
Single Copies 10 CentsToronto, Februai, //oI. 20—No. 7
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The Wire & Cable Company
MONTREAL

<t> Manufacturers of;M|

\o\\ Solid, Stranded or Flexible
Conductors

* llif! to
Single or Multiple 
Rubber Insulated 
with or without 

Lead Sheath

v
<9

4ND
Paper Insulated

Telephone and 
Telegraph Cables

Paper Insulated 
Lead Covered

Power Cables ■A 600 pair No. 22 B fit S Gauge Paper Insulated Lead Covered Cable

5v/z trade

Copper, Iron and Aluminum

with Weatherproof Insulation 
Slow Burning Wire 

Slow Burning Weatherproof Wire 
Bare Copper Wire

The Northern Electric and 
Mfg. Company, Limited

Sales Agents

Toronto Winnipeg Regina Calgary Vancouver

CZ)

mark

4ND
■

BUYERS' REFERENCE—PACES 6-11: INDEX—PAGE 68
' J

Canadian engineer
(Including THE CANADIAN CEMENT & CONCRETE REVIEW)

A WEEKLY JOURNAL
For CIVIL, MECHANICAL, ELECTRICAL and RAILROAD ENGINEERS and CONTRACTORS

ICF -ORONTt¥
WINNIPEG OFFICE : 

404 Builders’ Exchange
HEAD OFFIC 

62 Church et
MONTREAL OFFICE:

B33 Board of Trade Building
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M. Beatty $ Sons, Limited, Montreal Steel Works.
LIMITEDWELLAND, ONT.

MANUFACTURERS OF

Dredges, Ditchers, 
Derricks,
Hoisting Engines, 
Steel Scows, 
Submarine 
Rock Drilling 
Machinery, 
Centrifugal Pumps, 
Steel Skips 
and Tubs, 
and other Contrac
tors’ Machinery.

Manufacturers of

Steel Casting'sÎ)
Acid Open Hearth System

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

Canal Bank, Point St. Charles, MONTREAL

0

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

:vi

in
R. D. WOOD & CO. >

PHILADELPHIA, PA., U.S.A,

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

Suction Pressure

GAS PRODUCERS
Power Plants

Established 1871

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

Send (or illustrated Catalogue and Manual
Boston, Mass.

ORTHER
CRANE»r All Types and 

Capacities
Advance Machine Works, Ltd., Walkerville, Ontario.

Are You Hoping to Obtain More 
Profitable Engineering Work ?

Write to the Information Department of The Canadian Engineer 
and ask for a qualification blank. It costs you nothing. It Is 
absolutely confidential. It may lead to great advancement for you.
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Moore’s Standard Treatise on Railway SignallingSanitary
Engineering

Highway Crossing Protection

Standard Appliances 
for Interlocking 
and Signalling

Eailmay Signal (Ümupaug
at (üatra&a,.

Canadian Express Building
WORKS AT LACHINE, P.Q.

REVISED BY

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

Member of the Institution of Municipal and 
County Engineers.

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

of drainage and sewerage.

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

large octavo, strongly bound in cloth, gilt.

Price $12 net.

MONTREAL

Consultations and Advice 

Preparation of PI 

Estimates of Cost 

Installation of Plants 

Revision and Repairs 

Renewals, Extensions

Technical Literature of All Kinds ans

Book Dept.,___ _
Canadian Engineer,

Etc., etc., etc.TORONTO, Ont.

Rotary Flame Oil Burning Furnaces BRUSHFor Crucible Steel, Open Hearth Steel, Forging, 
Tempering, Annealing and Shopwork

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

\Siacj Trap | \

Products

Sliding Doorwarn
LEE. ECONOMY 

BURNER
V

PLAN
OF

LEE
OIL-BURNING CUPOLA

Metal
OPEN HEARTH STEEL 

FURNACE
PATENTED

T Motors 
Generators 
Blowers 
T ransformers

Prompt Shipments

Write us for our 
new bulletins 

for 1911

CANADA FORD COMPANY
Have 

you seen 
ourMONTRACanadian Lee Furnace & Burner Co 

Canadian Agencies
BRUSH

OUARTZLITE LAMP?18 Toronto Street 
TORONTO, CANADA

THE Lamp for Industrial Purposes
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Hoisting Engines and Equipment
complete range of Hoisting Equipment

Hoisting Engines 
Derricks
Orange Peel and Clam Shell 

Buckets
Wire Rope and Fittings 
Cableways
Chain Hoists, etc., etc.

We carry a most up=to=date and

■

\

►

>

We also handle a complete line of Railway and Contractors’ 

Supplies, including Concrete Mixers, Rock Crushing Plants, 

Steam Shovels, Locomotives, Dump Cars, Municipal Road 

Machinery, Diving Apparatus, Dump Wagons, Graders, etc., etc.
. ?

WRITE- FOR CATALOGUES

MUSSENS LIMITED
VANCOUVERCALGARYWINNIPEGTORONTO COBALTREAL

r
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WHERE TO BUY
DIRECTORYENGINEERING TRADESAN

FOR INDEX TO ADVERTISEMENTS SEE PAGE 68.

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

Crossings, Railway 
Canadian Ramapo Iron Works, Ltd. 
Manitoba Bridge & Iron Works, Ltd. 
Montreal Steel Works.
Peacock Bros.
Railway Signal Co., of Canada.
The Canadian Fahbank

Whyte Railway Signal Co.

Damper Regulators
D'Este Co., Julian.

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

Derricks
Beatty & Sens, Ltd., M.

* Dominion Bridge Co., Ltd.
Factory Products, Ltd.
Hopkins & Co., F. H.
Manitoba Bridge & Iron Works, Ltd. 
Mussens Limited.
Northern Engineering Works.
Structural Steel Co., Ltd.

Dlgestors.
Leonard & Sons, E.

Diving Apparatus
Date, John.

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

I Peacock Bros.

Draughting Supplies 
Art Métropole.
Berger & Sons, C. L.
Calgary Drafting Co.
Consolidated Optical Co.
Dietzgen Co., Eugene, 

i Hart Co., John A 
Keuffel & Esser Co.

I Peacock Bios.

Drill—Track.
Whyte Railway Signal Co., Ltd.

Drilling.
Bell Co., The Wallace.

Cableways
I Beatty & Sons Ltd., M.

Hopkins & Co., F. H.
Mussens Limited.
Wire & Cable Co.

Caissons.
Foundation Co., Ltd., The.
The Canadian Fairbanks Co., Ltd, 

Cars, Dump.
Hopkins & Co., F. H.
Mussens, Ltd.
Owen Sound Iron Works Co.

3ar Hauls (Wire Cable and Chain)
Hopkins & Co., F. H.
Jeffrey Mfg. Co.
Wire and Cable Co.

Cars. Motor Inspection & Section.
Whyte Railway Signal Co., Ltd. 

Castings, Iron, Steel and Malleable 
Adams Hydraulics, Ltd.
Calgary Iron Works, Ltd. 
lnglis Co., The John.
Manitoba Bridge and 
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.
Hopkins & Co., F. H.
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 Ca.

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

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

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

Air Compressors
Adams Hydraulics, Ltd.
Canadian Agencies.
Canadian Boving Co., Ltd., The.
Canadian Rand Company, Ltd.
Canadian Westinghouse Co., Ltd.
Hopkins & Co., F. H.
Mussens Limited.
Peacock Bros.
Reavell & Co., Ltd., (Vandcleur and Nichols, 

agents).
The Canadian Fairbanks £o., Ltd.

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

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

Arc Lamps
Canadian Agencies.
Continental-! .icht-und-Apparatebau-Gcsellschaft.
Factory Products, Ltd.

Asphalt Blook
Ontario Asphalt Block Co.

Bars, Steel 
Leslie & Co., Ltd.,
Manitoba Bridge &
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.
Vinmg Bros. Mfg. Co.

s Co., Ltd.
Iron Works, Ltd.

A. C.
Iron Works, Ltd.

Boilers, Marine, Stationary and Water Tube.
Tnglis Co., The John.
Leonard & Sons, E.
Petrie, H. W., Ltd.
Poison Iron Works.
Rnbh 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 Toole.
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, etc.
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.

Drills
Canadian Rand Company, Ltd. 
Hopkins & Co., F. H.

Twist Drill
Concrete Mixers

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

Limited.

i Morse
Mussens Limited.

and Machine Co.

Mussens 
Peacock Bros. Drills—Calyx Core.

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

Condensers
lnglis Co., The John.

Mirrlees-Watson Co., Ltd.
Peacock Bros.

Condensing Plant.
Mirrlees, Watson Co., Ltd.

Converters, Rotary
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd.
Tb.» Canadian Fairbanks Co., Ltd. 
Toronto & Hamiltop Electric Co. 

Conveyers
Manitoba Bridge & Iron Works, Limited. 

I Peacock Bros.
rnnadi'an Fairbanks Co., Ltd.

Tod, Geo. H.

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

Dynamos
Bruce, Peebles & Co., Ltd., (Vandcleur aad 

Nichols, Agents).
Canadian Agencies.
Canadian Westinghouse Co.

1 Factory Products, Ltd.
Jones & Moore Electric Co.
Kilmer, Pullen & Burnham, Ltd.
Lancashire Dynamo & Motor Co., Ltd 
"Peacock Bros
The Canadian Fairbanks Co., Ltd,

; Toronto & Hamilton Electric Co.

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

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

•ablet.
Canadian British Insulated Co. 
Factory Products, Ltd.
Wire ft Cable Co.

Ejectors, Pneumatic.
Adams Hydraulics, Ltd. 
Shone Co.

1

h
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THE JOHN INCUS COMPANY
LIMITED

TORONTO - CANADA

Engineers and Boilermakers

m
m

*. "

I ; - 1ÜWWT "}& __^

■ . - ■ ‘ = -

1 ■ : . . -

%:

Our Standard Horizontal Return Tubular Boiler

Inglis ” Boiler, or Corliss Engine.No Plant is complete without an 
We build Boilers of any kind for any service.

t <

Our Corliss Engine has been on the market for Fifty (50) years, and the 
demand to-day is greater than ever. Satisfactory results are what count.

Inglis ” productsWe would be glad to interest you in < <

TORONTO, Canada14 Strachan Avenue
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The Canadian Bridge Co.,Limited
WALKERVILLE, ONTARIO

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

BRIDGES and BUILDINGSStructural Steel Co., ltd., Montreal x f every Description.
60(10 Tons Steel in stock-

Gearings, Cast Steel and Iron.
Sound Iron Works Ce.Hopkins & Co., F. H. 

lnglis Co., The John.
Leonard & Sons, EX 
Mussens Limited.
Northern Engineering Works.
Petrie, H. W., Ltd- 
Peacock Bros.
Poison Iron Works.
Reavell & Co., Ltd., (Vandeleur and 
The Canadian Fairbanks Co., Ltd. 
Waterous Engine Works Co.

(Continued from Page 6). Owen 
Peacock Bros.

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

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

I he Canadian Fairbanks Co., Ltd.
Toronto & Hamilton Electric Ce.

0l Alternating and Direct Current
Peebles & Co., Ltd., (Vandeleur and 

Nichols, Agents).
Canadian Agencies.
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd.
Lancashire Dynamo & Motor Co., Ltd.
Peacock Bros. .
Toronto & Hamilton Electric Company.

Governors' (Turbine).
Kvaerner Brug.

Generators,

Nichole

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

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

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

Guards.
Greening Wire Co., Ltd., B.Engines, Hoisting

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

Heaters.
Leonard & Sons, E.

Holsts, Electric and Pneumatic
Canadian Rand Co., Ltd.

Engineering Works.Northerrf 
Peacock Bros.
The Canadian Fairbanks Co., Ltd.Excavators.

Hopkins & Co., F. H.
Tod, Geo. H.

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

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

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

Filters,
Adams Hydraulics,
F.dmonton Distributing Co..
Roberts Filter Mfg. Co., Inc. 
Stoddart, F. Wallis.

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

Hydrants.
Calgary Iron Works, Ltd.

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

Iron Works.

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

iron Bar, etc.
Leslie & Co.. A. C.
Tod, Geo. H.

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

joist Hangers.
Taylor Forbes Co.

Engineers, Consulting
Adams Hydraulics, Ltd. 
Barber & Young 
Beaubien, Gaspe de.
Bowman & Conner.
Bowring & Logan.
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.

Municipal Gravity, Pressure and Sand

I.td.

Glaubitz, H. J.
Hamilton, J. F.
Lea & Fe 
Jamieson, J. A.
Kennedy, J. C.
Laurie & Lamb.
Mace, T. H.
Macdonald, J. J.
McArthur, R. E.
Merrill, E. B.
Mitchell, C. H., and P. H.
Murray, T. Aird.
Parke & Leith.
Peacock Bros.
Pearn & Co., Ltd., Frank.
Potter, Alex.
Pratt & Ross.
Pringle & Son, Ltd., T.
Shanley, J. M.
Smith, Kerry & CKace.
Standard Inspection Bureau, Limited 
Taylor, James.
Whitmore, J. Darlington.
Wilson, N. D.
Wragge & Fox.

Fire Brick and Clay
American Sewer Pipe Co. 
Ford Iron Co.
Leslie & Co., A. C.
Ontario Lime Association. 
Rogers Supply Co.

rguson.
Ladles .

Northern Engineering Works.
'"ron'tln^nt'aVUcht-'md-Apparatebau-Gcsclhchaft.

j., F. H.
Marine Signal Co., Ltu.

Hopkins & Co
International

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

Floors. _ T .
Chemical Floor & Tile Co., Ltd.

Lime. . . .
Ontario Lime Association.

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

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

Foundations.
Foundation Co., Ltd., The.

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

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

Whyte Railway Signal Co., Ltd.

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

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

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

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

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

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

Mach'nery Riveting
Allen Co., John F.
Canadian Rand Co., Ltd.
Hopkins & Co., F. H.
The Canadian Fairbanks Co., Ltd.

Machinery Transmission
j lnglis Co., The John.

Engines,
Adams Hydraulics, Ltd.
Barc’av Sons & Co.. Ltd., Andrew 
Canadian Boving CoCanadian Boving Co., Ltd., The. 
Goldie & McCulloch Co., Ltd.



Easily taken

up for Water, 

Sewers, or

Gas and

easily Relaid

Never needs

Repairing

or Taring

THE ONTARIO ASPHALT BLOCK COMPANY, LTD.
Works: WALKERVILLE, Ont.Head Office: WINDSOR, Ont.

WRITE FOR PARTICULARS OR CALL AND SEE US

ASPHALT BLOCKS
THE BEST IN THE LONG HUN

MADE IN CANADA

ROYCE LIMITED,
TRAFFORD PARK,

MANCHESTER, ENG.
. ,

i egg
i

w
u

Photograph of 20-ton “Royce” Electrical Crane.

SPECIALISE IN
ELECTRICAL CRANES 

TRANSPORTERS, CAPSTANS,
WINCHES,

(GOLIATH, OVERHEAD & JIB TYRES)

(Ordinary and “ Royce " Patent Free Bollard Types)

etc. YOUR ENQUIRIES ARE SOLICITED.
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Glenfield & KennedyOur goods are sold in Canada by:
JOHN T. FARMER, 428 Coristine Building, 

Montreal, Que.
WALTER CLOUSTON. Chaplin Building, St, 

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

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

LIMITED
Hydraulic and Sanitary Engineers and Ironfounders

SCOTLANDKILMARNOCK
Telegraphic Address ‘GLENFIELD. ” KILMARNOCK

of the above Canadian firms.Prices and full particulars may be obtained by application to any
SEND FOR COMPLETE BOUND CATALOGUE

Photographic Apparatus.
Canadian Kodak Co.

Pressure Regulators
D’Este Co., Julian.
The Canadian Fairbanks Co., Ltd.

(Continued from Page 8).
Measuring Tapes

Dietzgcn Co., Eugene. 
& Esscr Co.

Pipe, Cast Iron 
Ada 
Ford Iron Co.
Gartshore-Thompson Pipe & Foundry Co. 
The Canadian Fairbanks Co., Ltd.

Hydraulics, Ltd. Pulleys
Manitoba Bridge & Iron Works, Ltd. 
Mussens Limited.

Keuffcl 
Peacock Bros.
The Canadian Fairbanks Co., Ltd. Peacock Bros.

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

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.

Pulverizers.
Owen Sound Iron Works

Pumps
Adams Hydraulics, Ltd.
Barclay, Sons & Co., Ltd., Andrew.
Beatty & Sons, Ltd., M.

Canadian Agencies.
Canadian Boving Co., Ltd., The.
Canadian Rand Co.
Canadian Fairbanks Co.
Glenfield & Kennedy.
Goldie & McCulloch Co., Ltd.
Hopkins & Co., F. H.
Inglis Co., The John.
Leonard & Sons, 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., (Vandelcur and Nichols 

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

Moulds.
Mussens, Ltd.

Motors
Adams Hydraulics, Ltd.
Bruce Peebles & Co., Ltd., (Vandelcur 

Nichols, Agents).
Canadian Agencies.
Canadian Westinghouse Co.
Factory Products, Ltd.
Jones & Moore Electric Co.
Kilmer, Pullen & Burnham, Ltd. 
Lancashire Dynamo & Motor Co., Ltd. 
Mussens Limited.
Peacock Bros.
Toronto & Hamilton Electric Company.

Motor Starters.
Kilmer, Pullen & Burnham, Ltd.

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

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

Pipe Coating (Steel)
The Canadian Fairbanks Ca.# Ltd.

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

Plants, Cement.
Owen Sound Iron Works 

Pneumatic Tools 
Canadian Rand Co. 

Pneumatic Work 
Foundation Co., Ltd., The,

Oils
Galena-Signal Oil Co.
Queen City Oil Co., Ltd

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

Packing
Gutta Percha Rubber Mfg. Co. 

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

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

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.,

Railway Signal Co., Ltd.

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

Presses, Hydraulic and Power
Inglis Co., The John.

Limited.

Ltd.
i Whyte

Rails.
Gartshore, J. J. 
Hopkins & Co., F. H. 
Provincial Steel Co.Mussens 

Peacock Bros.
Perrin & Co , Ltd., W. R.
The Canadian Fairbanks Co., Ltd. 

I Tod, Geo. H.
! Wood & Co., R. D.

Paterson
Railway Signals.

Montreal Steel Works.Penstocks
Adams Hydraulics, Ltd. 
Glenfield & Kennedy. 
Inglis Co., The John.

Railway Signal Co., of Canada. 
Whyte Railway Signal Co.
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PHILLIPS ELECTRICAL WORKS, LTD.EUGENE F.

Bare and Insulated Electric
Wires TORONTO OFFICE, 

TRADERS BANK 
BUILDING

GENERAL OFFICES 
AND FACTORY, 
MONTREAL, Canada.

Track Jacks
Hopkins & Co., F. H.
Montreal Steel Works.
Mussens Limited.
The Canadian Fairbanks Co., Ltd.

Whyte Railway Signal Co., Ltd.

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

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

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

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

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

Stone, Manufactured.
Roman Stone Co.

Surveying Instruments 
Art Métropole, The.
Berger & Son, C. L.
Dietzgen Co., Eugene.
Hart Co., John A.
K cuff el & Esser Co.
Peacock Bros.

(Continued from Page 10)
Railway Supplies

Brown & Co., A. G.
Coghlin & Co., B. J.
Hopkins & Co., F. H.
Koppel Co., Arthur.
Mussens Limited.

Whyte Railway Signal Co., Ltd.

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

%

Transformers
Canadian Agencies.

Pullen fit Burnham, Ltd.Kilmer,
Peacock Bros.
The Canadian Fairbanks Co., Ltd. 
Toronto & Hamilton Electric Company.

Trucks
Inglis Co., The John.

Turbine Pumps.
Kilmer, Pullen & Burnham, Ltd.

Turbine Regulators.
Kvacracr Brug.

Turbines , T.
Canadian Boving Co., Ltd., The 
Escher, Wyss & Company.
Hamilton Co., Wm.
Kuhnert & Co., A.
Kvacrner Brug.
Peacock Bros. n T..
The Canadian Fairbanks Co., Ltd.

Vacuum Pumps.
Mirrlees, Bickerton & Day, Ltd. 

Watson Co., Ltd.

UniversalRatchett Drills,
Mussens Limited.

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

Riveters
Allen Co., John F.
Canadian Rand Co.
Hopkins & Co., F. H.

Road Preservatives
Paterson Mfg. Co., Ltd.

Rock Crushers
Brown & Co., A. G.

& Co., F. H. 
Limited.

Hopkins 
Mussens 
Peacock Bros. 

Tod, Geo. H.

Mirrlees,

Valves
Adams Hydraulics, Ltd.

Iron Works, Ltd.Ca'garv
Glenfield & Kennedy. 
Peacock Bros.
The Canadian
Wood & Co., R. D.

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

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

Fairbanks Co., Ltd.

Switchgear.
Kilmer, Pullen & Burnham, Ltd.

The" Canadian Fairbanks Co., Ltd.

Water.
Roberts

Water Meters
Buffalo Meter Co.
Glenfield & Kennedy.

Waterworks Supplies
1 Adams Hydraulics, Ltd.

Glenfield & Kennedy.
! Municipal Construction Co., Ltd.

The Canadian Fairbanks Co., Ltd. 
1 Wood & Co., R- D.

Swiicnes, Railway
Canadian Ramapo Iron Works, Ltd. 
Manitoba Bridge* & Iron Works, Ltd. 

Montreal Steel Works.
Rules

Lufkin Rule Co. Filter Mfg. Co., Inc.
Peacock Bros.Schools, Engineering

McGill Railway Signal Co., of Canada. 
Whyte Railway Signal Co., Ltd.University. 

School of Mining.
Posts

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

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

Sewage Disposal 
Adams Hydraulics, Ltd.
Hecnan & Froude.

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

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

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

Smokeetaoke.
Leonard & Sons, E.

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

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

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

Wallace.

Wire and Cable
Coghlin & Co., B. J.

Products, Ltd.Factory 
Greening Wire Co 
Hopkins & Co., 
Mussens Limited.
Parke & Leith.
Wire & Cable Co.

Lta., The B
F.' H.

Ties, Railroad
Lindsley Bros. & Co.

Tile Machines.
Cement Tile Machinery 
London Concrete Machinery Co.

Tools
Armstrong Bros. Tool Co.

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

Tools, Pneumatic
Canadian Rand Co., Ltd.

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

Co.
Wire, Electric 

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

Products, Ltd.

Wire Rope
Canadian Agencies. 
Coghlin & Co., B. J. 
Hopkins & Co., F. H 
Peacock Bros.
Wire & Cable O

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

ON BOTH ADVERTISER AND PUBLISHER
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CONSULTING ENGINEERS
Frank Barber, 

York County Engi
C. R. Young, B.A-Sc., 

A.M.CanSoc.CE.
Tel. M. 890

flELDINGS CÆLC0MPANY Laurie & Lamb
Building and Bridge design in Steel or Re

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

Reports.
15 Toronto Street, TORONTO.

______________^ John S. Fielding.

BARBER & YOUNG
Bridge end Structural Engineers Consulting Engineers

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

211 and 212 Board of Trade Building 
MONTREAL

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

Day, M. 1664 
Night, C. 118 or N. 3217

Estimates.
{ 57 Adelaide St. E., 

TORONTOPhones
C. M. Canniff.

A.M.C.S.C.E. Ass.A.I.E.E.

WALTER J. FRANCIS, C.E. R. S. LEA & H. S. FERGUSONDeGASPE BEAUBIEN
ENGINEERSConsulting Engineer 

COMMERCIAL UNION BUILDING 

MONTREAL

B.Sc.
CONSULTING 

ELECTRICAL ENGINEER
Liverpool & London & Globe Bldg.,MONTREAL

Water Supply, Sewerage, Water Power 
Development and Transmission, Steam 
Power - Plants, Pulp and Paper Mills, 

Examinations and Reports.
Member Canadian Society Civil Engineers 
Member American Society

405 Dorchester St„ West, MONTRIAL
Telephone Long Distance Uptown 751Civil Engineers

BOWRING & LOGAN,
ENGINEERS

T. HARRY MACEThe

JOHN GALT SNGINESR
Reinforced Concrete Designing, Structural 

Work for Architects and Engineers, 
Power and Lighting Layouts.

OFFICE, 630 CONFEDERATION LIFE BLDC. 
TORONTO, ONT.
Telephone M. 5773.

Steam, Hydraulic, Electric Power 
and Industrial Plants 

Plans, Reports, Supervision and Tests 
Telephone M. 4768.

engineering company
Specialists in Municipal work. 

Toronto and Winnipeg.34 Victoria St„ TORONTO JOHN CALT. JOHN HADDIN

CARTWRIGHT, MATHESON & CO. H. J. GLAUBITZ, C. E. J. J. MACDONALD
CIVIL ENGINEERConsulting Engineer.

Electric, Hydraulic, Steam Engineering, 
Blast Furnace and Mill Practice. 

Structural Work.
217 Continental Life Bldg., 

TORONTO.

CONSULTING ENGINEERS
All kinds of Engineering work done. Plans and 
Blue Prints made. Estimates furnished for Water 
Works, Sewers, etc. Cement tested. Work under 

Irrigation Act a specialty.
Office :

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.

397 Toronto St., MEDICINE HAT, Alta.

Chipman & Power
Civil Engineers

TORONTO

J. F. Hamilton, b.a.sc. Reginald E. McArthur
General Engineering.

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

Mine Surveying, etc., etc.

Dominion Land Surveyor, 
Irrigation and Hydraulic Engineer.

Rooms 5 and 6, Whitney Block,

LETHBRIDGE, ALTA.

WINNIPEG
Willis Chipman Geo. H. Power 211 Sherlock Block. Lethbridge, Alta.

Timber Limit Surveying, Subdivision and 
Mining Work a Specialty. J. A. JAMIESON L. B. MERRIAM consulting

---------- -—-------------- Engineer
SPECIALIST ON RAILROAD WORK 

609 Builders’ Exchange Bide. 
Winnipeg, Man.

Member Canadian Society Civil Engineers ; 
Member Western 
Member American Railway 

Maintenance of Way Assoc.

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

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

Consulting and Designing Engineer 
GRAIN ELEVATORS 

Board of Trade Bldg., Montreal
Member Canadian Society Civil Engineers 
Member American Society Civil Engineers EngineeringMUNICIPAL WORK and

H. K. Butcher, m sc.
P. W. Gregory,

M. A. Maxwell, b.sc.
B.C.L.S. James C. Kennedy

DUTGHER, MAXWELL & GREGORY Member Can. Soc. C.E.
Civil and Hydraulic Engineer.

Water Power Development, Water Supply 
Systems, Irrigation, etc. 

Consultations, Reports, Plans, etc.

413 Pacific Building, Vancouver, B.C.

Engineers and Surveyors
Examinations. Reports. Construction, 

Development.
Charles H. IDitchell 
Pcrtival H. Dlitcbell

Consulting and Sup rvlslng 
Engineers

319 Pender St. W.. VANCOUVER, B.C.
________ Bkanch Office : Vernon, B.C.

R. W. FARLEY,
O.L.S., MEM- CAN. SOC. CB-

S. E. FARLEY 
O.L-S.Q.L.S-

G. M. LANG.
A.M. Can. Soc. C.E.

W. P. MAJOR, 
A.R.I.B.A. Hydraulic, Sttam and Electric Power Plants 

Industrial, Electricals Municipal Engineering

Traders Bank Building, Toronto

R.W.iaS.E.FARLEY ARCHITECTURAL
ENGINEERING

Power Development, Water Works, Sewerages, 
Roads and Bridges, Surveys, Plans, Reports, ’ 

Examinations and Specifications.
Offices—11 and 12 Board of Trade Building 
231 Eighth Avenue, V\ est, Calgary, AlbertaOTTAWA, ONT
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CONSULTING ENGINEERS
EDWARD B. MERRILL J. Darlington WhitmoreT. PRINGLE & SON, LIMITEDB.A., B.A.Sc„ Mem.Can.Soc.C.E., Mem.A.I.E.E.

ENGINEERS & ARCHITECTS.
Hydro Electric and Steam Power Plants, 
COMPLETE DESIGNS OF FACTORIES 

AND OTHER INDUSTRIAL WORKS.
Telephone Main 598.

CORISTINE BLDû-, MONTREAL.

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

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

Tel. 878.

ENGINEER,
Power Developments and 

Electric Lighting, Electric 
Municipal Engineering,

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

Transmission,
Railways,

Industrial
Long Distance.

Toronto

Night. Col. 286.Telephone, M. 2560.Telephone Main 2560 J. M. ROBERTSON
Limited Norman D. Wilson, B.A. Sc.T. AIRD MURRAY

A.M-, Can. Soc. C E.
303 Lumsden Bldg., Toronto

Municipal and Railway Engineering 
Surveys made

Dominion Land Surveyor, Ontario Land Surveyor

M. Can, Soc. C.E,
Consulting Engineer to the Saskatchewan Gov
ernment, and Municipal Consulting Engineer 
for Sewerage—Sewage Disposal—Water Supply 
and Purification.

303 Lumsden Bldg., Toronto, Can.

Consulting Mechanical 
and Electrical Engineers

BOARD OF TRADE BUILDING, MONTREAL

WRAGGE & FOXH. C. French.
Superintendent. SMITH, KERRY & CHACEWm. Newman, C.E. 

Manager. M. M- CAN. SOC. C.K.Engineers
Hydraulic, Steam, Electric, Railway, Municipal, 

Industrial.
WM. NEWMAN & CO. Impartial Expert Advice.

Representatives of
Sir Douglas Fox 4. Partners,

LONDON, ENG.

Engineers & Contractors.
409 Ashdown Block - - WINNIPEG. Man.

Cable Address “Smithco."W.U. Code used.
TORONTO, WINNIPEG, CALGARY 

VANCOUVER.
Cecil B. Smith, j' G. G. Kerry. W. G. Chace.Railway and Municipal Work. 

Reinforced Concrete a Specialty.
612.613 Traders Bank Building, Toronto

J. M. SHANLY IT PAYS TO ADVERTISE 
IN THE CANADIAN ENGI
NEER. EVERY READER IS 
A POSSIBLE PURCHASER

Alexander Potter,C.E.
U. AM. SOC. C. B.M. CAN. SOC. C. B.

Specialist in
and Sanitary Engineering, CIVIL ENGINEER.

Hydraulic 
Water Supply and Purification, 

and Sewage Disposal.

Room 810, Board of Trada, 
MONTREAL.

Railways, Bridges, 
Foundations, Hydraulic Works

Sewerage

114 Liberty St. New York City.

Jas. W. Moffat, M.Can. Soc. C.E.,Pres. T. C. Irving, Jr., A.M.,Can. Soc.C.E.,Soc’y
the duckworth-boyer

STANDARD INSPECTION BUREAU, Ltd.Engineering and Inspection Company, Limited 
Inspecting and Consulting Engineers

Mill, Shop and Field Inspection of Bridges 
Specialty; Tests '
Rails and-----------  . .
ings of all Classes, Boiler and Marine Plates, etc. 
tions and Reports.
Office: 171 St. James St.,

Inspecting and Consulting Engineers
Expert Examination and Tests of Material and Workmanship. Inspeo- 

steel Rails and Fittings, Cars, Locomotives, Bridges, Structural 
Resident Inspectors located at all 1m-

_ s and Structural Work a
of~ Materials of Construction ; also Mill Inspection of 

Track Supplies; Foundry Inspection of Steel and Iron Cast- 
- - - • * -*■- Expert Examina

tion of
Material, Cast Iron Pipe, otc. 
portant Manufacturing Centres.

MONTREAL, P. Que. Head Offices : 1314 Traders Bank Bldg., Toronto

dominion bureau

ROBERT W. HUNT & COMP'Y, ENGINEERS
Bureau of Inspection, Tests, and Consultation, 

Chemical and Cement Laboratories
CANADIAN EXPREYsFIBÜIUïlNB"AMcGllL0STRSEET. MONTREAL

CHARLES WARNOCK. Manager

COMPANY OF CANADA 
Expert Inspection—Tests and Reports.

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

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

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

THE PIONEER INSPECTION

Manufacturers of“BLANC” WHITE PORTLAND CEMENT COMMON SENSE THINGS 
For FIELD SURVEYS O'A pure, white, stainless Portland Cement ; it is very 

strong and is used in various ways to great advantage CANADIAN BRANCH
CHICAGO STEEL TAPE CO.,

WINNIPEG. MAN.
J. D. MACDONELL & CO.

Toronto, Can.19 Yonge Street Arcade 160 Princess Street

The Calgary Drafting Co.
ENGINEERING and DRAFTING

to advertise in The 
Canadian Engineer. 

Every reader is a possible purchaser.

IT PAYSMaps, Tracings, and Blue Prints.
Irrigation, Hydraulics, Sewerage, Industrial Railway Spurs. 

A complete stock of engineers* and draftsmen's supplies.
Calgary, Alta.222 8th Ave, W.



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, Calgarv, Alta.
When writing to Advertisers mention The Canadian Engineer 

—you confer a favor on both Advertiser and Publisher.

ARMSTRONG S STEEL LATHE DOGS 
Have Hardened Tool Steel Set Screwsu

Heavy Duty Dog

ALL SIZES

□1 /■| inch to 8 inches 1
!

IIIf you want the best 
specify i

'

ARMSTRONG 
^ARMSTRONG Bros.TOOICO.

4 "The Tool Holder People"
107 N. Francisco Ave., CHICAGO, U.S.A.
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CONTRACTORS’ DIRECTORY.
Any contractor can have his name and address in this list. Terms for such insertion can be obtained 

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

GENERAL CONTRACTORS PAVING CONTRACTORS

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

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

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

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

199 Yonge Street, Toronto

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

THE EXCELSIOR CONSTRUCTING & PAVING 
CO., LIMITED.FARRELLY BROS. 306 Manning Chambers, Toronto

NATIONAL PAVING & CONTRACTING CO., LTD.,
Scott Block, Winnipeg.

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

42 Merchants Bank Building, Winnipeg.
E. W. HYDE, Jr.,
THOS. KELLY & SONS,

Nanton Building, corner Portage Ave. and Main St.,
Winnipeg, Man.

10 Adelaide St. E., Toronto. WESTERN PAVERS, LIMITED,
National Trust Building, Winnipeg.

Mcknight construction co.
Peterkin Building, Toronto. CONTRACTORS SHOULD INQUIRE ABOUT 

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

Arnprior, On'J. R. McQUIGGE,

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

MacKINNON, HOLMES C£L COMPANY, LIMITED,
SHERBROOKE, QV5.

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

BABBITT METALijfc

Pig and Ingot Tin
Brazing Spelter 

Phospor Bronze
Write for Prices

Ingot Copper
Phosphor TinSlab Zinc

,wwi
The Canada Metal Co. Ltd.,Toronto



John H. Wilson & Co.
--------LIMITED--------

BIRKENHEAD, ENGLAND
rI

<5■mil
1

II m

t

RAILROAD WRECKING CRANE.

WILSON STEAM SHOVELS. 
STEAM AND ELECTRIC CRANES.

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 » 9

(Illustrated)

Published every Friday, price 6d •

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.

Escher Wyss & Company
Zurich (Switzerland)

Snecialtiesi-Waler Turbines and Pressure Pinelines

Turbines For any
M

from headI ■

one-half and any 
quantifyto

, *

16.000 of
h.p. water

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

THE CANADIAN ENGINEER 15February 16, 1911.
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“BECK”
Vertical Filing Case Wm.P.McNeil&Co.

Limited
For Drawings, Tracings, Maps, etc.

Structural SteelworkIEiEsIBI
Common sense 
filing case 
which any Draw
ings may be ex
tracted without 
disturbing the 

order of the 
balance

by

Manufacturers
and Contractorsx for

Bridges, Buildings, Piers, 
Mine BanK Heads, 
Water Towers, etc.

Manufacturers
Mathematical and Surveying Instruments 

Drawing Materials

EUGENE DIETZGEN CO.,Ltd.
New Glasgow Nova Scotia.Toronto10 Shuter Street

INDUSTRIAL LOCOMOTIVES
STANDARD AND NARROW GAUGE 

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

Rigging.
Interchangeable Parts.

m
ATLANTIC STEAM SHOVELS

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

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

JLA

h

I LJ

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

M
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Cable—“TOD,” Toronto. Phone Adel. 12 jCRANES Electric Jib Cranes

BROADBENT’S CRANES ,h,o„6h„„,.
Great Accessibility - Machine-Cut Gears - Liberally-Rated Slow-Speed Motors.

Broadbent’s Electric Capstans are Self-Contained — Casing is accessible, but 
absolutely Watertight

Prices quoted f.o.b. any point in Canada. Freight and Duty Paid on application to

Electric Overhead

Control is Fool-Proof.

GEO. H.TOD, 2I3 Manning Chambers, Queen St.West,TORONTO
Sole Agent for well-known British Manufacturers of WOOD PULP PRESSES and Hydraulic Machinery of all kinds. Machine Tools, 
Stamping, Punching and Shearing Machines. Machines for stamping Cycle, Motor and Sewing Machine Parts, Bucket-Making Machinery, etc., etc.

Bridge and Construction Department

Poison Iron Works THE PENNSYLVANIA STEEL CO.
STEELTOIM, PEIMNA., U.S.A.

Limited Design—Fabricate—Erect 
All Structures of SteelCanadaToronto

NEW YORK, N.Y.
71 Broadway. 

BALTIMORE, MD 
Continental Trust Bldg. 

BOSTON, MASS.
70 Kilby Street. 

CHICAGO, ILL. 
Western Union Bldg. 
MEXICO CITY, MEX. 
Edificlo de "La Mutua."

PHILADELPHIA, PA. 
Morris Building. 

SAN FRANCISCO, CAL. 
1505 Chronicle Bldg. 
ST. LOUIS, MO. 

Commonwealth Trust Bldg. 
LONDON, ENG.

110 Cannon Street 
STEELTON. P*

At Works.

Steel Shipbuilders 
Engineers W Boilermakers

WELDING vs. RIVETTING
Iron or Steel Tanks for the storage of Gas,If you use

Oils, Acids, or liquids of any kind, you will save money
by getting a tank without rivetted joints

Give our WELDED TANK, 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 absolutely tight -------

International Marine Signal Co., Ltd.
OTTAWA CANADA
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NOVA SCOTIA STEEL & COAL COMPANY
LIMITED

Manufacturers of

STEEL
MERCHANT BARS

Any Widths 

HAMMERED SHAFTS

SHEETS AND PLATES—From 12 gauge up to x inch thick.
up to 50 inches.

HEAVY FORGINGSI
Nothing Required in Canada too Large for Us

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

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

The Famous Old Mines “ SYDNEY ”

COAL Shipping Port 
NORTH SYDNEY

Collieries 
SYDNEY MINES

An Unsurpassed Evaporating Coal.
Highest in Carbon, Lowest in Ash.

Unrivalled Facilities for Bunkering at North Sydney.

THE BEST STEAM COALTHE BEST HOUSE COAL

OUICK DISPATCH LOADING
Two points that always appeal to Shipowners

BEST RESULTS STEAMING

SAILING VESSELS LOADED PROMPTLY

For Prices and Other Particulars, Apply to

Head Office, New Glasgow, N.S.
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Ham, Baker & Co.
LIMITED

[

ENGINEERS
Westminster, London, England *

1 j

I
*m ih] il■

Penstocksl, I'l' vf. ,l:

61 I1X'.: !

and ;

- Sludge Valves 

as Supplied 

for the 

Toronto 

Sewage 

Purification 

Works

: I1ii
il

.Iill '
II km■ipi|L a1
HI gag11 !„
oi

I

J

msMil r
'I Bp! □1(■

I
I
; !

ritIfl

t
i_ r~

X\Prices and Particulars on Application r-i
\

Telegraphic Address : Telegraphic Codes Used :
A.B.C. 4th edition 
A. B.C. 5th edition 
Lieber’s

Fire Fittings will be the subject for next week

XXPenstock-London’ ’
xXXx

u



De psbrL^!r^OTp^ essl
Morocco $2.00

Designing and Detailing of Simple Steel Structures
By Clyde T. Morris, C.E. 201 pages, sizeôxg. Coth$2.25ne

Design of Steel Mill Buildings, and the Calculation
Framed Structures-By M,io s.of Stresses in

Second Edition, enlarged, cloth, 6/2 x 9 
tables and 189 illustrations in the text.

inches,
PriceKetchum 

464 pages, 42 
$4.00 net

Desian of Typical Steel Railway Bridges
U fy W Chase Thomson, M. Can. Soc. C.E. Cloth, 6 * 9 

inches; vii.+178 pages, 2, diagrams and deta.l drawings.

Price $2 net
the Designing of Modern

-Turneaure. 
es, profusely

Theory and Practice in
Framed Structures—By John
Eighth Edition, Revised and Enlarged, 
illustrated, cloth, price $10.00

Text-Book on Roofs and BridgCS-By Jacoby Merriman.
6th edition, 316

son -

Stresses in Simple Trusses, 
cloth, $2.50

Part I.
pages,

Part II. Graphic Statics. Third edition, 234 pages, cloth,

$2.50
Fourth edition, rewritten. 374Part HI. Bridge Design.

pages, cloth, $2.50

Part IV. Higher Structures.
enlarged, 374 pages, cloth, $2.50

Third edition, revised and

Technical Book in print.We can promptly supply any
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International . .
CHICAGO, 
ILL., U.S.A.Municipal Congress

September 18th 
to 30th, 1911and Exposition

'P'HE CONGRESS will be participated in by Municipal officials and duly 
appointed delegates from all of the principal cities of America and 

Foreign Lands, together with the members of National and International 
organized bodies concerned in any particular branch of civic work or in 
clean, economic municipal government as a whole. The world’s brightest 
as well as practical minds will deliver to the Congress papers bearing on 
that special line of municipal undertaking which they have made their 
respective studies for a lifetime.

