 
CHARTON, Room 502, Quebec Bank Building, Montreal.

Persons tendering are notified that tenders will not be 
considered unless made on the forms supplied, and signed 
with their actual signatures, stating their occupations and 
places of residence. Each tender must be accompanied by 
an accepted cheque on a chartered bank, payable to the 
order of the Mayor of Mont-Laurier, for che sum of three 
hundred dollars ($300.00), which will be forfeited if the 
person tendering declines to enter into the contract when 
called upon to do so, or fail to complete the work contracted 
for. If the tender be not accepted, the cheque will be re­
turned.

The municipality does not bind itself to accept the low­
est or any tender.

By order,
ANTHIME DUBREUIL,

Mayor of Mont-Laurier,
Rapide de l’Orignal, P.Q.

Mont-Laurier, January 19th, 1911.

(Continued on page 66.)
!

Technical Books
The Filtration of Public Water Supplies__By Allen

Hazen. Third edition, revised and enlarged, 8vo., xii. + 321 
pages, fully illustrated with line and half-tone cuts, cloth, 
$300.

Sewer Design.—By H. N. Ogden, C.E., Assistant Pro­
fessor of Civil Engineering, Cornell University, 
xi. + 234 pages, 54 figures, five plates, cloth, $2.00.

Sewage Disposal In the United States.—By Geo. W. 
Rafter, M. Am. Soc. C.E., and M. N. Baker. Third edition, 
625 pages, 4to., illustrated, $6.00.

Waterworks for Small Cities and Towns.—By John Good- 
ell, 281 pages, 6 x 9, 53 illustrations, $2.00

12DQ0.,

Development and Electrical Distribution of Water-power.
—By Lamar Lyndon. A purely engineering treatise. 158 
illustrations, 8vo., cloth, 324 pages. New York, 1908. $3.00.

Book Department, Canadian Engineer
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Tenders Called For i

AMERICAN SEWER 
PIPE COMPANY

ip&

NOTICE TO CONTRACTORS.

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, January 31st, 1911, for 
Travelling Crane.

Envelopes containing tenders must be plainly marked 
on the outside as to contents.

Specifications may be seen and forms of tender obtained 
from the Toronto Hydro-Electric System, City Hall, Toronto.

Tenderers shall submit with their tender the names of 
two personal sureties (approved of by the City Treasurer), 
not members of the City Council, or officers of the Corpora­
tion of the City of Toronto, or, in lieu of said sureties, the 
bond of a Guarantee Company approved as aforesaid.

The usual conditions relating to tendering, as prescribed 
by city by-law, must be strictly complied with, or the ten­
ders will not be entertained.

The lowest or any tender not necessarily accepted.
G. R. GEARY (Mayor),

Chairman Board of Control.

AKRON, OHIO 
best. Our prices

General Offices
We can serve you 
right. The quality of our Goods is of the 
highest excellence. We are the largest 

manufacturers of

are

Vitrified Salt Glazed 
Sanitary Sewer Pipe

IN THE WORLD.
We manufacture Sewer Pipe in all sizes 
3 ins. to 42 ins. Lengths, 2 to 3 feet. 
Socket, Standard or Deep and Wide. Thick­
ness in sizes 15 ins. to 42 ins., both Standard 
and Double Strength. We also manufacture 
Flue Lining, Wall Coping, Vitrified Conduit, 
Vitrified Curb, Paving Blocks, Drain Tile, 
etc. Cheap substitutes made from cement 
plaster disintegrate. Metal substitutes rust. 

Send for catalogue.
FOR QUALITY WE INVITE COMPARISON. 
For prices, etc,, address our Boston office—

City Hall, Toronto, January 19th, 1911.

TOWN OF PEMBROKE, ONTARIO. 201 Devonshire St.,BOSTON, MASS.
Tenders for Laying and Jointing an Intake Pipe, Etc.

NOTICE TO CONTRACTORS.Tenders are required on or before Monday, the 13th of 
February, 1911, at 2 o’clock p.m., addressed to Mr. E. A. 
Dunlop (Chairman of Water Committee), Pembroke.

Tender to include for all labor, etc., in connection with 
laying about 5,400 feet of 18-inch Lapwelded Steel Intake 
Pipe, and the construction of a Concrete Pump Well.

Forms of Tender may be obtained and Specifications 
and plans examined either at the offices of Mr. T. Aird Mur­
ray, No. 303 Lumsden Building, Toronto, or at the office of 
the Resident Engineer, Mr. J. L. Armour, Pembroke, on or 
after the 30th inst.

The right is reserved to reject any or all tenders.
By order,

Civic Supplies.

Sealed tenders addressed to the Chairman of the Board 
of Control, City Hall, Ottawa, will be received by the Sec­
retary of the Board of Control, City Hall, Ottawa, up to 4 
p.m., Tuesday, February 14th, 1911, endorsed “Tender for 
Broken Stone, Brick, Stone Curbing, Stone Setts, Cement, 
Plank and Cedar, Sand Vitrified Clay Pipe, Asphalt, Cast­
ings, or Hardware, as the case may be.

Specifications, form of tender and full particulars may 
be obtained on application at the City Engineer’s Office, 
City Hall, Ottawa.

Any tender received after the above stated time will be 
declared informal.

The Corporation does not bind itself to accept the low- 
tender.

Ottawa, January 21st, igu.

W. L. HUNTER, Mayor.
Pembroke.T. Aird Murray, Consulting Engineer,

Toronto, Ont.
est or any

NEWTON J. KER,
City Engineer.TOWN OF PEMBROKE, ONTARIO.

Tenders for Laying and Jointing Water Mains, Etc. NOTICE TO CONTRACTORS. 

Waterworks Supplies.Tenders are required to be delivered on or before Mon­
day, 13th February, 1911, at 3 o’clock p.m., addressed to 
Mr. E. A. Dunlop (Chairman of Water Committee), Pem­
broke.

Tenders to include for all labor, etc., in connection with 
laying about 5,900 feet of 16-inch water main, together with 
fixing valves and hydrants.

Forms of Tender may be obtained and Specifications 
and plans examined either at the offices of Mr. T. Aird Mur­
ray, No. 303 Lumsden Building, Toronto, or at the office of 
the’Resident Engineer, Mr. J. L. Armour, Pembroke, on cr 
after the 30th inst.

