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Are You Hopmg to Obtam More

Profitable En_gmeerlng Work ?

and ask for a qualification blank.
absolutely confidential.

It costs you nothing.

Write to the Information Department of The Canadian Engineer

It is

It may lead to great advancement for you.

|
[
|

M. Beatty ) Sons, Limited, Welland, Ont.

MANUFACTURERS OF

Dredges, Ditchers, Derricks, Hoist-
ing Engines, Steel Scows, Submarine

Pumps, Steel Skips and Tubs, and
other Contractors’ Machinery.

Sole Canadian makers of Williams
““Faivrette’’ Clams.

ACENTS — H. E.'Plant, Montreal, Que.; E. Leonard & Sons, St. John,
N.B., and Calgary, Alta.; R. Hamllzon & Co., Vancouver, B.C.

MONTREAL STEEL WORKS, Ltd.

Manufacturers of

Steel Castings

Acid Open Hearth System
SPRINGS, FROGS, SWITCHES, SIGNALS, Canal Bank, Point 8t. Charies,

Rock Drilling Machinery, Centrifugal

FOR STEAM AND BLRCTRIC RAILWAY < MONTREAL.

R. D. WOOD & CO.

PHILADELPHIA, PA., U.S.A;

Water and Gas Works Supplles,
Cast Iron Pipe and Castings,
- Mathews Hydrants and Valves,

SUCTION GAS PRODUCERS POWER

PRESSURE PLANTS

Use our Catalogue Index on Page 88
IT WILL SAVE YOU TIME

I st thshui 1971

Precise Mining
and Engineering
Transits & Levels

Patent Interchange-
able Auxiliary Tele-
scope for use on top or
side in vertical snghtmg

Send 1or (Hustrated Cata!ogue and Manual

Boston, Mass.

EPHDMPTLY SEBUREDI

We solicit the business of Manufacturers,
Engineers and others who realize the advisabils
ity of having their Patent business transacted
by Experts. Prchminaryudnce free, Charges
moderate. Our Inventor’s Adviser sent uron
request, Marion & Marion, New York Life B
Montreal ; and Wnshmgtou D.C, U.S.A,

ORTHER
CRANES

" ALL TYPES AND CAPACITIES.

Advance Machine Works, Limited
Walkerville, Ontario.
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Moore’s Standard Treatise on

Sanitary
Engineering

REVISED BY
E. J. SILCOCK, M.Inst,, C.E., F.S.1,, 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 o1 large folding plates, two volumes,
large octavo, strongly bound in cloth, gilt.

Price $12 net.

Technical Literature of All Kinds

Book Dept.,

Canadian Engineer,
TORONTO, Ont,

Railway Signalling

Highway Crossing Protection

Standard Appliances
for Interlocking
~and Signalling

Ratlmay Signal Company
of Canada, Limited

Canadian Express Building - MONTREAL
WORKS AT LACHINE, P.Q.

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

Etc., ete., etc.

Rotary Flame Oil Burning Furnaces

For Crucible Steel, Open Hearth Steel, Forging,
Tempering. Annealing and Shopwork

Special designs to meet special requirements. Manufactured in Canada
Write us for specifications on your work. Economy guaranteed.

'y
4!
i &@?
his e

\Slag Trap

LEE ECONOMY
BURNER

LEE
OIL-BURNING CUPOLA

AND

OPEN HEARTH STEEL
FURNACE

PATENTED

Canadian Lee Furnace &Burner Co.

Purest American
Ingot Iron

German and
American
Boiler Tubes

PIG IRON

to analysis
for Cast lron
and Steel Foundries

Ordinary and
Langs Lay Wire Rope

WRITE US FOR PRICES

485 St. James St., Montreal

Canadian Agencies roronts,”can

TORONTO, CANADA
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KINNEAR ROLLING DOORS

Steel or Wood

The best door for Factories, Warehouses,

o II. ][] LT ai

MONTREAL

Kinnear Steel Rolling Doors on Street Railway Co.’s Car Barns.

MUSSENS

COBALT

TORONTO

LR

Showing Sections of Kinnear Steel and Wood Slats

LIMITE

WINNIPEG

CALGARY

Car Barns, Freight Sheds, etc. etc.

STRONG
DURABLE
COMPACT

CONVENIENT

Hinnear Steel Rolling
Doors are the best fire

doors made.

This has been proved'in
many of the worst

conflagrations.

Let us send you our fully illustrated

catalogue’ showing some installations

VANCOUVER
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WHERE TO BUY

AN ENGINEERING TRADES DIRECTORY

FOR INDEX TO ADVERTISEMENTS SEE PAGE 72.

Alr Compressors
Adams Hydraulics, Ltd.
Canadian Boving Co., Ltd., The.
Canadian Rand Company, Ltd.
Canadian Westinghouse Co., Ltd.
Chapman & Walker.
Mussens Limited.
Peacock Bros.

Reavell & Co., Ltd., (Vandeleur and Nichols, |

agents).
The Canadian Fairbanks Co., Ltd.
Air Pumps (Wet and Dry).
Mirrlees, Bickerton & Day, Ltd.
Mirrlees, Watson Co., Ltd.
Peacock Bros.

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

Arc Lamps
Chapman & Walker, Ltd.
Continental-Licht«und—Apparatcbau-Gesellschnfl.
Factory Products, Ltd.
Northern Electric & Mfg. Co., Ltd.

Asphalt Block
Ontario Asphalt Block Co.

Bars. Steel
Leslie & 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., Ltd.
London Concrete Machinery Co., Ltd.
Mussens, Ltd.
Vining Bros. Mfg. Co.

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

Books, Technical.
John A. Hart & Co.
The Canadian Engineer.
Renouf Publishing Co.
St. Bride’s Press, Ltd.
Technical Publishing Co.
Boring Tools.
Armstrong Bros. Tool Co.
Mussens, Limited.

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

Bridges, Roof Trusses, etoc.
Cleveland Bridge & Engineering Co., Ltd
Foundation Co., Ltd., The,
Manitoba Bridge & Iron Works, Ltd.
McNeil & Co.,, Wm. P.
Pennsylvania Steel Co.
Structural Steel Co., Ltd.
Western Bridge & Equipment Co.

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

Building Supplies.
Chemical Floor & Tile Co., Ltd.
Christie, Henderson & Co., Ltd.
Manitoba Gypsum Co., Ltd.

Dables.
Canadian British Insulated Co.
Factory Products, Ltd.
Wire & Cable Co.

Cableways
Beatty & Sons Ltd., M.
Mussens Limited.
Wire & Cable Co.
Daissons,
-« Foundation Co., Ltd., The,
The Canadian Fairbanks Co., Ltd

|
| Cars, Dump.
| Mussens, Ltd.
Owen Sound Iron Works Co.

| Bar Hauls (Wire Oable and Chain)
| Jeffrey Mfg. Co.
Wire and Cable Co.

| castings, lIron, Steel and Malleable
Adams Hydraulics, Ltd.

Calgary Iron Works, Ltd.

| 1mglis Co., The John.

| Manitoba Bridge and Iron Works, Ltd.
Peacock Bros.

R. D. Wood & Co.

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

| Cement, Machinery
Brown & Co., A. G.
| Cement Tile Machinery Co.
| Ideal Concrete Machinery Co., Ltd.
| London Concrete Machinery Co., Ltd.
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.

Coal.
Nova Scotia Steel & Coal Co.
Rogers Supply Ce.

| goal Handling Machinery
Beatty & Sons, Ltd., M.
Factory Products, Ltd.
Northern Engineering Works.
Peacock Bros.

Coal Tipples and Screens

| Jeffrey Mfg. Co.
The Canadian Fairbanks Co., Ltd.
Peacock Bros.

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

Concrete Mixers

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.

‘wcondansing 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.

|Conveyers

Manitoba Bridge & Iron Works, Limited.

Peacock Bros.

The Canadian Fairbanks Co., Ltd.
Cranes
Advance Machine Works, Ltd.
Canadian Boving Co., Ltd., The.
Dominion Bridge Co., Ltd.
Factory Products, Ltd.
Manitoba Bridge & Iron Works, Ltd.
Mussens Limited.
Northern Engineering Works,
Peacock Bros.
Pennsylvania Steel Co.
Royce, Ltd.
Smart-Turner Machine Co., Ltd
Structural Steel Co., Ltd. 1
Wilson & Co., Ltd., J. H.

[+

rossings, Railway

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

The Canadian Fairbanks Co., Ltd.

Damper Regulators

D’Este Co., Julian.

\Dams

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

Derricks

1
|
{

|

Beatty & Scas, Ltd.,, M.

Dominion Bridge Co., Ltd.

Factory Products, Ltd.

Manitoba Bridge & Wire Works, Ltd.
Mussens Limited.

Northern Engineering Works,
Structural Steel Co., Ltd.

Digestors.

Leonard & Sous, E.

Diving Apparatus

Date, John,

|
[ Drawing Material

Art Metropole.
Keuffel & ksser Co.
Dietzgen Co, Eugene.

‘ Peacock Bros.

|
|

Draughting Supplies

Art Metropole.

Berger & Sons, C. L.
Calgary Dratting Co.
Consolidated Optical Co.
Dietzgen Co., Kugene
Hart Co., John A
Keufiel & Esser Co.
Peacock Bros.

i Drilling.

Bell Co., The Wallace.

| Drills

Canadian Rand Company, Ltd.
Lubecker Mfg. Co.

Morse I'wist Drill and Machine Co.
Mussens Limited.

| Drills—Calyx Core.

[

Canadian Rand Co., Ltd.

‘ Dust Layers

\
|
\
|
\
|
\
i
|
i
|

|
|
|
|
|

|

\

Paterson Mtg, Co., Ltd.
I'he Canadian Fairbanks Co,, Ltd.

Oynamos

Bruce, Peebles & Co., Ltd., (Vandeleur
Nichols, Agents).
Canadian Wesunghouse Co.

Chapman & Walker.

Factory Products, Ltd.

Jones & Moore Electric Co.

Kilmer, Pullen & Burnham, Ltd,
Lancashire Dynamo & Motor Co., Ltd
Northern Electric & Mfg. Co., Lid.
Peacock Bros

The Canadian Fairbamks Co., Ltd
Toronto & Hamilton Electric Co.

‘Ejeetors, Pneumatlo.

Adams Hydraulics, Ltd.
Shone Co.

lectric Apparatus

Bruce, Peebles & Co., Ltd.,
Nichols, Agents).

Canadian Westinghouse Co.

Chapman & Walker.

Factory Products, Ltd.

Kilmer, Pullen & Burnham, Ltd,
McLean & Peaslee.

Northern Electric & Mfg. Co., Lt¢
the Canadian Fairbanks Co., Ltd.

Toronto & Hamilton Electric Ce.

Peacock Bros,

lectrical Supplies
Canadian British Insulated Co.
Canadian Westinghouse Co,
Chapman & Walker.
Factory Products, Ltd,
Hill Electric Mfg, Co,
Earke & Leith,
hillips, Eugene F., Electrical
Wire & Cable Co. ke

(Vandeleur

and

and
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BOILERS

| Water=Tube iorizoxiar.

73

THE ERIE CITY WATER-TUBE BOILER

“ERIE CITY” is the ‘““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.

THE JOHN INGLIS COMPANY, LTD.

Engineers and BoilermaKers
Sole Canadian Manufacturers of Erie City Water-Tube Boilers

14 Strachan Avenue - - TORONTO, Canada
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The Canadian Bridge Co.,Limited

WALKERVILLE, ONTARIO

January 19, 1911.

Manufacturers of

L.ocomotive Turn Tables,
Roofs, Steel Buildings and
Structural Iron Woerk of all descriptions

- Railway & Highway Bridges

6000 Tons Steel in stock.

| STRUCTURAL STEEL CO., LTD., MONTREAL " uioss

(Continued from Page 6).

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

Engineers, Consulting

Adams Hydraulics, Ltd.
Barber & Young

Beaubien, Gaspe de.
Bishop Construction Co.
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 & Ferguson,
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,

Pearn & Co., Ltd., Frank. -
Potter, Alex.

Pratt & Ross.

Pringle & Son, Ltd., T.
Shanley, J. M.

Smith, Kerry & Chace.
Standard Inspection Bureau, Limited.
Whitmore, J. Darlingtcn.
Wilson, N. D.

Wragge & Fox.

Peacock Bros.

Engineering Instruments
Art Metropole, The.
Bausch & Lomb Optical Co.
Berger & Sons, C. T..
Calgary Drafting Co.
Consolidated Optical Co.

|

Excavators.

Lubecker Machine & Mfg. Co.
Parsons Co., G.
Exp‘osives

Hamilton Powder Co.

The Canadian Fairbanks Co., Ltd.

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

Polson Iron Works.

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

Filters, Mumicipal Gravity, Pressure and Sand
Adams Hydraulics, Ltd.
Edmonton Distributing Co., Itd.
Stoddart, F. Wallis.

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

Fire Brick and Clay
American Sewer Pipe Co.
Ford Iron Co.

Leslie & Co., A. C.
Ontario Lime Association.
Rogers Supply Co.

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

Floors.
Chemical Floor & Tile Co., Ltd.

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

Foundations.

Foundation Co., Ltd., The.

Foundry Supplies
Mussens Limited.

Frogs, Rallway
Canadian Ramapo Iron Works Ltd.
Manitoba Bridge & Iron Works.
Peacock Rros.

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

Gasoline Sets

Hydrants.

Calgary Iron Works, Ltd.

Hydraulic Jacks.
Perrin & Co., Ltd.,, W. R.
Polson 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 i
Northern Engineering Works.

Lights, Contractors’
Continental-Licht-und-Apparatebau-Gesellschaft,
Intarnational Marine Signal Co., Ltd,

Lime. ey
Ontario Lime Association.

Locomotives

Barclay Sons & Co., Ltd., Andrew.
Canadian Boving Co., Ltd., The.
Montreal Locomotive Works, Ltd
The Canadian Fairbanks Co., Ltd,

Machinery, Contractors’
Beatty & Sons, Ltd., M.
Brown & Co., A. G.
Jeffrey Mfg. Co.

Machinery, Drilling, Mill and Mining
Canadian Rand Co.

Fleck, Alex.

Inglis Co., The John.

Peacock Bros.

Smith & Coventry, Ltd.

Mach’nery Riveting

Allen Co., John F.

Canadian Rand Co., Ltd.

The Canadian Fairbanks Co., Ltd,

Machinery Transmission
Inglis Co., The John.

- B

Dietzgen Co., Ltd., Eugene, rNuic:hdfeﬂ’;;“? Ca, Kty (Vangalear  and Measuring Tapes

Keuffel & Esser Co. Chapman'& Wa.lke.r Limited, Dietzgen Co., Eugene.

Peacock Bros. Lancashire Dynnmo.& Mnlm: Co., Ltd Keuffel & Esser Co.

Watts & Son, E. R. - 7 The Canadian Fairbanks Co., Ltd,

Gearings, Cast Steel and Iron.

Engines, e Owen Sound Iron Works Co. R R

Adams Hydraulics, Ltd. Peacock Bros. Milis, Ball and Tube.

Barc'av Sons & Cn, Ltd., Andrew. London Gas & Power Co., Ltd.
Canadian Boving Co., Ltd., The. Generators, Alternating and Direct Current o Sornnd Tron  Works (C6
Chapman & Walker, Limited. Bruce Peebles & Co., Ltd., (Vandeleur and s bl i

Goldie & McCulloch Co., Ltd.
Inglis Co.. The John,

Leonard & Sons, E.

Mussens Limited.

|
1
| Nichols, Agents).
Chapman & Walker, Limited.
Factory Products, Ltd.
| Kilmer, Pullen & Burnham, Ltd,

Peacock Bros.

Moulds.
Mussens, Ltd.

Northern Engineering Works. Lancashire Dynamo & Motor Co., Ltd. Motors ¥
Petrie, H. W., Lté. Northern Electric & Mfg. Co., Ltd. > Adams Hydraulics, Lfd'
Toronto & Hamilton Electric Company. Bruce Peebles % Co., Ltd., (Vandeleur and

Peacock Bros.

Polson Iron Works.

Reavell & Co., Ltd., (Vandelenr
The Canadian Fairbanks Co., Ltd.
Waternus Fngine Works Co.

and Nichols

Peacock Bros.

Covernors (Turbine),
Kvaerner Brug.

Nichols, Agents).
Canadian Westinghouse Co.
Chapman & Walker, Limited.
Factory Products, Ltd.

Tones & Moore Electric Co.

| Guards.
Engines, Diesel Oil. ¢ " Kilmer, ?u]!en & Burnham, Ltd.
Mirrle,cs, Bickerton & Day, Ltd. Greening ‘Wire  Co., Ltd, B. l.ancashlre.D_ynamo & Motor Co., Ltd.
Mirrlees, Watson Co., Ltd. He~aters, Mussens Limited.

Engines, Hoisting

Beattv & Snne, Ttd. M,
Factory Products, Ltd.
Leonard & Sons, E.
Peacock Bros.

Polson Iron Works,

Leonard & Sons, E.

Holsts, Electric and Pneumatic
Canadian Rand Co., Ltd.
Northern Engineering Works,
Peracock Bros,

| The Canadian Fairbanks Co., Ltd.

Northern Electric & Mfg. Co., Ltd.
Siemens Bros., Dynamo Works, Ltd.
Tarantn & Hamilton Electric Company.
Peacock Bros.

Motor Starters.

Kilmer, Pullen & Burnham, Ltd.



January 19, 1911. THE CANADIAN ENGINEER 9

ROYCE LIMITED,

TRAFFORD PARK,
MANCHESTER, ENG.

L d

Photograph of 20-ton ‘‘Royce’’ Electrical Crane.

ke CRANES  GouATH, OVERHEAD & JIB TYPES)

TRANSPORTERS, CAPSTANS,

(Ordinary and ‘‘ Royce '’ Patent Free Bollard Types)

WIN C HE s, etc. YOUR ENQUIRIES ARE SOLICITED.

P
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C IV IC ‘ Scientific Pavements

All pavements should

I DE " ) . be durable non-abrasive,

sometimes demands something a little | non-absorbent, nearly

. 3 noiseless, sightly, sanitary,

better than the kind of thing used by the next town. People | easily repaired, easily

b 1 4 d pis i cleaned, and unaffected by

i ivic pride now-a-days demand asphalt block pavements. extremes of temperature.

with civic p y P P Our Asphalt Block fills
Engineers contemplating laying pavements are requested to drop us a postal. these specifications.

THE ONTARIO ASPHALT BLOCK COMPANY, LIMITED

Head Office - Windsor, Ontario.
Works adWalkerville._
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(Continued from Page 8).

Oils
Galena-Signal Oi! Co.
Queen City Oil Co., Ltd
0il Engines, Diesel.
Mirrlees, Bickerton & Day, Ltd.
Mirrlees, Watson Co., Ltd.

Packing
Gutta Percha Rubber Mfg. Co.

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

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

Penstocks .
Adams Hydraulics, Lt
Glenfield & Kennedy.
Inglis Co., The John

Photographlo Apparatus.
Canadian Kodak Co.

Plpe, Cast Iron
Adams Hydraulics, Ltd.
Ford Iron Co.
Gartshore-Thompson Pipe & Foundry Co.
The Canadian Fairbacks Co., Ltd.

Pipe, Gas and Water
R. D. Wood & Co.

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

Pipe, Steel
Canadian Boving Co., Ltd., The.
Ford Iron Co.
Inglis, John
Leonard & Sons, E.

Pipe, Wood
Canadian Pipe Co., Ltd.
Nomininn Wnnd Pipe Co., Ltd.
Pacific Coast Pipe Co., Ltd.

Pipe Coating (Steel)
The Canadian Fairbanks Ce., Ltd.

Planer Tools
Armstrong Bros. Tool Co.
vlussens Limited.
Peacock Bros.

Plants, Cement.
Owen Sound Iron Works

Snaumatic Tools
Canadian Rand Co.

Pneumatic Work
Foundation Co., Ltd., The,

Poles, Telegraph and Telephone
Lindsley Bros. Co.
Sterling & Somn, Co., W. C.
The Canadian Fairbanks Co., Ltd.

| Presses, Hydraulic and Power
Inglis Co., The John.
Mussens Limited.
Peacock Bros.
; Perrin & Co, Ltd., W. R.
The Canadian Fairbanks Co., Ltd.
Wood & Co., R. D.

Pressure Regulators
D’Este Co., Julian.
The Canadian Fairbanks Co., Ltd.
Pulleys
Manitoba Bridge & Iron Works, Ltd.
Mussens Limited.
Peacock Bros.

Pulverizers.
Owen Sound Iron Works

Pumps

Adams Hydraulics, Ltd.

Barclay, Sons & Co., Ltd., Andrew.
Beatty & Sons, Ltd., M.

Canadian Boving Co., Ltd., The.
Canadian Rand Co.

Canadian Fairbanks Co.

Glenfield & Kennedy.

Goldie & McCulloch Co., Ltd.
Inglis Co., The John.
| Leonard & Sonms, E.
| Mirrlees, Bickerton & Day, Ltd.
| Mirrlees, Watson & Co., Ltd.
|
|

Mussens Limited.
Pearn & Co., Ltd., Frank,

Petrie, H. W., Ltd., Toronto.
Peacock Bros.
Reavell & Co., Ltd.,

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

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

Purifiers
Wood & Co., R. D.
Rail Joints
Rail Joint Co., of Can., Ltd
The Canadian Fairbanks Co., Ltd.
Rails.
Provincial Steel Co.
Gartshore, J. J.
Railway Supplies
Brown Co., A. G.
Coghlin & Co., B. J. v
Koppel Co., Arthur.
Mussens Limited.
Railways, Industrial and Portable
Koppel Co., Arthur.
Manitoba Bridge & Iron Works, Ltd
Ratchett Drills, Universat
Mussens Limited.
Reinforcing Materials
Greening Wire Co., Ltd., The B.
Manitoba Bridge & Iroa Works, Ltd
Priddle, Arthur.
Riveters
| AMen Co., John F.
Canadian Rand Co.
Lubecker Mfg. Co.
Road Preservatives
Paterson Mfg. Co., Ltd.

| Rock Crushers
Brown & Co., A. G.
" Mrssens Limited.
Peacock Bros.
| Roofing (Asphalt)
| The Canadian Fairbanks Co., Ltd.
| Rope, Manilla and Wire
; Greening Wire Co., Ltd.,, The B.
Mussens Limited.

(Vandeleur and Nichols

‘ Rules
| Lufkin Rule Co.

Our goods are sold in Canada by :
JOHN T. FARMER,
Montreal, Que.

Johns, Newfoundland.

Man.
A.J. FORSYTH & CO., Vancouver, B.C.

428 Coristine Building,
WALTER CLOUSTON, Chaplin Building, St.

A. E. MYLES, 311 Enderton Building, Winnipeg,

SLUICE GATES

All styles and descriptions

| Sewerage @ Sanitary Fittings
We would be glad to furnish quotations

through the Canadian firms who sell our

goods on
Anything needed hy
watferworks officials

Hydraulic or Consulting Engineers should
write for catalog bound irn full green cloth;

1,500 illustrations; very complete.

GLENFIELD

KILMARNOCK

Telegraphic Address ‘‘GLENFIELD,”’ KILMARNOCK
Prices and full particulars may be obtained by application to any of the above Canadian firms.

SEND FOR COMPLETE BOUND CATALOGUE

LIMITED
Hydraulic and Sanitary Engineers and Ironfounders

& KENNEDY

SCOTLAND

Ly
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EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD-

Bare and Insulated Electric

GENERAL OFFICES
AND FACTORY,
MONTREAL, CaNADA.

Wires

TORONTO OFFICE,

TRADERS BANK
BUILDING

II

(Continued from Page 10).

Schools, Engineering
McGill University.
School of Mining.

Screens.
Greening Wire Co., Ltd.,, The B.
Mussens, Ltd.
Peacock Bros.

Sewage Dispesal
Adams Hydraulics, Ltd.
Heenan & Froude,

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

Shovels, Steam
Montreal Locomotive Works, Ltd.
Mussens Limited.

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

Smokestacks.
Leonard & Sons, E.

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

Standplipes
Glenfield & Kennedy.
Inglis Co., The John.

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

Nova Scotia Steel & Coal Co.

Steol, Structural
Allen & Co., Ltd., Edgar.
Cleveland Bridge & Engineering Co., Ltd.
Dominion Bridge Co., Ltd.
Ford Iron Co.
Leslie & Co., I'td.,, A. C.
MacKinnon, Holmes & Co.
Manitoba Bridge & Iron Works, Ltd.
Montreal Steel Works.
Mussens Limited.
Nova Scotia Steel & Coal Co.
Pennsylvania Steel Co.
Polson Iron Works.
Proviucial Steel Co.
Structural Steel Co., Ltd.

Stone Crushers and Screens
Brown & Co.; A. G.
Mussens Limited.
Peacock Bros,

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

Stone, Manufactured.
Roman Stone Co.

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

Switchgear.
Kilmer, Pullen & Burnham, Ltd.
Swircnes, Rallway
Canadian Ramapo Iron Works, Ltd.
Manitoba Bridge & Iron Works, Ltd
Peacock Bros,

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

Tanks, Steel and Iron

Canadian Boving Co., Ltd., The.
Glenfield & Kennedy.

Inglis Co., The John.

Leonard & Sons, E.

Owen Sound Iron Works
Peacock Bros.

Polson Iron Works.

Structural Steel Co., Ltd.
Wood & Co., R. D.

Ties, Railroad
Lindsley Bros. & Co.

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

Tools
Armstrong Bros. Tool Co.

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

Tools, Pneumatic
Canadian Rand Co., Ltd.
The Canadian Fairbanks Co., Ltd.

Track Jacks
Montreal Steel Works,
Mussens Limited.
The Canadian Fairbanks Co., Ltd.

Transformers

Chapman & Walker.

Kilmer, Pullen & Burnham, Ltd.
Peacock Bros

The Canadian Fairbanks Co., Ltd.
Toronto & Hamilton Electric Compans.

Trucks
Inglis Co., The John.

Turbine Pumps.
Kilmer, Pullen & Burnham, Ltd.

Turbine Regulators.
Kvaerner Brug.

Turbines

Canadian Boving Co., Ltd., The
Escher, Wyss & Company.
Hamilton Co., Wm.

Kuhnert & Co., A.

Kvaerner Brug.

Peacock Bros.

The Canadian Fairbanks Co., Ltd.

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

valves
Adams Hydraulics, Ltd.
Ca'gary Iron Works, Ltd.
Glenfield & Kennedy.
Peacock Bros.
The Canadian Fairbanks Co., Ltd.
Wood & Co., R. D.

Vises
Prentise Viee Cn.
The Canadian Fairbanks Co., Ltd

Water Meters
Buffalo Mater Co.
Glenfield & Kennedy.

waterworks Supplies

Adams Hydraulics, Ltd.

Glenfield & Kennedy.

Municipal Construction Co., Ltd.
The Canadian Fairbanks Co., Ltd.
Wood & Co., R. D.

Well Drilling.
Bell Co., The Wallace.

wire and Cable
' Coghlin & Co., B. J.
Factory Products. Ltd.
Greening Wire Co., Ltd., The B
Afyecens Timited.
Parke & Leith.
Wire & Cable Co.

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

Wire Rope
Coghlin & Co., B. ¥
Peacock Bros.
Wire & Cable Co.

Reach the Principal Contractors through
THE CANADIAN

Municipal contracts should be let at
low bids unless ycu place your prog
The larger the numter, the greater-t
contractors look for proposed work in
any other engineering publicaticn in Canada.

The Canadian Engineer

ENGINEER

the lowest pcssible figure. You canrot fecure
osition befcre a Jarge number of corntractors.
he ¢cmpetition and corsequent saving. More
THE CANADIAN ENGINEER than in

Only Civil Engineering Paper in Canada
Toronto - Montreal - Winnipeg
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CONSULTING ENGINEERS

FRANK BARBER, C. R. Young, B.A.Sc.,
York County Engineer A.M.Can.Soc.C.E.

BARBER & YOUNG

Bridge and Structurai Engineers

Steel and Reinforced Concrete Bridges and
Buildings, Foundations, Municipal Work

Day, M. 1664 57 Adelaide St. E,,
"h°"es{ Night, C. 118 or N. 8217

Tel, M. 890

FIELDING éND CANNIFF COMPANY

ivil Engineers
Building and Bridge design in Steel or Re-

mforced Concrete — Dams — Hydro  Electric
Power Plants and Transmission.
Reports. Estimates.

15 Toronto Street, TORONTO,

T. HARRY MACE

ENGINEER
Reinforced Concrete Designing, Structural
Work for Architects and Engineers,
Power and Lighting Layouts.
OFFICE, 630 CONFEDERATION LIFE BLDGC,
TORONTO, ONT.

i TORONTO  C. M. Canniff. John S. Fielding, Telephone M. 5773.
A.M.CS.C.E. Ass.A.LE.E.
J. J. MACDONALD
DeGASPE BEAUBIEN ||WALTERJ. FRANC!S, LE. st e
B.Sec. consulting Engineer All kinds of Engineering work done. Plans and
CONSULTING COMMERCIAL UNION BUILDING okl e smates e

ELECTRICAL ENGINEER
Liverpool & London & Globe Bldg., MONTREAL

MONTREAL

Memser CANADIAN Soctery Crvi  ENGINEERS
TeMBER  AMERICAN Sociery Civi. ENGINEERS

Irrigation Act a specialty.
OFFICE :

397 Toronto St., MEDICINE HAT, Alta.

H. J. BOWMAN, M. Can. Soc. C. E.
A. W. CONNOR, B.A., C.E., A.M. Can. Soc. C.E.

BOWMAN & CONNOR

Consulting Municipal and Structural Engineers
Waterworks, Sewerage and Electric Plants
Concrete and Steel Bridges and Buildings

CEmMENT TESTING

36 Toronto St., Toronto

Branch Office, Berlin

Tel. Main 5724
Tel. 112B

Th

JOHN GALT

ENGINEERING COMPANY
Specialists in Municipal Work.
Toronto and Winnipeg,

JOHN GALT. JOHN HADDIN

Reginald E. McArthur

General Engineering.

Water Works, Sewage, Irrigation, Industrial
Spurs, Railways, Estimates and Plans,
Mine Surveying, etc., ete,

211 Sherlock Block. Lethbridge, Alta,

CARTWRIGHT, MATHESON & CO

CONSULTING ENGINEERS

Plans, Surveys. Reports, Superintendence of Con-

struction for Railways, Wharves, Bridges, Land

Improvement, Water Supply, Power Plants and
Irrigation.

503 Cotton Bldg. Vancouver, B.C.

H. J. GLAUBITZ, C. E.

Consulting Engineer,

Electric, Hydraulic, Steam Engineering,
Blast Furnace and Mill Practice,
Structural - Work,

217 Continental Life Bldg.,
TORONTO.

L. B. MERRIAM Consulting
ngineer
SPECIALIST ON RAILROAD WORK
609 Builders’ Exchange Bldg.,
Winnipeg, Man.

Member Canadian Society Civil Engineers;

Member Western " », ”

Member American Railway Engineering and
Maintenance of Way Assoc.

Chipman & Power
Civil Engineers
TORONTO WINNIPEG
Willis Chipman Geo. H. Power

J.F.Hamilton,B.a.sc.

Dominion Land Surveyor,
Irrigation and Hydraulic Engineer.
Rooms 5 and 6, Whitney Block,
LETHBRIDGE, ALTA.

EDWARD B. MERRILL

B.A, B.A.Sc., Mem.Can.Soc.C.E., Mem.A.LE.E,

ENGINEER,
Power Developments and Transmission,
Electric  Lighting, Electric Railways,
Municipal Engineering, Industrial

Plants, Reports, Valuations, Etc.
Toronto General Trust Bldg., Toronto, and
305 Fort Street, Winnipeg.

o T ————

Timber Limit Surveying, Subdivision and
ining Work a Specialty.

J. A. COTE, C.E.

CONSULTING ENGINEER
Dominion and Saskatchewan Land Surveyor

Office: Central Ave., Prince Albert, Sask.
MUNICIPAL WORK

J. A. JAMIESON

Consulting and Designing Engineer
GRAIN ELEVATORS
Board of Trade Bldg., Montreal

M=rmeErR CANADIAN SocieTy Civir ENGINEERS
MEemBER AMERICAN SocieTy Crvir ENGINEERS

H. K. Durcuer. m.sc. M. A. MAXWELL, B.SC.
+ W. GREGORY, B.C.L.S.

DUTCHER, MAXWELL & GREGORY

Engineers and Surveyors
EXAMINATIONS, REPORTS, ConsTrUCTION,
DevELOPMENT.

319 Pender St. W, VANCOUVER, B.C.
Brancu Orrice: Vernon, B.C.

JAMES C. KENNEDY

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

Water Power Development, Water Supply
Systems, Irrigation, etc.
Consultations, Reports, Plans, etc.
Rooms 26 and 27, Flack Block, Vancouver, B.C,

Charles H. Mitchell
Percival H. Mitchell

Consulting and Sup rvising
Engineers

Hydraulic, Steam and Electric Power Plants
Industrial, Electrical & Municipal Engineering

Traders Bank Building, Toronto

R. W. FARLEY,
0-L:S., MEM. CAN. SOC: C.E.

R.W.®S.E.FARLEY

Power Development, Water Works, Sewerages,
Roads and Bridges, Surveys, Plans, Reports,
Examinations and Specifications.

DTTAWA, - . ONT

S. E. FARLEY
0.L.5.Q:L.S.

Laurie & Lamb

Consulting Engineers

Specialists in Steam Power Plant Design, Install-
ation and operation.

211 and 212 Board of Trade Building
MONTREAL

Telephone Main 2560

T. AIRD MURRAY
M. Can, Soc. C.E,

Consulting Engineer to the Saskatchewan Gov-

ernment, and Municipal Consulting Engineer

for Sewerage—Scwage Disposal—Water Supply

and Purification,

303 Lumsden Bldg., Toronto, Can,
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CONSULTING ENGINEERS

Wwnm. NEwman, C.E.
Manager.

H. C. FrRENCH,
Superintendent.

WM. NEWMAN & CO.

Engineers & Contractors.

4)9 Ashdown Block - - WINNIPEG, Man.

Railway and Municipal Work.
Reinforced Concrete a Specialty.

J. M. ROBERTSON

Limited
Consulting Mechanical
and Electrical Engineers

BOARD OF TRADE BUILDING, MOXTREAL

J. Darlington Whitmore

AM. Can. Soc. C.E.
CONSULTING ENCINEER
Sewerage; Sewage Disposal; Water Supply.
104 Willoughby and Duncan Blk., Regina, Sask.
Tel. 878.

Alexander Potter,C.E.

Specialist in
Hydraulic and Sanitary Engineering,
Water Supply and Purification,

Sewerage and Sewage Disposal.

114 Liberty St. New York City.

SMITH, KERRY & CHACE

Engineers
Hydraulic, Steam, Electric, Railway, Municipal,
Industrial.
W.U. Code used. Cable Address ‘‘Smithco.”
TORONTO, WINNIPEQ, CALGARY
VANCOUVER.

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

Telephone, Day, N. 4963. Night, Col. 286,

Norman D. Wilson, B.A. Sc.

AM., Can. Soc. C.E.

447 Yonge St., N. Toronto, Eglinton, P.O.
Municipal and Railway Engineering
Surveys Made.

Dominion Land Surveyor Ontario Land Surveyor

T. PRINGLE & SON, LIMITED

ENGINEERS & ARCHITECTS.

Hydro Electric and Steam Power Plants,
COMPLETE DESIGNS OF FACTORIES
AND OTHER INDUSTRIAL WORKS.
Long Distance. Telephone Main 508.
CORISTINE BLD 3., MONTREAL.

J. M. SHANLY
CIVIL ENGINEER

Room 310, Board of Trads,
MONTREAL.
Railways, Bridges,
Foundations, Hydraulic Works

WRAGGE & FOX

M. M. CAN. SOC. C.E.
Impartial Expert Advioce.
Representatives of
Sir Douglas Fox & Partners,
LONDON, ENG.

612.613 TRADERS BANK BurLping, ToroNTO

THE DUCKWORTH-BOYER

Engineering and Inspection Company, Limited
Inspecting and Consulting Engineers
Mill, Shop and Field Inspection of Bridges and Structural Work a
Specialty; Tests of Materials of Construction; also Mill Inspection of
Rails and Track Supplies; Foundry Inspection of Steel and Iron Cast
ings of all Classes, Boiler and Marine Plates, etc. Expert Examina-
tions and Reports.

Office: 171 St. James St.,, = = MONTREAL, P. Que.

Jas. W. Moffat, M. Can. Soc. C.E.,Pres. T.C.lrving, Jr., A.M., Can. Soc. C.E.,Sec’y

STANDARD INSPECTION BUREAU, Ltd.

Inspecting and Consulting Engineers

Expert Examination and Tests of Material and Workmanship. Inspeo-
tion of Steel Rails and Fittings, Cars, Locomotives, Bridges, Struoctural
Material, Cast Iron Pipe, ctc. Resident Inspectors located at all Im-
portant Manufacturing Centres, :

Head Offices : 1314 Traders Bank Bldg., Toronto

“BLANC” WHITE PORTLAND CEMENT

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.

_—

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

THE CANADIAN INSPECTION CO., Ltd.

Kepresentatives at all important CANADIAN, AMERICAN and EUROPEAN WoORK.
Complete Facilities for all classes of Physical Testing & Chemical Determination
Main Lahoratory; 601 Canadian Express Bldg., MONTREAL.
Canadian Branches: Amherst, N.S., Toronto, Hamilton, Winnipeg,
T. S. GRIFFITHS, Pres. and Gen. Mgr. L. J. STREET, Vice-Pres.

MANUFACTURERS OF

COMMON SENSE THINGS
For FIELD SURVEYS &

CANADIAN BRANCH

CHICAGO STEEL TAPE CO.,
160 Princess Street 2 - - - WINNIPEG. MAN.

DOMINION BUREAU

ROBERT W. HUNT @ COMP’Y, ENGINEERS
- Bureau of Inspection, Tests, and Consultation,
Chemical and Cement Laboratories
CE AND LABORATOR

OFFI IES
CANADIAN EXPRESS BUILDING, McGILL STREET, MONTREAL

CHARLES WARNOCK. Manager

ENGINEERING SCHOOLS

F\cill' University, [ontreal

OFFERS COURSES IN

Architecture, Civil Engineering,
Mechanical Engineering, Electri-
cal Engineering, Mining Engi-
neering. Theory and Practice of
Railways, Practical Chemistry.
Four years’ under-graduate courses, partial courses and facilities
or graduate work in all departments.

For calendar and other information, address

J. A. NICHOLSON, Registrar.

SCHOOL OF MINING, Kingston, Ont.

Affiliated to Queen’s University

N Courses for degrees in Mining Engineering and
N Metallurgy, in _Civil, Electrical and Mechanical
Y Engineering in Chemistry and Assaying. and in Min-
eralogy Geology and Power Development. Shorter
courses may be taken.
to special courses.

Unmatriculated students admitted
Session begins Sept. 30th,
Matriculation Sept. 16th

For Calendar and other information, apply to ‘

The Secretary, School of Mining, Kingston, Ont.

When writing to Advertisers mention The Canadian
Engineer—you will confer a favor on both
Advertiser and Publisher.
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GENERAL CONTRACTORS
CARTER-HALLS-ALDINGER CO., LTD.,
1010 Union Bank Building, Winnipeg.

CLARKE & MONDS, LTD.
152 Bay St., Toronto.

THE J. P. FARRELLY EXCAVATING CO.
199 Yonge Street, Toronto

FARRELLY BROS.
Empress Block, 354 Main St., Winnipeg, Man.

W. I. GRAY & CO.
42 Merchants Bank Building, Winnipeg.

E. W. HYDE, Jr.,
10 Adelaide St. E., Toronto.

McKNIGHT CONSTRUCTION CO.
Peterkin Building, Toronto.

MILLER, CUMMING & ROBERTSON,
so Front St. E., Toronto.

J. R. McQUIGGE,
Arnprior, Ont.

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.

PAVING CONTRACTORS

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

CRESCENT CONCRETE PAVING CO.,
4 Lombard Street, Toronto.
THE EXCELSIOR CONSTRUCTING & PAVING
CO., LIMITED.
306 Manning Chambers, Toronto
NATIONAL PAVING & CONTRACTING CO., LTD.,
Scott Block, Winnipeg.

WESTERN PAVERS, LIMITED,
National Trust Building, Winnipeg.

CONTRACTORS SHOULD INQUIRE ABOUT
OUR ADVANCE NEWS SERVICE.

We Solicit Applications for

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

MacKINNON, HOLMES @ COMPANY, LIMITED,

SHERBROOKE, QUE.

Agencies in VANCOUVER, CALGARY: WINNIPEG, TORONTO, OTTAWA, ST. JOHN. HALIFAX, & SYDNEY.

BABBITT METAL

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

Phospor Bronze
WRITE For PRICES

The Canada Metal Co. Ltd.,Toronto

WOOD STAVE

STAVE PIPE for Water Works,
Power, Irrigation,

2] =
= AR

SEND FOR CATALOGUE

Galvanized Wire Wound and Continuous

PIPE

is
Durable
Economical,
Easily Installed,
Not Affected by Rust,
Corrosion or Electricity,
and is practically Frost Proof.

PROMPT ATTENTION GIVEN TO ALL ENQUIRIES

Dominion W ood Pipe Co. Ltd.

NEW WESTMINSTER, B.C.
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All Canadian Engineers

who wish to keep themselves acquainted with

. . the latest aspects of . .
MUNICIPAL ENGINEERING WORK and
METHODS in the MOTHER COUNTRY

' should read

“The Surveyor and
Municipal and
County Engineer’’

(I1lustrated)
Published every Friday, price o6d.

Prepaid subscription rates for Canada : 12 months, 32/-

six months, 16/-; three months, 8/-.

Specimen Copy on application.

London : ST. BRIDE'S PRESS, LIMITED,
24 Bride Lane, Fleet Street, E.C.

John H. Wilson & Co.

LIMITED——
BIRKENHEAD, ENGLAND

RAILROAD WRECKINQG CRANE.
WILSON STEAM SHOVELS.
STEAM AND ELECTRIC CRANES.

Escher Wyss & Company

Zurich (Switzerland)

Specialties:-Water Turhines and Pressure Pinelines

Turhines " For any
from head

one-half and any
to ; quantity
16.000 f | : of
hp R e L water

London Office:-- 109 Victoria St., S.W.
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“BECK” Wm.P.McNeil & Co.

Vertical Filing Case

For Drawings, Tracings, Maps, etc.

Limited

Structural Steelwork

Common sense
filing case by
wichany Drav- | | Manufacturers
ings may be ex-
tracted without

Héoibink * the . and Contractors

order of the
balance for

Bridges, Buildings, Piers,

. Manufacture.rs Mine Bank Heads,
Mathematical and Surveying Instruments
Drawing Materials Water Towers, etc.

EUGENE DIETZGEN GO.,Lo.

10 Shuter Street - Toronto New Glasgow - Nova Scotia.

INDUSTRIAL LOCOMOTI

STANDARD AND NARROW GAUGE —
IMMEDIATE SHIPMENT

VES

12 “Tontifo' a5 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 159 to 30% less fuel.
Handle more material.

Are not top-heavy.