'^'HE EXPOSITION will comprise not only municipal exhibits of every 
variety, but also the works of the great inventors and manufacturers 

of the world, who are manufacturing and providing municipal supplies for 
the universe.

LOCAL FORCES PARTICIPATING :
Civic Federation of Chicago 
City Club of Chicago 
United Charities of Chicago 
Rotary Club of Chicago

The City of Chicago 
Chicago Association of Commerce 
Citizens’ Association of Chicago 
Industrial Club of Chicago

jyjANUFACTURERS, dealers, contractors, engineers or other contribu
tors to a city’s requirements have never before been offered such a 

practical method of promoting their business interests in such a substantial 
manner as is provided for them by this great Congress and Exposition, 
where their exhibits may be inspected by hundreds of thousands of visitors 
interested in the most approved exemplification of material advancement.

^^FFICIAL REPRESENTATIVES of municipalities of the civilized world 
will be present, not alone for the purpose of participating in the Con

gress, but deeply interested in the object lessons to be afforded by the varied 
exhibits.

FULL INFORMATION UPON' APPLICATION TO EITHER OF THE UNDERSIGNED

JOHN M. EWEN, Chairman CURT. M. TREAT, Secretary 
JOHN MAC VICAR, Commissioner General of Congress 
EDWARD H. ALLEN, General Manager of Exposition

1107 Great Northern Building CHICAGO, ILLINOIS
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1911 Jeffrey Bucket 
Elevators for

1845

W. $ L. E. GURLEY
TROY, N.Y.

Largest Manufacturers in America of
handling Coal, Stone Ore, 
Cement, Grain, etc., built in 
styles and capacities to suit 
all requirements.

FIELD INSTRUMENTS
for Civil, Mining and Hydraulic Engineers and Land Surveyors

View of Jeffrey Continuous 
Bucket Elevator 95 feet high, 
capacity 750 tons per hour} 
handling stone,

ri
Ç <

I We design and. build Conveyers, 
Screens, Crushers, Dump Cars, 
Grab Buckets, Coal and Ashes 
Handling Machinery for Power 

1 Plants, etc.

;}*& ' - am

wmm
Write for Catalog 81.

The Jeffrey Mfg. 
Company
MONTREAL.

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.

Cote and Lagauchetiere Streets. 
Toronto Office : 174 King St. East.

General Steel ContractorsWhen Raising 
Sewage or Water The Manitoba Bridge 

® Iron Works, Limited
WINNIPEGMAY ?WE

Steel Framing for Buildings 
Roof Trusses

Bridges, Railway and Highway
Steel 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

giHELP
YOU

. i
AUTRAM EJECTOR

Adam's Pat.)

A DAMS-HYDRAULICS
LIMITED

ENGLANDYORK
Cable Address : Sanifera York. Western Union Code.

Phone 
Main 5446F. HANKIN, Acting Agent.

Canadian Office : 230-1 Coristine Buildings 
MONTREAL
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HYDRO-ELECTRIC POWER DEVELOPMENT AT 
REVELSTOKE, B.C.

it is estimated that the discharge has been as high as twelve 
thousand cubic feet per second for a short time, while its 
low-water flow is estimated to be as low as three hundred. 
The main line of the Canadian Pacific Railway is built in 
the north wall of the canyon overlooking the old dam and 
flume (see Fig. 
keep the water level at flood at a safe distance below the 
rails. The scour of water over the old dam had eaten away 
a large portion of the schistose rock below the dam, under
mining the timber apron and carrying away timber crib 
supports and protection for the flume immediately below 
the dam.

The power plant nearing completion on the Illicillewaet 
River, near Revelstoke, British Columbia, is an example of 
a municipally owned plant purchased from a private company, 
and now forming a valuable asset to a growing city. It also 
is interesting .from a construction standpoint, illustrating the 
building of a large concrete dam in a narrow canyon, and 
from a designer’s standpoint on account of the means 
adopted to handle very severe frazil ice conditions.

Present Power Plant.
About fifteen years ago a private company built the 

present power plant on the Illicillewaet River, about two 
miles west of the centre of the city, generating there 125 
kilowatt by means of a timber dam at the head of a canyon, 
down which a square flume was built for a distance of fifteen

), and any proposed development had to

New Development.
In November, 1909, it was decided to construct a new 

permanent dam at a point about two hundred feet below the 
old one on a roof in the bottom of the river extending be
tween an overhanging canyon wall on the south and a solid 
rock point on the north side of the canyon. It was decided
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Dam before Turning Water Over for Flood Season. 

Ten-inch Board on Sluice.
Cofferdam on Left Overflow.

hundred feet, about half of which was under pressure, ter
minating- in a steel casing in a wooden power house. On one 
side of this casing was a 500 horse-power Samson turbine, 
designed to operate under a head of thirty-seven feet. The 
single phase, belt-driven generator was next duplicated on 
the other side of the turbine, and later a three-phase machine 
of 150 k.w. was installed on the same shaft to carry the power 
load. This plant was bought by the city in 1903.

Auxiliary Gas Plant.
On account of severe frazil and slush ice conditions 

peculiar to this turbulent mountain stream it was decided, 
about five years ago, to install an ordinary gas-producer 
plant with a 125 horse-power engine, belt-connected to the 
same shaft as the turbine. (See Fig. .) The turbine shaft 
operated at a speed of 275 revolutions, and the engine at 175.

Conditions on River.
In the winter slush ice would sometimes block the Illi- 

cilliwaet for a distance of three miles to its junction with 
the Columbia and back into the tailrace, which was connected 
with the river by a short channel, and about eight feet above 
low water. The discharge of the river has a very large varia
tion (as far as has been determined to date being estimated 
as high as forty to one). Owing to landslides and avalanches

to build this dam to a height sufficient to create as large a 
pool as possible above for handling the frazil ice ; to provide 
sluices to maintain a constant head at a safe distance below 
the railway, and to connect the power-house and old ma
chinery with a new six-foot wooden pipe line replacing the 
old flume.

It was later decided to raise enough money at the same 
time to ins1 all a new unit and change from single-phase to 
three-phase for distribution in the city, remodelling, so far 
as possible, the distribution system therein.

The accompanying plans show the dam as built with 
large construction sluiceway, blow-off for handling silt and 
anchor ice close to the rack-bars with an intake at right 
angles to the stream, provided with two sers of rack-bars 
and provision for steam heating of same in very severe con
ditions, together with stop-log sluiceway, taking the ice 
raked from the rack-bars.

Power-House Layout.
The power-house layout was designed to meet existing 

conditions and allow of gradual replacement of old plant 
without interfering with operation. In Fig. is shown the 
proposed development without any reference to the old plant
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engine will be finally moved and belted direct to the gas 
engine as shown on plan. No details in regard to switch
board gallery, machine shop and boiler-room have as yet 
been worked out. Unit No. i has been built in a separate 
building, and the new switchboards for it placed therein 
temporarily. »

The old plant had a rated capacity of 400 k.w., 250 k.w. 
of which was single-phase and 150 k.w. three-phase, 
old casing and turbine are still able to operate from the old 
flume, and a new 250 K.V.A. three-phase machine has been 
installed on the old foundations to replace the single-phase 
machines, which will now be sold. Unit No. 1 consists of 
a goo horse-power single runner spiral casing turbine, manu
factured by the Jenckes Machine Company, direct connected 
to a 450 K.V.A. three-phase, sixty cycle Westinghouse gen
erator, with outboard exciter operating at a speed of 600 
R.P.M. This unit was designed to operate under a head of 
seventy-three feet and carry the full lighting and power load. 
With overload this would carry the normal increase of the

of the work. Water was diverted by coffer dam to the south 
side of the expansion joint and the central part of the dam 
built up to an elevation of one hundred between the ex
pansion joint and the power and diversion flumes. These 
were built on the slide rock from the railway cutting above, 
and it was a difficult problem to carry them over the dam- 
site. A concrete cut-off wall under the unwatering flumes 
was built on the line of the upper toe connecting the central 
portion of the dam to the north wall. It was found impossible 
to complete this portion of the dam further until the last 
thing in the spring, after the footings on the south side 
had been obtained by diverting the water by a second coffer
dam into the 8x12 sluice above mentioned. Serious delays 
when this stage of the work had been reached caused 
grave apprehension that it would not be possible to com
plete the dam before high water ; and it was neces
sary to carry on the work with this possibility in view 
so as not to jeopardize the safety of the supply of power 
for the city until high water had subsided. A short
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except that the old power-house is shown in full lines. The 
ig 10 addition to the power-house is of brick or concrete 
foundation, and the proposed extensions of this to take in 
the three additional units as shown in dotted lines. Pen
stock No. 1 was built to serve units No. 1 and No. 2, and 
the connections were so constructed that the blow-off at the 
end of the penstock could be moved when No. 2 was in
stalled and placed at the end of the penstock, while unit 
No. 2 will be connected to the penstock, and No. 1 by four- 
foot pipe and gate-valve.

No. 1 is gated from the penstock by 48-inch horizontal 
valve. The old flume enters the power-house on the line of 
Penstock No. 2, which will replace it, and will serve units 
No. 3 and No. 4, which will be duplicates of No. 1 and No. 2, 
and will, in addition, have a connection to No. 2. The next 
step in development will be the addition of Penstock No. 2 
and completion of unit No. .2 ; units No. 3 and No. 4 may be 
added when the load increases. The 150 k.w. generator at 
present operating from the jack-shaft from turbine or gas

city lighting and some additional power for another year or 
two. The balance of the plant was designed to operate as 
an auxiliary until the old flume was useless, at which time 
Penstock No. 2 would be built and connected up with a new 
turbine to 250 K.V.A. unit, which will then complete unit 
No. 2. The other extensions have already been explained.

Construction.
The construction of the dam in the canyon was inter

esting and difficult, owing to the fact that the work had to 
be done during low water in the winter time with only limited 
time for completion, and the difficulties which obtain, due to 
necessity for keeping the present power plant running and 
carrying that water and additional water diverted by tem
porary flume through and over the site of the new dam while 
the footings were being excavated and concreted in. Added 
to this, avalanches above, causing sudden rises and falls, 
for which the stream is noted, and unusually high water 
during the winter, were a constant menace to the progress
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shut down of the power plant was necessary when the the sills are painted with preservative coats of asphaltum 
power flume was cut and the footings under the loose paint. This part of the work was successfully done by day- 
rock slide, immediately below the railway track on the down- labor, 
stream side of the dam, were being excavated and con
creted. This work it was necessary to push forward in the 
early spring night and day. Twice the water rose in the 
river, filling the 8x12 sluice and threatening to get beyond 
-control. Finally the new penstocks were built in and the 
north and south sides raised alternately to the level of the 
central completed portion. The gate-house was under con
struction when a flood, the result of hot weather, caused a 
rise of twenty feet in the water against he dam in one day, 
brought down a large amount of old crib and loosened the 
old power flume, and this driftwood was forced against the 
uncompleted gate-house pier, bending the steel and rendering | 
its completion before the floods doubtful. The water poured 
over the incompleted dam to a depth of three feet ; and it 
will be remembered that at this time the 8x12 sluice was 
under a head of thirtyfive feet, and the large 18-inch timber- 
gate, designed to close it and turn the water over the top of 
the dam, had not yet been placed in the groove which was 
prepared for it. This was an anxious time for everyone 
■concerned, and when the water subsided on the second day, 
gradually falling again to within six feet of the top of the 
sluiceway, it was decided to endeavor to force the bulkhead 
into place. This was accomplished by loading it with rails 
and letting it go with a run. It fell to within eighteen inches 
of the bottom of the opening, and the water was successfully 
turned over the top of the dam, which it had been decided 
to leave for the summer incomplete, but sufficiently high to 
take the water through the new penstock, one of which was 
then connected with the old flume, and operation under water 
power again resumed. It was unfortunate that it was found 
impossible to complete the gate-house at that time, and the 
gate to the 8 x 12 sluiceway had to be blown out during the 
next low-water period and the gate-house foundations built 
in the dry. The dam withstood the summer floods in spite 
of its incomplete condition and flat crest, showing little sign 
of wear, and the crest and piers have since been added, and

On the pipe line are two one-way poppet valves, a man- 
door at its lower end, and a relief valve on the turbine 
casing- just outside of the power-house, discharging into the 
tailrace.
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Looking Down Stream Shows Construction Layout.

Design.
The design of the dam is interesting in view of its loca

tion upon a micaceous schistose rock on the north side, 
which was seamed with quartzite, and very treacherous and 
faulty, and in the centre of the stream came in contact with 
a later intrusion of more evenly laminated layers of diorite. 
This south wall of the canyon was precipitous ; its top over
hung the base about twelve feet. The dam was located on 
the roof connecting the two walls, and given the form of an 
arch upstream by the bend in the dam near the north end. 
In this way, and taking advantage of the position of the 
wall on the south side, it was possible to lighten the section 
of the dam, to take the penstocks out at right angles to the 
abutment, and at the same time obtain a suitable angle for 
the rack-bars in reference to the current.

The structure was built with the least expenditure pos
sible, and to this end the favorable location in reference to 
gravel and rock and ability to handle these by a compact and 
overhead traveller were advantages not often obtained. The 
Illicillewâet is one of the most difficult streams of the pro
vince to handle in flood, due to the immense amount of silt 
carried in suspension and the large quantities of logs 
which come down the canyon. It is intended to handle these 
latter by booms in the pond above. The most difficult pro
blem in design was to obtain satisfactory sluices at a mini
mum cost which would satisfactorily permit of quick opera
tion and maintain a constant head during flood. The location 
of the dam in the canyon is so situated in reference to 
the railway track and with no possibility of enlargement 
of spillway area, without tunneling on the south side, 
had to be met by construction of gates which could be 
lifted clear—were not too large—and yet would permit of
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it is expected that the gate-house will be completed, the 
bulkhead put in place and the full head be put on the dam 
by the time this article appears.

On account of the location of the 6-foot wooden 
pipe line, above the old flume along the foot of the railway 
embankment, its construction, without interfering with the 
operation of the old flume, was difficult and expensive. On 
it there are a number of sharp curves, one of which is less 
than one in fourteen. The timber in the flume is Douglas 
fir, kiln-dried, and is of the very best quality. Both it and

stave
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12'Height over all 
Height of mould board 
Length over all 
Extreme width of body
Width of bit ..............
Total width of clearance when wings are extended .... 14' 
Equipped with air brakes.
Wings and danger operated by air.
Approximate weight

8' 5''
32'
1 o' i'
9'

50,000 lbs.

The problem of snow removal is frequently an expensive 
to the company each winter. This winter they haveone

ordered from the Russell Car & Snow-Plow Company, of 
Ridgway, Pa., one of their newest models of plows suitable 
for electric lines.

The principal dimensions of this plow are :—

of drift through them over the crest. The piers,passage
therefore, had to be made as small as consistent with 
strength, and are heavily reinforced with the best steel ob
tainable. The full head in low water will not be required 
for some years, and until that time the sluice-gates will not 
be installed in all of the openings.

The handling of the frazil ice was, as above indicated, 
of the chief points in design, and the gate-house with 

the rack-bars will indicate the method adopted. Water is
one

This plow is mounted on Russell B-6 all-steel trucks,, 
which are arranged for inside hanging of motors.

A UNIQUE AIR COMPRESSOR.

A machine having alternate steam and direct-electric drive 
and delivering air at two pressures simultaneously.

By H. V. Haight.*
Portrait of New Six-foot W.S. Pipe; Old Flume to Left.

The new plant of the Standard Sanitary Manufacturing 
Company at Toronto is a most modern and complete plant 
for the manufacturing of sanitary enamel ware. Compressed 
air is extensively used throughout the works, a large quantity 
at 25 pounds pressure being used for operating oil fires, 
while a smaller amount at too pounds pressure is used for 
sand rammers ,enamel shakers, air hoists, pneumatic tools- 
and appliances generally. Air at both of these pressures, 
25 pounds and too pounds, is supplied from one compressor, 
which automatically proportions the amount of air delivered! 
at each pressure. This compressor presents several novel 
features, among which are the following :—

(1) The compressor may be driven by either steam Di
electric power.

(2) The electric drive is by direct-connected motor, the- 
rotor being mounted directly on the crank shaft of the com
pressor.

taken in between eight and twenty-five feet below the 
face, and the rack-bars are situated so as to take advantage 

minimum amount of water to slush the accumulated ice

sur-

of a
through the 4.5 foot sluiceway. The blow-off is situated at 
the foot of the rack-bars under a head of forty feet, and will 
handle small amounts of anchor ice and keep them clear 
of silt. Unit No. 1 is now in operation under a head of sixty

feet.
The plant was designed and built by Smith, Kerry & 

Chace, engineers, through their Vancouver office (H. J. 
Haffner, manager), and the contract for the dam was let to 
William Newman & Co., of Winnipeg, and for the power
house to E. C. Fromey, of Revelstoke.

SNOW PLOW FOR ELECTRIC LINE.

The Toronto and York Radial Railway control three 
suburban lines running into the city of Toronto, 
est of these lines is fifty-five miles, and

(3) The steam drive is by cross-compound Corliss steam 
cylinders having high speed drop-release Corliss gear.

(4) The unloading device for stopping compression in 
the air cylinders is entirely novel in design and operation.

(5) The machine simultaneously delivers air at two dif
ferent pressures, and automatically proportions the amount, 
delivered at each pressure.

(6) The free air capacity of the machine may be in
creased by one-third without increasing the speed and by 
operating only one valve.

There are other special features such as the flood lubri
cation system, the enclosed frames and the drag crank drive 
for the air gear which will be described later.

Principal Dimensions.—The following are the principal 
dimensions of the machine :—
Diameter of high pressure steam cylinder 
Diameter of low pressure, steam cylinder ..
Diameter of low pressure air cylinder ...
Diameter of high pressure air cylinder..

*Chief Engineer, Canadian Rand Company,, Limited 
Sherbrooke, Que.

The long-
through theruns

14 inches. 
24 inches. 
22 inches. 
13 inches.

Snow-Plow For Interurban Lines.

high hills in which the snow fallRidges of King, which
and because of the location of the road, the cuts

are

is large, 
deep.
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Stroke of all cylinders .............................................
Normal full load speed (electric) .............................
Displacement of L. P. Air Cylinder cubic feet per

minute .....................................................................
Displacement of H.P. Air Cylinder, cubic feet per

minute .. 1................................................................
Total Displacement, running compound ............
Total Displacement, running single stage ..........
Electric motor, 250 horse-power, 2,200 volts, 25

cycles, 3 phase, 20 polés, ...................................
Steam pressure 125 pounds, non-condensing".
Air pressures, 25 and 100 pounds.

Motor.—The motor is- of the induction type with wound 
rotor. The rotor is mounted directly on the compressor shaft. 
When running by steam the rotor acts as a fly-wheel and 
has sufficient fly-wheel effect to enable the machine to be 
run as slow as 25 per cent, of full load speed. The machine 
is made extra wide between the main frames to permit of 
moving the stator clear of the rotor to give access to the 
windings.

The high pressure steam gear is of the familiar drop- 
release Corliss type, but of novel design. The engaging 
hook is designed so that the momentum of the hook itself 
assists both in picking up and in releasing, 
much reduced by omitting the usual stuffing box and soft 
packing around the valve stem, and using a special form of 
metallic packing instead. The dash pots are also nearly 
frictionless, being ground to fit, and without packing. As 
a result of these -special features, the momentum hook, the 
metallic packed valve stem, and the quick-acting dash pots, 
the gear can be run at much higher speeds than ordinarily 
used. Under test the gear has been run successfully at 
speeds above 200 revolutions per minute.

Air Cylinders.—The air cylinders are water-jacketed, and 
large hand holes are provided for washing out any mud 
which may accumulate in the jackets.

The air valves are located in the heads, to reduce the 
clearance to a minimum. The inlet valves are of the semi
rotary or Corliss type, while the outlet valves are of the

.24 inches. 
144 r.p.m.

Friction isi,5i0

529

U5I9
2,048

144 r.p.m.
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As the air gap between the rotor and the stator of an 
induction motor is very small, in this case only slightly 
over one sixteenth of
deflection of the shaft, due to the weight of the rotor and 
possible unbalanced magnetic field, within a few thou
sandths of an inch. On this account the main shaft is 
made very large and stiff and the main bearings are made 
very large so that there will be no appreciable wear. This 
is further helped by the flood lubrication system which keeps 
a constant film of oil between the bearing surfaces so that 
the wear comes on the oil instead of on the metal.

Steam Cylinders.—The steam cylinders are of the 
Corliss type, the high pressure cylinder having- drop-release 
gear, and the low pressure cylinder having a quick-opening 
positive gear with fixed cut-off. Both cylinders have 
ate steam and exhaust eccentrics.
the location of the steam receiver above the cylinders, where 
it is accessible, self-draining, easily insulated, and does not
require a channel in the foundation. The air intercooler 1 briefly in opening a supplementary port in each Corliss inlet 
being located overhead in the same manner enables the j valve, thus letting the air pass out of the cylinder again 
foundation to be made practically a solid block of concrete. 1 instead of being compressed. Each of the Corliss inlet

direct-lift poppet type. A large number of small outlet valves 
are used to give ample valve area without the use of heavy 
valves. The valves are made of a special grade of nickel 
steel, oil treated and annealed, and finished by grinding-.

Drag Crank Drive.—The Corliss air gear is driven by a 
drag crank on a short shaft driven from the crank pin. On 
the high pressure side this drag crank also forms the belt 
pulley which drives the governor. The drive from the crank 
pin is by a universal joint, so that any alteration in the 
position of the main shaft, due to adjustment of the bearings, 
does not affect the drive for the valve gear. The driving- of 
the air gear by drag crank on the outside instead of by 
eccentrics on the shaft enables the air gear to be kept quite 
clear of the steam gear and readily accessible. The driving 
strains are also reduced by the larger permissible travel of 
the valve rods. Removing two eccentrics and a governor 
pulley from the shaft also permits the shaft to be shortened.

Unloading System.—The method of unloading consists

inch, it is necessary to keep thean

separ- 
Attention is drawn to

i
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Govern r and Regulator.—The centrifugal element of the 
governor is of a familiar type for Corliss engines, having a 
heavy central bob weight between the arms of the balls, if 
the speed becomes too high the centrifugal force of the re
volving balls lifts the bob weight and, through the side link 
and bell crank, pulls on the long trip rod. This in turn 
shortens the cut-off in the high pressure steam cylinders. Tf 
the bob weight goes clear up to the collar, the steam valves 
will not be picked up at all and no steam will be admitted to 
the cylinder.

The action of the governor is modified by the air regu
lator. When air cylinders are unloaded air is also admitted to 
the small cylinder shown on the side of the governor. This 
lifts against the bob-weight so that the balls will lift the bob- 
weight at much slower speed. The machine accordingly 
slows down but still remains under the control of the centri
fugal governor. The result is that the machine slows down 
when the air cylinders are unloaded which is just the 
opposite of what it would naturally do. If there were no 
governor the machine would run away when the load was 
thrown off the 'air cylinders. If there were a governor only, 
the machine would speed up a few revolutions when the load 
was thrown off, but with governor and regulator the machine 
slows down when the load is thrown off.

For a machine to deliver air at one pressure only, the air 
regulator on the governor would be arranged to act some
what differently.

The safety stop on the governor, to shut off steam in 
case of the governor belt breaking, deserves special note. A 
small heavy pulley is shown riding on the governor belt, and 
acting as a belt tightener. This is connected by levers and 
links to a cam located just below a roller on the near arm of 
the bell crank. The slotted links shown on the side of the

valves has within it a second Corliss valve of about half the 
diameter. The inner valve normally covers a supplementary 
port in the outer valve, and the two valves move together as 
one valve. In unloading, the inner valve is shifted to un
cover this supplementary port and the air is then blown out 
again into the intake passage, instead of being compressed. 
The mechanism for shifting the interior valve consists of a. 
trip cylinder, shown in an inclined position in the photo-

,

1

graph. Air to operate this trip cylinder is admitted or ex
hausted by the weighted operating valve, shown attached to 
the distance piece in the photo of the low pressure air 
cylinder. The operating valve is connected to the two trip 
cylinders by Ji-in. copper tubing, not shown in the photo. 
The connections from the operating valve are so arranged 
that one trip cylinder works before the other, thus unloading 
or loading each air cylinder in two stages. In an ordinary 
two stage machine, delivering air at one pressure, all four 
trip cylinders would be controlled by one operating valve, 
but in this case there is an operating valve for each air 
cylinder, the low pressure operating valve -controls the supply 
of air at 25 pounds, and the high pressure one controls the 
supply of air at too pounds.

When operating in the normal way, the high pressure air 
is compressed in two stages, the high pressure cylinder 
drawing its supply of air from the intercooler. Under these 
conditions the free air capacity is about 1,500 cubic feet per 
minute. The unloaders will proportion this amount as re
quired between low pressure air and high pressure air, 
giving say 100 feet at 25 pounds, and 1,400 feet at 100 
pounds, or 1,400 feet at 25 pounds, and 100 feet at 100 pounds, 
or any proportions between these two, or any less quantity 
of air in the proportions required.

Change Valve.—Should the demand for air exceed 1,500 
feet, the change valve, shown just below the end of the inter
cooler in the general views of the machine, may be screwed 
in so that the connection from the intercooler to the high 
pressure cylinder is closed, and a connection to the atmos 
phere is opened. Under these conditions the high pressure 
air is compressed in a single stage. The capacity of the 
compressor then becomes about 500 cubic feet per minute to 
100 pounds, and 1,500 cubic feet per minute to 25 pounds, a 
total of 2,000 feet. The unloaders will control the capacity 
for any less quantities that may be required. It is not pos
sible under these conditions, however, to get say 800 feet of 
air at 100 pounds, and 1,200 feet of air at 25 pounds. Such 
proportioning is only done when the machine is running 
two-stage.

r t

IP)

9f

k!

governor post permit this arm to be raised independently of 
the governor. If the governor belt should break the tightener 
pulley would drop, the cam would shove up the short lever, 
the bell-crank would pull on the long trip rod, and the steam 
hooks would not pick up the valves. The result is that steam 
is shut off instantly. This device was tested at the power
house of the Standard Sanitary Company with the above re
sult.

The safety stop commonly used on Corliss engines is 
operated as follows :—The trip cams on the steam cylinders 
have, besides the regular trip toes, extra or safety toes, which 
engage the hooks when the governor is in its lowest position 
and prevent the hooks from picking up the cams. In ordin
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centrifugal force. Guards around the eccentrics return the 
used oil again to the crank case.

The large amount of oil supplied by this system to the 
principal bearings, not only reduces friction and wear and 
saves oil, but the cushion of oil permits the bearings to be 
run much looser without knocking. This further reduces the 
wear an practically eliminates any chance for a hot bearing.

The air and steam cylinders are lubricated by me
chanical force feed oil pumps, so that the amount of oil 
supplied is in proportion to the speed of the machine.

Distance Pieces.—The distance pieces are located at top 
and bottom instead of at the sides as in older machines. 
This converts the lower distance pieces into very efficient 
pans to catch any drip of condensation or oil from the 
stuffing boxes.

Changing to Electric Drive.—The change to electric 
drive is made as follows :—The steam cylinders are dis
connected by removing the coupling nuts on the steam 
piston rods. The steam gear is disconnected by taking the 
straps off the eccentrics. The governor is disconnected by 
taking off the belt and the air regulator by closing a cock 
in its supply pipe. The machine is then ready to throw on 
the electric power.

Alternate Steam and Power Drive.—This machine is of 
special interest on account of the rapid introduction of 
electric power throughout all parts of Canada. For instance, 
in Cobalt about a score of steam-driven machines were 
rendered useless by the introduction of electric power. If 
these had been designed for alternate steam or power drive 
they could have been readily converted to use the electric 
power. Even in the coal mines the question of electric power 
is now active, and the Dominion Coal Company is putting 
in electric driven compressors operated by electric power 
from a central steam plant. The lesson would appear to be 
that all steam-driven compressors, except for very temporary 
plants should be of a type readily convertible to efficient 
power-driven machines.

ary running the governor is prevented from dropping to its 
lowest position by a cam, controlled by a belt tightener 
pulley. If the governor belt should break, the cut-off is first 
lengthened and not until the cut-off has been lengthened to 
its extreme, and the governor has slowed down and dropped 
below its regular position, is steam cut off. The ordinary 
safety device thus acts by first admitting more steam to the 
cylinders, which would tend to make the machine run faster 
and steam is only shut off when the slight friction of the 
governor bearings has slowed the governor down consider
ably The safety device on this compressor, on the other 
hand, instantly shortens the cut-off to zero independent of 
the governor or of friction.

Intercooler.—The intercooler is of the water-tube type,
the air circulating around the tubes. This gives a large air 
space, making the fluctuations of air pressure in the inter
cooler very small. The air is directed by baffle plates to 
pass back and forth across the tubes, and as the tubes are 
are staggered this causes the air to strike each tube at 
right-angles several times, 
counter-current principle, that is the water enters at the end 
at which the air leaves, so that the coldest water is in con
tact with the air just before it leaves the intercooler. By this 
means the temperature of the air is reduced to within a few 
degrees of the temperature of the water supply, and may be 
actually lower than the temperature of the water overflow.

Lubrication.—The frames are completely enclosed and 
the lower part of the crank case forms an oil reservoir. The

The circulation is on the

edge of the crank disc runs in this oil, and oil is thus carried 
up on the rim of the disc, and at the top it is scraped off

From this reservoir it isand runs into an oil reservoir, 
distributed by pipes to the main bearing, crank pin, cross
head pin,, crosshead slides and drag crank shaft. The oil 
from these bearings is returned again to the crank case and 
used over, so that no oil is wasted. The steam eccentrics 
are lubricated from the overflow of the main bearings, the 
oil being caught by a groove in the eccentric hub and passing 
to the bearing faces by drilled holes, being carried out by

CANADA’S COMMERCE PER CAPITA Increase of trade, 
1898-1909.

Per Cent.
............. 88.14
............. 55-iQ
.............. 37-8i

Country.
Canada ....
United States
Great Britain
The only country in the world whose trade increased in 

a greater ratio than that of Canada was Argentina, with a 
percentage of 164.88 per cent.

Our manufacturing interests are keeping pace with and 
helping this commercial development. The following figures 
show, at a glance, the rapid growth in our manufacturing in
dustries, since 1871 :—

Canada’s commerce per capita is greater than that of 
any other country in the world, with the exception of Great 
Britain. Here are the figures : —

Country.
Great Britain ...............................
Canada .......................................
United States .......... ..................

In the ten years ended 1909, the increase of Canadian 
trade was 88.14 per cent. This compares as follows:—

Commerce 
per capita.
... $105.25 

92.42 
... 35-59

Increase or decrease 
per cent. 
1871-1905. 

307-56 

347-15 
395.78 
273-93 
150.08 
648.82 
222.85 
270.04 
364.23 

1,178.57 
627.31 
699.60 
64.08 Dec. 

699.08 
81.64 Dec. 

1,069.60 
204.41 
396.99
31839

1871.
$ 56,689,227 

24,768,976
13,928,855
41,065,971
27,913,809

5,199,964
6,459,443
5,815,504
3,482,427
4,312,720
2,435,343
5,361,234
5,410,109
9,483,637
9,250,534

77,964,020
187,942

40,851,009
222,617,773

1881.
$ 75,137,755 

41,090,551 
16,94.3,321 
55,407,540 
36,455,776 
9,56o,497 
7,054,050 
8,189,559 
5,729,556 
8,954,032 
3,060,306 

10,535,443 
.4,317,670 
15,866,759 
n,379,2 5o 

165,302,623 
254,935 

59,400,700 
309,676,068

1905.
$173,359,431

85,982,979
53,125,265

112,494,072
42,123,007
33,738,772
14,394,319
15,703,306
13,986,000
50,828,968
15,274,923
37,396,302

1.943.195 
66,294,869

1.698.195
833,916,155

383,920
162,175,578
706,446,518

Food production .....................
Textiles ..................................
Iron and steel products..........
Timber and lumber ...............
Leather and products of........
Paper and printing.................
Liquors and beverages ........
Chemicals, etc..........................
Clay, stone and glass ............
Metals and products .............
Tobacco and manufactures of
Vehicles for land ...................
Vessels for water .................
Miscellaneous .......................
Hand trades .............................
Capital employed .................
Employees, number ...............
Salaries and wages ...............
Value of products ...................



CONCRETE SECTION
*i In order to study the effect of high temperatures upon 
the compression strength of concrete several scores of 6 inch 
cubes were made and allowed to set for go days or slightly 
longer. These blocks were then heated for different lengths 
of time at different temperatures in a gas furnace similar 
to that used for the expansion experiments.

SOME THERMAL PROPERTIES OF CONCRETE.* 

By Charles L. Norton.

During the last three years a series of experiments have 
been carried on in the Laboratory of Heat Measurements of 
the Massachusetts Institute of Technology, having for their 
object the study of those physical properties of Portland 
cement concrete which affect its value as a fire resistant 
material. While these researches are by no means complete, 
it is perhaps of interest at this time to discuss some of the 
results obtained.

It was proposed at the outset to make a study of the 
various physical properties of concrete over as wide a range 
of temperatures as possible, and among those selected were

The cubes which were not heated showed an average 
compression strength of 2,700 pounds per square inch. 
Those which were heated at 932 degrees for two hours 
lost only 15 per cent, of their original strength, and when 
this temperature was prolonged for four hours the loss was 

If the blocks were heated to 1500 degrees for43 per cent.
two hours the loss of compression strength was 38 per cent., 
and at the end of four hours the loss was 66 per cent, 
most important information secured from these tests was to 
the effect that even after the exposure to a fire in which the 
concrete block, small in size, was subjected to flames at a 
temperature of 1500 degrees for four hours, it was still able 

twice its normal safe load in compression.

The

the following :
Co-efficient of linear expansion.

2. Diminution of mechanical strength after heating.
1.

3. Specific heat.
4. The co-efficient of thermal conductivity.
The measurements of the co-efficient of linear expan

sion are practically complete, but the uncertainty attaching 
of the high temperature values, though slight, makes 

it seem wise not to report in detail until one or two check 
be made. This uncertainty arises from

Theto carry
larger beams, with their great masses, are not often exposed 
for so long a time to so great a hazard.

It should be noted, however, that there was a consider
ably greater deformation under load of the heated blocks 
than of those not heated.

A large number of small beams were next made, some 
with and some without reinforcement. Most of these were 
either 6x6x48 inches or 8x8x48 inches. The specimens which 

reinforced contained four lA inch round steel rods 
the corners, equidistant from the two faces of 

the beam. In some the distance from the steel to the face 
of the beam was 1 inch, in others inches, and a few 
beams had a 2 inch protection to the steel. Not many of 
these specimens have been tested as yet, but from a few 
we are able to get a general idea of what happens to beams 
of this type in case of exposure to fire.

A set of three beams, for instance, each 6x6x48 inches, 
in which the reinforcing rods were one inch from the face 
of the beams, were broken by center load, the first beam 
not having been heated at all, the second heated for one 
hour in a fire that fused the surface of the concrete, and the 
third being similarly heated for two hours. The beam which 
was not heated broke under a load of 5,700 pounds ; the 
second, heated for one hour, broke at 2,750 pounds, while 
the third, heated for two hours, broke at 1,950. I consider 
this a most remarkable showing under severe conditions. 
It should be borne in mind that these small beams were so’ 
slow in cooling down that they were in effect heated much 
longer than the time mentioned. The flames, moreover 
surrounded the beams on all sides.

Several similar tests were made with concrete beams of 
the same dimensions, 6x6x48 inches, with no reinforcement. 
These were heated for two and four hours at 1700 degrees 
F. After this exposure all of the beams were very frail ; not 

of them showed any cracking or spalling, however. It 
not considered necessary to break any of these beams, 

as it was apparent that the concrete on the tension side of 
the beam was much weakened. Some of the more recent 
experiments made on beams 8x8x48 inches show that these 
larger beams are much less weakened, proportionally, as 
would be expected to be the case.

A series of similar beams were next made up of cinder 
concrete, the proportions of the mixture being 1-2-5. A 
portion of these were mixed with clean cinders, which showed 
upon analysis but little carbon ; a second part was mixed1 
with cinders to which ten per cent, of fine bituminous coal

to some

measurements can
the great difficulty which attends the measurement of the 
temperature of the interior of a large block of cement con
crete so as to be sure of its absolute uniformity at high 
temperatures. Thermal junctions embedded in the block at 
distances of three inches from one another are not suffic- j situated 
iently close to give the desired precision.

The method adopted for the measurements of the elonga
tion caused by heating was the common so-called “telescope’

The specimens in the shape of 6 inch or 10 inch 
cubes were slowly heated in a double gas muffle or an elec-

The temperature of the furnace

were
near

method.

trie resistance furnace, 
and of a number of points in the concrete was taken by 

of platinum-rhodium couples.
Near the furnace were mounted two telescopes which 

might be sighted through holes in the furnace wall upon 
reference points on the surface of the block. At low tem
peratures an arc light and.a system of mirrors were used 
to furnish adequate illumination, 
was provided with a micrometer eye piece by means of 
which a movement of the reference mark of .0001 inch

means

One of the telescopes

could be measured.
The values obtained at low temperatures agree very 

well with the commonly accepted value of .0000055 for the 
elongation per unit of length per degree of Fahrenheit. 
Apparently this value increases slightly up to 575 degrees 
F. Above this point the co-efficient becomes smaller ; at 
1500 degrees F. the co-efficient becomes zero, and above this 
point slightly negative. On cooling the blocks which had 
been heated to 1500 degrees they did not return to their 
original dimension, their permanent elongation being about

On a secondcent, of their maximum elongation. one75 Per
heating the specimens all returned to the same dimensions, 
there being 110 sensible permanent elongation resulting

was

from the second heating.
All of the specimens tested for expansion were of stone 

concrete, of the proportions 1-2-5. The stone was clean, the 
sand sharp, the cement of good quality, and every precau
tion was taken to secure a concrete of the first order. The 
specimens weighed on the average 150 pounds per cubic foot.

*A Paper given before the Convention of the National 
Association of Cement Users.
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had been added and the other beams were mixed with cin
ders to which had been added 25 per cent, of fine coal.

The 25 per cent, mixture can be disposed of in a word. 
When once thoroughly heated it burned until it fell to pieces. 
With the 10 per cetit. mixture, however, no such action oc
curred ; there was no indication that the concrete would sup
port its own combustion even for a short time. It was 
apparent that the 10 per cent, mixture was not so good a 
fire-resisting material as that which contained no added 
carbon. From the few specimens containing less than 10

where
K = the co-efficient of thermal conductivity dependent 

upon the nature of the material and its temperature.
Q = the quantity of heat flowing through the plate in 

the area measured.
A = the area.
t, = the temperature of the hotter side of the plate. 
t, = the temperature of the cooler side of the plate, 
d = the thickness of the plate.
s = the time during which Q units flow through the

per cent, which have been examined up to the present, it [ area A. 
seems probable that the safe limit is close to 5 per cent.
More data is now being secured on this point.

The formula will be seen to be merely an expression of 
the following relations : that the flow of heat is proportional 

The study of the specific heat of concrete was made by ' tQ the areB) tQ the temperature, and the time, and that it is 
the ordinary calorimeter method, the “method of mixtures” , inversely proportional to the thickness, 
of Régnault. Specimens of the concrete, usually fragments 
of the larger test pieces, were heated slowly in an electric j 
resistance furnace to the desired temperature and then 1 
plunged into the calorimeter. The weight of the water and j 
its rise in temperature give the amount of heat given off by 
the body in cooling.

Extraordinary precautions were taken in getting the 
exact average temperature of the specimen in the furnace,

After spending many months in developing other 
methods, the electrical method used by the writer for the 
past fifteen years in studying the flow of heat through steam 
pipe coverings was adopted. The value Q of the heat 
flowing was determined by supplying the heat by means of 
the heating of a conductor carrying a current of electricity. 
By measuring the electrical energy supplied the quantity of 
heat developed may be known with great precision. Further, 
if this heat is passed through the plate under test and into 
a calorimeter on the far side, a check upon the value Q may 
be had. For the determination of the temperature difference 
thermal couples, resistance thermometers, and mercury ther
mometers were used, but thermal junctions made of thin 

J strips of copper and nickel or of platinum and platinum- 
rhodium were generally found most serviceable.

Cinder The apparatus used for the lower temperatures consisted
Concrete, of a thin electrically heated plate to the two sides and edges 

; of which concrete could be applied. Outside of the concrete 
.... there was then placed heavy copper or brass plates, which 
. 180 
.206 
.218

and to insure its rapid transfer to the calorimeter. In most 
of the experiments a double calorimeter was used so that 
the specimen did not come in contact with the water of the 
calorimeter, so that any evolution of heat by hydration of 
the cement was avoided. The following tables give the 
specific heat of concrete :

SPECIFIC HEAT.
Stone

Concrete.
1-2-4.

■ 154 
. 190 
.210
.214

Stone 
Concrete. 

1-2-5. 
.156 
. 192 
.201 
.219

Temperature.
1-2-4.