The right is reserved to reject any or all tenders.
By order,

Sealed tenders addressed to the Chairman of the Water­
works Committee, City Hall, Ottawa, will be received by 
registered post only, up to 4 p.m., Tuesday, February 14th, 
1911, for the supply and delivery of Brasswork, Special 
Pipe Castings, Hydrants, Cast Iron Pipe. Lead Pipe and 
Pig Lead. Valves or Oils and Grease as the case may be.

Specifications, form of tender and full particulars may 
be obtained on application at the City Engineer’s Office, 
City Hall, Ottawa.

Any tender received after the above stated time will be 
declared informal.

The Corporation does not bind itself to accept, the low­
est or any tender.

Ottawa, January 21st

W. L. HUNTER, Mayor.
Pembroke. NEWTON J. KER. 

1911.
T. Aird Murray, Consulting Engineer,

Toronto, Ont. City Engineer.
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Largest General Engineering Works in the Dominion of Canada

CONTRACTORS’ EQUIPMENT Water TurbinesCARRIED IN STOCK.

Wheeled Scrapers 
Drag Scrapers 
Buck Scrapers 

Wheel Barrows, Road Plows and Tools,
MARION DREDGES FOR DRAINAGE, DYKING AND 

IRRIGATION SERVICE.
London Concrete Machinery Co.'e

Face down Block Machines, Cement Mixers, Cement Brick Machines, 
Tile Moulds, Cement Workers' Tools,

Contractors’, Loggers', and Railroad Supplies.

Champion Rock Crushers 
Champion Road Graders. 
Champion Road Rollers

Dump Wagons 
Dump Carts 
Dump Cars Highest Efficiency

Turbine Governors
Closest Regulation

TURBINE 
4000 h.p. 500 rev. 

62 feet head

A. G. BROWN & CO.
1048 Westminster Ave., VANCOUVER, B.C. 

Phone 4804.
CALCARY, Alta.

P.O. Box 228. Phone 2002.

UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE 

AND ENGINEERING
Courses in —

1. CIVIL ENGINEERING. 5. ANALYTICAL AND AP-
2. MINING

INC.
3. MECHANICAL ENGI­

NEERING.
4. ARCHITECTURE.

Leading to ACADEMIC and PROFESSIONAL Degrees

f ;yENGINEER- PLIED CHEMISTRY.
6. CHEMICAL ENGI­

NEERING.
7. ELECTRICAL

NEERINC.
ENGI-

KVAERNER BRUG
KRISTI ANI A, NORWAY

Canadian Representatives :
18 Toronto 8t., TORONTO

For Calendar and other information apply to the Secretary
A T. LAING CANADIAN AGENCIES
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HYDRAULIC 
PRESSES - PUMPS

r^~
JACKS

Perrin - Toronto
(Illustration shows Hydraulic Jack for Chicago Drainage Canal.)

ROBB CORLISS ENGINES
Have the Armstrong-Corliss valve gear, which will 

operate at a higher speed than the ordinary 
releasing gear.

This valve gear does not depend on springs or dash 
pots for closing and runs without noise.

FA im JP

BB
The wearing parts of the valve gear are enclosed

in oil so that friction isin a casing and run 
reduced to a minimum.«8

Robb Engineering Co DISTRICT OFFICES :
Canadian Express Building, Montreal, R. W. ROBB, Manager 

I Traders Bank Building, Toronto, WM. McKAY, Manager. 
Union Bank Building, Winnipeg, W. F. PORTER, Manager. 
Grain Exchange Building, Calgaiy, J. F. PORTER, ManagerLIMITED

AMHERST, N.S.

DOMINION BRIDGE CO., LTD., MONTREAL, P. Q.
TURNTABLES, ROOF TRUSSES 

STEEL BUILDINGS
ELECTRIC &. HAND POWER CRANES 
Structural META L WORK of all kinds

PLATES, ETC., IN STOCK

BRIDGES
BEAMS, CH AN N ELS, ANGLES,

SHONE PNEUMATIC EJECTORS
THE ARMSTRONG IMPROVED

PACKER RATCHET DRILLS
FOR RAISING SEWAGE AUTOMATICALLY

Over three hundred separate installations 
in satisfactory use throughout the world, 
in CITIES, DISTRICTS and BUILDINGS. 
Descriptive pamphlet upon application.Hardened all over 

Packed One In a Box 
Will Outwear Two of the Soft Kind

We make the best and most complete line of Ratchet 
Drills on the market. Write for Catalog. i

All Steel

SHONE COMPANY
861 BLACKHAWK STREET CHICAGO, ILL.

hydraulic tools'..........• ■ eswsBaHi 11 ITT
Pumps, Presses, Punches, Shears, Shaft Straighteners, 
Rail Benders, Motor Lifts. Jacks, Valves, Fittings, etc. 
Write for catalogs. See our large ad. in first issue each 
month. We build to order to meet special requirements.m ARMSTRONG BROS. TOOL CO.

WATSON-STILLMAN CO.,
57 CHURCH STREET

“The Tool Holder People”
NEW YORK107 N. Frenclaco Ave. CHICAGO. U.S A



January 26, 1911. THE CANADIAN ENGINEER 69

CAWTHRA MULOCK, President GORDON F. PERRY, General Manager

NATIONAL IRON WORKS, Limited
LARGEST MANUFACTURERS IN CANADA OF

f

■■C AST*ircUN"Pl*P E
Any Size, For WATER, GAS, CULVERT or SEWER

LARGE STOCK FOR PROMPT DELIVERY

Lake or Rail Shipment office, works and Docks: ASHBRIDGE’S BAY, TORONTO
PHONE MAIN 5038

PATENT ATTORNEYS

I LOYD BLACK MORE KM I gii* ■sorrel
II PROMPTLY SECUREDI

We solicit the business of Manufacturers, 
Engineers and others who realize the advisabil­
ity of having their Patent business transacted 
by Experts» Preliminary advice free. Charges 
moderate. Our Inventor’s Adviser sent upon 
request. Marion & Marion, New York Life Bldg, 
Montreal s and Washington, D.Cn U.S.A.

w

PATENTS]17 Elgin st ottawa-lumsden blc TORONTO
SEND SKETCH AND DESCRIPTION FOR FREE SEARCH 
WRITE FOR BOOK PATENT PROTECTION SENT FREE 
PERSONAL ATTENOANCE CIVEN CASES AT COV'T OFFICES

pwuiina.ioninbai WtSI.IUHONTOM 

|AL80jnONTRUL,OTTAWA ^WINNIPEG* VVAamwf.TnJ

PHONE M. 2689

J. EDGAR PARSONS
HAN BURY A. BUDDEN,
PATENT OFFICE

Barrister, Solicitor, Etc. Your
Name
Should

Room 29
Canada Permanent Bide.