Have higher lift—shorter boom.

e

MONTREAL LOCOMOTIVE WORKS, LTD.,

BANK OF OTTAWA BUILDING, MONTREAL, CANADA.
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Ains;E&?fl’;Af;flw l‘llsa;nual G Eu R G E H g T 0 D,

i gngn;g':a"d 213 Manning Chambers, Queen Street West,
urve
= TORONTO. (*faciazns:e

{ Doy Mechanical Engineer
]fus]tment e e MRr. Top, working in association with

D° nstruments Mg. ARTHUR BriTTaIN, of Victoria, B.C.,
etermination of begs to announce that he is now the
Meridian by solar Eastern-Canadian Representative of the
and star observa- following well-known British Firms :

Sy THOMAS BROADBENT & SONS, of Huddersfield

Trignometrical For- Electric Cranes, Locomotive Cranes, etc.

mulee Mensuration JOHN HANDS & SONS, of Birmingham

E“Elic S‘f“:f_yﬁl"al Presses, Punching and Shearing Machines, etc.
phemeris Tables
Diclination Taklss H. R. MARSDEN, Soho Foundry, Leeds
Stadia Reduction Stone Breakers and Ore Crushers
Tables NEW CONVEYOR CO., Smethwick, Birmingham
= Conveyors, Elevators, Storage Plants, etc.
; Not a Catalogue but a
ROSE, DOWNS & THOMPSON, of Hull
190 Pagtehat[i-seiﬂitsl;)leen:‘ablBeglllhr:(xiax!)ir?tgekfgltél. Manual 0il li/lill Machinery—The Kingston D'redger and
E rat
PRIGE 26 CENTS POST PAID soavator
Limited edition, first come first served, Sent on approval upon receipt of YATES & co'! Uf As'[on Manor! B|rm|"gham
goticard giving your permanent addréss” Can be procured from Harcion | | Shovels, Spades, Picks and all Contractors’ Supplies
, : . | LEYLAND MOTORS, Ltd., of Leyland, Lancashire
: ré”?[mmoﬁ I YR gt® Motor Carts and Wagons for Municipal Work, etc.

WELDING vs. RIVETTING

If you use Iron or Steel Tanks for the storage of Gas,
Oils, Acids, or liquids of any kind, you will save money
by getting a tank without rivetted joints - . -

Give our WELDED TANR a trial

We weld them by the new Oxygen-acetylene process,

which we were the first in Canada to take up = -

They are less costly and quite as strong as rivetted tanks
and: are absolately -tight > -0 ° s BRSNS ST Ky

International Marine Signal Co., Ltd.

OTTAWA CANADA
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NOVA SGOTIA STEEL & GOAL COMPANY

LIMITED
Manufacturers of

STEEL

MERCHANT BARS

SHEETS AND PLATES—From 12 gauge up to 1 inch thick. Any Widths
up to 50 inches.
HEAVY FORGINGS HAMMERED SHAFTS

Nothing Required in Canada too Large for Us

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

Scotia Pig Iron for Foundry Use

Also Miners and Shippers of

The Famous Old Mines “SYDNEY”

OA

An Unsurpassed Evaporating Coal.
Highest in Carbon, Lowest in Ash.
Unrivalled Facilities for Bunkering at North Sydney.

THE BEST HOUSE COAL THE BEST STEAM COAL

QUICK DISPATCH LOADING BEST RESULTS STEAMING
Two points that always appeal to Shipowners

Shipping Port
NORTH SYDNEY

Collieries
SYDNEY MINES

SAILING VESSELS LOADED PROMPTLY

For Prices and Other Particulars, Apply to

Head Office, New Glasgow, N.S.
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A Frank Statement

about

Ideal Concrete Machinery

This is a frank statement to business men who want to make a profitable investment and who appreciate the

relation between Price and Quality.

As pioneers in the manufacture of Face Down Concrete Block Machines, we have spent years of continuous
effort perfecting a factory organization to build Concrete Machinery as nearly mechanically perfect as materials,

skilled mechanics and supervision will permit.
Our business has been a success from the start.

First, because we refused to market anything not up to the

The IDEAL LINE

Block Machines

Automatic
Power Tampers

Sill and | Lintel

Machines
Proportioning,
Continuous and
Batch Mixers
Brick Machines

Water Proofing
and Colors

Metal Wall Plugs

The Ideal Block Machine with Scraper

highest standard or which would not stand the test of practical
service. Second, because we have always been frank in our
advertising and have taken the purchaser Into our confidence,
openly revealing to him every fact which he should know.

As a result the largest amount of our business comes {rom
those sections where Ideal Machinery has been previously
introduced and has been given the opportunity of time and
service in which to prove its real merits in competition with
This shows conclusively that Ideal Equip-
but is a

all other makes.
ment is not only made right and priced right,
profitable investment to the purchaser.

Ewery good thing has its imitators. Every business has its
parasites. Ours is"no exception to the rule.
fringers and cheap imitators have placed inferior, unsatisfactory
equipment on the market at any old price, claiming that
they were ‘“just as good as the Ideal.” Some have been
misled, but the test of service and the United States Court
decisions sustaining our patent rights have opened their eyes.
To-day the Ideal is the only Block Machine that has an estab-
lished value. We recognize neither competition nor competitors
—there are none—our line is in a class by itself.

Scores of in-

The 1deal Block Machine, as originally designed, has proven
so efficient, simple, practical, rapid and easy of operation that
its adoption has become universal,

The Addition of the Ideal Automatic Power Tamper and the
Ideal Scraper and Finisher has brought the manufacture of
concrete blocks to a high plane, securing thereby the endorse-
ment of architect, contractor and builder.

Our Tycrete Process enables the enterprising Block
Maker to successfully compete with the highest grades
of building material, such as pressed brick, faced
brick, cut stone, granite, etc., etc., and to produce a
wide variety of artistic effects, giving ample oppor-
tunity for architectural expression. We license its use
to well-equipped Ideal plants.

The ldeal stucco block surpasses all other materials
as a base to which to apply stucco—being cheaper,
stronger, more enduring, and absolutely fire and
water proof.

Thus Ideal Equipment has taken a tremendous
stride in advance, reducing the cost of block manu-
facture to a minimum, insuring absolute uniformity and

The IDEAL LINE

Attachments for
Chimneys,
Water Tables,
Course Blocks,
Octagons, Circles,
Face Designs
of all kinds
and Stucco Sets

Special Molds for
Columns, Bases,
Capitals,
Balustrades, Balls,
Piers,
Porch Columns,
Vases, Steps,
Sidewalks, Tile
and Fence"Posts

—
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and Finisher Attachment. perfection.

The Ideal Automatic Power Tamper.

Ideal Concrete Machinery Co., Ltd.

Chicago Office : _
1075 Old Colony Bldg.

Dept. 211 King St.
LONDON, ONT.

South Bend,
Indiana




20 THE CANADIAN ENGINEER

January 19, 1911.

1845 1911

W.QL.E. GURLEY

TROY, N.Y.

Largest Manufacturers in America of

FIELD INSTRUMENTS

for Civil, Mining and Hydraulic Engineers and Land Surveyors

Transits, Y Levels, Compasses,

Plane Tables, Current Meters, etc.
Also Manufacturers of

Physical and Scientific Laboratory Apparatus

Standard Weights and Measures

Accurate Mercurial Thermometers
Special Catalogue for each Department.

Labor Saving

J effr ey Machinery

We design and build Con- s
veyers, Elevators, Chains,
Elevator Buckets, Sprocket
Wheels, Gears, Pulleys,
Shafting, Screens, Crushers,
Coal Handling Machinery,
etc.

Apron
Conveyer

Write for Catalog 81
briefly describing these
lines or for special cat-
alog on the subject of
interest to you.

Bucket
Elevators

Belt
Conveyer

> Joffrey Mfg. Company ®

Cote and Lagauchetiere Streets,

Toronto Office - 174 King St, East

When Raising
Sewage or Water

(Adam'’s Pat.)

ADAMS-HYDRAULICS

LIMITED

YORK - ENGLAND

General Steel Contractors

The Manitoba Bridge
Q Iron Works, Limited

WINNIPEG

Steel Framing for Buildings
Roof Trusses
Bridges, Railway and Highway
Stezl Tanks, Towers, Smoke Stacks
Stand Pipes, Caissons

I-Beams, Channels, Angles, Tees,
Zees, Plates, Bars always in stock

Square twisted, medium steel Bars
for Concrete Reinforcement

Power Transmission Machinery
and Equipment

Contractors’ Plant
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WINNIPEG

Forty years ago Winnipeg was but a post of the
Hudson Bay Company, the centre of a population less
than 1,000, a community almost without churches or
schools, but withal a location that commanded the trans-
portation routes of Western Canada.

In these two score years the Great Lone Land, the
desert and the solitary place are no more. The trapper
has been driven out by the woodsman and the preserves
of the plains-hunter are now occupied by the agricul-
turist, and Winnipeg to-day is a city of almost 200,000

roads amount to over 2,000,000 tons. Three thousand
six hundred railway employees reside in the city. It is
in the famous Red River Valley, and surrounded by good
farming, timber and mining districts, with extensive lake
fisheries. The streets of the city are generally wide, the
principal avenues being 132 feet; 120 miles of streets
are paved with asphalt, block and macadam. The area
of 13,990 acres has been covered by 185 miles of sewers,
330 miles of paved and graded streets—ioo miles of
which are boulevarded—and 425 miles of sidewalks.

CITY HALL,

people and a total assessment approaching very close to
$160,000,000.
This difference is the difference of transportation.
It }]as changed a Hudson Bay trading post into a metro-
P(‘)htan city, and it has built upon the banks of the Red
River the third largest Canadian city. It is now the
railroad and business centre of the Canadian West.
F'wenty-two railway tracks radiate from it, and the
C.P.R. yard here, with its 120 miles of sidings, is the
lar.ges.t in the world controlled by a single corporation.
Winnipeg is the chief central point of the Canadian
Northern and Grand Trunk Pacific Railway systems—
these roads are building a Union Station at a cost ¢f
1,500,000. The annual freight receipts handled by all

;, b

WINNIPEG.

Approximately 200 miles of water mains have been laid
down since the city’s incorporation thirty-six years ago.
Winnipeg has twenty-three chartered banks, with forty-
two suburban branches in the city. For the first ten
months of 1910 bank clearings show a gain of over 161
millions a month over that of 1gog. The city contains
122 churches and missions, 33 public schools, with «n
enrollment exceeding 17,000; also six parochial schools
with 1,200 pupils, six colleges, a university, provincial
agricultural college, academies, ladies’ schools, the Pro-
vincial Government buildings, court house, gaols, chief
offices of the Dominion Government in the West, fine
city hall, a free library, costing $140,000, two railway
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depots, costing over $1,000,000 each—erected recently—
Industrial Exhibition buildings, extensive markets, up-
to-date fire, police and water systems. The electric street
railway operates 200 cars on 66 miles of city tracks and
44 miles of suburban lines. A permanent and volunteer
military force is located there. New buildings erected in
19oo-1-2 amounted to $5,558,545; in years 1903-4-5,
$26,187,350; years 19o6-7-8, $24,562,200; in 1909,
$9,226,325, and for the first ten months of 1910 an ex-
penditure of $13,663,000, giving a total for the past

MR. SANFORD EVANS,
Mayor of Winnipeg.

seven years and ten months of $73,638,875 in new build-
ings. These facts give some idea of the progress being
made. The grain business of the Canadian West centres
in Winnipeg, and for the last year the inspections ex-
ceeded 88,000,000 bushels, placing Winnipeg as the
greatest grain market on the American continent. This
is évidence enough of the nature of the soil tributary to
Winnipeg. In addition to agriculture, a considerable

A BIRD'S EYE ViEwW of "'NN

.

fishing business is done in the large northern lakes, and
timber and mining enterprises are being developed on
its shores. Winnipeg city owns and operates its own
asphalt paving plant, its own quarry, street lighting,
waterworks, including high-pressure fire system of 300
pounds for fire protection. Winnipeg is now in a posi-
tion to encourage manufacturers by affording cheap
power. On the Winnipeg River a total of 60,000 horse-
power is being developed by the city, which is to be sold
to consumers at prices that will compete with any city

COL. H. N. RUTTAN,
City Engineer, Winnipeg, and President of the Can.Soc.G.E

in Canada. The value of the factory output is now esti-
mated at $36,000,000 annually, which is an increase of
over 400 per cent. in the past ten years. Over 14,000
factory hands now find employment in the 236 succes,sful
plants operating.

Thus, from such small beginnings Winnipeg, the
metropolis, has grown to be the commercial city with an
annual turn-over in the wholesale trade of $100,000,000.
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THE PARKS AND BOULEVARDS OF WINNIPEG.

By Geo. Champion, Supt. of Parks, Winnipeg.

In the late 80’s Winnipeg was a sprawling frontier town
chock-full of people who thought much of the moment, but
who recked very little of the future. It was fortunate for
the Winnipeg cof to-day that amongst its citizens, were men
of culture and zsthetic sense who had an eye to the future
welfare of the crude and lusty young giant of the plains.

To their untiring efforts must be credited the agitation
which finally resulted in the appointment in 1893 of a
Public Parks Board by the City Council.

The first work of the Board was the acquisition of a
number of urban park sites, evenly distributed throughout

wous objectors to the establishment of public parks were
quite willing to admit themselves convinced of the wisdom
of the step.

Fort Rouge Park, the exception quoted, is located on
*he south bank of the Assiniboine River, and was covered
thickly with fine trees and shrubbery. These were retained
wherever possible, the sloping river bank terraced and the
park laid out in an informal gardenesque style. Many
white, blue and balsam spruce were planted, and owing to
the sheltered location, have thriven wonderfully and are a
special feature of this park, particularly when covered with
their winter blanket,

It was speedily recognized that it would be expedient
to acquire a large suburban park for future use as recrea-

New Plantings on Drives in Winnipeg Parks.

the city, and in the first two years of its existence, eight
sites were purchased aggregating 33 acres. Since then, the
park acreage. like the city, has grown rapidly, by purchase,
donation and transfer, until at the close of 1910 the Board
controls 28 parks and squares, aggregating a total area of
500.46 acres.

The first park sites acquired were rather disheartening
from a landscape gardeners point of view, as with one ex-
ception they were flat, swampy and entirely devoid of nat-
ara] beauty,

However, drainage, cultivation and careful rplanting
worked wonders, and in a few years Winnipeg counted her
parks as one of her most valued assets, and the most stren-

A Driveway at Assinibcine Park.

tion and picnic grounds for the rapidly growing city. The
necessary funds were raised by sale of debentures, and in
1904 an area of 282 acres (now known as Assiniboine Park)
located on the south bank of the Assiniboine River, one mile
west of the city limits, was purchased. This park has a
frontage of about one mile on the river, to which the north-
erly half of the park trends in long rolling slopes, well
furnished with fine old trees. The southerly half is perfectly
level and will furnish sufficient athletic grounds for the
requirements of the city for some years to come.
Practically nothing in the shape of improvements was
attempted until 1907 when the drives were laid out, drained,
graded, and gravelled. There are approximately five (5!
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miles of driveways in this park, and owing to the level sur-
face and swampy nature of much of the land, considerable
care was necessary in arranging for the drainage of these
drives, the river being the only assailable outlet.

A large number of trees were planted and about 4o
acres graded and sown with grass seed in 1907.
the refreshment pavilion was erected to supply the demands
of the constantly increasing crowds who flocked to the
park. This building is in two sections connected by per-

+ . . |
golas enclosing a central court with fountain and lily

basin. The main building is 120 x 80 feet, and the annex
40 x 80 and they are equipped with lunch counters, dining
Tooms and every convenience for the general public.

The installation of a water service was commenced, as
the use of the pavilion, and the amount of tree and shrub
planting being carried on made this absolutely necessary.
A tank of 16,500 gallons capacity was bui't in the tower of
the pavilion, at a height of 6o feet from the ground, giving
sufficient pressure for watering purposes in any part of the
park. This tank is supplied with water by an electrically-

driven, two-stage turbine pump, located on the river bank |
and the water is delivered through 1,000 feet of 3-inch pipe

against a head of g1 feet.

C. W. SHARP.
Chairman Public Parks Board.

Improvements of all kinds have been steadily carried |
on as funds have permitted. A range of greenhouses andi
a large nursery for the propagation of tress, plants and |
shrubs has been established and well stocked. .

A natural swamp was converted into a small lake of |
about - 30,000 sq. ft. area, with two spray fountains. The‘
flower garden has been laid out at the south-east end of the |

park and covers about five acres of ground. At the west |
end of the park are large corrals and cages in which are
confined many native wild animals. Amongst others they
contain two of the grandest specimens of bull elk and buf-
falo in the country, ‘

Drinking water is supplied from artesian wells, and the |
park drives are lighted by Pitner Lamps, on ornamental |
iron standards. ‘

Considerable planting has been accomplished, but much
remains to be done and it is hoped that sufficient funds will
be provided to allow of the completion of all the contem@‘

In 1908 |

plated improvements within the immediate future, so that
Assiniboine Park, with its boating, bathing, recreation
| fields, picnic grounds, and motor driveways, its huge open
spaces, rolling meadows and lovely landscape will be more
%than ever the favorite resort of the wearied citizen.
Kildonan Park, covering an area of 97 acres, was pur-
| chased in 1009 and is, So far as natural beauty is concerned,
the loveliest of Winnipeg parks. It is situated about one
| mile from the northerly city limits and has about one half
\mile of frontage on the Red River. It is historic ground,
| being part of the land originally cultivated by the Lord Sel-
| kirk settlers. 3

‘ The land is beautifully undulating and two-thirds of its
| area is covered with the finest trees in Manitoba, many huge
{old elms being four feet and over in diameter. The soil is
| a deep sandy loam, the deposits of Red River floods through

| ar

Among the Big Trees, Kildonan Park, Winnipeg, Man.

countless ages, and the rank vegetation, the acres of breast

| high ferns, and the huge masses of grape vine and bitter-

sweet hanging from the tree tops, suggest the tropics,

| rather than rigorous Manitoba,

A lovely creek, its sides clothed with ferns and foliage,
winds through the park, and it is proposed to construct a
series of dams and boat-runways, so that small craft cam
be navigated throughout its length.

The road-lines through the woods are now being staked
out and cleared, and various engineering problems will
demand first attention in spring. A ‘water supply, sewers,
a large steam-boat wharf, the construction of three bridges
to carry the drives over the creek, and the already mentioned
creek dams will be first in order, the completion of the
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drives next. The park driveways are built in a very simple
manner, as owing to lack of money, no attempt has been
made to build a solid macadam or asphalt roadway.

The roadway is first graded to allow for a surface coat
of six inches, the drainage taken care of, using three, four
and six inch pipe drains. A heavy coat of clinkers and
engine-room ashes are spread and well rolled in. A thin
layer of the clay subsoil is then spread to act as a binder
for the final coat, which consists of about three inches of
clean unscreened gravel. This is thoroughly rolled and given
an application of about half (4) gallon per square yard of
light asphaltic oil in June. It is found to make a good
resilient roadway, of pleasing color, and while it is unsuit-
able for heavy teaming, yet it stands up wonderfully under
heavy and continuous motor-car traffic, and shows very little
attrition of the road surface.

Practically all the parks have been landscaped along
modern lines, using masses of trees and shrubs, open lawns
and easy natural curves and lines in walks and borders.

stood that all play-grounds will be controlled by the Parks
Board. All new urban parks of sufficient area are being
planned so as to make ample provision for play-grounds,
wading pools, etc.

Plans have been accepted for the erection in Selkirk
Park of a public bath house and swimming pool to be com-
pleted in early spring. This neighborhood park is two
acres in extent and is situated in one of the most densely
populated districts in the city.

Nearly all work carried on by the Board is executed by
its own staff. The day labor method is found to be the
cheapest and most efficient way of handling work, whether
construction or maintenance

All park plans are prepared by the Superintendent and
he is also responsible for their execution.

Any expert engineering advice or help is obtained from
the city engineer and staff.

All public utilities, such as refectories, etc., are con-
trolled and operated by the Board.

A Corner in St. John’s Park, Winnipeg, Man.

Thc prevalence of wind, the heat of summer and the cold
Winters make it imperative to plant thickly for mutual
shelter during the first few years. Once a shrub or tree
becomeg established, its growth is marvellous.

Herbaceous perennials thrive wonderfully and are used
€xtensively in horder work, the long hours of solar light

giving their blooms a richness and color which is seldom
equalled,

‘The City Hall Square, fronting on teeming, bustling
Main Street, is laid out in formal style and its brilliant
flower beds, by force of contrast to their surroundings, are
always the pride of the citizen and the wonder of the visitor.

No play-ground apparatus has yet been provided in the
Dflrks, as until very recently no need has been felt in this
City of fresh air and wide ‘spaces for play-grounds. A number
of the school play-grounds, which are all extensive, running
from one to two acres, have been supplied during the past
Season with equipment and supervisors, by a play-ground
c'omm'ission appointed by the city council. The movement
is gaining rapidly in public favor and it is generally under-

Boulevards.

The boulevards of Winnipeg are different from the
usually accepted meaning of the term. In many cities there
are play-grounds, urban and suburban parks, with their
connecting links of wide parkways or boulevards, and yet
there are miles of residential streets where only spasmodic
attempts are made to keep the space between the curb and
private property line in even a presentable condition, and
where any uniformity of grading, sodding, or tree planting
is conspicuous by its absence.

In Winnipeg the term boulevard is applied to the strip
of lawn and trees which margin every paved street in the
city. The streets are wide, usually 66 feet and upwards,
and with the exception of the main business streets, are all
constructed with a space between the sidewalks and curb
varying in width from six to twenty-four feet, the average
being fourteen feet. This strip is parked and planted with
trees,

When a street is paved the property owners on it usually
petition the city council for boulevarding and tree planting.
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If, however, they fail to do this, the council take the initia-
tive and advertise for thirty days their intention to carry
out such local improvements, and at the expiration of this
term, if no adverse petition is received, a by-law is passed
placing the control of the boulevarding and tree planting
in the hands of the Parks Board. This control includes any
and all trees already growing on the streets mentioned in
the by-law, no matter by whom planted.

All expenditures on the boulevards are charged to the
city council, and by them assessed against the property
owners, payment for construction being spread over a
period of seven years, with interest at five per cent., sinking
fund at four per cent. Payment for the cost of tree plant-
ing is collected in one year, and the cost of maintenance is
assessed annually, this being authorized by special by-law.
This system was originated and worked on a small scale in
1896 by the Board of Works of the city council. In 1808
the maintenance of the boulevards was turned over to the
Parks Board, and in 1900 the construction, tree planting,
and sole control of the system.

Since then it has, like the city, grown very rapidly.
There are now approximately 105 miles of boulevards planted
with about 25,000 trees. All new boulevards are seeded, as
it is found that in spite of the adverse conditions prevailing
on a public street, seeding makes a cleaner, stronger lawn,
besides being much less costly than sodding.

A construction gang carries out all new work, and for
purposes of maintenance, the city is divided into districts
with a foreman in charge of each, and the mowing, water-
ing, tree-pruning, etc., are carried out with unvarying uni-
formity over the entire city. The amount charged for
maintenance against the individual street or lot is arrived
at by taking the area in square feet of all the boulevards.
The amount charged against any street will be in the same
ratio as the boulevard is to the entire system, so that each
lot owner pays for the actual area fronting on his property
and no more,

The Parks Board also control and manage the Muni-
cipal Cemetery at Brookside, with an area of 160 acres.

Corners in Winnipeg Parks.

The park system proper is only yet in its infancy.
Vigorous expansion is taking place and improvements are
being planned that will keep the staff busy for some time
to come. Several of the recently acquired urban park
sites are to be improved at once, and it is planned to acquire
a number of additional sites next year, as the residents are
clamoring for more parks,

The Board has also under consideration the construc-
tion of a park-way nine miles in length and 160 feet in
width, encircling the north-west part of the city and connec-
ting the two largest suburban parks. This will be the first
section of a parkway to encircle the whole city.

Parkways along the river banks are also under consid-
eration, as the construction of St. Andrews Locks, by sus-
taining the water in the rivers at a high level all summer,
hags greatly enhanced the beauty and attractiveness of these
rivers. The project presents certain difficulties, as the river
banks, owing to their geological formation, have a tend-
ency to slide in huge masses

Another undertaking to be shortly commenced is the

building of boat landings at all the parks fronting on the
rivers, as it is anticipated that steam-boats will form the
most popular means of travel to and from the parks in the
immediate future.

The foundations for a park and boulevard system for
one of the largest cities in Canada has been well laid, and
if the necessary funds are provided so that developments
follow along lines already planned, the Gateway of the West
will have as good reason to be proud of its beauty, as it
already is of its'growth and wealth.

In connection with the boulevards a few figures as to
first cost and maintenance may be of interest.

Comparative Statement Boulevard Construction.

1906 1907 1908 1009

Streets boulevarded. 26 26 24 18
Property frontage

(featye il e R 61,750 50,002 49,229 30,322

Mileage ... invis : 11.5 9.5 0.3 748
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Area (square yards) 114,010 70,117 73,108 52,016
Average width (feet) 16.7 14.2 13.4 12
Average cost per

front ft. (cents).. .33% 24.1 18 16.5
Streets seeded by

day labor ........ 4 5 7 10
Streets sodded by

day Jabor ........ 4 6 9 5
Streets sodded by

ICORLract. o 18 15 8 none
Area of streets

seeded (sq. vd.).. 35,020 15,455 20,040 30,018
Area of streets sod-

ded by contract

{Sayds. ) et ds 73,304 58,008 21,865 none
Area of streets sod-

ded (sq. yds.) day

A1) el MR e SN SR 5,506 5,654 21,385 . 13,808
Cost of seeding per

square yard (cts.) 18.2 10.04 10.67 10.4

WINNIPEG’'S PAVEMENTS.

—_—

W. Aldridge.*

The natural soil of Winnipeg is a sticky clay, which be-
comes almost impassable even for light traffic in wet weather.
It is therefore generally understood that as soon as a street
is sufficiently built to warrant it, it should be paved. In fact
pavements are almost as much a necessity as sewers and
water mains.

The city, therefore, began paving operations very early
in its career. Thirty years ago cedar block pavements were
constructed and a number of streets were planked or
gravelled so as to make traffic possible.

Al] these have passed away, however, and all the pave-
ments now existing in the city have been constructed since
the present City Engineer, Lt.-Col. H. N. Ruttan, took office
in 188s.

For a time all pavements were still constructed of cedar
blocks. But in 1894 the city began the construction of

Winnipeg Boulevards.

Cost of sodding per

sq. yd. day labor. 24.30 17.25 12.71 17.6
Cost of sodding con-

tract (sq. yd.) ... 17.36 15.6 13.53 none
Average cost per

'Square yard ...... 17.07 15.26 12,12 12,3

Total expenditures ..$20,650.10$12,073.41 $8?873.24 $6,490.21

Tree Planting, 1906-1909.

Total Av. Cost Total
Frontage Per Front Expenditure
Foot
HOOG S0 kb v s 14,050 123 $ 222.80
(o EHHE SR SR TP Sy 22,031 24t 514.38
TOORSEL SO e L S T 70,302 2.5 1,083.46
s ek e R 2,007 2.7 81.90
118,380 2,802.54

macadam pavements, and in 1807 the first asphalt pavement

was laid.
Cedar Block Pavements.

Our cedar block pavements are constructed of 5-in. or
6-in. cedar blocks placed on one or two layers of 1-in.
boards. The foundation boards are laid on 3-in. of sand
ballast. The curb used is 4 x 10 pine or tamarac spiked to
cedar posts every 4 feet.

This pavement proved very satisfactory as a cheap
method of facilitating traffic in the early stages of the city’s
development, but it is now used for street paving only in the
outlying districts.

It is yet used to a great extent, however, in paving lanes
where the traffic is lighter and for this purpose it is probably
the most economic and satisfactory pavement the city has
yet made use of.

*Of the City Engineer’s staff, Winnipeg, Man.



172 : THE CANADIAN ENGINEER

January 19, 1911,

Cedar block paving costs in place $1.50 per sq. yard for
two layers of foundation boards. The tamarac curbing costs
25 to 3u cents per foot laid.

Macadam Pavements.

This pavement consists of layers of different sizes of
broken limestone laid on the natural soil sub-grade ro-in.
thick at the crown, and 8-in. thick at the gutters. Trap was
used in some cases for the surface layer, but was very ex-
pensive. In the earlier pavements the curbs were formed of
roughly squared limestone placed end to end. This has now
been discarded for some time, and concrete curb and gutter
is universally used for these pavements.

Macadam pavement laid costs goc. to $1 per sq. yvard,
and the artificial stone curbing costs 6oc. a linear fooc. The
‘old rough stone curb used to cost 35C. per foot laid.

One of the chief troubles with our macadam pavements
was due to the mud from the adjoining unpaved lanes and
streets clinging to the wheels of vehicles and being carried
on to the pavement. Large masses of the macadam would
be picked up by the muddy wheels to be dropped somewhere
else and the pavements were pulled all to pieces. This was
more so in the early stages of the use of macadam, and has
been obviated to a considerable extent by the paving of ad-
joining streets and lanes. But this did not come about be-
fore macadam had got into general disfavor, and so it has re-
mained. Again the requirements of modern traffic have
made it essential that more cohesive pavements surfaces be

is covered with a layer of clean broken stone, and then the
mixture of hot tar and fine clay is poured over it. It is then
sprinkled with granite chips and thoroughly rolled.

Treating the old macadam surfaces with oil, and etc.,
so far as anything has been done in this line has been done
under the Street Commissioner,

Asphalt Pavements.

The first asphalt pavement was laid on Kennedy Street
and Assiniboine Avenue by Kelly Brothers & Company, in
1897. This pavement was found by the City Engineer, as
stated in his report of 1898, to have withstood the winter with-
out any serious results, and he reports that this class of
pavement promised to become the favorite pavement for
Winnipeg, provided it could be laid at reasonable cost.

In 1808 a small bit of pavement was laid on McDermot
Avenue East, also by contract, but on calling for tenders for
paving Portage Avenue, the Engineer was compelled to re-
port that the city could save enough on this job alone by
doing the work itself to pay cost of providing an asphalt
plant.

Accordingly the city purchased the plant of Kelly
Brothers & Company in 1809, and began the construction of
asphalt pavements, and all asphalt pavements laid since that
time here have been constructed by day labor.

Asphalt Plant.

The asphalt plant has been twice destroyed by fire. The
following is a description of the present plant.

constructed, and it has become necessary either to treat the
old pavement surfaces so as to reduce disintegration or re-
surface them with a pavement more suited to modern con-
ditions.

With this end in view the city last fall purchased an
asphalt-macadam mixer from the Link-Belt Company, of
Chicago, for the purpose of resurfacing our macadam pave-
ments with asphalt macadam. Gertrude Avenue in Ft.
Rouge, with an area of 6,400 sq. yards has been so treated,
the work having been completed just before snow fell.

The work is carried out as follows:—

The old surface is prepared by scarifying and levelling
up with fresh stone, if necessary, and rolling. The asphalt
macadam surface consists of a mixture of 3 parts of %-in. to
1-in. stone, 1 part of coarse and 1 part of fine sand. This
is thoroughly dried by heating and mixed with sufficient
asphaltic cement at 300° to 350° F. to coat each piece of
stone. This mixture is spread and rolled to a thickness of
two inches. It is then covered with a thin coating of asphaltic
cement, and overspread with fine granite screenings or other
approved material and rolled.

The asphaltic cement is similar to that specified for our
asphalt pavements except that it is softer.

Some three or four years ago the city resurfaced Dagmar
Street from William to Bannatyne Avenue with an almost
identical pavement, and it has been very satisfactory.

The city council last year granted permission to private
parties to construct experimental pavements in one or two
olaces. One of these is called ““tar clay.”” The old macadam

The power consists of one 100-horse-power boiler, and
one 7o-horse-power boiler, and one 70-horse-power and one
55-horse-power engines. The small engine is used to drive
the mill stones at night. The mill room contains three
Sturtevant mills with a capacity of 24 tons per day of 24
hours. There are three sand dryers, one a Bartlet sectional
drum, another is the old dryer originally purchased with the
plant which has been practically rebuilt by the city, and the
third a dryer designed and built by the city. The plant con-
tains four 8-ton tanks. The oil storage consists of two con-
crete tanks with capacity of 275 to 300 tons. There are two
mixers—in fact the plant is double throughout, and has a
capacity of 2,500 square yards of finished pavement per day.
All materials are handled mechanically.

Besides the stationary plant the city has purchasei a
Cummer railway plant with a capacity of 1,800 square yards
of 2-in. surface per 10 hours. This has been used principally
for making binder. It is intended, however, for use in paving

distant streets so as to save great cost of haulage from sta-
tionary plant.

Concrete Mixers.

The city possesses three street concrete mixers. One, a
Drake mixer, has a capacity of 1,200 square vards of 6-in.
concrete per day; a Municipal Engineering & Contracting
Company mixer; this machine originally had a capacity of
720 square yards, but by the addition of elevator for feed and
increased power it puts down 1,500 square yards per day.
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The third is a machine built by the city which lays 1,000
square yards per day.

Various brands of asphalt have been laid in the city, and
all have made good pavements. Among the brands used are,
Trinidad and Bermudez asphalts were flexed with petroleum
Abispo, Acme, Maracaibo, Angelos, Cubano, Pioneer. The
Trinidad and Bermudez asphalts were fluxed with petroleum
residuum from 19 to 21 Beaume. With the other brands
asphaltic fluxes have been used.

The difficulty of keeping the subgrade dry and the ten-
dency to freeze and crack in winter make it inadvisable to
construct the concrete base in direct contact with the sub-
soil. It is customary, therefore, to cover the subgrade with a
three-inch layer of sand, gravel, or broken stone, and place
the concrete on this.

Our asphalt pavements are, therefore, constructed as fol-
lows :—The street is excavated to the necessary depth and at
intervals of about 100 ft. trenches are dug across the street
connecting with longitudinal trenches under the curbs, these
latter being graded to catch basins. These -trenches are
filled with broken stone and then the ballast course above
described is spread and rolled. On this is laid the concrete
base 6-in. thick. The binder course is 1%%-in. thick and the

surface 2-in. thick. The concrete consists of best Portland ‘

cement sand and stone or granite in proportion of 1:2:s.
Our specifications call for 4%-in. base for light traffic
and 6-in, for heavy traffic streets.
The binder mixture averages 15 gallons asphalt cement
to 1 cu. yd. of 3-in. broken stone. The surface mixture is
composed of,—

Pure “HItUDIED. |+ s olme s rmien e izbes 10% to 12% %.
S ATV et edss o e ot W Tl e Vi i s 85 to 78.
Pulverized limestone ﬁ}ler .......... BRSSO N O

The limestone dust must all pass a No. 8o screen, and
75 per cent. pass a No. 200 screen. )
The sand shall grade as follows:—

P assS200 S CTeETIN 5 e sl e sl s by Vs 2310 5.7
Pass HoonsCreen’ i tlioiie i i6

Pass!. B0 SCIEEI, sl « aitess s o btk 16

PaSs | 5O/SCIREI . wivrinmisss mislebe e shus 30

PASS: " 40, SCUEEI vt ofaisrspsbi pebotud dlels 13

Pags () 30.50Teen! v. . diliuie Lo 10

Pass” R0 SCTEEN. = ' nle dh st g b e 8

Pass 10 SCLEEI = 's sl s snsaonieisss sive 0-5

Some of the old asphalt pavements have a dressed stone
curb which used to cost $1.35 per linear foot laid. Artificial
stone curb and gutter is now used with this class of pavement
also.

Asphalt is the most satisfactory pavement for Winnipeg
from all points of view.

The cost of asphalt averages on concrete base $2.30 to
$2.40 per square yard.

A few asphalt pavements have been constructed on
macadam base, that is 6-in. of broken stone. Some of these
have become ridged through shifting of the base. These
pavements as well as the proposed asphalt-macadam would be
greatly improved if after the base is put down the streets he
opened to traffic a year or two before the surface is-laid.

Creosoted blocks have been found to be ideal pavement:

for bridge floors. The high cost of satisfactory blocks has
so far barred their use in street paving.

Sandstone blocks have been laid on one or two subway
slopes. These also are too expensive for general use.

Last summer-the city leased a Lutz surface heater for
asphalt repairs. This machine did 13,600 square yards Tepair
work during menths:July to November both inclusive. By
agreement the city pays 5c. per square yard of repairs done
by the machine for five years, and $1,800 for the machine
itself. It is expected, however, that a great saving will be
made in the cost of asphalt repairs by its use.

Standard Width and Cross Section.

Our streets are mostly 66 feet wide, and the standard
method of improving such a street in a residential district is
to have two 6-ft. sidewalks placed one foot from the street
line, two 14-ft. boulevards or park ways, and a 24-ft. pave-
ment. Business streets are usually paved ‘“full width,” as it
is called, i.e., there are two 1o-ft. sidewalks and a 46-ft.
pavement. A

Main Street and Portage Avenue, the two main business
thoroughfares, are 132 feet wide and have 06-ft. of pavement
and two 18-ft. sidewalks. Broadway, part of which is 132
feet wide, being a residential street, has two sidewalks, two
side boulevards, two pavements, and a large central boule-
vard, the street car lines passing down the centre of the
central boulevard.

e " HRRRRERS

AspHALT D-Av:"r‘
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BLock PaveMeENT.

“p

‘Macapam Pave'T.

The cross section of the asphalt pavement is a parabola.
Our streets being practically all level, the crown and curb
are usually bonded through from street intersection to street
intersection, the gutter, of course, being graded to catch
basins.

The amount of crowning varies, therefore,—

C.Bs.
C.Bs.
C.Bs:

The catch basins are, except on one or two of the oldest
streets, placed in the centre of blocks so that summits occur
at street intersection thus avoiding high curbs at sidewalk
crossings.

for 24’ pavement from 4" at summit to 6" at
for 46’ pavement from 6’ at summit to 9" at
for 96/ pavement from 8’ at summit to 12’ at

The minimum fall of gutter is about 3-in. in 100 feet.

The curb at corners is formed with a 17-foot radius ex-
cept on full width pavements where the curve would extend
on to the side street thus cutting off the sidewalk at an
awkward angle. On full width pavements, therefore, the
radius of turn-out is gqual to the width of sidewalk.

It is the general ‘practice to have sidewalks continued
through at private driveways, the driveway being laid up to
the outside walk. This avoids with the number of steps
down that would otherwise occur.

I submit sketches showing standard cross-section of
46-ft. asphalt pavement with street railway tracks, and the
artificial stone curb. I also show a diagram giving quantities
of different classes 'of pavement in use at the end of each
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year. This shows well the decreasing popularity of macadam
and block, and the growth of asphalt pavements. inji
The following is a statement of quantity of different
classes of pavements now in the city, and the quantity of

each constructed during 1910.
1910, Total to date,

Miles. Miles.
ASDREIRL . Lot B S L SR 0.02 67.785
Macadamsltie i % b, S, i 0.63 38.772
IEEdan bIoeks -~ - it ok i S 1.07 26.418

Street Railway Tracks.

The sketch of pavement section showing double track-
ing shows the method in general use in the construction of
street railway track.

The method is as' follows:—

A trench 814-ft. wide is dug for each track to a depth of
18-in. below the base of the rail. In the centre of this trench
a small trench 8-in. x 8-in. is dug in which a 4-in. tile drain
is laid. The bottom of trench is covered with 6-in. of broken

tion the ties are blocked up 6-in. above the broken stone sub-
base. Concrete is then laid under and between the ties to
3% inches below finished pavement level. A wooden guard-

rail is generally used, and the surface of asphalt is laid.

The tile drain is connected at intervals with the sewers. ;

On Main Street which was paved two or three years ago |
granite sets were used instead of wooden strip, and they"
have given better satisfaction. The wooden guard-rail soon |
breaks and splinters, due to the rolling it gets under the
wheel flanges. The flange groove fills up with dirt which |
transfers the weight of the cars to the strip, and it becomes l
crushed and broken as though it has passed through a set of
rolls. It is also pushed from the rail causing the asphalt to
heave and crack. This has not occurred to a noticeable ex-
tent on the Main Street pavement.

Another variation from the ordinary practice in the case
of the Main Street pavement is the use of 7-inch go-pound
rails. One advantage desired in the construction of this was
that it was possible to lay a layer of concrete over the ties, a
thing which is not possible with the 4%-in. rails generally
used, as the one-inch layer is too thin to stand, This means
the use of more binder which is not advisable, and I question
whether it does bind to the comparatively smooth surface of
the tie.

Another point in connection with this pavement may be
mentioned in regard to the track drainage. As before men-
tioned this pavement is 06 feet wide. The tracks are spaced
25-ft. centres. This leaves a wide strip of pavement between
the tracks which in wet weather sheds its water over the
tracks, and as settlements are very apt to occur along the
car tracks, it was thought advisable to provide a means for
getting 1id of the surface water from between the tracks
other than shedding to the gutters.

Accordingly gratings are set at intervals between the
rails and connected with catch basins midway between the
two tracks.

This method of construction has been used on other
streets since in the more central portion of the city.

Cost Data.

The prices of materials upon which the ‘above costs are
based are as follows :— ‘ \ :

Cedar Block.—Cedar blocks cost gsc. to 6oc. a yard de-
livered on the street. The sand per ballast costs on an aver-

age $1.15 per cubic yard on the job. 1-inch lumber for
foundation boards costs $23.50 per M. 4-in. x 10-in. lumber
for curbing costs $23.50 per M.

Macadam.—Broken stone is obtained from the city quarry
situated about 14 miles north of the city. The stone is de-
livered at the city yards for $:.35 a cubic yard. Handling
and hauling to street averages soc. a yard, making the aver-
age price on the job $1.85 per cubic yard.

Asphalt.—Asphalt costs $28.09 per ton delivered at plant,
fluxing oil same price a ton. Limestone dust 7oc. cubic
yard, sand $r1.05 cubic yard at plant. Cement costs $1.77
per barrel of 350 pounds at city yard. Handling and de-
livery to job averages 13c. a barrel, making cost of cement
on job average $1.90. Stone $1.85 cubic yard. Gravel $1.15
cubic yard on street.

Common labor is paid 20c. an hour and upwards.

——a>eo——
MUNICIPAL HYDRO-ELECTR}C PLANT AT
POINT DU BOIS. ;

The work at Point du Bois is being carried on by the
city of Winnipeg as a municipal investment. Surveys were
begun in 1905, but actual construction work was not begun
until 1909. However, a standard gauge railway twenty-four

' miles long was built from Lac du Bonnet eastward during

1907-8, an investment of about $400,000 being made in this
track, and in the two considerable bridge crossings of the
north-flowing branches of the river. The Consulting Board
consisting of Messrs. C. B. Smith, William Kennedy, .Jr., and

Sketch Showing Location of Plant.

Col. H. N. Ruttan, reported in 1906 on the available sites
and on the cost of development at Point du Bois, setting this,
along with the cost of transmission line and transformer sta-
tion in Winnipeg, at $3,250,000. The work of construction
and equipment is now well in hand, and it has been shown
that the estimate made by these gentlemen is practically
correct,

The accompanying photograph No. 1, or map, shows the
relation of the site of the development to the city of Winnipeg,
as also the transmission line, and a portion of the watershed
of the Winnipeg River. This river is very similar in drain-
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age area to the Ottawa River, and has a large proportion of
lake area, though the watershed has not as yet been so nearly
denuded of timber. The discharge of the river is therefore
much more uniform than that of the Ottawa, and the mini-
mum flow at Point du Bois is sufficient to guarantee a twenty-
four hour output of 600,000 horse-power, for which dimension
the general works are laid out.

The outline plan shows the general arrangement of the
works at the generating station, consisting of canal cut
across two rocky points of land, a series of river walls, rock-

-

high. The present construction is two hundred and fifty
feet long, and the building as shown in plate No. 2 is five
hundred and four feet long. Special features which may be
noted are the great area of the racks and the method of sup-
port, the large inlets to the wheelpits, the wheelpits themselves,
which are a geries of circular tanks, the compact arrangement
of generating and transforming apparatus, and the. liberal
water passage at draft tube and tail race. The fluctuation
of head expected at this point is about three per cent. of the
average head. Photograph No. 4 shows the power station

SR T Vov—

General, View Looking North From

fill dam and power-house. At the present stage the canal
excavation is nearly completed; the river walls and intake
have been finished; the power-house building, half of which
is now being built, is being roofed and the travelling cranes
are erected therein; the rockfill dam is about three-quarters
completed having been built eastward from the west shore.
The natural waterfall at the site was thirty-two feet but by
the city’s construction this has been increased to forty-five.