72° to 212° 
72° to 3720. 
72° to 1172°. 
72° to 1472°. 
72° to 21720.

could be kept at a constant temperature by an internal cir
culation of water. Thermal junctions were placed at several 
points on each surface of each concrete plate. The electrical 

.... input was measured by calibrated Weston instruments ; the 
The measurements of thermal conductivity were made -alibrated thermal junctions gave the value of the tempera- 

by a number of methods and have taken far more time and ; ture difference to the nearest one one-hundredth of a degree, 
energy than all the others put together. The thermal con- For the thickness, numerous measurements were made by 
ductivity is that property which determines how rapidly heat a Pair of flat-nosed calipers, and averaged, 
will travel through a substance and how rapidly, therefore, It was necessary to keep this apparatus running for sev- 
objects beyond will be heated by transmission. The con- eral days before it could be balanced, that is, before the
ductivity becomes of prime importance in all questions of rate of flow of heat outward through the plates became
protection of the steel in reinforced concrete buildings, j stant and equal to the electrical input.
There is very little data to be found as to this important : measurements has now reached

con-
The number of

many hundreds, and it
Property of any of the common materials of engineering, seems apparent that the precision of the method depends on 
and such data as is to be found is not at all concordant. As the accuracy with which the thickness of the specimens can 
to the conductivity of concrete or its variation with tempera- be maintained constant, 
ture and with composition, practically nothing has been ! than 
known.

Otherwise the accuracy is better 
i per cent. This apparatus has been named by 

assistants the “flat plate tester,” and perhaps it is well to
my

The methods adopted for the measurement will be de- 50 designate it here.

scientific"^?;!/'11 PfaPerS 17 b6ing submittcd to onc of the Later, in order t0 make tests on plates as thick as some
be of ffite 1 publlCa‘lon’ and 11 probably Wl11 not of the walls in common use, another method was adopted.

The 7 , u° m°re ! ,°U " Cubical boxes 36 inches in outside dimension were builtThe formula showing the relation of the temperature ; with walls of several thicknesses. Inside the boxes 
upon the two sides of a plate to the amount of heat whith 
would flow through it is as follows :

K (t,—12) s A

were
placed electric heaters which served to raise the inside sur
face to a temperature above that of the surroundings. A 

! small fan served to keep the air in the box stirred to insure 
uniformity of temperature throughout, 
tightly sealed. The power supplied to both heater and fan 
was measured as before. Mercury thermometers and ther
mal junctions, as well as a Callender recording resistance 
thermometer, were used to measure the difference in the 
temperatures inside and outside of the box. Data has been

Q = The boxes were
d

or
Q d

K =
. (t,—12) A s
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The specific heat of concrete is slightly less than that 
of either red brick or fire brick, hence the same amount of 
heat needed to raise the temperature of a pound of brick is

But

secured on scores of specimens and it is practically identical 
with the results obtained by the flat plate tester.

For the high temperature a modification of the entire
The concrete to be tested about io per cent, more than for a pound of concrete, 

the density of concrete is enough greater than that of brick 
to raise the heat capacity of a cubic foot of concrete above 
that of brick. The difference is not large, however.

While the expansion data is not complete, it seems clear 
that for a time after the beginning of exposure to fire the 

i concrete and its reinforcement will expand at much the 
rate, but that the further expansion of the surface

process was found necessary, 
was cast in the form of a cylinder on the outer surface of 
and concentric with a steel bar which could be heated to a 
high temperature by the passage of a heavy current, 
side of the cylinder of concrete was applied a closely fitting

The temperature of the bar and

Out-

“continuous” calorimeter, 
of the calorimeter was measured by thermal junctions, and 
the amount of water and its rise in temperature gave the same

will not proceed at so rapid a rate. This will tend to reduce 
the stresses which the expansion of the heated surface would 
otherwise set up in the cooler interior. It is perhaps be- 

of the failure of the concrete to return to its original

value of Q.
In order to guard against the uncertainty of the tem

perature at the end of the bar, the calorimeter was made so 
as to enclose only about one-half the length of the bar, the 
rest being covered by guard rings similar to the calorimeter, 
but without any provision for the measurement of the

cause
dimensions that the small amount of surface cracking found
after a fire is due.

The experiments made with coal and cinder mixtures 
quantity of water. indicate the necessity of added care in the selection of

The heating of the bars required a considerable amount c;nders for this purpose.
necessary to provide aof special apparatus, since it

current of upwards of 2,000 amperes for the high tempera
tures, and to be able to vary its amount to any desired value 
below that point. For this purpose there were installed 
three 15 K.W. transformers connected on the primary side 
with a three-phase 2,300 volt circuit. By means of divided 
secondaries and a rather elaborate arrangement of switches, 
the secondary voltage could be varied from 190 volts down
to 55 volts. This secondary voltage was applied to the | as efpective as the denser stone concrete in retarding the
primary of a second step-down transformer, whose secondary 1 ^ow jieati jt may be interesting to call attention to the

divided into twenty coils. By means of a switchboard j keat insuiation afforded by other materials,
the entire output of the transformer could be had at almost the commercial articles used for this purpose is compressed
any desired low voltage. This enables us to heat bars insu
lated by materials of different composition and of different 
thicknesses to any desired temperature up to 2,800 degrees 

With this arrangement both the steel and the concrete

The tables of thermal conductivities give us data as to
It is

was
the rate at which heat will travel through concrete, 
interesting to note the great difference between the tamped 
and the untamped concretes made from stone. The one was

possible, and the other as dense. One trans-
The cinder

as porous as
mils nearly twice as much heat as the other, 
concrete, as is commonly believed, is much better as a heat 
insulator than the stone concrete, being nearly three times

The best ofwas

cork, which is nearly 25 times as effective as stone concrete.
the other hand, transmits heat from 7-5 to 100Steel,

times as fast as the densest of the stone concrete.
on

F.
can easily be melted.

The results obtained are tabulated below. It is to be 
uniformity of practice as to the TEST LONDON’S WATER.regretted that there is no 

units to be adopted in reporting the measure of effectiveness 
While the physicist renders his report in The annual report of the local Government Board con

tains the usual particulars relating to the water supply of 
London. Year by year the amount of water consumed in the 
area supplied by the Metropolitan Water Board shows a con
siderable increase. In the year 1909 the average number of 
people supplied was 7,064,013, or about 30,000 more than 
in 1908. The total average daily supply in 1908 and 1909,

1 respectively, was 223,777,747 and 226,481,907 gallons, the 
average daily consumption per head being 31.98 gallons per 
head in igo8 and 32.06 gallons per head in 1909.

During the year 1909 no fewer than 13,888 samples of 
water were examined in the Water Board’s laboratories, 
mostly by bacteriological methods. The results are briefly 
summarized in the appendix to the report under review, 
which also gives an interesting- résumé of Dr. Houston’s 
report to the Water Board on his experiments to determine 
the effect of storage on the life of cholera germs artificially 
introduced into samples of various kinds of water. In the 
board’s report for 1908 similar information was supplied as 
to the effect of storage on typhoid germs. The result is said 
to form another link in the chain of evidence which Dr. 
Houston has sought to establish, namely, “that by adequately 
storing the raw impure river waters, which constitute the 
chief sources of London's water supply, antecedent to their 
filtration, the safety of the metropolis as regards water
borne epidemic disease (apart from the possibility of acci- 

A brief comparison of these values with those for other dental infection of the works, or subsequently in the pipes)
is almost, if not quite, assured.”

of insulators.
calories per square centimetre, per centimetre thickness, per 
1 degree Centigrade per second, the steam engineer con
fines his observations to B.T.U. per hour per square foot 
per inch of thickness per 1 degree F., and the refrigerating 
engineer reports on the basis of a 24-hour time unit. I have 
even seen a report in terms of hogsheads of water raised to
the boiling point, time not stated.

THERMAL CONDUCTIVITY OF CONCRETE.
Co-efficient B. 

T. U.per 
i°F. per.sq. 
ft.per. in. 

thick per 24-h.

Co-efficient 
Calories per i°C. 
per sq. cm. per 

second

Temperature 
of hot side of 

plate.
C. F.

350 950 Stone 1-2-5........
50° 122° Stone 1-2-4 not

tamped ...........................
50° 950 Cinder 1-2-4........

2000 392° Stone 1-2-4........
400° 752° Stone 1-2-4........
500° 932° Stone 1-2-4........

iooo°i832° Stone 1-2-4........
1 ioo°2oi2° Stone 1-2-4........

Mixture.

.00216 150.

76. to 114..00110 to .00160 
.00081 
.0021 

.0022 

.0023 

.0027 
.0029

56
146.
153

Vl6o
l88
202

materials may be interesting.

_



THE SANITARY REVIEW
METHOD AND COST OF FORM WORK FOR 

GROINED ARCH RESERVOIR AND CON= 
DUITS, PITTSBURG FILTRATION * 

WORKS.*

sufficiently to make the forms tight. The best quality is a 
middle grade or partly dry.

When the contract is large, comparable in size to the 
Filtration Works, it will facilitate the work to buy the lumber 
in the rough and mill it on the site. This will often save 
delay due to delivery, will save in cost, and the waste can 
be kept at a minimum.

The proper thickness for the lumber (this applies chiefly 
to the sheathing) is a question which varies greatly with 
the contractor. Curved and irregular shaped forms can be 
made more easily with i-inch lumber, and where there is 
much cutting the waste is less. On the other hand, if a 
form is to be used but once the loss in wrecking thin boards 
is much greater than will occur with thicker, and more 
uprights or studs will be necessary to support i-inch sheath
ing than 2-inch. It was found more satisfactory in the 
majority of work to use 1.5 or 2-inch sheathing in preference 
to thinner wood. The thickness and spacing of studs and 
braces is entirely a question of load to be carried, and can 
be easily proportioned to the particular piece of work.

In building the Pittsburg Filtration Works there were 
used about 334,000 cubic yards of concrete. This concrete 
varied from heavy mass work in foundations for machinery 
to reinforced concrete in walls and floor slabs, and from 
straight way work on walls and floors to the more intricate 
work necessary for ground arch vaulting. The forms varied 
as greatly as the concrete due to the many different con
ditions under which work had to be performed, and the work 
offered many problems in forms for solution.

During the three years of active concrete work many 
different engineers, superintendents, foremen, carpenters and 
laborers were affiliated with the work, and in this way were 
brought together many different ideas and experiences. The 
object of this paper is to describe the various methods used 
and the results secured rather than to give a description of 
the work as a whole. Some of the items may be rather 
elementary to one having just this experience, but may be 
of interest and instructive to many other readers.

Material for Forms__Probably the first thing to con
sider in the building of forms is what material to use. The 
choice will be influenced very largely by the number of times

»

Design of Forms.—It is advisable to have the form and
braces designed by a competent man, as often the foreman 
or carpenter in the field does not have the knowledge or 
experience necessary. It is often the case that a piece of 
form work will be over-braced, or by reason of inexperience
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the forms may be used. They may be constructed of wood 
-- was used chiefly in conduits and piers 

°r orms having curved or irregular surfaces, while wood 
was used in all classes of work, and almost entirely in walls 
and structures having plain surfaces.

the bracing will be so arranged as not to secure the maxi
mum results from the minimum labor and material. Fre
quently also the forms are under-braced and give away during 
filling. All this can be best remedied with a design made 
by a competent man, which can be done at a small cost.

Where the forms are used but once and wrecked it is 
advisable to have the joints between boards V-shaped, with 
the vertex towards the concrete, known as a beveled joint, 
as the boards can be removed much more easily and with 
less waste due to breakage than if a tongue-and groove joint 
had been used ; and if the lumber is not too green the joints 
will swell shut and be just as tight. For forms used a 
number of times best results will be had from tongue-and 
groove joints. The tongue and groove tends to make the 
several boards act more as a unit, and the force necessary 
to break the bond between the concrete and form, which is 
applied more or less on a single board, will not distort the 
face of the form as quickly as without this unit action. The 
alternate swelling and shrinking due to the wetting and 
drying will not cause the trouble in a tongue-and-groove 
joint that would be experienced in a beveled joint.

In the design of forms, it is of importance to look .0 
1 their removal, as upon the speed of removing and the

or metal; the latter

The kind of lumber is influenced greatly by the cost 
an supply. White pine lumber is probably the easiest 
worked, and will give the smooth face essential to the best 
work. The pine will 
and

prove very expensive for ordinary work, 
spruce, fir, Norway pine and some grades of southern 

more commonly used. For braces and uprights the 
quality is not of great importance. There is a point, how
ever, where an inferior grade of lumber is not economical, 
as the increased number of times 
used and the lesser quantity due

pine are

a piece of lumber may be
to greater strength will 

outweigh the savings in first cost due to inferior quality. 
Kiln-dried lumber is not best , as it will swell too much 

when wet, and green lumber is not good, as it will not swell

p.,f uA Pa£6r by D' Stevenson, Bureau of Filtration, 
ittsburg, Pa., read before the Engineers’ Society of Western 

Pennsylvania.
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6-inch boards with tongue and groove joints, were placed as 
the work progressed. The experiment was on conduit, and 
the advantage claimed was easy removal of forms and 
plete access to all parts during filling. The results showed 
delay in placing concrete due to waiting on the placing of 
the sheathing and a rough and very unsatisfactory surface 
after removal. It is best to completely set up the forms, 
nailing just sufficiently to hold in place, and, if advisable, 
to remove certain parts to facilitate filling, they having been 
once fitted can easily be replaced.

Support of Forms.—There are a number of methods 
for supporting the forms from the interior while filling ; 
by means of wooden struts, bolts, concrete struts, and 
wiring. A very satisfactory method is the use of wooden 
struts and wire ; the struts to maintain the proper distance 
and the wire to tie the forms together. The struts must 
always be placed where the sheathing is supported by a 
stud, and the wire should loop to the stud ; then by twisting 
the wire with a short bar, the forms can be drawn tight and 
held rigidly in place during filling. When the concrete has 
been placed to the level of the strut it can be removed, and 
the weight of the concrete will then hold the forms apart.

to avoid a water channel along the side of the strut.

Bolts are used in several ways. In one method a pair 
of bolts is screwed into a nut, which is placed in the central 
portion of the concrete, and when the concrete has partly 
set the bolts are removed, the nut being allowed to remain. 
The space which was occupied by the bolt is filled with 
grout. Another method is to fit the bolt with threads and a 
cap on either end. The cap screws on the bolt and extends 
about three inches into the concrete ; the cap is removed 
and the bolt allowed to remain. The latter is much 
expensive than the first-mentioned method. In large work 
involving the using of the same forms a great many times 
the use of the bolts is very satisfactory, and the small nut 
lost each time is of little value.

The forms, in addition to the interior bracing, should 
be braced on the outside ; this is generally accomplished by 
bracing to the earth or to adjoining structures. The number 
of braces and the size are points peculiar to each individual 
piece of work. This portion of the form work is probably 

(Continued on page 317.)

com-

more
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number of times forms can be used with the minimum 
amount of repairs, rests the economy of the design. The 
forms should be designed in as large sections as can be 
conveniently handled. In deciding size, the removal of 
forms will have a greater bearing than the placing, as the 
removing of forms must largely be done by hand, often in 
cramped places, while the placing' or building will be in the 
open and can be facilitated by cableway or derrick. It will 
be found very difficult at times to break the bond between 
a form and the concrete without damaging the form. Often 
it was necessary to have as many as twelve men pulling on 
a block and falls, and then the ribs pulled from the sheath
ing before the bond could be broken.

In forms to be wrecked, spikes and nails should be very 
sparingly used ; sufficient nails to hold the form together 
is all that is required, as the concrete will furnish all the 
pressure necessary to hold the sheathing to the studs. It 
will not then be necessary to use sledges and bars in 
wrecking, and when the forms are removed the lumber will 
be in much better shape and can be more economically 
worked. The building of forms without nails has been tried. 
The studs were placed and the sheathing, consisting of

In first placing the struts they should be lightly nailed, the 
wiring will hold them in place, and they will be more easily 
removed.

On removing the forms the wires should be cut close 
to the concrete, the ends stoved in with a punch and the 
surface smoothed over. The finishing is the one point more 
or less open to criticism, as it takes considerable care to 
make a good job, and unless the contractor is watched this 
part of the work will be shirked and ugly rust streaks will 
deface the concrete. A great advantage in the use of wire 
lies in the fact that a form can be tied down to prevent 
floating, and can be tied and cross-tied at any angle. No. 8 
wire will fulfill the requirements of most work.

When the space between forms is so narrow that the 
removal of the struts becomes a troublesome task, concrete 
struts can be used. Concrete struts are previously cast and 
placed in the same manner as wooden, and can either be 
broken with a tamper when the concrete is placed to the 
proper level, or if they have been cast with a water-stop they 
can remain in the wall. The greatest difficulty is in pre
venting a void immediately under the strut. The breaking 
will do away with this possibility. Care must be exercised

~1
4~
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We have received from Mr. Geo. G. Kennedy the 
annual report for 1910, this being the twenty-third annual 
report of the Water and Lighting Department.

It is always with considerable interest that 
to that part of the report which deals with what has 
proven in the past to be one of the most efficient water 
filtration plants on the American continent.

\\ e find that the average bacterial removal for the 
year is 99.94 per cent., while all turbidity and color has 
been totally removed from the

I urbidity in the river water has ranged from three 
parts pei million to 450 parts, with an average of 29 
parts; color, from 3 to 22.3 parts, and bacteria from 
08,800 per c.c. to 150.

While 100

we turn

water.

per cent, of the turbidity and color have 
d, only an average of five bacteria per c.c. 
in the filtered water. One thousand six bun

dled and eighfy samples of the water have undergone 
bacterial analysis, and but one-third of one per cent, of 
the samples have shown the presence of B. Coll.

It would

been
have

appear that the city of Harrisburg has 
a point as near absolute efficiency as it is pos

sible to obtain in water purification.
It is interesting to find that the plant has shown a 

gradual increase in efficiency with a corresponding de
crease in cost for coagulant per million gallons delivered 
to the pump-house. This result has only been obtained 
by scientific study and diligence in observation and ex
periment upon a water constantly varying in character.

The cost per million gallons for chemicals was in 
1906 as much as $1.40, while in 1910 it has been reduced 
to $1.06.

arrived at

The average bacterial elimination 
For 1906 was 99.24;
For 1907, 99.59;
For 1908, 99.62 ;
For 1909, 99.68;
For 1910, 99.94.

The Coll removal during the same period was:
1906, 2.6 per cent, positive;
1907, 1.0 ;
1908, 1.0;
1909, 1.0 ;
!9io, 35.

The report goes on to say: “The excellent record 
made this year and the saving in the chemical 
been due cost has

in a great measure to the use of hypochlorite, 
and its Irene lit as an adjunct to the operation of a me- 
ctamcal filter has been so clearly demonstrated that it 
would be difficult now to discontinue its use.” We must 
confess to a certain amount of gratification here, as The 
Canadian Engineer has held strongly the opinion that 
hypochlorite disinfection puts the mechanical filter in 
the first place as compared with all other methods of 
erhciently and economically treating

1 he report goes on to say: “It seems that the action 
ot chlorine, or the property that does the work, has 
obliterated

water.

a great many of the difficulties that 
encountered at the plant. Its benefits can further be seen 
in the difference in the chemical cost per million gallons 
in the increased periods of service between washes, and 
the consequent saving in waste water and in the regu
larity of the results.”

were

\\ hcreas, in the past it has been found necessary 
to add clay to the water at times when the natural tur-

MECHANICAL WATER FILTRATION, HARRIS
BURG, PA.
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will employ only those who have thus demonstrated their 
ability; be it

‘ ‘ Resolved : That the Board of Direction of the 
American Society of Civil Engineers does not deem it 
necessary or desirable that civil engineers should be 
licensed in any State; and be it further

“Resolved: That if, notwithstanding this, the Legis
lature of any State deems the passage of a statute cov
ering the practice of civil engineering desirable for the 
protection of the public, the accompanying draft of such 
a statute, which has been prepared by the Board as 
embodying proper requirements for that purpose, is re
commended.

Several of the clauses were in the draft bill which 
the Society requested the legislative bodies of each State 
to consider are of general interest. Section 2 defines what 
the Society means by civil engineering. This section 
reads as follows :—

bidity was low and the water so cold that the coagulant 
would not react satisfactorily, it has been found that with 
the use of hypochlorite any such addition of turbidity 
has been quite unnecessary.

At Harrisburg the chlorine is added to the water 
previous to filtration ; in fact before it enters the sedi
mentation basin. The effect of the chlorine is practically 
instantaneous in the removal of about 90 per cent, of the 
bacteria. The amount of available chlorine used has 
ranged from .05 to .075 grains per gallon, and the lime 
is mixed in a half of one per cent, solution.

In articles which have recently appeared in the 
“Municipal and County Engineer and Surveyor” (Eng
land) the advisability of applying hypochlorite before 
filtration rather than as a final process to filtration has 
been seriously questioned. It would certainly appear that 
the efficiency of any disinfection treatment depending on 
the liberation of nascent oxygen would be greater after 
the organic matter has been successfully removed than 
before. On the other hand, at Harrisburg hypochlorite 
treatment appears to have been accepted as having a 
steadying influence upon the various factors connected 
with the filter plant. The fact that the use of the cheaper 
chemical (hypochlorite) in minute quantities lowers the 
amount of coagulant otherwise required appears to be 
the chief factor in determining the question as to whether 
the disinfection process be previous to or after filtration.

Section 2.—Practice of Civil Engineering.—Civil 
engineering, within the meaning of this Act, is the prac
tice of any branch of the profession of engineering other 
than military. Said profession embraces the design and 
supervision of the construction of public or private utili
ties, such as railroads, bridges, highways, roads, canals, 
harbors, river improvements, lighthouses, irrigation 
works, water supplies, sanitary and drainage works, of 
works for the development, transmission and application 
of power, and of electrical, mechanical, mining, indus
trial, hydraulic, municipal, sanitary, structural and other 
works which require experience and the same technical 
knowledge as engineering schools of recognized reputa- 

In the selection of paving material two questions tion prescribe for graduation, 
have received their general consideration. The first is the 
cost of that material. Sometimes the first cost has had

CHOOSING PAVING MATERIAL.

“The enumeration of any public or private utilities 
or works in this section shall not be held to exclude from

considerable to do with the selection. At other times the sa;£| profession the design and supervision of other public 
cost per annum, figured upon the probable life ol the or prjvate utilities or works which require experience and 
pavement, has been the guiding factor. like technical knowledge.”

The wearing qualities of the pavement with regard Following these are clauses governing the selection
to the traffic it is to sustain have been fully investigated. Qf ^e goar(j Qf Examiners, the main feature of it all 

To our mind the most important feature in pave- that the engineers acting under the Governor of
ments—the effect of the pavement on the human being t^e gtate shall have control of examinations and the 
-—has not been fully enough considered. issuing of certificates, and also that where the standard

The pavement that causes the least wear and worry examinations in another State is as high as any other 
to the travelling public is the one that will make the most | 5(-ate there shall be exchange of registration, 
successful pavement for locality. We are designing our
pavements with a view to the comfort of the people rather ______ t ^ t
than cheapness of construction.

TESTING DEPARTMENTS.t
THE LICENSING OF ENGINEERS. The Inspection of construction work has long been 

considered necessary, and the number of inspection 
bureaus which employ experts to conduct inspection in

The question of making engineering a close pro
fession has been much discussed in the United States, .......
and in some States the profession is closed to residents the various departments is evidence of the necessity of
from other States. Fearing that this sectionalism would such work. t .
work injury to the profession and to the community, the The testing departments of each manufacturing con-
American Society of Civil Engineers took up the problem ce™ f*st becoming one of the most necessary de- 
with a view of preventing certain States being closed, payments m the modern factory
or, if the profession is to become a closed profession, E™T engineer who has to do with the installation
then making it a national restriction. of machinery can tell amusing stones of the shipment of

The feeling of the New York Convention in January uncompleted machinery; of. runners of turbine pumps 
was that it was a mistake to make it a closed profession, moving in the wrong direction; of compound engines 
but, recognizing that in certain sections this was being Wlth but one cylinder working, etc. The proper place 
done, the following resolutions were passed to co"f1 er[ors m design or construction is in the fac-

“Whereas: There are national societies of engineers ‘°»T before the machinery has been shipped, for not only 
in the United States, membership in which can only be does thls mean a saving to the manufacturer and is a 
secured after rigid examination of the fitness of appli- convenience to the purchaser, but prevents the unkind 
cants to practice as engineers ; and ' remarks which competitors make when they hear of a

“Whereas: The public has ample protection if they blunder which concerns the output of the competitor.
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Not only will testing departments prevent these 
errors, but they will be found useful in developing and 
in testing out suggestions that come from the customer 
and the salesman, showing their practicability or other
wise, and will keep the producing end working to a high 
pitch of efficiency.

cipitation was deficient, being from one third to less than 
a half the average/ quantity, except very locally in the Lake 
Superior district where the snowfall appears to have been 
in excess of the normal amount. In Eastern Quebec the pre
cipitation was a little above the average in some places and 
below in others, and in the Maritime Provinces everywhere 
below Cape Breton, the negative departure being' very marked 
in New Brunswick.THE AMERICAN INSTITUTE OF CONSULTING 

ENGINEERS. Snow on the Ground.
At the close of the month the ground was covered with 

snow from the Maritime Provinces to the Rocky Mountains, 
with the exception of the extreme southwestern counties of 
Ont., where in many places only patches of snow were to be 
seen. In Alberta the depth was not generally in excess of 4 to 
10 inches, while over the greater portion of Saskatchewan and 
Western Manitoba it varied from 20 to 30 inches, 
nipeg eastward, to the Lake Superior districts it was less 
than 10 inches.
generally more than 10 inches, and in Haliburton County 
exceeded 30. In Eastern Quebec the depth varied from 33 
inches at Quebec City to 54 at Father Point, 
ern districts of the Maritime Provinces from 2 to 10 inches 
were, reported.

The table shows for fifteen stations included in the re
port of the Meteorological Office, Toronto, the total precipi
tation of these stations for January,

Ten inches of snow is calculated as being the equivalent 
of one inch of rain : —

The annual meeting of the American Institute of 
Consulting Engineers was held in New York city late in 
January.

The main object of the Institute is to promote the 
business interests of the consulting engineer ; by advo
cating a code of ethics, professional practice and schedule 
of charges ; by acting in pertinent legislative matters, and 
by urging the separation of the contractor from the de
signing engineer. The membership is limited to those 
actively engaged in the independent practice of the pro
fession of engineering in any of its branches as con
sulting engineers, and who are not engaged in con
tracting. Included in the membership are some of the 
foremost engineers of America, representatives of the 
different branches of the profession, and many with in
ternational reputations.

From Win-

In the Georgian Bay district the depth was

In the soutn-

1911.
The Institute is the outgrowth of a local association 

of consulting engineers, organized in New York city in 
i9°5j now expanded into one of national scope. At 
a meeting held last December the constitution 
amended and the

Departure 
from the average 
of twenty years. 

+ 0.04 
+ 0.49 
+ 0.04
— 0.47
— 0.53
— 0.73

Depth 
in inches. 

.... 0.50

. .. . 1.20

... . 0.70

.... 0.50

... . 2.80

. .. . 2.10

.. . . 2.70

... . 1.80
----  1.50
. ... 2.40
----  3.20
----  3.50
---- 5.40
----  5.00
. ... 0.50

was
name (originally “The Association of 

Consulting Engineers”) changed to its present title.
Station.

Calgary, Alta.................
Edmonton, Alta............
Swift Current, Sask. .
Winnipeg, Man.............
Port Stanley, Ont. . .
Toronto, Ont.................
Parry Sound, Ont. ..
Ottawa, Ont...................
Kingston, Ont..............
Montreal, Que. ..........
Quebec, Que..................
Chatham, N.B..............
Halifax, N.S.................
Victoria, B.C.................
Kamloops, B.C.............

Mr. E. W. Stern, of 103 Park Avenue, New York, 
is the secretary of this organization, which is so distinctly 
different from other engineering societies in America 
that, although its membership may not increase rapidly, 
yet the high standing required for membership will 
always make it an organization in which the engineer 
will desire to be a member.

.76
— 1.19
— i-37

•35
.00EDITORIAL NOTE.

— 0.08
— 0.45 
+ 0.46
— 0.45

The Provincial Board of Health of the Province of 
Ontario will hold a Public Health Exhibit in connection 
with the Canadian National Fair, held annually in the 
city of Toronto, beginning about the end of August. In 
addition to the exhibit there will be daily fifteen-minute 
lectures, with lantern demonstrations, upon various sub
jects relating to public health and prevention of disease. 
Firms desiring to contribute are advised to communicate 
with the undersigned at the earliest possible date as 
space is limited. John W. S. McCullough, M.D., Chief 
Health Officer of Ontario, Parliament Buildings, Toronto, 
Canada.

THE DESIGN AND CONSTRUCTION OF REIN- 
FORCED CONCRETE OIL TANKS.

Reinforced concrete structures are said to have been first 
introduced into Europe by Joseph Monier, about forty 
ago.

years
His first attempt was the construction of tubs for 

holding plants and shrubs. Since that .time reinforced 
Crete has been applied to the building of water reservoirs 
and large tanks for holding liquids and also solids such as 
cement, coal and grain. To-day, such structures are rapidly 
superceding steel construction, and in the near future, one 
may look for concrete to take the place steel has held in the 
past with storage tanks.

con-

PRECIPITATION FOR JANUARY, 1911.
In British Columbia the precipitation was above the 

average over the greater portion of the province, the snow
fall in Cariboo exceeding the usual quantity by some 32 
inches. Throughout the Western provinces, except in one 
cr two isolated districts, the snowfall was above the average 
amount, the positive departure being locally pronounced, 
noticeably in Northern Alberta, Saskatchewan 
Manitoba. In Ontario and

Four reinforced concrete tanks rectangular in shape 
built last fall for the Queen City Oil Company, of Toronto, 
at their West Toronto yards.
storage of the lighter products of petroleum. They

were

and parts of
over Western Quebec the

These tanks were for the 
are, topre-



Similar tanks have been constructed for the Standard 
Oil Company in the United States, and have proved to be 
very efficient, economic and safe.

The reinforced concrete tanks for the Queen City Oil 
Company were designed and built by the Foundation Co., 
Limited, of Montreal, L. W. Klingner being superintendent 
in charge of the construction.

the knowledge of the writer, the first of their kind to be 
built in Canada. The design and construction will be dealt 
with briefly as follows :—

Owing to the confined space, the tanks were placed side 
by side, but each independent of the other. The general 
inside dimensions for each tank were 21-ft. 6-in. wide by 
38-ft. long, and 9-ft. 6-in. high, 
four tanks was 94-ft. by 40-ft. wide. They were placed under 
ground and a covering of three feet of earth was placed on 
top of them. The tanks are filled by gravity from tank cars 
on a siding that runs into the yard. Two manholes were 
placed in each tank through which the intake and discharge 
pipes run. A tile drain, surrounded by broken stone, was

The total length of the

THE ENGLISH TELEPHONE SITUATION.

The present telephone situation in England has assumed 
new interest by the retaining of an American firm of engi
neers, D .C .and VVm. B. Jackson, to assist the Government 
in valueing the private system it is soon to take over. But 
apart from this patriotic appeal, the case in England has 
important technical and social aspects.

The causes of the present situation date back to 1880, 
when the telephone first became of practical importance in 
England. In that year an information was filed against the 
Edison Telephone Company of London, which was the pre- ' 
decessor of the present National Telephone Company, whose 
property is now to be taken over by the Government. This 
section was bought by the Postmaster-General with the pur
pose of establishing a rule that telephone communications 
were to be considered as telegrams within the monopoly „f 
the post-office, and the case was so decided by the High 
Court of Justice in December, 1880.

Having acquired the right to make telephone service a 
Government monopoly, the Postmaster-General of that day 
decided that it was not desirable to undertake to provide a 
new service for the whole country, and in place of that 
action licenses to carry on the telephone service were granted 
to various companies. All these licenses having expired, with 
the exception of that with the National Telephone Company, 
Limited, whose license was granted in 1884, and holds good 
for a period of thirty-one years from January, 1881. It ex
pires, therefore, on December 31st, 1911.

This license to the National Company allowed it to 
transact telephone business of any kind throughout the 
United Kingdom, but in 1896 the company surrendered 
portions of its rights by turning over the trunk line business, 
or what would be called in this country “long-distance” and 
“toll-line” communication, to the Government ; and retain
ing the telephone business within exchange 
this arrangement the Postmaster-General bought the trunk 
Wires of the company at a price agreed on between the engi- 
neer-in-chief of the post-office at that time, and the then 
engineer-in-chief of the company.
less than £460,000 ($2,300,000), for about 14,500 miles of 
metallic circuit. Since the purchase of the trunk lines the 
post-office has carried on all the trunk communications of

View of Tanks, Showing Reinforcement.

placed around the bottom of the walls draining into two 
sumps, one on each side in the centre of the four tanks. 
Square reinforcing rods of medium steel were used through
out the job.

Each tank was built separately and entirely independent 
from the other. A wet mix was used of a very strong con
crete rich in cement. The walls and floor were poured con
tinuously. This was done to form a homogeneous mass. As

areas. Under

The price was a little

the country, and has established local engineers, mainly in 
rural districts which the National Company did not provide 
with adequate service. In 1898 the Postmaster-General
granted licenses for transacting telephone business to 
half-dozen cities-, the business in each case being confined to 
the area in and around the district of the municipal 
tion.

some

corpora-<

Three of these licenses are still oustanding.
At about the same time the post-office established ex

changes in London, and laid down an expensive underground 
system of telephones within the city area ; this area in
cludes the County of London and surrounding districts, 
roughly about 640 square miles. Within this large district 
the National Company and the post-office are competitors, 
but except in the centre of London, arrangements have been 
made to develop certain districts bv the company and certain 
other districts by the post-office. The rates charged to

View of Pit.

soon as it was thought advisable the forms were stripped and 
cement grout painted and troweled onto the green concrete. 
After the walls had hardened sufficiently the roof and support
ing column forms were placed and the roof slab was poured. 
Gravel was used in preference to stone on account of the 
dense formation gravel concrete will give.

The contract called for a water test to be put on the 
tanks. This was successfully carried out to the satisfaction 
of the Oil Company, and the contractors.

new
(Continued on page 327.)
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METHOD AND COST OF FORM WORK FOR GROINED 
ARCH RESERVOIR AND CONDUITS, PITTS

BURG FILTRATION WORKS.

Joints Between Monoliths.—The placing of joints and 
the method of making joints is generally decided by the 
engineer, and often proper consideration is not given the 
contractor in making the decision. The location of joints 
will govern to a large extent the possibility of cracks, and 
this is a large factor in the design of the work, and it may 
also greatly affect the cost of the form work, and in this way 
the contractor. A study from both the engineering and con
struction point of view as to the effects of placing joints 
should be carefully made.

(Continued from page 312).
more neglected than any other. Forms are either under
braced, or the braces which are placed do not assist in the 
support. Often during the filling, when a strain has been 
placed on the forms, many of the braces will be found loose. 
I he exterior bracing must be relied on for holding the form 

to alignment. On the filtration works alignment was neces
sary only within very liberal limits. Butt bracing is more 
secure than splices, the salvage will be greater, and the cost 
of reworking the lumber less.

In building a structure in a number of lifts it will often 
be found advantageous to terminate each lift of forms in a 
short section, say, three feet high. This section, which is 
tied together by wires and securely held to the concrete by 
the bond, can be left, upon removing the forms, as a base 
upon which to build the next lift.

Coating Forms.—Forms are covered, or coated, to de
crease the bond between the form and the concrete, and thus 
permit easy removal or to give the concrete surface a smooth 
finish. The latter is important in the case of conduits, where 
the friction loss is a factor.

Covering wooden forms with metal has a number of 
objections ; it is an added expense and does not increase the 
life, as the metal readily breaks and tears when removing, 
and if the form is strained in the handling the metal covering 
makes it harder to put back in shape. The rents, although 
smoothed down, still have irregularities which will catch in 
the concrete, and the next removing will leave them in far 
worse shape. If metal is necessary a complete metal form 
is more economical.

In the filtered water reservoir the location of joints was 
made after thorough study. The sides converge at the rate 
of one span of the arch in width, or 18 feet in every nine 
spans in length. By this arrangement one set of forms could 
be used seven times, or practically the life of the forms. 
Referring to Figs, 
wall were placed directly over joints in the floor, joints in 
the barrel arch over joints in the wall and joints in roof 
groins were in line with joints in the barrel. Thus all joints 

centre of bay lines, although all centres of bays did 
not have a joint, as often two bays, or 36 feet, were built 
monolithic. This located definitely the points to be affected 
by expansion and contraction and proper arrangement of 
keying could be made so as to prevent leakage. It also was 
the most economical design for the contractor.

and 2, the joints between sections of

were on

The design of a key between monolithic blocks varies 
a great deal. Some keys are to prevent slipping of 
face on another, while in other places the key is for water
tightness. A key similar to a tongue and groove in lumber, 
the sides being slightly battered, is more generally used ; it 
varies in size with the bulk of the structure, For vertical

one sur-

joints the groove will be constructed in the forms, and is 
generally designated as a depressed key. On horizontal 
joints it will be found that a raised key, or the tongue, is 
more easily constructed for the reasons that the forms for

Painting the forms greatl facilitates their removal, and 
also increases the life of the forms and makes them much 
easier to clean. The pores of the wood and the cracks are j it will not float, it is more easily held to a fixed location and
filled with the paint and the grout is thus prevented from | removed, and can be cleaned better when placing the next
entering. A satisfactory method is to coat the forms after ; section. Keys of the tongue-and-groove type are not neces-
cleamng with cold water paint, and after they have been sarily watertight ; they only make the path to be travelled by
erected give another coat. This is particularly applicable to the water longer and change the direction of travel, 
conduit forms, and was used very satisfactorily on the by 
pass conduit. For work requiring a large degree of water-tightness a 

sheet of metal will give best results ; sheet lead, copper, gal
vanized iron or similar metal embedded three or four inches 

walls and roof vaulting this was very satisfactory. Other in one monolith, doubled back on itself and extending the 
dressings composed of various proportions and combinations 
of soap, paraffine, kerosene, etc., are used, but are more 
expensive and more troublesome to prepare and apply, and 
have little advantage over oil or cold water paint.

Buoyancy of Forms.—The tendency of a form to lift 
during filling will cause much trouble if not properly cared 
for. In a wall section which has considerable batter, a hook 
made of reinforcing steel, imbedded in the foundation, 
offers an admirable arrangement to which to tie the forms, 
the tie being made with No. 8 wire.

Forms were often oiled on the filtration work and for

same distance into the next monolith. The doubling back is 
for the purpose of allowing for movement due to expansion 
and contraction.

Care of Forms While Filling—In filling forms the plat
form for mixing or dumping should be independent of the 
forms. This will prevent a shock caused by dumping. In 
no case should the concrete be dumped from a bucket directly 
into the forms, unless a bucket especially adapted to spread
ing- is used, as this is likely to distort the forms and will 
often affect the uniformity of the finished concrete. By 
dumping a bucket on the platform the shock is taken up by 
the platform, and at the same time the concrete will receive 
a mixing which will tend to remove any stratification which 
has occurred in transportation.

Before filling it is advisable to turn a hose on the forms, 
thoroughly wetting them. This will not only wash the 
foreign matter from the forms, but will cause them to swell 
and prevent leakage. During the filling a carpenter should 
be constantly in attendance calking with cotton or jute any 
leaks and seeing that the braces are not loosened or dis
turbed.

Conduit forms and box forms are often loaded with pig 
iron, lead or other heavy material. As this is always 
of less expensive and troublesome, the contractor is liable 
to take chances by underloading. A form failing in this way 
is a very serious problem, as it is impossible to force it back 
in shape without removing part, if not all, of the concrete 
placed. Under this same heading comes the rolling of forms, 
which applies more to conduits, and is mostly caused by 
uneven filling ; that is, filling higher on one side of the 
barrel than on the other.

more

The best method of preventing 
this is by care in filling, to keep a uniform level on both 

' sides of the barrel. In trench work where there is sufficient 
depth the upward or side movement of forms can be cared 
for by bracing to the sides of the trench.

Often trouble will arise in the removing of the struts, 
especially in thin walls heavily reinforced, as the available
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liable to damage other work. The forms should always be 
easied down by a cable or other similar method. In roof 
vaulting the method of cable and drum, described more in 
detail in another portion of this paper, is very satisfactory. 
Sledges and bars should be used with the greatest of care, 
if at all. It will at times be very difficult to break the bond 
between the concrete and forms and the use of block and 
falls will be necessary. This will have to be done in a careful 

to prevent the twisting or distortion of the form.

for the removal of the struts is small, and usually theroom
forms and steel are covered with mortar, making a most 
disagreeable place in which to work. The struts should be 
removed as they are reached and careful watch kept so as 
to remove all.

Removing of Forms.—The time for the removal of the 
forms cannot but be left to discretion of the engineer, as the 
time required for concrete to set varies greatly, and largely 
depends on weather conditions and the particular brand of 

used; also the bulk of the structure will affect the
manner
It is well to start a form by use of a wooden wedge rather 
than exert a great force by block and falls.

cement
removal. Often in cases of walls and structures requiring 
treatment of the surfaces to produce a finish it is necessary 

the forms at the earliest possible date and while
The forms upon removal should be thoroughly cleaned 

of all cement. This can be done by scraping, and will prove 
rather costly, but the thoroughness of this cleaning will 
greatly affect the speed of removal and the surface finish of 
the concrete in later work ; so the additional cost spent in 
scraping is saved in other ways. It is-much easier to remove 
the concrete which has adhered to the forms immediately 

the removal of the forms, and the longer a form stands

to remove
the concrete is green. The question of length of time in 
cases of this nature can only be solved by previous ex
perience.

