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Book Dept.,-----—
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Rotary Flame Oil Burning Furnaces
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SHEETS
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BURNER %
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All sizes and styles of ball-bearing 
and cone-bearing and track jacksI
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■■
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Our Full and Complete Line of Supplies at 
Your Disposal for Quick Shipment

MUSSENS
MONTREAL TORONTO COBALT
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Multiple Gear:
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THE JOHN INCUS COMPANY
LIMITED

TORONTO = CANADA

Engineers and Boilermakers

ppi
.. K $

o •

^ "■ '1rc.

Our Standard Horizontal Return Tubular Boiler

Boiler, or Corliss Engine.“ InglisNo Plant is complete without an 

We build Boilers of any kind for any service.

the market for Fifty (50) years, and the 

Satisfactory results are what count.
Our Corliss Engine has been 

demand to-day is greater than ever.

on

We would be glad to interest you in “ Inglis” products

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

Manufacturers of Railway & Highway BridgesLocomotive Turn Tables,
Roofs, Steel Buildings and -
Structural Iron Work of all descriptions

| Structural Steel Co., ltd., Montreal ]BRIDGES and BUILDINGS
c f every Description.

60(10 Tons Steel in stock.
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Reavell & Co., Ltd., ( Vandeleur and Nichol* 
Waterous Engine Works Co.

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

Engines, Hoisting 
Beatty ft Sons, Ltd . M.
Factory Products, Ltd.
Hopkins & Co., F. H. r
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Ontario Lime Association.
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Inglis Co., The John.
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Peacock Bros.
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Bruce Peebles & Co., Ltd., (Vandeleur and 

Nichols, Agents).
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Kvaerner Brag.

Guarantee Bonds.
London Guarantee ft Accident Co., Ltd.

Guards.
Greening Wire Co., Ltd., B.
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Leonard & Sons, E.
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Canadian Fairbanks Co., Ltd.
Canadian Rand Co., Ltd.
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Peacock Bros.

Hydrants.
Calgary Iron Works, Ltd.

Hydraulic Jacks.
Perrin & Co., Ltd., W. R.
Poison Iron Works.

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

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

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

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

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

Northern Electric & Mfg. Co., Ltd.
Peacock Bros.
Toronto & Hamilton Electric Ce.

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

Co., Ltd.

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

Engineers, Consulting
Adams Hydraulics, Ltd. 
Barber & Young 
Beaubien, Gaspc de.
Bowman & Conner.
Bowring & Logan.
Brandeis, Chas.
Cartwright, C. E.
Chipman, Willis.
Cote, J. A.
Duckworth & Boyer.
Ditcher, Maxwell & Gregory 
Farley, R. W. & S. E. 
Fielding & Canniff. 
Foundation Co., Ltd., The. 
Francis, W. J.
Galt Engineering Co., John 
Glaubitz, H. J.
Hamilton 
Long &

Joist Hangers.
Taylor Forbes Co.

Ladles
Northern Engineering Works.

Lights, Contractors’
Continent al-Licht-und-Apparatebau-Gesellschaft.
Hopkins & Co., F. H.
international Marine Signal Co., Ltd.

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

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

Machinery, Crushing.
Hamilton Machinery Co., Ltd.

i, J. F.
Major.

Lea & Ferguson.
Jamieson, J. A.
Kennedy, J. C.
Laurie & Lamb.
Mace, T. H.
Macdonald, J. J.
McArthur, R. E.
Merrill, E. B.
Mitchell, C. H., and P. H 
Murray, T. Aird.
Parke & Leith.
Peacock Bros.
Pearn & Co., Ltd., Frank. 
Potter, Alex.
Pratt & Ross.
Pringle & Son, Ltd., T. 
Shanley, J. M.
Smith, Kerry & Ch'ace. 
Standard Inspection Bureau, Limited.
Taylor, James. 
Whitmore, J. Darlington. 
Wilson, N. D.
Wragge ft Fox.

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

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

Engines,
Adams Hydraulics, Ltd.
Barclay Sons & Co., Ltd., Andrew.

Machinery Riveting
Allen Co., Joh 

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

Machinery, Road Building. 
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n F.



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 RUN

MADE IN CANADA
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ROYCE LIMITED,
TRAFFO R D PARK,

MANCHESTER, ENG.
Si Ir J ^ [ '

:

*
■ iy?

'j*

0

Photograph of 20-ton "Royce” Electrical Crane.

SPECIALISE IN
ELECTRICAL

CRANES (GOLIATH, OVERHEAD & JIB TYPES)

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

WINCHES, etc. YOUR ENQUIRIES ARE SOLICITED.

fI

-

1
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E

m
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(Continued from Page 8). Paving (Road,
Canadian Mi 
Paterson Mfg. Co., Ltd.

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

Photographic Apparatus.
Canadian Kodak Co.

Street, etc.)
•neral Rubber Co. Presses, Hydraulic and Power

Canadian Fairbanks Co., Ltd.
Inglis Co., The John.
Mussens Limited.
Peacock Bros.
Perrin & Co , Ltd., W. R.
Tod, Geo. H.
Wood & Co., R. D.

Pressure Regulators
Canadian Fairbanks Co., Ltd.
D'Este Co., Julian.

Pulleys
Manitoba Bridge & Iron Works, Ltd.
Mussens Limited.
Peacock Bros.

Pulverizers.
Owen Sound Iron Works

Pumps
Adams Hydraulics, Ltd.
Barclay, Sons & Co., Ltd., Andrew.
Beatty & Sons, Ltd., M.
Canadian Agencies.
Canadian Boving Co., Ltd., The.
Canadian Rand Co.
Canadian Fairbanks Co.
Glenfield & Kennedy.
Goldie & McCulloch Co., Ltd.
Hooven, Owens, Rentschler Co.
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., (Vandeleur and Nichols 

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

Purifiers
Wood & Co., R. D.

Rail Joints
Canadian Fairbanks Co., Ltd.
Rail Joint Co., of Can., Ltd 
Whyte Railway Signal Co., Ltd.

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

Measuring Tapes
Canadian Fairbanks Co., Ltd. 
Dietzgen Co., Eugene.
Keuffel & Esscr Co.
Peacock Bros.

Metal, Lath.
Pedlar People of Oshawa.

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

Moulds.
Mussens, Ltd.

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

Pipe Coating.
Canadian Asphalt Rubber Co., Ltd.

Pipe Coating (Steel)
Canadian Fairbanks Co., Ltd.

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

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.
Northern Electric & Mfg. Co., Ltd.
Peacock Bros.
Toronto & Hamilton Electric Company.

Motor Starters.
Kilmer, Pullen & Burnham, Ltd.

Oils

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

Pipe, Sewer
Adams' Hydraulics, Ltd. 
American Sewer Pipe Co.

I Dominion Sewer Pipe Co., Ltd. 
Lock Joint Pipe Co.
Ontario Sewer Pipe Co.

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

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

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

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

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

Packing
Gutta Percha Rubber Mfg. Co. 

Paints—Structural.
Canadian Mineral Rubber Cj., Ltd.

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

Paving, Asphalt.
Canadian Mineral Rubber Cj., Ltd.

Plants, Cement.
Owen Sound Iron Works 

Pneumatic Tools 
Canadian Rand Co.

Pneumatic Work
Foundation Co., Ltd., The.

Poles, Telegraph and Telephone 
Canadian Fairbanks Co., Ltd. 
Lindsley Bros. Co.
Northern Electric & Mfg. Co., Ltd. 
Sterling & Son, Co., W. C.g mKENNEDY

HOT WATER A

\METERS n
For steam boilers,
100 Falir., it is necessary to 
ensure accuracy and safety.

A piston similar to that employed in the cylinder of a steam 
engine is used ; the brass lining of the cylinder is very heavy; 
no rubber seating is fitted inside the meter; extra strong con
struction ensures safety. All meters are thoroughly tested.

in measuring water which is likely to rise ahetc.. ove
use the Kennedy Hot Water Meter to 1

We manufacture val , hydrants, meters, hydraulic and pumping machinery, 
and all classes of water and sewerage works fittings.

ves

Our 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 

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

Prices and full particulars

Glenfield & Kennedy
LIMITED

Hydraulic and Sanitary Engineers and Ironfounders 
KILMARNOCK

Telegraphic Address GLENFIELD.” KILMARNOCK
may be obtained by application to any of the above Canadian firms.

SEND FOR COMPLETE BOUND CATALOGUE

SCOTLAND

E
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POWER PLANTSRAT.ATA BELTING
We manufacture

Medium or slow speed Corliss, 
automatic high speed 

Clipper and Leonard Slide Valve.
p 11 pDC Locomotive Stationary Return Tubu- 
DUlLtnj iar> upright Eclipse semi-portable,
marine

ENGINESTHE BEST FOR

BREWERIES /f n |#tp 
SAW MILLS [• If "

GUARANTEED Tangye
DYE HOUSES 
BLEACHERIES

and«BALATA*<3£be£>'

D. K. MCLAREN, Limited,

MINES
LAUNDRIES

ALL EXPOSED 
SITUATIONS

TANKS and HEATERS 
SHEET IRON WORK

We are sole agents for Browett-Lindley Vertical Quick Revolution Steam 
Engines (English), National Gas Engine Cos Engines and Producers

eTleonard & SONS
VANCOUVER 

37 Alexander St. 
ST. JOHN, N.B.

64 Prince William St.

TORONTO 
200 King, W,

MONTREAL 
309-311 Craig, W. LONDON, ONT.

St. John, N.B. Calgary. Vancouver.QUEBEC 
21 St. Peter St. Montreal.

Track Jacks
Canadian Fairbanks Co., Ltd. 
Hopkins & Co., F. H.

Steel Works.

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

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

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

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

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

(Continued from Page io).
Railway Signals.

Montreal Steel Works. Montreal 
Mussens Limited.

Whyte Railway Sienal CnRailway Signal Co., of Canada. 
Whyte Railway Signal Co.

Transformers
Canadian Agencies 
Canadian Fairbanks Co., Ltd.
Kilmer, Pullen & Burnham. LM
Northern Electric & Mfg. Co., Ltd. 
Peacock Bros
Toronto & Hamilton Electric Compm*.

Truck»
Inglis Co., The Kotin.

Turbine Pumps.
Kilmer, Pullen & Burnham, Ltd,

Turbine Regulators 
Kvaerner Brug.

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

Railway Supplies
Brown & Co., A. G.
Coghlin & Co., B. J.
Hopkins & Co., F. H.
Mussens Limited.

Northern Electric & Mfg. Co., 
Whyte Railway Signal Co., Ltd.

Ltd.

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

Ratchett Drills, Universal
Mussens Limited.

Reinforcing Materials
Greening Wire Co., Ltd., The B. 
Manitoba Bridge & Irom Works, Ltd 
Pedlar People of Oshawa.
Trussed Concrete Steel Co.

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

Road Preservatives
Canadian Mineral Rubber Co., Ltd.
Paterson Mfg. Co., Ltd.

Rock Crushers
Brown & Co., A. G.
Hopkins & Co., F. H.
Mussens Limited.
Peacock Bros.

Tod, Geo. H.
Roofing (Asphalt)

Canadian Fairbanks Co., Ltd.
Canadian Mineral Rubber Co., Ltd.

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

Rules
Lufkin Rule Co.

Schools, Engineering
McGill University.
School of Mining.
University of Toronto.

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

Sewage Disposal
Adams Hydraulics, Ltd.
Heenan & Froude.

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

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

Signalling Apparatus 
Railway Signal Co., of Canada, Limi*ed. 
Whyte Railway Signal Co.

Smokestacks.
Leonard & Sons, E.

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

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

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

Roman Stone Co. 
Surveying Instruments 

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

Valves
Adams Hydraulic*. Ltd.

Iron Works. Ltd.Ca’gary 
Canadian Fairbanks Co., Ltd.
Glenfield & Kennedv.
Peacock Bros.
Wood & Co., P D.

Canadian Fairbanks Co., Ltd. 
Prentise Vise Co.

Water.
Roberts Filter Mfg. Co.. '„<•

Water Meters
Buffalo Meter Co.
Glenfield & Kennedy.

Switchgear.
Kilmer, Pullen & Burnham, Ltd.

Switcnes, Railway
Canadian Ramapo Iron Works, Ltd 
Manitoba Bridge 8r Iron Works, Ltd 

Montreal Steel Works.
Peacock Bros.

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

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

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.

Waterproofing. , _, ~ ,,,
Canadian Mineral Rubber C\, Ltd. 
Trussed Concrete Steel Co.

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

Well Drilling.
Bell Co., The Wallace.

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

Factory Products, Ltd.
Greening Wire Co., Lta., The B 
Hopkins & Co., F. H.
Mussens Limited.
Parke & Leith.
Wire & Cable Co.

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

Wire Rope
Canadian Agencies.
Coghlin & Co., B J 

Hopkins & Co., F. 11 
Peacock Bros.
Wire & Cable O

Ties, Railroad
Lindsley Bros. & Co.

Tile Machines.
Cement Tile Machinery 
London Concrete Machinery Co.

Co.

Tools
Armstrong Bros. Tool Co.

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

Tools, Pneumatic 
Canadian Fairbanks Co., Ltd. 
Canadian Rand Co., Ltd. 
Hopkins & Co., F. H.
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CONSULTING ENGINEERS
Frank Barber,

York County Engineer
C. R. Young, B.A.Sc., 

A.M.Can. Soc.C.E. R. W. FARLEY,
O.L.S., MEM- CAN. SOC. C-E.

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.BARBER & YOUNG R. W. (SL S.E. FARLEYBridge and Structural Engineers ARCHITECTURAL

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

Examinations and Specifications.
Steel and Reinforced Concrete Bridges and 
Buildings, Foundations, Municipal Work

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

{ 57 Adelaide St. E., 
TORONTO Offices—11 and 12 Board of Trade Building 

231 Eighth Avenue» W est» Calgary» Alberta
Phones OTTAWA, ONT

A.M.C.S.C.E. Ass.A.I.E.E. Tel, M. 890

FIELDING=,«S cea„KLcompa"y 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.

DeGASPE BEAUBIEN
B.Sc.

CONSULTING 
ELECTRICAL ENGINEER
Liverpool & London & Globe Bldg.,MONTREAL

Consulting Engineers
Specialists in Steam Power Plant Design, Install- 

ation and operation.
211 and 212 Board of Trade Building 

MONTREAL

Estimates.

C. M. Canniff.

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

BOWMAN «a CONNOR
Consulting Municipal and Structural Engineers 

Waterworks, Sewerage and Electric Plants 
Concrete and Steel Bridges and Buildings 

Cement Testing

WALTER J. FRANCIS, C.E. T. HARRY MACE
ENGINEER

Reinforced Concrete Designing, Structural 
Work for Architects and Engineers, 

Power and Lighting Layouts.
OFFICE, 630 CONFEDERATION LIFE BLOC. 

TORONTO, ONT.
Telephone M. 5773.

Consulting Eng'ineer 
COMMERCIAL UNION BUILDING 

MONTREAL
36 Toronto St.» Toronto 
Branch Office, Berlin

Member Canadian Society Civil Engineers 
Member American Society Civil

Tel. Main 5724 
Tel. 112B Engineers

TheBOWRING & LOGAN,
ENGINEERS

J. J. MACDONALD
CIVIL ENGINEERJOHN GALT

Steam, Hydraulic, Electric Power 
and Industrial Plants 

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

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 :

ENGINEERING COMPANY
Specialists in Municipal Work

WinnipegToronto
JOHN GALT

Calgary34 Victoria St., TORONTO JOHN HADDIN 397 Toronto St., MEDICINE HAT, Alta.

CARTWRIGHT, MATHESON & CO. H. J. GLAUBITZ, C. E. Reginald E. McArthur
Consulting Engineer.

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

Structural Work.
217 Continental Life Bldg., 

TORONTO.

CONSULTING ENGINEERS General Engineering.
Water Works, Sewage, Irrigation, Industrial 

Spurs, Railways, Estimates and Plans, 
Mine Surveying, etc., etc.

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. 211 Sherlock Block. Lethbridge, Alta.

Chipman & Power
Civil Engineers

TORONTO

L. B. MERRIAM consulting
---------- ---------------------- Engineer

SPECIALIST ON RAILROAD WORK
609 Builders’ Exchange Bldg., 

Winnipeg, Man.
Member Canadian Society Civil Engineers ; 
Member Western
Member American Railway Engineering and 

Maintenance of Way Assoc.

JOHN HAMMERS1EY-HEENAN
A.C.G.I*. A.M.I.C.E., A.M.I.E.E., A.M. CAN. SOC. C.E.

Consulting Engineer
MONTREALWINNIPEG

Refuse Destructors Harbors and Docks 
Inspection of Iron and Steel WorkWillis Chipman Geo. H. Power

Timber Limit Surveying, Subdivision and 
Mining Work a Specialty. J. A. JAMIESON

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

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

MUNICIPAL WORK

Consulting and Designing Engineer 
GRAIN ELEVATORS 

Board of Trade Bldg., Montreal Charles H. lîîitcbell 
Ptrcival H. mitcbcllMember Canadian Society Civil Engineers 

Member American Society Civil Engineers

Consulting and Sup rvlslng 
Engineer»

H. K. Dutcher. m.sc. M. A. Maxwell, b.sc.
James C. KennedyP. W. Gregory, b.c.l.s.

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

Traders Bank Building, Toronto

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.

DUTCHER, MAXWELL & GREGORY
Engineers and Surveyors

Examinations. Reports, Construction, 
Development.

319 Pender St. W., VANCOUVER. B.C.
Branch Office : Vernon, B.C.
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C O N S ULTIN G EN GINEERS

Night, Col. 286.Telephone, M. 2560.I. M. ROBERTSON
** Limited

Consulting Mechanical 
and Electrical Engineers

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

engineer,
Power Developments and 

Electric Lighting, Electric 
Municipal Engineering, _

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

305 Fort Street, Winnipeg.

Norman D. Wilson, B.A. Sc.
A.M , Can. Soc. C.E.

303 Lumsden Bldg., Toronto
Municipal and Railway Engineering 

Surveys made
Dominion Land Surveyor. Ontario Land Surveyor

Transmission,
Railways,

Industrial

BOARD OF TRADE BUILDING, MONTREAL

WRAGGE & FOXSMITH, KERRY & CHACETelephone Main 2560
M. M CAN. SOC. C.K.

Impartial Expert Advioe.
Engineers

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

Cable Address “Smithco."

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

Consulting Engineer to the Saskatchewan Gov
eminent, and Municipal Consult™g 
for Sewerage-Sewage Disposal-Water Supply 
and Purification.

Representatives of
Sir Douglas Fox 4 Partners,

LONDON, ENG.
W.U. Code used.

TORONTO, WINNIPEG, CALOARY 
VANCOUVER.

Cecil B. Smith. J. G. G. Kerry. W. G. Chace. Bank Building, Tokonto612-613 Traders

Lumsden Bldg., Toronto, Can.303

I. M. SHANLYAlexander Potter,C.E. Your Name 
Should Be 

Here !

M. AM. SOC. C. ■«M. CAN. SOC. C. B.

CIVIL engineer t
Specialist in

and Sanitary Engineering, Room 310, Board of Trade,
MONTREAL.

Railways, Bridges, 
Foundations, Hydraulic Works

Hydraulic 
Water Supply and Purification, 

and Sewage Disposal,Sewerage

114 Liberty St. New York City.

j. Darlington Whitmore
A.M. Can. Soc. C.E. 

CONSULTING ENGINEER 
Sewerage; Sewage Disposal; Water Supply. 

Willoughby and Dunoan Blk., Regina, Sas 
Tel. 878.

T. PRINGLE & SON, LIMITED
ENGINEERS & ARCHITECTS.

Hydro Electric and Steam Power Plants, 
COMPLETE DESIGNS OF FACTORIES 

AND OTHER INDUSTRIAL WORKS.
Telephone Main 598.

CORISTINE BLD A., MONTREAL.

Send for Rates
104Long Distance.

T. C. Irving, Jr., A.M., Can. Soc.G-E., Seo’y
Jas. W. Moffat, M. Can. Soc. C.E., Pres

STANDARD INSPECTION BUREAU, Ltd.
inspecting and Consulting Engineers

Expert Examination -^^^^’c^teL'oirti.^Cèrstrru^ 

M0anteria®teceL?a|ronap1pe, etc. ’ Resident Inspectors located at all Im
portant Manufacturing Centres.
Head Offices : 1314 Traders Bank Bldg., Toronto

THE DUCKWORTH-BOYER
Engineering and Inspection Company, Limited 

Inspecting and Consulting Engineers
Mill Chon and Field Inspection of Bridges and Structural Work a 
Wrialtv?Tests of Materials of Construction ; also Mill Inspection of 
Specialty , Tests 01 m Foundry Inspection of Steel and Iron Cast-
fng"Sofndal1TCi:sseSs:P^ler and Marine* Plates, etc. Expert Examina-

lions and Reports.
Offices 171 St. James St., - MONTREAL, P. Que.

PIONEER INSPECTION COMPANY OF CANADA
Expert Inspection—Teats and Reports. ,

mup CANADIAN INSPECTION CO., Ltd.lrixb LAlt ALTUMX Xiiu American and European Work.

dominion bureau

Chemical and Cement Laboratories
CANADIAN EXPRESsImjBLl STREET. MONTRER.

CHARLES WARNOCK. Manager _________

THE

Manufacturers or

"BLANC” WHITE PORTLAND CEMENT COMMON SENSE THINGS 
For FIELD SURVEYS ^

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

CHICAGO STEEL TAPB^ CO., MAN.J. D. MACDONELL & CO.
160 Princess StreetToronto, Can.19 Yonge Street Arcade

ENGINEER WHEN CORRESPONDING 
YOU WILL CONFER A FAVOR

KINDLY MENTION THE CANADIAN 
WITH ADVERTISERS.

ON BOTH ADVERTISER AND PUBLISHER



n MACKENZIE, Vice-President. 
w" h. WILSON, Secretary Treasurer.r President[M SCHMEHL

SHAND, Managing Director
SEND FOR CATALOGUE

WOOD STAVE PIPE
Galvanized W^ ^oundand
Continuous stave, r-i 
for Water 
Power, 
etc., etc

F.

All
descriptions 

of Wooden
Works, 

Irrigation,

WATER TANKS
prompt attention given to all enquiries

Dominion Wood Pipe Co.,
limited.

NEW WESTMINSTER, B.C.

Thet'

Volume 20.engineerCANADIANTHE
M

directory .
on 3,5

Building, Winnipeg; Room 33B, Board 01 PAVmC
CONTRACTORS I BmJUTHIC s CONTRACTING. LIMITED,

Empress Block, 354 Mam St., Winnipeg.

be obtained 
Nan ton

can

CONTRACTORS
GENERAL

CARTER-HALLS-ALDINGER CO., Winnipeg.

CLARKE & MONDS, LTD. ,52 Bay St., Toronto.
EDINGER-NESBITT CONSTl^ond^reet, Edmonton.

farrelly excavating C0et) Toronto

CONCRETE PAVING CO.,
4 Lombard Street, Toronto.

CONSTRUCTING & PAVING

CRESCENT

THE EXCELSIOR 
CO., LIMITED.THE J. P. 306 Manning Chambers, Toronto

Main St.. Winnipeg, Man. naTI0NAL PAViNG & CONTRA^o^NBC;^k0-’vvinTn?Peg.FARRELLY BROS.
Empress Block, 354

W. I. GRAY & CO.I*' Merchants Bank B-.Mmg, W«; 
E. W. HYDE, Jr., 10 Adelaide S . -,
THOS. KELLY & SONS, . Ave- and Main St.,

Nanton Building, corner Winnipeg, Man.
Mcknight construction cc^ Building) Toronto.

WESTERN PAVERS. UMITED.^

SHOULD INQUIRE ABOUT 
SERVICE.CONTRACTORS 

OUR ADVANCE NEWS
MILLER, GUMMING & ROBERTSON^ ^ ^ Toronto.

Arnprior, On*
J. R. McQUIGGE,

W. CALGARY, .......— ™»OTT°' °TT>WA’ ^

description.EVERY

Agencies in

babbitt metal
Ingot Copper

Phosphor Tin
Pig and Ingot Tin

. Brazing Spelter 
Phospor BronzeSlab Zinc

Write for Prices

The Canada Metal Co. Ltd.,Toronto!9

I <
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We guarantee 
Prompt Shipment of

z

9 m

x**
,r•xt»*

V**
e<oX^

PORTLAND0

V:

CEMENT
P sPe^* <■>*

It Pays to 
Buy from

Alfred Rogers Limited

Elias Rogers Bldg. 
28 King Street West 
Toronto - Canada

SURVEYING INSTRUMENTS REPAIRED 
AND STORED

Survey parties coming in for the winter months will 
find it convenient to leave their instruments with

E. R. WATTS & SON Plants in
Ontario at
ATWOOD
DURHAM
ORANGEVILLE
HANOVER
KIRKFIELD
OWEN SOUND
WIARTON

of London, England

OTTAWA and WINNIPEG
who will overhaul and do all necessary repairs to 
instruments of any make.

WE INSURE ALL INSTRUMENTS LEFT IN OUR CARE 
WHETHER FOR REPAIR OR FOR STORAGE

\

Escher Wyss & Company
Zurich (Switzerland)

Specialties:- Water Turbines and Pressure Pipelines 1

■ ♦. For anyTurbines <7
t headfrom

i

I and any 
quantity

one-half
to

11

of16.000
waterh.p.

i
London Office 109 Victoria St., S.W.



locomotivesINDUSTRIAL
NARROW GAUGESTANDARD AND

IMMEDIATE SHIPMENT !

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

Rigging-
Interchangeable Parts.

fSm-____
Bk. '

STEAM SHOVELS
■ ; « 3BSW9R0

ATLANTIC
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.

MONTREAL LOCOMOTIVE WORKS, LTD •9
BANK OF OTTAWA BUILDING, MONTREAL, CANADA.

Volume 20.CANADIAN ENGINEERTHE10

CRANES Electric Jib CranesOverhead
Electric and Hand Power Cranes 
and Hoisting Machinery of all Types

BROADBENT & SONS, of

to Sole Representative for Eastern Canada.

Electric

HUDDERSFIELD. ENGLAND
THOMAS

GEO. H. TOD, 213 Manning Chambers, Queen St. West, TORONTO
Sole Agent^^^^e^StcmeOre^cfrushers, Conveyin^Nlachinerytoi^Mill1 Machinery,hElectric ^ PhOtie Adel. 1 23
Hydro-Extractors, etc.

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.
STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect
All Structures of Steel

Poison Iron Works
Limited

CanadaToronto

Steel Shipbuilders 
Engineers an^ Boilermakers

PHILADELPHIA, PA. 
Morris Building.

SAN FRANCISCO, CAL. 
1605 Chronlole Bldg. 
ST. LOUIS, MU. 

Commonwealth Trust Bldg. 
LONDON, ENO.

110 Cannon Street. 
STEELTON. P*

At Worka.

NEW YORK, N.Y.
71 Broadway. 

BALTIMORE, MO 
Continental Trust Bldg. 

BOSTON, MASS.
70 Kilby Street. 

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

» 
\
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No One’s Kept 
Waiting for

“BECK”
Vertical Filing Case

PORTLANDFor Drawings, Tracings, Maps, etc.