18 Toronto Street 
TORONTOMONTREAL

M.Chart.I.P.A,, Barrister,Solicitor 
and Patent Agent

RIDOUf & MAYBEEOffices New York
Life Building

Cable Address,
“ Brevet.”

Solicitors off Patents
Counsel, Solicitors and Experts In

PATENT SUITS
Agencies in the leading countries of the world 

John G. Ridout,
Barrister, etc.

Manning Chambers. Queen
bePATENTS 

FETHERSTONHAUGH & GO.
J.E.Mavbbb 
Mech. Eng.

St. W..TORONTO,

HereTHE OLD ESTABLISHED FIRM DMTCMTC SECURED in all COUNTRIES I A I LU I O 25 Consecutive Years’ Practice.
Charges Moderate

Trade Marks and Designs.
Information and AdviceHEAD OFFICE, Royal Bank 

Building, 10 King St. E. Toronto. FREE. James J. Sheehy, X
Box BriÜDiM WASHINGTON, D.C.

Write for RatesOffices in Montreal, Ottawa, Winnipeg 
Canada, and Washington,and Vancouver,

D.C., U.S.A.

Reach the Principal Contractors through 
THE CANADIAN ENGINEER

Municipal contracts should be let at the lowest possible figure. You cannot secure 
low bids unless you place your proposition before a large number of contractors. 
The larger the number, the greater the competition and consequent saving. More 
contractors look for proposed work in THE CANADIAN .ENGINEER than in 
any other engineering publication in Canada.

Only Civil Engineering Paper in Canada
Toronto - Montreal - WinnipegThe Canadian Engineer



AUTOMATIC ENGINES
i, refitted 12" and 24" x 30*, R. H. Corliss, tandem.
1, refitted 12" x 30*, R. or L. H. Corliss.

refitted g" and 16" x 12", C. C. Ball, tandem.
1] refitted 10" x iof, C. C. Ideal
x, new 10" x is0, R. H. Jewel.
1, refitted 10* x 24"t L. H. Brown.
1, refitted 9” x 24", L. H. Brown.
1, refitted 8" x 24", R. H. Brown, 
x, new 4%" x 6*e R. H. Jewel

HORIZONTAL ENGINES

1, refitted nJif x 14* L. H. slide valve.
1, new ia# x 15*, C. C. slide valve.
1, nearly new 12" x 12', C. C. slide valve, 
x, new nf x is",
1, nearly new xof 
1, refitted 8Y\0 x

C. slide valve.
»Sf, C. C. slide valve. 
R. H. slide valve.

PORTABLE ENGINES AND BOILERS

1, refitted xo* x n* portable engine and boiler.
1, refitted gV»n x xx^, portable engine and boiler.

1, refitted 9" x 12*, portable engine and boiler.
1, refitted 8" x 12', semiportable engine and boiler.
2, refitted 7" x iof, portable engines and boilers.

DUPLEX STEAM PUMPS
1 new 12* and 18TA0 x ioA0 x i2ff, compound 1 eooo,- 

000 gallons per day.
1, new xof x 6* x X2f, 325
1, refitted xof x 6" x 12*, 294 gallons per
2, new 8* x 5' x X2f, 224 gallons per minute.
1, refitted 7A0 x 6" x 10", 245 gallons per minute, 
x, refitted 7%" x 4#* x ion, 172 gallons per minute 

x, refitted 7* x 4* x '7*. isc calions oer minute.

gallons per minute.
minute.

7*, 125 gallons per
3, new 6" x 4" x 7", 1x4 gallons per minute, 
x, new 6" x sV*0 x 6*, 90 gallons per minute.
2, new s%0 x 3f x 5*, 100 gallons per minute.
3, refitted 4%" x 2Y\0 x 4", 40 gallons per mi 
X2 new 3* x 2n x 3*, a
3, refitted 4A0 x 2Y40 x 4', 40 gallons per minute. 
i2e new 3* x 2" x 3*, 20 gallons per minute 

Contractors* machinery for rental reasonable 
terms

H. W. PETRIE, Ltd.
VancouverToronto Montreal

THE70

FOR SALE
FIRE BOX BOILERS

1, refitted 40’ x 16', containing 43-354' tubes.
I, refitted 36' x 13', containing 44-354' tubes,
t, refitted 36' x 12' 10', containing 43-354' tubes.

HORIZONTAL BOILERS
1, new 73' x 13' 9', containing 88-354' tubes.
1, new 73' x 13' 6', containing 88-354' tubes, 
i. refitted 60' x 13’ 6'. containing 73-3' tubes.
1, refitted 54' x 14', containing 70-3" tub’es.
1, refitted 54' x 13', containing 65-3" tubes,
i. refitted 48' x it', containing 54-3' tubes.

!
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Jardine Universal Clamp Ratchet Drill
Indispensable for Machine Repairs, Factories, Machine 
Shops, Bridge Builders, Track Layers, Structural Metal 

Workers, have use for it. Send for description.

A. B. JARDINE CO., Hespeler, Ont.

For Sidings, Tramways, etc. 
12 to 80 lbs. per yard.RAILS New and Second-hand. Rails cut to specifi­
cation for any purpose.

JOHN J. GARTSHORE
Toronto58 Front Street, West

CEDAR. POLESFOR SALE from British Columbia. 
Three large yards filled with seasoned stock ready to ship.

THE LINDSLEY BROS. CO.
WASH.

Address

SPOKANE

Reaches weekly 
the LEADINGCanadian Civil> MeCham-

—< ,. cal, Railroad,
IvnginOOI* Municipal and

Provincial 
Works, Engineers and 
Engineering Contrac­
tors in ALL parts of 
Canada and United 
States and Europe.

All Its Readers Are Buyers

Rolled from Best Quality Steel.Over 50,000 miles in use.

Ralll Jo'lnti tor Standard and 
Special Rail Sections, also 
Girder, Step or Compromise, 
Frog and Switch, and Insu­
lating Rail Joints, protected 

by patents

The Rail Joint Co. 
of Canada, Limited :

. ____
Board of Trade - Montreal

WOLHAUPTB OINTWeber JointContinuous Joint

A. G. McGREGOR, Managing DirectorS. S. SELMAN, President
//
m ïïi

CANADIAN PIPE COMPANY1™ -.
•head office VANCOUVER B.C. p.o-box 915.