Partly as an experiment and partly to facilitate the 
work, the forms for a few piers 20 in. in diameter, 8.5 ft. 
high, on the new filters were used twice in one day. That ; upon
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the harder it will be to thoroughly clean it. As soon as the 
forms are removed they should be cleaned and any necessary 
repairs made and the forms piled in some convenient place 
The piling, although a small matter, will often cause much 
trouble ; if the forms are carelessly piled, having bearings 
at points that will allow them to sag, the forms are liable 

this untrue shape, and endless trouble in setting 
them to line and grades will be experienced.

Steel Reinforcement.—There is no particular choice n

is the forms were filled in the morning, removed and again 
set up and filled about noon ; removed and again set at close 
of day, ready for filling the first thing the following morn
ing. The piers were not loaded for three weeks after casting. 
They have now been in use over 1 % years and no trouble 
has been experienced. The general custom was, however, 
to remove the bracing from the forms the following day and 
to allow the forms to remain up 72 hours. A schedule of 
time for removing forms under average conditions on the 
filtration work was as follows :—

Floor forms—The following day.
Pier forms—After the third day.
Wall forms—After the second day.
Vaulting forms on reservoir—After ten days.
Vaulting forms on filters—After six days.
Conduit forms varied from the following day to three

to set to

the kind of a bar best to use as being easiest to hold in place, 
except that a bar having a twisted or irregular surface will 
hold without slipping better than a smooth, straight bar. 

An example of a method of placing and holding steel 
be presented in a brief description of the equalizingcan

chamber built at the Brilliant Pumping Station. This cham
ber, 38 ft. deep, contained 445 cubic yards of concrete and 

pounds of steel, or about 0.0034 per cent, reinforce-20,000
ment, based upon the sectional area. Some of the walls 

only 18 in. thick throughout the entire height. Figure 3

days.
The work of removing forms is frequently, and unfor

tunately, placed in the hands of laborers, and, as a result, 
the forms are broken and destroyed to the extent of costly 
repairs. In taking down forms the bracing or props should

be knocked out and the forms allowed to fall. This about 200 rods, being for the most part % in., were 
is not only liable to damage the forms, but the impact is into the foundation sufficiently, 20 diameters, to develop the

were
shows the form work.

The vertical rods in the walls of the chamber, numbering
to extend

never
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1 he method used in the gate chambers was somewhat 
different. Here mostly horizontal bars were used. After the 
form

The carpenters plumbed the forms with plumb bobs and 
the engineer corps checked the work with a transit. The 
piers were braced in sets of four, horizontally at top, bottom 
and centre and cross-braced from top to bottom. This allowed 
an unobstructed passage between the sets of four piers for 
the moving of the filling platform.

The removal of the forms was accomplished by removing 
all the collars and loosening all the bolts in the flanges, 
working from the top down. The lower section of metal was 
then removed and the upper two allowed to slide down the 
pier; the second was removed, allowing the top to slide down 
and be removed. Thus a large amount of work was accom
plished from the floor, which saved considerable time. Before 
using the metal again it was thoroughly scraped and cleaned.

was checked for trueness nails were driven in the side 
of the forms at the location of the bar. 
cut and placed in racks easy for access. When the concrete 
"as placed level with a nail a bar was laid in the concrete. 
1 his method involves close inspection and maintaining the 
concrete level to insure proper construction. In the floors 
and beams a similar method was followed ; the bars were 
all cut and fitted, then laid to one side. A layer of concrete 

placed slightly in excess of the distance from face to 
=t(d. I he steel was then laid on the concrete and the bars 
tied together and the remainder of

The bars were all

was

concrete placed.
In the equalizing chamber the steel 

bending. There
required careful 

twenty-seven different shapes. A record 
kept by the writer on the bending of 10,325 pounds, ex
tending over a period of ten days, showed a cost of : 0.88 
man hours per 100 pounds for blacksmith and of

were
The metal and collars were renewed at intervals ; in

some cases they were used twenty times. The greatest 
trouble was caused by the indenting of the edges, permitting 

, r I-^ man leaks, which caused wash streaks in the surface of the piers,
pw 100 poun s or e pers. At the prices paid, or 25 As the pier forms became older this trouble increased, and 

cents per hour for blacksmith and 16 cents for helper, this it became necessary to calk with yarn around the bottom 
cost was 48.9 cents, per 100 pounds. In addition to this and at joints.
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strength of the rod. Joints between successive days’ work 
were made at the level of the floor, and, to avoid having 
these rods extending up in the way of the form building and 
the necessity of supporting the rods at the top, which sup
ports would be greatly in the way, bars 40 diameters long 
were placed one-half in the foundation concrete and one-half 
extending above the concrete foundation, to which, after 
the second lift forms were completed, were wired the ver
tical bars.

was chargeable .024 man hours per too pounds for the layer 
out, which work was done by the boss carpenter at a cost of 
20 cents per too pounds, the total cost being 68.9 cents per 
100 pounds. In bending the steel a large platform was built 
and all shapes laid out full size ; cleats were nailed at points 
of curvature and the rods bent to fit.

Description of Piers—Fig. 1 shows the form work for 
.5 ft. circular pier 27 in. in diameter, being one of 720 

P*ers supporting the roof of the reservoir. The sketch is 
ihe inner and outer forms were wired together and fully demensioned. The forms are in three sections, each 

spacers ot wood used. The location of the wires was made 7 ft. 2 in. long. Each section consists of two semi-circular 
with an eye to the placing of the reinforcement so that as pieces of No. 16 galvanized steel, flanged on the vertical 
many as possible of the vertical rods could be tied to the edge, the flanges of the two halves being bolted together 
wires. 1 he horizontal reinforcement, which was largely in between two pieces of 2 x 4-in. lumber. The sections 
the shape of hoops, varied from 1 in. to 0.375 in., was tied clamped at top, bottom and middle point by a wooden collar 
to the vertical bars, and where possible laid on the tie-wires, made in four pieces and held by bolts.
It was also necessary in several places to add 0.375 in. or The first intention was to make up the 7-ft. 2-in.
0.25 in. bars for support. This arrangement of steel proved tions on the ground and build them into place in the pier, 
very satisfactory. The test was very severe, as, due to the i About twenty piers were built in this way and proved very 
narrowness of the space between forms, the ramming affected j unsatisfactory, as the third points, or joints, were not rigid 
the steel, and the removing of the spacers often necessitated j enough. The remaining pier forms were built complete on 
a man using the steel as a ladder to go down in the forms. ! their sides and raised into place by the cable way.
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this bond. The result was that this pulling greatly distorted 
the form. This first showed up in the inability to make a 
good joint between forms, and finally necessitated rebuilding 
the forms. The trouble could have been eliminated by re
moving the forms in three pieces rather than in 
barrel arches on the filters (Fig. 4) were similar, but one- I 
half the length. On these there was no particular trouble. I

The barrel arch in filtered water reservoir contained 
o.go1/} cu. yd. per running foot, and the units placed 
36 ft. long, or 33 kt cu. yds. The cost of forms is given in 
Table II.

The cost is an average from a number of observations 
made by the writer. The cost of hauling out is rather high 
and unusual ; the forms, however, were of awkward shape 
and very large, and had to be hauled on a truck by hand a 
distance as great as 300 ft. The floor over which they were 
hauled consisted of inverted groins, with piers every 18 ft. i 
The trimming and trueing at 58 cents a yard is due to the 
trouble previously explained in this paper.

Walls.—The wall forms shown in Fig. 1 are in accord-

built monolithic with the roof. The piers built separate from 
the vaulting were braced from pier to pier at the top. A pair 
of rails were hung to the piers, and on these rails were set 
kegs of bolts, which happened to be on hand, to load down 
the pier and prevent floating. The piers built monolithic 
with the roof did not require any greater loads than that

Theone.

furnished by the vaulting.
On the first filter beds the piers were square, and built 

of wood. Fig. 5 shows the design of these pier forms. They 
all built monolithic, with groined arch vaulting. The

were

were
forms were used on an average of ten times, and consisted 
of four sides held together by bolts ; the removal of the bolts
allowed the form to collapse.

Barrel Arch__ Figs.
known as the barrel arch form. This form was for that por
tion of the wall from the springing line of the arch to the 
centre of the first bay. The inside shape was a quarter of a 
12 ft. circle and the outside an arc of a 15 ft. circle. These 
forms caused more trouble than any others on the reservoir.
The inside was built in three equal sections,- each 9 ft. long 
and 5 ft. 10 in. wide on the chord. The ribs, 2x12 in., were ance 
placed on 2i-in. centres, and lagging was 1 x 3 in., Southern made in g-ft. sections, and from top to bottom in one unit, 
pine, tongue and grooved, and dressed on both sides. The method for preventing the forms from rising is shown

and 2 show the design of what was

with the general practice in such work. All forms were
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The outside forms were built in three sections, the first 
section being 3 ft. of the wall form, which was left wired to 
the wall when removing the back wall form ; this gave a solid 
base upon which to build. The second was placed before 
filling and fastened to the inner form by wires and wooden 
interior struts, and held on the outside by an outrigging 
extending up from the wall. The third was placed after the 
filling had reached the top of the second form, and was 
wired to the iner form.

The remainder of the arch, or a little over one-third of 
it, was screeded, no form being used on the outside.

Some trouble developed after the third using, and was 
entirely due to the manner of removal. The bracing ex
tending from the top to bottom, shown in Fig. 1, was not 
removed, and the forms were not taken down in three sec
tions, but the entire form was removed at one time. The 
method of removing was to hitch a set of falls to one of the 

to break the bond, and at times twelve men

At first the forms were built to the neat required height 
and filled level with the top of form.

•5 in.
The concrete when

and it was foundsetting would shrink from 1 to 
necessary to make the forms higher so as to allow for this 
shrinkage. It was then found advisable to build the forms 
to a greater height, so that the finished pier would be 1 or 2 
in. higher than required. This allowed the roof forms to 
butt against the pier and prevent lateral movement.

The pier forms contain 488 ft- of lumber and 688 sq. ft. 
of metal. The bracing contained 507 ft. of lumber. The cost 
as compiled by the writer for form work on four piers

This is an average from12.68 cu. yds., is given in Table I. 
a number of observations taken at random and extending 

period of eight months.
The piers in the last filters built were molded in a steel 

form, which offered a great many advantages. The form was 
very different from that used on the reservoir. They were 
used twenty times with practically no repairs, and were very 
easily and quickly removed and reset. In part of this work

from the roof; the remainder were

over a

upper corners
broke the rope before the form left the concrete. It was not 
uncommon to pull off several ribs in an attempt to break

piers were built separate

fjiSSIIssES m
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cableway was not in use on the concrete. The crown strip was 
placed between the forms on the top so as to allow adjust
ment. This strip had to be ripped from boards, and this was 
done by hand, requiring considerable time.

Removing the forms on the reservoir was done by means 
of a cable allowed to slip over a drum placed on the roof, a 
hole having been left in the concrete over the centre of 
gravity of the form. It was necessary to resort to. a set of 
blocks and falls to break the bond beween concrete and 
forms.

in the illustration, and consisted of hooks set in the first 
laver of concrete and wires tying the forms to these hooks.

The forms were used on an average of ten times, and 
the only repairs made were a board now and then, where the 
bar in removing had splintered or broken the forms. The 
edges of the forms become more or less frayed, and this 
was cared for by a metal strip tacked over the joint. This 
practice was permissible in this work, as the face would not 
be exposed. In finished surfaces it should never be used, as 
the metal leaves a surface entirely different from the wood 
and very readily noticed.

The regular wall in the reservoir contained 2.3354 cu. 
yds. per running foot, and as a rule the wall was built in 
36-ft. sections, or 84 cu. yds. This amount varied within a 
yard, as the point where the wall ceased and the barrel 
started was not closely defined. The cost of forms is g'iven 
in Table III. This cost is a weighted average, as in this 
work there was a great amount of variance. Often the cable 
way was used in removing' forms, and the cost cut down ; 
then again the forms would be in bad shape and require 
much repairing. As an example on the

In placing- the concrete in the vaulting some trouble was 
experienced in securing the proper thickness. The concrete 
from the sides would occasionally work down into the centre 
over the pier. This trouble was experienced in Columbus, O., 
where in place of 6-in. thickness they found only 2 in. of 
concrete, and a test was made on one of the weakest arches. 
A load of earth was placed to the depth of 4 ft., when cracks 
developed in. a vertical plane passing' through two piers, 
and a deflection of 13-32 in. was recorded. The work was 
remedied by placing a patch on the upper surface 4 in. thick.

This same trouble was encountered on the Pittsburg 
work to a lesser extent. The maximum occurred where in 

place of 7.25 in. we had 4.75 in. of concrete. The error was
$0 73 per cu. yd. 

53 per cu. yd. 
55 per cu. yd. 
42 per cu. yd. 
49 per cu. yd.

21 st wall forms cost. 
23rd wall forms cost 
24th wall forms cost 
25th wall forms cost 
26th wall forms cost

'4*6-d'o’
f.2 Planks 15 'cfa.

4'*:s'é'iÆÊ
Groined Arch Forms__ Figs. 1 and 2 show groined arch

forms in elevation and plan. Each pier top was molded on 
forms built in four triangular sections, the joints between 
sections being' on centres of arches and on diagonal lines 
between piers. The ribs were 2-in. white pine, placed on the 
diagonal line, and on 2-ft. centres between the diagonals ; 
the decking' was i-in. Southern pine, tongue and grooved. 
The forms were well oiled before filling.

The pier edge of each form rested on a collar bolted to 
the piers. The piers, having been built 2 in. higher than the 
springing line of the arch, prevented any horizontal move
ment in the form. The four corners were supported by 8 x 8 
in. posts, and midway between corner posts were placed 
4x4 in. posts. The proper elevation on the top of arch was 
first secured by placing wedges between the top of post and 
form. Later it was found that dumping the concrete dis
arranged these wedges, and their use was discontinued, and 
0.5-in. boards were used and toenailed. This allowed only 
an adjustment of 0.5 in., which was considered close enough.

The joint between forms on the top was made by a 
crown strip, which varied from 2 to 4 in. wide. The corner 
joints were finished by a t-in. triangular strip, which relieved 
the rough corner. The forms being square anl piers round, 
required a filler in the corners. This filler was first made of 
plaster paris mixed with excelsior, but was unsatisfactory, as 
the breakage was high and it was impossible to use it a 
second time. The cost of the fillers in plaster paris was about 
27 cents each. Later wood was used, and the work was 
finished using wood. On contract 11 the contractor used a 
metal filler cut from No. 16 gauge sheet iron. This filler 
was used over anl over, the first cost being 10 cents each. 
Figs. 4 and 5 show the forrhs used in filter work, which are 
very similar to those of the reservoir. The roof and pier 
were placed monolithic in this work.

The method followed in placing- forms was to first erect 
the shoring on the piers, then by cableway erect the corner 
posts and brace them to the piers. The arches were then 
lifted by cableway and placed in position, resting on the 
piers and the corner posts. Most of this work was done at 
noon, in the evening, or on Sunday, as at these times the

M
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Fig. 6.

discovered in 10 sides out of the 64 first placed, and was
remedied by patching, and further trouble of the same nature 

prevented by using a screed board at right angles towas
the line of piers instead of on the diagonal as had previously
been used.

On Contract No. 1, the filters, the total amount of arch 
centering placed was 2,130,012 sq. ft. 1 here were 240,000 
sq. ft. of forms actually made to complete the work, an 
average of ten times use for each form. The actual cost was 
$0.0435 per sq. ft. placed ; this cost includes plant charges, 
administration charges, material, etc.

I

1

i On Contract No. 2, the reservoir, there were placed 
ft. of vaulting forms, and there was actually made243,390 s.

about 20,000 sq. ft. The cost was $0.096 per sq. ft. placed, 
or about $3.50 per cu. yd. of concrete placed. This cost is 
a final cost, including everything chargeable to the forms.

h
For a detailed cost Table IV. was prepared from infor

mation gathered by the writer :—
e I 8.1864 cu. yd.

.........1,000 ft.
........... 400 ft.
........... 150 ft.

Four forms made one pier top or
Lumber in one pier top...................
Lumber in posts and bracing....
Lumber in shoring on piers...........

To the above cost must be added a charge for hauling 
the forms from the place of removal to the çlace of setting.

t.
e 1

•e
t.
n



T rouble was experienced with the first three forms; they
Table III.—Cost of Wall Forms, Filtered Water Reservoir, 

Pittsburg, Pa.
Per

Cu. yd. 
$0.038

Fabrication in Mill: 
no hours, carpenters at 35 cents.. 

Taking" Down :
1 foreman, 10 hours at 35 cents. .
2 carpenters, 20 hours at 30 cents 
4 laborers, 40 hours at 20 cents...

Total .......................................
Setting Up :

1 foreman, 10 hours at 35 cents.. 
6 carpenters, 60 hours at 30 cents 
4 helpers, 40 hours at 20 cents. . .

Total. 
$38 50*

$ 3 50 
6 00 
8 00

$17 50 $0.208

$

Total $29 50 $0.350

t Grand total $0.59650 20
t This does not include cost of material. * Used twelve

times.

.

4 carpenters, 20 hours at 30 cents 
2 helpers, 10 hours at 20 cents..

6 00
2 00

Total ....................................
Placing :

Cableway, yi hour at $2..............
1 foreman, hour at 40 cents. 
3 carpenters, 1 hour at 35 cents 
5 laborers, labours at 15 cents.

$ 9 75 $0 30

$ o 66 
o 13 
o 35 
o 25

Total ........................................
Trimming and Trueing:

1 foreman, 10 hours at 35 cents... 
4 carpenters, 40 hours at 30 cents
2 helpers, 20 hours at 20 cents...

$ i 39 $0 04

$ 3 5o 
12 00 
4 00 !

Total $19 50 $0 58

Grand total $48 94

rolling and in filling the bottom. The bottom is sometimes 
cared for by placing grout tubes, or by simply smoothing up 
after the removal of the forms. In a number of conduits on 
the reservoir work a board was left off the outside forms 
just above the invert, and through this opening the bottom 
was successfully filled by tamping. The filling of one side 
and allowing the concrete to run under and seek its level 
on the opposite side, thus assuring filling in the bottom, is 
rather dangerous practice as there is great chance of moving 
the inside form or barrel.

1 47

1
<

i

The by pass conduit, shown in Fig. 6, is 7 ft. in dia
meter and about 1,200 ft. long, built in 36-ft. sections, con
tained 48.8 cu. yds. and 3,600 pounds steel per section, and 
was built after the roof of the reservoir was in place, the 
piers and roof being used to brace against. The barrel was 
placed on concrete saddles and painted with cold water paint. 
The reinforcement was next placed, and then the outside 
forms. The braces were all fitted and marked, and they, 
together with all except the bottom outside form, were re
moved and stored conveniently for easy access. The barrel 
was held down by braces to the roof and held laterally by 
braces to stringers placed along the piers. When the con
crete reached the level of the top of the bottom form, the 
second form was placed, and so on until the top was reached. 
After the concrete was placed to a depth level with the top 
of the barrel it was found that there was no tendency to rise 
and the braces to the roof were removed.

1

1

This varied greatly, and from observations cost 15 man 
hours per too ft. hauled.

Cate Chambers.—The forms for gate chambers through
out the work were more or less similar, and the same prin
ciple in form work was used throughout. The structures 
were rather irregular in shape ; some portions of the forms 
could be used twice, but the greater portion had to be 
wrecked and the lumber partly used in rebuilding. The 
greater portion of the forms were built of 1.5-in. Southern 
pine lumber, surfaced on both sides, the portions plain in 
shape were decked horizontally and the portions curved or 
irregular were decked vertically. The forms were wired to
gether and the exterior and interior braced. The dumping 
platform was built independent of the forms. The placing 
of reinforcement is explained in detail elsewhere in this 
paper. The first section was built to the sub-floor level ; the 
second to a point about 3 ft. above the top of the gates, and 
the third up to the floor level, including beams. The floor 
slabs were placed later.

Conduit.—The construction of conduit forms was gov
erned greatly by the place they were to be installed and the 
surroundings. A conduit in a trench offers different require
ments than conduit in the open. Fig. 6 shows six conduits 
and the forms used on each. The inner form or barrel is 
generally first placed. This is held to the proper elevation 
by piers, or saddles, separately cast, and the tops set to 
grade. The steel is next placed, and then the outer forms.

Care must be exercised to prevent the form floating or

Table I—Cost of Forms for Piers Supporting Groined Arch 
Reservoir Roof; Total, 12.68 Cu. Yds. of 

Concrete in Four Piers.
Per 

Cu. yd. 
$0 27 
$0 18

Item. Total.
Stripping, 13 hours, carpenter at 25 cents $ 3 25 
Cleaning, 15 hours, laborer at 15 cents..

' Making :
15 hours, carpenter at 30 cents..................
15 hours, laborer at 15 cents........................

2 25

$ 4 50
2 20

$ 6 75Total ..............................
Setting :

M hour, carpenter at 30 cents 
1U hours, laborer at 15 cents 
M hour, cableway at 50 cents

$0 53

$ o 23
19

12

Total .....................................................
Plumbing and bracing, 15 hours, carpenter 

at 30 cents .................................................

$ o 54 $0 04

4 50 o 35

Grand total $17 29 $1 37

Table II.—Cost of Forms for Barrel Arch Filtered Water 
Reservoir, Pittsburg, Pa.

Per 
Cu. yd. 

$0 31
Fabrication at Mill:

240 hours at 35 cents..................
Taking Down :

1 foreman, 2 hours at 30 cents. 
9 laborers, 18 hours at 20 cents

Total. 
$84 00

o 60 
3 60

Total ......................................
Hauling Out :

1 foreman, lyi hours at 30 cents 
12 laborers, 16 hours at 20 cents..

$ 4 20 $0 13

$ o 40 
3 20

Total ................................
Cleaning and Repairs :

1 foreman, 5 hours at 35 cents

$ 3 60 $0 11

$ i 75
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227J
19 i

placing steel, etc.

Building forms at mill 
Carpenter work in field

Carpenter.................
Helpers......................

including taking down,

a

uQ.
O
U

$0.36

1.70

o
U

$171.15

83 39

started to give during filling, but the knowledge gained in 
those mishaps was sufficient to show the weak points, and 
work progressed nicely until a change of superintendents 
placed a man in charge who decided to cut expenses, and 
the first forms built gave way. After that the work pro
ceeded to completion without a mishap, and the test showed 
up very satisfactorily.

The forms in this conduit were all bolted together ; the 
inside or barrel form collapses by dropping the top section. 
The time required to build one section was three days, and 
the time to fill it was seven hours.

The forms, including bracing, contained 6,350 ft. of 
lumber. The lagging was 1 in. Southern pine and the ribs 
2 in. white pine. The cost of a 36-ft. section as compiled 
from a number of observations was :—

1
rd

removed the following day as early as ten o’clock, thus 
while filling one section another was being prepared. The 
cost of setting up the forms and placing steel was $1.15 per 
cu. yd. and the cost of bending steel 40 cents per too pounds.

The 48-in. conduit was a plain circle inside with per
pendicular sides and semicircular top outside. The drain 
was located in a 21-ft. fill, placed in sections varying from 
20 ft. to 50 ft. in length, and contained 0.387 cu. yd. of con
crete and 35 pounds steel per lineal foot of conduit. The 
forms were built in the mill and used six times in the field :—

Per
Cu. yd. 
$0 72Lumber ..............................

Mill work ..........................
Bending steel ................
Carpenter work in field

30
26

2 13

$3 4i 
1-59

Total .............................
Total cu. ft. of drain

DEVELOPMENT OF STEAM POWER PLANT 
MACHINERY.

E. H. Sniffin.

The year 1910 has witnessed a very substantial progress 
in the development of power plant machinery. The Westing- 
house Machine Company’s contribution to' this development 
has been in new designs of steam turbines, in the extension 
of its condenser work, and in the application of small tur
bines to auxiliary purposes, such as operating small gen
erators, boiler feed pumps, etc. It has also brought out the 
Melville-Macalpine gear for use between turbines and direct- 
current generators. This device makes possible the use of 
exhaust steam turbines in connection with slow speed direct- 
current apparatus. It also enables high-pressure condensing 
turbines to be employed for driving large sized direct- 
current generators. Embodying, as it does, very small me
chanical loss, two per cent, or less, it permits of the use of 
the most efficient design of turbine in connection with an 
efficient direct-current generator. Ordinarily, if the turbine 
and direct-current generator are direct-connected, it must be 
at some sacrifice of turbine efficiency, or if the direct current 
be derived from an alternating-current unit through rotary 
converters, that also is done with considerable loss in trans
mission. So the Macalpine gear, where its applicability 
obtains, adds quite materially to plant efficiency.

Perhaps the most beneficial work done by the Machine 
Company, in the way of reducing operating cost, has been 
the very extended application of its exhaust steam turbine. 
This has particularly occurred in power plants used to 
operate industrial establishments. Frequent opportunities 
occur of obtaining increased power by adding to an existing 
reciprocating engine plant the exhaust turbine, employing' 
to operate it the exhaust steam otherwise going to waste 
or inefficiently employed, and it is not uncommon to find 
returns of from 33 to 50 per cent, upon the exhaust turbine 
investment. It is, moreover, a very simple piece of ap
paratus, characteristically free from trouble, and by de
signing it so that it may operate either with exhaust or live 
steam, it takes nothing from the flexibility of plant opera
tion, oftentimes greatly improving that feature.

The machine company has done enough if it has con
tributed its share to the great reduction in cost of power 
plant construction during the last eight or ten years, 
prime mover unit itself has been reduced perhaps two-thirds 
from its cost of ten years ago. The larger units now made 
possible have brought up the size and reduced the cost of

The

Table IV.—Cost of Vaulting Forms for Filtered Water 
Reservoir, Pittsburg, Pa.

Per
Cu. yd. 

$0 42
Making of Groins at Mill :

120 hours at 35 cents ....................
Setting Groins :

1 foreman, % hour at 35 cents.. 
3 carpenters, % hour at 30 cents 
6 laborers, 1% hours at 20 cents. 
1 cableway, % hour at $2............

Total. 
$42 00*

$ o 09 
o 225 
o 30 
o 50

$0 14$1,115
Setting Corner Posts :

Cableway, 1-10 hours at $2................
3 carpenters, 3-10 hours at 30 cents

$ o 20 
o 09

$ o 29 $0 03
Intermediate posts, 3 carpenters, 1 % hours

at 30 cents .................................................
Shoring piers, 2 carpenters, 3 hours at

30 cents ..................................... .................
Trimming and trueing, 4 carpenters, 3

hours at 30 cents .....................................
Taking Down Groins :

foreman, i>i hours at 30 cents..............
5 laborers, 6^i hours at 20 cents................
5 laborers, hours a 15 cents .................

$ o 45

$0 11o 90

$0 151 20

1 $ o 40
I 35

00

•.T ôtai $ 2 75 $0 33

Grand total $10 20 $1 22

I he forms for the seven-foot filtered water conduit, 
shown in Fig. 6, is a good example of form work for 
duit in a trench.

a con-
In this conduit no outside forms except 

! one on either side of the top was necessary. The sections 
: were 30 ft. in length, contained 22 cu. yds. of concrete and 
I 2>66o pounds of steel. One foreman, four carpenters and 

four helpers took down the badk forms, set them up ahead 
and placed the steel ready for filling at the rate of 
section a day. Two sets of forms were used, and they were

one
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boilers. Condensing apparatus has been made more com
pact and efficient and lower in cost, and turbine-driven aux
iliaries generally employed. The net result has been a 
general reduction of power plant investment to something 
like 50 to 60 per cent, of the valuation that we were formerly 
accustomed to place upon such properties. Thereby the 
operating company has enjoyed a radical reduction in fixed 
charges, has been placed in better position to afford the its history.

introduction of improvements, and has witnessed at the same 
time a material reduction in operating expense incident to 
the more simple character of its generating apparatus. And 
the writer believes that the machine company’s efforts in 
the past year, with its high-speed turbine development, and 
with its other new work above noted, have been fully as 
potential in this direction as any year’s accomplishments in

ROADS AND PAVEMENTS
TO WHAT EXTENT DO AUTOMOBILES 

DESTROY OUR ROADS?*
There has been much discussion from time to time as 

to the reasons for the destructive action of automobile traffic, 
but I think the series of experiments conducted by the Office 
of Public Roads has given some most interesting and con
clusive results, which, although previously published, will 
bear repetition in the present instance. A 6o-horse-power 
car, stripped for racing, and weighing- with driver and me
chanism about 2,800 pounds, was driven over a stretch* of 
level, broken-stone road, first at five miles an hour, with in
creasing rates of five miles an hour until a speed of sixty 
miles was attained. The road was a section of government 
road, which had been resurfaced two years previous to the 
test, and was in good condition. Photographers were sta
tioned at a point on the road designated for the proper speed, 
and photographs were taken of the effect produced during 
the passage of the car. It was evident from a consideration 
of these photographs that up to fifteen miles an hour little 
or no effect was produced on the road, and even at twenty 
miles an hour the observers concluded that no serious 
damage was done. From twenty miles an hour on, however, 
the effect was decidedly noticeable with each increase of 
speed, and the dust is often lifted from the road by the severe 
shearing stress of the driving wheels, which I have compared 
to the action of a circular saw going through a board. Once 
lifted from the road, this fine material is subjected to the 
effect of air currents generated by the car body, and subse
quently by the wind. Thus, large quantities of the very ma
terial that is essential for bonding the road together are 
rapidly carried away, the wearing stones are soon left bare 
and loose, and subject to displacement, water finds its way 
into the body of the road, and a general deterioration rapidly 
sets in. It is, therefore evident that the most serious damage 
to our roads as a result of increased motor traffic is due to 
the shearing stress of the rear wheels on the road surface 
when the machine exceeds a speed of twenty miles an hour.

There is another source of injury, which is not so seri
ous, for the reason that it is confined to rather sharp curves 
and easily overcome. This is the tangential stress or ten
dency of the car to skid in rapidly rounding a curve, thus 
shifting the crown of the road tangentially to the gutter 
This difficulty may be obviated by raising the outer side of 
the road.

By Logan Waller Page, Director United States Office of 
Public Roads, Washington, D.C.

This question and its immediate sequel, “What shall we 
do to prevent this destruction?” are the summing up of the 
most serious problem with which road builders have now to 
wrestle, and with all the discussions as to “cause” and 
“remedy” which have taken place in recent years, we cannot 
yet feel that we are any more than fairly started on the way 
to a solution of the problems.

In considering the injurious effect of motor traffic on 
our roads, I shall confine myself to a consideration of what 
has always been considered our highest type of construction, 
the broken-stone road, as first specified by the eminent 
French engineer, Tresaguet, in 1775, and later improved 
upon by Telford and Macadam. The principles involved in 
their methods of road building really depended upon the 
wear of traffic for the preservation of their roads. They had 
to contend only with horse-drawn vehicles, and the dust 
which was constantly being worn from the stone acted as a 
filler in the road surface, and under the action of moisture 
formed a cementing medium between the stones. Therefore, 
in a well-constructed macadam road, where the selection of 
stone was suited to the volume and character of traffic, the 
fine dust resulting from wear was just sufficient to replace 
that carried away by wind and water ; the action of water 
caused this remaining dust to re-cement, and the .surface 
was thus automatically rebonded. Moreover, the road sur
face remained practically impervious to water and the foun
dation was protected.

The advent of the automobile has, however, completely 
changed conditions, and the seriousness of the problem be
comes more impressive when we consider the rapid advance 
in the production of motor-propelled vehicles. It was esti
mated that on November 1st, 1908, there were in the United 
States about 150,000 automobiles. The output in 1908 was 
55,000 cars, for 1909 about 80,000, and it is anticipated that 
the close of the current year will have seen a year’s produc
tion approaching the 200,000 mark. And. whereas the early 
output went largely to the large centres of wealth, and 
looked upon as a rich man’s latest luxury, we now find the 
automobile in common use throughout the length and breadth 
of our country, not a luxury, but a necessary means of daily 
travel for the business man and the farmer, who is the better 
enabled to cover his often widely distributed property. It 
has, therefore, come about that the smallest community is 
face to face with the problem of meeting the new conditions 
brought about by these changes in the character of traffic 
passing over their local highways.

But, while the automobile is continually lifting the valu
able binding material from our roads, and causing- injury , 
to crops, property values, and even the health of the neigh
boring communities, it is doing absolutely nothing toward 
replacing the dust so distributed. The principles of Macadam 
and his predecessors are set at naught, for whereas the iron- i 
tired, horse-drawn vehicles of other days caused a continual 
replenishing of dust, the motor-driven car, with its pneu- } 
matic lire, is practically without any wearing effect on the i 
road stone. As motor traffic increases, a point is reached 
where the type of road has to be changed, and this point 
varies with the volume of horse traffic and the volume and 
speed of motor traffic, a condition in part brought about by

were

* Read before the Southern Appalachian Good Roads 
Association.
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a failure of the motor vehicle to produce sufficient 
the road surface.

It is those who have the building and maintenance of 
our rural highways who are most seriously affected by this 
great problem. It is comparatively easy to control the speed 
of motor traffic through our larger towns and over the park 
systems of our cities, and it is admitted that at low rates of 
speed the motor vehicle is no more injurious to the road 
than ordinary traffic. But, in the open country, where we 
have the grinding action of the iron tire and heavy load 
followed by the high-speed automobile throwing up and dis
tributing the products of wear, we are confronted with the 
necessity of providing a new and more durable form of road.

For several years past highway engineers and chemists 
have been uniting their efforts in attempts to solve this pro
blem, and, generally speaking, have experimented along 
two lines, either to add some palliative to the surface of the 
road, in order to hold the dust, or else to construct the road 
with the use of some binding material that will hold the 
stone in place. Water was the original dust-layer, but its 
continual application is costly, especially on long stretches 
of open highway, where facilities are not always at hand for 
securing water. The addition of hygroscopic salts to the 
sprinkling water was then tried with the object of having 
the salt retain the water in the road surface, and in this 
respect calcium chloride has proven fairly successful, al
though even this very hygroscopic salt has a tendency to 
dry out unless the climate is quite humid. The lighter 
residual oils and tars have been used in holding' down the 
dust with varying success, dependent on the quality of the 
material, its method of application and adaptability to the 
character of the road in question. And right here it may 
be said that, while I do not think a fully satisfactory solu
tion of our great problem has been reached, it is an un- 
quest onabie fact that a large percentage of the failures to 
date has been due to the application of inferior materials, 
deficient in certain well-known necessary characteristics or 
to the use of good products in conditions to which they are 
not adapted. There has been a too general acceptance of 
the fact that any oil or tar is a good dust preventive or road
building material, and that whatever the eager salesman 
guarantees ( ?) must be good and fulfil all the claims he 
makes for it.

engines, and these trains return to the farms with supplies. 
The value and economy of motor transportation for freight 
in cities has been demonstrated, and the economy of building' 
roads over which it can travel in the country will become 
more and more evident to taxpayers in rural districts. And, 
while there is a tendency on the part of many severely to 
arraign the automobile for its destructive action on our 
public highways, they should not lose sight of the other phase 
of the subject, which is worthy of serious thought. The ap
plication of mechanical arts to our daily convenience and 
comfort must necessarily introduce new problems which 
require long and patient experimenting for their solution, 
but, when solved, are apt to produce a betterment of condi
tions that might otherwise not have been reached. So the 
motor vehicle, while tmding to destroy our broken-stone 
roads, has had an improving influence, no only in the build
ing of many miles of better highways, but in rendering most 
urgent the study of road improvement and preservation. The 
dust nuisance antedated the automobile by many years ; if 
our experimental work leads to success, it will demonstrate 
the really beneficial effect to ourselves and posterity that 
motor traffic has had upon the development of the art cf 
road building.
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ENGINEERS’ CLUB, TORONTO.e
1-

Address of Mr. C. M. Canniff, Retiring President.I,
S

One of the duties—-it would appear—of a retiring presi
dent is to cudgel his brain and attempt that hardest of 
tasks : to say “Good-bye” more or less gracefully.

Although most likely it will be a sad case of the minus 
sign, certain thoughts possess me, born of the important 
step onward recently taken by our club. I think first of all, 
we should be extremely gratified at the most satisfactory 
report which your directors have been enabled to present 
this evening, There seems—be we as conservative as we 
please—nothing on the horizon to forecast anything but 
the brightest of futures.

It may surprise some of the members that as far back 
as 1887, I recollect discussing off and on with the late County 
Engineer, James McDougall, just such a social organization 
as now we can boast, and well I remember our glee, when, 
chiefly through Mr. Chipman’s efforts, the first meeting 
took place at the old School of Practical Science in j88q. 
So you will see that getting where we are now has been a 
long drawn-out proceeding.

The abode we have acquired—in whatever manner and 
after whatever vicissitudes, time is too short to go into de
tails—is not not very extensive nor exactly sumptuous, but 
the appointments can be viewed with pardonable pride, and 
that they are within our means redounds to our credit. We 
can re-echo Sir Wilfrid Laurier’s sentiments upon the new 
navy: “It is small, but it is our own!”

A convience at first, the Engineers’ Club is largely des
tined to become a necessity ; and certain of us have loftier 
ambitions for a palatial structure belonging to us, and I 
think a standing committee—now that we have made a good 
start—should at once be appointed to that end. The second 
side of the bread takes less time to toast, we can always 
count on that. The stranger within our gates, as well as 
fellow-citizens, should be impelled to pause and enquire • 
“What building is that?” and as answer receive : “That, 
s'r, is the local habitation of the engineers and technically 
trained men.”
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While results from surface treatment can only be re
garded as temporary, lasting, perhaps, in the case of proper 

or tars, throughout a season, more permanent results 
have been secured through the application of some of the 
heavier bitumens during construction. These may be ap
plied either by heating and mixing with the

e
y oils
y
e
o

upper course
of stone before spreading, known as the mixing method, or 
by pouring the hot bitumen into the upper course of stone 
after it has been shaped, known as the penetration or grout
ing method. 1 he former is the better way, in that a more 
uniform distribution of the binder is secured, but the method 
involves considerable

e

s
1-
.3

expense, as well as time, especially 
a proper plant is not available and the mixing has iowhere 

be done by hand.f

By working along those lines we have certainly bettered 
conditions and produced a highway better fitted to resist the 
ravages of modern traffic, but there is much work ahead of 
us before we 
blem.

y

can say that we have wholly solved our pro-
Automobile production is increasing with rapid strides, 

the distribution of cars is becoming daily more general, and, 
whereas almost the entire output of cars has until now been 
largely for passenger transportation, I believe the next ten 
years will witness a great development in freight transpor
tation. In England large quantities of food

d
n

1

e I
are transported

to the city of London in trains of cars drawn by traction1
t
1 1
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valuable and imprejudiced—with the weight and force, to 
give them merit for the public press. Publicity pays—let 
me repeat it—publicity so loud and insistent as to wake the 
seven sleepers !

I do not know if I keep longer on this tack, but you 
will say I am lecturing you. But, as the poet has it :

Fear not the anger of the wise to raise,
Those best can bear reproof who merit praise.

Modern civilization, gentlemen, has been made possible 
only by the work of the engineer ; our removal from mediae
val semi-barbarism is measured by the advances made in 
our profession. If, as a club, we are to attempt to do any
thing tending to the advancement of engineering, a part 
of that work surely consists in the manifestation of a lively 
interest in the public engineering and other technical pro
blems of our own community, province, and country. Only 
the other day the city engineer of Toronto was peremptorily 
ordered by a popular lawyer-mayor to do impossible engin
eering connected with our water supply ; not many miles 
from North Toronto—so the thistledown rumor sails along— 
is a canal under construction, which, when completed, will 
not hold water at all ; two small items of scores that might 
well come within the purview of such a body of ours. I have 
no knowledge, of all the costly improvements proceeding in 
the city or about it, that any opinion whatsoever, has once 
been expressed upon the advisability of such expenditures 
from an economic or utilitarian point of view, or that any 
action ever has been taken whereby the club, as a body, has 
declared itself upon the expediency of such public works 
from an engineering standpoint. The Board of Trade does 
it, the Canadian Manufacturers, the Guild of Civic Art, etc., 
have been known to interest themselves from their own 
standpoint in similar matters, and thereby have compelled 
recognition as important factors in the city’s life, but totally 
lacking has ever been any similar action by the Engineers’ 
Club, as a body,, stamped as it would be, with the approval 
of an organization of men qualified to pass upon the question 
at issue, and carrying with it that dignity, which would 
command the moulding of public opinion. All the world 
loves a doer, the old saw should run. As we all admire a 
man who proves himself capable of achievement so do men 
take pride in their identification with a progressive organi
zation. Thereby should we prosper.

Now, without being wishful to branch at all upon the 
point of the generally conceded rules of individual progres- 
sional etiquette or ethics, I submit that nothing prevents 
this suggestion metamorphosis from our old time placid 
ultra-conservatism, from our tongue-tied apathy, and if for 
nought else than that we may leave behind our life of 
mediocrity, where we have apparently hedged ourselves 
about with a triple wall of reticence and precaution.