A reduced diagram shows our drawing of the cross-sec-
tion of the power-house building. It will be noted that this

Power House, August 5th, 1910.

with wheelpits completed, but forms not removed, the south
and east end walls of the building not being yet formed up.

Another view shows the canal looking from the
power-house northward. In the foreground may be seen the
circular imitation wheelpit about which the 1%{-inch reinforc-
ing steel for the wheelpits was bent into shape. In the middle
ground may be noted considerable masses of rock excavated
from the lower rock ridge but not yet removed nor crushed,
though the supply from this area of the work has been nearly
altogether used up in crushed form for concrete making. .

First Section of Rock Fill Dam, Showing Log Run.

Cross-section shows all of the equipment necessary to trans-
form the energy of the entering water into electric current for
transmission. There are five distinct compartments in the
building—the rack and gate room, the turbine chambers, the
generator room, the transformer and switch room, and the
arrester compartments (not shown in section). The build-

ing is one hundred and fifty feet wide and one hundred feet

There may also be noted the trestle upon which the concrete
for the canal wall was carried from the crushing and mixing
plant to the left (not shown in the photograph). In the
background may be noted the piers of the intake
control gates and to the left may be seen the smokestack of
the contractors’ sawmill plant, the supply of logs for which
was obtained from the islands above. The rockfill dam is
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beyond the extreme right of the picture, where can be seen
the main river. ]

Photographs No. 6 and No. 7 show the rockfill dam
as it appeared last spring after about three hundred and fifty
feet of the lower proportion of it had been completed from
the ice above during the winter, and shows the.more recent
method of summer construction of the dam, namely; by
trestle and dump car. The spring flood is just passing over
the dump. At the present date this dam has been completed
to its full height as far as built.

The transmission line consists of a series of double

Power House Dui'lng 'coﬁgtructlon.

circuit steel towers upon concrete foundations, and carrying
at present two circuits of aluminum cable of capacity of 11,-
250 K.W. each. At the date of writing about one-half of the
cable is strung and the steel towers are erected for a further
quarter of the line.

The terminal station building is ready for the roof. The
building is of red brick and stone, erected on Point Douglas,
and occupies the north end of a city block facing on the
river. It is built at present to accommodate a capacity of
24,000 K.W. in transformers, 16,000 K.W.’s now being in-

e ey

stalled. The transformation in this station is from 60,000
volts to 12,000 volts; the frequency of transmission is 6o
cycles. s

The equipment for these stations is in an advanced
stage of manufacture; four water turbines are received, and
all are shipped; the first generator has just recently passed
satisfactory tests in the manufacturers’ shops; four of the
high tension transformers have also been passed satisfactory
tests and are shipped.

Tt is hoped that the plant will be put into operation on or

about July 1st, next.

WINNIPEG’S BRIDGES.

Paul Schioler*

The location of the city of Winnipeg, at the point where
the Assiniboine River flows into the Red, and the way in
which the city has developed back from all four banks, has
necessitated an unusually large amount of heavy highway
bridging. In addition to the rivers, it may be noted that
the Canadian Pacific Railway Company, which was here be-
fore the city had given indications of the directions in which
its developments were to take place, owns a right of way two
miles long and five hundred feet wide and operates its yards
here at a level a few feet higher than the city streets. Sub-
ways under this body have been looked upon as out of the
question, owing to the excessive cost. One overhead bridge
exists and another is under construction, and on account of
the long approaches required for these bridges and the lia-
bility to damages to real estate interests, it may safely be
said that the C.P.R. freight yards, however useful, well
regulated and well run, and whatever pride their size and
importance give to citizens of Winnipeg, furnish the city
with even more difficulties in bridging than the Red River.
An over-head bridge across the C.P.R. yards costs from
25 per cent. to 33 per cent. more than a bridge with the same
traffic accommodation across the Red River.

The great development on the south bank of the Assini-
boine River, where the residential portion is gradually crys-
tallizing itself, and on the east bank of the Red River, where,
due to the excellent railway facilities, there are fine indica-
tions that the manufacturing interests will form a second
South Chicago, has taken place only within the last decade,
and as the city during the latter part of this time, aside from
the absolute necessitics, such as sewers and waterworks, has
lent its credit to the great hydro-electric development, the
construction of modern bridges has not quite kept pace
with the growth of the city. One gocd, modern bridge
crossing the Red River was built two years ago, the recon-
struction of another along modern lines is now taking
place, but at every civic election during the last three years
there has been submitted to the ratepayers bridge by-laws
for amounts between a quarter and a half million dollars.
It is reasonable that some time should elapse and some in-
convenience be experienced before the ratepayers appreciated
the fact that, where formerly fifty thousand dollars would
build a nice looking, serviceable little interurban bridge,
they are now called upon to furnish two hundred thousand
dollars to bridge the Assiniboine River. There is, however,
every indication that the bridge situation is now thoroughly
appreciated, the by-laws for the necessary funds are, as a
rule, assented to, and while there is yet a great amount of
construction to be done, important work along this line is

going ahead daily, and will probably continue to do so dur-

ing the coming five years.

The bridges that are now owned and operated by the
city of Winnipeg are: The Maryland Street bridge, the
Osborne Street bridge, the Main Street bridge, crossing the
Assiniboine River from north to south; Louise bridge and
Redwood bridge, crossing the Red River from east to west.
Crossing the C.P.R. yards are: The Salter Street viaduct
and (under construction) the Arlington Street viaduct. The
crossings of the Assiniboine River average less than 4o0 ft.
in length each. Bed rock is reached at an average eleva-

*Assistant Engineer, City Engineer’s Department, Win-
nipeg, Man. ’ ‘
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tion of 15 ft. below city datum. This, with an elevation
of 33 ft. for the floor, gives a reasonable height of piers.
On the Red River bridges the spans are 7co ft. and 650 ft.
respectively. The bed rock being here at elevation of 30
ft. below datum, pile foundations have been used.  The
Salter Street viaduct is very light and has its piers on coa-

have served their purpose well up to recently, and they are
in a good state of preservation. But particularly the Os-
borne Street bridge is now wholly inadequate for the traffic,
and a new bridge is under contemplation at this point. It
has not yet been decided if the movable span in the new
structure will be of the lift or the swing type; the roadway

One of the piers at Senie River, St. Boniface.

crete footings directly on the blue clay, while on the newly
completed substructure for the Arlington Street viaduct all
piers and footings are on piles, from 35 to 5o ft. long, ex-
tending into the concrete, which is carried from 7 ft. to 14
ft. below the surface. A load of 20 tons is figured for each
pile.

will be 42 ft. clear with two 6-ft. sidewalks cantilevered on
brackets. The floor will be reinforced concrete, paved with
creosote blocks or asphalt. The superstructure will not
offer anything of particular interest, but the substructure
will be rather difficult to build as is always the case when
old masonry has to be made over or to form part of new.

Transcontinental Bridge across Red River, showing threce spans in place on St. Boniface side.

The Maryland Street bridge and the Osborne Street
bridge are both pin connected, Pratt truss bridges with
roadways 20 ft. wide and two sidewalks. They carry single
car track, the floor is plank, paved with creosoted blocks.
They are good little bridges—particularly the latter,—they

A by-law was passed about a year and a half ago author-
izing the construction of a new Main Street bridge. The
present bridge has a 26-ft. wide roadway, and the new one
was to be of same width, but larger carrying capacity. It
does not look, however, as if this bridge will be built for
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a while, and a look at the schematic map of Winnipeg will
plainly show the reason: Between Main Street (the old Red
River trail) and the Red River there is practically nothing
but the Canadian Northern and the Grand Trunk Pacific Rail-
way Company’s yards and station. For this reason it is
evident that this traffic line does not hold the same possi-
bilities as the Osborne Street line, where there is a dense
population on both sides and rapid development to the south.
It is moreover universally conceded that the centre of popu-
lation of the city is rapidly moving westward, and the time
is not far distant when we may expect to find it on Portage
Avenue in line with a continuation of Osborne Street.

A few general remarks may be of interest with reference
to the navigation on these two rivers from a general stand-
point.

The city of Winnipeg has always made it a policy to
encourage water transportation, whenever and wherever pos-
sible, and it has during the year spent a great many thou-
sand dollars upon furthering of this policy. As a matter of
fact, the cost of every one of our river bridges is increased

next season’s navigation, and there is no way of predicting
what the future will bring of minerals or even grain.

During the past few seasons the navigation has not been
large enough to warrant the expense of keeping men con-
stantly on the bridges. When required these were swung
upon telephonic request at the city engineer’s office, and
what is considered excellent service has been given in this
way.

Coming back to the Red River bridges as they exist or
are under construction: The Redwood bridge consists of
Pratt trusses, riveted throughout. The floor is reinforced
concrete with block pavement. The roadway is 26 ft. clear,
allowing for two street car tracks (wagon traffic to follow
thc? cars). There are two 6-ft. sidewalks cantilevered. The
bridge is equipped with electric swinging machinery, and
automatic swing gates close the roadway and sidewalks while
th.e bridge is being swung. All movable parts in this
b.rldge are operated by one man from a machinery cabin
situated above the roadway in the centre of the swing span.
The new Louise bridge, now under construction, is very

Showing Piers for double-track bridge across Assiniboine River.

from 25 per cent. to 30 per cent. through the construction
of movable spans. In view of the large sum of money
which of late has been expended by the Dominion Govern-
ment on improvements on the Red River, the city has beea
very liberal in providing the most up-to-date accommoda-
tions for navigators. Both our bridges here have been de-
signed with electrically worked machinery, capable of open-
ing and closing each bridge in three minutes. On the
Assiniboine River, where the state of navigation is less
flourishing and less indicative of development, we still use
hand power.

Our rivers do not now play as important a part, rela-
tive or actual, in our traffic as they did years ago, but with
the immense undeveloped shores of Lake Winnipeg, and
with the Red River made navigable, there is no doubt that
a revival of river navigation will .take place. Thousands
of cords of wood and thousands of F.B.M. of lumber are
now being cut on the shores of Lake Winnipeg, ready for

similar to the Redwood bridge, and provides the same traffic
clearance. The sidewalks will be reinforced concrete, in-
stead of plank. While the Redwood bridge, which was built
two years ago, is an entirely new crossing, the new Louise
bridge replaces an old railway bridge of wrought iron, built
in 1880 by the city, to induce the C.P.R. at that time to
select this point of crossing the Red River. The old bridge
was some eight feet narrower than the new. The piers
had to be lengthened and special care had to be used to
make the new work form a unit with the 30-year-old masonry.
As piles had to be used and all possibilities of settlement,
however slight, had to be eliminated, it will be appreciated
that it was a piece of work that necessitated great carte
The deposits behind the piers were removed and the clay
excavated 4 ft. to 5 ft. in depth, to the size of the additions.
A light cofferdam was then put around the excavation. and
the foundation piles were driven—most of them rece,iv'mg
over 300 blows with an ordinary 1,800 Ih. steam pile driver.
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It was originally intended to build the additions in form of
stone caissons on oak grillage, sinking same wupon the
sawed off piles. To get the piles sawed off at even eleva-
tion at the river bottom, proved, however, due to the ex-
cessive cold, the amount of 30-year old, stone-hard oak gril-
lage and other similar elements, to be an achievement that
could not be hoped for. Fear was entertained that the piles
would not get even bearings on the grillage, and that a
settlement might occur. The mode of construction was
therefore changed and a rich mixture of concrete was de-
posited in the water, around the foundation piles, the coffer-
dams acting as fcrms. When low water elevation was
reached a shell of cut stone was built as facing for the ad-
dition, the insides being left as rough as poss'ble, and the
entire backs of the old piers being removed and used as
backs for the addition. The hollow .inside of these were
then filled with rich concrete. This work was completed
a year ago, and the closest examination does not now reveal

trusses. The arrangement is snown clearly on the accom-
panying detail and served its purpose quite satisfactorily.
It has another advantage aside from giving a superior stress
distribution on the pier, viz., if at any time and for any
reason it should be desired to move the bridge a few inches
one way or the other, the whole span may be picked up by
jacks placed under the bottom flanges of the end floor-beams.
If the same experiment is tried with a span having the end
floor-beams (if any) attached in the ordinary way, it will
speedily be found that the connecting rivects are cut through
like so much butter.

Another point deserves mention in connection with this
bridge, and that is the question of movable gates, to be
operated from the machinery cabin. The movable swing-
gates on Redwood bridge were an afterthought. They were
designed by the city engineer’s office after a thorough in-
vestigation of the subject in America. Neverthcless_, it
must, in truth, be said thac these swing-gates have not given

Concrete Viaduct from Water St. to the Red River.

-a single crack anywhere in the jo'nts between the old and
new masonry.

The superstructure of the new bridge consists of Pratt
trusses with subdivided panels, riveted throughout. There
is at least one detail worthy of special mention. The piers
With the additions were only 30 ft. long and this was rather
short for 200 ft. spans with the heavy reinforced concrete
floors. The hedplates would, in fact, have extended right
to the edges of the piers, but owing to the fact that the
blers were built as limestone shells with concrete cores, it
Was next to impossible to place reinforcing bars in the pro-
per positions here, and it was therefore considered decidedly
unsatisfactory to have the bedplates placed right at the pier
edges. The difficulty was disposed of in the following way :
The end floor-beams were made 42 inches deep and the end
posts of the. trusses were framed into these floor-beams.
The ends of the floor-beams are heavily reinforced by gus-
- set plates and angle stiffeners, and the bearings are brought
in towards the centre line of the bridge, the centre of bear-
ings being 2 fr. 10 inches distant fro.c the centre “ne of

entire satisfaction. When they are open, the ends must be
chained to the bridge, otherwise the ever-ambitious smal
boy gets on these ends and obtains a thirteen foot leverage
on six inches. This works destructive wonders to fine ball-
bearing gears. Moreover, the connections running under
the sidewalks persist in getting rusty in some joints, and
when the man in the cabin comes to work the operating
levers he very often breaks something and puts the gates
out of business. When the design of the new Louise bridge
came up, the whole ground was gone over very thoroughlv
again. If there were not the trolley wires to contend with,
lift gates, rolling up and down the hip verticals, would un-
doubtedly be satisfactory, but, as it is now, there does not
exist a simple, safe and effective device for the shutting
off of traffic from the machinery cabin. There seems to
be room here for a patent that would give the service wanted
without making an interlocking plant of the arrangement.

On both the Redwood bridge and the Louise bridge the
City Electrical Department, the City Power Department, the

.Manitoba Government Telephones, the Winnipeg Electric



180

THE CANADIAN ENGINEER

January 19, 1911.

Railway Company and the telegraph companies want ac-
commodation for the crossing of wires. It would unques-
tionably be better if all these bodies were to unite and €ross
the river by means of submarine cables; but perfection is
hard to attain, and it can, of course, not be denied that it
is easier to repair and, in general, look after wires when
they are overground than when they are submerged ia
twenty feet of water. At any rate, these people come to the
City Engineer’s Department, and want crossing facilities.
They are willing to pay and they get what they ask for.
The usual span of wires on Winnipeg streets is 100-125 ft.
As it was thought desirable to maintain these short spans,
it became necessary to provide a special arrangement to
support 48 wires on the pivot pier of draw spans. An 8-inch
extra heavy W.I. pipe is fitted with the sufficient number
of arms to carry the wires, it is then put in the exact centre
of the draw, and attached through special ball-bearing ap-
paratus to the superstructure.

The other large bridge, now under construction in the
city of Winnipeg, is the Arlington Street viaduct, over the
C.P.R. yards. It is 2,200 ft. long including the approaches,
which have a gradient of 6.70 per cent. The principal
feature of technical interest in this bridge is the span over
the main part of the yards. This span is 334 ft. 6 in.
c. to c. bearings. Itis a Pratt truss with subdivided panels,
except the end ones, and it is thought to be one of the
longest straight spans, with riveted connections throughout,
in existence in the West.

The substructure, consisting of roundly 4,500 cubic
yards, excavation, 33,000 lin. ft. of pile driving and 5,000
cubic yards of concrete, was completed in three and one half
months. In view of the fact that this yardage was distribu-
ted over 38 supports, many of which were situated in the
middle of a net work of tracks, this is considered excellent
time. The good result was due to diligence on the patt
of the contractors, but mostly to the great desire shown by
officials of the C.P.R. Company to facilitate and assist this
construction. The superstructure is being manufactured in
England and is contracted to be completed on the 1st of
fune, 1911. The traffic accommodation will be, 26 ft. clear
roadway, with two street car tracks and 2z 6 ft. each side-
walks.

The Salter Street viaduct over the C.P.R. yards is the
oldest bridge here and the superstructure of it used to span
the Assiniboine at. the site of the present Main Street bridge.
The city spends about $8,000.00 a year On maintaining the
plank floor here—the bridge not being strong enough 19
stand paving of any kind, and even at that the crossing is

* not satisfactory. It is narrow and light, particularly in view
of the fact that most of the traffic is heavy teaming. In all
probability this bridge will be closed as soon as the Arling-
ton Street viaduct is opened for traffic. Plans and estimates
were prepared for a subway at Salter Street, but the cost,
about $750,000.00, compared sO unfavorably with that of a
viaduct, about $270,000.00, that the possibilities of having
a subway at this point are pretty nearly nil.

A few points of interest may be mentioned about the
mode of designing and taking tenders on the large bridges
in the city. ‘ '

It has heretofore been the custom, in regard to the
river bridges to prepare in the city engineer’s office a
sketch, showing a cross-section of the river at the centre
line of the proposed bridge and also showing the location of
all piers, together with all clearances. Upon the approval
of such preliminary plan by the Dominion Department of

Public Works, tenders would be called—usually on the sub-
structure and superstructure, separately—based, as regards
clearances and location of bridge, upon this plan, and, as
regards capacity, materials, unit stresses, workmanship and
all other details of construction, on standard specifications,
which have been revised and improved from time to time.
About the present (1909) ‘“City of Winnipeg, Standard Spe-
cifications for Steel Bridge Superstructure’” it suffices to
say, that they, on the point of standard loading, follow
Cooper’s specifications for highway and electric railway
bridges. In regard to all other things they conform with
the specifications proposed for highway bridges by J. A, L.
Waddell in “De Pontibus.” Thus, the impact is computed
in all cases as a separate load, and only one set of wunit
stresses is used. - In the details of construction it has been
provided that all rivet holes chall be subpunched and
reamed. Practically all the future bridges here will have
heavy, reinforced concrete floors, and it has therefore been
decided to have the trusses as rigid as possible. Conse-
quently we are doing away with pin connected bridges alto-
gether, and even the 334 ft. span on the Arlington Street
viaduct will be riveted throughout.  This way of taking
tenders has been necessitated through the fact that it was
essential to obtain each crossing at the lowest possible cost,
and it must be admitted that the designs submitted by the
various Canadian Bridge Companies, with very rare excep-
tions, have been good, the jobs have not been ‘‘skinned,’’
and even the appearances of our bridges are thought to be
a credit o a city, in which the development has been <s
rapid as in Winnipeg.

As the time goes on, however, and every new bridge
to be built becomes, both relatively, among the works of
the city, and, by the very magnitude and cost of the new
bridge in itself, a more and more important job, it will
probably become necessary to change from the competitive
designs methods of taking tenders, to the way of asking
bids on a detailed design made up by the City Engineer’s
Department. There is, of course, no doubt, that where the
cons’deration of lowest poss'ble cost for a given traffic ac-
commodation is not overshadowing the regard to everything
else, a more satisfactory result will be obtained by taking
bids on a detailed design, that has been made to conform
with all requirements, and particularly the zsthetic ones,
than through calling for competit'on designs that are, tiue
enough, in conformity with a cet of rigid specifications,
but that must necessarily outside of this be made with a
view to getting to the manufacturing company the largest
possible profits. A

Aside from the bridges mentioned here there are 2
number of small bridges across creeks and gullies around
in the city, mostly in the outskirts. These are not in any
way interesting—in fact they are all temporary structures
that only wait the extensions to the city sewerage system as
a seal on their doom.

A remarkably large number of subways at railway cross-
ings have been built or are on the point of being built. 1t
is to be regretted that most of the railway lines were con-
structed and in operation before the crossing city streets
had given indications of an importance sufficiently large to
warrant a subway. This has been responsible for the fact
that most of the subways have grades on the approaches.
A 5 per cent. gradient is, however, maintained by the Rail-
way Commission, and if it were not for the fact that a kind
providence had created Winnipeg a paradise for lack of

(Continued on page 202.)
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THE GATEWAY OF THE WEST.

It is hard for the traveller who has not seen Win-
nipeg for twenty years to think of it as anything else
than a trading-post or the outfitting centre of Western
Canada.

This issue of The Canadian Engineer has been de-
voted to Winnipeg, and we have presented those features
which would first attract the eye of the engineer and the
commercial man. But we have not neglected those
things which too frequently receive second consideration,
the homes and the beauty places of the city.

The winding trail marked out by the Red River carts
in the early 70’s has been preserved in the outlines of
the main street of the city, but the wonderful develop-
ment which has taken place since those days in the
transportation facilities of this Western centre is almost

| beyond imagination

To-day, all the great railway systems of Canada are
centred at Winnipeg. But even yet, the railroad develop-
ment of the West is not more than well begun.

Since its inception Winnipeg has been a distributing
centre, but of recent years it has developed as a pro-
ducing centre. Cheap power and sufficient transportation
facilities, together with the increased population, is
making it a desirable location for factories and foundries,
so that it is quickly assuming the appearance of and con-
ditions incident to those found in eastern centres.

As an educational centre, for years Winnipeg has
been a leader in the community west of the Great Lakes.
To-day it possesses thirty-three schools and colleges,
where the work is conducted on modern educational
lines. This city is also the seat of the Provincial Uni-
versity, which university has departments in Arts,
Law, Medicine, Engineering, Dentistry, Agriculture and
Theology.

Rapid as has been the growth of the city, and,
although the conditions under which it was built were
trying, yet Winnipeg has not neglected matters of
health, and to-day we find it a city with a remarkably
low death rate. This is, no doubt, due to the efficient
work of the health department assisted by a sufficient
supply of pure drinking water.

Winnipeg is a metropolis of big scope and little
troubles. It was the first tangible return for the bold

| policy of colonization and transportation inaugurated in

the early 8o’s.

The marvellous growth of Winnipeg is a striking
verification of the theory that commerce makes its own
channels and determines its own distributing points,
against which it is useless to protest. The irresistible
influence which fixed the junction of the Red and the
Assiniboine as an Indian trading point made it a favorite
trading-post of the white man, and from this has arisen
slowly and steadily the beautiful modern city of to-day,
great in its present, but with the future of a most bril-
liant promise. '

R —

THE WINNIPEG MEETING OF THE CANADIAN
SOCIETY OF CIVIL ENGINEERS.

It has been the boast of the Canadian Society of
Civil Engineers that theirs was a national organization,
covering the field of engineering from the Atlantic to the
Pacific, and embracing the best men in the profession,
and endeavoring to inculcate the highest principles of
engineer ethics.

-+ The meeting of January, 1911, is the first annual to

be held west of the Great Lakes—may many more
follow !
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Victoria, Edmonton, and Regina are centres where
a large number of engineers gather, and would each wel-
come this national engineering association and entertain
lavishly the membership, because they represent the en-
gineering profession of Canada.

The engineers will be wined and dined and enter-
tained in Winnipeg; but more than this, they will be
shown what has been accomplished in a very few years
where nature and men and money unite to give expres-
sion to the plans of men’s minds and the cunning of his
hand.

Col. H. N. Ruttan, the retiring president of the
Society, will be pleased to welcome his fellow profes-
sional men from the various parts of Canada to his city,
and right well may he be proud of the work accomplished
by the departments of which he is the respected head.

The Manitoba branch of the Canadian Society will
gladly welcome and royally entertain members of the
Canadian Society of Civil Engineers, no matter from
where they may foregather, and the last week in Jan-
uary, 1911, will be for the engineers who gather i.n Win-
nipeg a week of sociability and profitable entertainment.

—_—

A ROAD CONFERENCE.

The Good Roads Movement is to-day one of the im-
portant movements in Canada, and the Canadian Society
of Civil Engineers cannot afford to neglect it.

Some weeks ago the Ottawa branch of the Canadian
Society of Civil Engineers framed a resolution which will
doubtless be considered at the Winnipeg Convention.
We think it would be very wise, indeed, for the Cana-
dian Society of Civil Engineers to prepare the standard
specifications for roads and pavements. Their specifica-
tions for concrete and cement and cast-iron pipe have
been well received, and have already meant a large
saving to both the engineer and the manufacturer.

In drafting specifications it is not supposed that they
will, in the case of roads and pavements, be much more
than a guide. They will seldom be satisfactory for work-
ing specifications, as conditions will vary so, but general
conditions governing this work might well receive the
attention of the Society.

—  ea ——

A TRAVELLING LIBRARY.

The Canadian Society of Civil Engineers have had
for years a head office in Montreal, Que., and it is very
likely that Montreal will remain the head office of the
Society. _

Aside from the organization work done by the sec-
retary’s office, the greatest asset at Montreal is the
library, and as it continues to enlarge and improve it
will be more valuable to the membership. The idea of
branch societies has been taken up, and we trust that it
will be still further developed. As the different branch
societies become more permanently provided for in their
own quarters, and as their local library improves, we
would expect the parent societies to be more liberal in
their grant, and we think that without much expense
a travelling library might be arranged whereby every two
months a set of fifty books might start out from Montreal
and be kept at the Society headquarters for the use of
the members of that branch.

We recognize that the value of an engineer’s library
consists largely in being able to reach quickly at any
time the volume which is of particular interest to him;

but in addition there is a large number of the members

who wish to look through some of the more valuable
engineering publications, that they may become familiar
with what they contain, and we think in this way the
parent society could at very smiall expense retain the
interest of the members in the central library by a system
of exchange similar to the one outlined.

RO S PR e bl
WINNIPEG APARTMENT HOUSES.

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

Introductory.

The extraordinary development in the construction of
apartment houses, or ‘“‘blocks,” as they are called, in Win-
nipeg during the past six or seven years is so marked that
this feature of the general building situation is worthy of
special notice.

Statistical.

The population of Winnipeg is believed to be, 160,000 at
the present time. It was 128,000 in 1900, 147,000 in 1908,
and, considering the rapid development of the city, in even
figures 160,000 is not too high an estimate of the popula-
tion now.

There are to-day one hundred apartment houses under
rental, not including stores, business blocks, converted
buildings and other industrial buildings having living rooms
above the ground or business floors, but counting only the

buildings specially designed as apartment houses.

At first thought it may not be considered that 100 is a
large number for a city the size of Winnipeg, but, com-
paring with other Canadian cities, it is found that in Mont-
real, with a population of perhaps 500,000, there are only
12 or 15 apartment houses; in Toronto, 9 or 10; Ottawa,
4 or 5; Hamilton, none; London, 2 or 3; several in Van-
couver, and 2 or 3 each in Quebec and Halifax. This com-
parison makes it plain that the recent development in Win-
nipeg is extmordinary.

In Montreal there are a large number of two, three, and
four-family houses, usually of three storeys each in height.
Access to the dwellings above the street level is arranged
for by external steps or stairways, which are built in front
of the ground floor apartments. This type of building is
found only in Montreal, and accounts for the fact that there
are so few apartment houses there, considering the size of
the city.

In the 100 ‘“‘blocks” in Winnipeg there are 1,800 self-
contained apartments or suites, in which there are alto-
gether about 6,500 rooms. The amount of capital invested
in these buildings, including land, is approximately $6,000,-
000, or about $3,500 for each separate apartment. The
average monthly rental from each suite is $45, the gross
yearly revenue from all “‘blocks” being about $970,000, or
16 per cent. on the total amount invested. Five thousand
people live in these apartments, or about 2% per cent. of
the entire population.

Technically, every apartment or suite in Winnipeg is
a “tenement.’”’ In the city by-law the expression ‘‘tenement
house’’ means ‘‘any house or building, or portion thereof,
which is rented, leased, let or hired out, or is occupied as
the home or residence of two or more families living inde-
pendently of each other, but having a common right in the
halls, stairways, yards, etc.,”” and the term ‘““apartment” is
defined as meaning ‘‘a room or suite of two or more rooms
occupied, or intended or designed to be occupied, as a
family domicile.”’

The apartments in the 100 ‘““blocks’ described in this
article are not in the same class as the ‘“‘tenements’” or
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“flats” in large cities as these terms are usually under-
stood. They are in a class by themselves, and are a natural
outcome of the climatic, social and industrial conditions
existing in Winnipeg to-day.
occupied by industrial workers chiefly—those who earn their
living in the several trades. The apartments in Winnipeg
are rented by an entirely different class, made up of salaried
employees, such as bank clerks and salesmen, merchants
and professional men. It would be hard going for anyone
earning less than $100 per month to live in a suite in even
the smallest and least expensive of the Winnipeg ‘‘blocks.”

Atter making careful inquiries among the members of

Tenements in large cities. are

several families who have lived in houses in Winnipeg for
a long time before the advent of apartment houses, and who
have recently moved into apartments from choice, it is
found that there are three important reasons why suites are
so much in demand. These are, first, the length and severity

primary reason for the extraordinary development in apart-
ment house ccnstruction.

Besides the convenience of location of many of the
“‘blocks,”” the fact that all rooms are on the same level,
eliminating stair-climbing entirely, except in entering and
departing, is in itself enough to make this type of dwelling
popular with most people.

The apartments in the newer ‘“blocks” are so well laid
out and compact that domestic help is not required except
on special occasions.

What the future will develop in apartment housc con-
struction in this city no one can foresee. All the ‘blocks’’
so far erected, with one or two exceptions perhaps, have
been built for use, not for ornament. The interior decora-
tion and exterior ornamentation is of the plainest and most
utilitarian type. The day of palatial structures, such as may
be found in larger and older cities, has not yet arrived. At
the rate the city is growing, however, it may not be far off.

L
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DEVON COURT.

Corner of Broadway and Edmonton Street.

of the winter season; second, the conveniences and comforts
to be found in a well-designed suite; third, the difficulty in
securing competent domestic help. These reasons are given
in the order of their importance. The chief reason is un-
doubtedly climatic. If it was not necessary to heat a domi-
cile for five or six months in the year, as it is in Winnipeg,
there would not be any more apartment houses here than
there are in other cities of the same size and character.
The average detached dwelling in Winnipeg is of frame
construction, on stone or concrete basement walls, and the
heating is done by a hot-air furnace. To make such a struc-
ture habitable during the winter months it is necessary 10
keep the furnace going continuously. If the heating is not
properly looked after the supply pipes’ will freeze. In an
apartment house of any size all the suites can be heated by
steam from cne central plant or apparatus, tended by one
or two men. Those who have lived in houses of all kinds,
and also in apartments, say that the heating problem is ihe

North elevation showing open court and main entrance.

General Description.

At the beginning of 1909 so many apartment houses
were projected that it became necessary to regulate the
erection and design, and on November 22nd, 1909, a very
important by-law relating to tenement house construction
was passed by the municipal copuncil of Winnipeg. Clause §
of the by-law is worded as follows: “Every tenement house
hereafter erected exceeding three storeys in height above the
street grade shall be of ‘fireproof construction.’’’
12 “fireproof construction”
buildings in which all

In Clause
is defined as applying to all
parts that carry weights or resist
strains, and also all exterior and interior walls, floors and
partitions, stairways and elevator enclosures are made en-
tirely of incombustible materials, and in which all metallic
structural members are protected against the effects of fire
by covering of a material which shall’ be incombustible and
a slow heat conductor, and hereafter -termed ‘‘fireproof ma-
terial.” Reinforced concre‘e, as defined in By-law No. 4283
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and amendments be considered
construction.”’

In the same clause the term ‘‘non-fireproof construc-
tion”” is applied to all buildings which are composed wholly
or partly of combustible materials.

Before the passing of this by-law many ‘“blocks’ of
non-fireproof construction had been erected, some of them
having more than three storeys.

It may be said that the construction of modern apart-
ment houses in Winnipeg began with the erection of the
“Devon’ in 1907, as illustrated. This “block’ is modern
in the sense that it has elevator service, a café on the top
floor, a common recreation room, which the tenants can
hire for receptions, dances, etc.| There is also an open court
in front, which may be used in pleasant weather. There are
fifty-five separate apartments or suites in the “Devon,”’
ranging in size from the one-room bachelor suite to the
complete family apartment, having two or more bedrooms.
Every suite has a well-appointed bathroom in connection.

thereto, shall ““fireproof

central court is clearly shown in the illustration), and in the
other type, as in the ‘‘Roslyn,’”’ interior open courts will be
found.

In the non-fireproof class there are many box-like struc-
tures, where no attempt at architectural decoration has been
made. Some of these buildings have not even the usual
sheet metal cornice to relieve the monotony of the front
walls. The outside rigidity of appearance sometimes belies
the interior comfort however, as the suites in most of these
“blocks’ are believed to be as desirable as any in the city.
They are never vacant.

There are several combination ‘“‘blocks,” having stores
on the street floor and apartments above, which have been
recently constructed. The best example of this type of
building is the ‘““Casa Loma,”” on Portage Avenue,” illus-
trated below. This particular structure is interesting, be-
cause it is so designed that two or three storeys may be
added later, the existing partitions removed and the whole
building laid out as a department store or office building.

THE CASA LOMA,
Corner of Sherbrooke Street and Portage Avenue, showing north and west elevations.

During the two years just past some splendid buildings
have been erected. The largest of them, the ‘‘Roslyn,”
«Breadalbane’’ and “Kenmore,”” are ‘“fireproof.”” In all three
“blocks’’ the floors and interior framing is of reinforced con-
crete, the partition walls of tile or other incombustible ma-
terial, and the stairways of ornamental iron. These buildings
will compare favorably with any of their class on the con-
tinent from a structural standpoint, as well as in equipment
and design. The architectural features are also far above
the average.

In general, there are two distinct types as regards con-
struction : the “fireproof’’ type of more than three storeys,
and the non-fireproof type of three storeys or less in height.
As regards the design or layout, there are also two distinct
types. One, where thé lighting and ventilation of suites is
provided for by exterior courts, as in the ‘Devon” (the

The floors are carried on steel beams, supported by the ex-
terior walls and by interior columns of cast-iron. This
building is admirably located at the corner of Portage
Avenue and Sherbrooke Street, and, at the rate the business
district is extending westerly along Portage Avenue, the
“Casa Loma” will soon be ‘“‘converted’”’ to supply the in-
creasing demand for industrial accommodation. The choice
of location for a building of this kind is an excellent one,
and shows that the owners are alive to development pro-
babilities. Another interesting constructional feature in this
particular ‘‘block’’ is the method of carrying the walls of
the courts on steel girders. This is shown in the illustration
of typical floor-framing plan below.

In many of the Winnipeg ‘“blocks’ the ‘““bachelor” suite
is a great feature. These suites consist of one good-sized
room, with bathroom attached. The room is equipped with
a wall-bed, which, when not in use, is folded into a recess
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or cupboard in the wall, thus giving the largest amount
of space in the room during the daytime. There is lots of
space between the bed when folded up and the wall, per-
mitting a free circulation of air, quite as much, in fact, as
if the bed was not raised from the floor. There can be no
objection to such beds from a hygienic standpoint.

Winnipeg is popularly supposed to be a city in which
a large proportion of the population consists of eligible
unmarried men. There are certainly a large number of
“bachelor’” suites, several hundred, in fact, and all rented.
These small apartments are most convenient, and rent from
$20 to $35 per month, depending on the location and style
of the “block’ in which they are situated.

A large number of the best tenants
salaried employees, professional men, merchants, etc., who
prefer to live within walking distance of their respective
places of business. A feature of these down-town blocks is
the “bachelor’” suite, already mentioned. The three most
rapidly developing residential districts are ‘Fort Rouge,”
“Crescent Wood,” and “St. James.” An inspection of the
map shows that the number of ‘‘blocks’ in any one of these
districts is not large compared with that part of the city
immediately adjacent to the business district. On the map,
the streets on which there are car lines are indicated by the

now are

CENTER LINE OF WING
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is limited in three directions: by the amount of money avail-
able, by the area of the land on which the ¢block” is to be
erected, and by the city by-laws governing such structures.
Also, it should be taken into consideration that a prospec-
tive tenant, when looking for a suite, will go “shopping?’’
if there are a number of ‘‘blocks” available. In this case,
as in any other, when money is to be spent, he wants to get
the most for the least expenditure. An apartment may ke
as large, light and as well laid out as any other, but unless
all the conveniences are there the suites will be passed by.

There are two usual methods of-arranging the rooms in
a suite, both of which are illustrated by the typical floor
plans below. In one, each suite has a private hall, used only
by the tenants of that particular suite, extending practically
the entire length of the apartment, and from which all rooms
are entered. This arrangement permits of a solid wall being
constructed in the centre of the wing from basement to roof.
This wall serves not only as a bearing wall, supporting the
floor joists, but also serves as a fire-wall, making a most
efficient fire stop.

In the second layout a central hall or passageway ex-
tends from the main entrance or other hallway almost to the
rear of the apartment. The suites to the left and right are
entered from it as shown in the sketch. In each suite is an
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Public Hallway, one suite on each side of hall. No fire wall

dividing the wing of the building.

dotted lines. It will at once be noticed that most of the
“‘hlocks’’ are located on or very close to car lines. Convenience
of location is essential im securing tenants.

Equipment.

In many of the larger ‘‘blocks” certain of the furnish-
ings and equipment which a tenant would have to supply,
were he renting a house, are permanent fixtures in the
Suites, and are included in the rent. These fixtures usually
consist of a china closet and buffet in the dining-room, a
wall-bed in the bedroom—sometimes in the living-room also,
—a gas range, refrigerator, and cabinet in the kitchen.
Other conveniences, such as rear or service stairways, giving
direct access to the kitchen of each suite from the street for
store deliveries; garbage chutes, extending from each suite
to a large tank or receiver at the ground level; hot water
the year round, night and day; electric light; interior tele-
phone connection, extending from vestibule at main entrance
to all suites; small wall safes for valuables; storage com-
partments in basement; outside balcony for summer use.

No isolated power plants for furnishing lighf and power
have as yet been installed in any of the “blocks,” but in
some of the larger buildings special furnaces for burning
garbage are in use.

; Planning and Design.

In planning apartment houses the architect or engineer

entrance vestibule and short corridor. Both methods are
much used, and are entirely suitable. In each case the rooms
are of the same size, the arrangement of partitions only
being different. When the solid central wall is not con-
structed, it is, of course, necessary to support the floor joists
by means of posts or columns placed in one or both side
walls of the public passageway.

In every domicile it is advisable to secure privacy and
seclusion to the greatest possible extent. One cannot expect
to attain the same degree of seclusion in an apartment
located in a large building with many suites as would be
found in an isolated dwelling situated several hundred feet
away from any other residence, but a fair degree of seclusion
can be arrived at by careful planning of entrances and
windows and by a proper arrangement of rooms in relation
to each other. For instance, if two bathrooms, each in dif-
ferent suites, are so placed that there is only a light par-
tition wall separating them, as is often the case, it can
hardly be said that these rooms are secluded, one from the
other. It is better to place the bathroom between two other
rooms and next to an outside wall or wall of an inner court,
shaft or hallway. Privacy can only be secured by a careful
arrangement of doors and windows. It is not advisable to
have the windows of bathrooms directly opposite each other
across courts or shafts. The proper hanging of a door wil’



186

THE CANADILIAN_  ENGINEER

January 19, 1911.

secure privacy. For instance, in the sketch showing typical
layout of apartments, suppose that the doors of the two bed-
rooms could be opened as shown by the dotted lines. Any-
one standing at the entrance could see the whole interior of
the rooms when the doors are open. The correct method
of hanging would be as shown by the full lines, so that the
greater part of the interior of each bedroom is not visible
unless a person were to stand directly in the doorways.

The minimum sizes of rooms, halls, courts, shafts,
stairways, windows, etc., and apartment houses in general,
as far as Winnipeg is concerned, are stated in the by-law
previously mentioned. Extracts from this by-law are of
interest, and a few are given herewith :—

““No wooden tenement house shall be erected exceeding
two storeys in height, exclusive of basement; nor shall any
wooden tenement house wider than 30 feet or deeper than 6o
feet, or the equivalent in area, be erected unless the
terior be subdivided by fireproof walls. In no case shall any
portion of a wall of a wooden tenement house be built within
three feet of a lot line.

““No tenement house shall be erected which shall exceed

in-

in height one and one-half times the width of the widest
Such height shall be the per-
highest

street upon which it stands.
pendicular distance from the street
point of the roof beams.

““No tenement house of non-fireproof construction shall
have an area exceeding 2,000 square feet on any floor unless
divided by -interior division walls of fireproof construction
extending from the basement floor to the roof.

grade to the

“In each apartment there shall be at least one
containing not less than 120 square feet of floor area, and
every other room (excepting water closet compartments and
bathrooms) shall contain at least 70 square feet of floor
area.

“Each room shall be in every part not less than o feet
high from the finished floor to the finished ceiling, except
an attic room, which need be g feet high in but one-half of
its area.

‘““A basement apartment, intended for the wuse of
janitor only, shall be not less than 8 feet high in the clear.

“The ceilings of all basement apartments shall be in
every part at least four feet above the surface of the street
or ground, outside of or adjoining the same.

“Every room shall have at least one window opening
directly upon a street, yard or court, except bathrooms and
water

room

a

closet compartments, which shall have windows

opening directly upon a yard, street, court, or both.

“All windows shall be so located as to properly light all '

portions of such rooms.

“The total window area in each room, except
closet compartments and bathrooms, shall be at least one
tenth of the superficial area of the whole room; the top ¢
at least one window shall not be less than 7 feet 6 inches
above the floor, and the upper half of it shall be made so
as to open the full width. No such window shall be less than
12 square feet in area between the stop beads.”

The writer has measured many of the rooms in apart-
ments in Winnipeg and other cities, and has found that the
following dimensions are usual, and seem to be about right
for dwellings of this class. The average suite consists of
living-room, dining-room, bedroom, kitchen, pantry and
bathroom.

Dimensions in the clear should not be less than: Living-
room, 12 X 14 ft.; dining-room, 10 x 12 ft.; bedroom, 10 x 10
ft.; kitchen, 7 x 9 ft.; pantry, 3 x g ft.; bathroom, s x 7 ft.;
hall, 3 ft. wide. A linen closet should always be provided
in the hall, as large as possible. Closets should be arranged
for in each bedroom. An excellent arrangement of closets
in two adjoining bedrooms iz shown in the illustration of

|
water

typical floor plans. The space or nook between the side
walls of the closets in each room is available for furniture,
thus giving the greatest amount of unobstructed floor space.

Each floor of an apartment house should be laid out in
the same way, to permit of the partitions resung directly
over each other, and to reduce the amount of piping for
plumbing and heating to a minimum.

The best plan for an apartment building is in the form
of the letter H, when the lot area will permit of this arrange-
ment. The effect of the open court in front is pleasing. All.
rooms have outside windows, elevators, both freight and
passenger. The power plant and everything necessary for

the operating of the building i3 located in the central part,
‘away from the suites.

Nothing is crowded, and, in case of
fire, the fire-walls and fire-doors are so arranged that any
one of the several sections can be isolated by closing the
doors.  Every part of any section can be quickly reached
from the outside. This plan is most frequently met with
in the larger cities. One of the greatest objections to an
apartment house is noise. In most “blocks’’ the floor plans
are similar.

Considering a five-storey building, from the ground
floor up, there will be five bedrooms, five bathrooms, five
kitchens, etc., one above the other. With hardwood floors,
the only coverings are wusually rugs. The tenant in the
ground floor suite may retire early. The second floor tenant
arrives an hour later perhaps, and, using the bath, for
instance, wakens the people below. The third floor dweller
arrives later still from the theatre, bringing some friends
with him, and makes use of all the rooms in his apartment.
If the floors are not made sound-proof, it would not be pos-
sible for anyone but a deaf person or a boiler-maker to live
in peace in the suites below. In some ‘blocks’ the floors
and partitions intensify the sounds instead of diminishing
them. It is most important to so construct the floors that
no sound will pass from one apartment to another

This article will be concluded in The Canadian Engineer
next week.