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

order of the 
balance

CEMENTlifSSSw.
--------

1I
e

When the order 
is placed with

:

\
Ï=B

Alfred Rogers Limited
Manufacturers

Mathematical and Surveying Instruments 
Drawing Materials

Elias Rogers Bldg. 
28 King Street West 
Toronto - Canada

Plants in
Ontario at
ATWOOD
DURHAM
ORANGEVILLE
HANOVER
KIRKFIELD
OWEN SOUND
WIARTON

EUGENE DIETZGEN CO.,Ltd.
Toronto10 Shuter Street

\

/

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

Give our WELDED TANK a trial

Oxygen-acetylene process,We weld them by the new 
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., L td.
CANADAOTTAWA



Volume 20.THE CANADIAN ENGINEER18

O N D O N
made in all styles and sizes, 

meeting every requirement. COIN- 
TRACTOR, WE DO NOT DICTATE TO YOU AS TO WHAT STYLE OF 
MACHINE YOU SHOULD PURCHASE, we have EVERY STYLE AND SIZE

CONCRETE MIXERS are

of mixer required.
THE LONDON AUTOMATIC BATCH MIXER No. 1, with 2^ H.P. Gasoline 

Engine has a capacity of 50 yards per day, weighs only 1,600 lbs., is easily moved from 
place to place, can be set to give any desired capacity up to 50 yards, will measure any 
materials automatically, will give any consistency of moisture. This machine has the 
largest sale of any mixer manufactured or sold in Canada.

■
| 1

i «IB /l.ll,MIMIN',À
London Automatic Batch Mixer No, 1.

AUTOMATIC BATCH MIXER No. 2 has a capacity [THE LONDON
of 75 yards per day with two hoppers and 150 yards per day with three hoppers 

y This machine AUTOMATICALLYPrice, with three hoppers, $405.
PROPORTIONS any three materials and has the sam - "■ v

MEASURES and
features as the London No. 1. whv PAY

These machines will be shipped anywhere on approval. WHY PAY |
A LARGE PRICE FOR CONCRETE MIXER WHENJb ATE PRICE ? '
CHASE AN AUTOMATIC MACHINE AT A MODERATE PRICE .

In the First Cost of Mixer.
Cost of Maintenance.
Cost of Producing Concrete.

:: \
.y, ... v ,. --. I

f London Automatic Batch Mixer No. 2The London Automatic Machines 
will save you money—

London Standard Batch Mixers■DON e'WM
Batch M.xt#

THE LONDON STANDARD DRUM BATCH MIXERS are made in four sizes, 
namely one-third yard, one-half yard and one yard batches and are furnished with 
any equipment.

THE MANY NEW AND IMPROVED FEATURES of the London Standard 
Drum Batch Mixers appeal to every contractor desiring a mixer of this type.
CAN GIVE YOU THE BEST VALUE FOR YOUR MONEY of any Firm doing 
business BECAUSE we manufacture only Concrete Machinery, and on this account 
we can sell you a machine at very much less cost than Firms who do not manufacture 
their own machines but handle a concrete mixer along with other lines of goods.

“A

WE

London Standard Drum Batch Mixer No. 1. 
equipped with Gasoline Engine,

We also Manufacture—
CONCRETE BLOCKS AND TILECARTS FOR CONVEYING

WHEELBARROWS ; CONCRETE CAR IS 
FACE-DOWN BLOCK MACHINES; FRICTION HOIS 

BRICK MACHINES ; POWER HOISTS 
CEMENT DRAIN TILE MACHINES

CEMENT
POWER

HAND CEMENT DRAIN TILE MACHINES
ADJUSTABLE. SILL, STEP AND WINDOW CAP MOLDS 

PIPE MOLDS ; FENCE POST MOLDS 
SILO CURBS

SEWER
ORNAMENTAL MOLDS;

CONCRETE CHIMNEY CURBS ;
ROCK CRUSHERS

full line of CEMENT WORKING TOOLS

We are the largest manufacturers of Concrete Machinery 
in Canada, and can meet every requirement of the Con
tractor in the line of Concrete Machinery at the lowest 
possible cost. Tell us your requirements.

And a

London Standard Drum Batch Mixer No. 2, equipped 
with Steam Engine and Loading Skip.

LONDON CONCRETE MACHINERY COMPANY
LIMITED

LONDON, CANADA19 MARMORA ST.
BRANCHES.

A. C. BROWN & CO., 1048 Westminster Avenue, Vancouver, B.C.
H. ROSEVEAR, 52% Princess Street, Winnipeg, Man.

MACHINERY COMPANY, 609 8th Avenue W., Calgary, Alta.
W.
HAMILTON
T. A. MORRISON & CO., 204 St. James Street, Montreal.
CEO. B. OLAND & CO., 28 Bedford Row, Halifax, N.S.

U.K. CONCRETE MACHINERY CO., 1 and 2 Birkbeck Bank Chambers, London, EnglandLONDON
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The Technical Publishing Company
When You NeedLatest Publications on Engineering

LUBRICATION OF STEAMTHE INTERNAL 
ENGINES FROM A MECHANICAL POINT OF VIEW. By T.

Crown 8vo. Illustrated. Cloth, giltC. Thomsen, M.Soc.D.C.E. 
lettered. Price as. 6d. net, post free as. gd. PORTLANDTHE DESIGN OF CONDENSING PLANT.
A Practical Treatise by F. W. Wright. With numerous Tables 
and fully illustrated. Price 3s. 6d. net, post free 3s. tod.

MODERN GAS AND OIL ENGINES.
Profusely illustrated. A full and exhaustive Treatment of the De
sign, Construction, and Working of Gas and Oil Engines up to 
date. By Frederick Grover, Assoc.M.Inst.C.E. Fifth new and 
enlarged Edition. Crown 8vo, cloth, price 5s. net, post free, 5s. 4<L

CEMENTTHE MANAGEMENT OF SMALL ENGINEERING
WORKSHOPS. By Arthur H. Barker, B.A., B.Sc., Wh.Sc., etc., 
Author of "Graphical Calculus," “Graphic Methods of Engine De- 
sign," etc. Crown, 8vo, cloth, price 7s. 6d. net, post free, 7s. t*<L

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 3s. net, post free anywhere, 
S». 3d. Go to

Alfred Rogers Limited
CENTRIFUGAL PUMPS, TURBINES. AND WAT-

the Theory and Practice of Hydraulics 
By Chas. H. Innés, M.A.,

ER MOTORS: indu 
(specially adapted fo: Engineers).
Lecturer on Engineering, at the Rutherford College, Newcastlc-on- 
Tyne. Fourth Edition, enlarged. Crown, 8vo, price, 4s- 6d. net, 
post free anywhere, 4s. tod.

PRACTICAL ENGINEERING POCKET BOOK
AND DIARY. Indispensable to Engineers, Mechanics, Draftsmen, 
Science Students, etc., price, is. 3d., cloth edition ; is. gd., leather 
edition. Elias Rogers Bldg. 

28 King Street West 
Toronto - Canada

Plants in
Ontario at
ATWOOD
DURHAM
ORANGEVILLE
HANOVER
KIRKFIELD
OWEN SOUND
WIARTON

PRACTICAL ENGINEER ELECTRICAL POCKET
BOOK AND DIARY. The most useful handbook published on 
electricity. Price, is. 3d., cloth edition ; is. çd. leather edition.

A complete list of our engineering publications will be sent post 
free on application, also Sample Copy of The Practical Engineer.

The Technical Publishing C0„ Ltd.
55-56 Chancery Lane, London, W.C. England

“CHAMPION ”
ROCK CRUSHERSAll Canadian Engineers
“ Equal Work with 
Half the Speed ”who wish to keep themselves acquainted with 

the latest aspects of
'T'xON’T buy a Rock Crushing Plant until you 
Lv see ihe “ CHAMPION ” Crusher with its 

exclusive feature—ihe eliptical cam, which gives 
the jaws two motions instead of one and makes it 
necessary to only run the crusher at half the speed 
others require. Speed means friction—friction 
means wear.
wear and therefore outlast others.

MUNICIPAL ENGINEERING WORK anl 

METHODS in the MOTHER COUNTRY

should read

“The Surveyor and 
Municipal and 
County Engineer

“CHAMPION” Crushers save

1 9
“(CHAMPION ”

DUMP WAGGONS(Illustrated)

Publi«hed every Friday, price Od •
XV 7HEEL base 6 lo I 4 inches shorter than any 

VV other. You can get this waggon into and
Prepaid subscription rates for Canada : 12 months, 32/- 

six months, 16/- ; three months, 8/-.
out of places without a hitch, where other waggons 
will give all kinds of trouble. Accidental dumping 
impossible—instant dumping when wanted.

“ CHAM PION”—The Standard for 20 Years.
Send for Catalogs

American Road Machine Co. of Canada, Ltd,, Goderich, Ont.
Address Correspondence to

Specimen Copy on application.

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

The Hamilton Machinery Co.,
HAMILTON, ONT. LIMITED

Sole Agents for the above Company.
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IMPORTANT ANNOUNCEMENT
American Civil Engineers’

Pocket Book
MANSFIELD MERRIMANEditor-in-Chief

Mathematical Tables
By MANSFIELD MERRIMAN, Member of American Society of Civil Engineers.

Surveying, Geodesy, Railroad Location
By CHAS. B. BREED, Associate Professor of Civil Engineering in Massachusetts Institute of Technology.

Roads and Railroads
By WALTER LORING WEBB, Member of American Society of Civil Engineers.

Materials of Construction
By RUDOLPH P. MILLER, Superintendent of Buildings, Borough of Manhattan, New York City.

Plain and Reinforced Concrete
By FREDERICK E. TURNEAURE, Dean of the College of Engineering, University of Wisconsin.

Masonry, Foundations, Earthwork
By IRA O. BAKER, Professor of Civil Engineering in University of Illinois.

Masonry and Timber Structures
By WALTER J. DOUGLAS, Member of American Society of Civil Engineers.

Steel Structures
By FRANK P. McKIBBEN, Professor of Civil Engineering in Lehigh University.

Hydraulics, Pumping, Water Power
WILLIAMS, Professor of Civil, Hydraulic and Sanitary Engineering, 

University of Michigan.
By GARDNER S.

Water Supply, Sewerage, Irrigation
By ALLEN HAZEN, Member of American Society of Civil Engineers.

Dams, Aqueducts, Canals, Shafts, Tunnels
By ALFRED NOBLE, and SILAS H. WOODARD, Members of American Society of Civil Engineers.

Mathematics and Mechanics
By EDWARD R. MAURER, Professor of Mechanics in University of Wisconsin.

Physics, Meteorology, Weights and Measures
By LOUIS A. FISCHER, Chief of Division of Weights and Measures, U.S. Bureau of Standards.

944 figures and 495 tables. 
- $5.00 net

16mo., viii. + 1380 pages.
Morocco

Orders can be received through . . .
THE CANADIAN ENGINEER BOOK DEPARTMENT
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THE HIGHWAY, THE FARMER AND THE AUTOMOBILE.

This matter of grade is one of prime importance. They 
do not affect matters so much in a country like Western 
Canada, but should nevertheless be watched carefully. “A 
chain is no stronger than its weakest link,” and the load 
must always be governed by the steepest grade.

No one has yet taken the trouble of working out the 
influences of grade uuon the efficiency of the automobile or 
any other vehicle ; but some very careful data has been 
worked out as regards the horse, and, as the horse is simply 
a means of motive power, this data will apply in the main 
to the traction engine or automobile when used for hauling 
purposes.

There was a time when the farmer looked upon the auto
mobile with considerable aversion. He saw in it only the 
pastime of the idle rich when confined to the city limits. 
When upon the country highway he saw in it something that 
would unnerve his horses, scatter dust in clouds, kill his 
chickens, and do anything else that might render it a public 
nuisance. In the larger cities, it is true that the automo- 
bilist can confine his trips to the city streets, but in the 
medium-sized towns and in the small village the country

|I The “Canadian Thresherman and Farmer” states that 
if a horse can pull on a level t,ooo pounds on a rise of one 
foot in—

m m.
Cross Section Roman Road..

Pounds. 
. qoo 
. 8io

ioo he drawsroad must of necessity be used if any sort of a trip is to be 
enjoyed. Further than this, the far-seeing farmer sees in 
the automobile a vehicle that he can use to his own advan
tage and profit, and he is buying it readily, or in so far as 
his capital will allow.

With the rapid gowth of the automobile among the 
farmers there is bound to come a demand for better roads 
The farmer has a good pathway from his house to his barn 
in order that he may travel between the two in all sorts of 
weather and with ease. Once the farmer begins to use the 
automobile and sees its advantages, he will of necessity 
demand a better road between his home and town, and the 
good roads question will receive a jolt that will send it 
upwards by leaps and bounds.

To the farmer the good road is the connecting link 
which binds him to the outside world. It is the side-track 
from his farm factory to the main line of the world’s high
way—the railway. It adds value to his realty, it increases 
his wealth and comfort, and brands his farm as an integral 
part of the whole community as a good place to live upon.

In the case of highways, the farmer is both a manufac
turer and a consumer. He builds up, uses and tears down, 
and as he builds so is the usefulness of that which he manu-

50

44 750
40 720

64030
25 540
24 500
20 400
10 250

rnm§ËÊÊËSËÊmmêm*m
Cross Section Telford Road, 1820.

It is, therefore, seen that when grades are t foot in 44, 
or 120 feet to the mile, a horse can draw only three-quarters 
as much as he can on the level ; where the grade is 1 foot in 
24 feet, or 220 feet to the mile, he can draw only half as 
much ; and on a 10 per cent, grade, or 520 feet to the mile, 
he is able to draw only one-quarter as much as on a level 
road. The cost of haulage is, therefore, necessarily in
creased in proportion to the roughness of the surface or 
steepness of the grade. It costs one and one-half times as 
much to haul over a road having a 5 per cent, grade, and 
three times as much over one having a 10 per cent, grade, 
as on a level road. As a perfectly level road can seldom be 
had, it is well to know' the steepest allowable grade. If the 
hill be one of great length, it is sometimes best to have the 
lowest part steepest, upon which the horse is capable of 
exerting his full strength, and to make the slope more 
gentle toward the summit, to correspond with the continually 
decreasing strength of the fatigued animal

So far as descent is concerned, a road should not be 
so steep that the wagons and carriages cannot be drawn 
down it with perfect ease and safety. Sir Henry Parnell 
considered that when the grade was no greater than 
in 35 feet, vehicles could be drawn down it at a speed of 12 
miles an hour with perfect safety. Gillespie says :—

Cross Section of Modern Macadam Road.

factures to him. It should always be his aim in making 
roads to establish the easiest, shortest and most economical 
line of travel. It is, therefore, desirable that the roads be 
firm, smooth, comparatively level, and fit for use at all 
seasons of the year ; that they should be properly located, 
so that their grades shall be such that loaded vehicles may 
be drawn over them without great loss of energy ; that they 
should be properly constructed, the road-bed graded, shaped 
and rolled ; and that they should be surfaced with the best 
material suited to their needs.

foot
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of “God’s great plan,” and puts him upon the plane“It has been ascertained that a horse can for a short 
time double his usual exertions ; also, that on the best roads 
he exerts a pressure against his collar of about one thirty- 
fifth of the load. If he can double his exertion for a time, 
he can pull one thirty-fifth more, and the slope which would 
force him to lift that proportion would be, as seen from 
the above table, one of 1 in 35, or about a 3 per cent, grade. 
On this slope, however, he would be compelled to double 
his ordinary exertion to draw a full load, and it would, 
therefore, be the maximum grade.

Every farmer knows the import and truth of the above. 
When loading his wheat for the elevator or in arranging for 
the hauling of any other product to market, the first con
sideration is the steepest grade, and in bad weather this 
consideration becomes so serious that he must needs often-

part
of equality with his fellowmen. He can indulge in the luxury 
of a fine vehicle, relegating the old, cumbersome and un
comfortable road wagon to a primeval time. If circum- 

pcrmit, the automobile may be found among hisstances
transportation equipment. The boys and girls find it a 
pleasure to drive, to visit, and keep the young social stand
ard of the community up to its proper level. They do not 
feel that they are isolated from the rest of the world, and 

far less liable to despise the old farmin consequence are 
home and hie themselves away to city scenes and city 

The sphere of school and church is widened,pleasures.
land values rise, wealth increases, better homes and more 
of them result ; in fact, the whole community finds itself 
uplifted and bettered as a result of the good road.

The farmer is in duty bound to give the highways theirtimes stop marketing entirely. Apart from this the extra 
draw upon horse flesh is no small item. Every bushel of oats proper attention. lie owes it not to umse a one, ut to ia

fellowmen. Every day’s work done should be put in with a 
conscientious regard for results. Many farmers are in the 
habit of sending the poorest outfit on the farm to work upon 
the highway, and they are concerned only with fulfilling the 
statute requirements. This is a mistake, and not only is it 
a mistake, but it is a theft, and a financial loss both to the 
individual and to the community. The farmer is far too apt

forced waste of money. He

that is required extra is just so much money taken from 
the farmer’s pocket, to say nothing about the decrease in 
the value of his horses due to the extra work done. There
is also an unwarranted amount of wear upon harness,

: T* '^ÆtHÊtSÊÊ^KBKm to regard road expenditure
; fails many times to grasp the fact that the public highway 
belongs to him, that it exists for him and through him. 
and only in so far as he gives to it its due attention can 

wagons, buggies, etc., that add to the farmer’s depreciation reap any benefits therefrom. Initial cost is the last thing 
and expense bill. to be considered, for this cost is disti

The farmer is dependent in every way upon the public term of years—years filled with comfort 
highway. Unlike the city man, he must use it, not from gO0(] roacj 
choice, but of necessity. No matter how poor the road may

as a

Cross Section of Original Macadam Road, 1816.

longd over 
wealth the

user.
In the automobile the farmer has something that will 

be, he must travel over it in the course of his business. It town and comfort together. The man who lives in the
is not a question with him of taking a ride in light buggy ; , tQwn and owns an automobile is just as keen as the farmer, 
it is a question of putting tremendous wear on the wagons, and even more so> for a good touring road. Without sober 
harness, and on the horses. Of frequent occurrence is the second bought one cannot grasp the immense improvement 
road so bad that farmers are unable to haul their produce 
to market, with the result that they either lose the market general use.
advantage or see their produce spoil for want of proper j wadjng. t^e injury caused by automobiles on our highways, 
disposal. Business for the time being stagnates, and the | gucj1 forget that the highways are made for use, and the 
mutual relationship that should exist between merchant and mQre automobiles are used in rural sections the stronger 
farmer is injured for the time being. w;n be the influence for making better roads and more of

In a recent issue of a local paper we noticed the fol ^em. It is a matter of common observation that legislation
looking to highway improvement has become much easier 
. automobiles are being more generally utilized. No one 

MARKET—EGGS ARE BRISK—BUTTER HAS UP- | questions that high-power machines may injure roads. The 
WARD TREND—PRODUCE IS PLENTIFUL, AND

automobiles have had on good roads where they have
Occasionally one finds the individual be

come

lowing headlines :—
GOOD ROADS AND GOOD WEATHER MAKE EASY as

WHEAT IS STRONG.
It shows plainly the interest the townspeople take in |I|P 

good roads and their immediate effect upon the market in 
necessities. The price of necessities depends not so much 
upon supply and demand as they do upon the regularity with 
which the supply meets the demand. If the farmer’s wife is | 
to hold her egg and butter customers, she must supply them 
with regularity. The same holds true with regard to the 
more bulky farm products. The writer has in mind the case 
of a farmer who resided some few miles from a thriving 
town, and whose farm lay along a macadamized road that 
led to the town. This same farmer always received a higher 
price for his produce than everyone else not so situated, 
for, as the dealers stated, he could be depended upon to get 
his stock and grain into market just when they wanted it, 
and in better shape.

The monetary feature of the good road is by no means 
all that is to be considered. The degree of comfort which 
the well-kept, up-to-date highway affords should commend 
it to every farmer. It makes him feel that he is, indeed, a roads.

m1i 1

French Road (Roman Method) previous 
to 1775.

Cross Section

thing to remember is that there are many other advantages 
coming with automobiles which more than offset this de
terioration to highways.

In a word, it is a matter of common knowledge that 
the advent of the automobile has directed popular attention 
to improved highways. The increasing number in use and 
the influence of those people owning cars are having a 
telling effect upon improvement. This is very fortunate, 
and many farmers look ahead to the time when they will 
personally be enjoying the use of cars on these improved

o’ wp cr
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THE EVOLUTION OF CORRUGATED METAL 
CULVERTS.

metallurgical chemists and specified by engineers generally, 
but are also in satisfactory use by the United States Govern
ment, various foreign Governments, and under the heaviest 
traffic-bearing railroads, city streets and country highways 
everywhere. And they are supplanting in a large degree all 
other kinds of culverts.

Up to about four

It is probably ont generally known, but it is a fact 
nevertheless, that corrugated metal culverts have been in 
use in certain localities in the United 
quarter of a century.

Originally they were made with cheapness paramount, 
hence of very light gauge galvanized steel, with no preten
tions other than that of temporary, or at the best uncertain, 
longevity. Many of these culverts have long since disinte
grated, the result of varying deteriorating elements of the 
earth in which they were embedded ; others, it is claimed, 
are still in a fair state of preservation.

States for over a

years ago the common style of corru
gated culverts was cylindrical and riveted. About that time 
a new and novel idea was evolved in a corrugated culvert 
made of upper and lower sections with lateral flanges, to be

’Em
/ '///./

\Vx

Are Set Up Like This. Shipped Like This.

Ten years or more ago a commendable tendency 
evidenced on the part of various corrugated culvert 
facturers to consider the future.

was shipped knockdown, and nested and set up by the use of 
manu- bolts. This culvert was also characterized by the embodi- 

Ihey commenced to ment in its manufacture of still heavier o-a„n-e= 1 .1

sinr"been * ,or •"=
galvanized steel, could reasonably be expected to give prac
tical and lasting service. With this in view, the use of ex
treme light gauge metal which had, therefore, prevailed, 
was discouraged, and increased gauges, such as Nos. 18 
and 16 for smaller sizes and No. 14 for the largest, 
adopted as a fair standard.

smaller dia-
16, 15 and 14 and for the larger sizes Nos. 12 

and 10 gauge metal of special anti-corrosive 
overcoming to

properties,
a great extent the common criticisms re

garding lightness and the effects of corrosion so common 
to ordinary steel. These better grades of heavier gauge 
culverts—both the round-riveted and the nestable by reason 
of their comparative lightness and strength and their ease 
in handling, hauling and installing—have accomplished much 
toward revolutionizing permanent road improvement.

A State highway engineer of a Western State (Missouri), 
in a bulletin some time since issued

were

Still later experiments were commenced, and have 
tinually progressed toward developing a metal on 
mercial basis which should surpass steel and equal or excel, 
from the standpoint of anti-corrosive characteristics, the

con-
a com-

the subject ofon

Thickness of 16 Gauge Galvanized Iron

Thickness of 15 Gauge Galvanized Iron

St. vvi,
Thickness of 14 Gauge Galvanized Iron

Thickness of 12 Gauge Galvanized Iron

Thickness of 10 Gauge Galvanized Iron

bridges and Culverts,” had the following to say regarding 
corrugated metal culverts:—

l arge quantities of corrugated metal for pipe culverts " 
and similar products are put on the markets, some of which 
give good satisfaction, while others do 
pipe, used for culverts in this State, has stood but two 
years, while others have been in use six times that period 
and are still good. ... A good weight and quality of 
corrugated pipe will last fifteen or twenty years. The diffi
culty is to know when you are getting a good quality, and 
for this reason we advise great care in buying corrugated 
culvert pipe. Do not buy unless you feel sure of the quality ; 
there are all kinds on the market.”

A 24-inch Corrugated Flat-Bottomed Culvert on a Highway, 
Where Conditions Prevented the Use of a Round 

Culvert of Proper Diameter for Required 
Drainage.

well-known old-time iron products. That metal 
these requirements has been perfected is 
common knowledge to the trade.

In recent years calculations based on the adoption of 
heavy gauges and materials of this superior quality, pro
perly galvanized, have been substantially confirmed, with 
the natural result that corrugated culverts have 
to grow in demand, to undergo improvements and to give 
satisfaction. To-day they

meeting 
now a matter of

not. Some of the

continued

not only recommended byare
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controlled, is much more resistant to corrosion than ordinary 
types of metal with a comparatively high percentage of im- 

The demand for this type of metal appears 
growing, and it has been largely used for the manu-

. The fact that this new

The State Highway Cmmissioner of an Eastern State 
(Pennsylvania) in a bulletin lately published on the subject 

of “Supervisors and Their Duties,’’ says: purities. . 
to be
facture of road culverts.

lias been largely specified by culvert manufacturers, 
somewhat added cost, is the best evidence that it 

long-felt want in this and allied industries.”

“ . . . From this fact comes the corrugated metal
pipe, which has been on the market for several years past. 
If made of ordinary steel, the use of such pipe cannot be 
condemned too strongly, but if made of special material 
containing so small a percentage of impurities as to be prac
tically pure iron, it will be found an economical investment 

for a township.”
The sentiments expressed in the foregoing quotations 

have been corroborated in numerous papers and reports from 
to time by the most eminent engineers and metal-

metal 
even at a 
is meeting a

feature is likely to militate more seriouslyIf any one
another against the prospective future success and per- 

of corrugated culverts—whether of steel or purer 
is the continued detrimental exploitation of thin- 

gauge, flimsy material. If people will persist in buying too 
light weight and otherwise inferior corrugated culverts for 
no other reason than that they are cheap only to reap dis
satisfaction, as they certainly must in a comparatively short 
time, they should at least be fair enough to withhold judg
ment until they have given the better culverts a trial, and 

and indiscriminately condemn the various
metal and

than 
manence 
metals—it

time
lurgical chemists in this country.

Dr. Allerton S. Cushman, formerly Assistant Director 
Chemist, United States Department of Agriculture, 

Office of Public Roads, in a bulletin recently published said 

among other things : —

and

not prematurely
fact that carefully made other worthy corrugated culverts, made of purer

of which may be bought at a reasonable. . It seems to be a
metal, in which the ordinary impurities arc cut down to mere heavier gauges, any

and in which the heat treatments have been carefully price, with general satisfaction assure .
traces,

TRACTION F.NGINE HAULING.
not depended upon to do much hauling, nor even to propel 
themselves at first, but were merely expected to help the 

horses.
steam engines on the highway for the safety of travellers. 
So the engine was built with only chain drive or light 
gearing to propel the rear wheels, and that only straight

Traction engines for hauling materials, pulling graders 
and ploughs, and for general heavy draft work are in wide 
use to-day, and are receiving increasing favor because they 

proving satisfactory and economical, but they cannot be

The law then required horses to be attached to

are
entirely successful unless the user gives them proper atten
tion and observes certain simple, practical rules. Before

Road Roller Hauling Outfit.
did the steering. Later a mechanicalahead. The horses 

steering device was put on, but the engine was not yet asked 
to haul the load, nor was it capable of doing so

The early engines were only six or eight horse-power, 
and later, with the steering device, ten or twelve horse- 

good roads the customer applied the engine

attempting the use of this class of power, therefore, con
sideration should be given to the details of the problem, 
and an engine should not be placed on a piece of work to 
solve all difficulties unassisted.