The time is ripe.Publicity pays ; it pays to advertise.
We should remove the muffler and let the noise of our fame

The importance of ourgo abroad throughout the land, 
allied professions in the community could not but be em
phasized for the enquirer and also the prominence of Tor 

professional centre. And when, gentlemen, I 
the word “publicity,” let me hammer it home.
Somebody has said the engineers will never amount to

host. Is this nonsense, or

onto as a
use

tuppence until they can act as 
perchance it is the ultimate crystallization of a 
of shrewd, true, business reasoning ? When Julius Caesar 
you may remember—was lampooned by Cabullus, he invited 

and made him his friend everafter. Look to

whole bulk

him to supper .
other men and play the game—play their game. Engineers— 
and although for brevity throughout these remarks I use the 
word “Engineers”—all the allied professions : architects, 
surveyors, etc., may take the lesson to themselves, I think, 
can no longer afford to be out of step with the others on 
our main streets.

Round about us, we now have suitable facilities for re
turning the civilities and courtesies of our brethren .n other

# #1

m

\

C. M. Canniff, Past President of the Engineers' Club.

cities, for extending a social hand, one to another, or to 
the business man with whom we are transacting affairs, for 
properly entertaining visiting technical organizat.ons.

In our paper-reading section, we hope to secure addresses 
on a higher and more interesting plane than formerly, whilst 
probably sufficient funds will now be available to defray the 
expenses of well-known out-of-town speakers, who we may 
desire to hear on subjects of particular moment. A large 
room, over 80 feet x 80 feet, immediately adjoining our pre
sent dining room, is available, when we can afford and seem 
to require it, and therein—leaving the dining room free for 
other uses—it is neither impossible nor unlikely that we 
might take the Canadian and Empire Clubs as exemplars, 
and arrange weekly luncheon addresses by eminent men on 
subjects of general technical interest, and so enhance the 
popularity of the club. I am convinced that we and the 
allied professions would decidedly benefit by the publicity. 
The press leads the people, and the big point is that the 
press would at last take us seriously. The ideas or argu- 
msnts offered would be big enough and broad enough—

The new regime should mean a change from archaic con
ditions, where all activity centred about a few and the main 
body of the club, was a clay-cold unleavened mass, giving 
little or no response, and evincing no enthusiasm.

May I ask, by the way, is it merely a coincidence 
that simultaneous with the assurance of an expend
ed club, came to the fore, a suggestion with the re
sult that a main committee representing the Engineers’ Club, 
the two architectural bodies, the Board of Trade, the Can
adian Manufacturers, the Builders’ Exchange and various con
tractors, have even now nearing complecion a proposed re
vision of the civic building by-laws for submission in due 
time to the Board of Control ? A good start has already
been made.

Then I need not remind you that the City Council and 
other local bodies have an unfortunate habit of summoning ’
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to counsel professional gentlemen from outside rather than 
available local men, or an advisory board of several emin
ently well qualified for the services required. It is time we 
got over the cry-mercy stage and asserted ourselves. Is our 
club not going to prove influential enough in its new suit 
of clothes to ameliorate this condition ? None of us would 
care to assume the sorry role of the selfish miller who be
grudged every drop of water that went past his mill, but 
there should be a limit to the philanthropy of those who 
spend our taxes.

young nation, no less than that of the young man. And 
the Twentieth Century belongs to Canada. Remember, also, 
deny it who will, brothers versed in cultural lore, brothers 
skilled in the statesman’s craft or commercial cunning, that 
the century’s thought by natural processes has begun with 
a strong preference for facts as against fancies and that the 
world folk of civilization are exalting substance over form ; 
in other words, that the Twentieth Century belongs also to 
the engineer, to the scientifically trained worker.

Prophecies recently made
Toronto’s population at 

and 20 years respectively, 
a greater postal

returns than any other Canadian city. Back of us in New
Ontario there are still sixteen million acres of virgin soil, of 
splendid agricultural value, 300,000,000 acres of pulpwood. 
Realize the record of Cobalt, the possibilities of South Lor
raine, of Montreal River, Gowganda and Porcupine—and lo ! 
the prospector not really started on his town yet. The pro
vince leaves the world in the production of nickel, and 
duces even now 12 per cent, of the world’s silver—much of 
its mica and corundum—all this as sure as that the needle’s 
eye bars the camel.

So Toronto is to be a veritable Queen City, if signs 
count at all. One hundred and ten years ago, the River 
Clyde was 18 inches deep where the women and children 
crossed the fords ; to-day it takes to its bosom the giant 
warships of Britain. Is this a portent of the time when 
feasible improvements in canalization are to give twenty 
feet draught from Toronto harbor clear into the heart of 
England ? What an array of potentialities !

Please look ahead and tell me what the greater Engin
eers’ Club of Toronto, that we have succeeded in launching 
so auspiciously is going to be in ten, yes, five years.

May each and every one of us be here to see and to 
marvel, is my farewell wish !

by shrewd authori- 
a million, 
Even now 

revenue and customs

The club should take its place in the city’s activities ; 
it should be a power in the community, and exercise by 
practical up-to-date businesslike methods to the fullest ex
tent the moral force—the moral force—behind the profes
sional ability in the club.

ties place 
within 15 
it boasts

Then, too, with a permanent secretary, all the machin
ery for an employment bureau is to hand. The tacking up 
with much trepidation, of a notice; “Wanted—Situation as 
draughtsman,” to be seen by a random caller, will cease to 
be the disheartening proceeding it was to the technically 
trained sufferer from the ninety-nine plagues of an empty 
purse.

pro-

Our club should prove a clearing-house for ideas 
and information on all matters affecting" us. The enlarged 
technical library—one worthy the name—which we have be
gun to gather under Mr. Hare’s capable direction—cannot 
but greatly conduce to our professional good.

The non-resident engineer, architect, surveyor, etc., 
upon coming to town will now know whether to wend to 
meet his kind, whilst the offered opportunities for a busi
ness trysting-place or for attending to correspondence, 
should win approval.

Not the least worthy result of the improved club lies :n 
the likelihood of its being the incentive to getting out the 
prominent and older architects and soforth engineers there 
being a very human desire cherished by the man below the 
salt to meet and enjoy the benefit of acquaintance with the 
prosperous gentlemen “up the line.”

For the graduated student it should prove the greatest 
boon, as he will find here, should he lack friends or influence, 
a short cut to congenial employment, besides being surround
ed by the proper influences—getting the note from the 
tuning fork—as it were, for his further progress in his call
ing, and to indicate what is expected of him. It is worthy 
of mention perhaps, that to him also, together with grip and 
pass-word should come something of the rounded-off-cor- 
ners condition, something, for instance, of the general self- 
confidence (not alone in public speaking though that is an 
important point too) lack.

And now in conclusion, gentlemen, if you please, 
living- in the Twentieth Century. Like unto the Psalmist, 

we each can say with all reverence, “The lines are fallen 
unto me in pleasant places ; yea, I have a goodly heritage.” 
We are Canadians all, by birth or adoption, and Canada as a 
greater British statesman has said, is the Keystone of the 
Imperial arch—the mightiest expression of Colonial loyalty 

for she was founded by exiles whose ideal was a United 
Empire. The long, lean years when Canada was a poor 
relation, when all England’s frown was for her, and all her 
smiles were for the United States, is as a tale that is told 
and as a fire that is quenched. The Canada of bursting 
granaries and a present prosperity unparalled has been set 
on a hill. The world’s great eye is focussed upon us. The 
vast unexploited riches of public domain, the strong tide of 
immigration--as rivers running to the sea, the influx of cap
ital on an unprecedented scale, all these voice their 
story that at last the Dominion is coming into its own, and 
henceforth is to go forward with the assured and mighty 
stride of a giant. Remember that this is the day of the

THE ENGLISH TELEPHONE SITUATION.

( Continued from page 316.)

subscribers to the two systems operating within the London 
district have been practically indentical, and the two systems 
are intercommunicative.

As the termination of the National Company’s licenses 
approached it became necessary for the Government to decide 
whether it would purchase the company’s plant or under
take to set up an entirely new plant of its own to serve its 
future monopoly of telephone communication. All practical 
reasons pointed to the taking over of the company’s plant 
as the best course, and in 1901 the post-office reached an 
agreement with the company for the purchase of its plant 
within the city of London at the expiration of its license. In 
190s another agreement was made between the Postmaster- 
General and the company providing for the purchase of the 
company’s entire plant. By the terms of this agreement the 
post-office is to buy and the company is to sell on the 31st 
day of December, 1911, the entire plant of the company, which 
is in use under the sanction of the Postmaster-General for 
the carrying on of the company’s licensed telephonic busi
ness. Control of the company’s plant and of all income from 
its service is to pass to the post-office on December 31st, 
1911, regardless of whether all details of purchase price have 
been then agreed upon or decided by arbitration. Provision 
is made by which the Government is allowed to pay three- 
fourths of the purchase price at its own option, or with the 
consent of the company, the whole purchase price, in an
nuities extending over a period of twenty years.

we
are

own
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THE CANADIAN CEMENT SHOW, MARCH 6—12.

The accompanying cut indicates the layout of the St. Lawrence Arena where the 3rd annual exhibition conducted 

under the auspices of the Canadian Concrete and Cement Association will be held.
The “Canadian Engineer,” anxious that their booth shall be located as conveniently as possible for the use of 

their friends have selected booth No. 80, and here files of the paper may be consulted and a representative will be 
present to assist visitors at the Show in any way that we can be of service to them.

If you purpose being a vis'tor or an exhibitor at this exhibition, and if we can 
ing further arrangements for your trip to Toronto in March, we would be pleased if you would communicate with us.

number of the best and latest

be of any use to you in mak-now

The Book Department of the The Canad'an Engineer will have at this booth a
concrete work, our purpose being to make it easy for the man interested to learn what is being published onbooks on 

Concrete and Reinforcements.
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The decision of this point evidentlyPostmaster-General, 
hangs on various large matters of policy. Within the city of 
London, for instance, the company has many overhead con
ductors,’ and it is likely that the post-office would substitute 

underground cables in place of these. Such a policy would 

leave the overhead wire much reduced in value., 
portion of the company’s instrument equipment is naturally 
of the magneto type, which is being rapidly superceded in 
this country and has been to some extent in England.

An agreement on price is to be reached if possible be-
Failing

The agreement for the purchase of the company’s plant 
contains certain provisions hs to the method of reaching 
the valuation which call for expert advice, such as the Jackson 
firm will be called upon to give. The agreement defines the 
value of the plant as “the value on the 31st of December, 

(exclusive of any allowance for past future profits of
A large

1911
the undertaking, or any compensation for compulsory sale 
or other consideration whatever), of such plant, land, build
ings, stores and furniture, having regard to its suitability for 

of the Postmaster-General’s telephonicthe purposes
services.” The phrasing of the agreement on this point re
peats the language of the decisions to the House of Lords 

upon the interpretation of the Tramway Act of 1870. 
decision uses the term “then value;” and applied to the 
present undertaking the decision is to the effect that the price 

to be paid by the post-office is the sum which it would cost 
to replace the plant on the date of purchase diminished by 
the money expense of the depreciation of plant during its

the Postmaster-General and the company.tween
such agreement, the matter will be arbitrated by the Rail

way Commission.This

NEW INCORPORATIONS.

Oshawa, Ont.—Pedlar People, $500,000. M. H. Ludwig, 
A. W. Ballantyne, C. F. Ritchie.

London, Ont.—London Motor Sales Co., $40,000. C. 
Abbott, H. J. Sutherland, A. M. Heaman.

Toronto.—British and Colonial Land and Securities Co.,

time of use.
The general problems, therefore, are before the Govern

ment in reaching a valuation of the National Company’s 
plant. One of these problems is the present value of the $[,000,000. Col. Sir Henry Pellatt, Col. J. Mason, H. S. 
various parts of the plant computed according to the rule Strathy, J. M. Gibson. Jarvis Sanitary Filter Co., $40,000. 
thus stated. The other problem is the extent to which die jj. S. Murton, T. D. Archibald, F. H. Russell. Ross Motor 
valuation and the obligation to purchase may be affected by Car Co., $40,000. W. J. Ross, G. N. Shaver, R. B. Law. 
the fitness or unfitness of various parts of the plant to the ; Chapman Brick Co., $40,000. C. Chapman, Misses C. L 
conduct of telephone business, under the purposes of the j Chapman, L. M. Chapman.
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TENDERS PENDING.

In addition to those in this issue.

Further information may be had from the issues of 
1 he Canadian Engineer referred to.

Tenders
Close.

Calgary, Alta., apartment block. .Feb. 18.
Calgary, Alta., brick and stone 

building .................................
Dauphin, Man., two bridges ...Feb. 25.
Eglinton, Ont., electric light 

poles
Fort William, Ont., cedar poles. .Mar. 2.
Montreal, Que., dredging plant. .Feb: 22.
Monterrey, N. L., Mexico., gas 

plant
Mount Laurier, P.Q water sup-

Place of Work. Issue of. Page. 
Feb. 2. 269

Feb. 16. Feb. 2. 269
Feb. 9. 54

Feb. 9. 
Feb. 9. 
Feb. 9.

Feb. 16. 70
300
300

Feb. 2. 66Mar. 1.

Ply Jan. 26. 65Feb. 20.
Ottawa, Ont., 

Famille
wharf at Ste.

Jan. 26. 
Jan. 12. 
Jan. 5. 
Feb. 9. 
Feb. 9.

Feb. 20.
Ottawa, Ont., marine boiler ....Feb. 15. 
Ottawa, Ont., departmental bldg.Feb. 28.
Ottawa, Ont., schooner .............. Mar. 1.

, Ottawa, Ont., motor trucks ....Mar. 17. 
Ottawa, Ont., public building at 

Listowel ............

235
6b

131
300
300

Feb. 27. Feb. 9. 300
Ottawa, Ont., public building at

Tillsonburg ...........................
Fincher Creek, Alta., issue of de

bentures .................................
Quebec, Que., railway ................
South Middleton, Ont., school-

house .......................................
Strathcona, Alta., engine, boilers

and generator ..........................
St. Catharines, Ont., pipe and

specials ...................................
Toronto, Ont., right to cut pulp-

wood ...........................................
Toronto, Ont., wing in General

Hospital .................................
Victoria, B.C., supply of valves

and pig-lead .........................
Welland, Ont., Robertson Ma

chinery Company ..................
Winnipeg, Man., supply of as

phalt .......... ..............................
Winnipeg, Man., conduit system.Feb. 
Winnipeg, Man., motor car ....Mar.

Feb. 28. Feb. 9. 300

Feb. 20. 
Mar. 2.

Feb. 9. 
Feb. 9.

54
70

Mar. 15. Jan. 12. 163

Jan. 26.Mar. 1.

Feb. g.Feb. 28.

Jan. 19.Apr. to. 203

Feb. 18. Fèb. 9. 300

Mar. 3. Feb. 2. 269

Feb. 9.Feb. 21. 300

Mar. 1. Jan. 26. 235
eb. 9. 70
eb. 9. 54

22.
3.

Brockville, Ont.—Tenders will be received until Febru
ary 21 st, 1911, for the various trades required in connection 
with alterations and improvements to be made to the Old 
Fellows Block, corner of King and Apple Streets, Brockville, 
Ont. B. Dillon, architect.

Ottawa, Ont.—Tenders will be received until March 1st, 
I911, for the construction of a public building at Mitchell, 
Ont. R. E. Desrochers, secretary, Department of Public 
Works, Ottawa.

Ottawa, Ont. Tenders will be received until February 
21 st, 1911, for the following improvements to the armory 
property at Joliette, P.Q. : Cement sidewalk, roadway run
way for carts over sidewalk, levelling and seeding, ornamen
tal iron fence and wood fence. Eugene Fiset, Col. Deputy 
Minister of Militia and Defence, Ottawa.

Ottawa, Ont. Tenders will be received until the 
day of February, 1911, for the construction of a magazine 
building and an explosive store building at London Ont 
Eugene Fiset, Col., Deputy Minister of Militia and Defence 
Ottawa.

15 th

Ottawa, Ont—Sealed tenders will be received until Feb
ruary 21st, 19H, for the construction of two ice piers at 
Annapolis Royal, Annapolis' County, N.S. R. C. Desrochers 
Department of Public Works, Ottawa.

Ottawa, Ont—Tenders will be received until March 8th 
19n, for the construction of a wharf at Le Petit-Debarque
ment, County of Montmorency, Que. R. C. Desrochers 
secretary, Department of Public Works, Ottawa.

Ottawa, Ont.—Tenders will be received until February 
24th, 1911, for the supply of some 200,000 barrels 
L. K. Jones, Sec. Dept, of Railways and Cana 
(Adv. in the Canadian Engineer. )

Brantford, Ont.—Tenders will be received until March 
2nd, 1911, for the supply of sewer pipe. T. Harry Jones, 
city engineer, City Hall, Brantford. (Advertisement in the 
Canadian Engineer. )

Toronto, Ont.—Tenders will be received until February 
18th, 1911, for the various trades required in the erection 
of the building for the Broadview branch at No. 275 Broad
view Avenue. Burke, Horwood & White, architects, 28 Tor
onto Street.

Toronto, Ont—Tenders are requested for the erection of 
a freight shed on Yonge Street dock. Plans and specifica
tions can be obtained at office of che Niagara Navigation 
Company, Limited, Traders Bank Building, gth floor.

Fort William, Ont.—Tenders will be received until Feb
ruary 20th, 1911, for the moving of the present Isolation 
Hospital, and placing it in position on new site of Northern 
Avenue. A. McNaughton, clerk, Fort William.

Winnipeg, Man.—Tenders will be received until Febru
ary 17th, 1911, for the erection of the Sterling Bank Building, 
corner Portage Avenue and Smith Street, Winnipeg. James 
Chisholm & Son, architects.

Winnipeg, Man.—Tenders will be received until Febru
ary 23rd, 1911, for the supply of labour and materials re
quired in the erection of a public bath house to be located in 
Selkirk M. Peterson, secretary, Board of Control
Office, Winnipeg.

Winnipeg, Man.—Tenders w 11 be received until Febru
ary 20th, 1911. for the building of sunerstructure of sub
station 1, on King Street, near Notre Dame Avenue. M. 
Peterson, secretary, Board of Control, Winnipeg. (Adver
tisement in the Canadian Engineer. )

Elstow, Sask.—Tenders will be received until the 18th 
day of February, for the construction of approximately 
enty-five miles of rural telephone line, including instruments. 
Harold Young, secretary-treasurer. Elstow, Sask.

Calgary, Alta. Tenders will be received until February 
24, 1911, for the purchase by the city of a pile hammer. W. D. 
Spence, city clerk, Calgarv.

cement.
Ottawa.

sev-

TENDERS.

Fredericton, N.B.—Tenders will be received until Feb
ruary 27th, 19ii, for the construction of a sea protection wall 
at Mace’s Bay, in the parish of Lepreaux, Charlotte County. 
John Morrissy, chief commissioner of public works, Freder
icton.

Fredericton, N.B.—Tenders are called for up to March 
6th prox. by the Department of Public Works, for building 
the concrete substructure and approaches of Tracy Station 
bridge over the N. W. Oromocto River, in Gladstone, Sun- 
bury Co.

Montreal, Que.—Tenders will be received until February 
20th, 1911, for fireproof construction of a double school, and 
two private residences for teachers. Alphonse Content, ar- 

. chitect, 11 and 17 Place d’Armes Hill, Montreal.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to 

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc. 
Printed forms for the purpose "’ill be furnished upon application.
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5 light ornamental posts. A. Accep ed. different contracts have been
Cal^gary, A.ta.-Tenders will ygj SS j awardee SÏTof Control asfo^TheG^
2oth 1911, for the erection and completion Lang & Thomson Company was, given ^ “^7ac£son> Mich.,
for Lieut.-Col. James Walker,^a J Trade Bldg-, Calgary. pipe ; the Reinforced Concrette ^ pery,ft.; the Hamilton 
MajCrâ,^;:C AÎtâ.-Tend£ will be -eiv^ February forj-mc^concre Votings, at***« «» ^ ’ **

CanwL^g7 Man^jT McArthur's been^warded^he 

lowing: Two c0^ fc chemical hose, 2 nozzles, e c., ontraCt for completing t e co point on the
-*** until «SSSÎfïiï- an ■

1 Drilling and casting an eiSh-mc ^ we aIld spe- pany has awarded the contract to t^ ene^ ^ ^ erected
’• SU^,S,iSr.n egr,len, Called in ton, unit, ■>< 3,0» *>-

I5SS A S"SS s,.=, pipe. °Wa,E«mnL,

Vancouver, B.C. lenders and galvanized awarded to lhe bteei roldie bridge contractors,22nd 1911- for the supply oWj S ^ Red Deer. wïS^he contact for the
pipe for the city of Vancouve „f Winnipeg, Man., havelevelbridge over the Red

c City Hall, Vancouver. received until the 21st concrete foundations of It is 2 no feet long, consist-
Victoria, B.C.-Tenders will ^ «“^ncouver. F G. Deer River at Red Deer Aha. ^.JVridge is being built by 

day of February for ™in^> ^ Department of Public mg of a steel cower viaduct. Th > g McGreg0r, chief
Gamble public works engineer, v the Aiberta Central Railway. j.
W0,vicwrt c.-T.nde« «ill b, v'.noeu.er, ,. C.-The contract
,9,1 for the construction Jngime’r, Victoria. with the B. C. Teiephone Company s
yard’s of pavement. Angus S Engineer.) was let to^Messr^Ross & H , Gzowski & Companv
(Advertisement m the Canadia | Merritt^B.C. Messrs. ^ the secQnd thirty-mile section

Kettle Valley Railway.

10,492
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CONTRACTS AWARDED,
RAILWAYS—STEAM AND ELECTRIC.Fredericton, N.B-The contract or r*uhdingjthe Shaw 

in Charlotte County was aw;\d k yto Councillor W.
The "n,rac'

Ottawa, — =-n,„c,
awarded:— fittinp-s Conractors : The Office

Flora, Ont.—Post office fitting • ^ Toront0; $775.
Specialty Manufacturing , r ' County, N.S.—Wharf.

cJSSSZ rA Musgrave. o, N.„h Sydney,

“Æo- fl»*
Contractors: Joseph Gosselin, o
Fraserville, PQ-, £I35,3 9- ( t 0nt.—Wharf. Contrac-

Cravenhurst, Muskoka ^strict, u
tor: D. G. Stewart of Ottawa - ^^Contractors :

Seel Tug Boat f°r Brl«8h C '.;inrouVer, B.C., $6,850.
V“ÏÏÏÏS F.S OM-Pnbii= Braiding. Contractor : Goo. 

A" ’KTiÂ5r$*5US«4- Contractor: 1

*■& 7i7

The Deisenroth Contracting -,ontractor ■ J. F. Boyd, of 
Freeh River, Ont. Dam. . involving approxi-

Sault Ste. Marie, Ont., itemized prices mvoiv g
expenditure of $13,365-

Pembroke, Ont.—The list of 
pipe and force main, are as follows:
Name of Tenderer 
Geo. Crowe & Son, Trenton Ont 
Emil Michel. Pembroke, Ont. . • •
j F Connolly, Toronto, Ont........
r Browder, Ottawa, Ont...............
E. Behan, Pembroke, Ont. ......

Montreal, Que-T'Ca?:bb their big dam at Bassano 
I pect to make great headw y ^ of warm weather, work on

this spring With the apç win be pushed forward
the mam da™ and *J> * teams of mules are at present 
at top sPeed-,F°™th™hief contracting firm, Janse, Mc- 
being shipped by ™epcb ^ be pm Qn the job, and it
Donnell & Co., from ’ are -n fud swing in the sum-
is stated that when °Perat teams and double that number 
mer no less than a tho the main portion of the
of men will be at work- The site a BasSan0. Here,
work is on the Bow River thrœm ly si d
last year, the C.l.R. le q{ damming the river at the 
lion dollars for the main canal and diverting the
Horseshoe Bend digging dry coulee bearing off
water into Crawling northeasterly course almost to the
from near the Bow m F)eer. Construction work was
valley of the dis an operations was the
started last fall and one of ^ ^  ̂ ^

building of a pile g, now been completed, the tracks 
Horseshoe Bend. This ha ations are being made
have been laid aad ^ 7 oL-foot dam. A huge con
fer the building of the jrez 7, a coffer dam lined with 
crete spillway is also being > been SUnk across

rs^jss 5 r x
55:
will form a part of the y jvide the system into two

tenders received for intake second large <i® acr(IS leading to the northward and ulti
ma! n arteries, the one 1^^ the other to the south-
m*,aL”,Cg"h, ?=,*«, h,,«e«- the ^

Th= l0Tmh,rml- S S -»“tE=»im.t

to complete, and it is estimave 
work will be about $12,000,000.

bridge 
rissy, chief 
R. Fawcett, 
price was in been

The

M. J-

TheContractors :

mate

Force Main 
$ 5,989 

4,300*
5,300
4,452
6,765

Intake Pipe 
... $ 9,812* east,

the Bow. 
east of Bassano. 
require about two years 
that the total cost of the

12,400
13,000
13^50

J
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Gothenburg Municipal 
Electrical Plant

Three Motor Generator Sets 
One of 2,200 H.P.
Two of 1,500 H.P.
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lâF electrical apparatus has 
made a world-wide reputation

Everything 
machine is

Swedish \111» s
« for QUALITY.

/ i that goes into every 
of the best ; the workmanship is 
the most skilled in the world. Our

m.. -1^3“
•i*

ml V
records for speed of erection have 
not been beaten in Canada.

KILMER. PULLEN L BURNHAM
BRANCH OFFICE MONTREAL 
SWEDISH ELECTRICAL APPARATUS

HEAD OFFICE TORONTO 
SOLE DEALERS IN CANADA FOR HIGH GRADE Ir-
ALTERNATORS -TRANSFORMERS SWITCHGEAR - D.C. MACHINES

JHE GENERAL ELECTRIC CO. OF SWEDEN 4

Wooden Water Pipe

k=='

! Ft -F

11
j

Galvanized Wire Machine Banded Wood Stave Pipe 
Continuous Stave Pipe

Reservoir Tanks

For City and Town Water Systems, Fire Protection, Power Plants, 
Hydraulic Mining, Irrigation, etc.

MANUFACTURED BY

Pacific Coast Pipe Co.
LIMITED

Factory: 1551 Granville Street, VANCOUVER, B.C.
P.O. Box 563. Full Particulars and Estimates Furnished.

THE CANADIAN ENGINEERFebruary 16, 1911. 53

1



Volume 20.THE CANADIAN ENGINEER54

The company will obtain most of its laborers for the work 
from Great Britain, and many of these, it is expected, will 
settle on the land when the line is finished.

Toronto, Ont__ Port Mann will be the site of the car
shops of the Canadian Northern in British Columbia, and 
it is intended to make this a model town. Lines will extend 
from it to Vancouver and to the delta, of the Fraser River. 
The companv has completed the preliminary location and 
grading on the line through the Fraser valley, and the con
tractors are now awaiting the arrival of two shipments of 
steel on the coast to begin track-laying. The British Col
umbia section of the system extends through the Yellowhead 
Pass to Kamloops, and down the Fraser valley to the coast.

Kingston, Ont__ The last order the Kingston Locomotive
Works has is to build ten locomotives for the Algoma Cen
tral Railway. The works are now well supplied with orders, 
which will take nine months to fill.

Winnipeg, Man—Word 
recently to the effect that the Grand Trunk Pacific has ar
ranged for the lease or purchase of the Brandon, South
eastern and Hudson Bay Railway, a Great Northern property, 
crossing the boundary at St. John s, N-D- The r port says 
the Grand Trunk Pacific will extend this line to the bay

Victoria, B.C.—Contractors M. Carlm and Grant Smith 
& Company have commenced active work on the Island 
section of the Canadian Northern Pacific Railway Company 
A store and general depot, to form a base of supplies and 
a branch camp is now in course of construction at Peddar
Bay From Peddar Bay construction will be carried on in both 
directions .while other camps will be established along the 
route. The contractors are willing to sub>-l t the contract 
for the second twenty miles of the railroad, but as there is 
three feet of snow on the route running from Sooke to Shaw- 
inigan Lake, construction will be impossible there for some 
time. Sixteen sub-contractors have been over the second 
twenty miles and are ready to tender. The sub-contractors 
will not only clear the right of way but also complete the 
construction work. As there are no formidable difficulties 
in the first forty miles it is confidently anticipated that rails 
will be laid over this portion by the end of the year. In this 
section the construction of only one bridge is necessary— 
that over Millstream, a distance of seventy-five feet. _ The 
adjustment of difficulties in the purchase of the right ot way 
from 4.7 point to a distance of nine miles outside the city 
is preceding rapidly, and it is anticipated that the entire 
right of way will have been purchased within the next few 
weeks, and the contractors will be able to proceed with the 
work with all expedition.

Montreal, Que.—Before bigger cars can be put on Wel
lington and Ontario streets to deal with the increasing 
traffic, the subways will have to be enlarged. Petitions 
asking that the enlargement be made have been sent m by 
residents of the two districts to the Board of Control, and 
Mr. Janin, the chief city engineer, has been instructed to 
report upon the feasibility and cost of the work.

Montreal, Que.—Quebec shippers are giving attention 
to the proposed new line of the Canadian Pacific Railway 
from that city to Presque Isle, Maine. The route from 
Montreal to St. John will not be materially shortened by the 
building of such a line by the C.P.R., but it will mean a 
saving in the present Quebec St. John route of about 160 
miles At present traffic from Quebec goes to St. John via 
this city, but if the C.P.R. bill, which is at present before 
the legislature, goes through an almost direct connection 
between the Ancient Capital and St. John will be established.

Montreal, Que.—The Canadian Pacific Railway has 
under consideration at present the continuation °f the 
double tracking of the line westward from Medicine Hat to 
Calgary. The matter has not been definitely settled, but it 
is expected that an appropriation for the work will be made 
soon. The reducing of a number of grades is also under 
consideration. This will involve an alteration in the course 
of the line in some places. It is stated unofficially that the 
revision of the survey necessary for this work has been com
pleted as far as Glelchen. It is also unofficially stated that 
the line will maintain its present location as far west 
as Langdon, and from there deviate southward and 
parallel the present line about a mile distant as 
far as the approach to Strathmore. Leaving Strathmore 
it may again leave the present line, going north of Eagle 
Lake, the present track lying south of this body of water. 
Should the appropriation be granted the work will probably 
be started this spring.

Montreal, Que.—A C.P.R. branch lme near Princeton, 
B.C., from Midway to Spence’s Bridge, is at present under 
construction. Forty-five miles of track have been laid east 
of Spence’s Bridge and ten miles west from Midway. The 
road will follow the Tulameen river west from Princeton. 
The construction of this road will open up a fine district of 
agricultural land. Large lumber limits are in the neigbor- 
hood and also several promising mining camps. At Steam
boat Mountain, close to the line, is a gold camp, for which 
assay values, it is said, have been running all the way from 
$6 to $3,600 a ton.

Ottawa, Ont.—After some discussion, a bill to incorpor
ate the Mather Bridge and Power Company, passed the 
Railway Committee recently. The proposal is to extend the 
time for building a bridge across the Niagara at Fort Erie, 
and to suspend water-wheels beneath for power develop
ments. Considerable money has been spent on the Canadian 
side, but the Washington Government has refused permis
sion for the bridge to be built until a canal has been com
pleted on the American side of the river, which will be three 
years yet.

Ottawa, Ont.—Mr. Graham has given notice of a reso
lution empowering the government to lease the St. John 
Valley Railway when it is completed for a period of 99 years 
and to operate and maintain it as a part of the government 
railway system of Canada. The rental to be paid for the 
line will be forty per cent, of its gross earning. The gov
ernment of Canada is authorized to enter into a contract 
with the railway and with the government of New Bruns
wick, which will pay a subsidy of $25,000 a mile for the line 
between Grand Falls and St. John, a distance of 220 miles. 
The road is to be up to the standard of the National Trans
continental in New Brunswick.

received here from Brandonwas

SEWAGE AND WATER.

Victoria, B.C.—The agitation some time ago initiated 
for the carrying out of necessary sewer work to generally 
improve the sanitation and health conditions of Esquimalt 
district has broughte fruit in the creation by the Lieutenant- 
Go vernor-in-Council of the Esquimalt Sewerage District, 
der the Act of last year. The area of th.s includes all lands 
bounded on the east by the westerly boundary of Victoria 
City on the north by the southerly boundary of the E. & N. 
Ra lway Company’s right-of-way and the eastern boundary 
of Section 2 of the Esquimalt district, and on the west and 
south by Esquimalt harbor, the Straits of 1 uca, and Victoria 
harbor. At a meeting of the property owners in the inter
ested district held recently, a resolution was unanimously 
passed providing for the holding of a public meeting to 
sider sewerage matters for the district at the Lampson Street 
school on the evening of the 28th inst. when three or more 
sewerage commissioners will be elected. Mr. A. R. Wolfen- 
den in the meantime is acting as secretary of the movement

un

co n-

Toronto, Ont.—Construction is expected to commence 
in about three months on the Canadian Northern Ontario 
Railway east from Port Arthur to overcome the gap in the 
system in new Ontario of 500 miles between Sudbury and 
Port Arthur. This report was current in Canadian North- 

Railway circles recently. Location of the line has been 
completed, and it is intended to conduct the laying of the 
steel from both terminals. It will take about three years 
to complete construction and have the line ready for traffic. 
The railway will open up the clay belt of New Ontario for 
settlement. The company will begin the placing of settlers 
on the six million acres granted by the province in this 
clay belt for the building of the road shortly after construc
tion has been started, and settlers will be brought out from 
the British Isles and the land sold to them on liberal terms.

pro tem. . ,
Saskatoon, Sask.—Engineer Clark, who has recently re

turned from the East, where, at the request of the city coun
cil, he inspected a number of sewage disposal and water fil
tration works, in view of similar projects being carried 
in Saskatoon, has written two interesting reports, which 
now under the consideration of the board of works. The 
reports are supplementary to those which have already been 
submitted to the council by Mr. Clark. In the report on 
the water question, Engineer C. Clark describes the sedi
mentation, filtration and sterilization processes of water fil
tration and in concluding says : 1. In the application of

ern
out
are
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Bonds furnished by friends are often 
unsatisfactory to municipalities and

The friends may notcorporations, 
stand the test of a Dun’s or Brad-
street s report to the satisfaction of 
the municipality or corporation. Then 
there is delay—and the trouble of 
finding other bondsmen. Meanwhile 
some other contractor may be 
ded the work. His bond is satisfac
tory—unquestionably satisfactory. It 
is a corporate surety. It would pay 

1 you to buy corporate surety rather 
-h than beg personal surety. Write us 

for rates, etc., for future reference.
sqkxsb

a ©so

awar-

J J
ç c-1

0 K) m . 
êiwa<Sg
tisSomm «*1 irnm <t

1»W]E/«M) SIM Ï0ÊË®
IHSJEHJSllS, EmSBlS SUB SaSMBfl



Volume 20.THE CANADIAN ENGINEER56

established at Salmon River and Matins Head, where trees 
will be grown from seed. The company has fifty thousand 

at Cookshire, Que., which will be seeded this spring. 
The work to be done this year, it is understood, is merely 
preparatory to extensive reforesting in New Brunswick and 
Maine.

the priciples of filtration to the water of the South Saskat
chewan River I beg to recommend the installation of me
chanical filters for the following reasons : 1. Because of
the amount of turbidity in the water slow sand filters would 
be too expensive to operate, because they would require 
cleaning too frequently. 2. Because of the smaller area re
quired and therefore more easiy protected against extreme 
cold. 3. Because of the limited area of land available for 
filtration purposes . One acre equipped with mechanical 
filters will clarify 100 millions per day. 4. Because slow 
sand filters cost more to install. Mechanical filters have 
been installed and are being successfully operated at the fol
lowing points, producing the quantities stated :

acres

Moncton, N.B__There is quite a new construction pro
posed for additional rolling stock under consideration to be 
built in the I.C.R. new shops here at Moncton. Some fif
teen vans and one stores car are actually being constructed 
in the I.C.R. shops here, six of the vans are already com
pleted and in use and the stores car is well under way. 
Specifications have been prepared and orders given for the 
necessary stock to construct in the shops here during the 
coming season the following rolling stock : 3 colonists cars,
3 stock cars, 1 refrigerator, 38 platform cars, 1 gas tank 
car, 50 box cars of wood and 50 box cars with steel under 
and upper frames.

Quebec, Que.—Quebec will make a bid for a big ship
building plant and one which is prepared to undertake the 
construction of the largest warships. At a meeting of the 
finance committee held recently, one of the most important 
decisions reached was in connection with the request of Mr. 
Hugh Russell, who had enquired as to what privileges the 
city would be willing to grant to a company which would 
establish a shipbuilding plant in the port of Quebec. The 
company desires to establish yards here so as to be able to 
tender for the new ships of the Canadian navy. It was de
cided to offer an exemption from taxes for twenty years, as 
well as a liberal bonus should the company locate here.

Montreal, Que.—A syndicate is being formed here for 
the purpose of constructing an elevated railway, 14 miles in 
length, extending along Craig' and St. James from the west- 

to the extreme eastern limits of the city. Another north 
and south section will run up St. Lawrence, Main Street 
or St. Denis, as the company and the city council may de- 

At the present rate of increasing the passenger 
traffic and the city’s population, it becomes more evident 
from day to day that the surface cars cannot handle the 

With a population of a million souls in less than 
ten years, something will have to be done to meet the diffi
culty. and as underground roads are almost impossible on 

of the soil peculiar to Montreal, it looks as if the 
erection of an elevated road were the only alternative.

Montreal, Que.—The Canadian Government has com
pleted surveys on the Hudson Bay Railway, and has placed 
contracts for two larg'e steel bridges over the Nelson River. 
When completed, this line should have the greatest wheat 
tonnage in the world, with prospects of carrying upward of 

bushels during the season of navigation throug-h

Gals, per day.
Cincinnati, Ohio 
New Orleans, La. 
Hackensack, N.Y. 
Louisville, Ky. . . 
Columbus, Ohio • 
Harrisburg, Pa. . 
Youngstown, Ohio

112,000,000 
44,000,000 
24,000,000 
38,000,000 
30,000,000 
12,000,000 
10,000,000

LIGHT, HEAT AND POWER.
Fredericton, N.B.—Employees of the New Brunswick 

Telephone Company will, this week, complete improvements 
costing about $15,000, which have been made during the 
past few months by a corps of linemen.
installed throughout the city on the streets used to any ex
tent for wires, while a conduit is now in use on Queen 
Street. A new submarine cable has been laid across the 
St. John River between this city and St. Marys, and the era 
new and old poles in the city have just been straigtened.

Ingersoll, Ont.—The power and light commission has 
adopted power rates for hydro-electric, which is now as far ! cide. 
as Clearville, and expected in a few days. The commission 
has decided not to interfere in the matter of meters. Flat 
rates for residences will be done away with and meters in- traffic, 
stalled.

Cables have been

Hamilton, Ont.—The controllers recently decided to ad
vertise for an independent electrical expert to make a com
plete report for Hamilton on the establishment of a house 
lighting, street lighting and power distribution plant to be 
operated by hydro power and also to value the local plant 
of the Cataract Power Company, which the city is willing to 
purchase f it can be had at a reasonable figure. The board 
of control to-day instructed the city engineer and the police 
to make all property owners who have enroached on the 
streets with steps, verandahs and buildings, move them back 
at once. Many people will be put to heavy expense, as in 
some cases stores have been built two or three feet over the 
line

account

100,000,000 
the Hudson Straits.

Montreal, Que.—The preliminary estimates for all per
manent road and sidewalk making to be done in the city 
during the coming season were dealt with by thç Controllers 
at a recent meeting. In all nine miles of paving will be 
laid during the summer, whilst a considerable amount of 
permanent sidewalks will be looked after. Ope million 
dollars will be expended in street work and^the sum of 
•$500,000 will be apportioned for sidewalks, 
nlan outlined by the Controllers for this work, is that, in so 
far as possible, all existing unpaved gaps in the main streets 
of the city will be looked after first. Thus, on Mount Royal 
avenue, which is paved from Papineau to Sanguinet streets, 
the paving operations will be taken up and completed from 
Sanguinet to Park avenue, and from Papmeau to the 
era limits of the old citv. _
from Craig to Guv streets, whilst several unpaved portions 
of Dorchester, Lagauchetiere and Notre Dame streets will 

Halifax, N.S.—The preliminary plans for the mining be treated, 
and the Metallurgical Laboratory in connection with the Montreal ,Que.—As a result of the adoption of the 
Nova Scotia Technical College have been approved, and board’s findings, the mayor and city clerk have been em-
next summer will see the Laboratory all readv for operations, powered to enter into a contract with the firm of Messrs.