— e

Mr. J. E. Schwitzer, who until recently was assistant
chief engineer of the C.P.R., with head office at Winnipeg,

Mr. J. E. Schwitzer.

Man., has been appointed chief engineer of this road with
head office in Montreal.
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WINNIPEG'S WATERWORKS.

R. D. Willson, Assistant City Engineer.

Up to June, 19of, the whole water supply of the city of
Winnipeg was taken from the Assiniboine River, the works
being owned by the Winnipeg Waterworks Company. This
company’s charter was granted in December, 1880, but the
works were not put in operation until 1832. The charter
was for 20 years and gave the company exclusive rights.

The intake and pumping station were located on the
north bank of the river adjoining Maryland Street Bridge.
The machinery consisted of two double acting vertical pumps,
built by R. Laidlaw and Son, Glasgow. These were driven
by cranks from a shaft. The engines were double, hori-
zontal, high pressure and condensing. In 1894 an additional
pump and engine built by Arthur J. Loretz & Company, of
Allentown, Pa., was installed. This was of the walking
beam type, high duty and compound. The pumps were op-
erated from the beam at half distances on each side. The
capacity of Laidlaw pump was 1,500,000 gallons per 24 hours
and of the Loretz pump 2,500,coo gallons per 24 hours.
Three boilers, four feet in diameter and 14 feet long, sup-
plied steam for these engines. Five pressure filters built by
the National Water Purifying Company of New York, oper-
ating under the full pressure cf the pump were used for
purification purposes. No attempt was made to soften the
water.

After considerable negotiation the Winnipeg Waterworks
Company’s works and property were purchased by the city
in April, 1899. The distribution system at that time con-
sisted of about 23 miles of mains.

The river supply had proven wunsatisfactory from =
health point of view and the city authorities immediately set
about obtaining an adequate supply of pure water and ex-
tending the system to meet the demands of the rapidly in-
creasing population.

For some years previous to the conclusion of the pur-
chase the city engineer had conducted tests and experiments
with a view to the adoption of an artesian scurce of supply,
and Rudolph Hering, consulting engineer of New York, was
called in to report on the advisability of adopting such a
source. Mr. Hering reported favorably on the proposition,
and in this connection he says: “In my opinion there will
be no great difficulty in obtaining all the water required for
the city from the artesian squrce. It is only a question as
to how far north to extend the pipe line and the wells to
get che necessary quantity.”’

While the actual source of artesian water is not a matter
of moment, the supply having proven itself practical'y in-
exhaustible the opinions of those who have given this matter
some study may be of interest.

In 1892 the city began a careful investig:tion of the
artesian supply. Air-lift pumping machinery was procured
and many of the existing tube wells were tested as to their
capacity, and the effect of pumping them on the water level
in other wells. These tests indicated that the artesian wells
were all under the same pressure, i.e., that the immediate
source from which they were supplied was the same. This
d?es not mean-that the source which supplied the test wells
directly was itself fed frcm only one source.  The fact
seems to be that the artesian basin over which Winnipeg
lies is fed from numerous sources. It is probable among
others (a) from the upper Assiniboine River, (b) from Lake
Manitoba, (c) from the country between Lake Manitoba and
Lake Winnipeg, (d) from the high lands immediately east

of the city, (e) from the upper Roseau River. Professor
Hind is responsible for the statement that the Assiniboine
loses a large part of its volumn in the sand hills
above Portage la Prairie. Mr. J. B. Tyrrell of the Geologi-
cal Survey of Canada was under the opinion that a large
portion of the supply comes from the country to the north
of Stony Mountain, :

The numerous springs extending all the way from the
vicinity of Birds Hill to the valley of the Roseau show' the
clear probability that water is conducted by sand and gravel
beds and rock crevices from all those points to the basin—
a portion of ‘which underlies the city and.which has been
described by Warren Upham of the United States Geological
Survey in his report on the glacial Lake Agassiz, the
ancient bed of which now comprises the celebrated wheat
land of the Red and Assiniboine River valleys. The waters
pouring in around the shores of this old lake find their way
under the sedimentary clay of the old lake bed, and are
carried off wherever they have sufficient force to break
through into the beds of the rivers and creeks. It is known
that the rivers and creeks are full of springs of this clear
cold water and that where the rock in the rivers has been
stripped for pier foundations it has been found to boil up
through crevices which have been uncovered.

The fact that the water from che various city wells was
found to come from the same source, was a most favorable
indication of the permanency and volumn of this supply.

In his report dated September, 1897, Mr. Hering says:

“Tt has been remarked that the possible source of the
artesian water might be Lake Manitoba.  While this 15
possible it is not at all necessary for our purposc to suppose
such a source, as the amount which may be drawn from the
wells to supply the city of Winnipeg might be supplied by
the rainfall which soaks down into the ground between this
city and Lake Manitcba. The impervious clay stratum over-
lying the limestcne rock is found only in the Red River
Valley. Beyond it the soil is more porous. The rock crops
out at the surface but a few miles west of Winnipeg. Be-
tween such outcropping and Lake Manitoba there is abun-
dant opportunity for that part of the rainfall, which does
not evaporate or run off into the streams, to penetrate che
ground and enter the fissures of the rock.” X

The late Prof, E. B. Kenrick, of Manitoba University,-
in 1902, expressed an opinion as follows:

“Beneath the city of Winnipez the limestone is reached
at a depth of about 50 to 100 fect, the greater depths being
near the Red River. The artesian water is derived chiefly
from the drift on the surface of the limestone.

“In the neighborhood of Stcny Mountain, to the north-
west of Winnipeg where the rocks appear at the surface,
there are numerous springs in the limestone, and quite re-
cently, the Popular Springs, 17 miles to the north of the
city, were seriously considered as a source of supply for
Winnipeg. One of the latter springs has a daily discharge
amounting to nearly three million gallons.  Between this
district and Winnipeg, wells bored through the clay yield
an abundant supply of water, the wacer, except in the neigh-
borhood of.the river, rising above' the surface. Within the
limits of the city of Winnipeg, there are 'probal;ly mose
than a hundred bored wells, many of which have been in
constant use for a number of years. It would seem probable
that there is a continuous body of water flowing over tac
I'mestone in an easterly direction towards the Kked Rive ,
and extending at least as far north as the Popular Springs.”

Mr. Allen Hazen, consulting engineer, of New York, in
a. report dated February, 1905, says: ‘I ‘am rather inclined
to think that the water does not come from any very distant
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source, but that it enters the limestone through the gravel
above it, and through the sand layers occasionally focund in
the clay, and at any points where clay does mot tully cover
the rock and gravel. For instance, near the city quarry
(about seven miles northwest of the city) there are obvious
opportunities for rain water to enter the limestone rock,
and it is very likely that there are other opportunities here
and there, and that the fissures in the rock are filled in this
way.””

Lt.-Col. H. N. Ruttan, city engineer, submits the fol-
lowing: “As to the permanency of the Winnipeg artesian
supply the following diagram shows that the artesian wells
are sunk to a level much below the water surfaces within
hundreds of miles of Winnipeg in every direction; that they
are sunk through an open and very much fissured limestone,
through which the water, flows readily. Therefore the wells
are bound to yield a continuous and unfailing supply as long
as there is any water on the surface, in the lakes, or else-
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city of Winnipeg Waterworks Wells.

where in the basin above the bottoms of the wells.  The
quantity delivered by each will depend upon the extent of
the fissures with which it is connected, and the number and
degree of openness of the fissures. There appears to be.x‘o
doubt that sufficient water can be obtained from the artesian
source to supply a city of one million people or more.”’ TR

In view of the fact that this latter expression of opiion
is given after many years of observation and experiment, 1t
is, no doubt, the most dependable, though it does not in any
way conflict with that given by other authorities, merely
broadening their views as a result of experience.

Well No. 1.—As a result of the investigation and advice
of Mr. Hering, Well No. 1 was commenced in 1898, on ground -
purchased for waterworks purposes on McPhillips Street,
near the corner of Logan Aveue. This well is 17 feet ‘n
diameter and 48 feet deep, resting on the rock. The curb-
‘ing, which is of brick 17 inches in thickness, was sunk
from the surface of the ground by excavating inside until
it reached a stratum of sand and gravel and boulders—about
four feet above the rock. The first 30 feet was excavated
by shovelling and at this depth the water began to come e
The next 14 feet was sunk by excavating with 2 feet diameter
earth augur through the water. The curb was then under-
pinned with columns of railroad iron resting between the
rock and iron plates on the under side of the well curb,
and by concrete in bags laid from the rock to the curb.

‘the rock.

The interior of the well was then excavated to the rock and

filled with broken stone, about 5 feet in depth, on top of
which was placed 3 feet of concrete with four 8-inch pipes
tapering to 6 inches with the large ends resting on the
broken stone. This filter was put in to distribute the flow
at the bottom of the well and to stop the erosion, which was
taking place. The last 4 feet, including the underpinning
and filling with broken stone and concrete, was done by a
diver. 7

The capacity of the well proved to be over 2,400,000
imperial gallons per 24 hours and about this quantity was
pumped from it for some months.

Well No. 2.—Owing to the rapid growth of the city it
shortly became evident that the water supply should be in-
creased. After full consideration of the matter the council
decided to sink another well a distance of about 300 feet
north of No. 1. Looking to the necessity of taking more
full advantage of the artesian supply, it was evident that
the next well should be sunk into the rock and that the
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curb and pumps should be placed upon the rock. It was
also considered that our principal wells should be in dupli-
cate, so that in case of an accident to one the other could
be brought into service.  The system of unwatering by
pumps used in the construction of No. 1, had, owing to
the large flow of water, proven ineffective and it was decided
to use the pneumatic Caisson method of sinking this well.
A double steel shell caisson, 18 feet in diameter, filled be-
tween the shells, with concrete, was constructed at ground
level and sunk in the usual way. When water was reached
an air-lock was attached to the caisson and the work of
sinking continued under air pressure sufficient to keep out
the water until the caisson reached the rock. A shaft or
sump 10 feet in diameter was then excavated in the rock for
a distance of 16 feet and a horizontal gallery driven for
about 40 feet. The pump suctions extend into the sump in
This system of sinking was found to be most
efficient, the water being easily controlled and all kinds of
work including setting up the machinery at the bottom of
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the well were executed without difficulty.  The pneumatic
system here outlined has been utilized with some modifica-
tions on all wells built since. Well No. 2 yielded on test,
4% millions of gallons of water per 24 hours.

Wells 3, 4, 5, 6 and 7 have since been constructed at
varying periods. No. 7 having been just recently completed.

Reservoir and Storage.—The storage capacity at Mc-
Phillips Street pumping station consists of a 6,000,000 gal-
lon reservoir of concrete groined arch construction, divided
by a cross wall into two equal parts. This reservoir is about
330 feet long by 105 feet wide and 15 feet deep. A further
storage of about 300,000 gallons is obtained in the small
reservoir used in connection with the softening plant. These
two reservoirs are connected by 30-inch pipes.

Pumping Plant.—At Well No. 1.—Main Pumping Sta-
tion.—One five million gallon low pressure compound en-
gine and duplex pump used for pumping from the well to
the softening plant cylinder and 12 inches and 14 inches x
20 inches x 24 inches. One five million gallon, 125 pres-
sure vertical triple expansion engine and duplex pump, which
pumps either directly from the well or from the softening plant
reservoir to the city mains. Cylinders are 18, 27 and 50 X
20 x 24. The guaranteed duty of the compound pump was
05 million foot pounds for each one million BiTUS andof
the triple expansion engine 115 million foot pounds per
one million B.T.U. used by the engines. Both pumps were
built by Henry R. Worthington of New York and John Mec-
Dougall of Montreal, under contract, and were found on
test to fulfil the guarantee. Started pumping June, 190:,
and has been used continuously ever since.

At Well No. 2.—One five million vertical triple expan-
sion engine and duplex pump, pumping direct from well to
softening plant or to reservoir, cylinders 11, 17 and 30 X 20
x 24. Built by Henry R. Worthington of New York and
John McDougall of Montreal, started pumping May 12th,
1905. In addition a 2-stage 12-inch turbine pump direct
connected to a 400 h.p. induction motor is installed in this
pump house for boosting the pressure on the city mains for
fire service.

Well No. 3.—A 10-inch vertical 3-stage turbine pump
direct connected to 300 h.p. Induction motor and
pumping direct into the street mains. The rated capacity is
2,500,000 gallons per 24 hours at 125 Ibs. pressure. Pump
built by R. D. Wood & Company, Philadelphia; motor hy
Canadian Westinghouse Company.  Started pumping July
15th, 1906.

Well No. 4.—Similar to No. 3.
ber 15th, 1906.

Well No. 5.—2 pumps similar to No. 3.
McDougall, Cal. Iron Works of Montreal.

Motors are variable speed induction motors of 300 h.p.,
that on pump A being by Canadian Westinghouse Company
and on pump B by Allis-Chalmers-Bullock, Limited.

Well No. 6.—Similar to pump A at No. 5 well.

Well No. 7.—Similar machinery—pump being by Watson
St.illman Company of New York. Motor by Western Elec-
tric Company, Chicago; the Northern Electric & Manufac-
turing Company, Winnipeg, being the contractors.

Electric Power.-—Two sources of power are available for
use. on all the electrically driven pumps, that usually employed
being obtained from the Street Railway Company, at a very
favorable rate.  The city has also at the main pumping
station the following generating plant for use when required.

One 500 K.W. Curtis steam turbine, 3-phase, 2,200 V.,
128,85 A.

One 350 K.W, Canadian General Electric A.C. generator,

3-phase, 2,200 V., 83 A, belt connected to a Brown horizon-
tal steam engine.

Started pumping Decem-

Built by John

One 1,000 K.W. West:nghouse Parsons steam turbine;
3-phase, 2,200-V., 283 A. : i T

Steam Boilers.—The steam boiler plant consists of -5—
150 h.p. and 6—250 h.p. Babcock and Wilcox beilers, which
work under about 110 pounds of steam. All boilers are:
mechanical firing and bituminous slack coal is used.

Distribution System.—The distribution system at Jan-
uary 1st, 1910, consisted of 104. 19 miles of cast iron mains,
ranging in size from 4 inches to 20 inches. .

Some of the mains taken over from the old company had
turned and bored joints, but these are gradually being re-
placed.  All mains laid by the city are of the hub and
spigot variety run with lead. Mains are laid at an average
of 8 feet in depth and little or no trouble is experienced from
frost.

Fire Hydrants.—Over 1,400 hydrants have been installed
on the domestic system, the majority of which have 6-inch
barrels supplied by 6-inch branches, the balance have 8-inch
barrels supplied by 8-inch branches. The 6-inch hydrants
have 2-2%-inch branches and 1 large steamer branch. The
8-inch hydrants have 3-2%-inch branches and 1 large steam-
er branch.

Most of these hydrants have independent gate valves on
the branch from the main pipe line so that the hydrant can
be cut out for repairs, etc., without shutting off the supply
in the main, or interfering with other hydrants on the line.

Where sewers exist hydrants are provided with sewer
connection, otherwise they drain into a bed of loose stones.
The pressure carried is 50 lbs. per square inch at the main
pumping station, which is raised to 8o lbs. on the alarm
of fire being given. The pressure can be raised in two. of
three minutes.

Softening Plant.—While this plant is not at present in
use, the city’s requirements having outgrown its capacity,
a brief description may be of interest. The following is
abridged from a description by Mr. J. O. Handy, the chemist
of the Pittsburg Testing Laboratory, designers and builders
of the plant.

«“Hard water owes its soap-destroying or boiler-incrust-
ing properties to the compounds of lime or magnesia which
it contains.

“The artesian well water supplied to Winnipeg contains
in its natural state, the following elements in round numbers
in the amounts stated.

Carbonate of lime ............... 16 grains per Imp. gal.
Carbonate of magnesium ......... 8.5 i it o
Sulphate of magnesium .......... 12 £ e £
Sulphate of sodium .............. 5.8 £ Aol A
Carbonate of sodium ............. 3.0 “ kg Safise «
Chloride of sodium ......ccoovnnn 27.8 L g RS et

Other compounds are present in minute amounts and
are of no significance in this connection. The constituents
mentioned have remained almost constant in kind and quan-
tity for over 2% years. '

Of the constituents mentioned only the first three cause
the water to be hard. Of these three compounds the soften-
ing process removes only the first two, i.e., the carbon-
ates of lime and magnesium.

Sulphate of magnesium, while acting to some extent
on soap, does not form any scale in boilers. In order to
remove it from the water it would be necessary to add soda
ash as well as lime. This would involve expense and other
objections out of proportion to the benefit gained.

The removal of the carbonates of lime and magnesium
from the water eliminates rather over two-thirds of the hard-
ening substances from the water. As explained above the
hardeéning substance which remains is the least harmful so
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that the water is in reality more thoroughly softened than
would at first appear to be the case.

It is not generally understood how lime can remove
lime from water. The confusion arises from the free use
of the word ‘‘lime’’ to cover all the compounds of the ele-
ment calcium. The lime in the water is in the form of
carbonate of calcium, while the lime used for water soften-
ing is calcium oxide, two wholly different substances.

Lime is made into lime water before it is wused for
softening water. Lime water is made by agitating water
with an excess of slaked lime until it has become saturated.
After that even if filtered perfectly clear, it is of full strength
still. One thousand imperial gallons of water will dissolve
13 bs. of calcium oxide. ‘

Hard water at Winnipeg contains carbonates of lime and
magnesium besides other substances already mentioned, but
of no importance in this connection. These carbonates are
held in solution by carbonic acid gas which the water dis-
solved from the air or soil before it was able to dissolve
the carbonates of lime or magnesium from the rock.

Cily Engmeers Office
& ”g“’/'rm/peg Man Oct 22" %o
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It is thus apparent that all of the lime which is used
for softening is converted in the process into carbonate of
lime, which separates immed:ately from the water, bringing
with it the carbonates which were in the hard water. It is
an absolute impossibility for any of the lime, in the form in
which it is used, to pass through the plant and into the
mains.

Expressed by chemical symbols the chemistry of the
softening process is as follows:

C A=Calcium, the basis of all lime compound.

C a O=Calcium oxide or ‘“lime” made by burning lime-
stone in kilns.

CaCO,=Calcium carbonate or carbonate of lime.
and limestone have this composition.

CO,=Carbonic acid, <

CaCO,CO,=Carbonate of lime combined with carbonic
acid as it is in hard water.

CaH,0,=Calcium hydrate or ‘‘slaked lime’’ the
basis of lime water. The same substance stirred up thickly
with water is called ‘“cream of lime.”’

Chalk

Elev. 66/ —— Y

Sketch, showing comparative levels between Well No. 5 and Lakes Manitoba and Winnipeg.

Any means which will abstract this carbonic acid from
the water will soften it because the carbonates of lime and
magnesium will at once separate from the water. Boiling
softens the water for this reason, but it would be imprac-
ticable and undesirable to soften a public water supply in
this manner. ‘ ‘

It is possible, however, to accomplish the same thing
without the use of heat. If any substance having a strong
affinity for carbonic acid is added to hard water, it
combines with the acid and sets free the carbonates of lime
and magnesium which thereupon ‘separate and settle out as
a white powder, leaving the water soft.

Such a substance is found in the builders’ lime of the
trade, the best grade being the cheapest to use.

For convenience it is slaked and converted into lime
water. When the lime water is mixed with hard water,
flakes and crystalline matter are observed to separate at
once. These consist of carbonate of lime, formed by the
union of I'me, which was used with the carbonic acid in the
water, also the carbonate of lime, which was in the hard
water, and lastly hydrate of magnesium produced by the
action of the lime on the magnesium carbonate in the hard
water. ’

|
l

The chemical changes which take place in softening
are as follows:—
CaH,0,+CaC0,C0O,=2CaCO,+H,0
Lime water + carbonate of lime = Carbonate of lime + water
in hard water free to separate as
held by CO, a powder leaving
i the water soft
2CaH,0,+MgC0O,C0O,=2CaCO,+MgH,0,

| Lime water + Magnesium carbonate = Carbonate + Magnesium

in hard water held of lime hydrate

by CO, separating separating
at once at once
from the from the
water. water.

It is evident from the above that none of the lime used
remains in the water, but that it separates as carbonate
bringing with it the previously hardened substance the car-
bonates of lime and magnesium.,

In carrying out this process on a large scale, the ar-
rangement is as follows:  "'The hard water is delivered
through a 16-inch pipe‘to a weir box. or measuring arrange-
ment at @ point about 30 feet ahove the prairié level. Here
the water divides automatically into two parts, always in

- R
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the same ratio to each other. The smaller part is mixed
continuously with cream of lime, and made into lime water,
which is afterwards mixed with hard water, and softens it in
the way described above. As the making of the lime water
requires a little time, it is so arranged that the water just
starting to be made into lime water forces forward in a
constant stream, to mix with the hard wacer, an exactly
equivalent amount of lime water already formed.

In other words, the water to be made into lime water,
as soon as it falls over the weir, displaces lime water al-
ready made. Mixed with créam of lime, it flows in at the
bottom of the lime water tanks, where it rises steadily and
clarifies and eventually flows forward to mix with the hard
water. There is thus a steady stream of clarified lime water
being forced out of the lime water tanks by the water which
is entering below, and the amount of this stream is always
proportional to the hard water which it is to soften.

It is necessary, however, that the operatives take care
that the I'me water is always of the proper strength. This
they ascertain by chemical tests. Measured samples of lime
water are compared with a standard acid solution. If found
under strength, cream of lime is supplied at a higher rate.
If found over strength the supply of cream of lime is dimin-
ished. Two gauges are on the side of the weir box. One
shows how much hard water is being pumped to the plant.
The other shows how much cream of lime is being used for
making lime water. The amounts shown on the two gauges
must be kept in a simple ratio to each other. When this
is done, very little testing is required.

The apparatus for preparing and pumping up the lime
cream consist of a slaking bed, a mixing well and a ball
valve pump. The speed of the pump is regulated from the
operating platform.

The lime water is mixed thoroughly with the hard water
in a baffle channel.
the bottom of two large tanks, where it deposits nearly all
of its suspended matter or sludge.

Rising slowly to the top, it flows off through floating
discharge pipes to the filters, which- give it its final clarifi-
cation. A portion of the softened water is pumped from the
top of the tanks to carbonating boxes, where it meets puri-
fied carbonic acid gas and absorbs it. This carbonated
water flows into the floating discharge pipes, and passes
with the rest of the softened water to the filters.

There are seven filters, cach one containing 1,450 sq. ft.
of filter cloth surface. Each filter runs about 24 hours. It
is then opened and the cloths are removed, washed and re-
placed.

The softened and filtered water passes into a 300,000
gallon service reservoir, whence it is pumped to the city.

The water 'supply of the city of Southampton, England,
is softened. It contains practic2lly no magnesia. It is the
presence of the latter substance in Winnipeg water which
has made softening far more difficult here. The Southamp-
ton method of softening is wholly inapplicable here.

Sludge Recovery.—On account of the high price of good

lime in Winnipeg, the recovery of the waste lime from the
softening process is being seriously considered. This would
require a plant for purifying the sludge, by removing the
~magnesia. Presses, drying apparatus and special kilns
would also be needed. It would be possible, however, to
make high grade lime for about one-third of what it is now
costing,

Cost of Operation.—Economies in operation which may
be effected at any time as follows :—

(1) Recovery of the lime from the sludge.

(2) Purchase of acid by the carload.

Thence the turbid soft water flows to ‘

It should also be remembered that the fixed charges for
labor, interest, etc., remain practically unchanged whether
much or little water is pumped. Just now they form a larger
proportion than they will later.

Sarvices and Meters.—It has been the policy of the city
ever since the inception of the municipal waterworks to
have all possible services metered. At the present time there
are over 23,000 services, of which about 19,000, or 83 per
cent. are metered. As a matter of fact the services still un-
metered are left so for various reasons, such as services on
dead ends, etc., and it may be considered from a practical
point of view that the metering of services is complete.

Amount of Water Pumped.—The following is a statement
of water pumped into mains during each month in' 1910, for
a population of 175,000:

Month. Gallons.
Janiraryss e el Sl gt G e | 185,854,187
Rebrugny it o o N SSREedn 0 i 175,739,639
W el ALONI JER T N e = U el SN 193,116,220
PP 6t el ucatg oy 55060 515 S e ot o 150,277,180
1 S, s e e N e R T b M R - i s 171,362,732
Juness e GRS et KR N D T TN 191,037,676
O G PR LS R B VA T e T 223,000,487
AVBES ok EREUE SRR IR Rty it e s 104,231,492
Septembertsn - 1o an e B it el 170,008,625
(GYelo]o7:g @ W BT b o) SR RITESRTY 3 Lo e S 170,652,803
Novemberdmps b ST ISR o 160,775,007
December

178,410,166

UNION TERMINALS OF CANADIAN NORTHERN
RAILWAY AND GRAND TRUNK PACIFIC
RAILWAY AT WINNIPEG, MANITOBA.

C. D. Archibald.

The area occupied by the new Union Terminals will be
bounded by the Assiniboine and Red Rivers and Main Street
and Water Street. It contains, approximately, seventy-five
acres, and will, when the work is finally completed, be en-
tirely filled up with passenger and team tracks with driveways
and local freight sheds.

About fifty per cent. of the entire layout has now been
installed at a cost of over two million dollars. The balance
of freight shed and team track capacity will be completed as
required.

Probably the location chosen was the best that could

‘have been secured in the city, the station building itself being

located at the intersection of Main Street and Broadway, and
the team yard and freight houses are practically in the heart
of the business section of the city.

Passenger Station.—In the through station layout, which
was adopted, the approach tracks are elevated over the inter.
secting streets and are sufficiently above the main floor of the
station to allow of a passenger entrance subway beneath.
There are eight through passenger tracks with adjacent plat-
forms and two open running tracks at the rear for through
freight trains. The platforms are twenty feet wide and can
be made 1,650 feet long, by means of this great length, and
the use of double crossovers, as shown, each track is capable
of handling two trains of 11 cars each during periods of
heavy traffic. The total platform capacity will be two hundred
7o-ft. cars. The platforms are of Teinforced concrete covered
with asphalt, and will be twelve inches above base of rails.
The passenger tracks will be in pairs at 13-ft. centres, and
3o-ft. 6-in. centre to centre across platform. Passengers
going to trains pass from the rear of the ticket lobby, which
is on the level of Main Street, into a subway fifty feet wide
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~with ten-foot headroom, having three sets of seven-foot stair-
ways on each side leading up to platforms. The subway is
so arranged, by means of railings and gates, that there will
be no interference between passengers going to trains and
those coming from trains. The eleva_tion of tracks will be
ten. feet above the main floor of the station, and a slight ramp
down from the rear of the ticket lobby to the floor of the
subway gives the ten-foot clear headroom.

Underneath the passenger tracks will be situated the
baggage and express rooms, mail room and space for sleep-
ing and dining car supplies. All these sheds will have a
clear headroom of ten feet. They will be approached from a
fifty-foot driveway four feet below the floor of the sheds,
reached by a four per cent. grade from Main Street immedi-
ately south of the station building. On the south side of the
driveway will be the express sheds, one for each road, with
an available floor space of 15,000 square feet. On the north
side will be the baggage room, with a floor space of 20,000
square feet, and mail room of ro,000 square feet. On both
sides of the drive there will be a row of electric elevators,

by power. The east approach will be the main line of the
Transcontinental, which will be a double track from the
Trascona shops to the south side of Water Street. It will
rise on an earth embankment from a point about one mile
east of the Emerson branch of the Canadian Northern
Railway with a gradient of 0.6 per cent., crossing the above
branch of the Canadian Pacific Railway with an overhead
crossing, giving the standard underclearing of twenty-two
feet six inches. The tracks will be carried on an earth
embankment averaging nearly twenty-five feet high with
openings at the intersecting streets to the east bank of the
Red River, which will be crossed on a new double track steel
truss bridge about nine hundred feet long, with one span a
rolling life. The base of rail of this bridge will be elevation
769.0 Canadian Northern Railway datum, and will be forty
feet above the summer water level of the river. It will cross
the main line of the Winnipeg Transfer Railway, and the
intersecting spurs as well as Mill Street, Notre Dame Avenue
East, and Water Street on steel plate girders, the portion of
the track between these crossings being carried on a con-

A portion of Waiting Room, Union Station, Winnipeg.

one to each platform. To supply the east-bound trains at
points north of the station building, a fifteen-foot trucking
subway runs parallel with the tracks on the outside of the
passenger trainshed to a cross subway, likewise provided with
elevators to each platform. By these means there will be no
trucking on the passenger platforms, thereby affording the
passengers the unobstructed use of same. This system of
handling passengers and baggage is now in successful opera-
tion in some of the largest railway stations in the world.
The south approach to the passenger tracks at the sta-
tion will start from the present main track on the north bank
of the Red River about one-half mile west of Main Street and
ascending on an earth embankment at a maximum ruling
grade of o.4 per cent. compensated, will pass over Main
Street on a double track plate girder bridge, allowing an
underclearance of fourteen feet six inches for the street. It
will then cross the Assiniboine on a new double track steel
bridge four hundred feet in length one span of which will be
of the Strauss Trunion Bascule lift type,which will be operated

crete viaduct, constructed of reinforced concrete walls tied
together with steel tie rods and filled with ballast. The base
of the rail of this portion will be from 19 to 22 feet above the
ground level. The base of rail of the entire section from the
Assiniboine River to Red River will be approximately level
and about ten feet above the level of Main Street.

At each end of the passenger layout there will be a
signal tower controlling all switches. All the track work will
pe of first-class construction with 8o-lb. rail and gravel
ballast.

Station Building.—The station building is an imposing
structure, built on three sides of cut stone and face at the
rear with white brick. It has a length of three hundred. and
fifty-two feet on Main Street, and depth of one hundred and
forty feet. The height of the larger portion of the building
is four storeys and basement, with an elaborate central por-
tion surmounted by a dome rising ninety-three feet above the
level of Main Street. - The main entrance is off Main Street
at the centre of the building. The main floor is at street
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level, and will be devoted entirely to station facilities, and
its arrangement is considered exceptionally good for con-
venience of passengers and operation.

Passengers going through the main entrance pass
through a vestibule and arrive directly in the ticket lobby,
which is a clear circular space eighty-four feet in diameter,
unobstructed by columns; seats or booths of any kind. This
lobby is directly beneath the dome and will be exceptionally
well lighted on all four sides by large arched windows. On
the east and west sides these windows open through to the
front and rear walls of the building, and on the north and
south sides to large open courts. The ticket booths are ar-
ranged on the south side of the lobby and passengers after
purchasing tickets go directly to the baggage checking
counters at the rear of the booths. They may then pass out
from the lobby through the rear vestibule to the subway un-
der the tracks, from which stairways lead up to the platforms
overhead. On the north side of the ticket lobby spaces are
provided in each corner for telephone and telegraph booths,

migrants. There is a waiting-room with an area of 10,000
square feet, a laundry and toilet and bath facilities for men
and women. The basement can be reached from the waiting
room, from the trains or from Main Street, by separate stair-
ways.

The second, third and fourth floors will be occupied by
the offices of the two railways. These offices are on each side
of the corridor. Each floor provides an available space of
25,000 square feet, exclusive of corridors, stairways, toilets,
etc. The foundations have been designed to carry an eight-
storey building, the additional floors will be added as necessity
of more space requires. The building is designed so as to
need no artificial lighting in day time. Heating is indirect
steam system and mechanical ventilation.

Freight Terminals.—The team yard will contain forty-two
tracks of a total capacity of eight hundred and thirty go-ft.
cars, when completed. At present there are twenty-one of
these in operation. They will have three distinct leads con-
nected with crossovers, and as has already been proven will

Vview of Rotunda, Union Station, Winnipeg.

newspaper and book stands. The waiting-room lies north of
the ticket lobby, this arrangement being adopted so as to
secure a quiet waiting-room, as all passengers going to and
from trains may pass directly through the unobstrcuted lobby
without entering the waiting-room.

Adjoining the waiting-room on the west side facing Main
Street are a lunch-room and restaurant, both of which have
separate entrances off Main Street for handling the local
business direct. A carriage entrance is located on the north
end.

The central portion of the waiting-room is covered over
by an arched skylight 40 x 100 feet, over which there is an
open court, thus providing the waiting-room with excellent
light. The seats are heavy oak benches of the movable
type. The interior of the waiting-room and ticket lobby has
the effect of stone construction throughout, the wainscotting
being of marble six feet high, and the floors of terrazo. All
stairways will be of iron with marble treads.

The entire south wing of the basement, the floor of which
is fifteen feet below the level of Main Street is devoted to im-

' 67.0.

be switched with a minimum of operating expenses. The
team tracks are arranged in pairs at twelve feet centres, with
thirty-foot driveways between, the tracks are forty-foot centres
measured across the driveways. The pavement of the drive-
ways is Kettle River sandstone block on a six-inch concrete
base.

On the front end of these team driveways is a main
driveway, which starts at Water Street, where it is seventy
feet wide and runs the entire length of the yard to a point
opposite Assiniboine Avenue. This main driveway will be
accessible from each end, on Water Street and Assiniboine
Avenue East, and also from York Avenue where an under-
crossing will be built under the passenger tracks. Along the
west side of the main driveway is the retaining wall for the
elevated passenger yard. This wall will be seventeen feet
above the ground and will be nearly a half a mile long when
completed. The elevation of team tracks, where they end on
the main driveway, is 750.0, while the passenger yard is
The tracks in each series will be of uniform length,
and are constructed of 8o-1b rail. Buda bumping posts are
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installed at the end of each track. The tracks slope from the
lead to the ends on an o.3 per cent. grade. This is a very
great help in getting good drainage for the driveways. A
main 20-inch sewer runs along the main driveway from Water
Street to the Assiniboine River, and at the end of each pair
of tracks catch basins are installed. All the drains have a
good fall to the river.

The freight house facilities will when completed com-
prise four sheds, two inbound and two outbound. The in-
bound sheds are 60 xgoo feet each, and the outbhound
40 x 1,000 feet each. At the present time there has been con-
structed two inbound sheds 60 x 400 and 6o x 600, and one
outbound 40 x 400, the idea is to extend these sheds as the
want of space requires. The sheds are built of steel frame
construction on concrete foundations, with hardwood floors
and automatic scales. The front portion of each shed faces
on the main driveway, and is of brick, in which will be the
local freight offices. Each inbound shed is served by two
tracks with a capacity of 23-4o-ft. freight cars, and each out-
bound shed by four tracks of 25-4o-ft. car capacity ; between
each inbound and outbound shed is a ten-foot transfer plat-
form running the entire length of the shed. FEach road will
occupy one inbound and one outbound shed, and will have a
track capacity of one hundred and forty-six freight cars each.
On both the track and team sides the sheds are equipped
with continuous sliding doors of latest pattern so that any
portion’ may be opened.

The supporting yard for the freight shed track and team
tracks is situated to the east of the freight track leads, and
hags a capacity of three hundred and eighty-five cars. This
yard is also directly connected with the Winnipeg Transfer
Railway. Half of this yard will be used for the storing of
loaded cars to he switched in to freight tracks and half will
be for the empties that have been switched out. The Can-
adian Northern Railway freight trains will run over the
present Canadian Northern Railway Red River bridge, but the

passenger trains will go over the new bridge, and will reach |

the main line again in St. Boniface by a cut off from the
N.T.R. It is proposed to replace the present Assiniboine
River bridge which is a Howe Truss, built by the Northern
Pacific, by a four-track steel structure, as when the final lay-
out is installed, switching for the team tracks and support-
ing yard will extend over this bridge. The sharpest curves
put in up to the present have been 13 degrees, with a radius
of four hundred and forty-one feet for freight tracks, and No
7 frog is the standard adopted. For the passenger tracks 6
degrees and 10 minutes will be the sharpest curve with a
No. 10 frog as standard.

Each railway has its own cartage company, and a stable
for each road has been built at the south end of th. main
driveway. At the present time the Canadian Northern has
accommodation for one hundred and forty horses, »nd tk:
Grand Trunk Pacific for one hundred horses. Each one will
be eventually extended so as to have a capacity of 200
horses.

The general yard scheme and design for the station
building, cartage stables, and two of the freight sheds was
gotten up by Messrs. Warren and Wetmore, architects, of
New York City. Mr. R. B. Pratt, architect for the Canadian
Northern Railway got out the design for the remaining 6o-
foot shed.

All the work has been under the direct supervision of
Mr. M. H. MacLeod, chief engineer and general manager of
the Canadian Northern Railway, and on the completion of
the Assiniboine and Red River bridges, which is expected to
be April of this year, the new station will be opened for pas-
senger traffic,

STATION.
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‘WORK AND ORGANIZATION OF THE WIN-
NIPEG HEALTH DEPARTMENT.

By Ernest W. J. Hague, Assistant-Chief Health Inspector.

In the early years of the city’s history very little attef]-
tion was paid to sanitation as is evidenced by the fact that in
1874, and for some years afterwards, one officer performed
the duties of “Fire, Health and License Inspector.”

It was not until the year 188z (8 years after incorpora-
tion), that Dr. Kerr, the first health officer, was appointed.
He was succeeded in 1883 by Dr. W. J. Neilson. Neither‘of
these gentlemen devoted the whole of their time to the duties
of the office. Dr. Phillips served from 1887 to 1893, and Dr.
M. S. Inglis, from 1893 to 1goo. Dr. A. J. Douglas, the
present health officer, was appointed in September, 1000.

The real work of the Health De-
partment may be said to have com-
menced about the beginning of the
year 1905. =

As has happened to other cities,
Winnipeg was awakened to a sense
of its duties and responsibilities in
sanitary matters by an outbreak of
infectious disease—in this instance
typhoid fever—a filth disease, ix?-
duced and fostered by defective sani-
tation.

For some years previous to 1904

Dr. A. J. Douglas, the city had been growing ver;;
Medical Supt. rapidly. The  construction ‘0
sewers had by no means In-

creased with the rapid growth, and owners of property, even
in the heart of the city, had shown a reluctance to ma.ke‘l.lse
of the sewers already constructed, so that the primitive
methods of disposal of sewage and excreta inaugurated .by the
pioneers were still in use in the case of the older buildu.lgs—
largely frame structures ill-adapted for modern plumbing—
and what made the situation still worse was the fact tl?at
without plumbing, thus threatening to perpetuate extremely in-
hundreds of new buildings were being erected each.yejar,
sanitary conditions, the most objectionable of these consisting
in the use of flimsily constructed box or surface c]oset_s and
slop barrels which stood during the heat of summer in the
back yards, being pumped out weekly into tanks equally foul.

No legislation was at this time in existence by which ‘we
could compel the installation of plumbing, even in new build-
ings.

Warnings had not been wanting as to what was likely to
happen if such conditions were allowed to continue. Dr. R.
M. Simpson, Chairman of the Provincial Board of Health;
Dr. Bell, Provincial Bacteriologist; and Dr. Douglas, the
City Health Officer, had on different occasions pointed out
that such insanitary conditions might prevail for a consider-
able length of time without being in themselves the cause of
an outbreak of disease, but sooner or later some such disease
ar typhoid fever (the germs of which are transmitted through
the medium of filth) would obtain a foothold, and that every
accumulation of filth of any kind would then become a nidus
or breeding place for the virulent micro-organisms, and ren-
der it an extremely difficult process to stay the epidemic
which would ensue,

That it would be a much simpler and far less expensive
process to do away with the insanitary conditions before the
disease appeared than afterwards, so advised these gentlemen
and others, but their advice was not followed quickly enough.

A rise in the death-rate from typhoid fever from 84 per
100,000 of the population in 1903 to 248 per 100,000 in 1904,
with 1,133 cases from August to December of the latter year,
was the signal for much perturbation amongst civic authori-
ties, and experts from the South were hurriedly sent for who
made an exhaustive examination of the situation. Their re-
ports simply confirmed the opinions already expressed and re-
iterated. The water supply was above suspicion.

Once thoroughly awakened and convinced no expense was
spared by the city council in dealing with the matter. The
staff of the Department, which then consisted of the health of-
ficer, three health inspectors, and two dairy inspectors, was
at once increased to twenty-three, and a vigorous crusade
commenced to stamp out the disease and place the city in a
thoroughly sanitary condition. The sewers were disinfected ;
more stringent isolation, quarantine, reporting of cases, and
disinfection were insisted on, and a thorough clean-up of the
city begun, which embraced the removal from all lanes and
vacant lots of all rubbish that had accumulated, and the
paving of lanes. :

The permanent remedy, however, lay in preventing the
erection of any more of the dangerous surface closets, and
the removal of those already in existence. The first step was
to obtain from the Legislature of Manitoba (then in session)
the necessary powers to enable the city to insist on the in-
stallation of plumbing in every building where sewers and
water-mains were available, and, in the outlying districts (as
yet without sewerage), the construction of brick or cement
pit closets, so constructed as to prevent permeation of the
subsoil with filth, and also the access of flies to the foecal
matter, These closets are in size 4-ft. x 3-ft. and 4-ft. deep,
with a  well-built superstructure, tightly fitting doors,
ventilating shaft, and urine guide. They are still in use in
the more remote portions of the city, and are recommended
by the Provincial Board of Health for use in rural districts.

The legislation asked for was granted, immediately as
regards the centre of the city and new buildings, and at the
next session was so extended as to cover the whole city.

In order to avoid hardships being inflicted on working
men and others not in a position to comply with the new laws
the city was given power in such cases to do the work itself
and charge the cost of same against the property as taxes
extending over a period of seven years. This provision has
been taken advantage of by quite a number of ratepayers,
although not so many as was anticipated.

In June, 1905, there were no fewer than 6,100 of these in-
sanitary box-closets in use. By December 31st of that year
the number had been reduced to 3,800, and at the end of 1909
the last of them had been abolished and replaced by either
plumbing or brick pits. Many dilapidated buildings were
closed.

The above seems a very simple statement, but it repre-
sents four years of unceasing energy on the part of the staff.
It must also be borne in mind that we had to deal not only
with the buildings already erected, but with thousands of new
houses erected during these four years, a large proportion of
them being built by immigrants from Southern Europe—new-
comers to our city, ignorant of our laws, and having no
knowledge of our language.

The work required a very firm and u
attitude on the part of the Department, b
council and the courts.

The police court prosecutions in 1
1906, 1,073 ; in 1907, 893
death-rate from typhoid
100,000 of the population
measures detailed above.

ncompromising
acked by the city

005 numbered 677; in
; in 1008, 7763 and in 1009, 712. The
fever during 1909 was only 38 per
, @ reduction principally due to the
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The construction of sewers and installing of plumbing
does not by any means exhaust the list of measures taken to
ensure better sanitation.

Having found by experience that the foundation of pro-
gress along sanitary lines meant first of all the crystalliza-
tion of knowledge, based upon experience, into the form of
sanitary laws, and that without such laws reformers are
powerless, the city set out to obtain such laws, and each ses-
sion of the Legislature since 1905 has seen her seeking further
amendments to the City Charter covering the whole field of
sanitation and dealing with sewerage, plumbing, scavenging,
infectious diseases, inspection of dairies, inspection of meat
and other foods, tenement houses, overcrowding, etc.

The amendments to the Charter once secured, suitable
by-laws and regulations were drawn up and passed by the

weathers, and of retarding decomposition in hot weather.
Tins, glass, and other incombustible refuse are kept separate.
Paper is no longer allowed to be thrown out haphazard, but
must be kept inside the building in bags or in locked boxes.
Manure, the favorite breeding place of the - prolific and
( dangerous house-fly, is no longer exposed in piles, but must
| be kept in covered fly-proof bins and removed at periods
varying from 7 days (when one horse is kept) to a daily
service when 8 or more horses are stabled.

The enforcement of these regulations alone has made the
city a much more desirable place to live in.

2.—An improved scavenging service with covered wagons.
Hotels, restaurants, etc., are given a daily service, and the
household service is weekly or semi-weekly according to
locality and season.