Traction engines appeared first in the early eighties in 
connection with agricultural machinery. These engines Then onpower.were

Volume 20.engineerTHE CANADIAN3*H
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gineer’s salary, teams and driver. It comes out about even 
with team work, so he thinks he must put on more load to 
make it pay, and this he does.

On the second trip, the water gives out after three- 
quarters of a mile, and in addition there is not enough coal 
to make the entire trip ; and more has to be hauled to the 
engine. He considers the cost again, and decides he must 
put on still more load to keep from losing money the next 
time. The consequence is that the train gets stuck at every 
unfavorable spot on the road and much time is wasted. In 
the confusion to start and save time, the engine or train is 
broken, and hauling by steam is condemned. As a matter 
of fact, the fault has been entirely with the contractor and 
his method and management, and not with the machine or 
hauling system.

The contractor should have a definite plan worked out 
for conducting this work to do it to best advantage. He 
should at the outset make a careful study of his engine 
before purchase, assuring himself that it is built for heavy 
hauling and will meet the conditions he has in hand. He 
should study its coal and water carrying capacity, getting 
provision in this matter for runs of about three miles without 
water and about six miles without coal. The wheels should 
be such that the road will not be damaged by the engine 
passing over it continually. A thorough study of the local 
conditions should be made to determine where water can be 
supplied at intermediate points and to determine whether 
the road will sustain heavy hauling at all points. Coal and 
water should then be provided at proper points along the 
route and the supplies properly maintained. A good man

to pulling a part of the load, or, under good conditions, 
attempted to do some other draft w’ork, and if it failed or 
broke, complaint was made to the builder. The builder would 
in many cases fix it up free of charge, and then, to avoid 
this, began making the engine stronger and more durable. 
The customer would continue doing harder work, and the

1 *4
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Loaded Wagon on Grade,

builder would improve his engine accordingly to get advan
tage of the advertising coming from this work, until to-day 
we have a powerful, well-built engine for road work, railroad 
work, sewers, reservoirs, and various heavy construction.

Now that these engines have been improved to meet the 
needs of a wide service on construction work, they 
tering the list of equipment of a very large number of 
tractors. But the experience of a contractor purchasing and 
starting to operate his first engine is too often along the 
following lines : He starts a piece of work, hauling his ma
terials by the use of horses. A salesman comes along selling 
traction engines, and starts the contractor figuring that his 
material can be hauled cheaper if he had one of the “most 
durable and everlasting” engines. The contractor finally 
decides to order one, and it is shipped. But when the engine 
arrives, the contractor finds that he has no driver for it, 
so he gets the first man obtainable for little money to run to serve as engineer is the next essential, one who under

stands machinery and will take proper care of the moving 
parts, using plenty of oil where necessary and keeping bear
ings and gears free from dust and grit. Loads should then 
be taken which can be handled easily by the engine. A good 

the engine will recognize proper loads. Troubles

are cn-

tcon-

c7

man on
along the road are thus avoided, and these are the chief 
source of expense.

In short, success with traction engine hauling, as the 
handling of any other work mechanically, depends on a 
study of the work in hand and of the mechanical aid for 
doing it, together with proper attendance and proper care 
of machinery. No machine can be started haphazard on a 
piece of work and then be depended upon to do it without 
proper attention or care. Yet mechanical aids, properly 
applied, are the greatest cost reducers of modern business.sasF

Traction Engine Hauling Wagon After Cable.
THE MANEY FOUR-WHEEL SCRAPER.

the engine. He hooks on his first load, goes about one mile, 
and then finds he must take on some more water. There is 
no water at hand, so a team must be obtained and some 
water hauled. The load is again started, and after a time 
the end of the trip is reached. Here the contractor begins 
to figure so much material delivered in so many hours, en-

More money is spent in earth excavation than for any
Earth excavating machinery,other class of construction, 

beside the simple pick and shovel, was unknown in this 
Many inventions have been made incountry 50 years ago. 

this line, and during these decades every earth mover has



THE CANADIAN ENGINEER Volume 20.366

and removed to the regular dumps. This, of course, is a 
very expensive method as the men receive $2 to $2.25 a day.

Commissioner Wm. H. Edwards, of New York, becarrte 
convinced that the 20th Century Grader and Snow Plow, tfcte 
Barron & Cole Company, sole agents, would solve this 
problem, as one of these machines does the work of 5o 
shovelers, and requires but two horses and one man to 
operate.

sought for a practical self-loading and quick dumping 
vehicle of large capacity.

An excavator may be a valuable machine or tool, but it 
will not do cheap work when it is necessary to serve it with 
a large number of vehicles, to keep it busy. A wagon, car, 
or vehicle that does not dump and spread its load is 
likewise expensive to operate. A celebrated authority on 
earth excavation once said “The most useful tool or machine 
for earth excavation is one that not only loosens and loads 
the earth, but having transported its load, dumps and

The machines work in gangs of two and three piling th.e 
snow in the gutters from where it is taken away. By the use 
of the Maney in connection with the 20th Century Snow Plows 
streets that ordinarily are blocked during a heavy storm cazi 
be kept open to traffic. This was done during the past winter 
on Broadway and Fifth Avenue in New York. As soon as 
3 inches or 4 inches of snow had fallen the Commissioner 
ordered the plows out and they were kept working steadilv 
during the storm with the result that when the snow stopped 
falling the streets were open, the snow piled and ready to be 
carted away.x : #

ROAD HONE.

The implement illustrated above accomplishes a result 
which has never been obtained by any road-building machine 
of any kind ; namely, smoothing crowding and puddling- 
eartl roads, at the same time removing inequalities and 
wavy effe ts in the surface. This is accomplished by the 

distributes it without additional cost. Such a machine, if arrangement of the three blades between two runners, as 
its initial cost is small, will revolutionize earth work.” shown in the cut, which in effect makes this implement

Four a “Road Plane,” cutting the high spots and carrying the 
surplus material which is cut from the high places and de- 

It is positing same in the low spots. All implements of similar

Dumping and Spreading Under Water.

This was a prophetic remark and the Maney 
Wheeled Scraper is the realization of it.

It does work cheaper than any other excavator, 
simple in construction and operation. Its strength and character now in use, while they do excellent work in filling- 
durability are beyond question. It is in no wise an experi- ruts> follow the contour of the surface of the road, leaving 
ment, or an untried machine, as is evidenced by the many waves or inequalities of the surface practically as they 
testimonial letters we have received. were.

In place of the cutting-edge on the first blade as shownIn building an embankment for the Reclamation 
Service to be impervious to water, containing 170,000 cubic *n *he cut, teeth of tempered steel spaced three inches apart

may be substituted. By substituting these teeth, anyards, the material being mostly hardpan, with an average 
haul of 400 feet, the cost with Maneys was only 14 cents 
per cubic yard which included the cost of moving the plant to 
and from the work, which amounted to about $2,000. This, 
we believe, is the cheapest cost ever recorded for embank
ment work of this class.

I he front wheels are 30 inches in diameter. The rear 
wheels 48 inches. The wheeler pan is elevated by a clutch 
and sprocket wheels, and when the pan is at the proper 
height for dumping, an automatic trip throws the clutch on extremely rough or hard surface may be leveled or smoothed
the axle out of gear, stopping the winding and preventing by going over the road once. The cutting-edges on the
the machine from becoming spool bound. The load is angles are made of high-tempered steel, and are adjustable,
taken into the pan from the front, but it is dumped through and may be easily removed for sharpening or renewal,
a gate in the rear, 
deep and 46 inches long.

s»wœs!f'4®'

Road Hone.

The pan is 45 inches wide, 25 inches All parts of this hone are made of steel and put together 
with hot rivets, making it practically indestructible. These 

In municipal affairs, nothing during the winter season machines are to feet in length, 3%, 4% and $% feet in 
is of more importance than the problem of keeping the streets width and weighs complete with draft chains, 275, 300 and

330 lbs. respectively. It is easily drawn by one pair ofclear of snow.
A decade ago our large cities and towns paid but little horses, 

attention to such matters but the increase in business and in Seventy-five per cent, of the primary work of the towns 
be done by the use of these machines at 

onedhird of the usual cost of doing this class of work. After 
a road has been properly shaped and crowned, it may be 

almost entirely by hand, a large gang of men being em- maintained in its best possible condition by the use of these 
ployed, shoveling the snow from the middle of the streets into machines after storms at a cost of four or five dollars per 
the gutters, where it was piled for shoveling into the trucks mile for the year.

traffic has made this one of the chief problems the superin- | 0f Canada 
tendent of street cleaning has to meet. 1

may

In New York City the work has been done in the past
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and oil asphalts. The native asphalts are produced in 
nature at ordinary temperatures by natural causes, extending 
over a long period of time. The oil osphalts are produced 
industrially by the distillation of asphaltic oil. The first 
material is produced by natural causes ; the second by in
dustrial processes, subjected to all the variations inherent 
in such processes as manipulated by the hand of man. 
There is a very striking difference between the two materials.

BITUMINOUS ROAD BINDERS.

Demand for a form of construction for main highways 
that will satisfactorily resist the destructive effect of motor 
travel, which, it has been found, the ordinary water-bound 
macadam or broken stone road fails to do, has led to the 
use of bituminous substances as a binding or cementing 
material for the mineral aggregate, with results which are 
generally accepted as being of great value. From the out
come of service tests, however, it is now recognized that the 
different forms of bitumen, petroleums of different origin, 
residues from these oils obtained by distillation of different 
consistencies and more or less carefully prepared ; the native

While satisfactory sheet asphalt pavements have been 
constructed with both materials, this is due to the fact that 
the consistency of the bituminous binder in this case is 
much harder than where the same materials are employed 
in road construction. Where the oil asphalts are made of 

solid bitumens, such as the lake asphalts, and the by-pro- a sufficiently soft consistency to enable them to be used 
ducts of various industrial processes, are of very different \yith the mineral aggregate of rock by the penetration or

It is important, therefore, that mixing processes, such material is very susceptible to the
occasioned by the sun’s heat. It is drawn to

value for such a purpose, 
the highway engineer should be thoroughly acquainted with 
the character of these bituminous materials and their rela
tive value in order that he may use them intelligently.

temperatures
the surface and the road becomes sticky and unpleasant, 

eventually the binder is altogether lost. The native 
asphalts, on the other hand, have a much greater body and 
stability. They remain where they are placed in the road, 
and are not drawn to the surface by the sun. On this 
account they have proved to be far superior to the oil

and

The tars, being the products of industrial processes 
which are not regulated with the object of producing them 
as a principal output and of a high and uniform grade, but 
solely as by-products, do not compare in any way with the 
native bitumens in suitability for road-building. They have 
been used only because of the low prices at which they are 
put on the market to get them out of the way.

asphalts. ,
In this connection it appears that much confusion has 

arisen from the statement that the asphaltic oils in use as 
dust palliatives, or as bituminous binders for road surfaces, 

Tars are bituminous substances in that they resemble j contain certain percentages of asphalt, and this has fre- 
bitumen, but they contain no bitumen. Bitumen is the j quently led to the belief that the stated percentages repre

given by Latin writers, especially Pliny, to various ; sent that amount of native asphalt which has been added to 
forms of hydrocarbons found in nature, and now recognized , the oil. This, of course, is not the case. It merely means 
under the names asphalt, maltha, petroleum and natural j that if an oil, of whatever consistency, is heated until the 
gas. The Office of Public Roads, United States Department ! more volative portion is removed, and the residue has a 
of Agriculture, in a recent circular (No. 93) has defined consistency such that a No. 2 cambric needle will penetrate 
petroleum, maltha and asphalt as follows :—

name

10 millimeters in one second under a weight of 50 grams

xrcs : sisrrp f-r* ^3™
, „ ■ , , . . . ... , , c . temperatures, such as that existing when a road surface is

(1) Paraffin petroleums, (2) sem,-asphaltic petroleums, and p -n {hc sun in summer.
(3) asphaltic petroleums. Paraffin petroleums occur mainly __in the eastern part of the United States, and arc typified by The most important^road-building of the
the Pennsylvania oils. The semi-asphaltic variety occurs in m Massachusetts and ew r - binders They
the southern and middle western parts of the United States, the superiority of the lake 7hpha,t .^ ^ be camed way 
Texas is one of the main sources of this type. Asphaltic do not “bleed”-commg to the
petroleums occur in the western part of the United States, by vehicle tires or tracked into houses, nor do they volatil e, 
particularly in California.” and 50 lo5e thelr anting qualities.

So far as the United States is concerned, the adapta
bility of asphaltic macadam for city boulevards and town 
streets, as well as country roads, is firmly established, and 

doubt that this form of construction is destined

Asphaltic petroleum is also found in the Island of 
Trinidad, British West Indies.

“Malthas.—Malthas are very viscous semi-asphaltic or 
as asphaltic native bitumens, holding an intermediate posi
tion between the petroleums of an asphaltic nature and the 
native asphalts.

“Asphalts.—Solid or semi-solid native bitumens, con
sisting of a mixture of hydrocarbons of complex structure, 
largely cyclic and bridge compounds, together with a small 
proportion of their sulphur and nitrogen derivatives, but 
free from any appreciable amount of solid paraffins, melting 
upon the application of heat, and evidently produced by 
nature from petroleums containing little or no solid paraffins. 
Solid or semi-solid residues, produced from probably similar 
oils by artificial processes are sometimes called apshalts, 
but should more properly be termed oil asphalts.”

The point of the greatest interest in these definitions, 
as far as the use of these materials in road construction is 
concerned, is the differentiation of the asphalts into native

there is no
to be very widely adopted wherever the condition's demand 
a smooth, dustless, durable highway of moderate cost.

A SMALL PLANT FOR ROAD MATERIALS.

Much interest is being shown at the present time in the 
and operation of stone-crushing and gravelarrangement

plants, since the importance of both portable and stationary 
plants of this sort has increased in proportion to the in- 

in good roads and concrete construction. Cities and 
road boards maintain such plants in a large number 

of cases, and not infrequently private parties or contractors, 
who do large amounts of local road work and concrete con
struction, build and operate their own plants.

crease
county
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crank is fitted with an adjustment, which enables the flow 
of the materials to be regulated from 200 to 400 cubic yards 
per day, according to the desired capacity. The feeder js 
built with concentrating side plates, which gather the san-cl 
and small gravel and deliver them to the centre of the

A small plant for excavating and preparing sand and 
gravel for road work, concrete and similar purposes, which 
is illustrative of what may be done in this line, is operated 
by the Mount Calvary Sand and Gravel Company, near 
Columbus, Ohio. There is a great deal of gravel surfacing 

the roads in the vicinity of Columbus, and the trough-shaped belt conveyer. The latter transports the ma
terials up an 18-degree incline on a trestle to the top of the 

house. The conveyer is a 16-inch Jeffrey five-ply
It travels at a

done on
principal demand on the plant is from this source.

In the early extensive road improvements in the central 
and southern parts of the western half of Ohio gravel was 
used for the wearing surface. This early work was prac
tically confined to the region where an abundance of gravel

screen
rubber belt, having an extra rubber cover, 
rate of 250 feet per minute.

Approximately 50 per cent, of the deposit in which th-e 
pit is located consists of sand. The sand forms a convenient 
bed on the conveyer for boulders measuring 8 to 12 inches 
in diameter, so they are carried up on the belt without 
rolling. The conveyer discharges the material to an inclined 
Jeffrey revolving screen, which separates the sand from the 
stone. The sand drops to bins below the screen, while the 
tailings are dumped through a chute, set at an angle of 
40 degrees, leading to a crusher. The latter can be adjusted 
for reducing the boulders to cubes from %-inch to 2^-inch 
sizes. It discharges into a bucket elevator of the continuous 
Jeffrey type. This elevator has buckets 12 inches long by 
8 inches wide and 12 inches deep, mounted on a continuous 
chain. It delivers the output of the crusher to a second 
revolving screen, which separates the material into foUr 
different sizes. The first part of the screen removes the 
dust ; the second portion, the pea-gravel ; the third part of 
the screen removes the curbing, or concrete gravel, and the 
tailings, consisting of 2yi to 3-inch pieces, used for heavy- 
concrete and pavement foundation work. A 55-horse-pow-er 
horizontal steam engine supplies power for operating the 

elevator and screens.

Elevating and Screening Plant.

is found. The highways in and around Columbus have been 
improved rapidly in the past few years in a similar manner. 
The foundation bed in practically every instance is very hard 
stone, and the wearing surface is gravel. The use of the 
stone is the result of extensive gravel deposits in the western 
part of Columbus and vicinity, although strata of solid lime
stone and granite also occur.

In the Scioto Valley, in which Columbus is located, 
large areas are made up of alternating strata of sand and 
gravel. The latter is abundant in sizes, grading downward 
from the size of an egg. Boulders also occur in quantities 
in the deposits. Most of it consists of flint, extremely hard 
granite and limestone. These deposits were brought down 
by glaciers and spread over a wide territory. In this manner 
the valley was partly filled, and it is the opinion of geolo
gists that the entire western side of the valley is sand and 
gravel at the bottom.

When the gravel pit used by the plant in question was 
opened several years ago, some twenty-four to thirty work
men were required to operate it. But within the last year a 
mechanical installation has been made, which enables nearly 
80,000 cubic yards to be excavated, washed and delivered to 
cars or wagons each year with an average force of only 
nine men.

A steam shovel with a ?4yd. dipper is used for excavat
ing the material and loading it in 1 J^-yard side dump cars. 
A portable plank track provided for the steam shovel permits 
the latter to move about the pit readily. The shovel handles 
from 400 to 600 cubic yards per day, working against a face 
15 to 25 feet in height.

The cars deliver the material to a receiving hopper placed 
below the ground surface at a distance of 150 feet from a 
screen house. At the bottom of the hopper is a four-way 
adjustable plate feeder for delivering the materials to a 
belt conveyer. This feeder is operated by a crank and con
necting rod driven from the foot-shaft of the conveyer. The

conveyer,

The various sizes of stone are delivered by gravity 
bins, from which they are discharged through gates into 
w-agons, driven directly under the building. The bins also 

arranged to discharge into railway cars on a track under 
the structure.

to

are

Handling Crushed Stone at Plant of the Cedar Cliff Storv3 
Company.

On account a large portion of the deposits being sand 
a washing system has been installed to insure a clean pro
duct.
the bin through a flume to two Jeffrey spiral conveyers, each, 
set at an angle of 20 degrees in separate water-tight tanks. 
One of the spiral conveyers takes the sand from the bottom 
of the first tank and carries it into the bottom of the second 
tank. The conveyer in the second tank washes the sand 
again and discharges it directly to wagons. The water over
flowing from both tanks carries away the loam and clay, 
leaving the clean sand.

The sand is delivered by water from the bottom of

-
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DOUBLE CYLINDER STEAM ROAD ROLLERS. BITULITHIC.

We publish on this page two pictures of a type of pave
ment which is steadily gaining ground all over the continent.

Thdre are only a few' good pavements when all is said 
and done, and they all wrear out sooner or later. Engineers 
begin to admit generally, as they are reported to have done 
at the recent convention for arranging standard paving 
specifications, that the pavement illustrated here is a scientific 
design.

The Waterous Steam Road Roller is adapted to road 
making in all its processes. For breaking up old roads, the 
steel picks in the rear rolls are employed or a road plow or

Double speeds
make the Roller particularly useful in consolidating the 
foundation and in putting on the road metal and top sur
face, as the slow speed will give the necessary compression 
for the foundation work and the fast speed can be put on 
when less rolling weight is required.

The Waterous Roller has proved itself the most prac
tical power for hauling a road scraper. The cost of opera
tion is about one-third the cost of hauling with horses, and 
by using a Roller the centre of the road is being thoroughly 
consolidated while the gutters or ditches are being scraped

scarifier can be attached to the drawbar.

The modern conventional asphalt pavement is good, but 
Bitulithic is now admitted to be better, 
artificial bituminous sand stone, more or less granular and 
porous, the other an artificial bituminous limestone or trap, 
practically solid and waterproof.

Like many good inventions, bitulithic is really simple and 
consists only in covering well chosen broken rock in sizes 
varying from one and one-half inches, or one inch down to 
impalpable powder, with just enough bituminous cement to 
completely cover each particle of stone, no matter what size 
it is.

The one is an

In order to do this effectually, it is necessary to dry the 
stone thoroughly, thus avoiding the W'ell-know'n weakness of 
tar macadam—the stones of which have enough dampness to 
always prevent perfect contact with the tar.

I he stone thoroughly dried is stored and sufficient of 
each size taken in each batch to reduce the voids in the whole 
to approximately to per cent.

Having by means of a mixer, with several sets of blades 
two revolving shafts, covered this selected and dried stone 

with a carefully mixed bituminous cement at 
found from experience to be safe—that is, not hot enough to 
burn the bitumen and so injure its binding qualities, the 
product is spread on the street to the proper thickness and 
rolled when hot till it is completely closed.

Note the picture of section—if properly manipulated it is 
quite practical to “close up” bitulithic till not a pin point is 
visible in a sawn section.

After the surface is rolled to such a degree of density 
that the roller makes no further impression, there is then 
spread over it a thin coating of bitumen to fill the minute 
pores on the surface of the pavement, which is followed by 
the spreading of a thin layer of small stone chips which 
rolled into the pavement and give it a rough grainy surface.

Engineers have also been slow to realize that for 
ment of this type, an expensive and non-resilient 
foundation is not imperative.
Portland cement at $2.50 per barrel to pay for, are 
ready to lend a kindly car to the suggestion that perhaps 
after all their conservatism as to Portland cement 
may have approached superstition or fetish worship 
and that if a foundation of broken stone coated with bituro-
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Waterous Road Roller Hauling Grader.

The cuts on the preceding pagewith the road machine, 
illustrate the Roller doing this work on the level and on a 
heavy grade. This is only possible in a machine like the 
Waterous Roller, where the large steam space between the 
cylinders and the location of the dome on the boiler, permit 
running head-on down hill with little danger of flooding the 
cylinder with water.

are

a pave-
concrete 

Western Engineers who haveBesides acting as a traction for plow and road machines 
the Roller can be used to haul material for road building, 
and by the use of the driving pulley it can be used as a 
power for driving a stone crusher. Thus with the Waterous 
Roller, stone may be broken, hauled, and later rolled into 
place, all with the same machine.

more

concrete
even.

|-

(Surface) Columbia Bitulithic.
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The second photograph shows the rough surface of the 
Taking a look at the street as a

inous cement is laid on a rolled sub-grade and a waterproof 
surface which can be kept waterproof, laid thereon, perhaps 
after all that pavement is a better pavement than one laid 
on concrete. Anyway they are doing it and the horsemen 
like it.

Vancouver pavement, 
whole the casual observer would not distinguish it from 
asphalt, but the horses do. The roughness is there and the 
animals feel it promptly and reach out differently and more 

Information regarding the plant necessaryconfidently.
for laying this pavement can be had from the inventors, 
Warren Brothers, 59 Temple Place, Boston, who are pre
pared to instruct any town or city where there is not already 
a contractor laying bitulithic.

The Columbia Bitulithic Company has four miles of it 
to lay for the Province and some for the city, but most of

account of bad bottom, andthe city work is on concrete on 
recent sewer excavations.very

1 .■**1

(Cross Section) Columbia Bitulithic.

THE OPPORTUNITY FOR TECHNICALLY TRAINED MEN IN HIGHWAY WORK.*

By A. N. Johnson, State Highway Engineer of Illinois.

west to St. Louis. A portion of the road from Washington
was

In 1905 it was my pleasure to have an opportunity to [ 
address the Society for the Promotion of Engineering Edu- j 
cation, at which time 1 argued for more systematic instruc- at Cumberland, Maryland, in 1804. At this point the first 
tion in highway engineering. Since then the arguments for. considerable range of mountains was encountered, and it 
additional attention to the subject of highway engineering was necessary to locate the road over them. The route taken 
in our technical schools have been considerably strengthened was nearly the same as followed bv Braddock during the 
by the greatly increased activity in this line of work. French and Indian wars. The road crossed near Dans

Possibly some of you who have not followed recent de
velopments in highway construction are not aware of the 
magnitude of the public interest that is being aroused and 
of the already large practical results that have been secured.
It may, perhaps, be well to pause for a moment to glance 
at what has been done in the past and trace briefly this

already turnpiked, so that the actual construction began

Mountain over a “saddle-back.” Later on, about 1840, a 
portion of the road west of Cumberland was relocated, fol
lowing Will’s Creek, crossing just above Cumberland by a 
substantial stone bridge, thence along the bank of the creek 
through what is known as The Narrows, in this way avoiding- 
going over the mountain and making a road with compara
tively light grades. Moreover, the distance was not greatly 
increased.

growth.
In the early days of this, country the art of road-building 

was recognized as important, and given considerable atten-
should have far

Throughout the portion built as far as Columbus, Ohio, 
at which point the macadam proper stops, stone bridges 

usually made of what is known as one-man stone, that 
is, the stones were no larger than could be handled by one 
or two men. It is evident that some contractors in the olden 
days were to a degree proficient in the gentle art of making- 
what can be seen look like what it is not, for, while the 
faces of many of the arches are laid handsomely, the inner 
stones are put in very poorly, and the mortar has fallen out 
and exposed rock which are larger on the intrados of the 
arch than where they project through to the extrados. The 
natural result followed, and I have seen a number of these 
bridges which it has been necessary to support by timbers, 
and others that have entirely caved in; many others, how- 

still holding, apparently the only damage to them

tion. Had it progressed as it began, we 
different conditions to-day. Many of the roads first opened, 
that is, the through roads, were turnpikes. These were con
structed during the period from 1800 to 1840, chiefly in the 
longer settled portions of the country along the Atlantic 
seaboard. While the principal rule in their location seems 
to have been the straight line, yet the roads which crossed 
the mountains were located, in many instances, with con
siderable skill. Their location, however, is not such as would

were

be made to-day. They were usually contracted for with a 
limitation as to maximum grade, generally five degrees, or 
about eight and one-half per cent. The contractor, there
fore, allowed himself in every instance the maximum grade, 
thus causing considerably more rise and fall than present 
good practice would permit.

The most noted of the roads built at this period is the 
National Road, which joined at Cumberland with the private 
turnpikes that had been built from Baltimore through 
Maryland to Cumberland. It was proposed that the National 
Road should run from Washington through the Alleghanies

ever, are 
being to the parapet walls.

The road, for the most part, was paved about twenty- 
feet wide with large stones, which still remain, and where 
it has not been kept up and the layer of smaller material 

rougher road could scarcely be imagined, 
immense amount of travel

has worn away, a
In times past there was an 
this road. Inns and toll houses were located at compara, 

short intervals. Stages and caravans were scarcely

over

* Paper presented before the American Association for 
the Advancement of Science, St. Paul, Minn., December, 
1910.

oufof sight of one another, as all of the trade to the Ohio 

from the East went by this route. To-day many por-country
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tions of this road are scarcely used. The Baltimore and Ohio 
Railroad, which it parallels closely, has absorbed all the 
through traffic, and the travel in the neighborhood is on the 
roads at a right angle to the former line of travel.