Fredericton, N.B.—Mr. J. W. Shields, inspector of steel Herring, Fuller & Monahan, of N<u York, the experts who 
work for the provincial government, returned recently from were engaged by the city some months ago to study the 
Chipman where he was looking after bridge work for the local water supply, and who will be called upon to draw up 
public works department. The Chipman bridge is completed complete plans and specifications for the work to be done, 
and is a splendid steel structure of three spans, one of which These plans are to cover operations which will cover an 
is 117 feet long, the draw span is 147 feet and the fixed span expenditure of .$1,250,000, and they are to be ready for the 
about 90 feet long. Work on the Florenceville bridge has early part of the coming spring so that the city will be in 
been commenced. a position to call for tenders for the construction of the

St. John, N.B.—Following an extensive investigation on plant. The amount involved in the preparation of the plans 
reforestation, an American lumber company, now operating is $31,425, this being fixed on a two and a half per cent,
in New Brunswick, plans immediate action in reforesting basis of the total cost of the work. In addition, the New
the more denuded parts of the province. Nurseries will be York firm of experts are to receive $150 per month to

Port Arthur, Ont.—At the recent annual meeting of the 
board of directors of the Kaministiquia Power Co., Ltd., it 
was decided that in view of the recent new contracts from 
large consumers of power in this city, the assurance that still 
further contracts would be effected in the immediate future, 
and the confidence of the directorate in the future develop
ment of this district ; that the work of doubling up the 
capacity of the plant, be at once undertaken, same to be 
completed by September next.

The general

east-
St. Antoine street will be p^vedCURRENT NEWS.

cover
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Contractors’ Pumps
OF EVERY DESCRIPTION
STEAM, GASOLINE, or BELT-DRIVEN

Gould Centrifugal Pump direct 
connected to a Fairbanks Morse 

- Marine Engine. -

This pump makes a very 
convenient and desirable 
outfit for Contractors, as it 
is readily moved and does 
not require special founda
tion. Built in all sizes and 
capacities for elevation up 
to 300 feet.

I

PRICES UPON REQUEST.

The Canadian Fairbanks Co., Limited
6 Fairbanks Scales—Fairbanks-Morse Gas Engines

Winnipeg Saskatoon CalgaryMontreal Toronto St. John, N.B. Vancouver

Samson
Turbines

When driving electrical generators, the water wheels 
should develop the nominal power needed at from ^ to ^ 
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. BillPeterborough Ontario. Im
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recently from New York, where he, in company with Elec
trical Engineer Aitken, has been making investigations of 
the system in the interests of the city. Mr Rust says that 
the few storage battery cars being operated in New York 
seemed to be giving satisfaction.

Toronto, Ont.—Addressing the Canadian Club recently 
Dr. Haanel, director of mines for the Dominion Government, 
drew attention to the decreasing fuel supply of Canada and 
the results which would follow the cutting off of coal im
portations from the United States. He urged that the peat 
deposits of Canada, estimated at thirteen thousand square 
miles, be developed. This would furnish sufficient fuel for 
five million families for one hundred years.

Toronto, Ont.—The Toronto branch of the Canadian 
Manufacturers’ Association has sent a letter to Sir Wilfrid 
Laurier advising him to enlarge the present Welland Canal 
between Lake Erie and Lake Ontario. The manufacturers 
claim that when the new Erie Canal-, which is rapidly ap
proaching completion, is ready for traffic, the Canadian 
grain route will be seriously handicapped, and may lose this 
regular traffic altogether. ' The executive hoped therefore 
that the government would make provision for the immediate 
construction of a new canal between Lake Erie and Lake 
Ontario, capable of accommodating any vessels engaged 
in traffic on the Great Lakes. If Canada was to get her 
share of the grain-carrying trade to which her natural facil
ities entitle her there must be a widening and deepening of 
the present channel between Lake Erie and Lake Ontario.

Guelph, Ont.—City Engineer Hutcheon has made a new 
proposition to the Board of Works regarding his remaining 
in Guelph. This proposition is to the effect that instead of 
his remaining away from Guelph four months of the year, 
that he will cut it in two, making his absence only two 
months, during which time he will provide the city with a 
competent engineer at his own expense.

Parry Sound, Ont.—A report is current that the control
ling interest of the Canada Chemical Company has been 
purchased by the Standard Chemical Company, which has 
a number of plants throughout the country.

Welland, Ont.—It is reported that Welland is to have a 
blast furnace or smelting works, and the plant will be built 
this year. The cost, it is reported, will be $1,250,000, and 
the plant will be built by the Montreal Steel Co.—the O. I.

The reported movement on foot to

clerical services in connection with consultations, and $100 
per day for every day that it may be found necessary for a 
member of the firm to visit the scene of operations in 
person in order to supervise the work of constructing the 
filter. All operations in connection will be carried out under 
the direction of George Janin, city engineer, who will work 
in collaboration with Messrs. Herring and Fuller, till such 
time as the plant is in full working order. The trial tests 
of the whole plant will be supervised by" the New York firm, 
and it is estimated that it will take upwards of twenty 
months to install the initial units of the filter.

Brockville, Ont.—At the regular February meeting of the 
town council a by-law was passed abolishing the office of 
town engineer and providing that “all duties to be performed 
by the town engineer of the town of Brockville, under any 
by-law or statute now in force, shall hereafter be performed 
by some person to be specially appointed by by-law or reso
lution of the municipal council as occasion may arise.”

Kingston, Ont.—The seventh annual “at home,” of the 
marine engineers, members of Council No. 4, National As
sociation of Marine Engineers, was held at the city hall 
recently. Close upon five hundred people were in attend
ance. The engineers’ dance is always a big event in King
ston, and this year the engineers’ maintained their good 
record for a fine affair.

Ottawa, Ont.—The tests of the water pressure recently 
by Mr. Norman Wilson, the inspector of the Fire Under
writers Association, were far from satisfactory, though the 
pressure showed an improvement over that when the prev
ious tests were made a little over a week before. The pres
sure registered at the pump house was 96 pounds, an 
improvement of 13 pounds over the pressure when the 
previous test was made. The fire pressure should be 
The tests were made with hose with i^-inch nozzles from 
hydrants on Metcalfe street at the. corner of Wellington, 
Sparks and Queen streets. With two streams the pressure 
showed 29 pounds, with four it was 28 ; six streams reduced 
it to 26, eight streams to 25, and ten to 24 pounds. The 
tests showed that the fire engines are essential.

Ottawa, Ont—After an investigation of the typhoid out
break in Ottawa, Mr. Meadows, provincial sanitary inspec
tor, has come to the conclusion that the cause of the 
outbreak was the drinking water, contaminated by sewerage 
near the city. The source of contamination being local, 
Hull and Aylmer are in no danger of a similar outbreak.

Ottawa, Ont.—The huge bulk of 59,659,776,000 cubic feet 
of water will be stored on the headwaters of the Ottawa River 
when the conservation dams now being constructed by the 
Dominion Government have been completed. Two of these 
works, at Kippewa and Temiskaming Lakes, will be finished 
during the present year, and one at Quinze Lake next winter. 
The waters controlled or retained by the dams will 
area of 331 square miles, and the Ottawa River throughout 
its entire length to Montreal will, as a result, be given an 
even flow of water for power purposes throughout the year 
by the conservation of the spring floods. This high water 
will be let loose during the low-water periods of late fall and 
winter. This will obviate a recurrence of the power famine 
which has within the last few weeks crippled the big Chaud
ière industries here.

Ottawa, Ont.—As the result of representations to the 
government on the part of the Archaeological Society of 
America, the Royal Society and like influential bodies, a 

department has been established in connection with the 
Geological Survey of Canada, that of ethnology and arch
aeology. Dr. Charles Sapire, an eminent ethnologist, has 
been placed in charge, and is now engaged in an exhaustive 
examination of specimens appertaining to the life of the 
Nootha Indians of the west coast of Vancouver Island, a 
large collection of which interesting relics have been 
brought to the Survey here. Collection of specimens for 
the new department was only recently begun, but it will 
eventually become one of the important branches of the 
Survey.

110.

& S. Co.’s new owners. .
establish extensive lime works at Port Colborne is believed 
to be connected with this blast furnace proposition at Wel
land. It is believed that the extensive limestone deposits 
secured west of Port Colborne are to supply limestone for 
the smelting works to be located here.

Welland, Ont.—In order to permit of the construction 
the old steel bridge at Welland was cut in two and half 
shifted to each side so that the train traffic passes on either 
side uninterrupted while the work goes on where the old 
bridge stood. The bridge is built to swing_ from the side, 
leaving a 100-ft. clear channel and provision is made so that 
if the canal is enlarged there will be two clear channels of 
100 feet each. The centre piers are 50 feet from the base 
of the rail to the bottom and 48 ft- square, built of solid 
concrete. The total cost will be about $300,000. Work is in 
progress 24 hours a day and 300 men are employed. The 
pay roll is from $11,000 to $12,000 per month. There have 
been a number of serious accidents to the men employed, 
but so far none have been fatal. Work was commenced 
early last summer and must be completed before the open
ing of navigation. f .

Winning, Man.—Samuel Hooper, provincial architect for 
Manitoba, is preparing plan's for new government buildings, 
to cost over $3,000,000, according to estimates. The pro
posed buildings include new legislative buildings, a new 
agricultural college and a new asylum at Brandon, to replace 
that destroyed by fire about six weeks ago.

Calgary, Alta.—Berrington, Son & Watney, civil engin
eers of Wolverhampton, England, have written here stating 
that they intend opening a branch office in Calgary and 
that they will be working to a considerable extent as repre
sentatives of British capital that is invested in this city.

Vancouver, B.C.—That it will not be necessary to go 
deeper than from 70 to 120 feet to secure a splendid founda
tion for the piers for the projected new bridge across the 
second Narrows, is the statement of Mr. John Y. McNaught 
manager of the Burrard Inlet Tunnel & Bridge Company] 
who also took occasion to correct the statements that have 
been published that a depth of 146 feet had been reached 
without getting any satisfactory foundation.

cover an

new

Toronto, Ont.—Building permits issued between Jan. 
24th to Feb. 7th by City Architect McCallum, amount to 
$181,600 and include 41 dwellings and three Dominion Bank 
branches.

Toronto, Ont.—That the question as to whether under 
existing conditions it can be operated as economically and 
at the same time give as efficient service will largely deter
mine the feasibility of introduction of the Edison-Beach 
storage battery system of operating street cars to Toronto, 
is the opinion of Mr. C. H. Rust, city engineer, who returned



“P/gftlEER"
Road Asphalt

Highway officials have had enough of mere 
“cheapness.” The high purpose of to-day is to 
build roads that will endure and they know that in 
the making of that kind of roads the best materials 
must be employed and the best methods of con
struction must be followed.

Coal tar pitch, oils and the variously concocted 
by-products labeled “asphalt” have been tried 
and found wanting. The results are too small— 
the cost is too great.

Waterproof macadam road construction of the 
highest type costs so little that every taxpayer 
should demand its use. Every Engineer, High- 

Commissioner and road enthusiast in the

particulars regarding “Pioneer” Road Asphalt.
This material is not an experiment. It has an 

established record. It has made good. It is a 
genuine asphalt—a natural mineral product, en
tirely free from adulterants and always uniform.

It makes a road that is waterproof, auto-proof 
and dust-proof— a road which will not “ bleed ” in 
summer nor crack in winter.

The permanency of “Pioneer” Asphalt has 
been demonstrated particularly by its 15-year re
cord as a filler for brick pavements. In macadam 
road construction it has been equally successful 
and its use means true economy.

We shall be very glad to mail our specifications 
on request.

way
country should have our specifications and full

The Canadian Mineral Rubber Co., Ltd.
No. 1 Toronto Street Toronto, Ontario
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street protection and street closing reserved for further consideration 
of the Board.

12832—January 30—Extending time until May 1st, 1911, for completion 
of certain work in town of Ingersoll by Lake Erie & Paciific Railway Co., 
required by Order 10805, dated June 6th, 1910.

12833—January 20—Authorizing Hydro-Electric Commission to cross 
wiith wires wire of Bell Telephone at Queen St., St. Mary's, Ont.

12834—January 30—Relieving Wabash Railway from further protection 
of Diltz Road Crossing, Township of Halton, County of Haldimand, Ont.

12835—January 30—Relieving C.P.R. from further protection of high
way crossing one mile west of Vankleek Hill, Ont.

12836—January 25—Dismissing application of C.N.Q.R. to extend its 
yards in Hochelaga in Montreal, and right to cross Marlborough St., and 
to take extra lands, namely, Lots 106 and 107, on Stadacona St., and 
Lot 105, on Marlborough St.

12837—January 25—Dismissing application of city of Montreal to en
join the C.N.Q.R. to remove a shanty at intersection of Valois Ave. and 
Ontario St., and to remove fence, etc.

12838—January 31—Authorizing C.P.R. to construct overhead bridge 
in lieu of subway where said railway crosses road allowances between 
Sections 11 and 12, Township 24, Range 1, west 5th, in city of Calgary. 
Approving of agreement between city and C.P.R.

12839—January 26—Adding Delaware & Hudson Railroad Co. to be a 
party to application of W. A. Stewart, of Nepieryiille, Que., and municipal 
council of St. Cyprien re inadequate train service furnished by Napicr- 
ville Valley Railway Co.

12840—January 25—Approving C.N.Q. Railway’s extension of yards 
between Moreau and Marlborough Sts., Montreal, Que., and refusing 
application for closing of Robillard St.

12841—January 31—Directing that C.N.R. carry out provisions of 
Order No. 12553, December 19th, 1910, within ten days from date of Order 
under penalty of $25 per day.

12842—January 24—Dismissing application of C.N.Q.R. for Order fix-ing 
terms, conditions, and method in which the dam and headrace, or other 
portions of water-power of Alexander Naud, Parish of Deschambault, Que;» 
may be from time to time maintained, repaired and reconstructed.

12843—January 24—Authorizing C.N.Q.R. to use tracks on bridge over 
St. Charles River, near Quebec, nicluding property owned in common by 
the Quebec Railway, Light & Power Co., and the Quebec & Lake St. 
John Ry. Co., for purpose of entering city of Quebec, C.N.Q.R. to pay 
$1,500 per annum by way of rental to Q. R. L. & P. Ço. Applicant 
company to also pay arrears for use of said bridge, and be responsible 
for its share of maintenance and operation.

12844—January 25—Refusing application (without prejudice) of 
Mousseau & Gagne, of Montreal, to compel the G.T.R. to

PERSONAL.

Mr. W. F. Tye, of Toronto, has been appointed engin
eer on the railway entrances to Ottawa, by the Ottawa city 
council upon recommendation of the board of control.

Mr. J. C. Sullivan, assistant engineer of the Canadian 
Pacific in Montreal, who, at the time of the death of the 
chief engineer of the company, the late J. E. Schwitzer, was 
under appointment to go to Winnipeg as assistant chief en
gineer, has left Montreal for the West, and will immediately 
assume his new duties there. Mr. Sullivan was named to 
go to Winnipeg when Mr. Schwitzer was made chief en
gineer and it has been decided that this plan shall be carried 
out.

SOCIETY NOTES.

At the annual meeting of the Canadian Forestry Asso
ciation, at Ottawa, recently, Mr. George Y. Chown, regis
trar, Queen’s University was elected president, and John 
Hendry, Vancouver, vice-president for the ensuing year. A 
total membership of 2,703 was reported, with a balance on 
hand of $1,033.67. The committee on forests’ fire legisla
tion presented a report saying it heartily concurred in the 
work done at the recent Quebec convention, and in addition 

ggested that a permanent head of fire protection work be 
; appointed.
su

ORDERS OF THE RAILWAY COMMISSIONERS 
OF CANADA.

Copies of these orders may be secured from the Canadian Engineer 
for a small fee.

construct a
highway crossiing on a proposed road between St. Polycarpe and St.
Clet, P.Q.

12845—January 25—Dismissing application of town of Notie Dame de 
Grace, Que., for an Order to alter Order No. 8208, dated September
14th, 1909.

12846—January 31—Authorizing C.P.R. to construct spur to premises
of Burridge-Cooper Co., Ltd., in Regiina, Sask., across Rose St.

12847—-January 31—Extending time in which shelters to be erected by 
Order of the Board No. 12132, dated October 27th, 1910, at Reford, Sask., 
until June 1st, 1911. Company Liable to penalty of $25 per day after June 
1st, 1911.

12848—January 31—Authorizing Vancouver, Victoria, & Eastern Raid-
way to construct spur to premises of Vancouver-Prince Rupert Meat Co's 
Works.

12811-12—January 23—Relieving T. H. & B. Railway from further pro
tection of crossings at Ancaster Stone Road, between Lots 54 and 55, 
Concession 1, mileage 41, from Welland, and at third highway crossiing 
west of Chippewa Bridge between Townships of Thorold & Pelham, at 
mile post 2 from Welland.

12813—January 28—Approving plans of station building of C.P.R. at 
Doriion, Lake Superior Division.

12814—November 14—Approving plans of new station of
Branch Lnies Co., at Balcarres, Sask., on Regina Branch.

12815—January 28—Authorizing T. H. & B. Railway" to 
spur in Township of South Grimsby, County of Lincoln, Ont.

12816—January 26—Authorizing C.P.R. to construct spur for Rat 
Portage Lumber Co., across First and Fir Sts., in Vancouver, B.C. 
r' ^817—January 24—Reporting agreement (amalgamation) ’ between 
C.N.R. and Edmonton & Slave Lake Ry. Co., tD Governor-in-Counciil for 
Sanction.

G.T.P.

construct

12849—January 30—Authorizing C.P.R. to operate three railway sid;i 
upon and across Pardee Ave. and Liberty St., Toronto, to 
siding of the G.T.R.

12850—January 31—Authorizing Hydro-Electric Commission to 
wiith wires track of G.T.R. at Main St., Norwich, Ont.

12851—January 30—Authorizing city of New Westminster, 
water main under C.P.R. near Westminster Junction.

12852-53—January 25—Refusing application of Montreal, Park & 
Island and Montreal Terminal Railways, for approval of Standard Pas
senger Tariff of 3c. per mile with minimum fare of 5c. per mile, and 
specifying a maximum toll of 2j£c. a mile on existing lines of railway.

12854—February 1—Granting permission for suspension of freight rates 
from Ontario, shown in the tariff of Joint and Proportional Rates, C.R.C. 
No. 188, issued by J. F. Tucker, of Chicago, until 1st of September next', 
and for the reinstatement until and including the 31st day of August
next of the Joint and Proportional Rates between the same points shown 
in said J. F. Tuckers Tariff, C.R.C., No. 180, which tariff was superseded
by C.R.C. No. 188 on 1st November, 1910.

12855—February 2—Relieving G.T.R. from further protection of crossing 
of Market St., at Paris Junction, Ont.

12856—February 1—Extending tiime until ist March, 1911, for p?r_
formance of work required bv Order 12051, October 13th, 1910.

12857—February 1—Extending time until isth April, 1911, for per
formance of work required by Order 12292, September 22nd, 1010.

2858—February 1—Authorizing C.P.R. to construct industrial spur to 
premises of Ogiilvie Flour Mills Co., Ltd., and to cross Duncan S're°t
in city of Fort William, Ont.

12859—February 1— Authorizing G.T.R. to reconstruct bridge No. 70
mile post 27.18, 2% miles south of Madoc, Ontario.

,2860—February 2—Authorizing C.N.O.R. to construct railway across
Ontario St., (between Lots 18 and 19, Con. A), town of Cobourg, Ont.

12861—February 2—Authorizing T. H. & B. Railway to construct spur 
in Township of Pelham, County of Welland, Ontari x

12862—February 2—Authorizing C.N.O.R. to cross Darcy St., between 
Lots 14 and 15, Cobourg, Ont.

12863—February 2—Approving location of Alberta Central Railway, mile
age 63 to 75, from Red Deer, Alta.

12864—February 1—Authorizing city of Medicine Hat to cross with its 
wires wires of C.P.R. at Esplanade St.

12865 to 12881 Inc.—February 1—Authorizing Hamilton, Cataract Power 
Light & Traction Co. to cross with its wires wires of Bell Telephone Co’ 
at following points :—G.T.R. public crossing, Lottridge St., Hamilton 
G.T.R. public crossing, just east of 16-Mile Creek, 2 miles east of Jordan 
Station, at G.T.R. public crossing, 4 mules east of Jordan, Ont at 
G.T.R. public crossing Wentworth St., Hamilton, at G.T.R. public crossing, 
Grimsby Park Station, Ont., at G.T.R. public crossing, 2 miles west of 
Bcamsville, Ont., at G.T.R. private property, 3 miles east of Beamsvdlle 
Ont., at G.T.R. public crossing, Vineland Station at G.T.R. public crossing’ 
Canning Factory Road, Grimsby, Ort., % mile east of station, under

ngs 
connect with

12818—January 26—Authorizing C.N.O.R. to construct railway across 
and divert public road in Lot 3, Concession 2, Township of Gloucester 
County of Carleton, Ont.

12819—January 23—Approving agreement between ‘ Bell Telephone Co. 
and Central Ontario Railway for interchange business.

12820-21 January 27—Authorizing Hydro-Electric Commission 
with its wires wire of C.P.R. at Carnegie & Harris Sts., Ingersoll, Ont., 
and at Lot 2, Concession 2, Township of Dereham.
xi Iu8«7~JaiîUar^ 24 Authorizing C.P.R. to construct its Moose Jaw 
North-Westerly Branch across some 108 highways, and divert the 
between mileage 9.59 and mileage 119.6.

12823-January 21 Authorizing T. H. B. Railway to construct 
in 1 ownship of South Grimsby, County of Lincoln, Ont.

12824—January 26—Approving revised location of C.N.R. . through 
ownship 28, and Ranges 4-6, west 4th mileage 196.64 to 210.21 from 

junction with QuAppelle, Long Lake & Sask. Ry. at Saskatoon 
of TrentonalOnty 3°~Authorizing C.N.O.R. to cross Dominion St.,

12826 January 30-Directing that C.N.R. before 30th April 
construct and put in good order the crossings between Sections 
1 ownship 11 Range 3, and in centre of section No.

' Cl,'verts and clean out existing ditch, etc. 
rural municipality of St. Francois Xavier.

12827—January 30—Approving revised location 
Parish of St. Andrews, County of Argenteml, Que.
Co 1 ReainJaaRounyd 30-KPPr0ï.ing .Uvi,sed ^cation of G.T.P. Branch Lines 
100" to m » d y ®ranch- m,l=age 88.32 to 100, and location mileage
100 to mileage 1,0.21, from Section 2,, Township 7, Range 1 west 2nd 
Meridian to the East Line of Section 28, Township ,, SRange 7 
2nd Meridian, District of Assindbiia, Saskatchewan .
M rUlr^anU:?ry Sfi-Authorzing C.P.R. to carry party of students of

woCod B CVeat Î fr°m, M°ntreaL 9ue- tr> Rnssland. Phoenix and Green- wood, B.C., at $40 return, or at $5n from Montreal to Vancouver, B C , 
and return, including side trips to Rossland, Phoenix, and Greenwood ;

is ,c°hanart0J,Z'fngjra- a°f $nlS fr°m .Sudb,,ry to SauIt Ste. Marie to carry 
such party if desired. Other parties desiring to travel for the same 
purpose to British Columbia or any other mining district to be granted 
equally favorable terms. 6

12830 January 30-Authorizing C.P.R. to maintain and operate its 
railway under two- structures being corner of Salt Block and 
head convever owned by Western Canada Flour Mills Co. 
of Goderich, Ont.

B.C., t ) lay

to cross

1911» re- 
1 and 2, 

11, construct suitable 
Application made by the

of C.N.O.R. in the

an over- 
Ltd., fin town

12831—January 20—Approving location of G.T.P. Branch Lines Co, 
Young-Prince Albert Branch from mileage 110.9 to the east boundary of 
First Avenue East, in the city of Prince Albert, Sask., all questions of
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Longest Wear for Lowest Cost
rpHE cost per year of service is the only 

1. true test of a roofing.

It discloses the absolute superiority of 
Barrett Specification Roofs. That is why 

large manufacturing plants where costs are 
carefully computed, such roofs are almost in
variably used.

Barrett Specification Roofs are inexpensive, 
costing much less than tin for instance, and 
little more than the best grade of ready roofings.

And their cost of maintenance is nothing, 
for they require no painting ; they can’t rust, 
and they will give satisfactory protection for 20 
years or more.

Insurance underwriters classify these roofs 
as “ slow burning ” construction acceptable on 
“ fire-proof ” buildings.

Barrett Specification Roofs are immune 
rom damage by acid fumes.

They are used extensively on railroad round 
On cotton mills with their humid 

interiors, these roofs give perfect satisfaction 
for dampness does not affect them from below.

The Barrett Specification Roof illustrated 
above is 50,000 square feet in area, and covers 
the round house of the Vandalia Lines.

We will be glad to supply a copy of The 
Barrett Specification on request to anyone in
terested in the subject. Address nearest office.

on

houses.

The Paterson Manufacturing Co., Ltd.
Toronto Winnipeg Vancouver St. John, N.B. Halifax, N.S.Montreal
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Pipe.—Wrought iron, x-in., $5.25.
Roofing Paper.—The demand is good. Tarred paper, $1.70 per 100 

lbs. ; three-ply roofing 90c. per 100 lbs. ; two-ply roofing, 65c. ; sheathing 
paper, 30 cents per roll ; tarred sheathing, 40 cents per roll.

subway of G.T.R. public crossing, Elizabeth St., Grimsby, at G.T.R. 
public crossing Sherman Ave., Hamilton, Ont., at G.T.R. public crossing, 
W/inona Station, Ont., at G.T.R. public crossing, 3 miles east of Jordan, 
Ont., at G.T.R., P. C. Gratham & Louth Town Line, iX miles west of 
St. Catharines, under D. P. & T. Co., on Line Road, 1 mile west of St. 
Catharines, at G.T.R. P. C. Pipe Line, Water Works, Hamilton, 4^ miles 
east of station.

12882—January 25 and 26—Dismissing application of Bjard of Trade, 
Halifax, N.S., re complaint that G.T.R. discriminates against the Port of 
Halifax in favor of other Atlantic ports in its differential rate of ic. $>ei- 
100 pounds.

12883—February 2—Dsmissing application of Township of Paipoonge, 
re C.N.O.R. U maintain suitable highway crossing where it crosses the 
side line between Lots 3 and 4, in Con. “B.”

12884—February 2—Approving location of G.T.P. Branch Lines Co., 
Regina Boundary Branch from the east line of Sec. 28, Township 5, 
Range 7, west 2nd Meridian, to east line of Sec. 32, Township 3, Range 
4, west 2nd Meridian, Saskatchewan, mileage 110.21 to 130.92.

12885—February 3—Authorizing C.N.O.R. to cr:>ss Sinclair Avenue (in 
Lot 20, Con. A.), town of Cobourg, Ontario.

12886—December

Rope.—The price of cordage for next spring’s supplies is unchanged. 
For large lots dealers should write jobbers for quotations. Small lots 
are as follows: Sisal, 9^3 c. base; lobster rope, 9&C. ; British manilla, gYtC. ; 
base, best manilla, ioj4c. base.

Sheet Lead.—The price of sheet lead is also very firm, 3 lbs. and 
heavier, $4.75 per cwt., in rolls, and $5.75 in smaller quantities.

Steel.—Tire, $2.50; spring, $2.70; machine, $3.25 ; toe caulk, $3.50; 
sleigh shoe steel, $2.50 ; the above are all base prices.

Tin Plates.—I. C. coke, $3.95 to $4.10; I. C. charcoal, $4.75 ; I. X. 
charcoal, $5.50.

Turpentine.—Prices now quoted are as high as $1 to $1.10 in bbls., 
and $1.05 to $1.15 in smaller quantities. The market is open.

White Lead.—For Canadian pure, in 50 and 25-lb. irons, $6.25 is being 
asked. Brandram's B.B. genuine in 25, 50, and 100-lb. irons, $7.35, and 
B.B. No. 1, $6.10. The trade expect prices to be much higher before 
long.Rescinding Order No. 12443, and providing that 

plans be filed by 15th March, 1911, by town of Lachine, Parish of Lachine, 
and Montreal West, with suggestions as to elimination of crossings, etc., 
or protective appliances to be installed.

12887—February 3—Authorizing C.P.R. to contsruct spur to premises 
of Superior Fuel & Coal Co., Ltd., an Block 9, of Parish Lot 42, St. James, 
city of Winnipeg, Man.

12888—February 3—Authorizing C.P.R. to construct spur to premises, of 
Mr. Abs. Eby, in part of Lot 89, village of Elmira, Ont.

12889—February 3—Authorizing Hamilton-Cataract Power, Light & 
Traction Co. to cross with wires wire of Bell Telpehone Co., at G.T.R. 
public crossing, 1 mile west of Jordan, Ont.

12890—February 6—Amending Order No. 12225, of November 9th, 
that sub-clause (c) of clause 8 be amended by adding the words, “except 
mail cranes, which shall be erected and maintained as directed in Order 
5657, of November 20th, 1908,“ after the word “structure” in first line 
of said sub-clause.

12891-92—February —Authorizing Canadian Light & Power Co. to 
maintain wires across track of G.T.R. at Lachine Canal, north bank, 
2,000 feet west of Cote St. Paul Bridge, and at Lachine Canal, 
bank, 800 feet east of Dominion Works, Canada Car & Foundry Co.

12893—Dismissing application of Lachine, Jacques-Cartier & Maison
neuve Ry. Co. to cross C.P.R. at Jacques-Cartier Jet., Que.

12894-95-96—February 6—Authorizing G.T.P. Branch Lines 
cross with its Prince Albert Branch highways (3) in the District of East 
Saskatchewan, Saskatchewan.

12897—February 6—Authorizing G.T.P. Branch Lines Co. to cross high
way in District of Saskatoon, Sask., north-west Vx Section 5, Township 
34» Range 27, west 2nd Meridian.

12898 February 6—Authorizing C.P.R. to construct proposed extension 
of its Langdon Branch to Langdon Station, and across road allowance 
at south-west X Section 24, Township 23, Range 27, west 4th Meridian, 
Alberta.

Zinc.—This commodity is very firm, $7.50 for casks and $8 for smaller 
quantities. Spelter is $2.75 per cwt.

Montreal, February 15th, 1911.
The dec’sion of the Interstate Commerce Commission has been awaited 

with considerable interest on the other side of the border. It is believed 
that it will be handed down during the latter part of this month. The 
iron and steel trade in particular feels itself interested in the nature of 
the decision, but where the iron and steel trades are effected it follows 
that general business conditions will be influenced also, no doubt. Should 
the decision be favorable to the railways, the result will be more satis
factory to the iron and steel trades, as it no doubt would mean the 
purchasing of very large quantities of steel rails, structural steel, and 
various other iron and steel products which are used more especially, 
by railways for the building of cars, locomotives and other equipments. 
Whether the decision is favorab’Je or otherwise, it is sure to have a 
good effect, for the simple reason that the railways will then know 
what to expect. It is the uncertainty rather than anything else which 
is inducing the companies to hold back orders—if such are being held

1910,

S

A large number of steel manufacturers hold to the opinion that the 
bookings ;n February will average somewhat above what they were in 
January. They do not anticipate a large increase in business until the 
Interstate Commerce Commission has rendered its opinion in the matter 
of freight rate increases.

The United States Steel Corporation is operating at about 55 per 
cent, of its blast furnace capacity at the present time. The increase 
is due to an exhaustion of pig-iron stocks and an increase in mi’.J 
capacity.

At Pittsburg, an improvement in the iron and steel business all along 
the line is predicted by manufacturers who say the present year will 
show an incrase of 15 per cent, to 20 per cent, over last year.

“The last week has witnessed a wonderful improvement in the amount 
of the business actually placed, and the outlook has changed,” de
clared James A. Campbell, President of the Youngstown Sheet & Tube 
Co. “The manufacturers who were decidedly pessimistic a few months 
ago are confident that conditions will continue to improve. Buyers 
now coming into the market more freely.”

At Sharon, Pa., all departments of the Ohio works of the Carnegie 
Steel Co. are running, and the Grenville plant is working for the first 
time in several weeks. The South Sharon plant has started up agaiu 
after a several days' shut down.

Chairman Gary's statement that Steel Corporation bookings were 
30,000 tons daily, in January, to the 27th, against 22,000 tons, daily, in 
December, presages a gain of more than 200,000 tons bi bookings for ’ the 
month and as shipments average only a slight increase the recent fore
cast of from 100,000 to 200,000 tons’ gain in unfilled, orders for January 
3.1st, is given additional support. This will be the first gain for

Co. to

12899—February 6—Authorizing city of St. Boniface, Man., to 
struct Marion St. across track of C.N.R. Co.

12900—January 3—Authorizing C.N.R. to cross tracks of C.P.R. near 
Jacques-Cartier Jet., mileage 49.3, south from Hawkesbury by overhead 
crossing, all expense to be borne by C.N.R.

12901—February 6—Re Order 4988 of July 8th, 1908, and circular letter 
No. 58, of December 23rd, 1910, railway companies subject to jurisdiction 
of Board to file tariffs of interswdtchdng tolls n )t later than 1st March, 
1911, in accordance with provisions of Order

are

MARKET CONDITIONS.
Halifax, N.S., February 13b, 1911.

Weather conditions at the opening A the New Year have not been 
such as would encourage a large volume of trade. The price situation 
is steady, and it is expected the values will continue firm. Imported pig- 
iron is very steady in price, and an increase in metal prices is expected.

Axes.—Ordinary chopping axes, single bit, $6.50 per dozen.» double 
bit, $11. Special brands, prices on application to jobbers.

Bar Iron.—The market for bar iron is open, but the situation is firm, 
and prices range as high as $2.25 bise.

Black Sheet Iron.—This commodity is in good demand. We quote 34- 
gauge, $2.40.

Cast Steel.—The market is steady at 10 to 15c., according to makers.
Cement.—Stocks are low and market is steady, $2 per bbl.
Coil Chain.—The jobbing prices of English proof chain in Halifax 

are as follows: 3-16x4, $7.15; 3-16x3, $6.25; Vx, $5.35Î S-16, $4.30; H, 
S3.90; 7-16, $3.85; $3.60; *S, $3.60; X, $3.50; X, $3.50; 1, $3.50; iX,
5 3-So-

Reports from England are most encouraging, although prices do 
not seem to have advanced to any great extent as yet. Demand is 
waking up somewhat, and shipmeots of pig-iron for export are bein~ 
made.

The local trade continues dull though quite as active 
anticipated for this t;me of the year. Merchants

as merchants
. , , .. . . . , ,are 9uite optimistic

concerning the future, and all are looking forward to active business 
during the coming season. Prices are holding steady and 
of importance have been reported during the week.

Bar Iron and Steel.—Trade is reported first-class. Bar iron, cz QO 
per 100 pounds ; best refined horseshoe, $2.15; forged iron, $2.os*. m-|^ 
■tee!, $1.95; sleigh shoe steel, $1.95 forixX base ; tire steel, $2.05 for 
ix $4-base; toe calk steel, $2.75 ; machine steel, iron finish, $2.eo • im
ported, $2.05.

Antimony.—The market is steady at 8&c.
Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds- 

carpet felt, $2.50 per 100 pounds; tar sheathing, 36c. per roll of 400 square 
feet; dry sheathing, No. 1, 28c. per roll of 400 square feet; tarred fibre 
55c. per roll ; dry fibre, 45c. (See Roofing ; also Tar and Pitch). C'

Cement. —Canadian cement is quotable, as follows. ;n rnr j"ofs f 0 h 
Montreal :—$1.35 to $1.40 per 350-Ib bbl., in 4 cotton bags, adding 
each bag. Good bags re-ourchased at 10c. each, 
cents extra, or 10c. per bbl. weight.

Chain.—The market is unchanged, being now per 100 lbs., as fol
lows:—j^-in., $5.30 ; 5-16-in., $4-70 ; X-in., $3.90; 7-16-in.. $3.65 ; X-in. $,«• 
9-16-in.. $3.4< : X-in., $3.40 ; X-in., $3.35: X-in., $3.35 ; i-in., $3.35. ‘55 ’

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $7 per t0 
Bituminous or soft coal: Run of mine, Nova

cannel coal,
approximately

no changes

Fencing Wire. We quote: Plain, twisted and galvanized at $3.35 per 
100 lbs. ; barb at $2.75 per 100 lbs. ; bright staples in ioo-lb. kegs at $3, 
and in 50-lb lots, $3.^5. Galvanized staples are 25c. extra.

Galvanized Sheet Iron.—The wholesale prices arc as follows : 16 to
=o-gaug=, $3.45 : == to 54, $3.80; 26, $4.30; =8, $4.55. These prices are for 
less than case lots.

Ingot Tin.—The tin market as usual is a fluctuating one, and the 
present price is about 38c. net cash.

î*ead p,pe.—-Quotations here are open, and the price quoted to-day 
is about $4.75 for ordinary jobbing quantities.

Linseed Oil.—Raw is fully worth $1.20, and boiled, $1.25 per gallon. 
Orders are small, stocks low, and the outlook firm.

10c. Tor 
cost aXPaper bags

net ; furnace coal, $6.75, net.
Scotia coal, carload lots, basis. Montreal. $ 1.85 to $4 per ton :
$9 per ton : coke, single ton. $4 Î large lots, special rates,
*4 fob., ns-s. Montreal

Copper.—Prices are easy at i3^c
Explosives and Accessories.- Dynamite. 40-lb. cases, 40 per cent proof 

(tc. in «ingle case lots. Montreal. Blasting powder, a4.lb. krgs $a 
I keg. Special quotations on large lets of dvnamite and powder. Dr ton a mr 
I caps, case lots, containing 5*000. 75c. per 100; broken lots $1; electric

Nails. Nails are firm. Wire nails, $2.45, and cut nails, $2.60. Busi
ness in this line is reported fairly active.

Peavies.—There is a better enquiry than last year. Prices are un
changed at $11 $13 per dozen, according to make, but we are advised
that there will be an advance.

Pig Lead.—We quote $4.25 for English and $4 for Canadian, 
outlook is for higher prices.

The
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Tea.—Japans, 20 to 38c. ; Ceylons, 20 to 40c.; Ceylon, greens,
China, green, 14 to 50c.

Fish.—Salt fish.—No. 1 green cod, $8e to $9 per bbL ; herring, $4.50 
per bbl. ; salmon, $8.50 per half barrel. Smoked fish.—Bloaters, $1.25 
per large box; baddies, 8c. per lb. ; kippered herring, per box, $1.20 to

Batteries, 1 to 10 holes, $15 ; 1 to ao holes, $25; • •»*blasting apparatus
jo holes, $35; 1 to 40 holes, $50. Wire, leading, ic. per foot; connecimei. 
50c. per lb. Fuses, platinum, single strength, per 100 fuses :—4-ft. wire*, 
$3 ; 6-ft. wires, $3.54 ; 8-ft. wires, $4.08 ; 10-tt. wires, $5.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, nr* 
Queen's Head, $4.10 ; Colbornc Crown, $3.85 ; Apollo, oz., $4.0$.
Add 25c. to above figure» for less than case lots ; 26-gauge is 
25c. less than 28-gauge, American 28-gauge and English 26 are equivalents 
as are American iu& oz., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—The following quotations are now given, basis of carloads, cx- 

No. 1 Summerlee, $21.50 to $22 per ton ; selected Summerlee, $21

19 to 25c. ;

Provisions.—Salt Pork.—$24 to $31 per bbl ; beef, $18 per bbL ; 
smoked hams, 14 to 19c. per lb. ; lard, 14 tc 15c. for pure, and til/3 to 
t2c. per lb. for compound ; bacon, 13 to x8c.

Toronto, February 15th, 1911.
The following arc the wholesale prices for Toronto, where not otherwise 

explained, although for broken quantities higher prices are quoted
Antimony.—The demand is less active, and the price remains un

changed at $8.50.
Axes.—Standard makes, double bitted, $8 to $10; single bitted, per 

dozen, $7 to $9.
Bar Iron.—$2.05 to $2.15, base, per 100 lbs., from stock to wholesale 

dealer. Free movement.
Bar Mild Steel.—Per too lbs., $2.15 to $2.25. Sleigh shoe and other 

take same relative advance.
Boiler Plates.—X-inch and heavier $2.20.

to $21.50 ; 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.—St-e Lumber, etc.
Lead.—Prices are firm at $3.65.
Lead Wool.—$10.50 per nundred, $200 per ton, f.o.b., factory.
Lumber, Etc.—Prices on lumber.are for car lots, to contractors, at mill

Red pine, mill culls out.points, carrying a freight of $1.50.
$17 to $21 per z,ooo feet; white pine, mill culls, $x6 to $17. Spruce, i-in, 
oy 4-1 n. 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, 
wemlock or cedar, 35 to 45c, each, on a 5c. rate to Montreal. Telegraph 
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each ; 30-ft., 
51.75 to $2; 35-ft., $2.75 tc $3.25 each, at manufacturers’ points, with 5c 
freight rate to Montreal Laths : Quotations per 1,000 laths, at point» 
carrying $1.50 freight rate to Montreal, $2 to $3. Shingles : Cedar 
shingles, same conditions as laths, X. $1.50 ; XX, 2.50 ; XXX, $3.

Nails.—Demand for nails is steady and prices are : $2.40 per keg for 
cut, and $2.30 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, $1.25 to $1.45 per gallon ; girder, 
bridge, and structural paint for steel or 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: K-inch, $5.50, with 63 per cent, off for black, and 48 per cent, off 
for galvanized ; #-inch, $5.50, with 63 per cent, off for black, and 48* per 
cent, off for galvanized ; J4*inch, $8.50, with 69 per cent, off for black, and 
59 per cent, off for galvanized. The discount on the following is 72 X per 
cent, off for black, and 62# per cent, off for galvanized ; #-inch, $11.50;
1- inch, $16.50; 1M-inch, $22.50; i^-inch, $27. On the following ’the dis
count is 73per cent, for black, and 63# per cent, for galvanized:
2- inch, $36; 2^-inch, $57.50; 3-inch, $75.50. Discount on the following is 
71# per cent, off on black, and 61X per cent, off for 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 X, and $2.10 for X and thicker ; 12-gauge being $2.30; 
i4-gauge, $2.15 ; and 16-gauge, $2.10.