Sanitary Kitchen of Grill Room, T. Eaton Company, Smooth Walls and Floors.
Fittings and Simple Tops For Same, Easily Removed for Cleaning, all Designed by the
Food Inspectors.

council, covering all of the above subjects, and at the present
time we have a sanitary code which is without doubt one of
the best in Canada, the number of requests received from
other cities for copies of our by-laws being large.

After the law came the ‘profits.”” The practical work
undertaken has included amongst other things the follow-
ing :—

1.—Regulations for the proper storage of gardage and
other waste matters. It had been customary to allow of
garbage being kept in almost any kind of a receptacle—
dilapidated apple barrels being the favorites,—but now gar-
bage must be kept in water-tight metallic receptacles not ex-
ceeding eighteen inches in height, and the same in diameter,
and have closely fitting metallic covers. Garbage is wrapped
in paper before being put into cans. This has the effect of
preventing it from adhering to the sides of the cans in all

Note Cas Pipe

This year the Department, for the first time, works with
its own teams, and the result to date is very satisfactory—
better work and less cost. This service is free.

Garbage is disposed of at the city crematory, which was
built some years ago to plans of the Toronto Crematory and
Destructor Company. Although worked to its full capacity
it puts many a more pretentious machine to shame. Addi-
tional incinerators will be required shortly, however, to keep
pace with the city’s rapid growth.

Night-soil is flushed into the sewers near an outfall.

Ashes are used on lanes, etc.

3.—The interior of the dwelling has not been neglected.
With our constant influx of foreign immigrants it was not
long before we discovered that, whilst they are industrious
and frugal, and thereby able to build and own their own
dwellings, their ideas as to how many people should be
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allowed to occupy such dwellings, the conditions in which
they should be maintained, the number of sanitary con-
veniences required, etc., differed widely from the best sani-
tary authorities.

A constant supervision is maintained uver this class of
dwelling which mostly come under the description of tene-
ment houses.

We began by requiring a cubic air space in sleeping
rooms of 400 cubic feet for each adult, and 200 cubic feet
for, each child under 12. This is the standard required by
our by-law, but more recently we have been objecting to a
number of other things such as kitchens being used as bed-
rooms, too many families in a house, insufficient plumbing,
and lack of ventilation.

A very vigorous crusade has been maintained for some
time against overcrowding, night inspections being made, and
some really startling instances have been at times discovered.
Habitual offenders have been heavily fined, and to-day we
find that conditions are becoming rapidly better, and that
these new citizens are beginning to approximate their method
of living more closely to Canadian ideals.

Reformers in other lines help us considerably, their ob-
jections to overcrowding being, of course, on moral grounds.

The Department employs two men speaking the languages
of this class of people. i

In addition to the class of tenement houses mentioned
above, occupied by foreigners and mostly built for dwelling
houses, but converted to the uses of tenements through being
occupied by two or more families, there are large numbers
of ‘tenement or apartment houses proper, mostly three to five
storey buildings. These are substantially built, well fitted
up, and are occupied for the most part by a well-to-do class
of tenants. Observing, however, that this class of building
was rapidly growing in favor, and that many of them were
not well planned as regards adequate light, ventilation, fire-
proof construction, and percentage of the lot occupied; and
guided by the experience of other large cities with such build-
ings, the Department was instrumental (in 1909) in having a
tenement house by-law enacted, which, although not going as
far as we could wish, will, it is hoped, have the effect of pre-
venting in Winnipeg the results experienced in other cities
by reason of the erection of insanitary tenements. This by-
law is administered by the Inspector of Buildings.

4.—The city possesses very stringent powers under the
Charter regarding insanitary and dilapidated buildings,
dwellings, stables, workshops, restaurants, laundries, in fact
any building, and if the owners of same refuse to place them
in sanitary condition after due notice has been given, the
premises are closed and placarded until such time as they
satisfy requirements,

5.—Laundries (mostly Chinese, of which there are 125),
have been regulated by requiring separate living and work-
rooms, adequate light, ventilation, plumbing, stationary wash
tubs, impervious floors, etc. This work was undertaken ‘last
year for the first time, and has resulted in the closing of
some of the worst laundries, and the complete renovation of
the others. Laundries are prohibited in certain areas.

6.—Stables, both livery, feed, sale, and private, have re-
ceived attention, the new regulations calling for impervious
floors, proper light, ventilation, eave troughs, rain water
leaders, drainage, and fly screens.

In certain areas the keeping of livery and feed stables
is prohibited. Within the fire limits new stables must be of
brick or stone.

7.'—Barber shops have been placed under a set of regu-
lations calculated to ensure prophylaxis and cleanliness.

These regulations were promulgated by the Provincial Board
of Health.

8.—The smoke nuisance has not been overlooked, the
rapid development of manufacturing industries rendering this
necessary. When our new hydro-electric plant is completed
there will probably be no further anxiety on this score from
factories, although some of the heating plants of our large
buildings may offend.

Inspector W. F. Thornley has been in charge of this part
of our work, and through his thorough knowledge of what is
required, has been able to show manufacturers that they
were losing money by neglecting to install smoke consuming
apparatus, and in many cases his knowledge of fuels and pro-
per methods of handling same has secured a cessation of
objectionable smoke without expense to the plant-owners.

9.—The food supply of any city is a most important
problem, and to make sure that such supply is clean and
pure is an object worth spending some money and trouble
to attain. )

To secure effective supervision in Winnipeg a Milk and
Food Division was organized in 1909, although much had
been done in former years. ;

Mr. P. B. Tustin, a certified Meat and Food Inspector,
was appointed Chief of the Division, and under his charge
has two dairy inspectors, two inspectors of meat and other
foods, and one Veterinary Inspector.

The by-laws and regulations apply to any place where
“any._article, whether solid or liquid, and intended for sale
for food or drink of man’’ is prepared, stored, or sold, and
covers all dairies and abattoirs, whether within the city or
not.

Many of the most insanitary restaurants have been closed
and the rest brought wunder the operation of regulations
calculated to ensure cleanly conditions. This is rendered
possible by a by-law requiring that all restaurants, lunch
counters, laundries, livery barns, etc., must obtain from the
health officer a certificate that the premises they propose to
occupy are suitable in every respect for the purpose. This
certificate must issue before they can obtain a license.

Milk is supervised from the cow to the consumer, not
only at the dairies, but in transportation and in large depots
where it is clarified, pasteurized, or bottled.

An effort is being made to eradicate tuberculosis in dairy
herds by inducing dairymen to submit all their cows to the
tuberculin test and obtain a herd guaranteed free from this
dread disease, also by the construction of new sanitary barns,
proper milk houses with ice supply for cooling, proper ap-
paratus for cleaning and sterilizing utensils and receptacles.
Scrupulous cleanliness is demanded in the cows, premises,
and employees. Lectures (often illustrated) are given to the
dairymen by Inspector Tustin or his assistants. Score cards
are also used which indicate in a graphic manner the stand-
ing of each dairyman as regards his cows, premises, methods,
etc. This information is at the disposal of any consumer who
takes enough interest in the kind of milk he is using to make
enquiries of the Department.

A Milk Commission has been recently formed with the
object of producing what is known as “‘certified milk,” i.e.,
milk produced from cows certified free from disease, kept in
thoroughly sanitary dairies, handled throughout in the most
approved manner, including strict cleanliness in the stable,
the cows, the milkers and thcir clothing, the pails, utensils,
and bottles cooled at once to a low temperature and kept
cooled until delivery to consumers. A low bacterial count
(10,000 per c.c.) will be insisted on. . This is an enterprise
independent of and extra to the work of the Department, but
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as some of Winnipeg’s leading medical men are members of
the Commission, doubtless the results will be good.

Frequent samples of both milk and cream are taken from
the delivery wagons, which are tested in the labora.tory of t}fe
Department by Dr. Leeming, the City Bacteriologist, who is
also a Certified Milk Analyst of the Dominion Government.

The standard for butter fat in milk is only 3 per cent.,
and in cream 18 per cent., both rather low, but as the penalty
for the first offence is $35, and for the second $50, we do not
find many who offend for the second time.

Milk is also tested by chemical analysis and by the
bacterial count.

As illustrating the strict supervision of foodstuffs it may
be mentioned that the large quantity of 281,311 1bs. were
seized during 1909. Not all of this was exposed for sale,
however, as the dealers frequently consult the inspectn?rs Te-
garding doubtful commodities rather than run any risk by

exposing them for sale, but if no system of inspection exist-

A Model Cow Barn.

ed probably most of this great quantity of food would have
been sold. ) _

The kitchens of hotels, markets, butcher shops, cold
storage plants, sausage, pickle, candy, jam and spice fac-
tories, hawkers’ wagons, slaughter houses, bakeries, etc.,
in fact all places where food is prepared, stored, or sold, are
frequently inspected.

Food is not permitted to be exposed outside of stores or
in open doorways or windows, nor yet during transport
through the streets, the contaminating effect of the germ-
laden dust of city streets being now fully recoynized. '

Short-weight bread is seized and confiscated, the standard
loaf being 1% 1Ibs., and the fancy loaf 1-b. ‘

Most of the large abattoirs are registered under the Do-
minion Meat and Canned Foods Act, and thus have Govern-
ment inspection, but the food staff keep an eye on the sanitary
condition of these in addition to the few not registered.

The Division has available plans, diagrams, etc., of
sanitary stables and milk-houses, and its assistance is freely
asked and given regarding proper methods of dairying, fitting
up of butcher shops, restaurants, and other places where
food is prepared or sold. It has also the nucleus of a first-
class pathological museum which will increase in value and
interest every year.

The Department maintains a well-equipped laboratory in
charge-of Dr. J. H. Leeming, Bacteriologist, who worked for

some time in St. Mary’s Hospital, London, England, with Sir
Almroth Wright, previous to entering the service of the.city.
In the laboratory, tests of water, milk, cream and other tood-
stuffs are made in addition to the conducting of tests for
typhoid, tuberculosis, diphtheria, and other diseases, in fact
general pathological work.

11.—The control of infectious diseases, of which mention
should have been made sooner if judged by the importance
of the subject, comes under the care of two inspectors, who
work directly under the health officer, each having a horse
and rig. They investigate all cases reported, placard houses,
give instructions as to isolation of patients, superintend . re-

‘movals to hospitals, funerals; distribute literature on such

diseases, and finally fumigate premises and superintend the
disinfection done by the householder. At present a medical
inspector is engaged in addition to above.

Antitoxin for use in cases of diphtheria is supplied free
of charge where the family is unable to afford it.

The work is not always easy, especially amongst
foreign population.

Fumigation is done by means of formaldehyde.

The city maintains a well designed and equipped Small-
pox Quarantine Hospital, ready at all times for use. This
hospital is directly under the control of the health officer.

The city is also proceeding with the erection of a new
hospital for advanced cases of tuberculosis, and also. a new
Isolation Hospital for other infectious diseases.

the

12.—The health officer dispenses medical relief to a very
large number of persons,—some 1,600 last year—and per-
formed over 2,200 vaccinations, besides examining numbers
of men for the police and fire departments, air pressure ex-
cavators, etc.

13.—A complete record of vital statistics is kept in the
Health Office, as well as maps, charts, etc., showing the
incidence and mortality of zymotic diseases.

14.—The Department has been strongly interested in the
question of Infant Mortality, and, in dealing with the problem
has received valuable assistance from the various Nursing Mis-
sions who are doing a noble work amongst the more ignorant
classes. To aid this work the city has given financial assist-
ance in paying the salaries of the nurses, and the Department
has ‘issued a very instructive monograph on Infant Feeding
which is freely distributed.

15.—New sewer connections and plumbing are under
the jurisdiction of the City Engineer, who also has charge
of the sewers. This year (1910) after mature deliberation, a
new and comprehensive plumbing by-law was passed which
will doubtless have the effect of compelling the installation in
new buildings of much better systems of plumbing than those
found in the older houses. The use of the house-trap is
optional. Sy 8 f

Nuisances -caused by. defective or frozen plumbing’ are, of
course, dealt with by the Health Department.

Spitting on sidewalks, 'street cars, and in public places is
prohibited by a by-law which is enforced by the' Police De-
partment. ) L ;

Medical inspection of ‘school childrén, after being ad-
vocated by the health officer .and others for some time, was

finally adopted in Winnipeg about a year ago, when. the pro-

| gressive action of the Public School Board in appointing- two

medical practitioners (one a lady) and also a qualified nurse

for this useful and necessary work rendered it unnecessary
for the health committee to take action.

Mr. Douglas, the health officer, has occupied that posi-
tion for a little over ten years.. He is Professor of Hygiene
in Manitoba Medical College: an Examiner.for the Royal
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Sanitary Institute; for many years a member of the staff of
the Winnipeg General Hospital, being one of the two
physicians who -have charge of the wards for infectious
diseases ; is Chairman for the present year of the Municipal
Health Officers’ Section of the American Public Health Asso-
ciation; and had considerable post-graduate experience 1in
London, England, before accepting his present position.

The other officers of the Department consist of the
Bacteriologist, Dr. Leeming (previously mentioned); the
Chief Health Inspector, Mr. J. H. Pearson, who has occupied
that position for over 13 years, and to whose ability and
energy much of the new work undertakén is due; Assistant-
Chief Inspector, Mr. E. W. J. Hague, who has also held
office for 13 years, and whose principal work consists in the
drafting of proposed legislation, by-laws, etc., and conducting
the prosecutions for the Department, the chief of food and
dairy division, two meat and food inspectors, two dairy in-
spectors, one veterinary inspector, one superintendent of
scavenging, two disinfectors, ten sub-inspectors;
terpreters; three clerks, two laboratory assistants—not a
large staff for a city of 150,000 population, especially con-
sidering the rapid growth of the city and its cosmopolitan
population.

two in-

It is necessary to take a tight hold and train the young
City in the way in which it should go, on the principle that an
ounce of prevention is worth a pound of cure.

Much has been attained but more yet remains to be ac-
complished, the important question of sewage treatment, for
Instance, requires solution.

Sewer ventilation is another hard problem in such a flat
city, and one with such extremes of temperature.

One thing is sure, that the spirit which has enabled the
city to successfully grapple with other problems still re-
mains. A large share of this spirit remains in the men who
comprise the staff of the Health Department. There is an
earnestness about their work which demonstrates that they
appreciate the position which they occupy as guardians of
the public health, and a readiness to seize and act upon new
and up-to-date ideas, which indicates that in this important
work (as in others) they believe that nothing is too good for
Winnipeg, and a determination on their part to have it known
as the healthiest city on the continent.

—_— ea» >

HIGH-PRESSURE FIRE SERVICE: ITS OPERA-
i TION AND EFFICIENCY.

J. E. Buchanan, Chief Fire Department, Winnipeg, Canada.
; In September, 1903, it was decided to install at Win-
nipeg a high-pressure gas-driven fire service water supply
on similar lines to that laid' down at Philadelphia, 1903. In
the latter case Westinghouse gas engines are' used, driving
th?ee»throw “Dean’ pumps; but Colonel H. N. Ruttan, the
Winnipeg city engineer, drew up a specification to which a
very large number of firms quoted,” with the result that the
.tender of W. Jacks & Company, of Glasgow, was accepted,
including: gas engines and producer plant made by Crossley
Brothers, Limited, of Manchester, ‘and pumps made by Glen-
field & Kennedy; Limited, of - Kilmarnock. The original
estimated cost of the plant was $560,000; but in August.
1907, it was thought desirable to make alterations and ex-
tensions, so that the ultimate cost of the plant, mains, etc.,
was, nearly $1,000,000. Owing to the rapid growth of the
city, whose manufacturing: output had increased 120 per cent.

in the past five years, and to the large and costly buildings
which had been erected, it was an absolute necessity that
an efficient means of dealing with outbreaks should be pro-
vided;: and, after much careful investigation, the system
since adopted was decided on. :

The power-house, 158 feet long by g2 feet wide, is
situated near the Red River, whence the water is drawn.
It is divided into two. bays, each spanned by a 20-ton crane,
travelling full length of building, and operated from the
floor of the engine-house. They are supported on strong
wrought iron standards, which also help to carry the roof.
The water mains vary in -diameter from 8-inch to 2o0-inch,
and are over eight miles long. There are in the circuit
eighty-six fire hydrants, and the water is maintained in the
mains at 300 pounds pressure per square inch. The hydrants
are connected to the main by 8-inch diameter pipes. They
are provided with 4-inch to 414-inch hose nozzles, with inde-
pendent valves, so that each may be cut out from the system
in case of mnecessity. These mnozzles are, when required,

J. E. BUCHANAN,
Chief of the Fire Devartment.

reduced to 3%-inch and 2%-inch by suitable reducers, 3%4-
inch being the largest hose now used. The engine-’house
floor is 18 feet below the street level, and the pumps are
fixed in a trench on foundations 12 feet below those of the
engines. The two main suction pipes are 24 inches in dia-
meter at the large end, and draw water from two suction
wells 9 feet square, 40 feet deep, measured from the street
level, divided by a concrete wall. The water is led to the
well by an intake pipe three feet in diameter, which extends
for a distance of 425 feet from the wall to the deep water
in the river, where it ends in a stone-ballasted crib. There
are two delivery mains in the engine-house, each ' 20-inch
diameter, to which all the pumps are connected ; ‘and should
a burst occur either can be put off and the water ¢an be
pumped’ into the other.  The engines are usually run with
gas 'made in a 3,000 horse-power Crossley producer plant;
but,’ to guard against the ‘remote 'possibility “of  the plant
being out of order at any time, when required, the engines
are made suitable for working with coal gas; and a supply
from the city gas mains is laid to the gas-holder.

The plant consists of four of Crossley’s-double cylinder,
single acting.engines of 500 brake horse-power: each, ‘and two
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smaller units of similar design, of 250 brake horse-power
each. Each engine has two single-acting cylinders placed
tandem fashion as shown in Fig. 5 and 7, the diameter being
32 inches and the stroke 36 inches in the larger, and 25 in-
ches by 30 inches in the smaller. The larger engines run at
125 revolutions per minute, and the smaller at 150 revolutions
per minute. The exhaust valves are of the balanced type,
working horizontally, and are readily accessible, as they can
be drawn out at the floor level for examination and cleaning ;
the special feature of the admission valves is already familiar
to our readers. It consists of the arrangement for adjusting
the gas supply in accordance with the requirements of the
engine as the load varies. There are, in short, in each case
two valves—a main valve and a gas valve. The former is
positively driven in the ordinary manner and is of the usual
The gas valve is mounted with a slicing
The two valves—the

mushroom pattern.
fit, on the spindle of the main valve.

pistons can be drawn forward, without removal from the rod,
far enough for a man to get inside the cylinder for inspection
and cleaning when necessary. Moreover, there is only one
piston-rod gland and one set of guides. The valves are
driven by bevel and spur gearing from the main shaft. Each
cylinder is fitted with two independent low-tension magneto
ignitions, either of which can be overhauled without inter-
fering with the other. All the engines are fitted with water-
cooler pistons and piston-rods, and the glands are packed
with metallic rings.

The engines are started by means of compressed air at
a pressure of 175 pounds per square inch. The air compres-
sors are in duplicate, and are of the vertical two-stage type,
6%-inch and 7%-inch diameter by 10-inch stroke, and run at
150 revolutions per minute. Each is capable of charging a re-
ceiver of 32 cubic feet capacity in 1324 minutes to 175 lbs. per
square inch. Six receivers, 2 feet g inches diameter by 6 feet

CENTRAL FIRE HALL, WINNIPECGC.

main and the gas valve—always close together: but whilst
the main valve is positively opened, the gas valve is opened
by a special spring arrangement. The time at which it opens
—and consequently the quantity of gas drawn into the
cylinder—is under the control of the governor. With this
object the gas valve is coupled to a piston working in a
vacuum cylinder. This cylinder communicates with the open
air by a small piston valve, the position of which is con-
trolled by the governor. At full load the piston valve is held
wide open and air can readily enter the vacuum cylinder, and
the gas valve is, accordingly, free to move as soon as the
slightest vacuum is established below it; as a consequence
the engine receives a full charge. As the load on the engine
falls off, the governor partly closes the small piston valve
above mentioned, and the gas valve cannot then open so
freely, its motion being checked by the fact that as soon as
it begins to move there is a reduction of pressure in the
vacuum cylinder behind it; it therefore opens later and less
gas enters the working cylinder. This method of regulation
has been found to he very sensitive and reliable in operation.

The engines, as stated, are single acting. The open
ended cylinders enable the conditions of the piston and of the
lubrication to be seen whilst the engine is running. The

high, are provided, and the whole six engines can be started
and be working under full load in 3% minutes from receipt
of a fire call. The circulating water for cooling the engine
cylinders is provided by a set of three-throw vertical single-
acting ram pumps g inches diameter by r1o-inch stroke, de-
livering 18,750 gallons per hour. The pumps are driven by
cast-iron double helical gearing, and are fitted with fast and
loose pulleys. The pumps, like the air compressors, are
driven by means of belts from an over-head shaft driven by
a 30 brake horse-power gas engine. The engine is also
duplicated so that every possible precaution has been taken
against breakdown. If necessary water from the town’s sup-
ply or from the pressure mains cah be utilized, a gravity
service from a tank 17 feet by 10 feet by s feet, placed in the
roof, being provided. The four larger engines are fitted with
Hele-Shaw friction clutches, which transmit the power to the
pump shaft, and enable them to be thrown out of gear at
starting. The six sets of pumps are of the vertical double-
acting piston type. Four of them have pistons 13% inch
diameter by 18 inch stroke and are each capable of delivering
1,800 gallons per minute against a pressure of 300 lbs, per
square inch when running at a speed of 35 revolutions per
minute. The remaining two sets have pistons ¢3%-inch
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diameter by 18-inch stroke, and, are capable of delivering goo
gallons per minute running at the same speed. The gearing
is fixed on an extension of the crank shaft, which is supported
on cast-iron brackets resting on concrete foundations, and
also bolted to the side of the A frame of the pumps. Each
set of pumps is fitted with a by-pass controlled by a hydraulic-
ally operated valve. When starting up the pumps this valve
on the by-pass is left open so that there is no back pressure
on the piston and as soon as the engine comes up to spee'd
the by-pass valve can be gradually closed. The by-pass is
also fitted with a waste water meter, so that by simply ogen-
ing the by-pass and closing the valve on the discharge pipe,
the delivery of the pumps can be ascertained approximately
at any time. The pump pistons are of gun-metal, fitted with
leather cups, diaphragm and junk ring.

The piston rods are of forged bronze, and are secured
to the piston by means of nuts, and to the cross-heads by a
strong cotter. The crank shafts are of mild steel in one
forging, having three rows for 18-inch stroke. The valve
boxes are fitted with deck plates into which are fitted a large
number of small valves of the vulcanite disc-and-spring typ.e.
The suction and delivery mains are arranged in two lines in
a trench formed in the concrete running through the centre of
the house, one right and the other left-hand.

The suction mains are each 24-inch diameter at one end,
tapering to 16-inch diameter at the other. ~The delivery
mains are each 20 inch diameter at one end, and tapering to
14-inch at the other, each delivery main being fitted with an
air vessel 30-inch diameter by 18 feet high at the outlet gn-cl,
With a sluice valve beyond this on the outside. There is in
addition to the larger air vessel a small one on each set of
pumps. Suitable cocks are provided for charging the air
vessels by means of the air compressor used for starting the
gas engine. Each set of pumps is connected to hoth these
lines of suction and delivery mains by 12-inch and 19-inch re-
spectively, for the large and small pumps are provided with

suitable valves to allow of pumping into either or both mains
at will.

The gas producing plant is in a building attached to the
engine house. The producers are in four units, so as to
allow of economical running when only one of the pumping
engines is in use, two being of 6 feet 6 inches and two 8 feet
6 inches diameter by 18 feet high, each being fitted with a
rotating fire-grate and water-luted ash-pits. A continuous
platform connecting the producers supports overhead coal
hoppers, which are supplied with fuel from a large receiving
hopper at one end of the building by means of a bucket
elevator and conveyer. FEach producer is connected to a
tubular superheater and hot gas boiler, so arranged that the
heat of the hot gas, otherwise wasted, is used to superheat
the air and steam supplied to the producers, and also to
generate a large proportion of the steam required. The super-
heaters and boilers are so constructed that the tubes can be
scraped when in operation, the dust and tar being removed
from the water lute below. The hot gases pass from the
boilers to an overhead hydraulic main, which is provided
with seal pots and bells to isolate any of the producers. Col-
lecting boxes with lutes are fitted to it, so that tar, etc., can
be,remove('i without stopping the plant. This main is con-
nected to four vertical coolers, each 5 feet diameter and 30
feet high, partially filled with coke, and provided with a
water spray at the top. The gas passes through the satur-
ated coke, which removes the heavy tar and dirt, and reduces
it to atmosphe‘ric‘ temperature, then to three rotary, tar ex-
tractors, each provided with isolati};}g valves and separate

water supplies. The extractors remove the lighter tar and
oils, which it is impossible to do with the scrubbing and
cooling arrangements usually employed. After leaving the
tar extractors, the gas passes through two sawdust scrub-
bers, each g feet in diameter and 22 feet high, to a gas holder
of 250,000 cubic feet capacity, adapted for either producer
or city gas, and sufficient to operate the whole plant for
1% hours with producer and 5 hours with city gas. Thus
ample time is given to start additional producers, or to make
provision for the use of city gas in case of a prolonged fire.
The hot water, after passing through the coolers is collected
and cooled in a sump, from which the tar is removed daily,
the water being again returned through the cooler by 4-inch
centrifugal pumps. The pumps and tar extractors are driven
by a 20 horse-power gas engine through overhead shafting
and are in duplicate. Air is supplied by three steam-driven
“Roots’” blowers, each having an output of 100,000 cubic feet
per hour, one being a standby. The coal elevator and con-
veyer are driven by a steam engine, the exhaust steam from
this engine and the blowers passing to the producers with the
air blast. Steam is supplied by two tubular boilers 7 feet
diameter and 8 feet 6 inches long, of the dry-back marine
type, fired by gas or coal. The gasholder has guide standards
and two lifts, the bottom tank, which is 81 feet diameter,
being surrounded by a wall. Steam heating coils are fixed
between the walls and the tank with steam jets connected to

‘the seal cup of the top lift by swivel pipes, to guard against

the severe frosts in winter.

The plant can work with either bituminous, anthracite,
lignite coals or coke, and is guaranteed to deliver 75 per
cent. of the whole calorific value of the fuel. It was worked
under inspection for three months day ‘and night, the load
varying from 120 to 3,000 horse-power. Each unit was tested
separately with a week’s continuous run, and all the fuels
specified were used. Finally a 5o per cent. overload test
was made using lignite coal—that is, the whole of the pump-
ing plant was operated with one large and one small pro-
ducer, two blowers, two extractors, one centrifugal pump
and one gas engine. At the official test of five hours con-
tinuous running of the six engines at full load, before finally
taking the plant over, the following excellent results were
obtained :—

Duty in foot-pounds of work done per
250 H.P. so00 H.P.

Sets. Sets.
B.T.U. consumed per ind. h.p....... 7,741 8,664
B.T.U. consumed per water h.p..... 0,404 11,174
Cubic ft. of gas consumed per ind.
DU BT A0 S £ o R B AL I 72.9
Cubic ft. of water consumed per ind.
hipithiotr: el ie sl l SSomhe L . S 04.1 04.2
1,000,000 R.T.U. consumed....... 211,566,540 177,246,250
Thermal efficiency of pumping wunit. . 82.1 77.5

As a result of the existing comparative immunity from
destruction through fire, the various insurance companies
have lowered their rates.

This is claimed to be the largest gas-driven pumping
station in the world, and the city engineer is to be congratu-
lated upon its success. The results of the test are Temark-
able, the general efficiency being higher than was anticipated.
When the Philadelphia plant was tested in May, 1904, the
number of B.T.U. per brake horse-power was found to be
11,160, a result which has been far surpassed in the present
case. At Coney Island, near New York, there is a similar
high-pressure fire-station, but on a smaller scale than either
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of the ‘two mentioned above. It consists of three ‘‘Nash”
inverted vertical gas engines of- 150-h.p. each, made by the
Doulds Manufacturing Company, each driving a set of three-
throw double acting pumps, 12-in. diameter by 14-in. stroke,
delivering 1,500 gallons of water per minute against a pres-
sure of 150 1bs. per square inch. The combined output of the
plant is 4,500 gallons per minute. At the official trial before
the plant was taken over it was found that the average B.T.U.
per purhp horse-power was 12,686.
Efficiency And Operation.

Fire protection and prevention is one of the important
questions, which no city should neglect. It originated from a
demand for improved conditions—the need of improved pro-
tection against losses caused by fire.

When confined and controlled fire is one of the most im-
portant elements in our civilization, furnishing power for
manufactories and transportation, in fact it is an essential
factor in everything which contributes to our comfort and the
very existence of life; but it is an impossibility to keep it
within its proper bounds.

The efficiency of High Pressure System is proved beyond
a doubt, and before many years all cities will possess a plant
for the extinguishing of fires. This does not mean for a mo-
ment that fire engines are a thing of the past, they are as
valuable to fire protection NOw as ever and will continue as
an auxiliary to high pressure, and with modern methods of
handling High Pressure streams make it possible to handle
same with speed and accuracy, and in case of fire not re-
quiring 3%-inch hose they may be reduced to 2%-inch, still
working of High Pressure System, giving streams of great
solidity and force. In the case of the writer, 3%-inch hose
has been successfully operated from the height of a five-
storey building with good effect, and also from stand-pipes of
buildings to a height of seven or eight storeys. The problem
is solved for the proper handling of high pressure streams.’
Great care should be exercised owing to amount of water that
it is possible to deliver through 2%-inch hose reduced to 1%4
nozzle, the damage to stock as a rule would be heavy.

Tt is better to be prepared for an emergency and mnever
have it come than have it arise and not be prepared. We
should always bear in mind the possibility of danger by fire,
even considering instances which demonstrate them as such.

The chief aim of all architects, from fire standpoint,
should be, 1st, to avoid conditions which would favor the start-
ing of fires. 2nd, to observe precautions which would pre-
vent their spread and facilitate their extinguishment. Modern
requirements have constructed our business blocks, storey
upon storey, until they have arisen to such lofty heights that,
in comparison, the wonders of the Old World are dwarfed
into insignificance. The fire equipments of to-day are in-
sufficient to successfully cope with constructions of such dizzy
altitudes—hence the introduction of High Pressure System,
with its great force and quantity of water to prevent serious
conflagration in our prosperous cities.

When we consider the enormous loss by fire yearly, the
thought suggests how best to overcome this loss. To be
successful in this direction rests, to a great degree, in the
municipal councils, not only in establishing strenuous build-
ing acts, but in enforcement of the law; then, and then only,
will we become masters of the world in industry and business.

Not every fire requires the flood of water that can be set
in motion from the pumps only on given orders from the
officer in charge. The use of the High Pressure System and
its efficiency has been most successful, with the excellent en-
gineering involved in its design and construction, and in no
case since the High Pressure service has been used has a fire
progressed beyond the building where it began.

WINNIPEG’S BRIDGES.

(Continued from page 180).

grades on the streets, we would never think of these 5 per
cent. approaches at all.

Notablé among the subways are the one under ihe
C.P.R. on Main Street, and that under the C.N.R, on Pem-
bina Road. The first is a series of five reinforced concrete
arches, two for pedestrians, two for vehicular traffic and one
for the street cars. It is the only subway here consisting
of concrete, plain and reinforced, throughout. The C.N.R.
subway on Pembina Road spans the roadway in a single
span by means of plate girders, and has a small span on
each side over the sidewalks. The very high retaining
walls are here of semi-reinforced concrete, and-their seem-
ing fragility in comparison with the massive concrete walls
of other subways caused an amusing amount Of anxiety
among people whn were, seem'ngly, quite unfamiliar with
the reinforcing principle.

The city of St. Boniface, situated on the east bank of
the Red River, owns two bridges across same—the Norwood
bridge and the Broadway bridge. Particularly the last of
these is a very ancient structure, the remewal of which can
not be far distant. It was the first permanent bridge across
the Red River after the Louise bridge, and it was, like most
everything: else during those ddys, gotten up by men of. the
Hudson Bay Company.

There are six railway bridges built or under construc-
tion for carrying the various railway lines across both rivers,
and a really great piece of engineering work is being done
now in the building of the joint entrance of the Canadian
Northern Ry., and the National Transcontinental to the new
depot, which is located where the Assiniboine River flows
into the Red River. The Red River is crossed by a four-
track bridge (one lift span) and the traffic is then carried
on a viaduct over all the crossing streets until the yards
are reached. The Assiniboine River is crossed a few hun-
dred feet south of the new depot, and a viaduct then takes
the traffic over three streets, which are crossed at an eleva-
tion sufficiently high not to disturb the established street
level, and continues until the line joins the present Cana-
dian Northern right-of-way on the bank of the Red River.

These remarks constitute, I believe, all that can be said
in general about bridges in Winnipeg. We have not dis-
tinguished our profession or our city by building those lofty
or gigantic bridges that give glory to the name of so many
a city. Most likely we never shall, as there hardly would be
found conditions here that would necessitate these immense
structures. But we have our difficult’es to overcome, in the
form of foundation troubles, ice flows, and so forth, and
in the construction of each new bridge there is ample room
for the engineer to show his skill and capability.

Nor have we vet had the opportunity to adorn our city
with any of these bridges of beauty and gracefulness, that
in the public mind really have done more than any other
form of engineering work towards giving fame and glory
to our profession. The time for this has not yet arrived.
Year by year, however, the city of Winnipeg spends larger
and larger sums of money on its bridges. We have built
some good ones, we are building some betcer ones, and we
hope and expect that as time passes on we shall possess
bridges that for beauty as well as s‘rength will compare
with those of any city in the world.
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CONSTRUCTION

Readers will confer a great favor by sending in news items from time to time. :
get t{otes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.
J Printed forms for the purpose ill be furnished upon application,

NEWS SECTION

We are particularly eager to

TENDERS PENDING.

In addition to those in this issue.

[ Further information mav be had from the issues of
I'he Canadian Engineer referred to.

Tenders
Place of Work. Close. Issue of. Page.
Atkinson, Ont., church ......... Jan. 20.  Jan. 12. 163
Edmonton, Alta., telephone ma-

oo Y LR R e T Jan. - 23. Jan. 12. 163
Morris, Man., two pile bridges..Jan. 2o0. Jan! a2 163
Ottawa, Ont., marine boiler ....Feb. 15. Jams 12: 66
Ottawa, Ont., electric light fix-

Ry AR S A St Sede g A el e Tanezé: Jan. 12. 163
Ottawa, Ont., public building,

Mount' Forest; Ont. ......... Jan. 3o0. Jan. 12 163
Ottawa, Ont., tender for rails...Jan. 24. Dec. 22. 66
‘Ottawa,  Ont., tender for rail

taslenimipsy o ol 0 v i L Jen. 24 Dec. 22. 66
Ottawa, Ont., twin screw steel

AT G0 of s e e et B Feb. 15 Dec. 29 821
‘Ottawa, Ont., post office fittings,

§SIGE y, (05 B el MG B e it Jan. 18. Jan. . 131
Ottawa, Ont., departmental bldg.Feb. 28. Jan. 5. 131
‘Ottawa, Ont., breakwater ....... Jan. 30. Jan. s. 131
Quebec, Que., restoration of and

addition to Custom House..Jan. 23. Dec. 20. 821
Souris, Man., water works sup- .

BITE st A8 Rl SR o it e eb. 1 Nov. 24. 54
South Middleton, Ont., school-

198U e e R B e Sl Mar. 13.  Jan. 12, 163
‘Toronto, Ont., low level inter-

CEDIOE Gl s e e = Feb. 7. Jan. s. 6o
Vancouver, B.C., road roller....Feb. 7. Dec. 29. 68
Winnipeg, Man., pumping plants.Feb. 6 Jan. 12. 66

—_— eaE»>—————

TENDERS.

St. John's, Newfoundland.—Tenders will be rece,:lved un-
til January 21st, 1911, for the erection of a nurse’s home.
R. Watson, Colonial Secretary, Colonial Secretary’s Office,
St. John’s, ) j

Ottawa, Ont.—Tenders will be received until January
3o0th, 1911, for post office fittings, Lndsay, Ont. R. C. Des-
Tochers, Secretary, Department of Public Works._Ottawa.

Ottawa, Ont.—Tenders will be receivec_l until January
3oth, 1011, for interior fittings, Postal Station B, Toronto,
Ont. R. C. Desrochers, Secretary, Department of Public
Works, Ottawa. : A :

Ottawa, Ont.—Tenders will be received until January
3oth, 1911, for post office, customs and inland revenue fi.-
tings, Battleford, Sask. R. C. Desrochers, Secretary, De-
partment of Public Works, Ottawa. ; ¢

Ottawa, Ont.—Tenders will be received until January
25th, 1911, for electric light fixtures, wiring, etc., for the
public building, Amherst, N.S. R. C. Desrochers, Depart-
ment of Public Works, Ottawa. ! i

Ottawa, Ont.—Sealed tenders will be received until Feb-
Tuary 13th, 1911, for the construction of a wharf at the mouth
of the Michipicoten River, District of West Algoma, Lake
Suverior, Ont. R. C. Desrochers, Secretary, Department of
Public Works, Ottawa. )

Toronto, Ont.—Tenders will be received until thP‘H?ﬂ'!
of April, 1911, for the right to cut pulpwood on the Abittibi
Lakes and River, and on Rainv Lake and around the shores
of Lower Manitou Lake. F. Cochrane, Minister of Lands,
Forests and Mines, Toronto.

Toronto, Ont.—Tenders will be received until January
3oth, 1911, for the erection and completion of a power house
in connection with the General Hospital. Darling & Pear-
son, 2 Leader Lane.

Clandeboye, Man.—Tenders will be received until Janu-
ary 21st, for the erection of a new school building. E. J.
Collins, Secretary of the School Board, Clandeboye.

Moose Jaw, Sask.—Sealed tenders will be received until
February 6th, 1911, for one (1) year’s supply of mine run
steam coal for the city power house. ~W. F. Heal, City
Clerk, Moose Jaw.

Edmonton, Alta.—Sealed tenders will be received until
January 28th, 1911, for the supply and delivery of (a) holiow
terra cotta partition tile and (b) small angles required in
connection with the new parliament buildings, Edmonton.
John Stocks, Deputy Minister of Public Works, Edmonton.

Victoria, B.C.—Tenders will be received until January
2oth, 1911, for the construction of a temporary freight shed
on Block “D,” Chatham Street, Victoria. H. E. Beasley,
Superintendent.

Victoria, B.C.—Tenders will be received until February
2nd, for the erection and completion of an addition to the
Court House at Vancouver. F. C. Gamble, Department of
Public Works, Victoria, B.C.

Victoria, B. C.—Tenders for the purchase of the Ameri-
can built clipper ship “Glory of the Seas,”’ 2,102 tons, now
lying at Esquimalt, B.C., will be received until and includ-
ing January 24th, 1911. James and Jarvis, 1006 Govern-
ment Street, Victoria.

— o>

CONTRACTS AWARDED.

Ottawa, Ont.—The contract for the Vancouver Island
section of the Canadian Northern Rai'way has been awarded
to Michael Carlin & Company, the contract price being
$500,000.

Ottawa, Ont.—Mr. Michael Sullivan of Kingston, has
been awarded the contract to build the armory at St. John,
N.B. 1Tt is estimated the building when completed will cost
about $250,000.

Fort William, Ont.—Mr. John King has been awarded a
contract for the erection of practically all railroad buildings
along the G.T.P., between Fort William and Winnipeg.

Winnipeg, Man.—Contract has been awarded to the Man-
itoba Bridge and Iron Works for the steel work on power
station No. 1, the tender amounting to $12,413. The Vulcan
Iron Works tendered for $12,410.

Winnipeg, Man.—In a return brought down at Ottawa
last week a full list of names and prices connected with
the award of contracts for machinery for the Transcontin-
ental Railway shops here, was, for the first time, given out.

Ohio]  1i120:t00 EleCtTIC Crane i . ' i ottt $ 10,550.00
Mussens, - Limited, Montreal, P.Q., 11 «lectric
travelling cranes of different sizes ......... 50,034.00

Geo. Anderson & Co., Montreal, P.Q., I 5-TOR

electric travelling crane, 5 hand cranes, 15 jib
bracket

...... 11,787.00
Whiting Foundry Equipment Co., Harvey, Illinois,

20 2-ton jib and bracket cranes ............ 3,554.00
Williams & Wilson, Montreal, P.Q., machines and

L6 e e e e SN IR A 30,850.00
The Holden Company, Montreal, P.Q., machines

SRdREGOIRR S S S AR 5,100.00
A. B. Jardine & Co., Hespeler, Ont., machines

¥ o1 (1o o] 1 (R e S e ety S e W ) 608.83

The John Bertram & Sons Co.;, Ltd., Dundas,
Ont., machines and tools

122,682.68
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Canadian Fairbanks Co., Ltd., Montreal, PO,

machines and tOOlS ......cevecuonaoancacens 15,250.00
The Walter H. Foster Co., New York, N.Y., ;

machines and tools .........cecceseen e 2,825.00
Morton Manufacturing Co., Muskegon Heights,

* Mich., machines and tools ....c...oecseroeee 22,525.00
The Rudel-Yeats Machinery Co., Montreal, R

machines and tools ....cocseesconaccece 70,893. 50
Jos. T. Ryerson & Son, Chicago, IlL, machines

BTN EOONS sretata eri she sisoheyslolaia sreimay e oot dis e aiasons 54,918.00
The A. R, Williams Machinery Co., Ltd., Toron-

to, Ont., machines and £00LS uaiiteieis RS 14,813.00
Mussens, Limited, Montreal, P.Q., machines and Prar

oo L i S IR, S Tl e B e oo S LR ,550.
The Canadian Westinghouse Co., Ltd., Montreal, o s

PO DOIDES /v o3 s v fE e re iy e ,408.0
.Laurie & Lamb, Montreal, P.Q., motors ........ 17,850.00
Francis Hyde & Co., Montreal, P.Q., furnaces

and forges ...e...eoee-c- P R 21,500.00
The John McDougall Caledonian Iron Works Co.,

Ltd., Montreal, P.Q., PUmDS ..ccoccnvoeoc- .- 7,257.00
The John Inglis Co., Ltd., Toronto, Ont., pumps 2,350.00
The John Inglis Co., Ltd., Toronto, Ont., water

B e DOTIOTS S cotst e e haeie & pomie S issoiaf s Eaaille g asns 30,000.00

The John Inglis Co., Ltd., Toronto,
COMPYESSOLS  ogeoennsaronsressscrssss s
The Illinois Stoker

8,520.00
10,784.00

Co., Alton, Ill., stokers....

i 5 les.. . 109.00

The Gurney Scale Co., Hamilton, Ont., sca
Th: Robb 5Itlngineering Co., Amherst, N.S., feed %

At aT D CATOD: ety 4 v srbioin Sieliaga sicimiloroline 31808 1,862.00
The Dennis Wire and Iron Co., Ltd., London,

Ont.;r-lockers tocico conaeeats el 4l e e e 3,015.00
The Canadian General Electric Co., Toronto,

Ol genexators” (i shisn ouiar e bo s 27,400.00
The Goldie, McCulloch Co., Ltd., Galt, Ont.,

engines T A a8 e s i < i 40,000.00
The Canadian Westinghouse Co., Montreal, P.Q., s

PIOLOTS . sl gelh s ats. oy woaisgs shoaele o wsttibineslines ,408.
The Canadian Westinghouse Co., Montreal, P.Q.—

FranSEOTINEES it sist bielusiato s @taress slielele o of8 orsiels 6,168.00

SWAtChDOATA | - v oo vmimssoimssnnassionios s 14,000.00

North Vancouver, B.C.—MacDonald, Gzowski &’an}-
pany have been awarded contract for North Vancouver’s ini-
tial sewer installation, the total amount of contract being
$206,000. Tenders for a rock crusher were considered and
laid over. f -

Point Crey, B.C.—The Point Grey Council has awarded
2 contract for laying a 12-inch water main to the Powers

racting Company. ;

Contvaancogver, B?c.i’l‘he British Columbia Telephone Com-
pany have awarded the contract for the construction of their
new telephone exchange in Kitsilano to the firm of Smlth &
Sherbourne, the total cost of the building to be in the neigh-
borhood of $44,000. The contract for the New Mount
Pleasant Exchange at the corner off 10th Avenue and Prince
Edward Street was let some time ago to the firm of Mac-

Donald & Wilson.
—_——-———

RAILWAYS—STEAM AND ELECTRIC.