Mi
y

MANUFACTURERS OF

GALVANIZED WIRE WOUND and Continuons Stave WOODEN PIPE
FOR WATERWORKS SYSTEMS

No frost breaks, no corrosion. Its carrying capacity never decreases.

u
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We Guarantee 
Prompt Service

We have splendid railway facilities 

from our plants to any point in Ontario 

or the W est.
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Orangeville ; 

Hanover ; KirKfield ; Owen Sound ; Wiarton.
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The Canadian Engineer maintains a card index upon which is kept an up-to-date list 
of manufacturers of contractors supplies and engineering equipment. If you want the 
catalogues of any of these firms all you need do is to send us a postal giving your address 
and the list numbers (as printed below) of the catalogues you wish sent. This will save you time 
and labor and insure prompt service. This department can put you in direct communication 
with the principal manufacturers of and dealers in engineering equipment of all kinds.

i Air compressors, 
a Air lift pumping machinery.
3 Alloys.
4 Aluminum.
5 Angles (see structural steel).
6 Architects' supplies.
7 Asbestos and Asbestos Pro­

ducts.
8 Asphalt
9 Asphalt plants and tools.

*° Bars (steel)
*i Bearing Metals.
,a Bearings, ball and roller.
*3 Belt dressing.
14 Belt tighteners.
«5 Belting, chain, link,
16 Benders (rail).
17 Blacksmiths' tools.
18 Blast furnaces and fittings.
19 Blasting powder, 
ao Blocks and tackle, 
ai Blowers.
aa Boiler fittings, mountings and 

tubes.
a3 Boiler tubes.
34 Boilers (tubular).
35 Boilers (water-tube). 
a6 Bolts.
37 Bolts (machine).

•7A Bonding for Concrete.
38 Bonds (Contractors').
89 Books (engineering and tech­

nical).
Boots.
Brackets and 
Brick and tile.
Brick (paving).
Bridge builders.
Bridge engineers.
Bridges (concrete).
Buckets.
Buckets (clam shell).
Buckets (concrete).
Buckets (dredging and 

vating).

Cables (manila).
Cableways.
Caisson Foundations.
Car replacers.
Carbolineum.
Cars (ballast).
Cars (concrete).
Cars (dumping).
Cars (industrial).
Cars (inspection).
Carts and wagons (ash and 

dump).
Carts (concrete).

M C««tings (malleable iron).
•• Castings (steel).
*« Cement
*5 Cement block a ad brick 

«7 Cement-making machinery.

58 Cement testing machines.
59 Cement waterproofing.
60 Centers.
61 Chemists.
6a Chimneys (concrete).
63 Chimneys (steel).
64 Clutches (friction).
65 Coal and ore-handling machin­

ery.
66 Cofferdams.
67 Compressed-air tools.
68 Concrete block machines
69 Concrete reinforcement
70 Conduits (steel)
71 Conduits (vitrified clay).
7a Contractors’ (general).
73 Conveying machinery.
74 Conveyers (belt).
75 Conveyers (cable).
76 Cordage.
77 Cranes and hoists.
78 Cranes (derrick).
79 Cranes (electric).
80 Cranes (hand-power).
81 Cranes (locomotive).
8a Cranes (travelling).
83 Crusher castings (rock).
84 Crushing rolls.
85 Culverts.
86 Curb (steel).

114 Fire brick and fire clay.
1x5 Forgings (steel).
116 Foundations.
117 Foundry equipment and sup­

plies.
118 Frogs and switches (ry.).

119 Garbage crematories, 
xao Gas producers, 
tax Gates and valves, 
xaa Gauges (steam), (see

specialties).
123 Generators (electric).
134 Governors (water-wheel).
125 Grain elevators and

tanks.
126 Grinding & Mixing Machinery.

127 Hand cars.
*28 Heating and ventilating ma­

chinery.
139 Hoists (chain and rope).
130 Hoists (pneumatic).
131 Hoists (steam).
132 Hydrants.

133 Ice and
chinery.

134 Incline cableway engines.
135 Inspection of materials.
136 Irrigation supplies.

163 Pulverizers.
164 Pumps (pneumatic).
165 Pumps (centrifugal).
166 Pumps (diaphragm).
167 Pumps (waterworks).

108 Rail joints, fastenings and
specialties.

169 Railroad track supplies.
170 Rails and track.
171 Rails, second-hand.
173 Railways, industrial and

gauge.
173 Reinforcement steel for

crete structures.
174 Riveting hammers.
175 Riveting machines.
176 Road machinery.
177 Road oils.
178 Road rollers.
*79 Roofing.
180 Rope (wire).
181 Rubber boots.

182 Sand-blast machines.
:83 Scarifiers.
184 Schools and colleges.
185 Scrapers, road.
186 Second-hand machinery and

supplies.
187 Sewage disposal
188 Sewer braces.
189 Sewer buckets.
190 Sewer flushers (automatic).
191 Sewer pipe.
193 Shovels (steam).
193 Shovels and picks (hand)
194 Sluice gates.
195 Steam specialties.
196 Steel substructures for tanks. 
107 Street-cleaning implements, me

chinery and snow plow*
198 Street sprinklers.
199 Structural materii 
aoo Structural steel

narrow-

storage

canvas, etc.

refrigerating

87 Dams (concrete).
88 Derails.
89 Derricks (pile driving).
90 Derricks (steam).
91 Drafting Instruments and sup­

plies (see engineers' and 
surveyors' instruments and 
supplies).

9a Dredging machinery.
93 Drills (pneumatic).
94 Drills (rock).
95 Drums (hoisting).
96 Dryers (cement, asphalt and

97 Dynamite.

'37 Jacks (screw and lever)
138 Jacks (hydraulic).
*39 Jacks (pneumatic).
140 Jacks (track).

*4* Kilns (cement).

14a Lamp posts.
143 Levels.
*43A Lights (Contractors' & Munici­

pal).
144 Locomotives (industrial and

light).
145 Locomotives (steam*
146 Locomotives (traction;.

147 Manganese steel
148 Manhole covers.
149 Meters (water, oil and gas).
150 Mixers (asphalt).

151 Oakum.

15a Paints and metal coatings.
153 Paving joint filter.
154 Penstocks.
155 Pile driving machinery.
156 Pile protection.
?57 Piling (interlocking steel).
158 Pipe (galvanized iron).
*59 Pipe (reinforced concrete).
160 Pipe (riveted steel).
161 Pipe (wood).
162 Portland cement.

cross-arma

exca-

aoi Testing laboratories 
ists, etc.).