It was the introduction of the railroads which turned 
the attention of the engineers of that day from locating 
wagon roads to the location of steam roads. From then 
until but a few years ago, highway construction and loca
tion received scant attention from the engineers, and there 
was apparently little interest taken in the rural roads in

tically all of which has been under engineering supervision, 
and two-thirds of which have been spent within the past six 
or seven years.

the past few years have seen a greater proportionate 
amount expended. Some of the counties of California 
appropriating more than many States.

are
Within the past two 

or three years, for example, Los Angeles county appropriated 
$3,000,000; San Bernardino county, about $2,000,000; San 
Diego county, $3,000,000. In each instance these counties 
secured engineers trained elsewhere.

In addition to the expenditure for improvements under 
the direction of highway engineers, there still remains a 
much greater amount

any
section of the country until about the year 1890 and the few 
years following, when the advent of the bicycle called the 
attention of large numbers of people to the condition of the 
roads. The interest and agitation brought about at that time 
resulted in the States of New Jersey and Massachusetts con
sidering the question of highway improvement from a state
wide viewpoint.

spent annually on our roads and 
bridges, which, for the most part, is not spent under 
with technical training in highway work. The statistics 
gathered by the United States Office of Public Roads show 
that a total of eighty millions of dollars a year is spent 
on our rural roads, the annual expenditure is nearly 
$7,000,000.

men

It was at this time, 1893, that the first course offered 
in highway engineering in this country was opened at Har
vard University. Lectures were given at that time by Mr. 
W. E. McClintock, chairman of the Massachusetts High
way Commission. After that, up to 1905, eleven of the 
fifteen principal schools in the country gave courses in high
way engineering, although the time devoted to such courses 
averaged but thirty-two hours. In the past few 
number of schools have greatly enlarged this work, and give 
nearly as much time to the subject as is given to other 
branches of civil engineering.

At about the same time that the States turned their 
attenion to road improvement, the Government also ap
pointed a bureau of inquiry on the same subject. Unfor
tunately for the first few years of the history of this branch 
of the Government service, it was not conducted on a plane 
that could command the respect of scientifically trained 
men, and it has been only within the past six 
years that it has been brought to a standard that makes it 
an aid to engineers generally.

We are now on the eve of a renewed interest, which will 
result in as great an advance as was made in the early 
90’s through the influence of the bicycle. A few years ago, 
if the roads extended for eight or ten miles in good condi
tion, they satisfied the needs of that locality. To-day the 
automobile demands stretches of road from one to two hun
dred miles in length, and not only have the demands been 
made, but the construction of these long stretches of road 
is actually under way. In Massachusetts, the roads that were 
constructed have been gradually connected until there are 
long reaches, one piece so connecting with another that 
practically all sections of the State can now be traversed 
over improved roadways. New York is building roads 
throughout the Adirondack sections for little other purpose 
than to accommodate this class of traffic. Massachusetts, 
aside from the road work of its highway commission, has 
constructed many miles of boulevards and parkways, ex
tending the park sytsems many miles in all directions, con
necting the seashore drives with inland woods and ponds. 
Connecticut has constructed trunk line roads ; likewise New 
Jersey ; and yet, this work is but in its infancy.

It is, perhaps, well to glance for a moment at some of 
the expenditures that have been made for improved roads 
outside of those made by local communities for the improve
ment of their village or city streets. During the period since 
1893, twenty-four States have made appropriations for road 
work to be done under engineering supervision. The total 
amount appropriated by the States for this work up to 1909 
vas about $56,000,000. In general, an equal amount has 
oeen
amount of road work done is not less than $112,000,000, prac-

With the fact generally recognized, and becoming 
and more apparent, that much of this money, through 
wasteful methods of construction, does not make to the tax
payers even a reasonable return, there is being placed, and 
will be placed, still more funds under trained

It seems to the writer that in our plans for road im
provement, both those that have been carried out and those 
under consideration, we have neglected to provide the 
trained men, or if we have not wholly neglected it, 
giving it the consideration that is necessary if we are to 
have

more

men.
years a

are not

a well-balanced development. Generally, the 
ments that are made in comparing the work in this country 
with that in Europe, particularly in France, seem to be that, 
while there are as well-constructed roads built in this country' 
as abroad and as scientific methods of construction used, 
our systems of maintenance.are far behind, with the result 
that in general our roads suffer in comparison. Proper 
maintenance means proper administration ; work planned 
and laid out on a scientific basis, necessarily involving the 
constant employment of men especially trained for main-

com-

or seven

tenance work. France has provided for this most important 
feature of maintenance by a school, long established, for 
such training. There it is recognized that there is a definite 
career in administering the public highways.

In this country we have begun on an era of road im
provement. We are interesting and educating the public 
at large to an appreciation of the value of this phase of 
improvement. The public is becoming convinced, and is 
investing, and ready to invest still more, money in such 
work. If such improvements are to be a success they must 
be maintained. It is necessary that the best methods of 
administration and construction be understood and studied 
together. A body of trained men will be needed ; is in de
mand now. Are we preparing to take care properly of the 
expenditures made and to be made. Do we provide in our 
technical schools for this line of public work as we should 
provide in order to have it administered in the best fashion, 
and in a way to secure a system of roads equal to the needs 
of the near future.

It is the writer’s opinion that we are not ; that our 
technical schools, even where courses in highway engineer
ing are given, are too confined in scope and conception ; that 
the student is not, as a rule, given much encouragement as 
to the possibilities of a career in highway engineering.

It would seem, therefore, that the engineering schools 
have a twofold function in working toward the desired end.
In the first place, they should enlarge the scope of their " 
courses ; study present methods of administration ; devise 
improvements over present methods ; study economic con-

added by the local communities, so that the total

/



situations the broken stone road or macadam, as it has 
to be called from John McAdam, its greatest English 

expounder, has very well filled the roll of a cheap and fairly 
durable pavement.

The change in traffic conditions in the last few years 
has altered the situation very materially. Where formerly 
good macadam was all sufficient for the traffic, to-day ruined 
roads are in evidence unless the authorities have kept abreast

ditions that govern a system of roads. And secondly, by in
structing the young men in the various technical schools 
as to the possibilities and importance of the work they 
would exert a strong influence throughout the country for 
the betterment of conditions. To-day, people in many com
munities are ready to admit that their methods of admin
istration are wrong and do not give the results they wish, 
but at the same time they do not know how to better them.

It may not, perhaps, be amiss to cite a specific point that 
has come under my experience. In Illinois, and the same 
applies to nearly all the States in the upper Mississippi 
valley, and to others situated in other sections of the country, 
there is expended on highway bridges not far from one-half 
of the total amount spent by the rural taxpayers on roads 
and bridges. That is, in Illinois, there is expended upwards 
of three millions of dollars per year on bridges. In but few 
instances, so few that we may say practically all, have 
bridges been erected under the supervision of an engineer 
retained by the local officials paying for the bridges. They 
have been designed almost exclusively by the companies 
erecting them, with the result that they were made as light 
as possible, and cost, in too many instances, much beyond 
the worth of the structure. Slipshod, ephemeral devices and 
contrivances were employed, and it is no unusual experience 
to replace a structure in the course of eight or ten years. 
The State Highway Commission of Illinois was, I believe, 
the first State Commission in the country to give specific 
attention to highway bridge construction. There was offered, 
without cost to the local officials, assistance in the design, 
estimates and supervision of the erection of such structures, 
with the result that a most marked change in the character 
of highway bridges has been made. Concrete bridges were 
introduced where formerly light, temporary steel structures 
had been built, simply because the local officials did not 
have the experience or knowledge to erect the proper

come
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Westmount, Quebec, Westmount Avenue. 
“The Modern Tarviated Pavement.”

of the times and treated their roadways to withstand modern 
traffic. The automobile has brought about this change. 
The soft pneumatic tires, at first looked upon as a solution 
of all road difficulties, proved the worst of enemies to good 
roads. Their griping, yielding surface took fast hold of the 
binder and even the stones of a macadam road, and the 
tractive effort of the vehicle was expended in throwing the 
road over the landscape.

Surface applications of bituminous materials, refined 
tar, oils, and the Tarvias, have served to hold the surface 
temporarily, but it has been recognized by good engineers 
everywhere, that the remedy should begin lower down and 
that the road should be constructed throughout to stand 
the increased strain put upon it.

structure.
Shortly after the inception of this work by the Illinois 

Highway Commission, it was taken up by Iowa, Wisconsin, 
Minnesota and a number of other States. So little atten
tion, however, had been given to the subject that there were 
few text books or specifications extant that provided proper

Traffic con-loading for the designing of these structures, 
ditions had changed, methods of construction had changed, 
with the result that it was necessary to develop specifica
tions and many of the important details of construction.

The appreciation of this work on the part of the public 
is manifest, and illustrates the opening that there would 
be for engineers if proper methods of administration were
possible and better understood.

Improved methods of administration are studied and 
knowledge of them dispensed to-day almost solely through 
the various state highway departments that have been estab
lished from time to time. It seems now that the time has 

when not alone the necessity but the opportunity forcome
the practical application of these principles should be made 
a matter of more serious study in our universities, so that 
knowledge of them may be more widespread, and may be 
better understood by intelligent men everywhere. Stratford, Ont., Charles Street. 

“The Modern Tarviated Pavement."

MODERN PAVEMENT CONSTRUCTION. Bituminous pavements constructed by the mixing methç^j 
The zone between the paved streets of the business answer the requirements very well indeed, but their hig-j^ 

district and the country road has always been a difficult cost limits their use except in favored situations. Exceller^ 
problem for the municipal engineer. Often confronted by examples of this class of work an °un< in Ottawa and 
traffic conditions that would warrant the use of stone block Hamilton. The materials used ave na n n ne tar an<^ 
or other high cost permanent pavement, he is yet bound by crushed stone. While the cost hçis >CLn lcasonaic, it

long mileage that limit his not been low enough to recommend the method, in gener^considerations of cost and a 
choice to a pavement of a low cost of construction. In many suburban use.

-
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Another method of construction has lately come into 
prominence and has become known 
method.

rolling'. The road is now well rolled. This rolling is an 
important feature in the construction of the 
by its means the 1 arvia is mixed with the gravel or sand 
and then the combination of the two is forced up between the 
second layer of stone, forming a matrix, which holds the 
stone in place very firmly.

After the road has been well rolled and the matrix is 
shown to have come up between the stone, another layer of 
hot 1 arvia is spread upon the road, 
be about

as the penetration 
1 he first of the modern work along these lines 

was put down in 1906 at Somerville, Mass., under the direc
tion of A. B. Cowdery, formerly of the Barrett Manufacturing 
Company, and now the district

pavement as

manager ot the Paterson
Manufacturing Company, of Toronto and Montreal, 
first street, Essex Street, proved such 
building of such streets has been widely copied.

Two years ago, Mr. Cowdery made further improvements 
in the method of building the 
name of the Modern Pavement.

The
a success that the

This coating should 
1% gallons to the square yard, and like the 

first, should be very evenly distributed to get the best results.
A light coating of %-inch stone is then spread upon the 

road and the road rolled until solid, 
necessary in applying this light layer of stone, as enough 
should be put on to thorughly chink in and smooth up the 
surlace, but not enough should be applied to form a distinct 
layer. If a layer is formed, it is very apt to cause trouble 
when the third coat of Tarvia is applied.

In every part of the operation,
Tarvia should be

pavement and gave it the

During the past season, roads of this type were built in 
VVestmount, Toronto, Stratford, 

Outremont, and by the Harbor Commission in Montreal 
and at Truro, X.S.

Considerable care isBerlin, Guelph, Picton,

The Modern Pavement has been a gradual growth, but 
as' it is laid to-day, many novel features are presented, 
foundation is built as for

The
an ordinary macadam road, but 

care must be exercised to get a good solid base, well drained 
and well consolidated.

the following coats of 
so put on that they go through and unite 

with the coat beneath, thus forming a solid pavement thor
oughly coated with Tarvia from

Putting a good surface on a poor 
base is not economy since the best of tops will go to pieces

top to bottom.

A VVestmount Pavement.

with a yielding foundation, 
or clayey, especial 
well drained firm base.

The base caurse is laid with 
stone, sized to 
i-inch screen

Wherever the ground is soft If a rough surfaced pavement is wished, the road 
be finished by adding peastone or gravel with further roll
ing. On level stretches of road, or where a smooth surface 

a good quality of broken is wished, another coat of Tarvia is applied, 
pass a 3-inch screen and be retained

may
precaution should be taken to insure a

Under heavy traffic conditions or on level ground, this 
coat of Tarvia is found to be economical and desir- 
In the case of heavy grades or where it is desirable 

to have the rough surface produced by the faces of the stone 
coming to the top, it is omitted.

When the third coat is put on, it should be spread on 
very evenly to an amount not exceeding one-half gallon per 
square yard. A light coating of screenings, or gravel, is 
then applied and the road rolled again, 
on the road after rolling, more gravel or screenings must 
be supplied.

on a
■ * sually four inches are sufficient, but if the third

foundation is soft, a greater depth of stone should be used.
1 he stone is consolidated with a ten-ton roller and filled with 
gravel or screenings, as is usual in the construction of a 
good macadam

able.

When the rolling is finished, 
there should be no free filler left on the surface.

A layer of sand

pavement.

or clean fine gravel is then spread over 
Thls la>7er should not exceed 4% inches in 

thickness and the road should not be rolled after the appli
cation of the material. Tarvia, heated to a temperature of 
250 degrees, is spread evenly over the sand using a little 
less than one gallon per square vard. The layer of sand 
or gravel retains the Tarvia and does not permit it to run 
down into the base

the surface.
If Tarvia shows

The novel features of this construction are the use of 
the large stone throughout the pavement from the founda
tion to the top. 
sized stone have long been recognized, especially in England, 
but it has not been feasible to hold them in place in the 
ordinary water-bound macadam. The use of a bituminous 
binder permits, however, the solution of this part of the

The added wrearing- qualities of a largecourse.
Over the Tarvia is then spread another 

same sized stone
layer of the

as used in the base, gauging the thick
ness so that it will add about 2^ inches to the road after
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which distribute the Tarvia evenly over the whole surface. 
As it is impossible to apply a coating- of stone evenly, sortie, 
variations must be permitted in the coating of Tarvia and 
a skilled workman can do this with his hand and eye, So. 
that a more perefct job is permitted than where an 
coat of Tarvia is Applied by machine over all the surface

The use of tank cars equipped with steam coils makes, 
this method equally favorable for contracts wntch are larg-e 
enough to use a tank car of material. In this case, the 
Tarvia is heated in the tank car and then drawn into the- 
tank wagons, which are equipped with fire boxes for final 
neating of the Tarvia and with spraying apparatus for dis_ 
tributing it on the road.

On smaller jobs and where it is more feasible to ship, 
n casks, the Tarvia is heated in kettles and distributed with 
some type of pouring can, ,or in case wheel kettles are avail, 
tble, through a hose and nozzle attached to the kettle.

The care and cost of maintenance of the Modern Pave_ 
ment will vary with the traffic conditions. In any case 
however, it will be found to be a very practical pavement to. 
keep in good condition. Repairs where necessary can be 
zery easily made, since fresh applications of tar materials 
vill unite easily with the surface of the old road and patch
ing, when necessary, due to trench openings for pipes, 
be made in an extremely satisfactory way through the 
ployment of an inexpensive outfit. The Modern Pavement 
in this way differs from other pavements of a like quality 
of permanence, since these require in almost every instance 

expensive plant for mixing and supplying the required 
materials. The surface also lends itself admirably to the 
application of thin tar materials as dust layers and as ro^d 
preservatives.

Roads built with Tarvia materials and kept up by an
nual applications of thin Tarvia, have shown, in the vicinity 
of Boston, Massachusetts, a great economy of up-keep over 
other methods of maintenance.

A further development of this type of construction win
at

tacks a problem which is presented to every road engineer 
in a very practical way. Future improvements may be 
looked for in the method of applying the Tarvia and in thti 
arrangement and sizing of the stone.

evert
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be watched with interest throughout the Dominion. It
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Capt. Killaly Gamble,
Secretary of the Ontario Land Surveyors.

problem, and a road is produced which will stand much 
harder wear than a road built with the ordinary ^-mch to 
i X-inch stone on the surface. The employment of a larger 
stone also makes it feasible to use a bituminous pavement 
on a much higher grade than before, since the larger stone 
at the surface form a desirable roughness, giving a foothold 
for horses. Grades of upwards of io per cent, have been 
conquered in Westmount in this way where before it was not 
thought feasible to lay any kind of a bituminous pavement. 
The larger stone also gives a much greater stability to the 
entire pavement, and if ordinary care is used in the con
struction, no trouble is experienced with the rolling up of 
the pavement into waves, an undesirable feature which has 
been inherent in bitumious pavements constructed with a 
mineral aggregate of small sized particles.

The idea of using a matrix to bed the second course 
of stone, is not entirely novel, but the method of forming it 
by the penetration method is entirely new. The results

Spreading Tarvia on.—Second Course.
have been admirable so far; the method has seemed to be 
in every way equal to the older and much more expensive 
mixed methods. The pavement when finished and thoroughly 
consolidated, seems to be compact and stable throughout. 
Even with a comparatively heavy traffic, it stands up \\ ell 
and has all the desirable features of a macadam road with
out its drawback.

At this time, only a general idea of its cost in different 
situations can be given, but careful records have been kept 
in a number of places and the costs, even under unfavorable 
conditions, does not much exceed $1.00 per square yard. 
In favorable places, the work may be brought down to as 
low as 75c. per square yard. By modifying the specification, 
re-surfacing work can be done at an extremely reasonable 
figure, even below 50c. per square yard.

The methods of applying the Tarvia vary greatly in 
different places, due to the differences in transportation 
facilities, to the situation of the work and to the size of the 

At Toronto and in Westmount, Tarvia was deliv-contract.
ered directly from the factories of The Paterson Manufac
turing Company to the job in tank wagons.

supplied with spraying apparatus giving an
These tank

wagons were
atomized spray of Tarvia. To operate the nozzles properly, 
pressure was necessary, and this was supplied by a steam 
connection from the road roller which was used to draw the 
tank wagons over the road. The apparatus works perfectly 
and a good workman is able to put on a coating, varying 
from one-fourth of a gallon per square yard up to two gal
lons per square yard, with perfect evenness, 
experience is necessary to gain this skill, but once gained, 
better work can be done than with automatic sprinklers

Some little
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It follows, then, that conditions which detract from 
the prosperity of the farmer have a serious effect upon 
the trade conditions of the country, and an improve
ment in conditions which add to the farmer’s income or 
profits will have a tendency to better the trade of the 
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was the condition of the highways 
in fall, winter and spring. In some communities to-day 
at certain seasons of the year the rural highways 
almost impassable, and for weeks at a time the farmer 

thinks of attempting to team to market. The farm
er, knowing that such conditions recur with the sea
sons, has been in the habit of marketing his crop before 
the roads break up in the fall. This means that in the 
autumn there is an over-supply upon the market ; prices 
drop to that point where the commission man, the mer
chant and the storehouse-keeper can afford to buy and 
store for distribution at a period of the year that the 
farmer cannot reach the market.
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I he farmer—the producer—loses on the sale, and 
the consumer, instead of paying the producer, pays the 
middleman. The producer, therefore, gets a lower price 
for his products than he would if he could supply the 
market more uniformly.

Aside from the lower selling price, the expense of 
hauling produce over the ordinary country roads is 
other source of loss to the farmer. The cost of hauling 
over ordinary unimproved roads varies from fifteen to 

,, , . 1T „ sixty-five cents pier ton mile, with an average of about
\ol. 20. IORONTO, CANADA, MARCH 2, 1911. No. 9. twenty-five cents. On good macadam roads or better,

properly maintained, the cost will be from twelve to ten 
cents per ton mile. It may be fairly claimed that this 
excess over the twelve cents pier ton mile may be styled 

J a loss to the farmer, and these losses work direct losses 
375 ■ to the merchant and the manufacturer.
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Not only does the country merchant and the whole
saler suffer because of this intermittent marketing of pro
duce, but the railways find great difficulty in handling 
the irregular traffic for them. At one time they 
working their men

are
and rolling stock capacity, and at 

3Ù, another time thousands of cars are idle.
364 : Communities to-day realize that the market high- 
36b ways leading to commercial centres must be improved. 
367 The city of Toronto and the county of York are preparing 
369 to sPcnd $300,000 on market roads leading into the city
369 Toronto. This is the first example of a Canadian city
370 granting money to improve highways outside of the city 
57- limits, and it is confidently expiected that results will

encourage other centres to lessen the cost of living by 
transportation.

379 1° Canada most of our roads have been maintained
380 by the statute labor system, and frequently the money 

spent on repair work has been as good as wasted. With
■y the establishment of good roads systems and the

struction of roads to government standards, it is time 
3S that our roads were built and maintained under the direc- 
38 tion of experts, that we may receive good value for our 
60 I outlays.

con-
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ONTARIO GOOD ROADS ASSOCIATION.TORONTO’S WATER SUPPLY AND ITS CITY
ENGINEER. There is a meeting this week in the city of Toronto 

of the Ontario Good Roads Association. This associa
tion is composed largely of those who have to do with 
the rural highways of Ontario, and it is gratifying- 
learn the wide interest that is taken in the work of this 
organization and the attention that is being given to local 
transportation, which is undoubtedly the greatest 
most difficult problem in Canada.

Toronto has of late been, and remains in a precarious 
position relative to its system of water supply.

Forty million gallons of water is daily demanded 
from the lake.

This water gravitates by means of an intake pipe 
from a point immediately south of the Island, proceeds 
under Toronto Bay, and discharges into a well, from 
which it is pumped to the city mains.

Within the last three months Toronto has been 
twice without water for short-time periods.

an<3

In the struggle of the pioneer settler no one had 
time or money to do anything with the roadways, 
as a

and
result for years after the settlers hauled their freight 

over roads well-nigh impassable.
It is just now that people are realizing the leakages 

caused by the daily cost of such haulage. Organizatio
The cause of failure has been proved to exist in a 

break into the six-foot steel intake pipe at a point about 
600 feet south of the Island. Consequently, Toronto has 
had to rely upon Bay water for its supply. Fortunately, 
the water is being disinfected in a most thorough mannet

little in-

. . ns
such as the Ontario Good Roads Association do splendid 
work making known the great value of good roads, and 
in showing that the poorest roads are the most expensive

With the introduction of the automobile, both light 
and heavy, the time has arrived when new roads must 
be built, and existing roads put into such condition that 
interchange of products will be easy and cheap.

To do this efficiently and economically it will 
necessary that the work be carried on by the provincial 
governments, so that this work may be directed from 
central point, for, unless some broad, general plan 
adopted and adhered to, local influence will be continuallv 
at work undoing much of the larger scheme. All this 
going to cost money, and the taxpayer must be educated 
to know that it pays him to build good roads, and it j 
through the Good Roads Association that this work can 
best be done, for then the people will enter heartily into 
the project, for they will realize the advantage and itri_ 
portance of the movement to themselves personally.

by calcium hypochlorite. Consequently, very 
convenience has resulted from the mishap, and the city 
has, with the exception of a few hours, been supplied 
with wholesome water of a sufficient quantity.

As is the case in practically all civic engineering 
mishaps, the permanent engineering staff has been '.he 
target for much adverse criticism.

This criticism has been in the most part grossiy 
unfair, and of a nature to create reflections of an odious 
character upon the City Engineer and his lieutenant 
(Waterworks Engineer Fellowes).

The accident to the intake pipe is of a character 
which no engineering knowledge, supervision or efficient 
administration could have foreseen.

The method of dealing with an unknown cause, in 
probing it, and administrating under most critical condi
tions reflects the highest credit upon the engineering 
ability and adaptability of the City Engineer and his 
staff.

GOOD ROADS IN BRITISH COLUMBIA.

Under the direction of Premier Richard McBriçj^ 
and the Hon. Thomas Taylor, Minister of Public WorRs 
the British Columbia Government has made up a budge^ 
of expenses for roads and bridge construction for thc 
coming year, which covers a total expenditure of $4,107- 
400, according to figures that have just been given 0v^ 
from Victoria. This covers the fiscal year from April 1 st 
1911, to March 31st, 1912. This, when the populatj0j^ 
of the Province of British Columbia is considered, whic]l 
is somewhat less than 400,000, means a large amount of 
moncy spent per capita as compared to what is paid f0p 
road construction in the United States.

The result is already in evidence. British Columbia 
is building a system of the finest highways in the worl<j 
As to where this money will be spent, a prominent citiz^ 
of British Columbia stated in commenting on this feat

The City Engineer has said: “Criticize my depart- 
heart's content, but criticize fairly.”nient to your

Surely such an appeal must hit straight the pre
dominant sentiment of all Britons, that of ' Lair Play.

Toronto is about to elect a commission of three 
experts to report upon the whole water question. Such 
a commission should prove valuable at the present junc- 

Money will have to be spent on Toronto’s water 
problem. The people will have to vote this money, and 
it must be granted that an affirmative vote will only be 
obtained on the assurance that thc recommendations are 
based upon actual data and evidence, and are of such 
a nature that all chance of recent occurrences are entirely 
obviated.

lure.

that the three main expenditures for the coming fiscaj 
year will be on the Canadian highway, the Pacific hig^ 

and Vancouver Island roads.
The remarkable feature of this appropriation is thut 

it is in actual cash, that all the work will be paid f0p 
during the year, and that no bonds will lie resorted 
This means that every man, woman and child in Britis^ 
Columbia is paying a per capita tax of $10.27 for higpl_ 

improvement, and up to the present time there h^~ 
been any charge of excessive cost or any confp, N 

of authority in any particular in this department.
Undoubtedly the British Columbia Government wjj, 

see fit to increase this appropriation each year, as tb 
policy of that province has been to progress at all tirr*.^ 
rather than to go backward in the matter of intern^j
development.

way
Such a commission will prove of value to the per

manent engineering staff, if the commission work in 
conjunction with the staff and not as critics.

The city of Toronto will gain nothing by ignoring 
their permanent staff of engineers, which is acknow
ledged to be the most efficient civic engineering staff in 
Canada.

way
never

The whole question of the water supply, for the 
present and future Toronto, requires to be dealt with on 
a broad basis by men who are acquainted with local 
conditions. The question is one of common sense, tem
pered with an engineering knowledge of possibilities and 
of impossibilities.



March 2, 1911. THE CANADIAN ENGINEER 377
1

THE ONTARIO LAND SURVEYORS. THIRD ANNUAL CONVENTION CANADIAN 
CEMENT AND CONCRETE ASSO

CIATION, MARCH, 1911.The nineteenth annual convention of the Ontario 
Land Surveyors’ Association will be held March 1st, 2nd 
and 3rd in the assembly-room at the Engineers’ Club. The meetings will be held in the lecture hall of the ,Engi- 

The Ontario Land Surveyors were first organized ; neers’ Club, of Toronto, 96 King Street West, 
in 1886, but it was not until 1892 that they became 
incorporated body. Engineers, architects, contractors, and the general public 

interested in concrete are welcome to attend the Convention 
With the organization and incorporation of the ! and take part in the discussions.