The Canadian Pacific Railway 1as
placed an order with che Canada Cycle & Motor Company
for a number of automobiles of the 20’7 ‘type fox: 't'he use
of the engineers in the extension work of the irrigation
ditches in the West. ! i

Montreal, Que.—Premier McBride is authority for the
statement to the effect that the money that would be ex-
pended on railway construction during the next four years
in British Columbia would amount to over $50,000,000. ‘Mr,
McBride, it is said, based his estimate on undertakings
at present assured and the large number of development
enterprises now in sight.

Montreal, Que.—While no announcement has yet been
made, it is understood that the Canadian Pacific will do a
lot of work in the Northwest this year. The double track-
ing to Brandon will be completed, and a new line north into
Strathcona from Sedgewick, a distance of about go ml]es,
will be built. The superstructure of the bridge at Lachine,
near Montreal, will be used for the new bridge at Outlook
crossing to the south of Saskatchewan,

Montreal, Que.

. the starting point being Sedgewick.

Montreal, Que.—In order to reach Edmonton by a short-
er route, a new line will be built by the Canadian Pacific
Railway this year, leaving one of the southern lines, and
making straight for Strathcona, about ninety miles in length,
This road, which
strikes the Saskatchewan at the new bridge, which the Can-
adian Pacific Railway is building across the river to Ed-
monton, will be the future main line from Winnipeg to Ed-
monton and the Peace River Valley, and probably through
a favorable pass in the Rockies to another port on the
Pacific Ocean.

Montreal, Que.—On account of the increasing automo-
bile trade in Canada, the Canadian Pacific Railway has de-
cided that better transportation facilities are needed for ship-
ping these cars. With this end in view the railway is hav-
ing built one hundred of the most improved automobile
freight cars. The chief departure in the construction of
these cars is the end door, which does away with the tedious
loading connected with the use of the old style car. In this
connection the Grand Trunk System has received one hun-
dred and one automobile cars. This is the last consign-
ment of an order for 500 of these cars which was placed with
the American Car and Foundry Company.

Montreal, Que.—The hardest section of construction in
the eastern section of the Transcontinental Railway is at the
head waters of the Gatineau River, according to a statement
made recently by Mr. Gordon Grant, chief engineer. The
actual construction may not be any harder than the rest,
but the section No. 13 is the hardest to get at. As a conse-
quence, the work iz retarded. It is very difficult to get in
supplies, and this section will be the last finished. By the
end of 1911, with the exception of this stretch of 100 miles,
rails will be laid, according to Mr. Grant’s estimate. The
following vear will be taken up in ballasting and finishing
up, and the line will be ready for operation in 1913.

Montreal, Que.—On January 15th, the St. Maurice Val-
ley Railway and the New Brunswick Southern. Railway were
formally taken over by the Canadian Pacific. Both of these
lines were previously operated by separate companies, but
negotiations were entered into and the terms being approved
at the annual meeting of the C.P.R. directors in October
last, the lines have been merged into the C.P.R. system un-
der the provisions of a 999 years’ lease. The St. Maurice
Valley road connects the C.P.R. main line with Shawinigan

Falls and Grand Mere, while the New Brunswick Southern .

line, running from St. John to St. Stephen, opens the way
for the Canadian Pacific to acquire a seaport in Maine should
the company ever desire ic.

Montreal, Que.—What is claimed to be one of the largest
and most modern elevator plants in America is that recently
completed by the C.P.R. at Victoria Harbor, on the Georgian
Bay. Two marine towers for unloading lake vessels, a two-
million-bushel storage house, a working house for loading
cars and a 1,000 k.w. power plant for supplying the power
for operating the machinery are the chief features of the
elevator. A concrete wharf, 240 feet long, runs along the
front of the elevator. This is carried down to provide for a
depth of 25 feet of water. Construction of the elevator plant,
wharves and freight sheds was accomplished under the direc-
tion of J. G. Sullivan, assistant chief engineer of the Cana-
dian Pacific Railway, with Resident Engineer G. G. Om-
manney in charge at Victoria Harbor. All of the work was
designed and executed by John S. Metcalfe & Co., of Mont-
real and Chicago, and most of the elevating and conveying
machinery was supplied by the Webster Manufacturing Com-
pany, of Chicago.

Ottawa, Ont.—The government w:ll ask for a loan of
$1,500,000 for the Porcupine branch of the Temiskaming
Railway, and an.application will also probably be made for
a power transmission line from St. Thomas to Windsor.
Next year the municipalities will begin to make their pay-
ments for the hydro-electric line.

Ottawa, Ont.—It is stated as a fact that in order to en-
ter Montreal, the Can. Northern has now under contempla-
tion a proposal to tunnel right through from the back of
Mount Royal at Sault de Recollet, all the way below the
mountain and down below the streets of the city to the
Old Hope Coffee House on Craig Street, where the terminus
will be. It is said that such a move is feasible because of
the fact that the Canadian Northern Railway is unable to
effect a level entrance to Montreal.
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QUALITY is the only
consideration  entering
into the manufacture of
our goods. Regardless of
cost of materials or labor,
regardless of how small
our profits are, we pro-
duce everything of the
{ highest QUALITY.

KILMER PULL N &BURNHAM

) HEAD OFFICE TORONTO BRANCH OFFICE MONTREAL )

) SOLE DEALERS IN CANADA FOR HIGH GRADE WEDISH ELECTRICAL APPARATUS
L= ALTERNATORS —TRANSFORMERS SWITCHGEAR — D.C. MA(HINES

So\THE GENERAL ELECTRIC CO. OF SWEDEN , 74\
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WOODEN WATER PIPE

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.

PAaciric CoAaSsT PIireE Co.
LIMITED
Factory : 1551 Granville Street, VANCOUVER, B.C.

P.O. Box 563. Full Particulars and Estimates Furnished.
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Ottawa, Ont.—News has been received here of a bad
muskeg along the line of the National Transcontinental
Railway. It is about a hundred miles west of Cochrane on
the section under contract to the Grand Trunk Pacific Com-
pany and sublet to the Foley Company. The musl;eg is
about a mile long and much difficulty has been experienced
with it. The frozen weather has con§ider_ab}y relieved the
situation and by using all kinds of filling 1t is hoped. to re-
lieve the situation by spring. On the Fauquier contract
much trouble is being met in getting ballast, which, in many
places, is a very scarce article.

ottawa, Ont.—Mr. H. H. Miller has g'.nven notice of the
following resolution: “That whereas 1t 1S stated that on
Canadian railroads last year one trainman in every 199 Was
killed and one in e€very thirty-three was injured, in the
opinion of this House it is the dutylof the Government 10
cause to be made a most thorough myestlgatlon as to the
facts and conditions, as a result of which some means may
be devised for the better protection of railway employees,
and of preventing so great a loss of life and so great and
trequent accidental injury.”’

Ottawa, Ont.—Parliament will be ‘asked th;1’s session to
charter a railway company to be known as the ‘Quebec anfj
Great North Western,” which proposes to build from Port
Arthur to New Liskeard, thence northeasterly across'the
height of land to Maniwaki, the present pnorcherly terminus
of the Gatineau Valley Railway. The company also pro-
poses to build direct northerly to the N.T.R., from Mani-
waki, and also to have a line from the N.T.R. to Ottawa
via the Coulonge River. Further projects of the company
are a line from New Liskeard to the N.T.R. at Lake Abitibi,
and a railway from New Liskeard to Temiskaming station

on the. C.P.R.

Toronto, Ont.—The Canadian Northern Railway has pui-
chased two hundred acres of land in the .nortAhwest section
of the city, at a cost of $20,000.. On it will be erected
a roundhouse and in the near fl}tu}’e car shops. Plans are
now being prepared for these buildings.

Moocse Jaw, Sask.—The report of the city engineer gives
some interesting ~accounts of the progress of the work at
Moose Jaw, for the past year. He recommends the scheme
as previously outlined to be installed this coming year.
The sum of $200,000 has been voted by the citizens for the
carrying out of a project for sewage disposal work that has
been provided by the Provincial Healch Dep.artment.. Thefe
are at present four miles of storm sewers 1n the city, 1%
miles of which were insta}led during the last year at a cost
of $10,005.80. It was decided to pave one and a third miles
of street in Moose Jaw with 37-16 treatment creosote wood
blocks. This work was completed during 1910 at a cost of
$117,007.85. The programme of extension involves about
30,000 Sd. yds. or very slightly in excess of the present
paved area. A sub fire station was constructed at a cost
of $4,505- A franchise has been given [0 the Moose Jaw
Street Railway Company, Limited, to operate an electric
railway in the city. Nearly 2.% miles of single track son-
struction has already been laid.

vancouver, B.C.—Ten thousand tons of rails, together
with 1,000 tons of fastenings and a large quantity of switch-
ing material are now being shipped from Sydney, N.S., for
the Canadian Northern Pacific Railway Company for its
line from Port Mann as far east as Popkum. It was an-
nounced recently that steel would be laid out of the new
terminus on the banks of the Fraser River by the middle
of March and it is for this work that the rails are coming
by steamer around the Horn. They are expected to arrive
here some time :n the first week in March. The first ship-
ment of 5,000 tons of rails, the fastenings and the switch
material has already been made from Sydney, on the steam-
er Fitzpatrick, which will sail around the Horn. The second
shipment is at present being loaded. The rails are of @he 8o-
pound variety, being the heaviest used for transcontinental
traffic. They were supplied by the Dominion Iron & Steel

" Company, Limited, of Sydney, while the fastenings came
from the Nova Scotia Steel & Coal Company of Port Glas-
gow, and the’ switching material from the Montreal Steel
Works. These two shipments will be sufficient to complete
the track from Port Mann to Popkum, a distance of 57 miles.

BY-LAWS AND FINANCE.

vancouver, B.C.—The Vancouver electorate has author-
ized the issue of debentures for public improvements, total-
ling $2,525,000, and voted down proposed expenditures to-
talling $046,000. The objects approved are as follows:
Schools, $967,000; street improvements, $425,000; water-
works extensions, $400,000; hospitals and lands, $286,500;
Exhibition Purposes Association, $115,000; aid to second
narrows bridge over Burrard Inlet, $115,000. The chiet
objects defeated covered two bridges contemplated to con-
nect the central section of the city with other districts.

— e ——

LIGHT, HEAT AND POWER.

Ottawa, Ont.—The data which the Minister of Public
Works asked for last week from the Hydro-Electric Commis-
sion relative to the engineering details of construction of
the transmission towers and lines in Lake Ontario at Sunny-
side have been received, but it will require a day or so yet
for the departmental engineers to prepare the order-in-
Council approving of the plans and incorporating therein
the extra provisions deemed necessary to insure adequate
protection for all public interests.

Kingston, Ont.—The engineers of the Public Works
Department, Ottawa, who are considering the question of a
power supply from the Rideau by a construction of dams,
have not yet made their report, although it is understood
it will be most favorable. It would cost over half a million
dollars to get power. which would supply Kingston, Brock-
ville and other places in this district. The report of the
engineers will be of interest to the civic Light, Heat and
Power Committee.

Winnipeg, Man.—Judging from the annual repOrt of
City Electrician Cambridge, for the fiscal year 1909-1910, the
work of the electrical department has been exceedingly ex-
tensive in character. On February 18th, 1910, the city com-
pleted the first decade in the operation of its municipal
lighting system, the plant having commenced operation
February 17th, 1900. The plant started up with a load of
220 arc lamps with a maximum incandescent load for muni-
cipal building lighting of 20 k.w., and on completing the
tenth vear the load had increased to 979 arcs, 153 street in-
c_andescent lamps, and a. maximum load on civic building
lighting of 96 k.w. The cost of lighting has also decreased
from $go per arc lamp per year to $43.90, both on the moon-
light sck}eclule. All-night arc lighting, which was com-
menced in 1004-05 in the centre of the city, has decreased
from $100 per lamp to $47.75. The general street lighting
system was ecxcended during the year by the installation of
113 arc lamps and 37 street incandescents. The building
lighting system has extended also, so as to reach the new
fire hall, in Weston. The first type of lamps used were the
direct current series open arcs, which were subsequently re-
placed by series alternating enclosed arc lamps, and the
engineers are now crying out an entirely new form of lamp
which operates on direct current supplied through what are
termed ‘“Mercury Arc Restifiers.”  The following table
shows the increase in the amount of electrical work installed
in buildings during the last vear:—

Fiscal years

f 1008-00. 1000-10.
Perm}ts for use oG ¢ o 55 0 AR R AR A 4,457 4,783
Perm.\ts tosanStalltWisinor 0, i i s 4,011 4,002
Intetior arc lamps installed .. coiei .. .. 177 06
Horse power motors and generators (new

AT TOTE R RN e bt 2 ks 1o it o i 1,324 2,739
Horse power motors (old work) ........ 147 204
Incandescent outlets wired up .......... 37,722 53,010
Inc. lamps inspected (new additions).... 43,801 64,868
Inc. lamps inspected (remewals) ....... 26,583 26,128

Total t ot L L 70,384 00,006
Special inspections, theatres, etc. ....... 108 150
Electric. signs/inspected: 2.0 v iatik 70

The most important change in the city regulations re-
specting interior wiring regulations was the enactment of
thn. by-law, in August, 1909, which requires that iron coa-
duits shall be used in the wiring of all buildings (except
private dwellings or barns) in the underground wiring' area.
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We Bond Contractors and Others

No contractor, if responsible, need ask friends to sign a bond. It is not pleasant to ask a friend to sign
your bond. He may refuse, and that embarrasses you and cools the friendship. He may oblige you, and
then he worries continually for fear that he will be called upon to pay the bond. You lose his friendship
either way. Then, too, he may be called upon to pay the bond, and it may ruin him financially. It is
very foolish to ask your friends to take such chances, when, for a small premium, you can secure a bond
which leaves you under no obligations and which is certain to be satisfactory to anybody in the United
Kingdom. Write us for details for reference in the future. We also bond others besides contractors.

We bond anyone in any position of trust.

We Wprite Employer’s Liahility Insurance

Industrial accidents continually occur. The best o'f precautions cannot stop them. Often it is careless-
ness on the part of the employe. But carelessness is very hard to prove, and under the Workmen’s Com-
pensation Acts the employer is generally held liable and is called upon to pay damages. For a small
consideration every employer of labor can render himself absolutely immune against the collection of any
damages for injuries to either workmen or outsiders who may be injured on account of the work in pro-

gress. Write us for rates and information for reference.

We Insure Against Sickness or Accidents

Our sickness and accident policies are most liberal in their terms. For comparatively few dollars per year, anyone in
ordinary health can ensure himself an incoms during whatever period he may be incapacitated for work on account of sickness
or accident. Besides these policies, we also write insurance in a number of other special lines. We insure against collection
of damages by persons who may be injured by your automobile or your delivery wagon or truck; against collection of dam-
ages by persons who may be injured by elevators; against collectin of damages from landlords for injuries which may be
received on thesir premises. We also guarantee administrators, liquidators, security for costs in actions before the courts,
succession duties, internal revenue in respect of manufacturers and license holders, etc., etc.

We Guarantee Against Loss hy Emhezzlement

Frequently one hears of a man who has held a very respopsible position disappearing with his employer’s cash.. We insure
against any possibility of this sort. We also insure against loss by householders, merchants or others through burglary.
Write us for rates and detailed information about any kind of fidelity, liability, burglary, personal accident, health or indem-

nity insurance in which you may be interested,

London Guarantee & Accident Gompany

Limited

“The First English Bonding Company in Canada”

Corner Yonge and Richmond Streets D. W. ALEXANDER
TORONTO Manager for Canada
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~ Stratford, Ont.—Another important step Was taken in
the completion of the installation of the hydro-electric com-
mission’s long-distance lines recently. ‘L he power Wwas
turned into the line from London to Woodstock, thus con-
necting up the loop system which is a feature of the trans-
mission line. All the municipalities on this western circuit
now get the current over two independent lines. This per-
mits any one section to be cut out without disabling the
others on the circuit, and means a great deal in the adjust-
ment of the service.

—_— -

SEWAGE AND WATER.

Montreal, Que.—Three additional municipal loans, total-
ing $7,000,000 were recently authorized by the council. Of
these one provides for the borrowing of $5,000,000 for the
construction of an underground conduit system; another
of $1,500,000 will cover the establishment of a water filtra-
tion plant, whilst a third of $1,000,000 will be utilized to in-
crease the working capital of the city in connection with

street paving, etc.
—_—— —

CURRENT NEWS.

Montreal, Que.—The greatest success has attended the
recent development work that has been going on on the iron
ore properties of the Nova Scotia Steel and Coal Company
at Wabana. The results obtained have been perfectly satis-
factory according to all reports, and prove not only that the
thickness of the seam increases steadily as it goes further
below the sea, but also that the quality of the ore improves.
On land the seams are 11 or 12 feet thick, whereas in the
submarine areas they are from 20 to 3o feet through. The
values on land average about 51 or 52 per cent., while those
of the ore under the sea give returns some three or four per
cent. better than this, and in places the percentage runs as
high as 58. To further enhance the value of the ore it is
found that as the percentage of iron increases that of silicum
decreases, and the assays made from the last bore-holes
show that the amount of silicum is reduced from 12 or 13
per cent. to only 9 per cent. This makes the ore. almost
ideal from the point of view of the blast furnace, and it 1s
believed that even better showings will be made as the tunnel
proceeds further.

Ottawa, Ont.—City council voted down a motion to en-
gage W. F. Tye, railway engineer, of Toronto, to act with
the city engineer and an engineer to be appointed by the
Dominion Government, to report on the best plan for railway
entrances into the city.

Ottawa, Ont.—It is said that American and English
capital has been, interested in the establishment of an elec-
tric smelting plant at Chats Falls, on the Ottawa River,
about 2o miles west of Ottawa, and active work preparatory
to the erection of the plant will begin early in the spring
The surrounding country on the Quebec side is rich in iron
ore, the only difficulty being that of transportation. It is
proposed to build an electric line from the falls to the mines.
There is an enormous amount of water power awaiting de-
velopment at Chats Falls, and the spot is looked upon as
almost ideal for electric smelting purposes.

Weston, Ont.—The Advance Machine Works, Limited,
Walkerville, Ontario, will furnish a 5-ton 3-motor alternating
current travelling crane for the new plant of the Roman
Stone Company, at Weston, Ontario.

Toronto, Ont.—The Bishop Silver Mines, Limited, op-
erating in Gowganda, have just completed the installation
of a 110 h.p. plant and a five-drill compressor, on their claim
635%, Calcite Lake, on which there have been uncovered 18
veins, 7 of which have contained native silver at the surface.
This property is being developed by means of a tunnel from
a point just above the lake level. This is one of the few
operations in either Cobalt or Gowganda in whichl it is pos-
s'ble to develop a claim by tunnel operation.

Toronto, Ont.—It is evident that developments at the
Timmins Mine, Porcupine, are still continuing very satis-
factory, for in addition to the 14 x 36 Jenckes Corliss en-
gine, which was ordered from the Jenckes Machine Company
some little time ago, and which will be ready for delivery
shortly, the same firm has just received an order from .he
mine for two 125 h.p. Jenckes return tubular boilers. As

the Timmins mine was the first in Porcupine to propecly
and systematically develop the property, so it is the first
also to install heavy machinery mnecessary for the further
opening up of the mine.

Niagara Falls, Ont.—The Frontier Electric Railway Com-
pany, which will build a trolley line from Buffalo to connect
with the Niagara, St. Catharines and Toronto line here, will
erect a new bridge across the Niagara River.

Welland Ont.—The Company, head office, Toronto, 2
branch of the Automatic Transportation Company, Buffalo,
manufacturers of automatic trucks, carriers and Ccars, has
decded to erect its Canadian plant in Welland, having pur-
chased a site. of three acres adjoining the Ontario Iron and
Steel Company. Building operations will begin at once.
The main building will have a ground area of 6o by 150, two
storeys high, built of brick and concrete.

Porcuping City, Ont.—In order to protect thqmselve%
and those who may come to the district next year, 1n other
words, to get above disease in any form before it comes, an
effort is now on foot to incorporate the Township of Whit-
ney, and have a township organization at once. There is
to be an incorporation either of Whitney Township, which
includes all the townsites, or ‘of the townsites separatelv
Plans for sewers and water are already underway by the
officers of the Porcupine City townsite on the west side cf
the lake. Before spring some kind of drainage will have
been worked out. So far the water is good here, but after
another spring there may be a great change. The prmc1gal
source is Porcupine Lake, and each spring and: summer its
waters must necessarily become contaminated from the
drainage off the three sides of the lake.

Winnipeg, Man.—The Winnipeg directory for 1911, re-
cently issued, shows an estimated population of 204,000.

Winnipeg, Man.—]J. M. Macoun, of the geological sur-
vey, who, with his party, was wrecked last September in
a gale off Wager Inlet, Hudson Bay, and given up for lost,
was, it is said, safe at Churchill recently, and, with his four-
teen men, started on a thousand mile walk, accompanied by
dog trains carrying outfits and supplies, headed for Gimli.

Regina, Sask.—The tenders for overhead work in con-
nection with the installation of the street railway system
have been received by the city commissioners and were
considered recently. The tenders were very complicated ac-
cording to the commissioners and will require considerable
attention before an accurate comparison can be made.

Edmonton, Alta.—After completing the extension of the
fourth merid'an as far as township 117, which is consider-
ably north of the northern boundary of Alberta, J. N. Wal-
lace, Dominion land surveyor, to whom has been entrusted
the work of the extension of this meridian, was in the city
recently. He will be on the work for some time yet, until
the meridian has been completed to the Arctic circle. There
are now two parties of surveyors working on extension of
mer.dians. In addition to Mr. Wallace’s party A. W. Poa-
ton has had a party working for some time on the fifth mer-
idian, which has been extended now some distance beyond
the northern boundary of the province.

— oo

SOCIETY NOTES.

The Engineering Socicty of the Faculty of Applied
Science, University of Toronto, will hold its 22nd annual
dinner on the evening of January 1gth. This dinner is al-
ways the largest university dinner of the year, about 700
sitting down to last year’s dinner. The speakers this year
will probably be:
Hon. J. Duff, Prof. Robertson, chairman Royal Commission
on Technical Education; Mr. R. S. Gourlay, president Tor-
onto Board of Trade, and Dean Galbraith. Invitations have
been sent to about 100 membérs of the Toronto Board of
Trade.

Canadian Society of Civil Engineers.—The twenty-fifth
annual meeting of the Canadian Society of Civil Engineers
will open in Winnipeg on the 24th. The programme is as
follo_ws:' Tuesday, January 24th, 10 a.m.—Meeting for the
npmmatxon of scrutineers, receiving report of council, recep-
tion and discu§sion of reports of committees and general
bu_smess of society. 1.30 p.m.—Complimentary luncheon by
His WOTShlp_' the Mayor and the aldermen of Winnipeg.
3 p.m.—Continuation of business meeting for the discus-

President Falconer, Hon. Adam Beck, .

T o
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The Easiest W‘ay

With a TRIPLEX Block suspemlecl from
a trolley.. you possess not only tlle means to
lift and lower heavy weights, but you have
also the means of transporting these weights.

No other single device does this, which is
why thousands of Triplex Blocks are to-day
used in machine shops, foundries, factories, saw -

/ mills, mines, quarries and in all kinds of con-
struction and railway work. They lift and
move things in the easiest way. £ £ R

Yale & Towne Chain Blocks

4 Styles : Differential, Duplex, Triplex, Electric.
42 Sizes : One-eighth of a ton to forty tons.

C_anadian Agents

The Canadian Fairbanks Co., Limited

2 Fairbanks Scales—Fairbanke-Morse Gas Engines*—Safes and Vaults

Montreal Toronto St. John, N.B. Winnipeg Saskatoon Calgary Vancouver

|
|

Samson
Turbines

When driving electrical generators, the water wheels
should develop the nominal power needed at from 34 to 8
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.
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sion of reports. 8 p.m.—The members of the Manitoba ORDERS OF THE RAILWAY COMMISSIONERS

branch will entertain the visiting members at a smoker in OF CANADA.

the ball room of the Royal Alexandra hotel. = Wednesday.

January 25th, g a.m.—A special train provided by the Can- Copies of these orders may be secured from the Canadian Engineer
adian Pacific Railway will convey members to the city power | for a small fee.

plant at Point du Bois and to the St. Andrew’s locks. The 12645-6—December 28—Authorizing the Ontario Power Co. of Niagara

members invi isi ran runk Pacific | Falls to erect its wires for the transmission of electrical energy across
are also invited to visit the Grand T ¢ the G.T.R. at two different points in the city of St. Catharines, Ontario.

shops in Winnipeg. 8.15 p.m.——Members’ dinner in the 12647-8-9—December 28—Authorizing the Hydro-Electric Power Commis-
Royal Alexandra hotel. Thursday, January 26th, 10 a.m.— |sion of Ontario to erect its wires across the wires of the Bell Telephone
Meeting for the discussion of committee reports and reading Co. at two different points in the Township of London, Co. of Middlesex,

Py . d at tai int in T hip of Brantford, Co. of Brant,
of papers. 3 p.m.—Address by the retiring president. Read- ;':ovi:ce = 53;’,2 s SR e e it R i

ing and discussion of papers and general business. Friday, 12650—December 28—Authorizing the municipality of the town of Galt
January 27th, 9.30 a.m.—Reports of scrutineers and general S’n:;fi‘;t electric lines across the track of the C.P.R. at Kerr Street, Galt,
business. 11 a.m.—Meeting of the council under by-law 33. 126s—December 12—Authorizing the C.N.O.R. Co. to construct a

Members of the society residing in British Columbia are | branch line of railway in town of Trenton, Ont., from a point on south

advi io rivileges t side of Duqdas St., through the property of the Gilmour Door Co., and to
dvised that the same transportat ndl? A Zg gralll ed connect said branch line with main line of the C.N.O.R. Co.’s railway
members in Eastern Canada for attending the annual meet- | by transfer tracks running north and south between Meyers and Paul

ing in Winnipeg on January 24th inst., have been extended |Streets, crossing James and Peter Streets, Trenton, Ontario.

t W & ociate ember te. 4 ’ 12652—December 20—Directing that the Bell Telephone Co.. maintain
) all estern members, associate m be =, Ste Circulars the telephone connection of D. Crozier, of Merrickville, Ont., with Albert
will be sent out by the secretary of the Winnipeg branch, | Newsome at Kilmarnock, Ont.

but anyone failing to receive a copy should apply at once 12653—December 28—Rescinding Order No. 12413, dated May 1ath,

a 1910, made upon the application of George Taylor of Winnipeg, re rates
to H. K. Dutcher, secretary of the Vancouver branCh7 319 cha;ged by the C.N.R. Co. on shipment of grain'from Buchan,an, Sask.,

Pender Stre:«et. f ] to Headingly, Manitoba.
The British Columbia Land Surveyors held their annual 12654—December 12—Approving revised location of the James Bay &

eneral meeting in Vancouver on the 1oth inst Eastern Ry. Co.s line of railway, stations 40548 to 530.44, mileage 7.4
g ? g t 9 Stant, When to 9.93 from Roberval, Ouiatchouan Indian Reserve and Ashuapmouchouan
forty-four members were present. At the afternoon session | Township in the Co. of Lake St. John, Province of Quebec.

officers were elected as follows: Pres'dent, Mr. E. A. Cleve- 12655—September 20—Declaring that the application of W. S. Tilston,

land : vice- resident, Mr. W. S. Gore: c C] manager of the Montreal Board of Trade Transponation_Bureau, on
13[ Y ,S A I;{ berts ; b f th ; secCretary-treasurer, | pepaif of the Laprairie Brick Co., Ltd., for an Order prescribing a joint
r. S. A. Roberts; members of the board, Messrs. E. B. |through rate of three cents per one hundred pounds on brick from La-

Hermon, G. H. Dawson, J. H. McGregor, F. C. Green and prairie to Mile in the Province of Quebec, falls within the terms of the

N. F. Townsend. In the evening a banquet was held at General Interswitching Order of the Board, No. 4988, dated July 8th,
£ o . : < 8.
the Travellers Hotel, the occasion being a very pleasant one. st

Quebec Branch Canadian Society of Civil Engineers.—

—  e@w e ——

The Quebec Branch of the Canadian Society of Civil En- MARKET CONDITIONS.
gineers was held on the 1oth instant, at their room, No. 4o, | =
City Hall. The officers for 1911 were elected as follows: 3 Halifax, N.S., January 16th, 1011.

Chalrn_lan, P E_- Parent; secretary-treasurer, S. S. Oliver; Weather conditions at the opening of the New Year have not been
executive committee, A. E. Doucet, E. A. Hoare, L. A. |such as would encourage a large volume of trade. The price situaticn
Vallée, A. R. Décary, W. R. Russell, R. O. Sweezy. The is steady, and i-tdis expected the values will continue firm, Imported plg-

Td=i% tin g . iron is very steady in price, and an increase in metal prices 1s expected.
branch hthths Ecy, CP,'S OIII_I tlhe first and third Frldays of Axes.—Ordinary chopping axes, single bit, $6.50 per dozen, double
each month, Room 40, City Hall bit, $11. Special brands, prices on applicatin to jobbers.: *

e e Bar Iron.—The market for bar iron is open, but the situation is firm,
and prices range as high as $2.25 base.

PERSONAL. ‘gau::aolgzs‘l;eet Iron.—This commodity is in good demand. We quote 24-
| Cast Steel.—The market is steady at 10 to 15c., according to makers.

Mr. Ceo. D. Leacock has been appointed travelling re- Cement.—Stocks are low and market is steady, $2 per bbl. }
presentative for the Packard Electric Company, Limited, for | 5., c::l fgll;::::—’l;hl; x‘wbb;;gxs pr,l;chd '&nghShy pr:;’fs‘:h:'; ";‘I:am;x
3 i . ’ : 316x4, $7.15; 3-16x3, $6.25; ¥4, $5.35; 516, $4.30; A,
%ﬁr;:rr\l;iotrhy hogmjocfl’;arrt‘eorvg f;?“,‘l,olfé’r’lff;ton West to Sault Ste. :z-ga: 716, $3.85; %, $3.60; 36, $3.60; ¥, $3.50; 7, $3.50; 1, $3.50; 1’6,

) § P d 3.50.

Mr. H. S. Hancock has resigned the position of ciry Fencing Wire.—We quote: Plain, twisted and galvanized at $3.25 per

8 e z wr s, lbs. ; 7 1bs. ; bri i -1b.
engineer for Forty Wl.lham, his resignation to take effect :Lod ins so-t;l?rll)o:asf :;Zg pgalﬁj:ni::d' slc):pglle]: :ripl:;."::x:::.lb i e
in about a month’s time. Mr. Hancock has been city en- Galvanized Sheet Iron.—The wholesale prices are as follows: 16 to

gineer for Fort William for five years. l=o-zalilge. $3-45:1 22 to 24, $3.80; 26, $4.30; 28, $4.55. These prices are for
Mr. J. W. Leonard has been appointed assistant to the | %% a8 case 100

; . . S . a ( SS1¢ e LY 2 1 3

vice-president of the Canadian Pacific Railway, with offices Ingot Tin.—The tin market as usual is a fluctuating one, and the

3 af present price is about 38c. net cash.
in Montreal. He was formerly general manager of the east- Lead Pipe.—Quotations here are open, and the price quoted to-day

ern lines of this company. { is about $4.75 for ordinary jobbing quantities.
Mr. Charles B. Hunt, manager of the London Electric ‘ Ordle-:'s‘sz:g sﬂkﬁRsi:cﬁ: Ifu‘l,ly ‘"3",*,‘1 $mf{ 1"‘}, Dofled, Lysiag per, mpUCh:
" ! 3 ow, an e outlook firm.
Company, has rgsmned, to t'{tke effect February 1st. At a Nails.—Nails are firm. Wire nails, $2.45, and cut nails, $2.60. Busi-
meeting of the directors held in Toronto, Mr. Hunt formally | ness in this line is reported fairly active. )

tendered his resignation and it was accepted. His succes-] Peavies.—There is a better enquiry than last year. Prices are un-

% - changed at $11 t d i i
sor has not yet been appointed. Tt is rumored that Mr. A. | that e £ :;3 i according to make, but we are advised

0. Hunt would succeed, but this could not be confirmed i ,
s )| 1 . | pig Lead.—We quote $4.25 for English and $4 for Canadian. The
Mr. M. B. Logan has severed his connection with |outlook is for higher prices. g ]

Messrs. Siemens Bros. Dynamo Works, with  whom he has pipe.—Wrought iron, 1-in., $s.25.
been connected for several years both in England and in Roofing Paper.—The demand is good. Tarred paper, $1.70 per 100

s < % ¢ Ibs.; three-ply roofing goc. per 100 lbs.; two-ply rofing, 6sc.; sheathin
Canada. He has now joined in partnership with Mr. C. T. | paper, 30 cents per roll; tarred sheathing, 40 cZnts perg,rolls. g v

Bowring and they h.ave ODEI"ed up offices at 34 Victoria St., Rope.—The price of cordage for next spring’s supplies is unchanged.
Toronto, as Fonsultlnt:f engineers. Mr. BOV\'I".ng" for many | For large lots d_ca.!erslshould write jobbers for quotations. Small lots
vears, was wich the Westinghouse Electric & Manufacturing | 27 #° follows: Sisal, o¥c. base; lobster rope, o3c.; British manilla, o¥c.;
Co. in the States, where he was closely connected with a e st P Mokl

v @ S, e S 3 > e / P’

AN : Sheet Lead.—The price of sheet lead i s
number of their installations. ‘ heavier, $sine per cwt_,pin alti s $s.°;; in‘:::;’cr";:};ngfﬁﬂ:; 3 lbs. and
' - Steel.—Tire, $2.50: spring, $2.70; machine, $3.25; toe c:.xulk. $3.503
sleigh shoe steel, $2.50: the above are al!l base prices. :
OBITUARY. Tin Plates.—I. C, coke, $3.05 to $4.10; I. C. charcoal, $4.75: 1. X
charcoal, $s.50. floc kg
Mr. Richard A. Waite, whose name is familiar in Can- Tyepanie. - Fiices now Gkibdiare: as Hgh a8 $1 50 Fide A bblag

i . . wylais and $r.o5 to $r.1g in small iti {4
ada as the architect of the Ontario parliament buildings, ‘he Whits LeadVor c‘l’:ag{an““:j‘,‘ef'?,‘; sfzidm:ﬁ:t Paingye” A8

Grand Trunk bui]ding in Montreal, the Bank of Commerce | asked., Brandram’s B,B. genuine in 25, o, and 1oo-lb. irons. $7.2c, ard
i arentol and other smportant. stihciures, died at hig home | 2B No. 7. $6.10. The trade expect prices to' be much higher before
in New York. on Januvary 7th. He was born in London, o

k E s 4 Zine.—Thi dity i
England, in 1848, but spent most of his %ifs in Baffalo: U vr Sllsn]ctr;r:r?so $|:/7;-p::rzwf:m, $7.50 for casks and $8 for smaller

e —t v
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The Lowest Ultimate Cost

THE ULTIMATE COST of a roof is the
first cost plus the maintenance.

A copper or tile roof has a high first cost and
low maintenance cost, but the first cost is so €X-
tremely high that such roofs are not econom\cal..

Ready Roofings have a low first cost and a high
maintenance cost on account of the painting that
is required every year Orf two, and frequent
renewals. y

Tin has both high first cost and alhigh main-
tenance cost.

A Barrett Specification Roof costs less than
copper, slate or tin, and only a little more t}}an
ready roofings, while it has a record of lasting

twenty, thirty, even thirty-five years, without a
cent’s expenditure for maintenance.

It was for these reasons that a Barrett Specifica-
tion Roof was used on the new, modern fire-proot
building of the Phelps Publishing Company
(illustration below).

A large part of the roof has a surface of slag.
The walks have a surface of vitrified tile.

The Barrett Specification tells how such roofs
should be laid to secure maximum service.

We send copies of same without charge to any
architect, engineer or owner on request. Address
our nearest office.

The Paterson Manufacturing Co., Ltd.

Montreal Toronto Winnipeg

Vancouver

St. John, N.B. Halifax, N.S.
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Montreal, January 18th, 1911.

The iron and steel situation is occupying an unusual amount of at-
tention, and at the moment the affairs of the United States Steel Cor-
poration are being closely watched. The condition of trade during the
last three months of 1gog is indicated by the falling-off in the net earn-
ings of the Corporation. Estimated earnings for the period mentioned
are $28,500,000. The actual earnings will appear presently, but will not be
far from the amount mentioned. This represents a shrinkage of $i12,-
500,000, or 30 per cent. as compared with the corresponding period of
1909. With the exception of 1903, when the earnings for the last quarter
were - $15,000,000, and in 1908, when they were $26,coo,oqo, the l?st quarter
of 1909 showed worse results than in any corresponfimg period in the
history of the company. From the facts that the shipments of the com-
pany were much larger than in the last quarters of 1go3 and 1908, it is
a fair inference that prices were lower than in either of the years men-
tioned. The tendency of steel earnings in fact has been downward since
the beginning of the century. It is admitted that Degember's earnings
were very poor, in fact not sufficient for dividend requirements, and the
prediction is made that, taking December and January together, the
earnings will not exceed $15,000,000, or at the rate of $go,000,000 a year.
Should this condition of affairs continue it is clear that the company
would not earn its dividends, but there is every expectation that during
February and March an improvement will set in which wil augment the
earnings considerably. It is quite probabl.e, however, that the earnings
for the first quarter of the present year will be even lower than for the
last quarter of 1909.

The United States Steel Corporation produced about 11,800,000 tons of
pig-iron in 1910, which compares with an estimated total production of the
icountry of 27,000,000 tons. The percentage of the.Steel Corporation to
the country’s total was about 43 per cent, comparing with 45 per cent.
in 19o9. The Corporation prodx_xced 14,150,000 tons of steel ingots in 1g1o,
comparing with 13,355,000 tons in 19og. s

At Pittsburg the improvement in steel business now looked for is
merely a temporary variation. A gqneral improvem_ent awaits the loosen-
ing up of the purse-strings of the r.znlroads and an improvement in general
business. Railroad orders show slight signs of improvement, there being
somewhat better car and locomotive buying, and more inquiry, but Com-
missioner Lane’s announcement that the rate settlement will probably come
a month later than expected, will make about a full year of inaction
since the railroads first realized that a serious contest would be neces-
sary. Pig-iron transactions have increased, a number of .consumers
placing light contracts for deliveries over the half-year. Prices have not
firmed up, and there are occasional evidences of further weakness.

Advices from the other side of the Atlantic are of a hopeful tone, and
it seems to be the opinion that a considerable amount of activity will
develop in the near future. From all that can be seen in England, the
industrial outlook is encouraging, general business conditions being even
better than previously anticipated. There have been no price changes
worthy of comment, but the market is generally firm.

In the local market, trading is quite dull, as is usually the case at
this time of the year. Opinion is somewhat divided as to the industrial
outlook for the rear future, some steel-finishing concerns reporting un-
favorably, and others reporting that everything looks prosperous. On the
whole, opinion rather favors the latter report. A considerable number of
changes have taken place in the price list during the past week, showing
some readjustment to new conditions. The alterations have been quite
as much upward as downward, so that the situation in reality has altered
very little.

The market holds steady, as follows:—

Bar Iron and Steel.—Trade is reported first-class. Bar iron, $1.90
per 100 pounds; best refined horseshoe, $2.15; forged iron, $2.05; mild
steel, $1.05; sleigh shoe steel, $1.95 for 1x 3 base; tire steel, $2.05 for
1 x 3-base; toe calk steel, $2.75; machine stee!, iron finish, $2.00; im-
ported, $2z.05.

Antimony.—The market is stcady at 8}c.

Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds;
axenbs ook yo qrox r1ad *09f ‘Suryieays 1el {spunod oox 1ad oS-z 4193 3odaes
feet; dry sheathing, No. 1, 28c. per roll of 400 square feet; tarred fibre,
ssc. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch).

Cement.—Canadian cement is quotable, as follows, in car lots, f.o0.h..
Montreal :—$1.35 to $1.40 per 3so-lb bbl, in 4 cotton bags, adding 1oc. tor
each bag. Good bags re-purchased at 1oc. each. Paper bags cost 2%
cents extra, or 1oc. per bbl. weight.

Chain.—The market is unchanged, being now per 100 Ibs.,, as fol
lows :—-%-in., $5.30; 5-16-in., $4.70; 3-in., $3.903 7-16-in., $3.65; %-in., $3.55;
J16-in., $3.45; $6-in., $3.40; ¥-in., $3.35; %-in., $3.35; 1-in., $3.35.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $7 per ton,
inet; furnace coal, $6.75, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,
$o per ton:; coke, single ton, $s5; large lots, special rates, approximately
¢, f.o.b., e37s, Montreal

Copper.—Prices are easy at 133{c.

plosi and A 1e8.—Dynamite, so-lb. cases, 40 per cent. proof.
1sc. in single case lots, Moantreal. Blasting powder, 25-1b. kegs, $2.25 per
keg. Special quotations on large Icts of dynamite and powder. Detanator
caps, case lots, containing 5,000, 75c. per too; broken lots $1; electric
blasting apparatus:—Batteries, 1 to 10 holes, $15; 1 to 20 holes, $ac: »
w holes, $35; 1 to 40 holes, $s0. Wire, leading, 1c. per foot; connectinm.
soc. per Ib. Fuses, platinum, single strength, per 100 fuses:—4-ft. wires.
$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; ro-ft. wires, $s.

Calvanized Iron.—The market is steadv. Prices, bacis, 28-gauge, arm*—
Mueen’'s Head, $4.10; Colborne Crown, $2.8¢; Apollo, 10% o0z.., $sec
Add a2sc. to above figures for less than case [lots: a6-gange i
2¢c. less than 28-gauge, American 28-gauge and English 26 are equivalents
as are American 103 oz., and English 28-gauge.

Calvanized Pipe.—(See Pipe, Wrought and Galvanized).

fron.—The fo'lowing quotations are now given, basis of carloads, ex-
ctore :—No. 1 Summerlee, $21.50 to $22 per ton; selected Summerlee, $21
to $a21.50; soft Summerlee, $20.50 to $21; Carron special, $21 to $21.50;

Carron soft, $20.50 to $21; Clarence, $18.50 to $19; Cleveland, $18.50 to

$19. . -
Laths.—See Lumber, etc.
Lead.—Prices 'are firm at $3.65.
Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.

Lumber, Eto.—Prices on lumber are for car lots, to contractors, at mill
points, . carrying a  freight of $i.50 Red pine, mill culls out,
$17 to $21 per 1,000 feet; white pine, mill culls,” $16 to $17. Spruce, 1-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,
scmlick or cedar, 35 to 45¢, each, on a sc. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 2s5-ft. poles, $1.35 to $1.50 each; 3o-ft.,
$1.75 to $2; 35-ft., $2.75 tc $3.25 each, at manufacturers’ points, with sc.
freight rate to Montreal Laths: Quotations per 1,000 laths, at points
carrying $r.s0 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, sc. 1b.