Ralls.—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.

Railway Ties.—See lumber, etc.
Roofing.—Ready roofing, two-ply, 70c. per roll; three-ply, 95c. per roll 

of 100 square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb. 
Roofing cement in bbls., of 40 gallons, 15c. ; in 5-gallon tins, 20c. per gallon. 
(See Building Paper ; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at 9c. per lb. for sisal, and 10%c. for Manila. 
Wire rope, crucible steeel, six-strands, nineteen wires ; X-in., $2.75; 5-16, 
$3.75; X. $4-75; $5.35; $6.as ; X, $8; H' $10; i-in., $12 per 100 feet.

Spikes.—Railway spikes are steady, at $2.45 per 100 pounds, base of 
5# x 9-16. Ship spikes are steady at $2.85 per 100 pounds, base of X x 10- 
inch, and X x 12-inch.

Steel Shafting.—Prices are 
is on the dull side.

Telegraph Poles.—See lumber, etc.
Tar and Pitch.—Coal tar, $4 per barrel of 40 gallons, weighing about 

500 pounds ; roofing pitch, No. 1, 75C- Pcr 100 pounds ; No. 2, 55c. per 
100 pounds ; pine tar, $9.50 per barrel of 40 gallons; refined coal tar, $4.50 
per barrel, pine pitch, 3c. per lb.; rosin, s%c. (See building paper, also 
roofing).

Tin.—Prices are firm at $ 44-
Zinc.—The tone is easy, at 6%c.

Boiler heads. . , _ , . 25c. per too
pounds advance on plate. Tank plate, 3-16-inch, $2.40 per too pounds.

Boiler Tubes.—Orders continue active. Lap-welded, steel, zM-inch, 
ioc.; 1 >5-inch, 9c. per 10 foot; 2-inch, $8.50 to $9; 2^-inch, $10; 2^-inch, 
$*0-50; 3-inch, $12.10; 3^-inch, $15; 4-inch, $19.

Building Paper.—Plain, 27c. per roll; tarred, 35c. Nothing doing.
Bricks.—In active movement, with very firm tone. Price at some yards 

$5*5°» at others, $10.00 to $11.00 for common. Don Valley pressed brick 
are in request. Red and buff pressed are worth $18 delivered and $17 at 
works per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b., 
Schaw station, C.P.R., 70c. until further notice, per ton of 2,000 lbs., i-inch, 
2-inch, or larger, price all the same. Rubble stone, 55c. per ton, Schaw 
station, and a good deal moving. Broken granite is selling at $3 per 
ton for good Oshawa, or Quebec Province. In October and November 
competition forced prices of limestone up to 90c., the city and the pro
vince competing for several thousand tons. But the reservoir and the 
hydro-electric being bjth supplied, normal prices have been resumed. 
One quarry (Maloney’s) will run all winter to supply stone for the 
Island.

Cement—Car lots, $1.65 per barrel, without bags. In x.ooo barrel 
lots, $1.55. In smaller parcels $1.90 is asked by city dealers. Bags 40c 
extra. 1 *

G°al.—Anthracjte 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 :îrssfsrtn-s
$3.70, mine run ioc. less, slack, $2.60 to $3.70; cannel coal plentiful at 
$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at 
from $5-75 to $6.00; Reynoldsville, $4.90 to $5.10; Connelsville, 72-hour coke, 
$5.00 to $5.25. Nut coal is very scarce.
„„ °°PP£' ln8»‘--The market has reached a firm basis, and holders are 
q n.s. .at $'3'50 pcr 100 lbs- There is a good demand.
quantities!1 Cap8--75<:- to ** per '«G «»= °t,; 7JC. per 100; brokea

Dynamite, per pound, 21 to 
Felt Roofi

25c., as to quantity 
ng.—Not much moving, price continues as before, $1.80 per

loo lbs.
.,o0oFlrFiferiCcUy7E$8g“oSh$-3ndpeSrCO,tonh’ $3° *° $35i Am"icaP' to $35 per 

pU808. Electric Blasting.-Double strength 4 feet, $4.50; 6 feet $«• 
8 feet, $5.50; to feet, $6. Single strength, 4 feet, $3.50; 6 feet $4 • s’feeV 
$4^0; .0 feet, $5, per .00 count. Benne,,', double Upi fuse. J^per

ha|n.-K-ioch, $s.7s; 5-16-,nch, $5.15; «-inch, $4.,,; 7.,6-inch, 
$340': .inA‘$b p=r,^nC,b',.$3 70: *"inCh> $3S5: *-™ch- *3.45; «-inch,steady at the list, less 25 per cent. Demand

iron Hip».—A steady request at former 
'nch, $=.03 ; «-inch, $2.25; «-inch, $2.63; «-inch, $3.28; i-inch $470- iV. 
inch, $6.4»; .«-inch $7.7=; 2-inch, $,o.,6; .«-inti,, $,<L3è; rdoch L «■

rill h/ 7 -""u • $3°-78: <xinch. $35-75 ; 5-inch, $39.85; 6-inch, $3170’
Galvan,red, «-inch, $2.86; «-inch, $3.08; « -inch, $"48 ; «dnch $44,
""nCpig $lron' WenoCuV8r?: --=h $.3-86, pe/,'o=$fe=t
Summerlee «- quote Clarence at $20.50, for No. 3; Cleveland, $,0.50;
$20 AnJ t,$ ’ Ham,Von quote5 a '-“le irregular, between $1, and$20. Any change must be upward. 99

lAm.--4 f.au b“5in<:ss is doin8 at prâes unaltered from $3.7S to $4. 
kiln!" •jtctal. price m clty 35c. per 100 lbs. f.o.b., car; in large lots at 
moderate. ** * ”C' P" IO° lbs" fob' car withou‘ freight Demand is

Lumber.—Demand less brisk, because of the late season of the year but 
price, are not materially altered. Pine i, good value at $“ to $40 per M. for 
cun Stock acp°rdmg„to . w,dth required ; common stock boards, $28 to $33;

1 ,’totck’’ «iding^, $17.50. Southern pine dimension timber from
fo fktek5' accord,ng to size and grade ; finished Southern pine, according 

,C ’ ** and w,dth' *3° 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; 
white. pine jS-mch, No. 2, $3.75; for 3r-inch. $1.85 is asked.

d!ÎÜ£'— -w $2'35. base : cut, $2.60; spikes, $2.85 per keg of 100 lbs. 
Hitcn and Tar—Pitch, unchanged at 70c. per 100 I>«. Coal tar. $1n 

per barrel. Season is over. J 3
Plaster Of Paris—Calcined, New Brunswick, hammer brand, car lots, 

$i.9s; retail, $2.15 per barrel of 300 lbs. * '
Putty.—In bladders, strictly pure, per 100 lbs., $a.«o; in barrel lots. 

$2.10. Plasterer s, $2.15 per barrel of three bushels.
Ready Roofing.—Prices are as per catalogue.

p SlatM~MoStv°Vhc 8late U8cd in Canada comes now fromnnsvlvania or Maine, the Canadian supply being slender and mostly from 
the Rockland quarries of the Eastern Townships in Quebec. There is a 
nr!a V‘lr”!tn °f and qnaII*Ie*. so that it Is difficult to indicate prices
But No. I Bangor slate 10 x 16 may be quoted at $7 per square of too

prices Black, %■

CAMP SUPPLIES.
Beans.—Prime beans, $1.85 to $1.90.
Butter.—Fresh made creamery, 24 to 26c.
Canned Goods.—Per Dozen.—Corn, $1.00; peas, $1.20 to $2.00 ; beans, 

$1.00; tomatoes, $1.45; peaches, 2s, $1.90; and 3s, $2.90; pears, 2s, $1.80; 
and 3s, $2.40; salmon best brands, i-lb. tails, $2.07, and flats, $2.25; 
other grades, $1.40 to $2.10.

Cheese—The market ranges frjm 11 to 12c., covering all Canadian

Coffee.—Mocha, 22 to 30c. ; Santos, 18 to 21c. ; Rio, 15 to 18c.
Dried Fruits.—Currants, Filiatras, 6X to gXc. ; dates, s%c. ; raisins, 

Valentias, 7# to 8#c. ; prunes, 8J4 to 12c.
Eggs.—No. 1 eggs are
Flour.—Manitoba, 1st patents, $5.60 per barrel; and patents, $5.10, 

strong bakers', $4.90.
Molasses and Syrup.—Molasses, New Orleans, 27 to 28c. ; Barbados, 

34 to 36c. ; Porto Rico, 40 to 43c ; syrup, barrels, 3c. ; 2-lb. tins, 2 dozen 
to case, $2.25 per case.

Potatoes__Per 90 lbs., good quality, 85 to 95c.
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 bag ; rolled oats, $2.20, bags.
Sugar.—Granulated, bags, $4.60 ; yellow, $4.20 to $4.45 ; Barrels 5c. 

above bag prices.

26c. ; selects, 30c. ; new laid, 50 to 60c.



onbns by crate, Spanish, $3 ; cabbages bring from $1.25 to $1.50 per 
barrel; Canadian, $1.50 per bag; carrots, 60c. per bag; beets, 80c. per 
bag ; turnips, 40c. per bag. Fall apples sell at $4 per barrel, for ordvn- 
ary, but first-class scarce at $5.
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“QUEEN’S i 
Galvanized Iron

TORONTO HORSE MARKET.
The local horse market is a little slack, but this is the usual feature 

of the January trade. Farm , workers, especially mares, which cannot be 
bought below $250, have the call.

Desirable drafters, 1,700 lbs. and over, are going at $225 to $325, 
lighter dratters $175 to $225, and chunks, 1,350 to 1,500 lbs., at $150 to $200.

CANADA

Winnipeg, February 13th, 1911.
Markets in Winnipeg continue quiet, and on enquiry prices remain 

unchanged, great preparation is still going on in anticipation of the build
ing season when it opens up in the spring.

The local iron and steel plants are busy with work for the comingThe World’s Standard for half a Century.
season.

The plant of the Dominion Bridge Company in Winnipeg which has 
been greatly increased since they opened up in the West is one of these. 
The Winnipeg plant of this firm was established in 1906 with a small shop 
of 4,000 tons’ capacity, in 1910 this was extended, and the present 
capacity of the plant is 15.000 tons. In 1906 all drafting and engineering 
work was done in Montreal and Toronto, while since the extension of 
last year all this work is now done in the local works, and it is the in
tention of the company to have this plant practically a separate one to 
handle all Western work. The local plant is equipped with all modern 
machinery, and except in size is as well equipped as the head works 

1 at Montreal.
Mr. G. E. Bell, late of the Montreal office, has just been appointed 

manager at Winnipeg, taking the place of Mr. E. E. Sheppard, who has 
gone (into architectural work.

Anvils.—Per pound, 10 to iaj4c. ; Buckworth anvils, 80 lbs., and up, 
i6-35 toHc. ; anvil and vice combined, each, $5-5°-

Axes,—Chopping axes, per dozen, $6 to $9; double bits, $12.10 per

A. C. Leslie & Co. Ltd. 
Montreal

John Lysaght, Limited 
Makers, Bristol

4

Mottled, $7.25;square feet, f.o.b., cars, Toronto; seconds, 50c. less, 
green, $7, with a prospect of advance. Dealers arc fairly busy.

Rope.—Sisal, g'/ac. per lb.; pure Manila, lo'/ac. 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. 9-in. 12-in. 24-in.
$0.25 $0.40 $0.65 $1.00 $3.25

1.60 2.60 4.00 13.00
2.00 3.25 5.00
1.60 2.60 4.00 13.00 !

2.00 3.20 6.50 15.00 ........
0.75 1.20 1.95 3.00 9.75 Barbed Wire.—4 point and 2 point, common, $3.15 per cwt ; Baker,

Above is the October list, as changed. The retail price is less 65 $3.20; Waukegan, $3.30 .
per cent, off these figures on all sizes 9 inches and under, or less 60 pei Bar Iron.—$2.50 to $2.60.
cent off these figures on anything over 9 inches. For car-load lots 73 1 Bara.—Crow, $4 per 100 pounds.
per cent, off list at factory. Demand normal. Beams and Channels.—$3 to $3.10 per too up to 15-inch, (4, 30, 41, 50,

Steel Beams and Channels. Active.—We quote:—$2.75 per too lbs., ac ,,gf up, 127, 132, 145, 176.) 
cording to size and quantity; if cut, $3 per too lbs.; angles, ilA by 3-1 f Boards.—No. 1 Common Pine, 8 in. to 12 in.,. $38 to $45; siding, No. a
and larger, $2.50; tees, $2.80 to $3 per 100 pounds. Extra for smaller size!- | \Vhite Pine, 6 in., $55; cull red or white pine or spruce, $24.50; No. 1 Clear
of angles and tees. Cedar, 6 in., 8 to 16 ft., $60; Nos. 1 and 2 British Columbia spruce,

Sheet steel—American Bessemer, 10-gaugc, $2.50 ; 12-gauge, $2.55; 14 g55 • No. $4J.
gauge, $2.35; 17, 18, and 20-gauge, $2.45; 22 and 24-gauge, $2.55; 26-gauge : BrlokS.—$11, $12, $13 per M, three grades.
$2.65; 28-gauge, $2.80. A very active movement is reported at unchanged Building Paper.—to 7c. per pound. No. 1 tarred, 84c. per roll; plain,
prices. 60c. ; No. 2 tarred, 6256c. ; plain, 56c.

Sheets Galvanized.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36 Q0a| and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large
Inches wide; 10-gauge, $3.oo; 12-14-gauge, $3.00; 16, 18, 20, $3.20; 22-24. lots to $,0.50 ton lots, net; Alleghany soft coal; carload lots, basis, WinnL
$3.35; 26, $3.50; 28, $3.95; *9. $4.25; 10 H. $425 per 100 lbs. Fleur de Lis- peg> ( Q cars, $6 per ton ; Cannel coal, $10.50 per ton; Galt coal, $2
28-gauge, $4.10; 26, $3.80 per 100 lbs. Active and firm at these prices. f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots

Tank Plate.—3-16-inch, $2.40 per 100 lbs special rates. American coke, $11 to $11.50 a ton; Crow's Nest, $10 a ton.
Tool Steel.—Jowett's special pink label, lotfc. Cammel-Laird, 16c Copper Wire.—Coppered market wire, No. 7, $4 per 100 lbs.; No. 6, $4;

"H.R.D." high speed tool steel, 65c. No. IO> $4.o6; No. 12, $4.20; No. 14, $4-4°; No. 16, $4.70.
Tin.—The market is cornered, stocks are light and prices are ad- Cement.—$2.40 to $2.75 per barrel in cotton bags,

vanced to 45c. to 46c. Chain.—Coil, proof, &-inch, $7; 5*»6-inch, $5-5®; H-inch, $4.90; 7-16-inch,
Wheelbarrows.—Navvy, steel wheel, ïeweî pattern, knocked down, $21.6. . ^_inchi $4.4o; ^-inuh, $4.20; H-inch, $4.05; logging chain, 5-t6-inch,

Pan Canadian, navvy, steel ‘tray, steel wheel $6 so. **.jnch, $6; 5*-inch, $8.50; jack iron, single, per dozen yards, 15c. to
: double, 2sc. to $1 ; trace-chains, per dozen, $5.25 to $6.
Copper.—Tinned, boiler, 2654 c.; planished, 2956 c.; boiler and T. K. pits,

! plain, tinned, 45 per cent, discount.
Dynamite—$11 to $13 per case.
Hair.—Plasterers', 90c. to $1.15 Pcr 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, 5&c. per lb. ; 12 inches 
up, per lb., 4%c.

Galvanized Iron.—Apollo, 10&, $4.9°: 28, $4-7®; 26, $4.30; 22, $4.10; 24, 
$4.10; 20, $4; 18. $3.95; 16, $3.90; Queen's Head, 28, $4.90; 26, $4.70; 24. 
$4.30: 22, $4.30: 20, $4.10 per cwt

Iron.—Swedish iron, 100 lbs., $4-75 base, sheet, black, 14 to 22 gauge, 
$3.74; 24-gauge, $3.90; 26-gauge, $4 î 28-gauge, $4.10. Galvanized—American, 
18 to 20-gauge, $4.40; 22 to 24-gauge, $4.65 ; 26-gauge, $4.65; 28-gauge, 
$4.90; 30-gauge, $5.15 Per 100 lbs. Queens Head, 22 to a4-gauge, $4.65; 
26-gauge English, or 30-gauge American, $4-9°: 30-gauge American, $5.15; 
Fleur de Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75;
American, $5.

Lumber.—No. 1 pine, spruce, tamarac, 2x4, 2x6, 2x8, 8 to 16 feet, 
British Columbia fir and cedar,

Straight pipe, per
Single junction, 1 or 2 ft long
Double junctions ..................... .
lncreasers and reducers ............

1.25

P. & H. H. traps 
Bends ...............

per dozen ; set up, $22.60.
$3.10 each; Pan American, steel trav. steel wheel, $4.25 each.

Zinc Spelter.—Demand not so brisk, and the market easier at $6.
75c.

CAMP SUPPLIES.
Beef.—By carcases, $8.50 to $9.50.
Butter.—Butter is firmly held since last issue, dairy prints are 

21 to 23c., creamery prints, 27 to 28c. per lb.
Canned Goods.—Peas, $1.35 to $1.75; tomatoes, 3s, $1.3.5 to $1.40; 

pumpkins, 3s, 9754 c.; corn, 95c. to 97^c. ; peaches, 2s, $1.87#; yellow, 
$1.82% to $i.87î4 ; strawberries, 2s, heavy syrup, $1.80; raspberries 2s, 
$1.80 to $1.9756.

Cheese.—Moderately firm, large, 12&C. to 13c. ; twins, 13c. to 13&C.
Coffee.—Rio, Green, 15 to 16c. ; Mocha, 23 to 25c.; Java, 25 to 31c.; 

Santos, 16 to 17c.
Dried Fruits.—Raisins, new, Valencia, 8 to 854c. ; seeded, l-lb. packets, 

fancy, 8c.; 16-oz. packets, choice, 756c.; Sultanas, good, 856c. ; fine, 956c.; 
choice, 10 to nc. ; fancy, 12c. ; Filiatras currants, cleaned, 7# to 8c. ; 
Vost-zzas, 9 to ioc. ; uncleaned currants, 7 to ?%c.

Eggs.—Strictly new-laid, 30c. ; storage, 23c. dozen.
Flour.—Prices unchanged thus far; thus, Manitoba flour, first patents, 

$5.20; second, $4.70; strong bakers', $4.60; Ontario flour winter wheat 
patents, $3.90; $4 per barrel.

Feed.—Bran, $22 per ton; shorts, $23 to $24 per ton.
Lard.—Tierces, %c. up abroad, and we quote 13c. here; tubs, x3#c. ; 

pails, i3J4c.
Molasses.—Barbados, barrels 

New Orleans, 30 to 33c. for m
Pork.—Not much doing, short cut, $26 to $26.50 per barrel; mess, $1 

off, heavy, $22 to $22.50.
Rice.—B. grade, 354c. per lb.; Patna, 5 to 5#c. ; Japan, 5 to 6c.
Salmon.—As before stated. We quote Fraser River, tails, $2.05 ;''flats 

$.*.20 ; River Inlet, $1.90; cohoes, $1.70.
Smoked and Dry Salt Meats.—Long clear bacon, 12 to i2#c. per, lb., 

tons and cases; hams, large, 14 to 15c.; small 16 to 1656 c.; rolls, 12 to 
13c.; breakfast bacon, 17 to 18c. ; backs (plain), 19 to 20c.; backs (pea- 
meal), 19 to 20c. ; shoulder hams, 14c. ; green meats out of pickle, ic. less 
than smoked.

Sploes.—Allspice, 18 to 19c. ; nutmegs, 30 to 75c. ; cream tartar, 25 to 
28c. ; compound, 18 to 20c. ; pepper, black, pure Singapore, 14 to 17c. ; 
pepper, white, 25 to 30c.

Sugar.—Granulated, $4.45 per 100 lbs., in barrels; Acadia, $4.35; yellow,

30-gauge

a x 4, 2x6, and 2x8,except 10 feet, $29;
n to 16 feet, $33; 2x20, 4 * a®, up to 3» feet, 84a.

Nalls.—$4 to $4.35 per 100. Wire base, $3.85 ; cut base, $2.90.
Picks.—Clay, $5 per dozen; pick mattocks, $6 per dozen; clevishes, 7c. 

per lb. (132.) . . » , . .
Pips.—Iron, black, per 100 feet, 54-inch, $2.50; if-inch, $2.80; 56-inch, 

$3.40; -inch, $4.60; 1-inch, $6.60; i^-inch, $9; 156-inch, $10.75; a-inch, 
$14.40; galvanized, 54-inch, $4.25; #-inch $5-75 • i-inch, $8.35; i^-inch, 
$11.35: 154-inch, $13.60; 2-inch, $18.10. Lead, 656c. per lb.

Pitch.—Pine. $6.50 per barrel; in less than barrel lots, 4c. per lb.; 
roofing pitch, $1 per cwt

Plaster.—Per barrel, $3*25.
Roofing Paper.—60 to 6754cc. per roll.
Rope.—Cotton. X to 54-in., and larger 23c. lb.; deep sea, *654c. ; lath 

yarn. oA to q#c. ; pure Manila, per lb., 13ÜC. ; British Manila, ii^c. , 
sisal, io54c.

Shingles.—No. 1 British Columbia cedar, $4; No. 2, $3.50; No. 1 
dimension, $<; No. 1 band saw, $6.

Spikes.—Basis as follows 1H, 5 »ad 6, $4.75; 5-*5 * 5 and 6, $4.4*; 
H x 6, 7 and 8, $4.25: X * *• 9* and 12, $4.05; 35c. extra on other sides 

Steel Plates, Rolled.—3-16-in., $3.35 base; machinery, $3 base; share. 
$4.50 base; share crucible, $5.50; cast share steel, $7.50; toe calk, $4.50 
base: tire steel, $3 base; cast too! steel, lb., 9 to ia54c.

Staples.—Fence, $g.4« per 190 lbs.
Timber__ Romrh, Ixa to 14x16 up to 32 feet, $38; 6x20, 8x20, up te

32 feet, $43.
Tool Steel—854 te 15c. per potsi.

to 45c. ; West Indian, 27 to 30c. ;
’d‘37 *

Syrup. -Corn syrup, special bright, 3#c. per lb.
Teas.—Japans, 20 to 35’. per lb.; Young Hysons, 16 to 35c.; Ceylons, 

17 to 38c. per lb.
Vegetables.—^PotatoeitrQntario, $1 per bag, on railway track, Tor- 

Ontario Delawares bring $1, and New Brunswnck Delawares $1.10;
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MANUFACTURERS OF

Steam and Power 
Pumps,

Condensers,

k Travelling
I Cranes,

SECOND EDITION, Revised and Enlarged. 
Total Issue

TURN E AU RE-MAURER— Principles
of Reinforced Concrete Construc
tion. 8vo. Cloth, $3.50.

Eight Thousand.

SECOND EDITION, Revised and Enlarged. 
Total Issue

TAYLOR-THOMPSON-A Treatise 
on Concrete,Plain and Reinforced.
XI.+807 pages, 8vo. Cloth, $5.00.

TENTH EDITION, Entirely Re-written and 
Enlarged.

Twenty-six Thousand.

Eleven Thousand.
etc.

■

WRITE FOR 
CATALOGUE

4P
',1

Total Issue
&

BAKER—A Treatise on Masonry
Construction. 8vo. xvi. +746. pagesThe SMART-TURNER MACHINE CO.. Ltd. , over
100 tables, and 244 illustrations. Cloth, $5.00.Hamilton Ontario

CHURCH — Mechanics of Internal
Work (Or Work of Deformation), in Elastic 
Bodies and Systems in Equilibrium, Includ
ing the Method of Least Work. 8vo, vi. + 
126 pages, 43 figures. Cloth, $1.50 net

MERIWETHER SYSTEM
OF

Continuous Re-inforced
CONCRETE PIPE

PATENTED

LOCK JOINT PIPE CO. HAUCH-RICE—Tables of Quantities 
for Preliminary Estimates.
iii.+92 pages. Cloth, $1.25 net.

167 Broadway, New York City i6mo,
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. ; Chattanooga, 
Tenn.—Howard Egleston ; Louisville, Ky.—Harris Engineering Co. ; 

Havana, Cuba—Huston Concrete Co. RAYMOND—The Elements of Rail
road Engineering.
pages, 107 figures, 18 plates. Cloth, $3.50.

8vo, xvi. + 405

Provincial Steel Co. ROBERTS — Track Formulae and
Tables. i6mo, xii. + 514 pages, ioi figures, 
62 tables. Morocco, $3.00.

LIMITED.

ONTARIOCOBOURG,
DEPARTMENT A.

MANUFACTURERS OF 
RE-ROLLED RAILS Renouf

Publishing' Co.
25 McGill College Ave 

MONTREAL.

Ranging; in size from 20 to 70# per yard inclusive

NOTICE • 9Western Canada firm with large connection, open to 
handle Builders’ Iron Work and Mechanical Specialties 
on Commission basis. Correspondence solicited.
WESTERN STEEL & IRON CO., WINNIPEG, Can.
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TENDERS FOR A STEEL BRIDGE,Tenders Called For
the RURAL MUNICIPALITY OF SWAN RIVER, ill 

Manitoba, invite tenders for one ninety-four (94) foot centre 
to centre of end bearings Steel-riveted Pratt Truss Bridge 
with (Steel) Stringers, and three (3) inch Tamarac Plank 
Floor. To be erected over the Woody River, east side of 
Section 36, Township 37, Range 27, west of the Principal 
Meridian in Manitoba, in accordance with Specifications, 
which can be obtained from the Provincial Department of 
Public Works, Parliament Buildings, Winnipeg, Manitoba.

The bridge site is within one mile of Bowsman Station 
on the Canadian Northern Railway.

Sealed Tenders to be delivered to the undersigned on 
or before the 15th day of April, A.D., 1911.

JOSEPH ARMSTRONG,
Secretary-Treasurer, Municipal Council, 

Swan River, Manitoba.

(Continued on pages 69 and 70.)

VICTORIA, B.C.
PAVEMENTS

SEALED TENDERS
marked

ASPHALT PAVEMENTS
will be received by the purchasing agent up to

4 p.m., March 3rd, 1911
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.

Tor the construction of approximat ly

400,000 Square Yards
of Pavement. Six c.fications, form of tender, etc., 
may be obtained at the City Engineer’s Office.

ANGUS SMITH, City Engineer 
Vim W. NORTHCOTT, Purchasing Agent
Victoria, B.C., February 14, 1911

DEPARTMENT OF RAILWAYS AND CANALS. Fairchild, Webster & Jackson
DOMINION CANALS. Civil and Mechanical Engineers 

and SurveyorsNotice to Dealers in Cement.
Dünnville, Ont.,

SEALED TENDERS, endorsed “Tender for Cement.” 
will be received by the undersigned, up to 16 o’clock on 
Friday, the 24th February, 1911, for the supply of some 
200,000 barrels of cement, more or less, required for the 
construction and maintenance of the various canals of the 
Dominion and to be delivered in such quantities, at such 
places and at such times as may be directed.

Information Department, 
Canadian Engineer,

62 Church St., Toronto.

Feb. 7th, 1911.

Dear sirs,
I just wish to place on record my appreciation 

of the Information Department of The Canadian 
Engineer in enabling me to gain my present 
position. This position is just the sort that 
I came to Canada eleven months ago to seek.

Yours faithfully,

Dealers in cement may tender for the total quantity re
quired, or for such portions thereof as may suit their con
venience.

Specifications, forms of tender and full information can 
be obtained from the Purchasing Agent of the Department 
of Railways and Canals, Ottawa, on and after this date.

The Department does not bind itself to accept the lowest 
or any tender. A. M. JACKSON.

By order,
L. K. JONES,

Department of Railways and Canals,
Ottawa, 8th February, 1911.
Newspapers inserting this advertisement without author

ity from the Department will not be paid for it.

Secretary.
This engineer gained a partnership in 
a good firm of consulting engineers 
through The Canadian Engineer's 
Information Department. Scores of 
men have been placed in good posi
tions through this department. This 
service Is free to both employee and 
employer. Just write “Send 
Blank.” Fill out the Blank and The 
Canadian Engineer gives you results.

Ï

Copies of the Canadian Engineer of the issues 
of January 5th and 12th, are wanted, 
ing the same to the main office your subscription 
will extend over an additional month.

By forward- me a
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MORISON SUSPENSION FURNACES
FOR

LAND AND MARINE BOILERS
with plain ends or flanged 
to any required shape

Uniform Thickness - Easily Cleaned - Unexcelled 
Strength

satisfactory record of the 
“THE MORISON” proclaims it the best furnace made

Manufactured by

■
11

\ 1 I \ :1 . « '

I . ;
I :

Unsurpassed Steaming Capacity
The universally

THE CONTINENTAL IRON WORKS
West and Calver Streets, BOROUGH OF BROOKLYN, New York

Near 10th and 23rd Street Ferries

POSITIONS WANTED WANTED.

Transit, must be in good condition ; give full descrip
tion, with lowest cash price. Box 158, Canadian Engineer.ENGINEER with nine years’ experience in British mun

icipal work, water supply, sewage disposal, and engineering 
contract work, seeks employment in Canada, office or works. 
Commence May next or earlier. Particulars filed with 
Canadian Engineer. Address 156, Canadian Engineer.

FOR SALE
FOR SALE—Set of books 

also a set on
on stationary engineering • 

telegraph engineering, including 
electrical experimenting outfit. Address Box 
Engineer.

a complete
146, CanadianA PRACTICAL Portland cement maker, 30 years’ ex

perience, able to superintend erection of works ; rotary pro- 
, and supply plans, etc. ; also patentee, wishes to associ-cess

ate with capitalists to erect new works, or will take manage
ment of existing mills. Highest references and testimonials

FOR SALE.

One second-hand No. 1 Smith Concrete Mixer, 
engine and boiler complete.

One second-hand 7 x 12 hoisting engine, 3 drum D.C., 
and boiler complete, nearly

One 5-ton derrick with cables and sheaves.
One %-yard clam shell bucket, nearly

withAddress “Cement,” care of Canadian Engineer, Toronto.

POSITION WANTED—Graduate Civil Engineer; ten new.
years’ experience, desires position with bridge or inspection 
company, as checker, designer, or inspector. Permanent new.

Apply to A. J. CROMAR,position desired. Address Box 160, Canadian Engineer.
Brantford, Ont.

EXPERIENCED CIVIL ENGINEER, M.I.C.E., London, 
with fifteen years of colonial practice; up in all the most' 
modern methods of construction and organization of large 
works ; is open to engagement. Address, Experience, c/o 
Canadian Engineer.

Back or Current Numbers
of any American or Foreign technical or lrade journal 
furnished on short notice at moderate rates; also 
newspapers and magazines ; all kinds of Government 
and State Reports in stock, 
subjects furnished promptly.

Clippings on special
POSITIONS VACANT

MAGAZINES and PAPERS OF ALL KINDS BOUGHT
WANTED for a town in British Columbia a road-way 

foreman or inspector. In applying, state fully experience, 
I. D., Box 408, Canadian Engineer.

Special Subscription Price List on request. Information 
concerning any periodical furnished free oi charge.

A. W. CASTELLANOS
APPLICATIONS will be received by undersigned for the 

position of Commissioner of Works for Town of North Bay. 
Applicants will state salary, experience and references. M. 
W. Flannery, Town Clerk, North Bay.

263 Armstrong Ave., Jersey City, N.J., U.S.A.

When writing to Advertisers mention The Canadian 
Engineer—you will confer a favor on both 

Advertiser and Publisher.
WANTED—Two foremen for structural steel erection 

work to commence March 1st. Reply I. D., Box 40g, Can
adian Engineer.
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CONTRACTORS
Should always phone the nearest office of 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 MONTREAL
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HAVE YOU 
A WANT

If you have a position vacant, or if 
you want a position, an advertise
ment in the Canadian Engineer will 
do the trick. Two cents per word.

TOOLS■

For Laying:
CEMENT SIDEWALKS

ROLLERS
EDGERS
JOINTERS

I MANUFACTURED IN

Grey Iron and Bronze
Send for Catalogue with Prices 

If your dealer does not stock 
goods, write us directÉÜ

T. SLACK & Co.
Representatives : Alexander Bremner, 
100 Bleury St., Montreal ; Ko bold 
Tool & Cutlery Co-, 424 Main St., 

Winnipeg, Man-

145 Brock Avenue 
TORONTO

ALUMINIUM
INGOTS 
ANGLES 
STRIP
TUBES—Round, Square, or Special

in Stock at Toronto
Wires and Cables, Castings, Spun, Drawn and Stamped Goods 

Made in Canada

RODS 
TEES
BARS — MOULDINGS

SHEETS
CHANNELS

The British Aluminium Company,Ltd.
LONDON, ENGLAND, J

Send all enquiries to the General Canadian Agents—
PARKE 4 LEITH

24 WEST ADELAIDE STREET
Ask for Bulletin 7

TORONTO

ENGINEERING SCHOOLS

flcGill University, flontreal
OFFERS COURSES INg

iUVersitf 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 
for graduate work in all departments.

wm
For calendar and other information, address

J. A. NICHOLSON, Registrar.

SCHOOL OF MINING, Kingston, Ont.
Affiliated to Queen’s University

''1m. n°urscs for >!>. Mining Engineering and
r § Metallurgy. m Uvil, Electrical and Mechanical 
Pt 8 Engineering in Chemistry and Assaying, and in Min- 

M eralogy. Geology and Power Development. Shorter 
courses may be taken. Unmatriculated students admitted 
to special courses.

Sr1

m
Session begins Sept. 30th, 

Matriculation Sept. 16th
For Calendar and other information, apply to

The Secretary, School of Mining, Kingston, Ont.

Tenders Called For
TOWN OF CLEICHEN, ALBERTA. 

Waterworks and Sewers.

1 endeis are invited and will be received by the under
signed, not later than i6th March, 1911, for the following: —

1. Drilling and Casing an eight-inch Well.
2. Supplying about 60 Tons of Cast Iron Pipes and 

Specials, or alternatively an equivalent quantity of Steel 
Pipes.

3. Supplying and erecting an Elevated Steel Tank
4. Supplying Gate Valves and Fire Hydrants.
5- Supplying about 3,400 feet of Vitrified file Sewer

Pipe.
6. Supplying Manhole Castings.
Specifications, Forms of Tender and full particulars may 

be obtained from The John Galt Engineering Company Con
sulting Engineers, Winnipeg and Calgary.

The Corporation of the Town of Gleichen do not bind 
themselves to accept the lowest, or any tender.

B. S. COREY,
Gleichen, Alberta, 15th February, 1911.

Secretary-treasurer.

CITY OF WINNIPEG ELECTRICAL DISTRIBUTION 
SYSTEM.

TENDERS FOR CONDUIT.

Sealed tenders on prescribed forms addressed to the 
Chairman of the Board of Control, Winnipeg, Canada and 
marked on the envelope, “Tender for Conduit System, 1911,” 
will be received at the office of the undersigned up to 11 a.m., 
on Wednesday, February 22nd, 1911, for the following 
items :—

Specification No. 63, Conduit, 1911.
Specification No. 64, Construction of Conduit Runs iqii
Copies of the specifications, of certain plans, and of the 

Form of Tender may be obtained from the Power Engineers 
Smith, Kerry & Chace, Carnegie Library, Winnipeg, where 
the plans of the routes may be examined.

Each tender must be accompanied by certified cheque 
for five per cent. (5 per cent.) of the amount of the tender.

The city reserves the right to reject anv or all tenders, or 
to accept any tender which shall appear advantageous to its 
interests.

_ M. PETERSON, Secretary.
Board of Control Office, Winnipeg, February 2nd, 1911.

CITY OF BRANTFORD.

Tenders for Sewer Pipe.

Sealed tenders addressed to Aid. Chas. Hartman, Chair
man the Board of Works, in care of the City Clerk, Brant
ford, Ont., will be received till 12 o’clock noon, on

THURSDAY, MARCH 2nd, 1911,
for the supply of Sewer Pipe, required by the City of Brant
ford during 1911.

Specifications may be seen and instructions to bidders 
and forms of tender obtained on application to the Citv 
Engineer.

Each tender must be accompanied by a marked cheque, 
payable to the order of the City Treasurer for the 
called for in the form of tender.

The lowest or any tender not necessarily accepted.

amount

City Hall, Brantford,
February 14th, 1911.

T. HARRY JONES,
City Engineer.

(Continued on pages 66 and 70.)
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Tenders Called For
TENDERS WANTED.

THE QUEBEC & SAGUENAY RAILWAY.

Tenders will be received up to March 2nd, ign, at 
5 o’clock p.m. by the undersigned, for the construction of 
about 56 miles of the above railway, from Cap Tourmente 
to Murray Bay Wharf, divided up into sections of ten miles.

A certified check, amounting to $20,000, for each ten mile 
section tendered for must accompany each tender.

Forms of tender may be obtained and specifications 
and plans examined at the office of J. F. Guay, Civil 
Engineer, Morin Building, Quebec ; also at office of The 
Canadian Engineer, 62 Church Street, Toronto.

The right is reserved by the company to reject any or 
all tenders.

1«gig MARI

AMERICAN SEWER 
PIPE COMPANY
General Offices

We can serve you best. Our prices are 
right. The quality of our Goods is of the 
highest excellence. We are the largest 

manufacturers of

AKRON, OHIO

(Sgd.) J. F. GUAY.

Vitrified Salt Glazed 
Sanitary Sewer Pipe

IN THE WORLD.
We manufacture Sewer Pipe in all sizes 
3 ins. to 42 ins. Lengths, 2 to 3 feet. 
Socket, Standard or Deep and Wide. Thick
ness in sizes 15 ins. to 42 ins., both Standard 
and Double Strength, w e also manufacture 
Flue Lining, Wall Coping, Vitrified Conduit, 
Vitrified Curb, Paving Blocks, Drain Tile, 
etc. Cheap substitutes made from cement 
plaster disintegrate. Metal substitutes rust. 

Send for catalogue.
FOR QUALITY WE INVITE COMPARISON 
For prices, etc., address our Boston office_

ST. CATHARINES WATER WORKS.

TENDERS.

Sealed tenders addressed to “The Chairman, Water 
Works Commission,” endorsed “Tender for Pipe and 
Specials,” gate valves, pig-lead, will be received up to 
on Tuesday; February 28th, ign, for the cast iron pipe and 
special castings, 12-in. to 36-in. ; gate valves, 4-in. to 36-in., 
and pig-lead required.

Specifications, forms of tender and full particulars may 
be obtained at the office of the Commission, City Building.

The Commission does not bind itself to accept the low
est or any tender.

noon

ALEX. MILNE,

201 Devonshire St., BOSTON, MASS.Superintendent.
St. Catharines, Ont., February 2nd, ign.

CITY OF STRATHCONA, ALBERTA.

WmTenders for Engine, Boilers and Generator.

m%Tenders addressed to David Ewing, Chief Engineer, 
Power House, Strathcona, Alberta, for above machinery, will 
be received until noon, Wednesday, March 1st, 1911. Speci
fications may be obtained upon application to the under
signed.

NOTICE TO CONTRACTORS.

A. J. McLEAN, FOR CAST IRON PIPE.
City Engineer.

Tenders will be received by registered post only, ad
dressed to the Chairman of the Board of Control, City Hall, 
up to noon on.CITY OF WINNIPEG.

Tuesday, February 28th, 1911,
for the supply of 20-inch CAST IRON PIPE.

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.

Tenderers shall submit with their tender the names of 
two personal sureties (to be approved of by the City Treas
urer), not members of the City Council or officers of the 
Corporation of the City of Toronto, or, in lieu of said 
ties, the bond of a Guarantee Company, approved as 
aforesaid.

The usual conditions relating to tendering, as prescribed 
by City By-laws, must be strictly complied with, or the 
tenders will not be entertained.

The lowest or any tender not necessarily accepted.
C. R. GEARY (Mayor),

Chairman Board of Control.

ELECTRICAL DISTRIBUTION SYSTEM.

Tender for Superstructure Sub-station No. 1.

Sealed tenders on prescribed form, addressed to the 
Chairman of the Board of Control, Winnipeg-, Canada, and 
marked on the envelope “Tender for Superstructure Sub
station No. 1,” will be received at the office of the under
signed up till 11 a.m., on Monday, February 20th, ign, for 
the building of superstructure of chis station on King Street, 
near Notre Dame Avenue, according to specification No. 57, 
copy of which, along with plans of building and form of 
tender, may be obtained by bona fide tenderers at the office 
of Smith, Kerry & Chace, Power Engineers, Carnegie 
Library, Winnipeg.

Each tender must be accompanied by certified cheque 
for five per cent. (5% ) of the amount of tender.

The City reserves the right to reject any or all tenders, 
or to accept any bid which appears advantageous to its in
terests.

Board of Control Office.
Winnipeg, February 6th, ign.

sure-

M.PETERSON,
Secretary. City Hall, Toronto, 

February gth, ign.
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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. 

Owen Sound, Ont.Port Colborne, Ont.

and Calgary, Alta.