303 Ties (steel and wood).
303 Tile.
304 Track tools.
205 Traction ditching machines. 
3 of Transits.
307 Trench excavating machi
308 Turbine pumps.
309 Turntables (overhead).

310 Valves (sluice).

3,1 Wagons (contracto 
212 Wagons (garbage).

1 ' u agous (oil).
214 Well-drilling machin
215 Wheelbarrows.
216 Winches.

98 Elevators (bucket).
99 Engineers and contractors.

100 Engineers' and surveyors' in­
struments and supplies, 

xox Engines (compressed air).
Ioa Engines (gas, gasoline, oil).
103 Engines (high duty—pumping).
104 Engines (hoisting).
105 Engines (oil).
106 Engines (steam).
X07 Engines (traction).
xo8 Excavating machinery.
109 Explosives, 
xxo Fans.
iix Fence, railing and posts 
xxa Filters (feed water).
1x3 Filters (water).

B. J. COGHLIN CO., LIMITED.
MANUFACTURERS OF

ENGINEERS’ AND RAILWAY 
SPRINGS 
CROW BARS

432-430 St. PatiX St. 
MONTREAL

SUPPLIES
WIRE ROPE 
CHAIN

TRACK TOOLS 
GUY ANCHORS 

COTTON WASTE, Etc,

THE CANADIAN ENGINEER72 January 26, 1911.

CATALOGUE INDEX
Some of the most valuable information on engineering and contracting subjects is to 

be found in the trade literature of the large supply houses.
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I The name u GREENING” has become known from one end of Canada to the other 
as a synonym for the highest quality and the utmost reliability in

Wire ClothWire Rope 
Perforated Steel - Brass - Copper - Zinc

Steel Wire Chain
We manufacture Wire Machinery Guards to special order. These Guards are 
used in many factories and mills for protecting operatives from contact with 
dangerous machinery. “ Prevention is better than Cure.” A few dollars spent 
in Wire Machinery Guards may save thousands in damage actions.

Get our quotations on Woven Wire for any purpose. Also on 
Window Guards, Tool Room Partitions, Mining Screens, etc.; and on 
Wire Rope for all purposes, Steel Wire Chains and Perforated Metals.

Our Big Output Means Close Prices
CATALOG AND SAMPLES MAILED ON REQUEST

The B. Greening Wire Co
LIMITED

Hamilton, Ont. Montreal, Que.

THE CANADIAN ENGINEERJanuary 26, 1911. 73

GREENING GOODS 
ARE RELIABLE GOODS
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AMONG THE MANUFACTURERS
A department tor the benefit of all readers to contain news from the manufacturer and Inventor to the profession.

AIR COMPRESSOR FOUNDATIONS. water and a broom. Make a grout composed of one part 
Portland cement, one part clean sharp sand, and four parts 
gravel screened to %-inch mesh and free from earthy mat­
ter. The sand and cement should be thoroughly mixed dry, 
then the gravel added and thoroughly mixed and then just 
enough water added to make a stiff mixture. This should 
be tamped under the base of the machine thoroughly, using 

inch board and tamping it in sufficiently to bring it up 
about a couple of inches inside the castings and continuing 
until the grout is built out 4 inches or 5 inches around the 
base of the frame and pillow block, in order to hold the 
grout from flowing back out. The whole top of the founda­
tion should then be covered with grout to the height of the 
dam and levelled off with a straight edge and trowel, fin­
ishing about i inch above the base of the machine. In 
warm weather or in a warm engine room the top of the 
foundation should be kept damp a few days to prevent it 
setting too quickly. When the grout is thoroughly set, for 
which not less than a week should be allowed, the founda­
tion bolt nuts should be screwed down tight and the setting 
of the machine is completed.—(Canadian Rand Company 
Catalogue.)

A timber foundation is frequently used for small sizes. 
A compressor, however, is usually a permanent fixture and 
a first-class foundation costs little more than a poor one, 
and is so much more satisfactory in the end that we will 
assume the purchaser of the compressor will put it on a 
good secure foundation.

The foundation should be constructed of concrete mixed 
in the following proportions :—One part best Portland 
cement, three parts clean sharp sand and five parts broken 
stone, by measure. The sand and cement should be mixed 
dry, after which the water is to be added. The stone is put 
in last and all are thoroughly mixed. In ordering materials 
provide one cubic yard of stone, one half yard of sand and 
one 375 pound barrel of Portland cement for each cubic 
yard of foundation.

For roughly estimating the cost of foundations a figure 
of seven to eight dollars per cubic yard may be used, in­
cluding the excavation (in earth) and all materials and labor.

We furnish in advance of the shipment of the Com­
pressor, if requested, a foundation plan showing the loca­
tion of bolts, dimensions of foundation, distance between 
the fly-wheels, etc. From this plan a wooden template 
should be made and located at a height which will bring 
the top of the anchor bolts, suspended from it, at the proper 
distance above the top of the foundation. To allow for pos­
sible inaccuracies, sufficient space should be left around 
each bolt to premit of moving it an inch in every direction. 
This is best accomplished by slipping pieces of pipe over 
the bolts. The upper ends of the pipes should come just 
below the surface of the foundation so they may be left 
in after the foundation is completed. Tight wooden boxes 
may be used but we recommend pipes. If wooden boxes 
are used, follow instructions on foundation plan. “Make 
boxes of water-soaked lumber and loosen them daily while 
building foundation. Remove boxes as soon as foundation 
has set and fill around bolts with grout after the compres­
sor is placed.”

The top of the foundation should come about one to 
two inches below the level at which the base of the com­
pressor is set, to allow for pouring grout under the ma­
chine, as described in the next paragraph. The top of the 
foundation should be left rough and should be kept wet 
until the machine is grouted in so that the grouting will 
bond to the top of the foundation.

When the foundation is “set” the compressor may be 
lowered upon it, each bolt being guided to its proper posi­
tion. A level should then be placed on the crosshead guides. 
A number of iron wedges are to be inserted between the 
foundation and the base of the machine and driven in so 
as to bring the compressor perfectly level without strain 
and about 2 inches above the rough top of the foundation. 
Every precaution should be taken to have the compressor 
set level for this insures correct adjustment and alignment 
throughout. When the levelling is completed (with the nuts 
loose on the foundation bolts) the holes around the founda­
tion bolts should be filled with a grout thin enough to flow 
readily. A dam for holding grout should then be formed 
around the edge of the foundation and the top should be 
about 1 inch higher than the base of the machine. The top 
of the foundation should be washed off thoroughly with

a 1

NEW INCORPORATIONS

Edmonton, Alta__Northern Commission Co., $25,000.
Red Deer, Alta.—Colonial Securities Corporation, $250

OOO.