Paints.—Roof, barn and fence paint, $1.25 to $1.45 per gallon; girder,
bridge, and structural paint for steel or iron—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, and
the tone is firm, 'though prices are steady, moderate-sized lots
being: ¥-inch, $s.50, with 63 per cent. off for black, and 48 per cent. off
for galvanized; 3-inch, $s.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
50 per cent. off for galvanized. The discount on the following is 7234 per
cent. off for black, and 62% per cent. off for galvanized; 3-inch, $11.50;
1-inch, $16.50; 1¥4-inch, $22.50; 1¥%-inch, $27. On the following the dis-
count is 73% per cent. for black, and 63% per cent. for galvanized:
2-inch, $36; 2%4-inch, $s57.50; 3-inch, $75.50. Discount on the following is
71% per cent. off on black, and 61% per cent, off f>r galvanized: 3%-
inch, $95; 4-inch, $1.08.

Plates and Sheets.—Steel.—The market is steady. Quotations are: $2.20
for 3-16; $2.30 for 6, and $2.10 for % and thicker; 12-gauge being $2.30;
t4-gauge, $2.15; and 16-gauge, $2.10.

Rails.—Quotations on steel rails are necessarily only approximate and
depend ' upon specification, quantity and delivery required. A range of
rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at
$27 to $29 per ton, according to condition of rail and location.

Rallway Ties.—See lumber, etc. :

Roofing.—Ready roofing, two-ply, 70c. per roll; three-ply, gsc. per roll
~f 100 square feet. Roofing tin caps, 6¢c. 1b.; wire roofing nails, sc.
Roofing cement in bbls., of 40 gallons, 15c.; in s-gallon tins, 20c. per gallon.
(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at gc. per lb. for sisal, and 10%ec. for Manila,
Wire rope, crucible steeel, six-strands, nineteen wires; ¥-in., $2.75; 516,
$3.75;5 ¥, $4.75; %, $5.25; 36, $6.25; %, $8; 7%. $10; 1-in., $12 per 100 feet.

Spikes.—Railway spikes are steady, at $2.45 per 100 pounds, base of
s% x 9-16. Ship spikes are steady at $2.85 per 100 pounds, base of ¥ x 1o-
inch, and % x 12-inch.

8teel Shafting.—Prices are steady at the list, less 25 per cent. Demand
1s on the dull side.

Telegraph Poles.—See lumber, ete.

Tar and Pitch.—Coal tar, $4 per barrel of 40 gallons, weighing about
soo pounds; roofing pitch, No. 1, 75c. per 100 pounds; No. 2, ssc. per
100 pounds; pine tar, $9.50 per barrel of 4o gallons; refined coal tar, $4.50
per barrel, pine pitch, 3c. per lb.; rosin, 3)c. (See building paper, also
roofing).

Tin.—Prices are firm at $44.

Zinc.—The tone is easy, at 6%c.

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, 25, $1.90; and 3s, $2.90; pears, 2s, $1.80}
and 3s, $2.40; salmon best brands, 1-lb. talls, $2.07, and flats, $2.25;
sther grades, $1.40 to $2.10.

Cheese.—The market ranges from rr to 12¢., covering all Canadian
makes.

Coffee.—Mocha, 22 to 3oc.; Santos, 18 to 21c.; Rio, 15 to 18c.

Dried Fruits.—Currants, Filiatras, 63 to olc.; dates, s¥c.; raisins,
Valentias, 73 to 8Yc.; prunes, 8% to 1z2c.

Eggs.—No. 1 eggs are 26c.; selects, 3oc.; new laid, so to 6oc.

Flour.—Manitoba, 1st patents, $560 per barrel; and patents, $5.10;
strong bakers’, $4.00.

Molasses and Syrup.—Molasses, New Orleans, 27 to 28c.; Barbados,
34 t> 36c.; Porto Rico, 40 to 43c; syrup, barrels, zc.; 2-lb. tins, 2 dozen
to case, $2.25 per case.

Potatoes.—Per go lbs.,, good quality, 85 to osc.

Rice and Tapioca.—Rice, grade B, in 100-lb. bags, 3% to 3%; Tapi-
oca, medium pearl, 5% to 8c.

Rolled Oats.—Oatmeal $2.45 per baz: rolled oats, $2.20, bags.

Sugar.—Granulated, bags, $4.60; yellow, $4.20 to $4.45;
above bag prices,

Tea.—Japans. 20 to 8c.; Ceylons, 20 to 4oc.; Ceylon, greens, 10 to 25¢.:
China, green, 14 to soc. f

Fish.—Salt fish.—No. 1 green cod, $8 to $o per bbl; herring, $4.50
per bbl; salmsn, $8.50 per half barrel. Smoked fish.—Bloaters, $1.25
per large box; haddies, 8c. per lb.; kippered herring, per box, $1.20 to
$1.40.

Provisions.—Salt Pork.—$24 to $21 per bblL; beef, $18 vper bbl. ;
smoked hams, 14 to roc. per Ib.; lard, 14 to 1sc. for pure, and 1% to
rzc. per lb. for compound; bacon, 13 to tSc,

Barrels sec.
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Works, Prescot, Helshy and
Liverpool, England.

Head Office, Capital, - $7,300,000.00

Prescot, England.

British Insulated & Helsby Cables, Limited.

POWER CABLES

25,000

WORKING
Volts

PRESSURE

Three Conductor, Paper-insulated, Lead-covered,
Sub-marine Cable built to the Specification of
g Engineer, Montreal.

No. 1/0 B. & S. Gauge,
Double-wire Armoured,
R. S. Kelsch, Esg., Consultin

Working Pressure 25,000 Volts

Diameter over Lead 3.25 inches -
Diameter over-all 4.16 inches
Weight, per foot, 22 Ibs.

Sole Canadian Representatives :

Canadian British Insulated Company, Ltd.
- MONTREAL
IR N ESTELTL
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Toronto, January 1gth, 1911,

European opinion does not agree with American as to the peculiar
conditions in the United States. People on the continent, for exaxqp}c,
remark the inconsistency of buoyancy in stocks and periodical activity
in them at the same time with an extensive shrinkage in industrial pro-
duction, and a general slowing-down of trade. Some trans-Atlantic
opinion of weight is to the effect that the dullness which now affects Am-
erican commerce will continue for some time longer.

It is considered by the London Economist that th.e present dullness
in trade and the recent financial depression in the United States are ex-
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 n> especial features in Canadian'trade at the moment.
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
changed at $8.50. y

Axes.—Standard makes, double bitted,
dozen, $7 to $9.

Bar Iron.—$2.05 to $2.15,
dealer. Free movement.

Bar Mild Steel.—Per 100 lbs., $2.15 to $2.25.
take same relative advance. : 2

Boiler Plates.—%-inch and heavier $2.zo. Boiler heads 25c. per
pounds advance on plate. Tank plate, 3:16-1nch, $2.40 per 1oo pounds.

Boiler Tubes.—Orders continue active. Lap-weldgd, steel, x’/,,-!nch,
10c.; 1%-inch, gc. per 1o foot; z-inch,. $8.50 to $9; 2}-inch, $10; 2%-inch,
$10.50; 3-inch, $12.10; 3%-inch, $15; 4-inch, $19. X :

Building Paper.—Plain, 27c. per roll; tarred, 3sc. I\.Iothmg doing.

Bricks.—lIn active movement, with very firm tone. Price at some ym:ds
$0.50, 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

er 1,000.

workB’l'ol;mn étone.—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., 1-inch,
2-inch, or larger, price all the same. Rubble stone, ssc. per tom, Schaw
station, and a good deal moving. Broken granite is selling at $3 per
ton for good Oshawa, or Quebec Province. 1n Octobex.‘ and November
competition forced prices of limestone up to goc., the city aqd the pro
vince competing for several thousand tons. But the reservoir and the
hydro-electric being both supplied, normal prices have been resumed.
One quarry (Maloney’s) will run all winter to supply stone for the
Island. ;

Cement.—Car lots, $1.65 per barrel, without bags. In
lots, $1.55. In smaller parcels $1.00 is asked by city dealers.
xtra.
¥ Coal.—Anthracite egg and stove, $7.25 per ton; chestnut, scarce, $7.50
pea coal $6.00 per ton. In the United States there is an open market
for bituminous coal and a great number of qualities exist. We quote:
Youghiogheny lump coal on cars here, $3.75 to $3.80; mine run, $3.65
to $3.70; slack, $2.75 to $2.85; lump coal from other districts, 59.55 to
$3.70; mine run 1oc. less; slack, $2.60 to $2.70; cannel coal plentiful at
$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at
from $s5.75 to $6.00; Reynoldsville, $4.00 to $5.10; Connelsville, 72-hour coke,
$s.00 to $s5.25. Nut coal is very scarce.

Copper Ingot.—The market has reached a firm basis, and holders are
quite stiff at $13.50 per 100 lbs. .

Detonator Caps.—jsc. to $1 per too; case Ots; 75C. per 1oo; brokenm
quanptities, $1.

Dynamite, per pound, 21 to 25¢., as to quantity

Felt Roofing.—Not much moving, price continues as before, $1.80 per
100 1bs.

Fire Bricks.—English and Scotch, $30 to $35; American, $25 to $35 per
1,000. Fire clay, $8 to $12 per ton.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50;
8 feet, $5.50; 10 feet, $6.
$4.50; 10 feet, $5, per 1oo count.
feet.

Iron Chain.—¥%-inch, $s5.75; s-16Inch, $s.15; ¥-inch, $4.15; 7-16-inch,
$1.05; %-inch, $3.75; o-16-inch, $3.70; sé-inch, $3.55; ¥-inch, $3.45; #-inch.
$3.40: 1-inch, $3.40, per 100 lbs.

Iron Pipe.—A steady request at former prices:—Black, %
inch, $2.03; ¥-inch, $2.25; %-inch, $2.63; ¥-inch, $3.28; 1-inch, $4.70; 1%
inch, $6.41; 1%-inch, $7.70; 2z-inch, $10.26; 2%-inch, $16.39; 3-inch, $a1.52:
3%-inch, 27.08; s-inch, $30.78; a%-inch, $3s5.75; s-inch, $30.85; 6-inch, $s1.70
Galvanized, Y%-inch, $2.86; 3-inch, $3.08; Y%-inch, $3.48; 3-inch, $4.43:
r-inch, $6.2¢; 1%-inch, $8.66; 1%-inch, $10.40; 2-inch, $13.86, per 100 feet

PIg Iron.—We quote Clarence at $20.50, for No. 3; Cleveland, $20.50;
Summerlee, $22; Hamilton quotes a little irregular, between $19 and
$20. A steady business is being done at these figures.

Lead.—Trade is steady, with good outlook, price unchanged at $3.75
to $4.
Lime.—Retail price in city 3sc. per 100 lbs. f.0.b., car; in large lots at
kilns outside city 22c. per 100 Ibs. f.o.b. car without freight. Demand i
moderate. 5

Lumber.—Demand less brisk, because of the late season of the year, but
prices are not materially altered. Pireis good value at $32 to $40 per M. for
dressing, according to width required; common stock boards, $28 to $13:
cull stocks, $20; cull sidings, $17.50. Southern pine dimension timber from
$20 to $45, according to size and grade; finished Southern pine, according
to thickness and width, $30 to $40; hemlock is in demand and held quite
firmly, we quote $17.50 to $18; spruce flooring in car lots, $22 to $24:
shingles, British Columbia, are steady, we quote $3.10; lath, No. 1, $4.60:
whita nine, 48-inch, No. 2, $3.75: for az-inch. $1.85 is asked.

Nails.—Wire. $2.35 base' cut, $260; spikes, $2.85 per keg of 100 Ibs

Pitch and Tar.—Pitch, unchanged at 7oc. per 100 lbs. Coal tar, $3.5¢
per barrel. Season is over.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots
§1.0¢: retail, $2.15 per barrel of 300 Ibs.

Putty.—In bladders, strictly pure, per 100 lbs.,, $2.60; in barrel lots,
§2.1~ Plasterer’s, $2.1c 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

A

un-
$8 to $10; single bitted, per
base, per 1oo lbs., from stock to wholesale
Sleigh shoe and other

100

1,000 barrel
Bags, 4oc.

6 feet, $s:
Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,
Bennett’'s double tape fuse, $6 per 1,000

the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety ot sizes and qualiues, so that it 1s 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, soc. less. Mottled, $7.35;
green, $7, with a prospect of advance. Dealers are fairly busy.

Rope.—Sisal, g%c. per lb.; pure Manila, 10¥c. per lb., Base.

Sand.—Sharp, for cement or brick work, $1.05 per ton f.o.b., cars,
Toronto siding.

Sewer Pipe.—-

4-in. 6-in. g-in. 12-in. 24-in.
Straight pipe, per foot  ..... Cesaee $0.25 $o0.40 $o.65 $r.00 $3.25
Single junction, 1 or 2 ft. long. 1.00 1.60 2.60 4.00 13.00
Double junctioms csessescacen 1.2§ 2.00 3.25 5.00 16.3§
Increasers and reducers S.oe 1.60 2.60 4.00 13.00
P. & H. H. traps ... 2.00 3,20 6.50 15.00 seeee
Bends sesscessseestnaas 0.75 1.20 1.95 3.00 0.75

7.

Above is the October list, as changed. The retail price is less 65
per cent. off these figures on all sizes ¢ inches and under, or less 6o per
cent. off these figures on anything over ¢ 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 Ibs., 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 z2o-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 Calvanized.—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,
$3.355 26, $3.50; 28, $3.05; 20, $4.25; 10%, $4.25 per 100 Ibs. Fleur de Lis—
28-gauge, $4.10; 26, $3.80 per 100 lbs. Active and firm at these prices.

Tank Plate.—3-16-inch, $2.40 per 100 lbs.

Tool Steel.—Jowett’s special pink 1label, 10%c.

“H.R.D.” high speed tool steel, 6sc.

Tin.—The market is cornered, stocks are light and high prices are
asked: we still quote 40 to a4xc.

Wheelbarrows.—Navvy, steel wheel, Jewe! pattern, knocked down, $21.60
per dozen; set up, $22.6o. Pan Canadian, navvy, steel tray, steel wheel,
$3.30 each; Pan American, steel tray, steel wheel, $4.25 each.

! Zinc Spelter.—Demand not so brisk, and the market easier at $6 to
.25

Cammel-Laird, 16c

CAMP SUPPLIES.

Beef.—By carcases, $8.50 to $9.50.

Butter.—Butter is firmly held since last
21 to 23C., creamery prints, 27 to 28c. per lb,

Canned Goods.—Peas, $1.35 to $1.75; tomatoes, 35, $1.35 to $1.40;
pumpkins, 3s, og7Jc.; corn, osc. to o7%c.; peaches, 2s, $1.87%; yellow,
$1.82% to $1.87%; strawberries, 2s, heavy syrup, $1.80; raspberries azs,
$1.80 to $1.97%.

Cheese.—Moderately firm, large, 12 to 123c.; twins, 12% to 13c.

Coffee.—Rio, Green, 14% to 15c.; Mocha, 21 to 23c.; Java, 20 to 31c.;
Santos, 15 to 16¢..

Dried .Fruits.—Raisins, new, Valencia, 8 to 8%c.; seeded, 1-lb. packets,
fangy, 8c.; 16-0z. packets, choice, 7%c.; Sultanas, good, 8%c.; fine, g¥c.;
chou;e, 1o to 1rc.; fancy, 12c.; Filiatras currants, cleaned, 7% to 8c.;
Vostizzas, o to 1oc.; uncleaned currants, 6% to 7%ec.

Eggs.—Ordinary fresh, joc.; strictly new-laid, soc.

FI_our.—Pnces unchanged thus far; thus, Manitoba flour, first patents,
$5.40; second, $4.90; strong bakers’, $4.70; Ontario flour winter wheat
patents, $4 per barrel. Lower quotations at some points.

Eee:.——?;an, $20 per ton; shorts, $21 per ton.
pails,a:;;.%_c. lerces, 3c. up abroad, and we quote 13c. here; tubs, 13%c.;

Molasses.—Barbados, barrels, 37 to 45c.; West Indian, 27 to 3ocC.;
New Orleans, 3o to 33c. for medium.

Pork.—Not much doing, short cut, $26 to $26.50 per barrel; mess, $1
off, heavy, $24.50 to $2s.

:lﬂe-—B- grade, 3%c. per lb.; Patna, 5 to s¥c.: Japan, 5 to 6c.

almpn.—As before stated. We quote Fraser River, talls, $2.05; flats,
$420; River Inlet, $1.90; cohoes, $1.70.

y Smolctled and‘ Dry Salt Meats.—Long clear bacon, 12 to 12%c. per lb.,

ons abn 1c(:;"xses, hams, large, 14 to 15c.; small 16 to 16%c.; rolls, 12 to

;?:;i) l;catoaSt bacﬁn, 157 tt})1 18c.; backs (plain), 19 to 20c.; backs (pea-
, 19 20c. ; shoulder ham i i

S o b s, 14c.; green meats out of pickle, 1c. less

A §p?:;';§2§pli;' :8 to 19c.; nutmegs, 30 to 7sc.; cream tartar, 25 to

-3 X , 0 20c.; pepper, black i v 3
o vl pepper, ack, pure Singapore, 14 to 17¢C.;
¥ :ugar.——Granulated, $4.70 per 100 lbs., in barrels; Acadia, $4.65; yellow,

.sry;;.usp.—]Corn syrup, special bright, 3%c. per Ib.

~—Japans, 20 to 357 per lb.; Y 3
S 5% D oung Hysons, 16 to 3s5c.; Ceylons,

\{egetablps.——Potatocs—O?tario, goc. per bag, on railway track, Tor-
onto; Ontario Delaware§ bring $1, and New Brunswick Delawares $1.10;
onions by crate, Spanish, $2.25 to $2.50; Canadian, $1.50 per bag;
carrots, 6oc. per bag; beets, 8oc. per bag; turnips, 4oc. per bag. Fall

;gples sell at $3 per barrel, for ordinary, but first-class bring $3.50 to

issue, dairy prints are

i JOR?NTO HORSE MARKET,
ere are a number o peopie looking ar>und F [
hr'mrscs for shipment to the North-West. Crops beinf;rac?ii;‘l‘e)”lig%lrta(;:slh:
West farmers are looking for cheaper horses, or trying to obtain the
came .hnrse at a price 25 per cent. 'ess than the regular figure.
Prices are standing at ab>ut the same level as last week ;
drafters are bringing $225 to $ays, 1 ¢
horses $160 to $zoo,

Desirable
o general purpose $150 to $200, wagon
rivers $100 to $225, and serviceably sound $35 to $100.

AMERICAN HORSE MAR .

The Chicago horse market closed the year I::;l]’y active, with some-
what hris}c retail trade. There have been svmptoms of rcv.ivnl of farm
trade during the past week, and that outlet is expected t> broaden early
in the new year.

Desirahle drafters are selling at $225 to $325, light drafters $17¢ to
$225, chunks $r1eo to $200, delivery waeon horses A$150 to $200, a;ld choice
heavy feeders $1 to $215. ¢
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We manufacture all kinds
of Steam and Power
Pumps, Condensers,
Travelling Cranes, etc.

The Sniart-Turner Ma

LIMITED
HAMILTON 3 -

Y o g PR T T AT BT

CANADA

MERIWETHER SYSTEM

l.
Continuous Re-inforced

CONCRETE PIPE

PATENTED

LOCK JOINT PIPE CO.

167 Broadway, New York City

WRITE FOR CATALOG
See our full page ad. in next week’s issue.

Winnipeg, Man.—F, H. McGavin Co., Ltd.; Montreal, Que.—Francis

Hankin ; Seattle, Wash.—Pacific Lock Joint Pipe Co. ; _Chf\(tanogga:

Tenn.—Howard Egleston; Louisville, l(y.4Harns‘ Engineering o3
Havana, Cuba—Huston Concrete Co.

e —————————— e

Provincial Steel Co.

LIMITED,

COBOURG, - -
DEPARTMENT A.

MANUFACTURERS OF
RE-ROLLED RAILS

Ranging in size from 20 to 70# per yard clusive

T S T S e R BSOS

ONTARIO

Consult the Catalogue Index

On page 88 will be found an index through which you can get into
touch with the principal manufacturers of engineering and
contracting equipment. Use it freely. The service is gratis.

It will save you months of correspondence.

N

SECOND EDITION, Revised and Enlarged.
Total Issue - Eight Thousand.

TURNEAURE-MAURER— Principles

of Reinforced Concrete Construc-
tion. 8vo. Cloth, $3.50.

SECOND EDITION, Revised and Enlarged.
Total Issue Eleven Thousand.
TAYLOR-THOMPSON — A Treatise

on Concrete,Plain and Reinforced.
xl.+807 pages, 8vo. Cloth, $5.00.

TENTH EDITION, Entirely Re-written and
Enlarged.

Total Issue - Twenty-six Thousand.
BAKER—A Treatise on Masonry

Construction. 8vo. xvi.4746 pages, over
100 tables, and 244 illustrations. Cloth, $5.00.

LOWE—Paints for Steel Structures.

12mo, 115 pages. Cloth, $1.00.

BARNES—Ice Formation. With Special
Reference to Anchorice and Frazil
x.+257 pages, 40 figures. Cloth, $3.00.

8vo,

MOLITOR-BEARD—Manual for Res-
ident Engineers containing gen-

eral information on construction.
16 mo, iv.+118 pages. Cloth, $1.00.

NAGLE—Field Manual for Railroad
Engineers. 16mo, Xv.-403 pages, 99

figures. Motocco, $3.00.

Renouf
Publishing Co.
25 McGill College Ave.,
MONTREAL
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SHEETS!

Lead
Tinned
Zinc

Aluminum
Brass
Copper

At lowest prices for prompt deliveries.

A. C. LESLIE & Co., Limited

MONTREAIL.

ALUMINIUM

INGOTS — RODS — .SHEETS
ANGLES — TEES — CHANNELS
STRIP — BARS — MOULDINGS

TUBES—Round, Square, or Special
in Stock at Toronto

Wires and Cables, Castings, Spun, Drawn and Stamped Goods
Made in Canada

The British Aluminium Company, Ltd.
LONDON, ENGLAND,
Send all enquiries to the General Canadian Agents—

PARKE & LEITH

24 WEST ADELAIDE STREET
Ask for Bulletin 7

TORONTO

Winnipeg, January 16th, o1z

Following the holiday season, markets are still quiet, but from in-
quiries made last week, the outlyok 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.

The probable erection during the summer of head offices for the
Winnipeg Electric Railway at the corner of Notre Dame and Albert Strget,
the building of the Sterling Bank on Portage Avenue, and the re-erection
of a great building for the Bank of Commerce on Main Street, together
with the building of a head office for the Grain Growers on Lombard
Street are only a few of the great buildings for which plans have been
made and intentions indicated for the present year. As it is, builders
look forward to a big year, and the architects say that the documents
are in course of preparation in their offices to prove it, even if publiz
announcement may not yet be made regarding them.

Anvils.—Per pound, 10 to 1a%c.; Buckworth anvils, 8o lbs., and up,
1e¥c.; anvil and vice combined, each, $s.50.

Axes.—Chopping axes, per dozen, $6 to $9; double bits, $12.10 per
dozen.

Barbed Wire.—s point and 2 point, common, $3.15 per cwt.; Baker,
$3.20; Waukegan, $3.30 .

Bar Iron.—$2.50 to $2.60.

Bars.—Crow, $4 per 100 pounds.

Beams and Channels.—$3 to $3.10 per 100 up to 1s-inch, (4, 30, 41, 50,
118, 119, 137, 132, 145, 176.) 4

Boards.—No. 1 Common Pine, 8 in. to 12 in., $38 to $45; siding, No. a
White Pine, 6 in., $55; cull red or white pine or spruce, $24.50; No. 1 Clear
Cedar, 6 in., 8 to 16 ft., $60; Nos. 1 and 2 British Columbia spruce, 4 to
6in., $s5; No. 3, $45

Brioks.—$11, $12, $13 per M, three grades. X

Bullding Paper.—% to 7c. per pound. No. 1 tarred, 84c. per roll ; plain,
6oc.; No. a tarred, 62%c.; plain, s6c.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $o0.75 large
lots to $10.50 ton lots, net; Alleghany soft coal; carload lots, ‘basis, Winni-
peg, f.o.b.,, cars, $6 per ton; cannel coal, $10.50 per ton; Galt coal, $2
f.e.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots
special rates. American coke, $11 to $11.50 a ton; Crow’s Nest, $10 a ton.

Copper Wire.—Coppered market wire, No. 7, $4 per 100 lbs.; No. 6, $4;
No. 1o, $4.06; No. 13, $4.20; No, 14, $4.40; No. 16, $4.70.

Cement.—$2.40 to $2.75 per barrel in cotton bags.

Concrete Reinforcement
In 3% ft. Rolled Units

Page Concrete Reinforcement with a 8% x8 mesh, and
running wires of 2,200 1b. tensile strength is used on the
Harbour Commission Elevator, Montreal, Soulanges Canal,
etc. It replaced on the Chambly Dam reconstruction on
the Richelieu, a reinforcing that failed, although of large

reputaton. This is proof of its quality. TItreally reinforces
concrete work under heavy stresses.
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—fReinforcetment, | —
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Put up in rolls for easy transportation. Running wires
of high carbon steel, not bent or kinked, and of full
strength. For adaptable and safe reinforcing of concrete,

in dam, retaining wall, and bridge work, factory and
foundation work, etc.

PARTICULARS, QUOTATIONS AND SAMPLE ON REQUEST.

Page Wire Fence Company, Limited
Walkerville, Ont.

Toronto ‘Montreal

St. John

Chain.—Coil, proof, ;_(-inch, $7; s-16-inch, $s.50; 34-inch, $4.00; 7-16-inch,
$4.75; Y-inch, $4.40; $-inch, $4.20; ¥-inch, $4.05; logging chain, s-16-inch,
$6.50; ¥-inch, $6; *-inch, $8.50; jack iron, single, per dozen yards, 1sc. to
75c.; double, 25¢c. to $1; trace-chains, per dozen, $s5.25 to $6.

Copper.—Tinned, boiler, 26%c. ; planished, 29%c.; boiler and T. K. pits,
plain, tinned, 45 per ceat. discount. §

Dynamite.—$1: te $13 per case,

Halr.—Plasterers’, goc. to $1.15 per bale.

Hinges.—Heavy T and strap, per 100 lbs.,, $6 to $7.50; light, do., 65
per cent.; screw hook and hinge, 6 to 10 inches, s%c. per Ib.; 12 inches
up, per lb,, 4¥%c.

Qalvanized Iron.—Apollo, 10, $4.00; 28, $4.70; 26, $4.30; 22, $4.10; a4,
$4.10; 20, $4; 18, $3.95; 16, $3.90; Queen’s Head, 28, $4.90; 26, $4.70; a4,
$4.30; 33, $4.30; 20, $4.30 per cwt.

Iron.—Swedish iron, 100 Ibs., $4.75 base; sheet, black, 14 to 22 gauge,
$3.75; 24-gauge, $3.90; 26-gauge, $4; 28-gauge, $4.10. Galvanized—American,
18 to so-gauge, $4.40; 22 to 24-gauge, $4.65; a6-gauge, $4.65; 28-gauge,
$4.90; 30-gauge, $5.15 per 100 lbs. Queen’s Head, 22 to 24-gauge, $4.65;
26-gauge English, er jo-gauge American, $4.90; 3o-gauge American, $s5.15;
Fleur de Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 3o-gauge
American, $s.

Lumber.—No. 1 pine, spruce, tamarac, ax4, 2x6, 2x8, 8 to 16 feet,
except 10 feet, $29; British Columbia fir and cedar, 2x4, 2x6, and 2x8,
12 to 16 feet, $32; 2x 20, 4 X 20, up to 32 feet, $42.

Nalls.—$4 to $4.25 per 100. Wire base, $2.85; cut base, $a.90.

Picks.—Clay, $5 per dozen; pick mattocks, $6 per dozen; clevishes, 7¢.
per Ib. (132.)

Plpe.—Iron, black, per 100 feet, ¥-inch, $2.50; 36-inch, $2.80; %-inch,
$3.40; ¥-inch, $4.60; 1-inch, $6.60; 1¥-inch, $o; 1%-inch, $10.75; a-inch,
$14.40; galvanized, Y-inch, $4.25; H-inch $s5.75; r-inch, $8.35; 1%4-inch,
$11.35; 1%-inch, $13.60; 2-inch, $18.10. Lead, 6%c. per Ib,

Pitch.—Pine, $6.50 per barrel; in less than barrel lots, 4c, per Ib.;
roofing pitch, $1 per cwt 4

Plaster.—Per barrel, $3.2s.

Roofing Paper.—6o to 67%cc. per roll

Rope.—Cotton, ¥ to %-in., and larger 23c. lb.; deep sea, 16%c.; lath
yarn, o% to o¥c.; pure Manila, per 1b, 13%c.; British Manila, 11%c.;
sisal, r0¥%c.

Shingles.—No. 1 British Columbia cedar, $4;

dimension, $5; No. 1 band saw, $6. .

No. 2, $3.50; 1

NOTICE
Western Canada firm with large connection, open to
handle Bullders’ Iron Work and Mechanical Speciaities
on Commission basis. Correspondence solicited.

WESTERN STEEL & IRON CO., WINNIPEG, Can.

Splkes.—Basis as follows:—1%, s and 6, $4.75; s15xs and 6, $4.40;
% x6, 7 and 8, $4.95; % x8, 9, 10, and 12, $4.05; 25c. extra on other sides.

Steel Plates, Relled.—3-16-in., $3.35 base; machinery, $3 base; share,
$4.50 base; share crucible, $s.50; cast share steel, $7.50; toe calk, $4.50
base; tire steel, $3 base; cast tool steel, Ib., 9 to 12%c.

Staples.—Fence, $3.40 per 190 Ibs.

Timber.—Rough, 8x3 to 14x16 up to 32 feet, $38; 6 x 20, 8 x 20, Up to
32 feet, $42.

Tool Steel.—8% to 15c. per pound.
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wTenders Called For

CITY OF WINNIPEG.

Tenders for Pumpving Machinery.

Sealed tenders addressed to the Chairman, Board of
Control, Winnipeg, Canada, will be rec:ived at the office |

e e O SR ok s RICAN SE WER
complete of two pumping plants, each of a capacity of one
million imperial gallons per 24 hours. Specifications and P I PE C O M P A N Y

forms of tender, together with condi‘ions governing tenders o5 : s 5
as prescribed by By-law, may be obtained at the office of Ger‘x;e lc(:rflﬁ::rsve 5 AKRON, OHIO
the City Engineer, 223 James Avenue, Winnipeg. The City right. The qual}i'?uoresn Our prices are
reserves the right to reject any or all tenders, or to accept higheat excellencz ‘g]"e" Goods js of the
any bid which appears advantageous to the City’s interest. manufacturerzrgf the largest

ke Vitrified Salt Glazed
Board of Control Office, Winnipeg, Jan. 6th, 1911. Sanltary Sewer Pipe

! IN THE W()RLD.
We manufacture Sewe i i
, 3 ins. to 42 ins, Lenrgtil:;?e2":oa“3 :Lzeets

Socket,Standard or Deep and Wi :
ness in sizes 15ins. to 42 ins., }X:&,e's Thick-
_and Douple Strength. W e also man tfandard
Flue Lining. Wall Coping, Vitrifiaq cuoa‘i,'“.' o
Vitrified Curb, Paving Blocks Draj nduit,
etlc.t Cg.ea‘p substitutes made f’roxn LZ;E;‘::E
plaster disintegrate, ;
NOTICE TO CONTRACTORS. grate. ‘Metal substituteg rypgs.
Send for catalogue,
: FOR QUALITY WE INVITR
3 | ¥ Lo
For Venturi Water Meters For prices, etc., address ony BOMI(:I:AOIEzSN,

20| Devonshire St.,BOSTOM, MASS.

POSITIONS WANTED

WL o i ENCINEER with valuable )

in design and construction of reservoirs , d»( ble experience

works, management of works, Waste prn :

open for engagement. Box 144, Canadianeveml(?n’
POSITION WANTED _Enginee, of Briti

32 years of age, graduate of j German
years’ practical experience with fi

Tenders will be received by registered post only, ad- |
dressed to the Chairman of the Board of Control, City Hall,
up to noon on

TUESDAY, JANUARY 31st, 1911,

|
|
for the supply of VENTURI WATER METERS. )

Envelopes containing tenders must be plainly marked
on the outside as to contents, )

Specifications and forms of tender may be obtained at
the office of the City Engineer, Toronto.

The 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 | Y€ : Ist-class g
4 ; ‘ines s, tools in g : Im, steg

approved as aforesaid. gines, pumps, general and ey m en-

bond of a Guarantee Company, approved a several languages, used to control of n;ilr\lvnghtmg, speaks

The usual conditions relating to tendering as prescribed : ; e ¢
: - Ry as assistant superin » desire: .
by city by-law must be strictly complied with, or the tenders o5 i BOXDI ; teéldent. or ]1e25d foreman 5. Position
will not be entertained. ki 5 42, Lanadian Engineer. i Irst-class

The lowest or any tender not necessarily accepted.

G. R. GEARY (Mayor),
Chairman, Board of Control. POSITION VACANT
City Hall, Toronto, January 17th, 1911.

WANTED—Engineer with some experj =
to article for Ontario Lang Surveyor - ence, who wishes
. ATy to three-

Technical Books =mm s i, o
FOR SALE_Sct of ook oy e
The Filtration of Public Water Supplies.—By Allen | also a set on telegraph engiknsee(r)inn;tai“o“ar" ®Ngineering :

pages. fally iiustrated with ling snd holf tone s cicky, | Slectrical experimenting outg. Addies, o " 2 Somplete
33-0‘;—““" Design.—By H. N. Ogden, CE., Assistant Pro-

:?.51053402321:51,1 singlgtixerirsl,n ?vecglr:teelsl, Elg:;?r;}g;o. N H AVE YOU Ify’; (:luw};i‘t"e: ]::)oss.it'im vacant, ;Jr if .
rarer o o W SR T | A WANT el e

625 pages, 4to., illustrated, $6.00. WO cents per word,

Waterworks for Small Citles and Towns.—By John pood- \\

. t t. i oy |
#ll, 281 pages, 6 x o, 53 illustrations, $2.00 When writing to Advertisers Mention The ¢ 3
Engineer—you wil confer a favor on botlilmadlan

BOOk Depal'lmem, Canadlan Englneel’ 44ye;fi§er and Publisher,
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Canada Cement Co.

LIMITED

Manufacturers High Grade

Portland
Cement

HEAD OFFICE, MONTREAL

MILLS AT

Montreal, Que, Hull, Que.
Marlbank, Ont. Lakefield, Ont. Belleville, Ont.
Port Colborne, Ont. Owen Sound, Ont.
and Calgary, Alta.

SALES OFFICES

Montreal Winnipeg
Toronto Calgary
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JOHN GUNN&SONS

General Contractors

City of Winnipeg Hydro-Electric Power Station, Point du Boss,
in course of construction

Wholesale & Retail - Builders’ supplies

Manufacturers of

White and Grey Lime - Crushed Stone, Sawn Stone, etc,

Hydrated Lime our Specialty

General
Offices:

BanK of

Nova Scotia
Building

w IN N | PE G Edmonton-Strathcona High Level

C.P.R. Viaduct. Lethbridge, Bridge, under thuck:
Erected 1908. construction
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STRUCTURAL
STEEL

FOR

BUILDINGS

OR

BRIDGES

Beams, Channels,

Angles, Plates, etc.

in stock

DOMINION BRIDGE Co., Ltd.

TORONTO

J. D. McArtHUR BurLping, WinnipEG.

First Grillage Steel set in place June 1oth, rgog. 1200 tons
erected complete by Dominion Bridge Co., Ltd.
September 1st, 19og—67 actual working days.

WORKS AT

MONTREAL  WINNIPEG

CAPACITY OF WINNIPEG PLANT

1000 Tons PER MONTH

WINNIPEG OFFICE -

- - 1004-5 McARTHUR BLDG.
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The Moorhouse Car Fender

Automatic and under Motorman’s Control

It is an impossibility for any person or
thing to get under the wheels if
equipped with the

Moorhouse Fender

Adjustable to any car and can also be
used on trailers.

BELT LINE,
MAIN 5T,

LDGANAVE - &5 The only Fender built on proper
HOTRE ‘

DAME AVE. f lsit principles, namely :

A Tilting’ Fender

The only Fender both automatic and at
the same time
under motorman’s control

i o s)
The Moorhouse Car Fender, tripped (fully covered by patents

v, J. MILFORD MOORHOUSE

particulars to

201 McIntyre Block, WINNIPEG, Man.

THE BEEMAN SEWER

DEODORIZING DEVICE
A PROVEN SUCCESS

It prevents all escape of sewer odors and destroys bacteria
Operation Simple Low Cost

The Engineer’s Department of City of Winnipeg have installed ten machines as a trial test and
thefe hagve been running continuously since the 1st of November with perfectly successful results,

The machine manufactures formaldehyde in the sewer from wocd alcohol at first cost. The pro-
cess and machines are fully covered by patents.

Correspondence invited Full information gladly furnished

Sewer Deodorizing Company, Ltd.
Capital - $100,000.00

DR. S. C. CORBETT, President 449 Main Street
G:» C. BEEMAN, Vice-President WINNIPEG
G. J. LOVELL, Secy-Treasurer

'
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IT REQUIRES

05 Superior Organization and Right Methods
Build Quickly and Build Right

I - 4 |-
4 |
4 1
3
RV
g & |
1 - |
% [ ¥

|
i
:
- B
<}
8
e

SEP. 2*° 1909

MCARTHUR. BUILDING
WINNIPEG NOTE THE DATES

J. H. G.RUSSELL 3 ARCHITECT

; JUNE 2%° 9]0
CARTER-HALLS - ALDINGER COMPANY, uvren

ENGINEERS AND BUILDERS

| WINNIPEG, Canapa

| RAILROAD AND PUBLIC WORK
STEEL CONSTRUCTION.AND FIREPROOF BUILDINGS A SPECIALTY
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R. B. PRATT, DONALD A. ROSS, B.A.,
F.R.I.LA.C., M.AA. M. Can. Soc. C.E,, A.R.I.LA,.C., M ,AA,

PRATT & ROSS
ARCHITECTS

STRUCTURAL AND CIVIL ENGINEERS

TELEPHONE M. 5I57. 282N?££III{)§GST,,

REINFORCED CONCRETE, STRUCTURAL
STEEL, FACTORY AND WAREHOUSE
CONSTRUCTION, POWER STATIONS,
ELECTRIC RAILWAYS,; HyYyDRO-ELEC-
TRIC DEVELOPMENT, REPORTS AND
ESTIMATES. = 2 2 2 2

Wall Plaster

« Sackett "’ Plaster Board—the Combination Lath
“ Empire” Wood Fiber Plaster
$ Cement Wall ¢
£ Finish £
Gold Dust Finish ke
and other Gypsum Products

Manitoba Gypsum Co. Limited

Winnipeg - - Man.
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E. R. WATTS & SON

MANUFACTURERS OF
Surveyors’ and Engineers’ Instruments

“C.E.” Y LEVEL “C.E.’DUMPY LEVEL
15 inches I§ inches
Weight, 8% 1bs. Weight, 8% 1bs.

Telescope, etc:, similar to“ C.E.”

Telescope magnification, 20 and Y Level

40 diameters
Bubble is situated below the

Levelling adjustment, three or Telescope

four screw >
Clamp and slow motion screw

Axis ard Limb made in one
casting

All Screws, telescope draw, etc.,
protected by dust caps

Light Strong Accurate Neat Rigid Efficient

TRANSITS SOLE AGENTS in CANADA for
LEVELS ‘STANDARD’ TRACING LINEN
COM PASSES Used by the British Government, Canadian

Government Depts., Railways, Architects,
ANEROIDS Surveyors and Engineers generally.
AIR METERS Quality BEST. Price LOW.
PICKETS

BLUE PRINT PAPERS & CLOTHS
BLACK LINE PAPERS & CLOTHS
PROFILE & CROSS SECTION

PAPERS, etc.
DRAWING PAPERS OF ALL KINDS
DRAUGHTING TABLES & BOARDS
T SQUARES, SET SQUARES, etc.

DRAWING INSTRUMENTS,
loose and in cases, etc,, etc.

LEVELLING RODS
MEASURING TAPES
STEEL TAPES and CHAINS
TELESCOPES

FIELD GLASSES
MICROSCOPES, etc., etc.

“C.E.” TRANSIT.
Some Special Features of our Transits

All Instruments are graduated on sterling silver by our own most accurate DIVIDING

ENGINE which is recognised as being the finest in the world. STANDARDS and

LIMB are cast in one piece adding rigidity without extra weight. DUSTCAPS protect

the whole length of the threads of levelling screws. ONLY BEST QUALITY LENSES

USED in the TELESCOPES. NEW METHOD OF PACKING INSTRUMENTS
IN THEIR:CASES, Etc., Etc.

Write for Catalogue giving full particulars

REPAIRS to ALL MAKES of INSTRUMENTS A SPECIALTY.

200 Wellington Street, HEAD OFFICE & FACTORY 408 Portage Avenue,

OTTAWA LONDON, ENGLAND WINNIPEG
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#intel Corona,

Winigen’s Ouiet and Refined Hotel

ABSOLUTELY MODERN

O

Located in the centre
of Financial, Theatre,
& Shopping Districts

'
il S

AMERICAN PLAN

RATES
Rooms with Detached Bath
Rooms with Private Bath

$2.50 and $3.00
$3.50 and $4.00

S. H. J. MONTGOMERY. R. A. MONTGOMERY

Winnipeg’s Popular
and Homelike Hotel

The Queens

Right in the centre
of the shopping and
theatrical district

American Plan Rates $2.50 up
Free Bus

Montgomery ® Montgomery

Proprietors

Engineers Visiting Winnipeg

STAY AT

The Clarendon Hotel

Modern and up-to-date
'in every respect.

In the centre of the
business section of the
city.

First class accommoda-
tion for members of the
Canadian Society of
Civil Engineers.

Free Automobile Bus

C. H. NICHOLSON,

Proprietor.

THE CANADIAN ENGINEE

has a larger paid circulation among the fol-
lowing classes than any other technical
paper in Canada.

CIVIL ENGINEERS, SURVEYORS,
RAILROAD ENGINEERS, WATER-
WORKS OFFICIALS, MUNICIPAL
ENGINEERS, ENGINEERING CON-
TRACTORS, MEDICAL HEALTH
OFFICERS.

A glance at the quality of circulation
represented by the above should convince
you of the advertising possibilities of

THE GANADIAN ENGINEET

PUBLISHED WEEKLY

62 Church St., Toronto
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DOMINION EQUIPMENT
AND SUPPLY COMPANY

RAILWAY @ CONTRACTORS’ EQUIPMENT

Hoisting Engines, Dredges, Derricks, Centrifugal
Pumps, Rock Drilling Machinery, Concrete Mixers,
Concrete Buckets, Concrete Carts, Wire Rope,
Wheelbarrows, Dump Cars, Light Section Steel
Rail, new and relayer, Well Drilling Machinery.
We have a complete list of Second-hand Machinery.

For prices and other particulars write to Head Office

46 and 47 Canada Life Building, WINNIPEG, Manitoba

Moore’s Standard Treatise on

SANITARY ENGINEERING

REVISED BY

E. J. SILCOCK, M.Inst. C.E., FS.l,, 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 gso pages of text, with 160 tables and 920 illustrations, including gr large folding
plates, two volumes, large octavo, strongly bound in cloth, gilt.

Price $12 net.

TECHNICAL LITERATURE OF ALL KINDS

Book Dept., Canadian Engineer - Toronto, Ont.
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e HYDRAULIC
PRESSES - PUMPS - 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 spced than the ordinary

releasing gear.

7T his valve gear does not depend on springs or dash

pots for closing and runs without noise.

The wearing parts of the valve gear ar: enclosed
in a casing and run in oil so that friction is

reduced to a minimum.

. N DISTRICT OFFICES :
0 Canadian Express Building, Montreal, R, W. ROBB, Manager
B Traders Bank Building, Toronto, WM. McKAY, Manager.

Union Bank Building, Winnipeg, W. F. PORTER, Manager.
LIMITED Grain Exchange Building, Calgary, J. F. PORTER, Manager.