^Xlberta Land Surveyors during the past month 
have separate organizations, the members of which have
lt'?ranVUrVCI WOrk in rh °f th° •VariOUS pr°" Formal opening of the Toronto Cement Show, St.
o dest L "it T T'n organizations the Lawrence Arena, by the Hon. Geo. P. Graham, Honorary
oldest and strongest is the Ontario Land Surveyors . prodVtnnt tho r a- r . , n »Not only do the members have charge of the land surveys Canad,an Cement and Concrete Associatlon-

in the province, but a large number of their membership 
carry on engineering works, and their annual 
tions are of great assistance in that they provide for free 
interchange of ideas among the membership.

an

Monday, March 6th, 1911,
8.30 o’clock p.m.

we now

Tuesday, March 7th, 1911,
2.30 o’clock p.m.conven-

Annual address by the President Peter Gillespie, 
Lecturer in Theory of Construction, University of Toronto.
CONCRETE BLOCKS.

R. 1*. Havlik, Ideal Concrete Machinery Company, South 
Bend, Ind.CANADIAN CEMENT ASSOCIATION.
CONCRETE PAVING.

M. A. Stewart, Engineer, Roadways Department, Tor-On March the 6th the Canadian Cement and Con
crete Association will open their third annual exhibition, onto. 
The prospects for 1911, in contracts, for concrete work
ers are particularly good, and a number of men will be 
present looking for new 
best ideas for their work.

The Executive have arranged for a number of inter
esting papers, and these papers will be read and dis
cussed in the lecture-room of the Engineers’ Club, 96 
King Street West.

GRADING STONE AGGREGATE.
H. P. Bowes, Superintendent, Warren Bituminous Paving 

j Company, Toronto.machinery, new products and the

8 o’clock p.m.
MANUFACTURE OF PORTLAND CEMENT.

W. M. Kinney, Assistant Inspecting Engineer, Universal 
Portland Cement Company, Pittsburg, Pa.

THE WHITE AND THE GRAY.
Joseph M. Carrere, Blanc Stainless Cement Company, 

Allentown, Pa.tityr ÎEngiurrrH* GJlith nf ûJnrmttn
96 KING STREET WEST THE NECESSITY OF INSPECTION IN CONCRETE 

WORK.
E. A. James, Editor Canadian Engineer, Toronto.

CONCRETE IN FACTORY CONSTRUCTION.
B. H. Prack, Prack & Perrine, Hamilton, Ont.

Wednesday, March 8th, 1911.
2.30 o’clock p.m.

Telephone Main 4977

Programme for March, 1911
THURSDAY, 2nd, 8 p.m.

“ Care and Handling of Explosives.” A paper 
read before the Canadian Section of Society 
of Chemical Industry.

THURSDAY, 9th, 8 p.m.

Open Meeting of Canadian Cement and Concrete 
Association. Papers by Mr. R. L. Humphrey, 
President National Association of Cement 
Users, Mr. Frank Barber and Mr. Gustave 
Kahn.

THURSDAY, 16th, 6.30 p.m.
Informal Club Dinner. Notice and Ticket herewith.

THURSDAY, 23rd, 8 p.m.

“ Impressions of Engineering Work in Great 
Britain.” Illustrated. Paper by Mr. Chester 
B. Hamilton, Jr.

THURSDAY, 30th, 8 p.m.

Meeting of Toronto Branch, Canadian Society of 
Civil Engineers.

CEMENT CONCRETE IN HIGHWAY CONSTRUCTION. 
W. A. McLean, Provincial Engineer of Highways.

CEMENT SURFACES AND FINISHES.
Robt. Cathcart, Glidden Varnish Company, Cleveland,

Ohio.

PREVENTION OF CORROSION IN METAL LATH.
C. W. Noble, Consulting Engineer, Toronto, Ont.

A FEW POINTS IN REINFORCED CONCRETE DESIGN.
C. S. L. Hertzberg, Engineer, Trussed Concrete Steel 

Company, Walkerville, Ont.
8 o’clock p.m.

The Annual Dinner of the Association, 
(Particulars later).

Thursday, March gth, ign,
10.30 o’clock a.m.

Meeting of Committee on Specifications.
2.30 o’clock p.m.

Annual Meeting of Members.
8 o’clock p.m.

Joint Meeting with Engineers’ Club of Toronto. 
Address by Representative of the Engineers’ Club.R. B. WOLSEY,

Sec’y-Treas.



BILL OF MATERIALTOOLS TO MAKE IT <
i zrf«ce«, ♦'jr/o-'Z- Zovi_s

*Vr7i" "
<*//.«//♦"xS^rirc 

HAILS

* »*w , Chl# e-t ,
##Cj g' ouycr. S»>

4 ' / »
5°

' > -
*o-V 40=

/ X C x sc" 1
ftosfo

20*«0*
. x: ^*/icr 4P5"'

* j>Sÿ

/o*
rAc t rt /-* /?,>1 COOP ROAD Pi / £*ch

Volume 20.THE CANADIAN ENGINEER378

project 12 inches over in front, and 6 inches in the (rear. A. 
two-in h hole should then be bored in the front end of the tie, 
as indicated. This hole is for the chain to pass through 
for a hitch. Next lay the brace piece on and mark care
fully, as shown, then cut and fit the brace in tightly and nail 
securely with 20-penny nails.

If the directions have been followed carefully, it is noxv 
ready to turn upside down. When turned, hew the back bevel on 
the drags with an axe, as shown in the cut, leaving the front 
edge of each drag i-inch thick. While it is still in this posi- . 
tion, nail securely the two steel plates so that they will extend 
about H of an inch lower than the face of the drag. This is 
done for the reason that the steel will have a better chance to 
get hold of the road and move more material than it would if 
it were placed flush. When this has been done, turn the drag- 
right side up and it is ready for the chain and to be put 
to use.

BUILDING BY-LAWS AND REINFORCED CONCRETE.
Richard L. Humphrey, President National Association 

of Cement Users, and Director United States Structural Ma
terials Testing Laboratories, Pittsburg, Pa.

ADAPTATION OF CONCRETE FOR LONG SPAN 
BRIDGES.
Frank Barber, Barber & Young, Bridge and Structural 

Engineers, Toronto, Ont.

Delegates are requested to register at the Office of the 
Secretary, Mr. Wm. Snaith, 57 Adelaide St. East, Toronto.

AN EFFECTIVE CHEAP DRAG.

Lately a great deal has been said and written regarding 
the road drag and its usefulness, and under certain circum
stances its value can hardly be overestimated, 
of this fact, it has been thought advisable to present a 
practical form of drag that is applicable to any farm com
munity and can be easily constructed by any one, even those 
who are not familiar with this machine. For this purpose 
a cut has been prepared which illustrates in detail how such | 
a drag is made and gives the bill of material needed for its j 
construction.

In order to assist any one desiring to build one of these 
drags the following suggestions are given :

After the bill of materials has been assembled the work 
of construction should he commenced by setting the two drag 
pieces upon their edges thirty inches apart and in line with 
each other; that is, one just behind the other. Most drags

To put the chain on, pass it around the tie and down 
through one hole, up through one hole, and aroundOn account

L,

||

W. H. Pugsley,
President Ontario Good Roads Association.

the second tie, as shown in the cut.
be pitched in at

The sbretch- 
any place deer hook may 

sired to give the angle to the drag that is desired. This drag- 
will work either end forward simply by a change in the hitch.
All that is necessary is to move the hook on the chain. A 
little practice will soon make any one expert in the use of 
this drag.

are dodged so that when they pull at an angle they will 
exactly “track”; but when the drag is made in that manner 
it can only be used to go one way on one side of the road, 
while if made as described above, it can be used up and ten or twelve inches broad on the ties and brace about mid
down, back and forth on either side, which is often of very , way between the drags, which is for the driver to stand on. 
great advantage. After the pieces are set up as described, 
a piece may be tacked across the ends to hold them in place 
while sawing and fitting in the tie pieces. To fit in the tie 
pieces, lay them on the drag eight inches from the ends and 
mark the drags carefully so that when the places are sawed 
and chipped out for the ties, they will fit in tightly. It is 
a good plan to make them so tight that they must be driven 
in with a hammer, for then the nails will hold much better.
After the two drags have thus been joined and the two 
ties set in as shown in the cut, nail them securely with five 
40-penny nails at each place, as indicated. These ties should

To operate this drag, throw a board six feet long and

It will be interesting to notice the effect of the driver chang
ing his position on the drag. Step one foot on the front of 
the drag and it will cut and carry material until the weight 
is removed ; step back on the rear drag and the front one will 
'hop its load and the rear one catch it. Step forward again 
and the latter drag will drop its load. In this way a little 
practice on the part of the driver will enable him to become 
very proficient in filling up holes. If it is desired to crown 
the road up, stand with superior weight on the front and a 
little to the ditch end of the drag and let the drag have an
angle of about forty-five degrees.

2 jr
./t
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Spreading Binder on "Rocmac” Road in Niagara Falls 
Park, Ont.

Rolling Road in "Rocmac” Construction.—Niagara Falls 
Park, Ont.

The pavement consists of broken stone, similar to that 
used in macadam roads, and a cementing material consisting 
of finely crushed limestone and a chemical solution known 
as “Rocmac.” In respect to the character and functions of 
the several materials entering into its composition, the pave-

to pass a M-inch screen, and containing a certain per cent, 
of carbonate of lime. Next, the box is lifted off, the lime
stone spread out, and, if the weather be dry and water avail
able, dampened to facilitate the chemical action referred to. 
Five gallons of solution are added and the materials turned

New York State Road between Rochester and Buffalo, paved with "Rocmac.”

ment is somewhat similar to the many other forms of roads 
in which broken stone is used with binders of various kinds.
Its construction is radically different, however, for while 
the general practice is to mix the stone and binder before 
laying or else apply the binder to the aggregate in place,

until thoroughly mixed. In this condition the binder is of 
such consistency that it can be spread evenly, but is not as 
fluid as the usual mix of concrete designated as “wet.”

The material is then spread evenly over the subgrade 
to form a matrix for holding the aggregate. The depth

. -

L
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THE “ROCMAC” METHOD OF ROAD CON- 
STRUCTION.

in the construction of this pavement the binder is placed 
first and the aggregate last.

Before laying the pavement the subgrade is shaped to 
the required crown, watered and rolled. The rolling is done 
with a heavy roller, and is continued until the surface 
ports the roller without yielding.

A gauge-box having a capacity of Jd cubic yard is then 
placed on a mixing-board and filled with limestone crushed

In “Good Roads” for December, 1909, there was printed 
a brief account of an English pavement known as “Roc
mac.” The pavement has been in use in Great Britain for 
a number of years, and has recently been introduced in the 
United States and Canada.

sup-

i

. 
-V 

'
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depends upon the thickness of the pavement to be laid. 
The usual specifications call for depths as follows : 1 inch

DUSTLESS ROADS OF CALIFORNIA.*

deep where a 3-inch finished coat is required, or about yi By Austin B. Fletcher, M. Am, Soc. C.E., Secretary-Engineer,, 
cubic yard of matrix to 11-12 square yard of road surface ; San Diego County Highway Commission.
1 yi inches deep where a 4-inch finished coat is required, or 
about yi cubic yard of matrix to 0.9 square yard of road 
surface. For each additional inch of pavement ]/} inch is 
added to the depth of the matrix.

The writer takes up this subject with some diffidence 
since he has had less than a year’s acquaintance with Cali
fornia, and since he knows only by hearsay of the conditions 
which obtain outside of the southern section of the State. 
California measures in area some 155,900 square miles, and 
in extreme length more than 700 miles. It is thus possible 
for it to possess many varieties of climatic conditions. 
Southern California, however,—and to that part of the state 
this discussion will be limited,—may be called a dry country 
for perhaps eight months of each year, and during the sum
mer months a very dusty one. Almost no rain falls except 
during the period between November 1st and March 1st ; the 
mean temperature in January is said to be 540 F., and in 
August, 720 F.

As a result of these climatic conditions, for a large part 
of the year the roads are absolutely dry, and except where 
they are oiled or watered they are extremely dusty and dis
agreeable. Much of the soil, particularly along the coast, 
as an adobe. When wet it is extremely unstable, but when 
dry it packs very hard, and where the travel is light it makes 
a better road surface than soils composed of sand or silt, but 
when a considerable volume of travel uses an adobe road, 
clouds of very fine dust arc raised and the conditions be
come intolerable.

To lessen the dust nuisance many of the main traveled 
roads in times past have been surface oiled. It has been 
said that this oiling was done originally as much to pro
tect fruit trees from dust as for any other purpose. In many 
instances the oiling was carelessly done; no particular care 
was given to the selection of the oil, and doubtless in some 
cases better results would have been secured had a better 
grade of oil been chosen.

The aggregate is spread on the matrix immediately and 
rolled with a heavy roller, preferably one weighing over 
twelve tons. The aggregate consists of granite, trap rock 
or other hard stone, such is ordinarily used for macadam 
roads. It should comprise about equal parts of No. 2 and 
No. 3. Larger stones may be used, however, especially where 
the finished pavement is to be of unusual thickness. In dry 
weather it is recommended that the stone be dampened 
before spreading.

The road is rolled rapidly until the matrix appears at 
the surface, and is then rolled as slowly as possible. As 
the matrix rises it is brushed forward and diagonally from 
the sides of the road toward the centre in order to prevent 
it from lying in patches. If the stones are picked up from 
the road by the roller wheels, the latter are sprinkled with 
water, either from a tvatering-can or by sprinklers attached 
to the machine.

After the rolling is completed a thin coating of the lime
stone dust is spread over the surface to absorb the excess 
of solution, and to form a cushion while the process of set
tling is going on.

The binding action is said to be due to chemical re
actions between the silicate of soda and other constituents 
in the solution and the limestone dust. The chemical action, 
it is claimed, continues for some time after the completion 
of the pavement, and holes made in the road are said to 
close up automatically, leaving the surface smooth and un
broken. The finished road presents a mosaic surface, which 
is said not to be slippery. Further advantages claimed for 
the road are that it is dustless, noiseless, sanitary and eco
nomical ; that its construction is not affected by varying 
weather conditions, and that it can be laid by the regular 
working force after a little instruction.

The accompanying illustrations show roads built recently 
in New York State and in Canada. In New York State the 
pavement was laid on a portion of the main road between 
Buffalo and Rochester. The work was done under the super
vision of the State Highway Department in 1910. The Cana
dian road shown is one in Victoria Park, Niagara 1 alls, 
Ont., and was laid for the Ontario Park Commission in 1910. 
Some of the pavement has also been laid in Fort Arthur, 
Ont.

Asphaltic oil is very widely distributed throughout South
ern California, and in the vicinity of Los Angeles there are a 
great many wells. Most of the oil is used in its crude form, 
or after a partial refining for fuel or illuminating purposes. 
The use of these oils for road purposes is, therefore, not 
more than secondary in importance, and until recently no 
proper study seems to have been made to ascertain the quali
ties necessary for the best results in road construction and 
maintenance. So far it is the general opinion that the natural 
oils (that is, the crude oils with almost no refining) have 
given the best results in California, supposedly because in re
fining to get off quickly the lighter oils for illuminating pur
poses the process is hastened by the use of high temperatures, 
resulting in the burning of the residuum. Since the residuum 
of the oil is the portion which is useful for road purposes, it 
is easy to see the cause for some of the poor results obtained. 
The burning of the residuum may also explain some of the 
poor results which have occurred from the use of California 
asphalts. Until the asphaltic road oil or solid asphalt ceases 

jected. It is the main entrance to the town from the west, to be a by-product, and until the refining is done carefully 
and carried a very heavy traffic, and had always given trouble with intent to produce good asphaltic products, the natural 
and been expensive to maintain. After two years, it is said, I oils will probably give the best results, 
it showed comparatively little deterioration, and, according 
to the borough engineer, was in practically as good condition

Among the British cities in which it has been put down 
are Glasgow, Liverpool, Leeds, Sheffield, Bradford, Hull, 
Nottingham, Blackburn, and Halifax. In the last named 
city a section of the road known as the Skirtcoat Green 
road was laid with this pavement in 1907. The road ac
cording- to the borough engineer, was selected to try out the 
material because of the severe usage to which it was sub-

Crude oils cost usually at the wells 75 cents a barrel of 
42 gallons, and for refined residuums $'.10 may be taken as 
the average price. These prices mean 1.8 cents per gallon 
for crude, and 2.6 cents for the refined in tank car lots. Some 
of the oil is said to contain as much as 75 to 80 per cent, of 
asphalt.

as when completed.
The cost is said to be only slightly greater than that of 

ordinary macadam, and the cementing material is said to 
be durable and little affected by temperature changes. The 
pavement is being introduced in America by Edwmrd A. 
Paterson, of Port Arthur, Ont. *Paper presented at A. A. A. Convention, St. Louis, Mo
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One hears everywhere in Southern California the 
sion : “The oiled roads have received a black eye.” 
reason for this is apparent, since of the many miles seen by 
the writer nearly all were in an extremely bad condition. It 
was his good fortune to see these roads immediately after the 
first rain in many months. All of the inequalities of surface 
and ruts were marked clearly by standing water, 
roads so seen not one which

When inspected by the writer the work above described 
The soil was an adobe.

expres- 
The was three years old. No foreign

material, such as stones and gravel, was introduced, and the 
work cost about 27 cents per square yard. This price mav 
be taken as a fair average cost of this kind of work under the 
conditions pertaining to Southern California. Much work of 
this kind has been done within the past two or three years, 
and when sand or gravel was used with the oil the results 
seem to have been fairly good.

The writer has in mind a considerable amount of work in 
one locality where there is much sandy gravel available, 

11 must be borne in mind which of itself makes a fairly good road, except that it is 
that the oil was applied to these roads primarily to lessen dusty in dry weather, 
the dust nuisance.

Of all the
was built according to the 

original California theory was in good condition, 
ways said, however, that the conditions, as the writer saw 
them, were better than those which existed in the adobe soils 
previous to the oil treatment.

It was al-

A number of much-traveled streets 
In this respect alone the treatment was there have been treated with asphaltic oil by the petrolithic

process. No stones were added, as the gravel is very stony, 
containing fragments up to about 3 inches in diameter. A 
portion of the work said to be two years old was in fine con
dition.

surely a success.

The old method of doing the work was to plow up the 
soil, harrow it, pulverize it and apply the oil at the rate of 
from 2% to 3 gals, to the square yard, in one or more ap
plications, as the road official thougnt best, with the intent 
to get a sort of wearing coat, some inches in depth, thor
oughly permeated with oil. Where the natural soil 
sandy or gravelly the results were better than where there 
was only adobe, but no work of this kind was durable. 
Chuck holes and ruts soon developed.

1 he surface is smooth and slightly elastic, or 
This work, including a small amount of grad

ing, was said to have cost about 30 cents a square yard.
1 he use of the petrolithic roller, except in gravelly soils 

or where stone or gravel is added to the soil, has been 
practically abandoned. By the addition of the stone greater 
stability is secured, and the road does

“rubbery.”

was

not seem to rut so
easily nor to shift under the traffic.

The following specification for “petrolithic macadam” is 
the most recent development in this kind of work :

"lhe area to be oiled shall extend from curb to curb 
where there are no gutters ; and where there are gutters, 
then from gutter to gutter, including all intersections of 
streets and alleys, and to the property lines on both sides 
of said intersections.

It is fair to say here that the California road builders 
are not unlike road officers elsewhere, at least in 
ticular. 1 hey seem to be of the opinion that, having- 
fixed up a road, no further attention need be given to it. 
If the ruts and chuck holes had been properly filled when 
they were in an incipient condition the roads 
doubt be in better condition than they are now. The forma
tion of ruts or chuck holes

one par- 
once

would no

was attributed to the lack of 
solidarity or rigidity in the oil-impregnated coating, which 
was doubtless true in part, and so the petrolithic roller 
introduced to remedy what was thought to be the sole diffi
culty.

“The street shall be plowed to a depth of not less than 6 
inches. It shall then be thoroughly pulverized and cultivated, 
and afterwards thoroughly sprinkled with water and damp
ened throughout.

“Oil at a tempertaure of not less than 1750 F. when it 
is spread shall then be uniformly applied at the rate of -% 
gallon per square yard of surface covered. Immediately after 
the oil is spread the street shall be thoroughly cultivated, 
adding water as needed.

“A second coat of oil at a temperature of not less than 
175° F. when it is spread shall then be uniformly applied 
at the rate of % gallon per square yard of surface covered. 
Immediately after the oil is spread the street shall be thor
oughly cultivated, adding water as needed. The cultivating 
shall be done longitudinally and diagonally until the oil is 
thoroughly mixed with the soil, and the whole mass is of 
uniform color and no streaks can be detected, the sprinkling 
to be repeated during the process of cultivating the oil into 
the soil as frequently as is necessary to keep the whole 
thoroughly dampened. The roadway shall then be plowed 
across its entire width, 6 inches deep, with a plow that com
pletely turns over the furrow.

was

In brief, the petrolithic roller consists of a drum about 
4 feet in diameter. having distributed over its peripheral 
surface a number of studs or projections, about g inches in 
length, in rows, and staggered, the projections each having 
an area of cross section of about 4 square inches. The
rollers weigh about three tons, and are usually drawn by 
four horses.

Perhnos the best work done at first by this
There the roadway, after it

process was
in the vicinity of Pasadena.
was brought to the established crown, was plowed to a depth 
of 6 inches, graded and rolled with a petrolithic roller to 
within 4 inches of the finished surface, so as to form 
pact sub-grade. I he roadway was then sprinkled, loosened 
and oiled with one-half to three-quarters of the total 
to be applied to the road.

a corn-

amount
The road was then plowed to a 

depth of 5 inches below the finished surface, and tamped 
with the roller to within 1% inches of the finished surface.
With a road grader the road was then shaped to a true and “The street shall then be re-crowned with a road grader
oil use/waVm, V T™"? ^ remamin* amount of ™d tamping begun with a rolling tamper, which shall be
oil used was applied, and a layer of gravel or rock screenings | immediately followed by a cultivator, 
spread evenly upon the surface. 1 he road was then nlowed h** .1 . . . .
lightly and rolled with a tamping roller until it was thorn n M ,un ,prORreSseS- to cul,lvate to follower
i.,rj __ . . , 1 R 11 s thoroughly and shallower depths, 'he purpose of cultivating being to
section An - sur!!li "’a °"ning to tl'e desire<1 cross keep the upper layer of the street loose to permit the shoes
absorbed hv clean h °' rc“la,mn8' 011 ,he surface was of the tamper to effectively consolidate the lower part of the 
absorbed by clean sharp sand or stone screenings, and the oiled stratum, 
toad was relied with
vided that the total

mass

This cultivator shall

a smooth roller. The specifications 
amount of oil to be used should not be 

less than 2 gallons, nor more than 3 gallons to the 
yard of road surface, and the oil

“As the tamping progresses the surface shall be sprinkled 
with water as often as required to facilitate the tamping of 
the lower part of the stratum and to effectively prevent the 
solidification of the upper part before the lower portion of 
the oiled stratum has been made absolutely solid, 
the lower stratum has been tamped until the shoes of the

pro

square 
not

It was applied at a
was required to contain

less than 65 per cent, of asphalt, 
temperature not less than 2000 F. After
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ordinary macadam work. Then M gallon of oil is applied to 
each square yard, and a coat of sand or screenings is spread 
to a depth of & inch. The surface is then watered and rolled, 
and M gallon of oil to the square yard is applied. A light 
coating of screenings, M inch and under in size, is then 
spread evenly to a depth sufficient to absorb all surplus oil 
and produce a uniform surface with no oil exposed and no 
patches of excess screenings. The road is then watered and 
rolled thoroughly until it becomes hard and smooth, true to 
grade and cross section, free from all hollows and 
irregularities.

For such work done under the supervision of the Los 
Angeles county commission, where the macadam is 16 feet 
in width, 8 inches in depth in the the centre, and 6 inches at 
the sides, with 7 feet of surface oiled, each shoulders on 
each side, the cost runs from $8,000 to $11,000 per mile. The 
broken stone is now being furnished from quarries owned 
and operated by the county and delivered to the contractors 
on the cars at the quarry. The cost of the stone on the 
cars at one of the quarries is said to be 55 cents per ton. 
The high freight rates' which prevail in California 
in part for the large cost per mile. About 40 miles of work 
of this character are already completed, 
much resembles sheet asphalt work, but such roads will 
doubtedly have to be repaired from time to time, probably 
by surface coatings. In the opinion of the writer, for country 
roads, such work will prove to be very satisfactory, particular
ly where there is much automobile traffic.

In Pasadena very similar work has been under traffic for 
two or more years, and all of these roads seen by the writer 
were in excellent condition.

tamper will not sink in more than 3 inches, use of the culti
vator may stop, but the tamping must be continued, using 
enough water to keep the upper part of the layer very soft 
until the shoes of the tamper will produce no further solidi
fication of the bottom layer of the oiled stratum.

“A layer of crushed rock or screened gravel, having a 
maximum size of 2% inches and a minimum of % inch, shall 
then be spread over the roadway to a depth of 4 inches in the 
centre, tapering to a depth of 3 inches at the curb or gutter, 
and upon this layer shall be uniformly applied a coat of 
oil at a temperature of not less than 1750 F., at the rate of 
'A gallon of oil to each square yard of surface covered.

“The oil and rock shall then be thoroughly cultivated 
into the loose material overlying the tamped substratum, 
after which the street shall be again re-crowned with a 
road grader.

“The mixture of rock and oiled material shall then be 
tamped with the rolling tamper, until it is hard and 
yielding. During this tamping process water must be added 
in sufficient amount to facilitate the tamping and insure a 
thorough solidification of the entire material from the bottom 
upward.

un

account

“When the tamping has proceeded until the shoes of the 
rolling tamper will no longer sink into the surface, and 
there is no tendency for the material to crawl under the 
tamper feet, the surface shall be smoothed and dampened, 
and a fourth coat of oil at the rate of % gallon to the square 
yard of surface covered shall then be uniformly applied 
the surface of the tamped street.

“A layer % inch thick of rock screenings or pea gravel, 
free from dust, of a maximum size of % inch, shall then be 
applied, thoroughly sprinkled, and screenings rolled into 
the surface of the pavement with a smooth roller weighing 
not less than 250 lbs. to the inch width of tire. Should an 
excess of oil remain on the surface after the rolling has been 
completed a sufficient amount of screenings, or gravel, above 
described, shall be spread over the surface to absorb such 

The smooth roller above specified shall then be run 
over the roadway until the surface is smooth and firm. Any 
portion of the street that cannot be reached by the rolling 
tamper or smooth roller shall be solidly tamped by hand.

“For spreading the several coats of oil herein provided 
for upon the roadway the only style of apparatus that shall 
be used shall consist of a cylindrical distributing drum at- 

of the supply, or tank wagon, in which 
the oil shall be brought upon the roadway, which cylin
drical distributing drum shall be suspended near the surface 
of the street, and provided with openings regulated by valves, 
from which openings the oil shall be evenly spread upon the 
roadway in a number of small streams.

“ I he oil used shall be Adilane Sunset Oil, which shall 
contain at least 75 per cent, of asphalt, and must not have 
been injured by overheating.”