Galt, Ont__Canadian Motors, $250,000; G.. A. Dobble,
E. J. Getty, F. S. Scott.

Nipissing, Ont.—Twin Lake Lumber Co., $40,000; E. 
Hurlburt, E. F. Armstrong, T. Rowlandson.

Owen Sound, Ont.—Great Lakes Lumber Co., $40,000; 
W. A. Rowland, H. E. Rowland, J. M. Rowland.

Port Arthur, Ont.—Rocmac Road Corporation of Amer­
ica, $100,000; F. H. Keefer, E. A. Paterson, H. A. Keefer.

Niagara Falls, Ont.—Creditors Corporation, $25 
D. Kirkpatrick, Queenston ; C. J. Saph, H. F. Tupper, 
Niagara Falls.

Megantic, Que.—Louise Lumber Co., $20 
Craig, Sherbrooke ; L. Bolduc, St. Victor de Tring ; E. 
Huard, Megantic.

Sault Ste. Marie, Ont.—Montreal Tisdale Gold Mines, 
$2,000,000 ; A. C. Boyce, Sault Ste. Marie ; T. M. Craig, 
Sherbrooke ; W. H. Fisher, Montreal.

Calgary, Alta.—Calgary Business College, $ 10,000. 
Kritchell Motor Car Co., $24,000. Agencies, Limited, $25,- 

Alberta Engineering Co., $100,

,000 ;

,000 ; T. M.

000. ' 100.
Ottawa, Ont.—Kyle’s Cabinet Works, $100,000 ; S. L. 

Kyle, MacR. Kyle, W. J. Code. Sulphur Mining Co., $500,- 
000; F. H. Chrysler, C. J. R. Bethune, N. G. Larmonth. 
North Fork Power Co., $500,000; F. H. Chrysler, C. J. R. 
Bethune, N. G. Larmonth.

Toronto.—Canadian Militaire Auto Co., $100,000; C. F. 
Ritchie, A. E. Knox. Randall & Johnston, $250,000 ; J. 
Randall, W. Johnston, J. C. Johnston. Standard Structural 
Co., $10,000; P- H. Anthony, R. \V. E. Cox, L. E. Dowling. 
Erie Timber and Land Co., $100,000; A. H. Royce, R. B. 
Henderson, A. M. Boyd.
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Canada Cement Co.
LIMITED

Manufacturers High Grade

Portland
Cement

HEAD OFFICE, MONTREAL

MILLS AT

Hull, Que.

Marlbank, Ont. Lakefield, Ont. Belleville, Ont. 

Port Colborne, Ont. Owen Sound, Ont. 

and Calgary, Alta.

Montreal, Que.

SALES OFFICES

Montreal
Toronto

Winnipeg
Calgary



STRAIGHT LINE POWER DRIVEN

CLASS “ NE-1”

AIR COMPRESSORS
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Standard Construction for Class '‘NE-1” Belt Driven Compressor.

The RAND CLASS “N E-i” Straight Line Power Driven Air Compressor, with enclosed 
dust-proof frames, splash lubrication and high-speed inlet and outlet valves is the 
latest development in small power-driven compressor design.

A splash lubrication system is employed on this type which literally showers all 
bearings and reciprocating parts with oil which is returned to the oil basin in the 
frame, to be used over and over with very little loss.

Reciprocating parts are all enclosed in a perfectly dust-proof frame with removable 
oil-guard over the crank and a side door in front of the crosshead, making all parts 
easily accessible, yet keeping the outside of the machine free from oil.
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CANADIAN RAND CO., LIMITED
COMMERCIAL UNION BUILDING, MONTREAL.

TORONTO COBALT WINNIPEG LETHBRIDGE ROSSLAND VANCOUVER HALIFAX
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STRAIGHT LINE GEAR DRIVEN

CLASS “NE-1”

AIR COMPRESSORS

Standard Construction for Class “NE-1 M Gear Driven Compressor.

The RAND CLASS “ NE-x ” Straight Line Gear Driven Air Compressor, mounted on a 
sub-base and directly geared to an electric motor, is the same in every detail as the 
machine illustrated on the opposite page, except that a gear is substituted for one of the 
belt wheels.

The exceptionally large capacities of these machines is accomplished through the use of un­
usually large air passages, efficient cooling system and an improved design of inlet and 
outlet valves.

Special attention has been given to the selection of materials of the very best quality with 
the result that great strength is attained without undue size and weight. The best of 
workmanship is used so that the purchaser of a Class “NE-i” Compressor is sure of the 
best small compressor obtainable.

Class “ NE-i Compressors are built in sizes ranging from 50 to 300 cubic feet of free air 
per minute.

CANADIAN RAND CO., LIMITED
COMMERCIAL UNION BUILDING, MONTREAL.

TORONTO COBALT WINNIPEG LETHBRIDGE ROSSLAND VANCOUVER HALIFAX
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Turbine Under 103 Feet Head.Governor for 12,500 H.P. Twin

The CANADIAN BOVING 
CO., Limited.F

Water and General 
Power Engineers

v
Î

164 Bay St. TORONTO

1
i

?..«T .
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Canadian Made.

Consol Transits and Levels

“Consol’’ Transits are made throughout in 
our own factory and are equal in every respect 
to the best English or American Instruments 
saving you the duty and the middle profit.

Every instrument rigidly inspected, thoroughly 

tested, and absolutely guaranteed.

On request we will send Photographs and 

Specification®.
Consol “5” Transit $igo.oo.

Consolidated Optical Co.,Limited
61-07 SIMCOE STREET - TORONTO

Calg'ary V ancouverWinnipegMontreal
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The Quality of the Fittings You Install
is of as much importance as the way you install them. Keep up the Standard by using these

■

Return BendTee Elbow Cross 45° Elbow

STANDARD FITTING & VALVE CO., LIMITED
Manufacturing Cast Iron Fittings i i ni nil

exclusively Ul U ELPH, ONT,

The Technical Publishing Company
Latest Publications on Engineering

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.
THE INTERNAL LUBRICATION OF STEAM

ENGINES FROM A MECHANICAL POINT OF VIEW. By T. 
C. Thomsen, M.Soc.D.C.E. Crown 8vo. Illustrated. Cloth, gilt 
lettered. Prie

STEELTON, PEINNA., U.S.A.
Design—Fabricate—Erect 

All Structures of Steel
6d. net, post free as. gd.