SALES OFFICES

Montreal
Toronto

Winnipeg
Calgary



P.DOMINION BRIDGE CO., LTD !■!

turntables, roof trusses

STEEL BUILDINGS
ELECTRIC & HAND POWER CRANES
Structural METAL WORK of all kinds

BRIDGES
BEAMSf CHANNELS, ANGLES, PLATES, ETC., IN STOCK

THE CANADIAN ENGINEER Volume 20.7 2

HYDRAULIC
PRESSES - PUMPS - JACKS

Perrin - Torontoh£:

(Illustration shows Hydraulic Jack for Chicago Drainage Canal.)

ROBB CORLISS ENGINES
Have the Armstrong-Corliss valve gear, which will 

operate at a higher speed than the ordinary 
releasing gear.\x

—-Si .-a. «M*
' This valve gear does not depend on springs or dash 

pots for closing and runs without noise.
a.

mm*
■aMMff,

wm The wearing parts of the valve gear are enclosed 
in a casing and run in oil so that friction is 
reduced to a minimum.

_lfi
ffiÜWiwA

Robb Engineering Gu DISTRICT OFFICES :
Canadian Express Building, Montreal, R. W. ROBB, Manager. 

I Traders Bank Building, Toronto, WM. McKAY, Manager. 
Union Bank Building, Winnipeg, W. F. PORTER, Manager. 
Grain Exchange Building, Calgary, J. F. PORTER, Manager.LIMITED

AMHERST, N.S.

HAMILTON CORLISS ENGINESS<Ê>3
Are Noted for Simplicity 

Efficiency
Economy and

Dependability
and each engine is built for the 
particular work it has to perform. 

Let us know your requirements.
| WORKS AT HAMILTON, OHIO, U.S.A.

Canadian Representative :
' W. P, ROBINSON,

623 Traders Bank Building,
Toronto, Canada.

1
fel

/ El
i

Tm ÎÜi3â

-■ft i'iMi

THE HOOVEN, OWENS, RENTSCHLER CO., HAMILTON, OHIO, U.S.A.
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Heenan Refuse 
Destructors

\i\
• :

’J&

Designed and Guaranteed to 
Destroy Garbage

Absolutely without odour or nuisance 
—without fuel except the garbage 
itself.

No. 624 P.

Paragon Drawing Instruments
The Heenan Destructor is installed in Canada, 

United States, Great Britain, France, Belgium, 
Russia, Australia, Straits Settlements.

prove the most satisfactory because of
their superior quality. We carry a very 
large assortment.

SEND FOR OUR GENERAL CATALOGUE.HEENAN & FROUDE, Limited
Manchester, Eng.

KEUFFEL&.ESSERCO.
MONTREAL, 252 Noire Due SI. W.

Agents in Canada

LAURIE & LAMB General Office and Factories 
HOBOKEN, N.J.

Chicago St. Louis
Consulting and Contracting Engineers New York

Drawing Materials Measuring Tapes
Mathematical and Surveying Instruments

San Francisco
Board of Trade Building, MONTREAL

BUILDERS’ JOIST HANGERS 5,500 Brunton Patent 
POCKET TRANSITSAll Sizes and Styles

MADE IN CANADA

I
m

CASE OF ALUMINUM
2} x 2f x 1J inches.

Used by Civil and Mining Engineers throughout the 
world by whom it is recognized as the most conven
ient, compact and accurate pocket transit for prelim
inary surveying on the surface or underground.

500 IN USE
by members of the United States 

Geological Survey alone.
Fully described in bulletin B-I.

Canadian Representatives—

kI Weight, 8 ounces.Il|

■n

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. Harrison & Company

53 Metcalfe Street - Montreal 
717 Robson Street - VancouverTaylor-Forbes Company, Limited - Guelph



H. W. PETRIE, Ltd.
T oronto Montreal Vancouver

FOR SALE
FIRE BOX BOILERS

i, refitted 40* #x 16', containing 43-254* tubes, 
i, refitted 36* x 13', containing 44-254* tubes, 
i# refitted 36* x ta' 10*, containing 43-254* tubes.

HORIZONTAL BOILERS
1, new 72* x 13’ 9*, containing 88-3541 tubes.
1, new 72* x xa' 6", containing 88-354* tubes, 
t, refitted 6o* x 13' 6*e containing 72-3* tubes.
1, refitted 54* x 14', containing 70-3» tutJes.
1, refitted 54* x ia\ containing 6s-3f tubes.
1, refitted 48* x 15', containing 54-3* tubes.

AUTOMATIC ENGINES
1, refitted ia" and 24* x 30*, R. H. Corliss, tandem. 
1, refitted ta0 x 30R. or L. H. Corliss. 

e refitted 9” and 16" x iaa, C. C. Ball, tandem.
1, refitted xof x io#, C. C. Ideal 
1, new iof x 15», R. H. Jewel.
1, refitted iof x 24*, L. H. Brown, 
x, refitted 9* x 24% L. H. Brown, 
x, refitted 8* x 24*, R. H. Brown, 
x, new 454* x 6*e R. H. Jewel

HORIZONTAL ENGINES

x, refitted ntf* x 14* L. H. slide valve, 
x, new i2f x isf, C. C. slide valve, 
i, nearly new ia* x 12», C. C. slide valve, 
x, new x x* x 15*, C. C. slide valve, 
x, nearly new xo* x 15», C. C. slide valve, 
x, refitted 8%* x gf, R. H. slide valve.

PORTABLE ENGINES AND BOILERS

1, refitted xof x n' portable engine and boiler.
1, refitted g54* x xi^, portable engine and boiler, 
x, refitted 9* x X2#, portable engine and boiler, 
x, refitted 8* x ia0, semiportable engine and boiler. 
a, refitted 7* x xof, portable engines and boilers.

Jardine Universal Clamp Ratchet Drill
Indispensable for Machine Repairs, Factories, Machine 
Shops, Bridge Builders, Track Layers, Structural Metal 

Workers, have use for it. Send for description.

A. B. JARDINE CO., Hespeler, Ont.

For Sidings, Tramways, etc. 
12 to 80 lbs. per yard.RAILS
New and Second-hand. Rails cut to specifi
cation for any purpose.

JOHN J. GARTSHORE
58 Front Street, West Toronto

FOR SAI F CEDAR. POLES1 L1— from British Columbia.
Three large yards filled with seasoned stock ready to ship.

Address THE LINDSLEY BROS. CO.
SPOKANE WASH.

“fàfyo Reaches weekly
the LEADING

Canadian civil, Mecham-
Engineer cal, Railroad, 

Municipal and 
Provincial 

Works, Engineers and 
Engineering Contrac
tors in ALL parts of 
Canada and United 
States and Europe.

All Its Readers Are Buyers

r H E CANADIAN ENGINEER74 Volume 20.

Over 50,000 miles in use. 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-
,at,nK RabyJ£itentfr°teCtCd

à :vV' ■
B àThe Rail Joint Co. 

of Canada, Limitedm
Board of Trade - Montreal

Continuous Joint WoLHAUPTRR JOINTWeber Joint 2Wl

A. G. McGREGOR, Managing DirectorS. S. SELMAN, President
*■>

WH mCANADIAN PIPE COMPANY^. 4
HEAD OFFICE VANCOUVER ^B.C. P.O.BOX 915.

y
MANUFACTURERS OF

GALVANIZED WIRE WOUND and Continnons Stave WOODEN PIPE
FOR WATERWORKS SYSTEMS

No frost breaks, no corrosion. Its carrying capacity never decreases.
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Atwood Durham ; Orangeville $ 

Owen Sound ; Wiarton.

;
Hanover ; KirKfield ;

When think ofyou

CEMENT
think o

ROGERS
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PORTLAND
CEMENT
We Guarantee 
Prompt Service

We have splendid railway facilities 

from our plants to any point in Ontario 

or the W est.

Alfred Rogers
LIMITED

Toronto, Ont.28 King St. West

O
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The Canadian Engineer maintains a card index upon which is kept an up-to-date list 
of manufacturers of contractors supplies and engineering equipment. If you want the 
catalogues of any of these firms all you need do is to send us a postal giving your address 
and the list numbers (as printed below) of the catalogues you wish sent This will save you time 
and labor and insure prompt service. This department can put you in direct communication 
with the principal manufacturers of and dealers in engineering equipment of all kinds.

i Air compressor*, 
a Air lift pumping machinery.
3 Alloys.
4 Aluminum.
5 Angles (see structural steel).
6 Architects' supplies.
y Asbestos and Asbestos Pro

ducts.
8 Asphalt
9 Asphalt plants and tools.

58 Cement testing machines.
59 Cement waterproofing.
60 Cepîers.
61 Chemists.
6a Chimneys (concrete).
63 Chimneys (steel).
64 Clutches (friction).
65 Coal and ore-handling machin

ery.
66 Cofferdams.
67 Compressed-air tools.
68 Concrete block machines
69 Concrete reinforcement
70 Conduits (steel)
71 Conduits (vitrified clay).
73 Contractors' (general).
73 Conveying machinery.
74 Conveyers (belt).
75 Conveyers (cable).
76 Cordage.
77 Cranes and hoists.
78 Cranes (derrick).
79 Cranes (electric).
80 Cranes (hand-power).
8: Cranes (locomotive).
82 Cranes (travelling).
83 Crusher castings (rock).
84 Crushing rolls.
85 Culverts.
86 Curb (steel).

114 Fire brick and fire clay.
115 Forgings (steeO.
116 Foundations.
117 Foundry equipment and sup

plies.
118 Frogs and switches (ry.).

119 Garbage crematories.
120 Gas producers.
121 Gates and valves.
12a Gauges (steam), (see

specialties).
123 Generators (electric).
124 Governors (water-wheel).
125 Grain elevators and

tanks.
126 Grinding & Mixing Machinery.

127 Hand cars.
128 Heating and ventilating ma

chinery.
129 Hoists (chain and rope).
130 Hoists (pneumatic).
131 Hoists (steam).
13a Hydrants.

*33 Ice and 
chinery.

*34 Incline cableway engines.
135 Inspection of materials.
136 Irrigation supplies.

163 Pulverizers.
164 Pumps (pneumatic).
165 Pumps (centrifugal).
166 Pumps (diaphragm).
167 Pumps (waterworks).

joints, fastenings aai 
specialties.

169 Railroad track supplies.
170 Rails and track.
171 Rails, second-hand.
172 Railways, industrial and

gauge.
173 Reinforcement steel for con

crete structures.
174 Riveting hammers.
175 Riveting machines.
176 Road machinery.
177 Road oils.
178 Road rollers.
179 Roofing.
180 Rope (wire).
181 Rubber boots.

182 Sand-blast machines.
183 Scarifiers.
184 Schools and colleges.
185 Scrapers, road.
186 Second-hand

supplies.
187 Sewage disposal
188 Sewer braces.
189 Sewer buckets.
190 Sewer flushers (automatic).
191 Sewer pipe.
193 Shovels (steam).
193 Shovels and picks (hand).
194 Sluice gates.
195 Steam specialties.
196 Steel substructures for tanks. 
*07 Street-cleaning implements, ma

chinery and snow plow*
198 Street sprinklers.
199 Structural materif 
aoo Structural steel.

108 Rail

*0 Bars (steel)
** Bearing Metals.
13 Bearing,, ball and roller.
*3 Belt dressing.
*4 Belt tighteners.
*5 Belting, chain, link,
*6 Banders (rail).
*7 Blacksmiths' tools.
18 Blast furnaces and fittings.
*9 Blasting powder.
20 Blocks and tackle, 
ai Blowers.
aa Boiler fittings, mountings and 

tubes.
23 Boiler tubes.
24 Boilers (tubular).
25 Boilers (water-tube).
26 Bolts.
27 Bolts (machine).

•7A Bonding for Concrete.
28 Bonds (Contractors').
29 Books (engineering and

nical).
30 Boots.
3* Brackets and 
3a Brick and tile.
33 Brick (paving).
34 Bridge builders.
35 Bridge engineers.
36 Bridges (concrete).
37 Buckets.
38 Buckets (clam she!!).
39 Buckets (concrete).
40 Buckets (dredging and

vating).

storage

canvas, etc.

refrigerating ma-

machincry and

87 Dams (concrete).
88 Derails.
89 Derricks (pile driving).
90 Derricks (steam).
91 Drafting Instruments and sup

plies (see engineers' and 
surveyors' instruments and 141 Kilos (cement), 
supplies).

93 Dredging machinery.
93 Drills (pneumatic).
94 Drills (rock).
95 Drums (hoisting).
96 Dryers (cement, asphalt and

97 Dynamite.

137 Jacks (screw and lever)
138 Jacks (hydraulic).
139 Jacks (pneumatic).
140 Jacks (track).cross-arms

142 Lamp posts.
143 Levels.
143A Lights (Contractors' & Munici

pal).
144 Locomotives

light).
145 Locomotives (steam*
146 Locomotives (traction;.

(industrial and

4* Cables (manila).
Cableways.
Caisson Foundations.

44 Car replacer*.
45 Carbolineum.
46 Cars (ballast).
47 Cars (concrete).
48 Cars (dumping).
*0 Cars (industrial).
50 Cars (inspection).
11 Carts and wagons fash and 

dump).
*■» Carts (concrete).
«1 Castings (malleable iron).
•« Castings (steel).

Cement.
«d Cement block and brick ma

chines.
<7 Cement-making machinery.

301 Testing laboratories 
ists, etc.).

202 Ties (steel and wood).
303 Tile.
204 Track tools.
205 Traction ditching machines. 
2 of1 Transits.
207 Trench excavating machi
208 Turbine pumps.
309 Turntables (overhead).

(chen.
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

98 Elevators (bucket).
99 Engineers and contractors.

100 Engineers' and surveyors' In
struments and supplies.

101 Engines (compressed air). 
io3 Engines (gas, gasoline, oil).
103 Engines (high duty—pumping).
104 Engines (hoisting).
105 Engines (oil).
106 Engines (steam).
107 Engines (traction).
108 Excavating machinery.
109 Explosives, 
no Fans.
in Fence, railing and posts 
ii3 Filters (feed water).
113 Filters (water).

210 Valves (sluice).

211 Wagons (contracto)
212 Wagons (garbage). 
J1i VVagons (oil).
214 Well-drilling machin -
215 Wheelbarrows.
216 Winches.

CONTRACTORS
Should always phone the nearest office of The Canadian Engineer before going out of 
to see plans or specifications of work.

town
The plans, etc., may be on file at our offices.

TORONTO WINNIPEG MONTREAL

76 THE CANADIAN ENGINEER Volume 20.

C ATA LOGUE INDEX
Some of the most valuable information on engineering and contracting subjects is to 

be found in the trade literature of the large supply houses.
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The GOLDIE & McCULLOCH CO., Ltd., Galt, Ontario, Canada
WESTERN BR ANCH : =48 McDermott Ave., Winnipeg Man. QUEBEC AGENTS : Ross & Greig, Montreal Que.

D.v. AULJNlb: Kobt. Hamilton & Co., Vancouver, B.C.
ASK FOR CATALOGUES, PRICES AND ALL INFORMATION

HEAVY DUTY GOLDIE CORLISS STEAM ENGINES

FOR
WATER, GAS, CULVERT and SEWER, FLANGE 

and FLEXIBLE PIPE and SPECIAL CASTINGS 
Also all kinds of Water Works Supplies

HAMILTON ONT.

JAMES THOMSON , Prts. and Man. Director.
J. G. ALLAN, Vice-President. JAMES A. THOMSON, Secretary.

The Gartshore-Thomson 
Pipe ® Foundry Co., Limited

MANUFACTURERS OF

CURTIS ENGINEERING SPECIALTIES.

WATER
PRESSURE
REGULATOR
FOR PULP AND PAPER MILLS 
DWELLINGS AND DOMESTIC 

PURPOSES
HOTELS AND PUBLIC BUILDINGS

Send for Catalogue.

JULIAN D’ESTE COMPANY
24 Canal Street, BOSTON, Mass.

You Need More Light
in your factory. 
-------- write ---------

a JOHN A. HART CO.

\ . Toronto Dealers and Importers in every 
Description of"A Hamilton 

Electric Co
Architect’s, Draughtsman’s 
Surveyor’s and Engineer’s 
instruments and Materials•9

Manufacturers of 
Dynamos for 
Light and Power 
and all electrical 

="~" / apparatus.

The Largest Stock in Western Canada of 
Scientific and Technical Books 

Sole Agents Keuffel & Esser Company.

§1
■j

McIntyre block WINNIPEG
Poles of Sterling Quality

MICHIGAN WHITE CEDAR
When writing to Advertisers mention The Canadian 

Engineer—you will confer a favor on both 
Advertiser and Publisher.

W. C. STERLING CSL SON CO.
Oldest Cedar Pole Firm in business. Producers for 30 years.
1880 MONROE, MICHIGAN 1910
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THE PRODUCTS

V N >

N zZ
X

OF RE-INFORCED CONCRETE include WATERPROOFING PASTE
WATERPROOFS ABSOLUTELY, with a minimum amount of time and labor 
concrete and improves its appearance. , — Increases the strength of the

Other products—Kahn Truss Bars, Cup Bars, Rib Metal, Hy-Rib, etc. 
Meet us at the CEMENT SHOW, March 11th to 16th, St. Lawrence Market, Toronto.

TRUSSED CONCRETE STEEL CO. OF CANADA, LIMITED
Head Offices and Works, Sales and Engineering Office - WALKERV1LLE, Ontario

BRANCH OFFICES { Union Bank Building. Winnipeg. Cor. St James and Dalhousie, Quebec. 
_____ _____________________ l 23 Jordan Street, Toronto. 52 Hutchinson Building, Vancouver.

28 Bedford Road, Halifax.
101 St. NichoIasBuilding, Montreal.

JONES & MOORE 
ELECTRIC CO

■Stone Crushers and Grinders.
Fire Engines, Steam and Gasoline. 
Bricks, Pressed and Enameled.

“ Roman” building stone

Steam Road Rollers.

■i
LIMITED.

294-300 Adelaide St. W.

TORONTO.l

Tamco 9 9^4 4rmT
AI MANUFACTURERSM
C CRUSHED STONEo OFU

For Concrete Roofing and "Macadam Dynamos & Motors
T. A. Morrison ^ Co.
TelephoJnemMaintr4e5!l MON TREAL

FOR LIGHT AND POWER

2,000 Machines 
now in use.

i
Ifeiï

When writing to Advertisers mention The Canadian Engineer 
—you confer a favor on both Advertiser and Publisher. SUPPLIES and REPAIRS FOR ALL SYSTEMS.

PATENT ATTORNEYS

I LOYD BLACK MORE ftfll ✓V

pATENTsjIKmeEnBo
17 Elgin st ottawhumsden blc TORONTO
SEND SKETCH AND DESCRIPTION FOR FREE SEARCH 
WRITE FOR BOOK PATENT PROTECTION SERT FREE 
PERSONAL ATTEHOANCE CIVEIi CASES AT COV'T OFFICES

rvnvu O I Wthl , I UKUNTO.—

Your
Name
Should

PHONE M. 2689

J. EDGAR PARSONS
HANBURY A. BUDDEN,
PATENT OFFICE Barrister, Solicitor, Etc.

Room 29
Canada Permanent Bldg.

18 Toronto Street 
TORONTOMONTREAL

M.Chert. I.P.A., Barrister,Solicitor 
and Patent Agent BeRIDOUT & MAYBEEOffices New York

Life Building
Cable Address,

“ Brevet.”
Solicitors of patents

Counsel, Solicitors and Experts In
PATENT SUITS

Agencies in the leading countries of the world 
John G. Ridout, J.E.Maybeb
Barrister, etc. Mech. Eng.

M*nnlnq Chambers, Queen St. W.,TORONTO.

Here
PATENTS

FETHERSTONHAUGH & GO.
THE OLD ESTABLISHED FIRM PATENTS SECURED in all COUNTRIES 

25 Consecutive Years' Practice.
Charges Moderate

Write for RatesFred B. Fetherstonhaugh, K.C., M.E., 
Chief Counsel and Expert. Information and Advice

HEAD OFFICE, Royal Bank Building, 
10 King St. E. Toronto. FREE. James J. Sheehy, “ey

WASHINGTON, D.G.Offices in Montreal. Ottawa, Winnipeg and 
Vancouver, Canada, and Washington, D.C..U.S A. Box National Union 

Building



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 DrilledFOR RAISING SEWAGE AUTOMATICALLY
Over three hundred separate installations 
in satisfactory use throughout the world, 
in CITIES, DISTRICTS and BUILDINGS. 
Descriptive pamphlet upon application.

For Water, Oil, Gas and Salt 
Test holes drilled for Foundation purposes 

on water or land.
SHONE COMPANY

CHICAGO, ILL.861 BLACKKAWK STREET

The Technical Publishing Company
Latest Publications on Engineering
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 as. 6d. net, post free as. gd.

THE DESIGN OF CONDENSING PLANT.
A Practical Treatise by F. W. Wright. With numerous Tables 
and fully illustrated. Price 3s. 6d. net, post free 31. rod.

MODERN GAS AND OIL ENGINES.
Profu'-ly 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.InstC.E. Fifth new and 
enlarged Edition. Crown 8vo, cloth, price js. net, post free, 5». ,d.

THE MANAGEMENT OF SMALL ENGINEERING
WORKSHOPS. By Arthur H. Barker, B.A., B.Sc., Wh.Sc., etc., 
Author of “Graphical Calculus," “Graphic Methods of Engine De- 

Crown, 8vo, cloth, price 7s. 6<L net, post free, 71. nd.
ENGINEERING ESTIMATES AND COST AC

COUNTS. By F. G. Burton, formerly Manager of the Milford 
Haven Shipbuilding and Engineering Company, Limited. Second 
Edition. Crown, 8vo, cloth, price 31. °=t, post free anywhere,

CENTRIFUGAL PUMPS, TURBINES. AND WAT
ER MOTORS : inclue • the Theory and Practice of Hydraulics 
(specially adapted fol Engineers). By c^as H. Innés, M.A., 
Lecturer on Engineering, at the Rutherford College, Newcastle-on.

Fourth Edition, enlarged. Crown, 8vo, price, 4». «d. net,

sign/* etc.

THE WALLACE BELL CO., LIMITED
78 Mitcheson St. Montreal, Que.

Telephone, St. Louis 39

Tyne- v .post free anywhere, 4s. rod.
PRACTICAL ENGINEERING POCKET BOOK

AND DIARY. Indispensable to Engineers, Mechanics, Draftsmen, 
Science Students, etc., price, is. 3d., cloth edition; is. gd., leather 
edition.

PRACTICAL ENGINEER ELECTRICAL POCKET
BOOK AND DIARY, The most useful handbook published on 
electricity. Price, 1». 3d., cloth edition; ... gd. leather edition. 

A complete list of our engineering publications will be sent post 
application, also Sample Copy of The Practical Engineer.

HYDRANTS
Iron and Brass Founders

Joist Hangers
free on

Iron ColumnsThe Technical Publishing C0„ Ltd.
55-56 Chancery Lane, London, W.C. England 1Engine and Boiler Work a 

Specialty.
Estimates furnished on application.

The Catalogue Index UNION IRON WORKS
76 will save you much time. ALTA.CALGARYon page
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So THE CANADIAN ENGINEER V olu me 20.

AMONG THE MANUFACTURERS
A department tor the benefit of all readers to contain news from the manufacturer and inventor to the profession.

PERCENTER LEVEL. The lights were installed largely in the. courts of the
huge building, which is one of the handsomest and most 
magnificent in the South. The cost of the building 
$1,500,000. The architects for the court house were Hale & 
Rogers, of New York. Perfect light is essential in a county 
hall of justice, and it was only after a thorough test and 
demonstration of the light-giving qualities of the “Raydiant” 
system that the lights were contracted for.

Of the large exhibit which the Eugene Dietzgcn Com
pany, of Toronto, had at Winnipeg, the percenter level was 
the most interesting. This level has been designed to afford 
a ready means of determining, quickly and accurately, and 
with but one operation, the grade per cent, being taken be
tween any two points,without measuring the distance between 
the same, and without any calculation or reference to tables.

In using the percenter level, it is necessary only to send 
a rodman to the point of which the grade is to be determined, 
and in one observation, taking but a moment’s time, the 
grade can be found by a direct reading on the graduated arc 
of the instrument.

was

NEW INCORPORATIONS.

Prince Albert, Sask—Northern Brick Co., $50,000. 
Harris, Sask—Magnet Lumber and Implement Co.,$15,060.m
Cravenhurst, Ont—Gravenhurst Hardware Co $20000 

R. Wade, J. Scott, Orillia. ’

Brantford, Ont.—Pratt & Letchworth Co., $350,
P. Letchworth, R. L. Fryer, C. W. Sherman.

Sault Ste. Marie, Ont—Lethbridge Brick Co., $20000 
W. W. Lethbridge, C. B. Sexsmith, D. P. McPhail.

Sussex, N.B—McQuin Lumber Co., $20,000 
McQuin, W. C. McQuin, S. McQuin, of Penobsquis.

Madoc, Ont—Canadian Talc and Silica Co., $100,000. 
C. J. Jones, F, E. Bray, H. B. Hungerford, Chicago.

Keewatin, Ont—Lake of the Woods Boat Building Co 
$40,000. H. T. Cossey, H. A. C. Machin, F. J. Ap’ John 

London, Ont.—George N. Kernohan Lumber Co 
$40,000. G. N. Kernohan, J. M. McEvoy, London • A f’ 
Hale, Pembroke.

BS,
000. o.

Hr* HARRISON PERCENTER"
Mfo.ffrfmniûicT/eM co.

NlWrOKK. CHICAGO- 
PATENT APPLIED FOR

jâUi

Isfi I }ljJJL R. C.

5®i
a

A

St. John, N.B.—A. R. Williams Machinery Co 
John, $99,000. A. R. Williams, T. A. Hollinrake 
M. W. Doherty, St. John.

of St. 
T oronto ;J

m
!

k Hamilton, Ont—Robert Hyslop Co., $50,000. R. Hyslop 
W. T. Hyslop, A. J. Hyslop. Industrial Development 
$100,000. W. Lees, L. F. Stephens, H. S. Lees.

Winnipeg, Man.-W. P. Jamieson & Co., $ioo,ooo. W 
P. Jamieson, F. W. Stoneham, O. H. Clark. Lear Plumbing 
and Heating Co., $5,000. R. H. Lear, W. Benton, W. Gibb 

Montreal—Mutual Profit Realty Co., of Canada, $i00,- 
A. A. Welsh, W. Roderick, Gananoque ; G. B. Mac- 

Callum, Kingston. Guilbault, Desparois & Carneau $100 
000. W. G. Mitchell, R. Chenevert, F. Callaghan. Industrial 
Land Syndicate, $75,000. W. H. Cox, F. E. McKenna R H 
Teare.

Co.
y§ f

I
The instrument is practical and thoroughly reliable, and 

will be found especialy serviceable for use by railroad en
gineers and road builders on preliminary work. For the 
rapid determination of grades, cuts and fills, setting of 
stakes, irrigation work, etc., it is unequalled. It can also be 
used in place of the regular Dumpy level.

The weight of the instrument with tripod is only eight 
pounds, while the magnifying power is 22 diameters, and 
altogether is something new in engineers’ field instruments.

000.

British Columbia.—Andersons, $200,000. Arrowhead Oil 
Coal and Gas Co., $250,000. Butterfield, Mackie & Co ’ 
$50,000. C. H. Wallace Co., $10,000. Dreadnought Armour 
Safe Co., $150,000. Green City Vancouver Gold Copper 
Mines, $1,500,000. Vancouver Island Auto Co., $50,000. Vic
toria-Vancouver Lime and Brick Co., $100

Toronto—Independent Tire Company, of Toronto $40 - 
• C- H' Stringer, O. W. B. Yearsley, C. W. Watson Cen

tral Business Properties, $40,000. A. B. Ormsby T A 
Rowan, N. Sommerville. General Holding and Development 
Co., $25,000. G. M. Clark, R. W. Hart, M. Gordon Lake 
Shore Land Company, $100,000. M. E. Robins, N. Sinclair 
S. Watson. English Canadian Investments, $40,000.
Law, C. S. Buck, G. C. Campbell.

0< ,u.

SHELBY COUNTY COURT HOUSE.

That sidewalk lights are practical indoors as well 
is demonstrated by the construction of the 
of Shelby county in Memphis, Tenn., where the “Raydiant” 
sidewalk light, manufactured by the Berger Manufacturing 
Company, of Canton, O., are in use.

non

as out 
new court house

R. B.
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Ü iSteam Locomotives,
Electric Locomotives

Railroad Bridges
Steel Bulldloes

^jfe£5k<3te#l5:w'-sv. ~~-•—Air Compressors

Electric Pumps

N’ ! i
dumping Machinery

Turbine Pumps
X

Canada Foundry Company, LimitedM Davenport Works ||

m.z A©x Xtv (T O

3)Stone Crushers cs o
Gate Valves Gate ValvesHydrants Screws and NutsConcrete Mixers

Cyst Iron Pipe

iEdU mt
Road Rollers H

:Br1 a ■y*|p raI1
Bronre DoorsBrome Railings Stand Pipe Water TowerFountains

ItVAERNER BRUG
KRISTIANIA. NORWAY

Canadian Representatives :
18 Toronto St., TORONTOCANADIAN AGENCIES

19y't TO7j

Steam Shovels
Wrecking Cranes

vWater Tube Boilers

Gasoline Fug ins

Steam Boilers

■jbflB

Cochrane Heater
I

, w- if i*J-

rm\ Gas Producers

I
77mt

Wrought Don Fences

600 H. P. TURBINE
For SULITELMA MINES, NORWAY

m

CONTRACTORS EQUIPMENT
CARRIED IN STOCK.

Wheeled Scrapers 
Drag Scrapers 
Buck Scrapers 

Wheel Barrows, Road Plows and Tools.

MARION DREDGES FOR DRAINAGE, DYKING AND 
IRRIGATION SERVICE.

London Concrete Machinery Co.'s

Face down Block Machines, Cement Mixers, Cement Brick Machines, 
Tile Moulds, Cement Workers' Tools,

Contractors’, Loggers’, and Railroad Supplies.

Champion Rock Crushers 
Champion Road Graders 
Champion Road Rollers

Dump Wagons 
Dump Carts 
Dump Cars

A. G. BROWN & CO.
1048 Westminster Ave., VANCOUVER, B.C. 

Phone 4804.
CALGARY, Alta.

P.O. Box 228. Phone 2002.

UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE 

AND ENGINEERING1

Courses in —
1. CIVIL ENGINEERING.
2. MINING ENGINEER

ING.
3. MECHANICAL ENGI

NEERING.
4. ARCHITECTURE.

Leading to ACADEMIC and PROFESSIONAL Degrees

5. ANALYTICAL AND AP
PLIED CHEMISTRY.

6. CHEMICAL ENGI
NEERING.

7. ELECTRICAL
NEERINC.

ENCI-

For Calendar and other information apply to the Secretary
A T. LAING

Largest General Engineering Works in the Dominion of Canada

THE CANADIAN ENGINEERFebruary i6, 1911. 81

DtmtlbT OVVIC1S CANADA FOUNDRY COMPANY, LIMITED WINNIP

VANCOUVERhead Office and works: TORONTO
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Experto Crede. Read the following copy of an 
advertisement from the 
“ Electrical Times ” of

^Nov. 24th, last.
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 /4.000 for a 300 H.P. DIESEL engine with generator.

This is another “ Nail in the Coffin ” 
advocates of

LEEK, Staffs.

__________________ °f Producer Gas Plant because being the strongest
gas driven sets, the Leek people pulled out their original steam plant about four years ago and 

rep aced it by producers and gas engines. NOW after long experience and after having got their operating 
costs down to the lowest m 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

0.7 5 cents per K.W. hour.
Get Particulars from

:THE CANADIAN BOVING a5
\

CO., LTD.
W

I64 Bay Street, Toronto.
Vancouver : 427 Seymour St., H. W. 400 r.p.m. Mirrlees-Diesel.

Sizes SO to 1,000 H.P.
KENT, Local Manager.

the stoddart continuous
SEWAGE FILTER

The only form which ensures CONTINUOUS and

sr, sSSfSlT
Over 500 INSTALLATIONS AT WORK.

-\:v;Cablegrams : 

"Stoddart, 

Analyst 

Bristol.”

I f* yas
ih Silver Medal 

Highest Award 

Japan-British 

Exhibition.

5». ■ mà:i

A B C. Code, 

4th Edition

A '
■■

STODDART FILTER AT VERNON, BRITISH COLUMBIA

Western Counties Laboratory,F. WALLIS STODDART,
BRISTOL.
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The Quality of the Fittings You Install
is of as much importance as the way you install them. Keep up the Standard by using these

1
Tee Return Bend Elbow Cross 45? Elbow

STANDARD FITTING & VALVE CO., LIMITED
Manufacturing Cast Iron Fittings /s ■ ■ >-. n. . —

exclusively VlULLRH, ONT.

Concrete Reinforcement
THE In 3% ft. Rolled Units

Page Concrete Reinforcement with a 3% x8 mesh, and 
running wires of 2,200 lb. 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 
reputation. This is proof of its quality. It really reinforces 
concrete work under heavy stresses.

LANCASHIRE 
DYNAMO AND 

MOTOR CO.. LTD. N?9l~N9|2

SB152-4 BAY STREET 
TORONTO

Oilmnsmmmïmm=eJ

3Cid)

ELECTRICAL
MACHINERY

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.

Montreal
(STOCK and PARTS in TORONTO)

Toronto St. John

Galena=Signal Oil Company
PRINCIPAL OFFICE AND WORKS, 
BRANCH OFFICE AND WORKS, —

FRANKLIN, Pa. 

TORONTO, Ont.

Successor 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. ....

CHARLES MILLER, = PRESIDENT.



Bruce, Peebles <3 Company, Ltd.
Engineers & Contractors to the British Admiralty, War Office, India Office etc.

SE ^
A.C. ® D.C. Motors 

and Generators

La Cour

7//

liii
Converters 

Crane Motors 

Turbo Generatorsm
Wmm. SlowSpeed

Haulage

Ai"

P 1 Motors

Open Type Slip Ring Induction Motor (With Short-Circuiting Gear)

ildi g, TORONTO»
Sole Canadian Agents.

Montreal Representative : A. P. BURY, 263, St. JamesTSt.

Cleveland Bridge Engineering
Company, Limited. DARLINGTON

ENGLAND
. &

ISp
- - ■ .mm

m '

—

ife,
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
Toronto
St. John, N.B.
Winnipeg
Caigary
Edmonton and
Vancouver

The j. c. McLaren belting co.,
Manufacturers and Dealers In LIMITED

Belting, Card Clothing, and 
Mill Supplies. -____
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BALATA BELTING POWER PLANTS
We manufactureENGINES Medium or slow speed Corliss,

------------------------ automatic high
Clipper and Leonard Slide Valve.
BOILERS Locomotive Stationary Return Tubu

lar, upright Eclipse semi-portable.

GUARANTEED THE BEST FOR„ \JW?f
BREWERIES Afr „ & 
SAW MILLS I • U.IX • 

MINES 
LAUNDRIES

4'- speed T angyeDYE HOUSES 
BLEACHERIES

» BALATA <>. and
marineALL EXPOSED 

SITUATIONS TANKS and HEATERS 
SHEET IRON WORK

D. K. MCLAREN, LiMrrED,
E. LEONARD & SONS

LONDON, ONT.
Calgary.

MONTREAL 
309.311 Craig, W.

VANCOUVER 
37 Alexander St. 

ST. JOHN, N.B.
64 Prince William St.

TORONTO 
200 King, W,

QUEBEC 
21 St. Peter St. Montreal. st. John, N.B. Vancouver.

O, TIME IS MONEY
%

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 5 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.

A dam 10 feet high x 194 feet long completed in 22 working days

Correspondence Solicited

gpD.i»\
2»

AMBURSEN HYDRAULIC CONSTRUCTION COMPANY of Canada, Ltd
419 CORISTINE BUILDING - ... MONTREAL

SEND FOR CATALOGUE

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

Power, Irrigation, .^ÆgÉliÉiliSill
etc., etc. XyM

is
Durable 

Economical, 
Easily Installed, 

Not Affected by Rust, 
Corrosion or Electricity, 

and is practically Frost Proof.
PROMPT ATTENTION GIVEN TO ALL ENQUIRIES

Dominion Wood Pipe Go. Ltd.
NEW WESTMINSTER, B.C.

1
ilr The

/l/FKIN Measuring Tapes 
and Band Chainsr

m*'
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 ( anada, the only plant of its kind 

in the Dominion. Catalogue on request.a
IHE/UFK/NRl/LE^O. OfÇaNADA^IH).

Windsor, ont.v
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HYDRAULIC TOOLS
The Eastern Pipe andPumps, Presses, Punches, Shears, Shaft Straighteners, 

Raii 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 Construction Co., Ltd.NEW YORK

ja 1 METERS For WATER 
and OIL - -

| BUFFALO METER CO.
'Z 200 Terrace, Buffalo, N.Y.

Est. 1892

Water Works Contractors
njuM-MOMmcj

MANUFACTURERS OF.[g

WOODEN WATER, PIPE

Select Engineering Boohs For Water Works Systems, 
Domestic Water Supply, Hydraulic Mining 

Insulated Wire Conduits,
Steam Pipe Casings, Acid proof Pipe for 

Mines, Tanneries and Pulp Mills 
Sizes from 2 in. to 24 in.

IRRIGATION.
Practical Irrigation, Its Value and Cost—By August J. 

Bowie, Jr. 252 pages, 6x9, 53 illustrations, $3.00. 
tains too tables of comparative cost, dimensions, capacities, 
design of reservoirs, wells, etc.

Irrigation Engineering—By Herbert M. Wilson, Chief 
Engineer, N.S., Geological Survey. 6th edition, 625 pages, 
$4.00.

Con-

WRITE FOR INFORMATION

Reservoirs, for Irrigation, etc., by James Dix Schuyler, 
573 pages, $6.00.

Practical Design of Irrigation Works—By W. G. Bligh, Box 329, Alexandria
ONTARIO

$6.00.

Book Dept., Canadian Engineer

QUALITY
Material and Workmanship of 

the Best in Our
Safety Switches, Frogs, 

Crossings, General 
Railroad Track Equipment

1;

y
/ m and

Automatic Safety Switch 
Stands

CANADIAN RAMAPO 
IRON WORKS, Limited

W O R K S 1

NIAGARA FALLS, ONTARIO, CANADA

A

2s

BRANCHES
605 Eastern Townships Bank, 

Montreal, Que.
STYLE 17 354 Main Street,STYLE 20

Ramapo Automatic Safety Switch Stand Winnipeg.
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Westinghouse
Water-Wheel
Alternators

2000 KW. Westinghouse Water-Wheel Alternator

The largest hydro-electric plants in the country 
equipped with Westinghouse Water-Wheel 

Type Alternators. They represent everything, 
both mechanically and electrically, the 

Westinghouse ” implies. *•

Canadian Westinghouse Co., Limited
General Office and Works ; HAMILI ON, ONTARIO.

are

name
t (

For particulars address nearest office

Halifax, Telephone Building. 
Winnipeg, 158 Portage Ave-, East.

Calgary. 311 Eighth Ave., West 
Vancouver, 439 Pender Street.Toronto, Traders Bank Building. 

Montreal. 52 Victoria Square.

High-class
WINDING & 
HAULING 
ENGINES.
Mine Fans 
Locomotives 
Pumps, etc.

Please Note Full Address :

Andrew Barclay,
SONS & Co., Ltd.,

CALEDONIA WORKS,

KILMARNOCK, scoii»<i.
Canadian Representatives : 

CANADIAN BOVJNG CO., 
164, BAY ST., TORONTO.
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ANTHON & SONSROBERTS Flensburg, 34 Germany
Mechloe Work* & Iron Foundry

WATER FILTERS ARE 
RECOGNIZED FOR

Special Work* for the construction of Up • ai » 
To-Date CASK vf XCIIVSS all
kinds of Casks such as Beer, Wine, Oil. _______ !Jj
Butter, Dusttight Cemept Casks, (with WBll.'Sr11 
groove & spring) etc.

Only First Class Novelties
Manufactured Vfi/gH

Further all kinds of

Simplicity,
Durability and

Efficiency WOOD WORKING ^MACHINE e1Write for Catalogues “ ' ^ ' -

ARE ECONOMICAL 
IN CONSTRUCTION 
AND MAINTENANCE

CULVERT
-

«
Iron Culvert for Railroad, Highway 
and Embankment Work, Light, 
Strong Cross Corrugated Sections, 
easily transportable for Cement or 

Fill Construction

Write for Book No. 72 and Specifications

ROBERTS FILTER MFC. Co.
( Incorporated)

Darby, Philadelphia, Pa.
No condition or demand beyond us. Write. The Pedlar People

OSHAWALicensed under JEWELL PATENTS

PNEUMATIC TOOLSROCK DRILLSAIR COMPRESSORS

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.Ili

In detail, general construction and work
manship the Class “RE” compressor 
embodies the many advantages that 
characterize the Class “R” design.

1

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.

n
>

CANADIAN RAND CO., LIMITED
COMMERCIAL UNION BUILDING, MONTREAL, QUE.

OFFICES AT 1 TORONTO COBALT ELK LAKE WINNIPEG ROSSLAND VANCOUVER HALIFAX

COAL MINING MACHINERYHAMMER DRILLSPNEUMATIC PUMPING SYSTEMS