The newest development in the use of asphaltic oil for 
country road purposes consists in combining the upper 
of the macadam road with oil. This method has been used 
to a considerable extent in Pasadena, and it has been 
ally adopted by the Los Angeles county highway commis
sion in its work. In brief, the process is as follows :—

The lower course of macadam is constructed in the usual 
way, except that an attempt is made to fill thoroughly all 
the voids and to leave the upper surface of the lower 
smooth, true and unyielding, 
is then applied to such a depth that it will be approximately 
2 inches in thickness after rolling. The stones in this 
vary in size from 1 % inches to H inch in their longest 
dimensions. This course is rolled thoroughly with a steam 
-oiler, and the depressions are filled with stone, as in the

The surface very
un-

over

At Point Loma, in San Diego County, work of 
tirely different character has been done.
Point Loma

an en-
There exists

a deposit of sand intimately mixed with clay, 
said to contain 15 to 30 per cent, of clay. The road therei 
several miles in length, was first properly graded and its 
surface broken to a depth of 6 inches and pulverized with a 
harrow, all coarse material being removed.

nil

excess. Water was then 
applied until the loosened material was thoroughly wet. A 
pctrolithic roller, similar to that already described, was then 
employed until no impression was made by the tamper feet 
deeper than 2 inches.

The surface material referred to above as sand and clay, 
was then applied in two courses, the first having a uniform 
depth of 3 inches. This course was thoroughly wet and rolled 
with the petrolithic roller in the

tached to the rear
same manner as was the sub

grade. The second course in the amount needed to bring the 
roadway to the finished grade was then applied, attention being 
given that the total depth of the sand clay mixture should be 6 
inches in the centre and 4 inches at the sides. The second
course was then watered and rolled with the petrolithic roller, 
as previously described. When thoroughly compacted, 
was again applied and a split log drag drawn over the sur
face until it was true to the desired cross section, and then 
the surface was rolled with a smooth roller.

water

course
The resulting road is smooth and very hard. Traffic does 

not rut it, and when sprinkled once a week it is practically 
dustless, even under fast automobile traffic.

gener-
This road re

ceives careful attention, and during the wet months the drag 
is frequently employed.

All of the different kinds of work before described re
sult in roads which are practically dustless if they are given 
the proper amount of attention, but it is the opinion of the 
writer that combinations of asphaltic oil with sand, loam or 
clay, in thick layers and without the addition of gravel or 
broken stone to insure stability, are not a success, 
roads may be kept practically free from dust, but their surfaces 
are so uneven as to condemn the process.

course
The second course of stone

course
Such
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The writer believes that the oil macadam adopted by the 
Los Angeles county highway commission is a step in the 
direction of smooth, dustless roads for country highways. 
He is in doubt, however, whether or not it would be as cheap 
in the long run to build these roads in the ordinary way, and 
after they have been under traffic for a short period, to place 
a thin, protective coating of asphaltic oil on them, on the 
theory that such coatings will have to be renewed 
or two, according to the amount of traffic. It is his opinion 
that the roads as built will require surface applications of oil 
from time to time, and he is somewhat in doubt as to which 
method would be the cheaper in the long run, under California 
conditions.

The method employed at Point Loma, where no oil is 
used, seems to be ideal for the conditions which exist there, 
and there is no doubt that this process may be employed in 
other places and that results approximating the Point Loma 
results may be secured by the artificial mixing of sand 
clay in proper proportions.

Much work is being done at the present time by several 
of the counties in Southern California 
systems.

and

on county highway 
The methods employed by the different counties 

vary to a considerable extent, but all of the counties are 
seeking a type of construction which Will result in dustless 
highways, and there seems to be no doubt that within 
years the intolerable dust conditions which 
country highways will be done away with

every year

a few 
now exist on the

THE ST. LAWRENCE RIVER CROSSING OF THE CANADIAN
MISSION LINES.

LIGHT ANI) POWER TRANS-

The High Tension Transmission Lines of the Canadian 
Light & Power Company are to extend from St. Timothee, 
Que., to Montreal, a distance of about twenty-six miles. 
\t ith the exception of certain points where greater height is 
required, these lines, consisting of 8 cables, are to be carried 
on steel towers 52 feet high, spaced at 500 ft. intervals, 
crossing at the St. Lawrence River was, by necessity, one of

ings had been taken, it was found that the formation of the 
river bottom was such that a knoll about 200 feet beyond the 
centre of the river towards the Caughnawaga shore could be 
taken advantage of. At this point, the water over-lying the 
bottom was about 12 feet deep, and this point was chosen 
for the location of the river piers. ThisThe means that the span 
of the cables from the Caughnawaga side to the river piers

wx —-irxxx
■ - - ■

•. « *> 'I'.yu'

these special points, and because of the difficulties faced 
be of interest to the readers of The Canadian Engineer, 
iriver at this point is about 3,400 feet wide, the water at its 
deepest point being about 30 feet deep, with a current of 7 to 
9 mües an hour. After an exhaustive study had been made of 
the problem, it was decided to cross the river about 700 feet 
below the C.P.R. bridge, between Highlands and Caughna-

w.ll be 1,600 feet, and that from the river 
lands shore approximately 1,800 feet.

The contract for the above work 
about the first of September, 
lateness of the

may
The tower to the High-

was not awarded until 
The contractors realizing the 

season and the importance of not remaining 
out in the centre of the river any longer than was absolutely

t .4 ■ ■ kJ.

1

Coffer Dam In Place.

Supply Barges.waga. This crossing was to be made by means of erecting 
on each shore of the river two steel towers approximately 130 
feet in height, and building at the centre of the river 
concrete piers extending about 15 feet above water level 
mounted by a steel tower of 150 feet in height.

necessary, started work at once. They quickly assembled 
th( ii plant and began the erection of the temporary build- 

, sur- mgs, and while waiting for the timber from which the coffer- 
- ter sound- dams were to be built, started work on the shore piers on the

two
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Highlands side of the river. By September 15th, the timber 
for the river cofferdams had arrived at the job, and the fram
ing of these cofferdams was commenced. The first coffer
dam was launched on October 4th, towed out to the site, 
anchored into position, weighted and sunk. The sheeting, 
which had been set up in position before launching, was then 
driven ; the inside of the cofferdam carefully examined by the 
divers and the excavation started.

boulders instead of the rock. The. engineers for the com
pany were then called in and as the lateness of the season 
precluded any radical change of plan, it was decided to build 
the piers upon this boulder formation leaving pockets in the 
piers through which pneumatic caissons will be sunk the 
following year to bed rock. This was made necessary by the 
fact that the boulder formation did not extend down to rock, 
but over-lies sand and gravel of some depth.

J
æ'A

8-

mHr 4»*•1

-5*

Crib on Shore.

This excavation was done by means of a one yard orange The second cofferdam was launched on October 24th, 
peel bucket operated by a derrick barge moored along side towed to its position, sunk, weighted and excavated.
the site.

As the excavation w'as completed in each cofferdam about 
3 ft. of concrete was placed under water all over bottom. 
These cofferdams were then pumped out, the forms erected 
and the concrete brought up to grade. I'he piers 
finished to grade November 30th. As a precautionary 
measure and to safely carry the piers over the winter, about 
1,000 tons of riprap were placed at the up-stream end of 
same.

The contractors basing their plans upon the records of 
the soundings which had been given them expected to find

were

Picture no. 1 shows first cofferdam ready to launch, 
October 4th. Picture no.2, October 28th, shows both coffer
dams in position and excavation in progress. Picture no.3, 
November 23rd, shows both piers practically to grade. 
Picture no.4 shows completed piers and steel tower erected 
on same. This also shows recesses left in piers through 
which pneumatic caissons are to be sunk.

The work was executed by the Foundation Company, 
Limited, Bank of Ottawa Building, Montreal, J. D. Evans, 
being resident engineer for the Canadian Light & Power 
Company.

I
NEW INCORPORATIONS.

Montreal.—Montreal Packing Co., $50,000. J. Dow, E. 
D. Strachan, D. J. Tansey. British Canadian Paper Mills, 
$500,000. Cassidy’s $5,000,000. E. R. Lynch, E. K. Williams, 
T. C. Davis. Fidelity Trust Company of Canada, $500,000.
G. V. C usins, F. E. McKenna, W. S. Weir. Belgo Canadian 
Steel, $550,000. E. Van Acker, A. Ménager, F. A. Beique.
H. A. McFarlane Company, $50,000. H. A. McFarlane, R. 
Parker, A. W. Herbert. P. P. Martin & Co., $500,000. G. 
R. Martin, C .E. Martin, R. A. Martin. Canadian Motor & 
Supplies Co., $15,000.
Drolet. Star Sealers, $100,000. W. Geraghty, J. F. Brewis, 

F. E. Fox.

1

■
__

r

Completed Tower.

rock at a distance of from 5 to 6 feet below' the bed of the 
river, but upon excavating to this depth, it was found that 
these soundings had stopped upon a heavy bed of large

B. Brosseau, J. H. Rainville, E.
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ROAI) GRADER. the sharp angle of the mould, which is essential to light draft 
and the large amount of earth that is being moved. Ob
serve also how the leaning wheels hold the machine up 
against its load without any slipping sidewise.

In any non-oblique wheel machine, a very large part of 
the effort of the teams is wasted in overcoming the side draft 
and other losses, 
ious disadvantage because they are compelled to pull con
tinually in a skew' position while the machine drags sidewise 
along the road with its wheels pinching on the spindles.

This grader is, because of its light weight and great

The secret of success in road building is drainage. A 
road grade must have liberal side ditches and they 
must be kept clean, and the grade must be high and well 
crowned so that rain will not soak into it, but will run off 
immediately into the ditches.

Only a machine that is a practical ditch plowing machine 
and grader is entitled to the distinction of the name “Road 
Grader.” Every plow' must have a landside to counteract 
the side thrust of the earth on its mould. This has been a

At the same time the teams are at a ser

ti rader throwing up first plowing.

known fact to all users and manufacturers of plows foe about 
seventy-five years, 
that moves dirt sidewise must have a landside. In the 
sulky plow we find that most modern and efficient type of 
landside, namely, the leaning wheels or rolling landside.

No farmer or road builder in this day of modern and 
improved machinery would even consider buying or using 
a plow made without the landside feature. There is even 
greater necessity of having the landside feature in a road 
grader than in a plow, because a road grader not only carries 
a side load like the plow, in that it cuts and moves earth 
sidewise with its share and mould, but in addition to this 
the road grader also works on an inclined surface, the 
sloping side of the road, and moves its side load of earth 
up this inclined surface.

strength, equally suitable for four or six horses. It weighs 
2,300 pounds, is 10% feet long between centres of axles, and 
has a mould 7 feet long. Every machine is fully equipped 
with double and singletrees, evener, pull chain and extra 
cutting edge.

Likewise, any ditch plowing machine

EXPERIMENTS MADE IN WATERPROOFING 
WITH WATER.*

♦
By Cloyd M. Chapman.t

It is of the first and greatest importance in making a 
waterproof concrete that the mixture shall be so propor
tioned as to sizes of the particles that the mass shall be of 
maximum density, and, therefore, of minimum voids. Yet, 
after the utmost diligence has been employed in the selec
tion of the mixture and in proportioning it, there are other 
factors still to be considered, one of which, very often not 
considered, is the amount of water to be used.

It has long been recognized that the quantity of water 
used in mixing concrete had a large influence upon the im
permeability of the resulting mass. This fact has been well 
established, and most works on the subject of concrete, 
however brief, call attention to it. That impermeability may 
be regulated to some extent by the amount of water used 
is of great importance to the concrete trade. It is perhaps

So it is apparent that while the plow always turns the 
earth on the level or down hill the road grader alw'ays turns 
'the earth up hill.

Then again the road grader has a much larger mould 
than the plow and makes a cut about four feet wide while 
the plow makes a cut approximately one foot wide. Therefore 
the side load on the grader must be at least four times as 
great as the side load on the plow, and the landside feature
four times as valuable in the grader as in the plow.

The illustrations shown are from photographs 
King Junior in actual work with only four horses. The 
on the left shows the machine moving material up into the 
centre of the road to make the grade. The one on the right 
sir ws the machine with the point of the mould extended 
outside if the wheels and plowing off a ditch bank.

of the
one

* Read at the N.A.C.U. Convention, New' York city, 
December, 1910.

t Engineer-in-charge, Westinghouse, Church, Kerr & Co.Note
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f~/a-2-CC/W£ SHOWING HATE OF A 35 ORB T ION

Fig. 1. cement and sand used in these experiments the amount of 
water should lie between 13 per cent, and 16 per cent, of 
the total mixture by weight, if the block are to be cured inSome of these blocks were made of 1 \i and : :3 mixtures 

of Portland cement and a good grade of building sand, while 
others were made of the
crushed granite, screened through a five-mesh sieve.

a damp place. When exposed to the air immediately after 
making, somewhat more water should be used, say, between 
14 per cent, and 17 per cent. The point we wish to em- 

The molds were of wood, and the mixtures were tamped j phasize is the importance of using the right amount of water 
* in by hand with a light tamper. A metal bell was used to We cannot state that under other conditions the percentages 

form the depression or cup. In some cases the block were given here will be correct.
allowed to set in a damp closet for twenty-four hours before The above experiments indicate, not the amount of 
being exposed to the air, while in other cases the block were absorption of the block> but the rapidity or rate of ab . 
left in the air to set as soon as made. The day after being , tion After thc block had had their third test at thirty d 
made the ms.de surface of the depression was brushed with [hey were dried out for a week in a warm room> carefuli;
a wire brush to remove any cement film or laitance from the ■ , , • _ , , , . c ,r , . , . , „/ , weighed and then immersed for twenty-four hours in water
surface, which might affect the results. When the block —, , , , ... ., , , . The surplus water was then wiped from their surface and
were one week old thirty cubic centimeters of water was ■ , . ___• „. „ , , , , , , . , they were weighed again. Fig. 3 shows graphically the
placed in the depression of each block and the time noted , ... . c , , , T ., ■ ", . , - , r , , , , ....................... results of this series of absorption tests. In this curve the
which was required for the block to absorb all the water. ,. , „ „ , . ,ordinates represent the percentage of water, by weight,

absorbed by the dry block during twenty-four hours’ im
mersion, while the abscissae represent the percentage of 
water, by weight, used in mixing the concrete. The relation 
to the former curves is at once apparent. The least absorp
tion occurs with about 14 per cent, of water, and it is fairly 
uniform between 13 per cent, and 15 per cent. By either 
method of determination, that is, by rate of absorption or 
by amount of absorption, we arrive at the same conclusion. 
A concrete may be too wet or too dry to produce the most 
nearly impermeable product, and one extreme is as surely an 
evil as the other, if it is impermeability we seek.

mixtures of cement andsame

Fig. 1 shows a few of the block under test, the type of molds 
in which they were made and the general method of molding 
them.

After the first test the block were allowed to dry out and 
were again tested when two weeks old. After the second 
test they were exposed to the weather on the roof and tested 
again at the end of a month. Many block were made of each 
mixture of materials and of each percentage of water, and 
the average time taken in absorbing the water was used in 
comparing results. In all, about 230 block were made and 
tested.

THE CANADIAN ENGINEER386 Volume 20.

of as great importance to the block-makers as to any other 
branch of the industry. We frequently read the claims of 
the block machine makers to the effect that this or that 
machine produces an impervious block because it is made 
“Wet” or “Semi-wet” or “Dry.” But we doubt that it is 
generally realized what a large difference in permeability 
a small difference in the percentage of water used will make.

The theory is generally held, we believe, that other 
conditions being the same, a wet mix makes a more nearly 
waterproof concrete, and that a dry mix produces a more 
porous mass unless very tightly compacted by much hard 
tamping or enormous pressure.

Percentage of Water Would Vary.
The curves in Fig. 2 show graphically the results ob

tained at the first test when the block were one week old. 
The upper curve represents the results obtained on the 
block which were placed for twenty-four hours in a damp 
closet before being exposed to the air, and the lower 
shows results on block dried in air immediately after making 
and not sprinkled. The ordinates represent the time in 
hours required for the block to absorb thirty cubic centi
meters of water placed in the depression, while the abscissae 
represent the amount of water used in percentage of the 
total weight of cement and aggregates. It will be noted 
that the results obtained with block which set in the damp 
closet were considerably better than those obtained with 
the block which set in dry air. There was so little difference 
between the results at the end of a week and those at the 
end of two weeks and one month that only the results at 
the age of one week are shown. The other curves would 
practically coincide with these. While the best percentage 
of water probably varies with different cements and 
gates, and should be determined for any particular combi
nation that is to be used, yet it is evident that for the

curve

Water Affects Porosity.
It was in an endeavor to make a very spongy, porous 

concrete for a special purpose that Westinghouse, Church, 
Kerr & Co. made up a series of block with varying per
centages of water and noted the great difference in porosity 
made by slight changes in the percentage of water used. 
The block used in this series of experiments were about 
3% x 3% x 2 in. high, with a circular depression or cup in 
the top about 2% in. in diameter and 1 in. deep.
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CANADIAN CEMENT AND CONCRETE ASSOCIATION.

The arrangements for the Third Annual Convention and Exhibition by Canadian Cement Workers are nearing 
Completion. A Partial List of Exhibitors, together with the Arena Plan, is given herewith.
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EXHIBITORS AT THE THIRD ANNUAL TORONTO CEMENT SHOW.

Exhibitor
American Saw Mill Machinery Co., Hacketts-

town, N.J...........................................................................
Saw Mills and Circular Saws for the use 
of Contractors and Builders.

Alderson, Hammond & Ritchie, Ltd., Yonge St.
Arcade, Toronto ...............................................................

International Floor Machines.

Space No. Space No.Exhibitor
Chillas-Black, Mail Bldg., Toronto .......................

Toxement, a waterproofing.
Connor Ruddy Co., Wellington St., Toronto... 

Signs used in advertising the Cement 
interests.

47
114

95

5« Construction, Saturday Night Bldg., Toronto.. 
A journal for the Architectural and Con
tracting interests in Canada.

Contract Record, Nichol Bldg., Toronto................
A weekly journal of Building, Contract
ing, Engineering, Public Works, Muni
cipal Progress, Advance Information.

Concrete Form & Engine Co., Detroit, Mich.. 
Collapsible Steel Forms & “Belle Isle” 
gas engines.

Darling Bros., 77 York St., Toronto.......................
American Mason Safety treads for con
crete stairways. Webster system of steam 
heating for concrete buildings.

Eadie Douglas, Ltd., Victoria St., Toronto... 
Waterproofing.

East Toronto Brick Co., 90 Pickering St., 
Toronto ..............................................................................

81

Beath, W. D. & Son, 193 Teraulay St., 
Toronto ................................................................................ 21, 22, 22A 57

Triangular Wire Mesh Reinforcement
Blystone Mfg. Co., Cambridge Springs, Pa... . 

Blystone Batch Mixer mounted on skids 
and belted to gasoline engine.

Builder & Contractor, Aberdeen 
Toronto .............................. •...................

16

117

Chambers,
65 59A weekly publication of interest to Build

ers and Contractors.

Canada Cement Company, Montreal, Quebec. . .75, 76, 77, 78, 
Cement Mill in Operation, Portland. 84, 85, 86 
Cement and* Cement products.

Canada Foundry Co., King & Simcoe Sts.,
Toronto, Ont..........................................

Concrete Mixers.
Canadian Art Stone Co., Price St., Toronto.. .

Art Stone, Decorative Exhibit of articles 
made of cement stone.

Canadian Engineer, Church St., Toronto..............
A weekly Journal for Civil, Mechanical,
Electrical and Railroad Engineers and 
Contractors ; books relating to cement and 
reinforced concrete.

Canadian Inspection Co,, Stair Bldg., Toronto.
Modern Testing Laboratory.

Canadian Manufacturer, McKinnon Bldg.,
Toronto .............................................................................’

Cement Era, Chicago, 111.................................................
Cement Era and other publications.

Cement Products, 230 St. Clarens Ave., Toronto.
Artificial Cement Stone Exhibit.

91, 92

56112, 113, 128, 129
Concrete Stone.

Gearless Co., Gloversville, N.Y. 
Cement Brick Machines.

4866, 67

Hercules Waterproofing Cement Co., Buffalo, 
N.Y............................................................................................... 4080

Waterproofing Cement.
International Correspondence School, Toronto. 

Technical Publications and books relat
ing to Cement and reinforced concrete.

Kent Mill Co., 170 Broadway, N.Y............................
Kent Mill.

94

45 no, in

Kerrigan Bros., Toronto, Ont........................................
Refreshments.

La Grange Specialty Co., La Grange, Ind.... 
The Little Giant Brick Machine.

Lehigh Clutch Co., Catasauqua, Pa..........................
Friction Clutch.
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UNION OF ALBERTA MUNICIPALITIES.—President, H. H. Gaetz, Red 
Deer, Alta., Secretary-Treasurer, John T. Hall, Medicine Hat, Alta. 

THE UNION OF CANADIAN MUNICIPALITIES.—President, W. Sanford 
Evans, Mayor of Winnipeg ; Hon. Secretary-Treasurer, W. D. Light- 
hall, K.C., ex-Mayor of WestmounL

THE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President, 
Mayor Reilly, Moncton ; Hon. Secretary-Treasurer, J. W. McCrcady, 
City Clerk, Fredericton.

UNION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. E. 
McMahon, Warden, King s Co., Kentvillc, N.S. ; Secretary, A. Roberts, 
Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor 
Hopkins, Saskatoon, Secretary, Mr. J. Kelso Hunter, City Clerk. 
Regina, Sask.

Exhibitor
Lock Joint Pipe Co., 165 Broadway, N.Y 

Concrete Pipe.

Space No.
46

London Concrete Machinery Co., London, 
Unt. ........................................ ..................................... 1 l8, I IQ, 120, 

12I, 122, 123Cement Machinery.
Moore, Benj., & Co., Cawthra & Grove Sts.,

Toronto .........................................................................
Paints.

68

National Roofing Co., Tonawanda, N.Y.................
Roofing.

Noble, C. W., Home Life Bldg., Toronto...........
Herringbone metal lath.

Rogers, Alfred, King St., W., Toronto...............
Portland Cement.

Roman Stone, Temple Bldg., Toronto .................
Roman Stone, decorative exhibit of articles 
made of cement stone.

T. Slack Co., Toronto .................................................
Cement Sidewalk Tools.

43

CANADIAN TECHNICAL SOCIETIES.
ALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M. Lang- 

Secretary, L. M. Gotch, Calgary, Alta.
ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—President, 

J. L. R. Parsons, Regina ; Secretary-Treasurer, M. B. Weeks, Regina
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N. Me- 

Murchy ; Secretary, Mr. McClung, Regina.
BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION.-President, 

W. S. Drewry, Neison, B.C. : Secretary-Treasurer, S. A. Roberts, Victoria!

83

12, 13

107

B.C.
BUILDERS, CANADIAN NATIONAL ASSOCIATION.-President, E. T. 

Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que.
CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—Pre.i- 

dent, Charles Kelly, Chatham, Ont. ; Secretary, W. A. Crockett, Meant 
Q3 Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCIATION.-President 
Peter Gillespie, Toronto, Ont. : Vice-President, Gustave Kahn, Toronto •’ 

139 Secretary-Treasurer, Wm. Snaith, 57 Adelaide Street, Toronto, Ont.
CANADIAN CLAY PRODUCTS’ MANUFACTURERS’ ASSOCIATION.- 

President, W. McCiedie ; Secretary-Treasurer, D. O. McKinnon, Toronto.
CANADIAN ELECTRICAL ASSOCIATION.-President, N. W. Ryersôn 

Niagara Falls ; Secretaiy, T. S. Young, Canadian Electrical News, Toronto’ 
CANADIAN FORESTRY ASSOCIA TION -President, Thomas South 

1 vorth, Toronto; Secretary, James Lawler, 11 Queen's Park, Toronto.
CANADIAN GAS ASSOCIATION.—President, Arthur Hewitt, Geo 

eral Manager Consumers’ Gas Company, Toronto ; J. Keillor, Secretary! 
j Treasurer Hamilton, Ont 7

CANADIAN

49

Specification Data, Ltd., Confederation Bldg., 
Toronto ..........................................................................

Publication.
Standard Paint Co., Montreal, Que.......................

Ruberoid waterproofing, etc.
Steel & Radiation, Ltd., Fraser Ave., Toronto. 51, 52, 53, 54, j 

Cement Gum, Steelcretc Expanded Metal,
Fenestra Sash, etc.

Stinson-Reeb Co., Montreal, Que..............................
Waterproofing Compounds and Supplies.

33, 32, 7-
8, 9

79- 82

Swiss Concrete Machinery Co., Dayton, Ohio. 
Bricks and blocks made from cement, 
gravel," sand, clay, cinders, sawdust, tan 
bark, ground corn cobs, and refuse, on a 
machine

108
GASy . , . • EXHIBITORS’ ASSOCIATION.—Secretary.

Treasurer, A. W. Smith, 53 Adelaide Street East, Toronto. ’

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.-President
-V. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis Dagger’ 
ti Richmond Street West, Toronto. 1

CANADIAN MINING INSTITUTE.-Windsor Hotel, Montreal. Presi- 
Jent, Dr. Frank D. Adams, McGill University, Montreal ; Secretary H. 
Nlortimer-Lamb, Montreal.

press.
Tesco Products Co., Milwaukee, Mis 

Tesco Marble.
138

Trussed Concrete Steel Co., M alkerville, Ont. 
Kahn Trussed Bar, Rib Metal, Hy-Rib, 
Reinforcements, Waterproofing Compounds.

United States Steel Products Co., New York, 
N.Y......................................................................................

CANADIAN RAILWAY CLUB.-President, H. H. Vaughan ; Secretarv 
lames Powell, P.O. Box 7. S» Lambert, near Montreal, P.Q.7G 90

CANADIAN STREET RAILWAY ASSOCIATION.-President, D. 
itonald, Manager, Montreal Street Railway ; Secretary, Acton Burrows 

1 day Street, Toronto. *
Me*

157

CANADIAN SOCIETY OF FOREST ENGINEERS.—President 
Eernow, Toronto; Secretary, 2. W. H. Jacombe, Ottawa.

21, 22, 22A Dr.
Triangular Wire Mesh Reinforcement.

Wert, C. S., Kendaliville, Ohio..................................
The Perfect Brick Machine, the Perfect 
Tile Machine and Silo Moulds.

Wettlaufer Bros., 178 Spadina Ave., Toronto.. 88, 87, 89,
Concrete Mixers, block, brick, and tile 
machines, silo moulds.

CENTRAL RAILWAY AND ENGINEERING CLUB.-Toronto Presi 
130 I lent- J Duguid ; Secretary, C. L. Worth, 409 Union Station, 

bird Tuesday each month except June, July, August
DOMINION LAND SURVEYORS.—President, Thos. Fawcett, Niagara 

Falls ; Secretary-Treasurer, A. W. Ashton, Ottawa.
EDMONTON ENGINEERING SOCIETY.—President, J. Chalmers • 

74» 73» 72 Secretary, B. F. Mitchell, City Engineer's Office, Edmonton, Alberta.
ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, A. 

D. Campbell ; Corresponding Secretary, A. H. Munroe.
ENGINEER'S CLUB OF TORONTO.—96 King Street West President. 

Killaly Gamble ; Secretary, R. B. Wolsey. Meeting every Thursday evening 
.luring the tall and winici months.