THE DESIGN OF CONDENSING PLANT.
A Practical Treatise by F. W. Wright. With numerous Tables 
and fully illustrated. Price 3s. 6<L net, post free 3s. iod.

MODERN GAS AND OIL ENGINES. NEW YORK, N.Y.
71 Broadway. 

BALTIMORE, MD 
Continental Trust Bldg. 

BOSTON, MASS.
70 Kilby Street. 

CHICAGO, ILL. 
Western Union Bldg. 
MEXICO CITY, MEX. 
Edlfiolo de "La Mutua."

PHILADELPHIA, PA. 
Morris Building. 

SAN FRANCISCO, CAL. 
1605 Ohronlole Bldg. 
ST. LOUIS, MO. 

Commonwealth Trust Bids. 
LONDON, ENG.

110 Cannon Street 
STEELTON. P*

At Worfce.

Profusely illustrated. A full and exhaustive Treatment of the De­
sign, Construction, and Working of Gas and Oil Engines up to 
date. By Frederick Grover, Assoc.M.Inst.C.E. 
enlarged Edition. Crown 8vo, cloth, price 5s. net, post free, 5s. 4<L

Fifth new and

THE MANAGEMENT OF SMALL ENGINEERING
WORKSHOPS. By Arthur H. Barker, B.A., B.Sc., Wh.Sc., etc.. 
Author of "Graphical Calculus," "Graphic Methods of Engine De­
sign," etc. Crown, 8vo, cloth, price 7s. 6d. net, post free, 7s. nd.

ENGINEERING ESTIMATES AND GOST AC­
COUNTS. By F. G. Burton, formerly Manager of the Milford 
Haven Shipbuilding and Engineering Company, Limited. Second 
Edition. Crown, 8vo, cloth, price 3*. °et, post free anywhere, 
3». 3d.

CENTRIFUGAL PUMPS, TURBINES. AND WAT-

Poison Iron Worksthe Theory and Practice of Hydraulics 
By Chas. H. Innés, M.A.,

ER MOTORS: inch*
(specially adapted foi Engineers).
Lecturer on Engineering, at the Rutherford College, Newcastle-on. 
Tyne. Fourth Edition, enlarged. Crown, 8vo, price, 4s. 6d. net, 
post free anywhere, 4s. iod. LimitedPRACTICAL ENGINEERING POCKET BOOK
AND DIARY. Indispensable to Engineers, Mechanics, Draftsmen, 
Science Students, etc., price, is. 3d., cloth edition ; is. gd., leather 
edition. Toronto Canada

PRACTICAL ENGINEER ELECTRICAL POCKET
BOOK AND DIARY. The most useful handbook published on 
electricity. Price, is. 3d., cloth editionj is. gd. leather edition.

A complete list of our engineering publications will be sent post 
free on application, also Sample Copy of The Practical Engineer. Steel Shipbuilders 

Engineers ««The Technical Publishing C0„ Ltd. J Boilermakers55-56 Chancery Lane, London, W.G. England
t

Hayward Buckets Mean 
Quicker Handling

Simply because they’re stronger, easy to handle and produce 
results at the least cost. We make two types—the Orange Peel 
and Clam Shell. And there are many different styles of thes.é two 
general types.

For the speedy handling of coal, ore, broken stone, sand, 
gravel, etc., there’s nothing to equal Hayward Buckets.

Send for Catalogues 55 and 36.

1

The Hayward Company
50 Church Street, New York

Send for
Catalogue No. 36.
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Cleveland Bridge and Engineering
Company, Limited. DARLINGTON

ENGLAND

*
' if-

A
r’mMr

'

Bridge over the River Menam designed and constructed for the Royal Siamese State Railways.

Specialists in the Design, Manufacture and Erection of Bridges and all 
classes of Iron and Steel Structural Work.

CANADIAN OFFICE MONTREAL, QUE.Canadian Express Building

Montreal
Toronto
St. John, N.B.
Winnipeg
Caigary
Edmonton and
Vancouver

The j. c. McLaren belting co.,
Manufacturers and Dealers in LIMITED

Belting, Card Clothing, and 
----------Mill Supplies. —

SMITH & COVENTRY. LTD.
ENGLAND.MANCHESTER,

BIt,!

k
Kg 1

"(fif I
'M EMLJ

7

MILLING MACHINES
BEVEL WHEEL PLANERS

DRILLING TAPPING MACHINES 
BRASS FINISHERS’

KEY SEATING
BORING MILLS,

1<<}v

LATHES
MACHINES

PLANERS, SLOTTERS.

PEACOCK BROTHERS 68 BEAVER HALL HILL,
9 MONTREAL.

Sole Canadian 
Representatives,



GUARANTEED S

BREWERIES T\ f£ vJ> 
SAW MILLS I • U.i\ • 

MINES 
LAUNDRIES

THE BEST FOR

DYE HOUSEV.

O’ and•t,
ALL EXPOSED 

SITUATIONS

D. K. McLAREN, Limited,
MONTREAL 

309.311 Craig, W.
TORONTO 
200 King, W,

VANCOUVER 
418 Abbott St.

QUEBEC 
21 St. Peter St.

ST. JOHN, N.B. 
64 Prince William St.

Pedlar Corrugated 
Culvert

is made in all sizes up to 6 feet, from non-corrosive 
galvanized metal. Extra wide and extra deep 
gâtions give tremendous strength. Write Specifica­
tions for Railway Embankment, Municipal or County 
Work or Industrial Work of any kind requiring 
pressure and frost resisting construction. Pedlar’s 
Corrugated Culvert will meet the needs specified.

corru-

Nesting Style 
Telescopis Style

For extra heavy construction, Pedlar Culvert is 
made in built-up sections, requiring minimum field 
work to place in position. For smaller work, nest­
ing sections are supplied and assembled at the field. 
Sizes up to 72 inch. Furnished in car lengths, or 
taken down.