AMHERST, N.S.

DOMINION BRIDGE CO., LTD., MONTREAL, P. 0.

TURNTABLES, ROOF TRUSSES

] : STEEL BUILDINGS
ELECTRIC & HAND POWER CRANES
#

Structural METAL WORK of all kinds

BEAMS, CHANNELS, ANGLES, PLATES, ETC., IN STOCK

_ﬁeach The Principal Contractors Through TheﬁCANADIAN 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

CANADIAN ENGINEER

ONLY CIVIL ENGINEERING PAPER IN CANADA
TORONTO - MONTREAL - WINNIPEG
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BUILDERS’ JOIST HANGERS

All Sizes and Styles
MADE IN CANADA

WALL HANGERS, POST CAPS AND BASES

If you will use these Hangers and Caps you will save
money, time, labor and timber. We are the only

MANUFACTURERS in CANADA of this line.
Taylor-Forbes Company, Limited - Guelph

Slide Rules

No. 4041,

The slide rule is an invaluable
aid to the engineer and draftsman
for the solution of a wide variety
of engineering problems.

K & E slide rules are the most accurate,
most legible and are made in the largest
assortment. They have a patent adjust-
ment which insures permanent smooth
working of the slide.

Send for circular describing our complete line
of slide rules and calculating machines,

KEUFFEL & ESSER Co.
MONTREAL, 252 Notre Dame St.W

General Office and Factories
HOBOKEN, N.J.
New York St. Louis

Drawing Materials. Mathematical and Surveying
Instruments. Measuring Tapes

Chicago San Francisco

Polson Iron Works

Limited

Toronto - Canada

Steel Shipbuilders
Engineers ond Boilermakers

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.

STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect
All Structures of Steel

NEW YORK, N.Y. PHILADELPHIA, PA,
71 Broadway. Morris Bullding.
BALTIMORE, MD SAN FRANCISCO, CAL.
Continental Trust Bldg. 1505 Chronicle Bldg,
BOSTON, MASS, ST. LOUIS, Mu.
70 Kilby Street. Commonweaith Trust Bldg.
CHICAGO, ILL. LONDON, ENG.
Western Union Bldg. 110 Cannon Street.
MEXICO CITY, MEX. STEELTON, P&
Edificio de “La Mutua.” At Works.

THE ONTARIO LIME

ASSOCIATION, LIMITED
BUILDERS’ SUPPLIES

PORTLAND CEMENT

WHITE AND GREY LIME

SCOTCH AND AMERICAN FIRE BRICK
SEWER PIPE AND PLASTER PARIS

118 Esplanade East, Toronto
— Phones Main 5472 and 5473 —

HE CANADIAN ENGINEER
is the recognized engineering
authority in all parts of Canada,

Edited by technically trained men—

a complete weekly summary of

engineering. news is given in each

issue—If you have a friend whom

you think would like a specimen

copy give us the name and address.
We will do the rest.
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FOR SALE

FIRE BOX BOILERS
refitted 40" x 16/, containing 43-2%" tubes,
refitted 36" x 13/, containing 44-2%" tubes,
refitted 36”7 x 12’ 10", containing 43-2%" tubes,

HORIZONTAL BOILERS
new 72" x 13’ o', containing 88-3%” tubes.
new 72" x 12/ 6", containing 88-3%" tubes.
refitted 60" x 13’ 67, containing 72-3" tubes.
refitted s4” x 14, containing 70-3" tubes,
refitted 54" x 12/, containing 65-3” tubes,
refitted 487 x 15/, containing 54-3" tubes,

AUTOMATIC ENGINES
refitted 12" and 24" x 30", R. H. Corliss, tandem.
refitted 12" x 30", R. or L. H. Corliss,
refitted o and 16" x 127, C. C. Ball, tandem.
refitted 10" x 10", C. C. Ideal
new 10" x 15", R. H. Jewel
refitted 10" x 24", L. H. Brown
refitted of x 24", L. H. Brown.
refitted 8" x 24", R. H. Brown.
new 4%" x 6" R. H, Jewel

HORIZONTAL ENGINES

refitted 11%” x 14" L. H. slide valve.
new 12" x 157, C. C. slide vdlve,
nearly new 12" x 127, C. C. slide valve,
new 11" x 15", C. C. slide valve.

nearly new 10f x 15, C. C. slide valve.
refitted 8%" x o”, R. H. slide valve.

PORTABLE ENGINES AND BOILERS

refitted 10" x 11”7 portable engine and boiler.

| refitted 9%” x 117, portable engine and boiler.

refitted o” x 127, portable engine and boiler.
refitted 8" x 127, semiportable engine and boiler.
refitted 7" x 107, portable engines and boilers.

DUPLEX STEAM PUMPS
new 12" and 18%” x 10%” x 12", compound 1 000,
ooo gallons per day.
new 10" x 6" x 12", 325 gallons per minute.
refitted 10" x 6" x 12”, 294 gallons per minute.
new 8" x 5" x 12", 224 gallons per minute.
refitted 734" x 6" x 10", 245 gallons per minute.

, refitted 7%” x 4%" x 10", 172 gallons per minute.

refitted 77 x 4" x 77, 125 gallons per minute.
new 6" x 4" x 7", 114 gallons per minute.

new 6" x 3%”" x 67, go gallons per minute.
new s%” x 3" x 5", 100 gallons per minute,
refitted 4%" x 2%" x 4", 40 gallons per minute.
new 3" x 2" x 3", 20 gallons per minute
ontractors’ machinery for rental reasonable

ferms

H. W. PETRIE,

Toronto

Ltd.

Montreal Vancouver

AN ENGINEER

. .

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.

For Sidings, Tramways, etc.

A. B. JARDINE CO., Hespeler, Ont.
12 to 80 Ibs. per yard.
New and Second-hand. Rails cut to specifi-

cation for any.purpose.

JOHN J. GARTSHORE

58 Front Street, West - Toronto

FOR SALE CEDAR POLES

from British Columbia.
Three large yards filled with seasoned stock ready to ship.

adsgress THE LINDSLEY BROS. CO.

SPOKANE - - - - WASH.

Gf,e Reaches weekly
the LEADING

Canadian Civil, Mechani-

s cal, Railroad,
Englneer Municipal and
Provincial
Works, Engineers and
Engineering Contrac-
tors in ALL parts of

Canada and United
States and Europe.

Over 50,000 miles in use.

The Rail Joint Co.
of Canada, Limited

Board of Trade - Montreal

CoNTINUOUS JOINT

WEeBER JOINT

Rolled from Best Quality Steel.

Makers of Base Supported

Rail Joints for Standard and

Special Rail Sections, also

Girder, Step or Compromise,

Frog and Switch, and Insu-

lating Rail Joints, protected
by patents

S. S SELMAN, President

T

"HEAD OFFICE

CANADIAN PIPE COMPANY LTD, (A L
VANCOUVER 'B.C. P.0.BOX 9I5. 8

MANUFACTURERS OF

GALVANIZED WIRE WOUND and Continuous Stave WOODEN PIPE

FOR WATERWORKS SYSTEMS
No frost breaks, no corrosion. Its carrying capacity never decreases.
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We Guarantee

Prompt Service

We have splendid railway facilities

from our plants to any point in Ontario

or the West.

Plhanls A
Ontario at
Atwood; Durham; Orangeville;

Hanover; HKirkfield; Owen Sound; Wiarton.

When you think of

"CEMENT

think of

ROGERS
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CATALOGUE

Some of the most valuable information on engineering and contracting subjects is to
be found in the trade literature of the large supply houses.

INDEX

a7

The Canadian Engineer maintains a card index upon which is kept an up-to-date list
of manufacturers of contractors supplies and engineering equipment.
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.

Air compressors.

Air lift pumping machinery.

Alloys.

Aluminum,

Angles (see structural steel).

Architects’ supplies.

Asbestos and Asbestos
ducts.

Asphalt,

Asphalt plants and tools.

Pro-

Bars (steel)

Bearing Metals,

Bearings, ball and roller.

Belt dressing.

Belt tighteners,

Belting, chain, link, canvas, etc.

Benders (rail),

Blacksmiths’ tools,

Blast furnaces and fittings.

Blasting powder.

Blocks and tackle,

Blowers.

Boiler fittings, mountings and
tubes.

Boiler tubes.

Boilers (tubular).

Boilers (water-tube).

Bolts,

Bolts (machine),

#7A Bonding for Concrete,

a8
29

30
31
32
33
34
35
36
37
38
39
'

o
L]
ag
44
45
46
47
48
@
50
3]

L]
3
"y
(1]
L

57

Bonds (Contractors’),

Books (engineering and
nical).

Boots.

Brackets and cross-arm

Brick and tile. %

Brick (paving).

Bridge builders,

Bridge engineers.

Bridges (concrete),

Buckets,

Buckets (clam shell),

Buckets (concrete).

Buckets (dredging and exca-
vating).

Cables (manila).

Cableways.

Caisson Foundations,

Car replacers.

Carbolineum.

Cars (ballast),

Cars (concrete).

Cars (dumping).

Cars (industrial).

Cars (inspection).

Carts and wagons
dump).

Carts (concrete).

Castings (malleable iron),

Castings (steel).

Cement,

Cement block amsd brick
chines.

Cement-making machinery.

(ash and

tech-

58
59
6o
61
62
63
64
65

66
67

68
69
70

71

72

73

74
75
76
77
78
79
8o
81
82
83
84
8s
86

R -2

02
93
94
95

97

88 %

101
102
103
104
10§
106
107
508
109
110
111
112
113

Cement testing machines.
Cement waterproofing.

Ceriers.

Chemists,

Chimneys (concrete).

Chimneys (steel).

Clutches (friction).

Coal and ore-handling machin-

ery.
Cofferdams.
Compressed-air tools.
Concrete block machines
Concrete reinforcement,
Conduits (steel)
Conduits (vitrified clay).
Contractors’ (general).
Conveying machinery.
Conveyers (belt).
Conveyers (cable).
Cordage.
Cranes and hoists,
Cranes (derrick).
Cranes (electric).
Cranes (hand-power).
Cranes (locomotive).
Cranes (travelling).
Crusher castings (rock).
Crushing rolls.
Culverts.
Curb (steel).

Dams (concrete).

Derails.

Derricks (pile driving).

Derricks (steam).

Drafting Instruments and
plies (see engineers’
surveyors’ instruments
supplies).

Dredging machinery.

Drills (pneumatic).

Drills (rock).

Drums (hoisting).

Dryers (cement,
sand).

Dynamite.

sup-
and
and

asphalt and

Elevators (bucket).

Engineers and contractors,

Engineers’ and surveyors’ ipo-
struments and supplies.

Engines (compressed air).

Engines (gas, gasoline, oil).

Engines (high duty—pumping).

Engines (hoisting).

Engines (oil).

Engines (steam).

Engines (traction).

Excavating machioery.

Explosives.

Fans.

Fence, railing and posts

Filters (feed water).

Filters (water).

114
115
116
117

119
120
131
123

123
124
12§

126

127
128

139
130
131
132

134
135
136

137
138
139
140

141
142
143
t43A
144

145
146

147
148
149
150

151

153
153
154
155
156
V57
158
159
160
161
162

Fire brick and fire clay,

Forgings (stee)).

Foundations.

Foundry equipment and
plies.

Frogs and switches (ry.).

sup-

Garbage crematories,
Gas producers.
Gates and valves,
Gauges (steam),
specialties).
Generators (electric),
Governors (water-wheel),
Grain elevators and storage
tanks,
Grinding & Mixing Machinery.

(see steam

Hand cars.

Heating and ventilating ma-
chinery.

Hoists (chain and rope).

Hoists (pneumatic).

Hoists (steam).

Hydrants.

Ice and refrigerating
chinery.

Incline cableway engines.

Inspection of materials.

Irrigation supplies.

Jacks (screw and lever)
Jacks (hydraulic).
Jacks (pneumatic).
Jacks (track).

Kilns (cement).

Lamp posts.
Levels.

Lights (Contractors’ & Munici.
pal).
Locomotives
light).

Locomotives (steam®
Locomotives (traction.

(industrial and

Manganese steel
Manhole covers.
Meters (water, oil and gas).
Mixers (asphalt).

Oakum,

Paints and metal coatings.
Paving joint filter.
Penstocks.

Pile driving machinery.
Pile protection.

Piling (interlocking steel).
Pipe (galvanized iron).
Pipe (reinforced concrete).
Pipe (riveted steel).

Pipe (wood).

Portland cement.

163
164
165
166
167

108

169
170
171
172

173

174
175
176
177
178
179
180
181

182
183
184
185
186

187
188
189
190
191
192
193
194
195
196
197

108
199
200

202
203
204
20§
20t
207
208
209

210

2
212
213
214
215
216

If you want the

Pulverizers.

Pumps (pneumatic).

Pumps (ceatrifugal).
Pumps (diaphragm).
Pumps (waterworks).

Rail joints,
specialties.

Railroad track supplies.

Rails and track,

Rails, second-hand.

Railways, industrial and narrow-
gauge.

Reinforcement steel
crete structures,

Riveting hammers,

Riveting machines.

Road machinery.

Road oils.

Road rollers.

Roofing.

Rope (wire).

Rubber boots.

fastenings and

for econ-

Sand-blast machines.

Scarifiers.

Schools and colleges.

Scrapers, road.

Second-hand machinery
supplies.

Sewage disposal

Sewer braces.

Sewer buckets.

Sewer flushers (automatic).

Sewer pipe.

Shovels (steam).

Shovels and picks (hand).

Sluice gates.

Steam specialties.

Steel substructures for tanks.
Street-cleaning implements, ma
chinery and snow plows
Street sprinklers.
Structural materis
Structural steel.

Testing laboratories (chen
ists, etc.).

Ties (steel and wood).

Tile.

Track tools.

Traction ditching machines.

Transits.

Trench excavating machi

Turbine pumps.

Turntables (overhead).

Valves (sluice).

Wagons (contracto
Wagons (garbage).
Wagons (oil). 8
Well-drilling machio
Wheelbarrows.
Winches.

CONTRACTORS

Should always phone the nearest office of the the Canadian Engineer before going out of town

to see plans or specifications of work. The plans, etc., may be on file at our offices.

TORONTO

- WINNIPEG a

MONTREAL
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You Need More Ligh_t

in your factory.

—— WRITE

Toro_nto ) Heenan Refuse
i Destructors

Electric Co.,

Manufacturers of

Dynamos for Designed and Guaranteed to
Light and Power
and all electrical Destroy Garbage
apparatus. Absolutely without odour or nuisance
—without fuel except the garbage
itself.
J OHN Ao HART Co ° The Heenan Destructor is installed in Canada,
i United States, Great Britain, France, Belgium,
ErEn e In}porters sopd e A Russia, Australia, Straits Settlements.
Description of
Architect’s, Draughtsman’s
Surveyor’s and Engineer’s HEENAN & FROUDE, Limited
Manchester,Eng.

Instruments and Materials
Agents in Canada

The Largest Stock in Western Canada of
Scientific and Technical Books LA U R I E & LA M B
Sole: Agents' Keuifel. & Esser Company. Consulting and Contracting Engineers

Board of Trade Building, MONTREAL
MGINTYRE BLOCK - - WINNIPEG

Poles of Sterling Quality
MICHIGAN WHITE CEDAR

W.C. STERLING @ SON CO. Are You Still Forging

Lathe and Planer Tools

Get wise and write for our catalog of

Armstrong Tool Holders

Oldest Cedar Pole Firm in business. =~ Producers for 30 years.

1880 MONROE, MICHIGAN 1910

Save all forging—go% tool steel, 709 grinding

I I PAY to adVertise in The ! We also make a Tull line of Ratchet Drills
ARMSTRONG BROS. TOCOL CO.

Canadian Engineer,
g . . 107 N.Francisco Ave., Chicag-, U,S.A.
Every reader is a possible purchaser.

When writing to Advertisers mention The Canadian Engineer
—you confer a favor on both Advertiser and Publisher.

To Canadian Engineer Advertisers

Owing to the increased size of the Canadian Engineer it is found necessary
to go to press earlier than previously. In order to ensure changes in adver-
tisements being made, it will be necessary to have new copy and cuts in the
publishers’ hands two weeks preceding day of publication. Additional time
should be allowed if proofs are to be submitted. We ask for the co-operation

of our many advertisers in this matter.
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PATENT
ATTORNEYS

[LOYD BLACKMORE &([

|7 ELCIN ST OTTawa-Lumsoex BLC TORON

SEND SKETCH AND DESCRIPTION FOR FREE SEARCH
ITE FOR BOOK PATENT PROTECTION SENT FREE

PERSONAL ATTENDANCE CIVEN CASES AT COV'T OF

HANBURY A. BUDDEN,
PATENT OFFICE

MONTREAL

M.Chart.LP.A,, Barrister, Solicitor
and Patent Agent

Offices New York Cable Address,
Life Building ¢ BREVET.”

PATENTS
FETHERSTONHAUGH & GO.

THE OLD ESTABLISHED FIRM
Trade Marks and Designs,
HEAD OFFICE, Royal Bank
Bullding, 10 King St. E. Toronto.

Offices in Montreal, Ottawa, Winnipeg
and Vancouver, Canada, and Washiagton,
D.C., U.S.A.

STAR BUILD
INVENT ORS |
®THE QROSPEGT‘IVI: PA TEN
LS O MONTREAL,OT NNIP Wi

PHONE M. 2689

J. EDGAR PARSONS

Barrister, Solicitor, Etc.

29

Room 18 Toronto Street
Canada Permanent Bldg.

TORONTO

RIDOUT & MAYBEE

Solicitors of Patents
Counsel, Solicitors and Experts in
PATENT SUITS
Agencies in the leading eountries of the world
Joun G.RipouT, .E.MavBEE

Barrister, etc. Mech Eng.
Manning Chambers, Queen St W. ,TORONTO.

SECURED in all COUNTRIES

PATENT 25 Consecutive Years' Practice,

Information and Advice Charges Moderate

FREE.  James J. Sheehy,
Box National Union wAs“"w'm"' D.C.

Building

Patent
Attorney

JAMES THOMSON
Pres. & Man. Director.

rhe Garishore-Thomson Pipe & Foundry Go., lened

UFACTURERS

ALEX. L. GARTSHORE

J. G. ALLAN,
Treasurer.

Vice-President.

JAMES A. THOMSON,
Secretary.

.8 inches to 60
inches diameter.

For WATER, GAS. CULVEKT and SEWER., FLANGE and FLEXIBLE PIPE and SPECIAL

CASTINGS. Also all kinds of Water Works Supplies.

EADNMIITOIY, T o by o

| Py ———j
hEE

E=fg () 2

CURTIS ENGINEERING SPECIALTIES

# DAMPER - REGULATOR

Simple, Durable and Powerful.

Guaranteed to change the damper on a variation of
1-4 pound steam pressure. A fuel saver.

Five Thousand Installed. Send for Catalogue.

Julian d’Este Company, :

24 Canal Street, - BOSTON, Mass.

Our Book Department can furnish any book on
engineering published. Send for our latest list.

The Canadian Engineer, 62 Church St., Toronto

Heavy Duty
Goldie Corliss Steam Engines

Specially Designed for Direct Con-
nection,

Belted or Rope Drive.

ore GOLDIE @ McCULLOCH CO., 1w,
GALT, ONTARIO, CANADA

WESTERN BRANCH: 248 McDermott Ave., Winnipeg, Man. QUEBEC AGENTS :
Ross & Greig, Montreal, Que. B.C. AGENTS: Robt. Hamilton & Co., Vancouver, B.C.

ASK FOR CATALOCGUES, PRICES & ALL INFORMATION
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CAWTHRA MULOCK, President GORDON F. PERRY, General Manager

NATIONAL IRON WORKS, Limited

LARGEST MANUFACTURERS IN CANADA OF

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

SHONE PNEUMATIC EJECTORS Wells Driiled

FOR RAISING SEWAGE AUTOMATICALLY

Over three hundred hseparﬁ.te installations For Water, Oil, Gas and Salt
in satisfactory use throughout the world, . ¥
in CITIES, DISTRICTS and BUILDINGS, Test holes drilled for Foundation purposes
Descriptive pamphlet upon application. on water or land.
SHONE COMPANY

861 BLACKHAWK STREET . CHICAGO, ILL.

HYDRAULIC TOOLS

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.

WATSON-STILLMAN CO,,
57 CHURCH STREET - NEW YORK

Select Engineering Books

Hydro-Electric Practice.—By Henry A. E. C. Von Schon.
A practical manual of the development of water-power, its
conversion into electric energy and its distant transmission.
236 illustrations, 8vo., cloth, 348 pages, $6.00.

Development and Electrical Distribution of Water-power.

iy Lemar Lyndon, A purcly engineeng froos mao|  JHE WALLAGE BELLGO., LIMITED

Disposal of Municipal Refuse.—By H. de B. Parsons.
8vo., x. + 186 pages, 73 figures, mostly half-tones, cloth, $2.00. 78 Mitcheson St. - Montreal, Que.
Telephone, St. Louis 39

Book Dept., Canadian Engineer |

FILING OF PLANS

During the Season of 1910, many Municipalitics used our Branch Offices for the filing of
plans of projected engineering work.

We have positive evidence that this service was made wide use of and highly appreciated
by engineers and contractors as a great convenience.

To all municipal engineers, railroad companies, public works departments and any others, we
extend the invitation to send us their plans and specifications during the approaching
Season

Our organizations at Montreal, Toronto, and Winnipeg are at your service. We shall be pleased
to extend to those interested every courtesy.

The _Canadian Engineer

TORONTO - WINNIPEG

MONTREAL




92

THE CANADIAN ENGINEER

January 19, 1911.

AMONG THE MANUFACTURERS

A department Yor the benefit of all readers to contain news from the manufacfurer and inventor to the profession,

Messrs. Belliss & Morcom, engineers, of Birmingham,
who have within the last few years introduced a steam tur-
bine of their own design, report very successful progress
with it in every respect. Within the last few weeks they
have secured an important order from the Birmingham Cor-
poration Electricity Supply Department for eight 1,000 K.W.
Belliss exhaust steam turbines, running a. 1,500 r.p.m., to
work in conjunction with a similar number of Belliss 1,500
K.W. reciprocating engines in the Summer Lane Station,
Birmingham. These exhaust turbines will run in parallel
with the alternating current reciprocating sets in the station,
making the total capacity of each set 2,500 K.W. and bring-
ing the ultimate total capacity of the sation, comprising
Belliss engines and turbines exclusively, to over 30,000 K.W.

Repeat orders, have also been received for Belliss high-
pressure steam turbines. The first Belliss high-pressure tur-
bine built to a customer’s order was for the Aston Manor
Corporation, and gave such satisfaction that a repeat order
was placed.

Quite recently the city of Johannesburg, in South Africa,
placed a repeat order for a Belliss live steam turbine of 3,000
K.W. capacity.

Messrs. Laurie & Lamb, Board of Trade Building,
Montreal, are Canadian agents for this firm.

The Michel-Kurze Company, with offices in the Hudson
Terminal Buildings, New York, has just been organized to
do photo retouching and illustrating of machinery subjects.

The business will be managed by A. Eugene Michel,
Assoc. Mem. Am. Soc. M. E. and the staff of artists will he
in charge of Wm. F. Kurze, who was art director of the
Scientific Engraving Company during the past four years
and is one of New York’s best known artists in mechanical
lines. The extensive engineering and advertising experience
of both members. qualifies this firm to deliver high grade
work to manufacturers of machine tools, steam and eleccric
power plant apparatus and other engineering products.

— e

NEW INCORPORATIONS.

Portneuf, Que.—Montreal Paper Co., $100,000; T. P.
Bishop, G. W. Bishop, A. Bishop. }

Montreal, Que.—Mackay, $100,000; H. Miles, C. S. Un-
derhill, J. Donaghy, L. Boyer. National Hydro-Electric
Co., 81,000,000; A. Surveyer, R. LeSage. J. H. McComb,
$50,000; S. W. Jacobs, A. R. Hall, G. C. Papineau-Couture.
Montreal-Midway Oil Co., $600,000; G. L. Kavanagh, W. W.
McCuaig, H. Frigon. G. H. Randall Co., $100,000; G. H.
Randall, R. J. Parker, J. E. McCoy. Robert W. Hunt & Co.,
$50,000; J. W. Moffat, T. C. Irving, H. A. Clark. Canada
Optical Manufacturing Co., $150,000; J. E. Normandin, G.
Normandin, H. R. Bisallon. Canadian Carbonate Co.,
$100,000; W. I. Powers, C. L. Stuart, J. C. Taton, Lyndon-
ville. McDonald & Willson, $25,c0o0; C. S. McDonald, C.
H. Willson, Toronto.

Winnipeg, Man.—International Automatic Shocker Co.,
$100,000; W. F. Thorne, F. J. Anderson, J. S. Crabb. Auto
Club Co., $20,000; J. M. Mickols, C. Anderson, A. Lienlok-
ken. Canadian Automatic Shocker Co., $250,000; W. F.
Thorne, F. J. Alderson, J. S. Crabb. Canadian Carbon
Co., $100,000; E. W. Hanna, T. D. Stewart, J. F. Kilgour,
Brandon.

| 000.

Shelburne, Ont.—Shelburne Rink, $10,000; T. F. Brown;
E. C. Campbell, H. S. Fenton.

Toronto, Ont.—Sellew Motors, $100,000; R. B. Hender-
son, A. M. Boyd, J. C. Royce. Bond & Securities Company,
$50,000; J. S. Lovell, W. Bain, R. Gowans. Sociate Mines,
$150,000; J. S. Lovell, W. Bain, R. Gowans. Crown Realty,
$40,000; J. R. McIntosh, A. S. Lown, L. M. Borland.

Quebec, Que.—Aqueducts, $100,000; R. O. Sweeney, F.
A. LaRue, A. H. Hall

St. John, N.B.—Atlantic Bond Company, $100,000. Mar-
itime Lumber Company, $500,000; W. C. Jordan, T. A. Lin-
ton, T. H. Harding.

London, Ont.—Superior Machinery Company, $40,000;
J. Fitzgerald, E. W. Scott, G. E. Scott.

Port Arthur, Ont.—Co-Operative Trading Company,
$40,000; J. W. Kannasto, M. Hahl, W. Ketonen.

Springbrook, Ont.—Farmers Co-Operative Store, $10,-
ooo; E. V. Hale, C. H. Reid, A. H. Reid.

Port Rowan, Ont.—Porc Rowan & Rural Telephone Co.;
J. W. Robinson, J. S. Smith, J. L. Buck.

Sutton, Ont.—Sutton and North Gwillimbury Telephone
Co., $5,000; W. Marritt, S. B. Purdy, W. Winch.

Winnipeg, Man.—Internations Contracting Company,
$50,000,000; R. L. Miller, E. W. Peters, S. H. Green.

Montreal, Que.—Canadian Steel Foundries, $5,000,000;
G. V. Cousins, O. B. MacCallum, S. T. Mains. Railway
Construction Company, $10,000; G. V. Cousins, O. B. Mac-
Callum, S. T. Mains. Montreal-London Securities Corport-
ation, $2,000,000; G. V. Cous'ns, O. B. MacCallum, S. T.
Mains. Greater Montreal Land Company, $100,000; R. O.
McMurtry, F. G. Bush, G. R. Brennan. A. J. Hart, $20,000;
E. L. Patenaude, L. Rousseau, J. E. Coutu. Charles Des-
jardins & Co., $250,000; C. Desjardins, F. Desjardins, H.
G. Lajoie. L. Villeneuve & Co., $200,000; L. Villeneuve, J.
A. Villeneuve, J. I. Dupre. Standard Machines, $150,000; G.
V. Cousins, O. B. MacCallum, P: F. Brown. Canadian Coal
& Coke Company, $15,000,0005 G. V. Cousins, O. B. Mac-
Callum, S. T. Mains. Monklands, $12,000; G. V. Cousins,
0. B. MacCallum, P. F. Brown. North Shore Construction
Co., $10,000; C. G. Greenshields, E. R. Parkins, W. Taylor.

Hamilton, Ont.—Hamilton Machinery Company, $40,000;
M. W. Best, F. W. Woods, G. F. Webb.

British Columbia.—British Columbia Drilling & Dredg-
ing Co., $100,000. Granite Creek Lumbermen, $65,c00.
Island Lumber Co., $100,000.  Taylor Brick Co., $50,c00.
Western Specialty, $50,000- Wolverine Lumber Co., $735,000.
A. G. Langley & Co., $50,000. Canada Trustee Co., $250,-
Cranbrook Sawmill Co.. $50,000. Delta Telephone
Elkins Bros., $50,000. Dominion Develop-
ment Syndicate, $100,000. Inkster Ward & Co., $100,000.
Interior Lumber Co., $20,000. Iowa Lumber & Timber Co.,
$250,000. Kyax Navigation Co., $25,000. North Vancouver
Trust Co., $25,000. North Vancouver Cartage Co., $70,000.
Pacific Trading Co., $50,000.  Vancouver-Nanaimo Coal
Mining Co., $1.000,000. Victoria Building & Investment
Co., $100,000. Western Plate Glass & Importing Co., $s0,-
ooo. William Monteith & Co., $11,000.

Hawarden, Sask.—Stewart, Limited, $25,000.

Broderick, Sask.—Farmers’ Elevator Comnany of Broder-
ick, $25,000.

Co., $20,000.
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HALIFAX
oTTAW,

HEAD OFFICE AND WORKS: TORONTO

s “HCANADA FOUNDRY COMPANY, LIMITED

o
WINNIPEG i
carmy @
VANCOUVER
ROSSLAND

Broazs Rallings Bronze Doors. Stand Pipe

Fountains

Fire Bvcape Wrought Tron Fences

Largest General Engineering Works in the Dominion of Canada

CONTRACTORS’ EQUIPMENT

Wheeled Scrapers Dump Wagons

Champion Rock Crushers

Champion Road Graders. Drag Scrapers Dump Carts

Champion Road Rollers Buck Scrapers Dump Cars
Wheel Barrows, Road Plows and Tools,

MARION DREDGES FOR DRAINAGE, DYKING AND
IRRIGATION SERVICE.

London Concrete Machinery Co.’s

Face down Block Machines, C t Mixers, C Brick Machines,
Tile Moulds, Cement Workers’ Tools,

Contractors’, Loggers’, and Railroad Supplies.

A. G. BROWN & CO.

CALGARY, Alta. 1048 Westminster Ave.,, VANCOUVER, B.C.
P.0. Box 228. Phone 2002, Phone 4804.

UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE
AND ENGINEERING

Courses in—
1. CIVIL ENGINEERINGC. 5. ANALYTICAL AND AP-
2. MININC ENCINEER- PLIED CHEMISTRY.
INC. 6. CHEMICAL ENCGI-
3. MECHANICAL ENCI- NEERING. ,
NEERINCG. 7. ELECTRICAL ENCI-
4. ARCHITECTURE. NEERING.

Leading to ACADEMIC and PROFESSIONAL Degrees

For Calendar and other information apply to the Secretary
A. T. LAING

Standard
0IL
PRESSURE

Automatic
Governor

Vertical

Type

KVAERNER BRUG

HRISTIANIA, NORWAY

CANADIAN AGENCIES

Canadian Representatives :

18 Toronto S8t., TORONTO




94 THE CANADIAN ENGINEER January 19, 1911.

Read the following copy of an

E Xp er‘to ‘ rede. advertis‘?ment .from the
« Electrical Times” of
Nov. 24th, last.
LEEK, Staffs. At its last meeting the Urban District Council adopted
a recommendation by its Lighting Committee that an additional
generating set be obtained, and that application be made for sanction
to a loan of {4,300 for a 300 H.P. DIESEL engine with generator.

This is another “NaiL 1n THE Corrin” of PropucerR Gas PLANT because being the strongest

advocates of gas driven sets, the Leek people pulled out their original steam plant about four years ago and
replaced it by producers and gas engines. NOW after long experience and after having got their operating
costs down to the lowest in England for producer gas plant they are convinced of the superiority of the Diesel

and may safely reckon to reduce their present
total operating costs of 2 cents per K.W. hour

to somewhere round

0.75 cents per K. W. hour.

GET PARTICULARS FROM

THE CANADIAN BOVING
CO., LTD.

164 Bay Street, Toronto.

r s-Diesel.
Vancouver : 427 Seymour St., H. W. KENT, Local Manager. 4'00 ) gl?:s SOMt{) IP&%GH P.

THE STODDART CONTINUOQUS
SEWAGE FILTER

The only form which ensures CONTINUOUS and
PERFECT DISTRIBUTION at all rates of flow.
NO LOSS OF HEAD. NO MOVING PARTS to get out of order
Combines MAXIMUM of EFFICIENCY with MINIMUM of ATTENTION,
Over 500 INSTALLATIONS AT WORK.

| i e i e - e — s
Ak Cl

:
s
5

Cablegrams :
“Stoddart,
Jisis S Silver Medal
Analyst i v
! Highest Award
Bristol.”’
Japan- British
A.B.C. Code, Exhibition
4th Edition -

STODDART FILTER AT VERNON, BRITISH COLUMBIA

F. WALLIS STODDART, Western Counties Laboratory, BRISTOL.
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A FINE LINE —WITH ‘S ON IT

STRAIGHT - STRONG - SATISFACTORY - STANDARD

Tee Return Bend Elbow Cross 45° Elbow

STANDARD FITTING & VALVE CO., LIMITED
Manufactu;;ncglugziz:’s;lylrou Fittings v GU ELPH, ONT,

The Technic2l Publishing Company
Latest Publications on Engineering THE
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. Price 2s. 6d. net, post free zs. od.

THE DESIGN OF CONDENSING PLANT.
A Practical Treatise by F. W. Wright. With numerous Tables
and fully illustrated. Price 3s. 6d. net, post free 3s. 1od. DYNAM

MODERN GAS AND OIL ENGINES.
Profurely 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. Fifth new and

enlarged Edition. Crown 8vo, cloth, price ss. net, post free, ss. 4d. I | D

THE MANAGEMENT OF SMALL ENGINEERING o'y L]
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. 1:d.

ENGINEERING ESTIMATES AND COST AC-
COUNTS. By F. G. Burton, formerly Manager of the Milford

H Shipbuildi and Engineering Company, Limited. S d

E;i‘:ie:n. lerouvlvn,mgvo.nclotll:, price 3s. net, pyou ;:e: any:l:::e. 152-4 BAY STREET'
. 3ds

i TORONTO

CENTRIFUGA. PUMPS5, TURBINES. AND WAT-
ER MOTORS: inclus . - the Theory and Practice of Hydraulics
(specially adapted fo. Engineers). By Chas, H. Innes, M.A,,
Lecturer on Engineering, at the Rutherford College, Newcastle-on.
Tyne. Fourth Edition, enlarged. Crown, 8vo, price, 4s. 6d. net,

post free anywhere, 4s. 10d.

PRACTICAL ENGINEERING POCKET BOOK E | E CT R
AND DIARY. Indispensable to Engineers, Mechanics, Draftsmen, I
Science Students, etc., price, 1s. 3d., cloth edition; 1s. od., leather I CA

edition.

PRACTICAL ENGINEER ELECTRICAL POCKET

BOOK AND DIARY. The most useful handbook published on

electricity. Price, 1s. 3d., cloth edition_; 13, od. leather edition.

el i"..“gféﬁcﬁifoif e e Bractiest flasinser M AC H I N E R Y
“The Technical Publishing CO,, Ltd. (STOCK and PARTS in TORONTO)
55.56 Chancery Lane, London, W.C. England

Galena-Signal Oil Company

PRINCIPAL OFFICE AND WORKS, — FRANKLIN, Pa.
BRANCH OFFICE AND WORKS, — — TORONTO, Onr.

Sucecessor to Galena Oil Company and Signal Oil Company. Sole
manufacturer of the celebrated Galena Coach, Engine, and Car Oils,
and Sibley’s Perfection Valve and Signal Oils. RS ; !

CHARLES MILLER, PRESIDENT.
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Cleveland Bridge *~« Engineering

Company, Limited. PARN"

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.
- MONTREAL, QUE.

CANADIAN OFFICE - Canadian Express Building

Montreal The J. C. MCLAREN BELTING COO’

Toronto
a,tl‘n‘:ﬂ::'g N.B. . Manufacturers and Deale.rs in LIMITED
Caigary Belting, Card Clothing, and

monton and 3 2
Vancouver — Mill Supplles.

Bruce, Peebles ¢ Company, Ltd.

Engineers & Contractors to the British Admiralty, War Office, India Office, etc.

A.C. @ D.C. Motors
~and Generators

La Cour I 4)3
Converters} |

Crane Motors

Turbo Generators

Slow Speed ;
T Motors

PEEBLE

Peebles Open Type Slip Ring Induction Motor (With Short-Circuiting Gear).

Vandeleur & Nichols, Dineen Building, TORONTO

Sole Canadian Agents.
Montreal Representative: A. P. BURY, 263, St. James St.
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BALATA BELTING || POWER PLANTS

We manufacture

GUARANTEED THE BEST FOR ENGINES Medium or slow speed Corliss,
———————— automatic high speed Tangye
BREWERIES DYE HOUSES Clipper and Leonard Slide Valve.
BLEAC“ERIES L t Stat Retu: Tubu-
SAW MILLS o BOILERS Focom ot Reitpse somi-portable,
MINES ALL EXPOSED oz TANKS and HEATERS
LAUNDRIES SITUATIONS SHEET IRON WORK

‘We are sole agents for Browett-Lindley Vertical Quick Revolution Steam
Engines (English), National Gas Engine Co’s Engines and Producers

D. K. MCLAREN LiMITED (English,)
MONTREAL TORONTIO A VANCOUVEI: Eo LEONARD & SONS

309-311 Craig, W. 200 King, W, 418 Abbott St. LONDON, ONT.
UEBEC ST. JOHN, N.B.
21QSt. Peter St. 64 l;rrin]ce William St. Montreal. 8t. John, N.B. calgary' Vancouver.

;® As an example of the truth of this old maxim we would ask our pro-

spective customers to compare the time occupied in building other
permanent dams with the following statement of work we have done.
A dam 70 feet high x 450 feet long completed in 6 4-5 months
after laying the first concrete.
A dam 27 feet high x 250 feet long completed in two months after

| ] laying the first concrete.
[ l“ Q““ \\“ A dam 10 feet high x 194 feet long completed in 22 working days

-..;j/,';
4 onwes

R av Correspondence Solicited

AMBURSEN HYDRAULIC CONSTRUCTION COMPANY of Canada, Ltd.
419 CORISTINE BUILDING - -  MONTREAL

JONES & MOORE
ELECTRIC CO.,

LIMITED,
294-300 Adelaide St. W.

Stone Crushers and Grinders. Steam Road Rollers.

Fire Engines, Steam and Gasoline.
Bricks, Pressed and Enameled.

‘““Roman’’ building stone

TORONTO.
66 ]
Tamco MANUFACTURERS
CRUSHED STONE OF
For Concrete Roofing and Macadam nynamﬂs & Motors

T. A. Morrison @ Co.

FOR LIGHT AND POWER

Tetcpnone. Main 53 MONTREAL g
now in use.
METER For WATER SUPPLIES ano REPAIRS FOR ALL SYSTEMS.
and OIL - -
BUFFALO METER CO. The Catalogue Index

290 Terrace, Buffalo, N.Y.
EsT, 1892

on page 88 will save you much time.

”F/{/” MEASURING TAPES

AND BAND CHAINS

Are especially designed to meet the exacting needs of expert engineers. Every test proves
them superior to all others. A full line is now made in Canada, the only plant of its kind
in the Dominion. Catalogue on request.

THE fUFKIN RULE (0. 0r (JANADA.LTD.
W/NDSOR ONT.




98 THE CANADIAN

-

ENGINEER January 19, 1911.

=

McLEAN AND PEASLEE

526-7 Traders Bank Building TORONTO
New and Used Electrical Apparatus.

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 Cen~-
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. Get
particulars. Other sizes on application.

Calgary Iron Works
Limited
Iron and Brass Founders
Iron Columns and Eye Beams
Light and Heavy Forgings
Machinery Repairs of all kinds

Manufacturers of Fire Hydrants, etc.

%@ 410 Ninth Ave., East, Calgary, Alta.

When writing to Advertisers mention The Canadian Engineer
—you confer a favor on both Advertiser and Publisher.

Advertising in
The Canadian Engineer

Is not an Expense--
It is an Investment

HYDRANTS

Iron and Brass Founders

Iron Columns Joist Hangers

Engine and Boiler Work a
Specialty.

Estimates furnished on application,

UNION IRON WORKS

CALGARY ALTA.

-

" STYLE 20
Ramapo Automatic Safety Switch Stand

STYLE 17

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

BRANCHES
605 Eastern Townships Bank,
Montreal, Que,

354 Maln Street,
Winnipeg.
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Simplicity of construction
i1s a feature that has
been kept prominently in
view in the design of

ALET

Westinghouse Double-Flow Steam Turbine,

Westinghouse Steam Turbines

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.

S8END FOR CATALOGUES.

Canadian W estinghouse Company, Limited

General Officej and]Works : HAMILTON, ONTARIO.

ADDRESS NEAREST OFFICE.

Toronto, Traders Bank Building. " Halifax, Telephone Building. Calgary, 311 Eighth Avenue, West
ontreal, sz Victoria Square, Winnipeg, 158 Portage Ave., East. Vancouver, 430 Pender Street.

High-class
WINDING &
HAULING
ENGINES.

Mine Fans
Locomotives |
Pumps, ete. Andrew Barclay,
T SONS & Co., Ltd.,

CALEDONIA WORKS,

Please Note Full Address :

—

matpemece. - KILMARNOCK, Scotland.

ke
——e-
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ROBERTS ANTHON & SONS

-, Flenshurg, 34 Germany

e cr———
Machine Works & Iron Foundry
WATER F'LTERS ARE ' Special Works for the construction of Up-
RECOGNIZED FOR To-Date CASK MACHINES for ail
kinds of Casks such as Beer, Wine, Oil,
Butter, Dusttight Cement Casks, (with AT

SimpliCity’ groove & spring) etc. ~~panul

Only First Class Novelties
Manufactured

Dur abili d Further all kinds of
ty an WOOD WORKING MACHINE

EffiCiency Write for Catalogues
ARE ECONOMICAL

IN CONSTRUCTION
AND  MAINTENANCE CULVERT

January 19, 1911,

Iron Culvert for Railroad, Highway

— and Embankment Work, Light,
Strong Cross Corrugated Sections,

ROBERTS FILTE MFG. C;)j easily transportable for Cemcut or

(Incorporated) Fill Construction
Darby, Philadelphia, Pa. Write for Book No. 72 and Specifications

No condition or demand beyond us. Write.

T The Pedlar People

Licensed underJEWELL PATENTS ; OSHAW A

AIR COMPRESSORSHEEEEN ROCK DRILLS NN PNEUMATIC TOOLS pm

RAND CLASS ‘““RE” AIR COMPRESSORS

The latest development in power-driven air compressors is the direct motor drive. It gives the highest known
efficiency in power-driven machines,

RAND Class “RE” Direct Connected Motor Driven Duplex Air Compressors combine the economy of the
direct motor drive with the unit con-
struction, enclosed reciprocating parts
and efficient ‘‘flood’’ lubricating system.

The direct electric driven  compressor
must, of necessity, be high speed and
economical and the Class “RE” design
permits of high speed without rapid
deterioration,

In detail, general construction and work-
manship the Class “RE” compressor
embodies the many advantages that
characterize the iClass “R” design.

The addition of steam cylinders may
readily be made, converting the Class
“RE” motor drive into a steam actu-
ated type. Pamphlet K89 is in pre-
paration.

CANADIAN RAND co. LiMmITED
COMMERCIAL UNION BUILDING, MONTREAL, QUE,
OFFICES AT ; TORONTO COBALT ELK LAKE WINNIPEG ROSSLAND VANCOUVER HALIFAX

PNEUMATIC PUMPING SYSTEMS NEENEEEN HAMMER DRILLS ESNSENE COAL MINING MACHINERY

-