Meets

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr. G. 
Kapp ; Secretary, P. F. Rowell, Victoria Embankment, London, W.C. ; Hon 
Secretary-Treasurer fur Canada, Lawford Grant, Power Building, Montreal 
Que.

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEER8.—413 Dorchr.ter Street
West, Montreal. President, C. H. Rust ; Secretary, Professor C. H. Mc
Leod.
QUEBEC BRANCH—

Chairman, A. E. Doucet ; Secretary, P. E. Parent Meetings held twice 
a month at Room 40, City Halt

TORONTO BRANCH—
96 King Street West, Toronto. Chairman, H. E. T. Haultain ; Secretary, 
A. C. D. Blanchard, Engineering Building, Toronto University, Toronto. 
Meets last Thursday of the month.

MANITOBA BRANCH—
Secretary, E. Brydone Jack. Meets first and third Fridays of each 
month, October to April, in University of Manitoba, Winnipeg. 

VANCOUVER BRANCH-
Chairman, Geo. H. Webster: Secretary, H. K. Dutcher. 40-41 Flack 
Block, Vancouver. Meets in Engineering Department, University

OTTAWA BRANCH—
Chairman, A. A. Dion, Ottawa ; Secretary, H. Victor Brayley, N. T. 
Ry., Cory Bldg.

MUNICIPAL ASSOCIATIONS.
ONTARIO MUNICIPAL ASSOCIATION.-President, Mr. George Geddes, 

Mayor, St. Thomas, Ont. ; Secretary-Treasurer, Mr. K. W. McKay 
County Clerk, St. Thomas, Ontario.

INSTITUTION OF MINING AND METALLURGY.—President, Edgar 
Taylor, Secretary, C. McDermid, Luudon, England. Canadian Members of 
Council Prof. F. D. Adams, j B. Porter, H. E. T. Haultain, and W. irt. 
Miller, and Messrs. W H. Trewartha-J araes and J. B. Tyrrell.

MANITOBA LAND SUR VEYORS.—President, George McPhillips 
Secretary-Treasurer, C. G Chataway, Winnipeg, Man.

NOVA SCOTIA MINING SOCIETY.-President, T. J. Brown, Sydney 
Mines, C.B. ; Secretary, A. A. Hayward

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—President, S. 
Fenn ; Secretary, J. Lome Allan, it Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.-President, 
W. H Pugsley, Richmond Hill. Ont. ; Secretary, J. R. Farewell, Whitbv’ 

ONTARIO LAND SURVEYORS' ASSOCIATION.-Secretary, Killaly 
Gamble, 703 Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, F 
S. Baker, F.R.I.B.A., Toronto. Ont. ; Hon. Secretary, Alcide Chausse, No. $ 
Beaver Hall Square, Montreal, Que.

ASTRONOMICAL SOCIETY.-President, Prof. Alfred 
Lury, Toronto ; Secretary, J. R. Collins, Toronto.

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGlLL UNI.
VERSTTY—President, H. P. Ray; Secretary, J. P. McRae.

WESTERN CANADA IRRIGATION ASSOCIATION.-President, W*.
Pierce. CaJgary ; Secretary-Treasurer, John T. Hall, Brandon, Man.

WESTERN CANADA RAHWAY CLUB.—President, Grant Hall ; Secre
tary. W. H Rosevear, 109 Chestnut Street, Winnipeg, Man. Second My 
dav, except lune, July and Zugust, at Winnipeg.

;
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Further information may be had from the issues of 
1 he Canadian Engineer referred to.

Tenders
Place of Work. Close. Issue of. Page.
Brantford, Ont., sewer pipe ....Mar. 2. Feb. 16. 69
Calgary, Alta., concrete walks..Mar. 15. Feb. 23. 54
Calgary, Alta., machinery and

plant .................  Mar. 22. Feb. 23. 69
Eglinton, Ont., granite and lime

stone ......................................... Mar. 2. Feb. 23. 360
Fort William, Ont., lumber........ Mar. 2. Feb. 23.
Fort William, Ont., line material.Mar. 2. Feb. 23.
Fort William, Ont., cedar poles..Mar. 2. Feb. 9. 3
Fredericton, N.B., concrete sub

structure and approach of
bridges ..................................

Gleichen, Alta., waterworks and
Mar. 6. Feb. 16. 329

Mar. 16. 
Mar. g. 
Mar. 9.

Feb. 16. 
Feb. 23. 
Feb. 23.

Feb. 23. 
Feb. 23.

Feb. 2.

69sewers
Hamilton, Ont., sewers 
Hamilton, Ont., sewers 
Minnitonas P.O., Man., bridge

and piers ..................................
Montreal, Que., sewer ................
Monterrey, N. L., Mexico., gas

plant .......................................
Moose Jaw, Sask., main drainage

works ........................................
Oak River, Man., debentures

for hall ......................................
Ottawa, Ont., supply of coal 

and fuel
Ottawa, Ont., public building,

Harriston ..................
Ottawa, Ont., breakwater 
Ottawa, Ont., departmental bldg.Feb. 28.

Mar. 1.
Ottawa, Ont., motor trucks ___Mar. 17.
Ottawa. Ont., public building at

Tillsonburg ..........................
Ottawa, Ont., public building at 

Mitchell .................................

70
70

Apr. 15. 
Mar. 2.

70
360

Mar. 1. 66

Apr. 10. Feb. 23. 66

Feb. 23. 54

Feb. 23. 360

23. 360
Feb. 23. 360
Jan. 5. 131
Feb. 9.
Feb. 9. 300

Feb. 9. 300

Feb. 16. 32
Feb. 16. 32

Mar. 29. 

Mar. 12.

Mar. 13. 
Mar. 15.

Feb.

Ottawa, Ont., schooner 300

Feb. 28.

Mar. 1. 
Mar. 8.Ottawa, Ont., wharf 

Oshawa, Ont., asphalt block pave
ment

Point Grey, B.C., pipe, valves, 
etc., excavating, etc 

Quebec, Que., railway .
Regina, Sask., erection of bank. .Mar. 6.

Mar. :.

Mar. 18. Feb. 23. 69

■ Mar. 6. Feb. 23. 66
• Mar. 10. Feb. 23. 360

Feb. 23. 54
Feb. 23. 54Ridgeway, Ont., drain 

Saskatoon, Sask., municipal com
missioner .............................. Mar. 17.

Souris, Man., laying pipe............Mar. 20.
South Middleton, Ont., school-

house ..................................t
Strathcona, Alta., engine, boilers 

and generator

Feb. 23. 67
Feb. 6923-

Mar. 15. 

Mar. I.
Swan River. Man., steel bridge..Apr. 15. 
St. Catharines, Ont., pipe and

specials ..................................
Toronto, Ont., right to cut pulp-

wood ........................................
Toronto, Ont., cast iron pipe....Feb. 28.
Toronto, Ont., freight shed........................
Toronto, Ont., reinforced con

crete pipe
Toronto, Ont., assets of Bclding 

Lumber Co.

Jan. 12. 163

Jan. 26. 65
Feb. 16. 66

Feb. 28. Feb. 9. 70

Apr. to. Jan. 19. 
Feb. 16. 
Feb. 16.

203
70

329

Mar. 14. 

Mar. t.

Feb. 6623.

Feb. 23. 360

TENDERS PENDING.

in addition to those in this issue.

Toronto, Ont., assets of Silver 
Bar Mining Co.

Toronto, Ont., building on Exhi
bition Grounds ..................

Vancouver, B.C., supply of pipe,
valves, etc...................................

Victoria, B.C. two-roomed school
building ...................................

Victoria, B.C., supply of valves
and pig-lead ............

Victoria, B.C., construction of
pavements ..............................

Winnipeg, Man., supply of as
phalt .....................................

Mar. 1. Feb. 23. 

Feb. 23. 

Feb. 23. 

Feb. 23.

Feb. 2.

360

Feb. 28. 360

Mar. 22. 

Mar. 1.

54

54

.......... Mar. 3. 269

Mar. 3. Feb. 16. 330

Mar. i.
Wihnipeg, Man., motor car ___ Mar. 3.

Jan. 26.
Feb. 9.

235
54

TENDERS.

St. John, N.B.—Tenders will be received until March 
18th, 1911, for the purchase of the whole or any part of an 
issue of two hundred and fifty thousand ($250,000.00) dol
lars “Saint John City Debentures,” to be issued bv the city 
of St. John. Adam P. Macintyre, Controller;
Lingley. Chamberlain, St. John, N.B.

Dartmouth, N.S.—Tenders are invited by the Dartmouth 
Ferry Commission for the delivery of 5,000 tons of 2,240 lbs. 
of No. 1 slack or run-of-mine coal, to be delivered at Com
missioners’ coal wharves or sheds. Tenders will be received 
up to noon of February 28th.
Dartmouth.

Ottawa, Ont.—Tenders will be received until March 
20th, 1911, for supplying and delivering 190,000 Imperial 
gallons of illuminating oil and 55,000 Imperial gallons of 
oil fuel. A. Johnston, Deputy Minister of Marine and Fish
eries. Ottawa.

Ottawa, Ont,—Tenders will be received until March nth, 
’OH. f°.r the supply of coal and fuel wood required to heat 
the Military Buildings, at Kingston, Belleville, Port Hope, 
Cobourg, and Peterborough. Ontario, for the year ending 

3,st, 1912. Eugene Fiset, Col., Deputy Minister of 
Militia and Defence, Ottawa.

Ottawa, Ont.—Tenders will be received until March 21st, 
1911, for the construction of a breakwater at Breen’s Pond, 
Antigonish County, N.S. Plans and specifications may be 

,ant^ f°rms °f tender obtained at the offices of E. G. 
Millidge, Esq., Dist. Engr., Antigonish, N.S. ; C. E. W. 
Dodwell, Dist. Engr., Halifax, N.S., and R. C. Desrochers, 
Secretary Department of Public Works, Ottawa.

Ottawa, Ont.—Tenders will be received until March 
11th, 1911, for the supply of coal and fuel wood required to 
heat the military buildings at Halifax, N.S., for the year 
ending March 31st, 1912. Full particulars may be obtained 
from the Director of Contracts, Militia Headquarters, Otta
wa, or at the office of the Officer Commanding Maritime 
Provinces, Halifax, N.S. Eugene Fiset, Colonel, Deputy 
Minister of Militia and Defence, Ottawa.

Ottawa, Ont.—Tenders will be received until March nth, 
I?11’ !°T the supply of coal and fuel wood required to heat 
the military buildings at Winnipeg, and Brandon, Man. and 
Regina^ Sask., for the year ending March 31st, 1912. Eugene 
* lscl:.. Deputy Minister of Militia and Defence, Ottawa.

Ottawa, Ont—Tenders will be received until March nth, 
T9H, for the supply of coal and fuel wood required to heat 
the military buildings at St. Johns, St. Hyacinthe and Sher- 
rooke, Que., for the year ending March 31st, 1912. Eugene 

°^’ Deputy Minister of Militia and Defence, Ottawa.
Ottawa, Ont.—Tenders will be received until March 

_ itn, 1911, for the supply of coal and fuel wood required to 
neat the military buildings at St. John, Fredericton, Wood- 
s ock and Sussex, N.B., for the year ending March 31st, 
IQ12. Eugene Fiset, Col., Deputy Minister of Militia and 
Defence, Ottawa.

Duncan G.

Prescott Johnston, Secretary,
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to 

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc. 
Printed forms for the purpose will be furnished upon application.
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Calgary, Alta.—Tenders will be received until March 6th^ 
1911, for the whole of the work required to be executed ui 
connection with the erection and completion of a building on 
Seventh Avenue East, for the Alberta Club. D. S. Mcllroy, 
^architect, 118A Eighth Avenue West, Calgary.

Bassano, Alta.—Sealed tenders will be received until 
March 4th, 1911, for the construction of a four-room brick 
schoolhouse, to be erected at Bassano, Alberta. Plans and 
specifications may be obtained at the office of Wm. T. Wil
liams, Medicine Hat, or Mr. 11. Buckingham, secretary, Bas
sano School District, Bassano.

Vancouver, B.C.—Tenders will be received until March 
15th, 1911, (for clearing right of way on the Mountain, Shus- 
wap and Arrow Lake subdivisions of the Canadian Pacific 
■Railway. H. Rindal, division engineer, Vancouver, B.C.

Ottawa, Ont.—Tenders will be received until March 
nth, 19u, for the supply of coal and fuel wood required to 
heat the military buildings at London, St. Thomas, Windsor, 
Chatham, Woodstock, Stratford, and Guelph, Ont., for the 
year ending March 31st, 1911. Eugene Fiset, Col., Deputy 
Minister of Militia and Defence, Ottawa.

Ottawa, Ont.—Tenders wul be îeceived until March 13th, 
, for the construction of one reinforced concrete bridge 

•in the Township of Osgoode, and two reinforced concrete 
bridges, in the Township of Huntley. Chas. Macnab, County 
Clerk, Ottawa. .

Ottawa, Ont.—Tenders will be received until March 20th, 
1911, for the supply and delivery of British Columbia or 
“Douglas Fir” dimension timber and also for other lumber 
and timber required for use on th.1 Rideau Canal for the 
year 1911-1912. L. K. Jones, secretary, Department of Rail- 

and Canals, Ottawa. (Advertisement in the Canadian

1911

ways
■Engineer.)

Guelph, Ont.—Tenders will be received until March 7th, 
ign, for the construction of “The Shelter” for the Guelph 
Humane and Children’s Aid Society. W. A. Cowan, archi- Quebec, Que.—Mr. Joseph Gosselin, of Levis, has se-
tect, Guelph, Ont. cured the contract for the rebuilding of the Quebec Custom

Kingston, Ont.—Tenders will be received until March House, at a cost of $ 126,000.
7th 1911 for the delivery of cement, in bags ; sand, per Toronto, Ont—Tenders received for the construction of 
cubic yard and crushed limestone per cubic yard, to I) ■ de- storm overflow from sewage tanks in connection with the 
livened in gaol yard. J. W. Bradshaw, County Clerk, Court main sewage disposal system, were as follows:—
■House, Kingston.

Kingston, Ont__Tenders will be received until March
loth, 1911, for the several trades works required in the erec
tion and completion of the Nicol Building for the Governors 
of the School of Mining. Plans and specifications may be 
seen at the University and at the office of Power & Son,
Architects, Merchants’ Bank Chambers, Kingston.

Toronto, Ont.—Tenders will be received until February The Board accepted tender No. 1, being the lowest, and 
28th, 1911, for the construction of a small tunnel for water- ;n accordance with such acceptance awarded the contract to
way about 5 ft. wide, 6 ft. high and 135 ft. long. Plans and O. W. Rice.
specifications may be seen in the office of the resident engin- Winnipeg, Man__The contract for the erection and
eer, Mr. L. S. Rudder, Union Station, I or on to. A. L. completion of the Selkirk Avenue Building for the Y.M.C.A.
Hertzberg, Div. Engr., Room 601, Union Sta ion, orono. was awar{je{( to S. Bryn Jolfsson and Co., Winnipeg, for all

Fort William, Ont. lenders will be received until M< work, except tile, marble, heating and plumbing.
11th, 1911, for the New Nurses Home for the McKo lat tects, Jackson & Rosencraus, New York ; J. H. G. Russell 
General Hospital. R. E. Mason, architect, V ictoria Block. Winnipeg. ’

Fort William, Ont.— Lenders will be received until March Calgary, Alta.—The contract for erection and comple- 
hoth, 1911, for alterations and additions to Central Schoo.. tion of a residence for Lieut.-Col. James Walker, at East 
'R. E. Mason, architect, Victoria Block. Calgary, to Messrs. Zang & Musgave, Contractors, Calgary.

Fort William, Ont.—Tenders will be received until March For plumbing, heating and gas-fitting to the E. J. Young 
■6th, 1911, for the erection of the Free Library, Brodie Street. Plumbing Co., Ltd., Calgary.
Hood & Scott, architects, 43 Murray Building.

Warren, Man.—Tenders will be received until March 4th.
1911, for the various trades required to erect a four-roomed 
■school building for the Trustee Board of the Consolidated 
School District of Warren. Plans and specifications with the 
architect, R. L. Smith, 309 Builders’ Exchange, or with M.
S. Peacock, secretary-treasurer. School Board, Warren.

Saskatoon, Sask.—Proposals will be received until the :
3rd of April, 1911, for a franchise for an electric street rail- Size tons.

(Adv. in 4”

CONTRACTS AWARDED,

Supplying 
material 

and laying 
Bulk Sum. 
$2,940 00 

3.479 00 
3,466 00

Furnishing and placing 
of bearing piles 
Per Lin. Foot. 

30c.
40c.
30c.

Tender No.

2
3

Archi

North Vancouver, B.C.—Tenders for cast-iron pipe were 
as follows :—

Evans, Coleman A. J. Forsyth 
& Co.,

Vancouver.
Price 

per ton 
Eng.

$37-41 $3,366.90 $37.52 $3,376.80 $38.40 $3,456.00
36.91 2,731.34 37.52 2,776.48 37.71 2,790.54
36.43 14,207.70 37.52 14,632.80 38.31 14,940.90
35-92 9.375-12 37.52 9,792.72 38.12 9,949.32

35-92 7,579-12 37.52 7,916.72 38.12 8,043.32

Robertson, 
Godson Co. Ltd.

Vancouver. 
Price 

per ton 
Total. .Eng. Total.

& Evans, 
Vancouver.

Price
per ton

Eng. Eng. Total.

way system. Jas. Clinkskill, Mayor, Saskatoon, 
the Can. Eng.)

Moose Jaw, Sask.—Sealed tenders will be received until ; 8" 390
the 10th day of April, 1911, for the supply of water and sewer 10" 261
■pipe, hydrants, valves, etc. J. M. Wilson, city engineer, Fire 
Moose Jaw, Sask. (Advertisement in the Canadian En- 10" 211 
gineer). ; ——

90
6" 74

$38,495-52$37,260.18Regina, Sask.—Tenders will be received until March 4th, 
1911, for the erection of a warehouse building at Regina, 
for the Great West Saddlery Company, Limited. Plans can 
be seen at company’s office on Market Street East. Storey 
& Vanegmond, architects, Regina, Sask.

Calgary, Alta.—Tenders will be received until March

1,026 $39.180.08
At wharf N.V. At wharf N.V. At wharf N.V.

within 3 to 4 
months

part Apr. 21, 1911 part May 
part May 20, 1911 part June 

Remainder 14 weeks. Remainder July.
The contract was awarded to Evans, Coleman & Evans. 

6th, 1911, for the excavation and concrete work required in George S. Hanes, City Engineer, 
the foundation work of a business block for Lieut.-Colonel 
James Walker, on Seventh Avenue, Calgary. Lang & Major,
Architects, Board of Trade Building, Calgary.

Calgary, Alta.—Tenders will be received until March y:h,
1911, for the erection and completion of St. John’s Church,
Eighth Avenue, East Calgary. Lang & Major, architects,
Board of Trade Building, Calgary.

Calgary, Alta.—Tenders are required up to March 10th, 
fgu, for the erection and completion of a solid stone and 
brick business building, five storeys and basement; -to he 
■built on Seventh Avenue, for His Honor Judge Travis.
Hodgson, Bates & Butler, architects, Grain Exchange, Cal
gary.

RAILWAYS—STEAM AND ELECTRIC.

Fredericton, N.B.—It is understood that the I.C.R. 
agement plan a number of improvements on the Canada 
Eastern branch during the coming season so as to make the 
road better fitted for carrying heavy trains, 
bridges will,, it is said, be placed this season across the Nash- 
waak River above Marysville, at Blackville, and also at 
Nelson Hall, between Caroll’s Crossing and Doaktown. It 
is said that the survey has already been made for the bridge 
at Blackville.

man-

New steel
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Electrical Plant
Three Motor Generator Sets 

One of 2,200 H.P.
Two of 1,500 H.P.
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tMl Swedish electrical apparatus has 
made a world-wide reputation

Everything 
machine is

Iff’
It for QUALITY.

that goes into 
of the best 
the most skilled in the world. Our 
records for speed of erection have 
not b

m •■IS every 
the workmanship is_Jr * ;

i

beaten in Canada.een

KILMER. PULLEN ^BURNHAMN

©BRANCH OFFICE MONTREAL $ 

[SWEDISH ELECTRICAL APPARATUSf

___ SWITCHGEAR - D.C.MACHINES j
JHE GENERAL ELECTRIC CO. OF SWEDEN M

HEAD OFFICE TORONTO 
SOLE DEALERS IN CANADA FOR HIGH GRADE I?r

i ALTERNATORS - TRANSFORM ERS

Wooden Water Pipe

B"is
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
P.O. Box 563. * B.C.

Full Particulars and Estimates Furnished.
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from Moncton to Winnipeg is $55,785,000. 
spent to date is a little over $91,000,000. The track mileage 
now laid is 1,236, including sidings, etc.

Toronto, Ont—The trainmen employed on the London 
and Toronto division of the C.P.R. will be furnished with 
a telephone kit which is to be carried on all trains. The 
new appliances will be placed in the baggage cars of all 
passenger trains and in the conductors’ cabooses on freight 
trains.

The amountMontreal, Que.—The announcement of an important new 
line of the C.P.R., which will cut into many of the towns 
and cities along the shore of Lake Ontario between Mont
real and Toronto, tapping, among other places, Belleville, 
Cobourg, Port Hope, Bowmanville, Oshawa, and Whitby. 
The new line will commence at Bathurst, ten miles west of 
Smith’s Falls, and proceed south-westerly to Belleville. The 
whole of this new line, it is stated, will be double-tracked, 
and as the line between Smith’s Falls and Montreal is double- 
tracked already, the C.P.R. will have a double track the 
whole of the way between this city and Toronto, and an 
alternative route between Smith’s Falls and Toronto, and 
will reach all the important industrial communities between 
Montreal and Toronto now served by the Grand Trunk alone. 
It is stated that the Railway Committee at Ottawa yesterday 
approved the route of this new line, so that the C.P.R. is 
now in a position to start its construction immediately. An 
incentive for pushing on the work with all possible speed 
is the fact that the Canadian Northern is now building a 
line from Toronto to Ottwa between the Grand Trunk and 
the Canadian Pacific main lines.

Montreal, Que.—The C.P.R. has introduced a policy of 
discarding trestle bridges, the important reason being theii 
cost of upkeep. Tenders for work of a tunnel to be con
structed at a point two miles north of Bala Station, Ontario, 
are being asked for, and the circumstances are interesting. 
At the spot there is a muskeg, through which a creek runs. 
Over the muskeg and creek is a trestle bridge, a new one. 
What the C.P.R. purposes doing is to divert the creek by 
means of the proposed, tunnel through the rock, and then to 
fill in the muskeg, making the roadbed solid. The tunnel 
through which the water will run will be five feet wide, six 
feet highland 135 feet long. The railway commission is 
partly responsible for the trestle abolition movement, having 
directed that a man watch such bridges,, particularly in 
summer.

Welland, Ont.—Now that the Welland Traction Company 
have practically received a Dominion charter for the 
tion of their street railway in Welland preparations are be
ing made for the construction of the line. C. J. Laughlin, 
the promoter of the railway, reports that the construction 
of the line would be commenced in the fore part of May. 
Although the company had been granted a charter to run 
from Niagara Falls to Port Colborne, through Welland, they 
have not decided when the construction of that line will be 
recommenced. The local line will be built first.

Fort Frances, Ont.—If the plans of the Canadian North
ern Railway are carried out and the land asked for by the 
company from the town of Fort Frances is secured, the com
pany will build a $200,000 tourist hotel at Pither’s Point 
park, situated east of the town on the shore of Rainy Lake. 
The place selected is most admirably adapted for a tourist 
hotel having a beautiful sand beach and ample grounds with 
shade trees, overlooking the lake and river and situated about 
i/4 miles from the centre of the town.

Winnipeg, Man—It is said that Mr. J. J. Hill announces 
'chat negotiations for the use of joint terminals with the 
C.N.R. at Winnipeg are off, and he will build in Winnipeg 
this spring a million dollar station for his Great Northern, 
Northern Pacific and Midland Railways. Three years ago 
Mr. Hill purchased a right of way into the heart of the city 
at a very high figure. He will now construct a line from 
Emerson, where his lines enter Canada, to Winnipeg.

Winnipeg, Man.—Mr. William Hutchinson, the chief en
gineer who constructs all the railways and tram lines for 
the government of New South Wales, was in the city recently. 
Mr. Hutchinson said that he was on a tour of the world, ex
amining methods of railway work in all countries. He will 
visit leading cities of the United States and Canada and 
then proceed to Europe. In addition to the building of the 
railway lines of New South Wales, the government also build 
the tram lines, and there is, in Sydney, a splendid tram 

There are 240 miles of track under operation, 
and an excellent service is given. Mr. Hutchinson said : “f 
have learned something new from the Canadian Pacific with 
reference to engineering, but I have not seen anything yet 
in the matter of trams on the public streets, which has ap
pealed to me.” Mr. Hutchinson explained the railway situa
tion of Australia with reference to inter-state traffic. In his 
own state the railways are on the standard gauge, but every 
state has its own gauge, and one of the states has railways 
of two or three gauges. The result is a difficulty in the inter
state traffic, which has not been overcome.

Vancouver, B.C.—Grading has been completed on the 
E. & N. Railway on Vancouver Island from Cameron Lake 
to Alberni, on the Wellington-Alberni extension, and when 
the necessary bridge work, which is now in progress is 
finished, a commencement will b" made on the tracklayi’ng. 
'In the 26-miles stretch between Cameron Lake and Alberni 
several bridges of varying size have to be erected, and pend
ing their completion by the bridge contractors, Culiton 
Brothers, little will be done on tracklaying. The bridge 
trading firm has arranged for a supply of heavy timbers 
from Nanaimo, and a ramp has been established west of 
Cameron Lake, where a large trestle has to be built. Janse, 
Macdonell & Timothy, the contracting firm having charge 
of the whole work, are at present operating near Alberni.

opera-

Montreal, Que.—Practically the whole of the steel work 
of the Canadian Pacific Railway’s new viaduct on Notre 
Dame Street, between Montcalm and Berri Streets, is now 
in position. Work has been going ahead steadily on the 
structure since the 1st of January, and the superstructure 
of the bridge has been erected to a point where the tracks 
enter the Place Viger yards. The last span will be begun 
immediately, and then it will only be a short time till the 
concrete flooring is laid, and the bridge opened for traffic. 
When this is done steam shovels will be sent to work at 
the embankment at present carrying the traffic between Mont
calm and Berri Streets, and the earth will be removed, turn
ing the space on both sides of the bridge into one huge yard. 
More tracks will then be laid, and when operations 
pleted the C.P.R.’s yard at this point will be one of the 
largest of their system.

Montreal, Que.—The Pennsylvania Railroad has ordered 
nine more electric locomotives, aggregating 40,000 horse 
power, from the Westinghouse Company, to be used in haul
ing through passenger trains to and from the big station 
in the heart of New York city. The contract calls for them 
to be finished by July rst. For changing from steam to 
electric or electric to steam engines at Manhattan Transfer, 
near New York city, the Pennsylvania allows each train four 
minutes, and a record has been made up showing that of 
the 108 trains that have to be changed daily, from 92 to 90 
per cent, accomplish the process in less than the allotted 
time. On one day all of the trains went through with perfect 
records. The quickest time in which the exchange has been 
made thus far was t minute and 30 seconds, 
weather, when steam couplings do not freeze, a reduction 
may be made in the time allowed.