WRITE FOR BOOKLET

THE
PEDLAR PEOPLE

OF OSHAWA

POWER PLANTS
We manufacture

ENGINES Medium or slow speed Corliss, 
-----------------------  automatic high speed Tangye
Clipper and Leonard Slide Valve.
BOILERS Locomotive Stationary Return Tubu- 
----------------------  lar, upright Eclipse semi-portable,
marine

TANKS and HEATERS 
SHEET IRON WORK

We are sole agents for Browett-Lindley Vertical Quick Revolution Steam 
Engines (English), National Gas Engine Co's Engines and Producers 
(English.)

E. LEONARD & SONS
LONDON, ONT.

Montreal. st. John, N.B. Calgary. Vancouver.

BALATA BELTING

Start a Cement 
Tile Factory 

in Your Town
Here is THE one business 
with an unlimited field 
which will produce profit

Month after month and year after year w-e 
have set forth in this publication the bene­
fits of drainage, the possibilities of a 
cement tile factory and the merits of the 
Schenk Cement Drain Tile Machine and 
still there are hundreds of you who have 
not yet given the matter the proper thought 
and attention. There are hundreds of vou 
who seem to be satisfied with the little 
profit you are now making and simply over­
look the big things you can do in the tile 
business. We want you to start a tile 
factory in your town. There is no chance 
for you to lose, we will tell you how to start 
and then all you have to do is to use just 
common horse sense and your success is 
assured.

THE RIGHT MACHINE
Now about the Tile Machine; we believe 
the Schenk to be the best and are willing 
to back our belief with most any kind of 

• a guarantee. We suggest the following to 
relieve any doubt you may have as to its 
superiority.
We absolutely guarantee that the Schenk 
Machine, with the aid of six men, a mixer 
and the power, will make from 3,000 to 
5,000 perfect tile in ten hours. We further 
guarantee that the Schenk will make more 
tile, better tile and with less expense than 
any other tile machine made.

Oh, there are a whole lot of things we 
want to tell you about this business and 
about this machine, so the quickest way 
to get the truth is for you to send your 
name and address for our latest cata­
log which tells the complete story.
Do it to-day.

n

The Cement Tile Machinery Co.
“ Creators of the Cement Tile Industry ”

WATERLOO, IOWA
Canadian Factory at Chatham, Ont.
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Calgary Iron WorksMcLEAN AND PEASLEE
526-7 Traders Bank Building

New and Used Electrical Apparatus.
TORONTO

Limited

Iron and Brass Founders,
Iron Columns and Eye Beams, 
Light and Heavy Forgings, 
Machinery Repairs of all kinds.

500 VOLT MOTORS.
We have some special bargains this week in 500 

volt motors, amongst them the following :—
2, 5% H.P. 1,600 R.P.M. shunt wound West­

inghouse, complete.
2, 7% H.P. 1,650 R.P.M. shunt wound Gen­

eral Electric, complete.
1, 10 H.P. 500—1,800 R.P.M. Canadian Gen 

eral Electric, variable speed, complete.
1, 12 H.P. 1,500 R.P.M. shunt wound, West­

inghouse, complete.
All Carefully overhauled and fine values, 

particulars. Other sizes on application.

Ml
EESSKkJ

Manufacturers of
Water Gate Valves

All sizes in stock.

410 Ninth Avenue, East
CALGARY, Alta

Get
When writing to Advertisers mention The Canadian Engineer 

—you confer a favor on both Advertiser and Publisher.

HYDRANTS
Advertising in
The Canadian Engineer

Is not an Expense- 
It is an Investment

Iron and Brass Founders
Joist HangersIron Columns

Engine and Boiler Work a 
Specialty.

Estimates furnished on application.

UNION IRON WORKS
ALTA.CALGARY

QUALITY
Material and Workmanship of 

the Best in Our
Safety Switches, Frogs, 

Crossings, General 
Railroad Track Equipment

and

Automatic Safety Switch 
Stands

CANADIAN RAMAPO 
IRON WORKS, Limited

WORKS.
NIAGARA FALLS, ONTARIO, CANADA

I
$6,

J.

sm

_ BRANCHES
605 Eastern Townships Bank, 

Montreal, Que.
354 Main Street,STYLE 17

Kamapo Automatic Safety Switch Stand
STYLE 20

Winnipeg.
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Simplicity of construction 
is a feature that has 
been kept prominently in 
view in the design of L

Westinghouse Steam Turbines

'

Westinghouse Double-Flow Steam Turbine.

together with the simplification of the whole power house equipment, thereby 
reducing the investment, the cost of labor and up-keep. Nothing that 
contributes to the highest degree of commercial economy is overlooked, 
as that is the only sort of economy that pays.

Westinghouse Turbines are made in four modified types, each having 
its particular field. Single-Flow Turbines, Double-Flow Turbines, 
Exhaust-Steam Turbines and Non-condensing Turbines.

SEND FOR CATALOGUES.

Canadian Westinghouse Company, Limited
General Office and Works : HAMILTON, ONTARIO.

ADDRESS NEAREST OFFICE.

Halifax, Telephone Building. 
Winnipeg, 158 Portage Ave.. East.

Toronto, Traders Bank Building. 
Montreal, 5» Victoria Square. Calgary, 311 Eighth Avenue, West 

Vancouver, 439 Pender Street.

ROBERTS Water FUters
ARE RECOGNIZED FOR

Simplicity, Durability and Efficiency
ARE ECONOMICAL IN CONSTRUCTION 

AND MAINTENANCE

Roberts Filter Manufacturing Co.
(Incorporated)

DARBY, PHILADELPHIA, PA.
No condition or demand 

Write
Licensed under 
JEWELL PATENTSbeyond us
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Hoisting Engines
All sizes—for all classes of work

When you require equipment of any description 
it will pay you to get our proposition.

“Ransome” Concrete Mixers—“Industrial” Cranes 
“Davenport” Locomotives — Steel Rails, etc etc.• 5

“ Marion ” Steam Shovels
--------  for --------

Railroads - Mines - Contractors
We furnish “ Marion ” Steam 
sizes, in both standard and revolving types.

inr ! \
i

V

“Reliance” Rock Crushers
We furnish crushers in all sizes either for portable or 
stationary work. Crush ng plants designed to suit 
your special requirements.

M-1

m AC-

“ Kilbourne & Jacobs ” Dump Cars
We offer these cars in all capacities for any gauge track. There is no 
better car on the market.. These cars have pressed steel underframes. 
Angle of dump is 45 degrees. The construction and material used are 
the best, 
being avoided.

The working parts are of steel, the use of castings

A
'n—

MONTREAL
Winnipeg and VancouverBranches

F. H. HOPKINS & CO.
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