Montreal, Que.—Mr. Robert W. Kerr, after twenty-six 
years of eventful service, has retired from his position as 
passenger traffic manager of the Canadian Pacific Railway.

Ottawa, Ont.—The Government has renewed, for one 
year, the contract with the Pickford & Black Steamship 
Company, for a service between St. John and West Indies. 
It is expected that the service, which was recommended by 
the commission which inquired into Canadian West Indian 
trade, will be inaugurated by the British Government, which 
will call for tenders, Canada contributing to the cost when 
the vessels are in commission.

Ottawa, Ont.—A return tabled in the Commons by the 
Minister of Railways shows that the total estimated amount 
required to complete the National Transcontinental Railway

bystem.

are com-

In warm con-

Vancouver, B.C.-—The Grand Trunk Pacific Railway 
survey parties have virtually completed the location of the 
proposed branch between Fort George and Vancouver. The 
only unfinished gaps are those _ between Fort George and 
Big Bar, on the Upper Fraser river, which is now well ad
vanced, and the short stretch from Harrison Lake to Burrard 
Inlet. It is not probable this last mentioned work will be 
undertaken until next spring. A party is being sent out 
from the coast to determine whether a short route can be 
secured from the Lillcoet district to the Fraser river via 
Stave river and Stave lake. The route has been surveyed 
from Harrison Lake to a point north of Big Bar on the
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We are doing this and better 
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The gasoline engine is gradually 
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No. 1 Smith Mixer and 6 H.P. Fairbanks-Mor.e Gasoline Engine.

These facts now being recognized by leading Contractors 
w*th the result that many foremen are already familiar with 
the gasoline engine and recognize its merits.

are
Advantages of
Gasoline Power
Ready to start at a moment's 

notice.
Consumes its fuel automatically 

and exactly in accordance 
with the power required.

The foreman starts and stops the 
gasoline engine.

The Canadian Fairbanks Co., Ltd.
8Fairbanks Scales-Fairbanks-Morse Gas Engi —Safes and Vaults.

IMontreal St. John, N.B. Toronto Winnipeg Saskatoon Calgary Vancouver
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CURRENT NEWS.Upper Fraser. From Lillcoet the line will run up the west 
bank of the Fraser, 70 miles to Big Bar, where it will cross
to the east side of the river which will be followed to Fort Amherst, N.S.—Work at the Canada Car and foundry
George. Two survey parties are now in the field, working j ^ js very brisk at the present time, nciuding all branches 
in opposite directions between Fort George and Big Bar, ofr th;s industry, there are about 1,200 men steadily at work, 
and the work is so far advanced that next month will see jn Freight Department they are now turning out from
the closing of the 150 mile gap. twelve to fourteen cars a day for the Canadian Northern

Victoria, B.C.—Lieutenant-Governor Paterson turned the Radway Department, and they have orders on hand to keep 
first sod of the island section of the Canadian Northern Rail- t^s department working actively until the first of July. The 
way, recently. The ceremony was the formal inauguration passenger department is equally busy and the company ex- » 
of construction work upon the new road. There was a pect tQ turn out either a passenger, baggage or dining car 
numerous attendance of thoroughly representative citizens, every week all during the summer months. The company 
perhaps three hundred in all. has orders on hand in this department to keep the full staff

Victoria, B.C.—Official announcement is made that the ,u work until October rst. The company will ship four bag- 
BrIrish Columbia Marine Railway Co. will build a drydock gage cars t0 the Canadian Northern this month.

$3,000,000 at Lang’s Cove Esquunalt. 1 he docR st Johri| n.B.—Building operations in St. John last
will be 900 feet long and too feet wide. It is the intention r showed an increase of 41.17 per cent, over those of 
to equip a modern shipyard for t^ «trucnoii 1909, and there will be a very much larger increase in 1911
and destroyers for the Pacific squadron of the Canadian ^ ^ figures of ,gia
navy at Esquimau. Quebec, Que.—The famous toll bridge over the Gatineau

River, known as Cousineau s Dr.-age, has been declared 
closed by an official proclamai on, issued by the provincial 
government, owing to the necessary repairs, ordered in the 
report made by Provincial Engineer L. A. Vaiee in September 
last, not having been commenced.

Montreal, Que.—The Dominion Bridge Company have 
decided to rent the houses on the large blocks of property 

con recently secured by them, on monthly lease holds only. 
This is held to mean that the company expects to need the 
sites of these houses for the enlargement of works and yards 
before very long. The rebuilding of the Lachine and Caugh- 
nawaga Bridge across the St. Lawrence, and the preparat.ons 
for erecting the Quebec Bridge in addition to the other large 

econ- contracts for bridges and other buildings, will make large 
additions to the plant of this company to be necessary.

Montreal, Que—In response to the order of the Utilities 
'Committee the Montreal Street Railway will, within a few

“H.B.”

to cost

LIGHT, HEAT AND POWER.

Welland, Ont.—Welland has secured power and water 
rights on the Welland Canal that will give the town of Wel
land, the commissioners believe, the finest municipal water
works plant in the Province of Ontario. Following the 
cession made bv the government, the commissioners will 

foot plans for the building of an entirely new water-
This will be located just

set on
■works plant on the east side]
north of the aqueduct. The commission propose building 
a thirty-foot intake and the plant will have 'immediate capa
city of three million gallons per ^day with facilities for 
omically doubling this capacity. '

Saskatoon, Sask.—The city commissioners are at present 
engaged in getting out specifications for the new electrical
plant, which is to be installed at the powerhouse during the weeks, equip all their cars with new fenders of the
present year, and which will probably cost somewhere round pattern, from New York, as the most suitable for cars in a
$60,000. city where there are steep hills. The fender proper is un-

Victoria, B.C.—The Alberni District Electric Light and dcr the front platform, and immediately in front of the
Power Company, Limited, has been incorporated to supply wheels of the fore truck.

Dr. A. D. Mor- Ottawa, Ont.—Of interest with respect to the Canadian
peat industry in the letter received by the secretary of the 
Canadian Peat Society, Mr. Arthur J. Forward, from Prof. 
Charles A. Davis, the peat expert of the United States 
Bureau of Mines, at Washington, in which he says : 
have certainly a much better start in Canada towards the 
ideal of using peat as fuel than we hve in this country as 
yet, and I am very glad that things are progressing so well 

North Toronto Ont.—On March 18 the property-owners under the wise leadership of Dr. Haanel, who has so success
or North Toronto will have an opportunity to record their tully directed the work the government, the interest is 
votes for or against the sewage by-law, though the latter great dn the United States, but most people want to be shown 
contingency seems unlikelv. More than a year and a halt what can be done before they put any money into peat enter- 
has been wasted, but in the present case there seems little prises in these days.”
or no doubt thai if the measure runs the gauntlet of the Ottawa, Ont.—The work of conserving head waters of
ratepayers, it will go through council and receive its third the Ottawa River, which has been in progress for some two 
reading with no loss of time. The town council are a unit years, will go ahead still further this summer. 1 he Depart- 
with respect to the necessity for installing the system, the ment of Public Works will issue a call for tenders for the 
local board of health as a whole warmly endorsed the scheme, construction of the dam at the foot of Quinze Lake, the cst1- 
and the Ratepayers’ Association is certain to pass a strong mated cost of which is $59,000. 1 he dam will be located
resolution upholding the action of council in the submission eighteen miles distant from the head of Lake Tcmiskammg. 
■of che by-law. The dam at the foot of Lake Temiskaming has already been

Lethbridge, Alberta.—The city of Lethbridge is about completed, and will control 27,878,400,000 cubic feet of water, 
to install up-to-date sewage disposal works. Mr. T. Aird and the dam at Kippewa is now under construction. Ten- 
Murray, consulting engineer, Toronto, reported upon a dors will also be called this spring for the new dam at the 
scheme last autumn. The scheme has been adopted and Mr. head of Gordon Creek.
Murray is retained as consulting engineer by the city. The Chatham, Ont.—A valuable find of iron ore is reported
scheme includes sedimentation tanks, biological filtration to have been made near Rondeau, on the shores of Lake 
and final disinfection of the effluent. Much trouble has re- Erie, by Archie Park, a Chatham manufacturer, and local 
suited in che past, owing to the raw sewage of Lethbridge capitalists will investigate. The samples of ore show it to 
passing direct into the Kelly River and several severe out- be rich.
breaks of typhoid have been said to result from the pollution. Kingston, Ont.—The North American Smelting Company
The supervision and control of the work during progress will paid the city $2,500 for a portion of the smelter site on the 
be in the hands of the city engineer, Mr. C. M. Arnold, who lower harbor. This company is about to erect a lead smelter 
has already carried to completion several important schemes here to treat the ore that comes from their mines in Lough- 
bf sewerage and sewage disposal. boro’ township. The Canadian Northern Ra.lway will run

North Vancouver, B.C.—Despite the inclement weather close to the mining property to ena > i t u utnning " .1 sPur
sewer construction is being pushed rapidly onwards. The righto.nnïwood^Ont.-The report that the Northern Navi- 
gangs are working in various centres, and the contractors , Cn°' f 5! .' JLd place an order for another passenger
ire losing no time in having the work completed. gation Company would p c

electric light to Alberni, from steam power.
is the president and Mr. W. W. G. McAllister, secic-gan 

tary-treasurer.

“You

SEWAGE AND WATER.



Works, Prescot, Helsby and 
Liverpool, England.

British Insulated & Helsby Cables, Limited.

Head Office, 
Prescot, England.

POWER CABLES

WORKING
PRESSURE

25,000
Volts
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No. 1/0 B. & S. Gauge, Three Conductor, Paper-insulated, Lead-covered, 
Double-wire Armoured, Sub-marine Cable built to the Specification of 
R. S. Kelsch, Esq., Consulting Engineer, Montreal.

Working Pressure 25,000 Volts
Diameter over Lead 3.25 inches 
Diameter over-all 4 16 inches 

Weight, per foot, 22 lbs.

Sole Canadian Representatives :

Canadian British Insulated Company, Ltd.
MONTREAL

Capital, - $7,300,000.00
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and freight steamer of the type of the Hamonic was con
firmed by Vice-President H. Y. Tclfer. It will cost $boo,ooo.

Porcupine, Ont.—The government is apparently putting 
forth every efiore' to make good their effort to have the rail
way into Porcupine by June or July next, and are crowding Alberta Association of Architects! The fifth annual gen- 
thc camps all along the right of way with men until now eral m€e,tin£ of the Alberta Association of Architects, was 
there are probably between 600 and 700 men at work cutting !,e*d on January 3°th and 31st, 1911. This year the meetings 
right of way and doing other preparatory work. Ac camp lnstcad of being held at Edmonton as in previous years were 
No. 5, located just near Hill’s, there arc about 150 men at held at Calgary. This arrangement was the outcome of a 
work, and they have the right of way cut to the Golden City desir<; expressed by the outgoing council of the association 
Several miles of the road have been graded and the track tllat the members of the southern portion of the province 
layers have made considerable progress. Some 60 men arc s|iould have a more active share in the work of the associa- 
engaged erecting big camps just south of Golden City, where t*0n than has hitherto been the case. The meetings were the 
the try lines crosses at a point a few yards south of the en- l*3est held for some years and were well attended by members 
gineers’ camp that was erected some time ago. from all parts of the province. Unfortunately the retiring

Hamilton, Ont.—The Oliver Plow Works Company, which President, Mr. E. C. Hopkins was unable to attend owing 
let the contract for a $200,000 assembly building, recently t0 sickness and Mr. Henderson of Edmonton filled his place, 
announced that it would spend six hundred thousand dollars 1 he reports of the president, secretary and treasurer were 
here this year enlarging its plant. read, the latter being very satisfactory showing a balance in

Orillia, Ont.—Orillia’s newest industry, the Canada Re- favor of the association of upwards of $1,100.00. The presi- 
fining Company’s smelter, commenced operations here last reported that the Société Academic had honored the
’week. Cobalt ores arc being treated, and the silver bullion association by requesting the council to accept a medal of 
shipped to England. The buildings arc of brick, and the honor, the method of its award to be decided by the council. 
Plant is a very line one. Thirty men are now employed, but 1* transpired from the report from Mr R W Lines the 
the number will be increased to 150 by spring. honorary secretary, that a committee had been formed to

Port Arthur, Ont.—Stewart Sr Hewittson, general con- deal with the revision of the mechanics’ Lien Act and that 
tractors, arc preparing to double the capacity of their stone mu''h valuable work had been done in this connection. The 
crushing plant by adding 2 steam shovels and another 'officers for the coming year were elected with the following 
crusher, and remodelling the plant. The Canadian Swift results : Honorary president, E. C. Hopkins ; president G. 
Co. will erect a eold storage plant here to rest about $75,000. M l-ang ; first vice-president James Henderson- second 

Vancouver, B.C—The city is now planning to lay an- vice-president, W. S. Bates; honorary secretary, R W Lines 
other large main from the present intake to the mouth of Edmonton; secretary, L. M. Gotch, Calgary; honorary treas-
acymour Creek. $200,000 _ having been voted for this pur- “r.er, D. S. Mrllroy ; council, Messrs. Geo Fordvce L C
pose at the January elections with the understanding that Gibbs, p j Lawson, T. T. O’Gan board of pv.-i’mlner="
another by-law tn complete the project would he submitted Messrs. VV. S. Bates, Tames Henderson C M T nno- R w’in the future The suggestion of Burnaby is that the muni- Lines. L. M Gotch! librarian RW\fnes To be fn zc 
cipahty shall make a contribution to this by-law fund and oordance with the provisions of the Act of Incorporation it 

"f the "f « larger main to the south side - necessary that the headquarters of the asEtion’be
of the Inlet ■ \, the south tide of the second Narrows sub nominally at Edmonton cnnsemientiv thm.<rk Mr t •„ 
merged main Burnaby would tap the supply main and divert appointed honorary secretary to cnrnnl th" ti,a Portion of the water .0 the southwest As the city will will devolve upon Vr Gotch to who" aH1 corresnonZe 
be obliged to furnish Hastings with water it is thought a should he addressed On the Mondn 1 p • large distributing main could be placed on the boundary were entertained to a dinner gïenhv 
line, between Hastings and Burnabv from which each dis- Calgary Chapter, at which the ATivnr r r 1 rs_ °l the
trict could draw its supply as needed. presentntives of he leading hm'bWr °j Cal*ary T re‘

Vancouver, B.C.-There is a report in circulation that sent. On the TuesdayThe chhf h,,sfne= ! W ^ 
the great English contracting firm of Messrs. Norton, Grif- of the adoption of one contract form t WS e dlSCTS*lon 
fiths & Co., which opened an office in Vancouver several the province. A deputation from X T
months a pro, may undertake the construction of a dry dock change was received in connection with^tv V-erf! ^ 
m Vancouver under the terms of the statutory subsidy offer- committees were appointed to mopt - nri i o/ a1)^
«d bv the Dominion Government. Mr Burton Stewart, who T, was decided that the mee in^or ?o,O TV V 
represents the contractors in Canada, has left for England, in Calgary. meetmgs for ,912 should also be held

also be inspection trips through the leading local industrial 
establishments, besides automobile trips through the parks, 
a visit to Carnegie Institute, Memorial Hall, etc.

and will return in April.
cial xmn iniHon** S.Urveyors : Result of the annual provin-

sat
The sixty-third meeting of the American Society of 1 unl'r„ Att;,nn rmir V ^°hn Zho,mas Rans°m- Calvin

Mayh3olhaloEJ,TrVdW!llr1usiîe1<l Th,PsôciclyK hasP notf m^t 1 SwbTackson^Alex ^0 McMeddn/M,”

in this city since 1884. The American Society of Meehan- Alexander Brown iitu> /r' Earles Hartley Attwood, John 
real Engineers is one of the foremost organizations of techni- ,following mssed th nrellm™651 ^UPP- RYsseP‘ Grant. The 
cal and professional engineers in the world, with a member- Tosp, am' ',PT>rP,T|’.marv exam-nation : Oliver Smith,
ship of over 4.000 in this country as well as abroad. The Vph josenh P ,r^l o " P£ler Gibson. Earman Rice 
headquarters of the society are in New York city, and Col. T"rt TorncV^mXel^TV0^^ T/V Gallagher. 
E. D. Meier of St. Louis is president this rear. The society J, ,rt g-? Campbell. Frank Herbert Muckleston, Rov 
has in the Pittsburgh district alone a membership of about h,nn - K,rk"P- 
160. Last year the society held a joint meeting in England 
with the British society, the Institution of Mechanical En
gineers. George Westinghouse, who was president of the 
society last year, presented a paper on the "Electrification 
of Railroads, which aroused a great deal of interest. The 
British society through its local committees in Birmingham 
and London, entertained the American engineers bv showing 
them many things of professional interest, as well as pro
dding delightful social functions. An Executive committee 
consisting of E. M. Herr, chairman, George Mesta T M 
Tate, ir., Chester B. Albree, D. F. Crawford. Morris Knowles 
and Elmer K. Hiles, secretary, will have charge of the Pitts- 
hurcrh meetings. It is expected that from 300 to 400 members 
and ladies will be in attendance. There will b- professional 
sessions when papers will be read and discussed.

SOCIETY NOTES.

PERSONAL.

Mr. C- W. Vaux, general passenger agent for the Grand 
Trunk Railway, has resigned owing, it is said, to ill-health. 
This will necessitate several changes on the G.T.R. svstem.
Mr. H. G. ElVott. assistant general passenger agent of the 
company, at Chicago, becomes general passenger 
with headquarters in Montreal. Mr. Tames D McDonald, 
district passenger agent of the Grand Trunk Railway. ha<= 
been promoted to he assistant general passenger age-t of 
the svstem. with headquarters at Chicago. Mr. A. E. D-fi. 
general a cent for the company at Winnipeg, will go to Tor- 

in place of Mr. McDonald.

agent.

There will onto
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Don’t Bond Your Contract 
by Binding Your Friends

The London Guarantee and Accident Company, 
Limited, will act as Surety for Due Performance of 
Contract as a Business Proposition.

OU DON’T LIKE TO REFUSE A FRIEND when heY Yet you know If you do write 
the back of that note you will be responsible.

asks you to endorse his note.
name onyour

If necessary you will have to pay. And It doesn’t seem fair of your 
friend to ask It. You get nothing for running the risk. It’s not

business.
Same thing when you are looking for a bondsman—same thing

on. You ask a favor. You strain the__ ctly, only the other way
bonds of friendship. Guarantee bonds should have nothing to do 
with friendship. They should be arranged as a straight business 

like Insurance for accident. A small premium will

exa

proposition,
guarantee your bonds and provide satisfactory surety, as required by 
municipalities, railways and other corporations. The London Guarantee 
and Accident Company will act as your surety—not as a favor but 

matter of business. And our guarantee carries the prestige of a 
British Company and thirty years’ establishment In Canada.

as a 
strong

Full particulars as to rates, etc., furnished promptly on request.

London Guarantee and Accident 
Company, Limited

THE ONLY BRITISH COMPANY IX CANADA ISSUING 
GUARANTEE BONDS FOR PERFORMANCE OF CONTRACT

Corner of Yonge and Richmond Streets TORONTO, Ont.
"Performance of Contract" 

Insurance.
Health and Accident 

Insurance.
Employers Liability 

Insurance.
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I Several times it was stated that the decision was about to be announced, 
and the market worked constantly lower, no doubt partly as a, consequence. 
The worst is now known, and the full market effect has been experienced.

While some express the opinion that the adverse decision will have the 
effect of cutting down railway estimates for rails and equipment of various 
kinds, others are not of this opinion. In a general way it seems to be ex
pected that the situation will now become better defined and there will be 
little further delay in placing such orders as dt is the intention to place. 
This should have a good effect upon the iron and steel trades, and upon 
industry in general.

After a severe break, Wall Street recovered, although it still holds 
below the price of a week
the country most affected does not greatly fear the effect of the decision 
on the prosperity of the roads, or the industry of the country.

The iron situation continues in its recent unencouraging state. Orders 
for iron this week in the New York district have been small. Inquiries for 
small lots from 500 to 1,000 tons, are the rule, and few of these are re
ported. The fact that several independent steel concerns, including the 
Pittsburg Steel, Inland Steel, and the Crucible, have announced their in
tention of building additional furnaces, when the production of iron is 
already far greater than the consumption, seems to add to the gloom of 
the merchant producers. The latter, in the Valleys district, are asking 
for basic iron, of which they have immense stocks. Jobbers are, how
ever, reported to be selling basic at $13.75. Virginia iron is still quoted 
at $1.1 at furnace, with $2.80 freight rates from the furnace t) New York. 
There is still considerable Virginia iron stocked. Southern No. 2 foundry 
iron is selling at $11.25, third quarter. Heavy stocks in that district are 
the rule.

Reports from the south are more hopeful again. One report says that 
there appears to be nothing to keep the price of pig-iron down to $11 
much longer. On the contrary, it looks very much as if the $11.50 level 
has been reached. The liberal sales of pig-iron during the past three 
weeks .and heavy movements from stocks in yards, as well as the rush 
orders from the c .nsumers, together with the brisk inquiries for third 

Generally the markets are very steady. 1 he demand in the hardware quarter delivery, all of which have been turned down, contribute to this
business being particularly strong, continued advances in the price of the conclusion. The southern iron makers are more optimistic than they have
linseed oil and turpentine has necessarily effected the prices of paints. The been for many months,
purchases for the spring work have hardly commenced yet, and, therefore, 
the trade is not particularly brisk, although the outlook is good.

Axes.—Ordinary chopping axes, single bit, $6.50 per doxen> 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 base.

Black Sheet Iron.—This commodity is in good demand. We quote 94- 
gauge, $3.4a

Cast Steel.—The market is steady at 10 to 15c., according to makers.
Cement.—Stocks are low and market Is steady, $2 per bbl.
Coll Chain.—The jobbing prices of English proof chain in Halifax 

are as follows : 3-16x4, $7.15; 3-16x3, $6.35; M, $5.35; 5-16, $4 30; H,
*3.50; 7-i6, $3.85 ; X, $3.60; )«, $3.60; H. $3-5°; K, $3-5° 1 *3 5<>; t><,
$3.$o.

Mr. H. E. Vautelet has resigned from the Quebec Bridge 
Commission. Mr. Vautelet some time ago intimated his in
tention of resigning when the bridge plan was accepted, and 
has now carried out his intention on account of his health 
not being robust.

Mr. F. H. Schwitzer has been appointed mechanical 
superintendent at the Printing Bureau, at Ottawa. lie 
graduated in the engineering course at McGill University 
and has had a variety of useful experiences with Canadian 
companies and in the Navy Department at Washington, 
Mr. Schwitzer is a brother of the recently deceased chief 
engineer of the Canadian Pacific Railway.

Mr. Arthur H, N. Bruce, C.E., of the firm of A. and R. 
Bruce, has been appointed chief engineer of the Quebec and 
Sag-ucnay Railway. lie left for Quebec on Monday, the 
27th inst. The company have filed plans with the 
department of railways from the present terminus of the rail
way ito a point about ten miles east of Murray Bay, a distance 
of about 65 miles, and purpose commencing construction 
ns soon as the melting of the snow will permit.

This shows that the financial centre ofago.

MARKET CONDITIONS.
Halifax, February 28th, 1911.

1 here is no news from Great Britain, and as for the local market 
there- is no change worthy of comment. It would seem that other markets 
are all marking time whi'le all eyes are turned towards the United States 
to watch the effect of the rate decision.

Bar Iron and Steel.—Trade is reported first-class. Bar iron, $1.90 
per 100 pounds, best refined horseshoe, $2.15 ; forged iron, $2.05 ; mild 
• tcel, $1.95 ; sleigh shoe steel, $1.95 for ixft base ; tire steel, $2.05 for 
1 x ft-base ; toe calk steel, $3.75 ; machine steel, iron finish, $2.00; 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, 38c. per roll of 400 square feet; tarred fibre,

_ , IU1 .................................................... ....... „ $5C. per roll; dry fibre, 45c. (See Roofing ; also Tar and Pitch).
encing Wire. We quote: I lam, twisted and galvanised at $3 25 per Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.,

too lbs. ; barb at $2.75 per 100 lbs. ; bright staples in 100-lb. kegs at $3, Montreal $1.35 to $1.40 per 350-lb bbl., in 4 cotton bags, adding
and in 50-lb lots, $3.-5. Galvanized staples are 25c. extra. each bag. Good bags re purchased at 10c. each.

Galvanized Sheet Iron.—The wholesale prices are as follows : 16 to cents extra, or 10c. per bbl. weight.
20-gauge, $3.45; ai to 24, $3.80 ; 26, $4.30; 38, $4.55. These prices arc for Chain. -The market is unchanged, being now per too lbs., as loi-
less than case lots. lows M-in., $5.30; 5-16-in., $4.70; #-in., $3.90; 7-16-in., $3.65; 54-in., $3.55;

Ingot Tin.—The tin market as usual is a fluctuating one, and the /-16-in., $3.45 ; )t-in., $3.40 ; tf -in., $3.35 ; H-in., $3.35 ; i-in., $3.35. 
present price is about 38c. net cash. Coal and Coke.—Anthracite, egg, stove or chestnut coal, $7 per ton,

Lead Pipe.—Quotations here are open, and the price quoted to-day net ; furnace coal, $6.75, net. Bituminous or soft coal : Run of mine, Nova 
Is about $4.75 far ordinary jobbing quantities. Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton ; cannel coal,

Linseed Oil.—Raw is fully worth $1.20, nnd boiled, $1.25 per gallon. $9 Per ton; coke, single ton, $5 ; large lots, special rates, approximately
Orders are small, stocks low, and the outlook firm. S4 f.o.b., cars, Montreal

Nails.—Nails are firm. Wire nails. $2.45, and cut nails, $2.60. Busi* Copper.—Prices are easy at 13&C.
ness in this line is reported fairly active. Explosives and Accessories.- Dynamite. 50-lb. cases. 40 per cent, proof,

Peavies.—There is a better enquiry than last year. Prices are un- »5C. in single case lots, Montreal. Blasting powder, 25-lb. kegs, $3.25 per
changed at $11 n $13 per dozen, according to make, but we are advised keg. Special quotations on large lets of dynamite and powder. Detonator
that there will be an advance. caps, case lots, containing 5,000, 75c. per 100; broken iots< 5»; electric

Pig Lead.—We quote $4.25 for English and $4 for Canadian. The lasting apparatus :—Batteries, 1 to to holes, $15; 1 to 30 holes, $25; . 
outlook is for higher prices. i° holes, $35 ; 1 to 40 holes, $50. Wire, leading, ic. per foot; connectm*.

Pipe.—Wrought iron, i-in., $525 5°c. per lb. Fuses, platinum, single strength, per 100 fuses :—4 ft. wire,
Hoofing Paper.-The demand il good. Tarred paper, $1.70 per ,00 U ; « <t. wire., $3.54 ; 8-ft wirei, $4.08; .o-fL wire., $5.

'*>••: three-ply roofing 90c. per ,00 lb,.; two-ply roofing. 65c. .he.thing Oal.anlzed Iron.-The market ,ready Price, ba,„. .8-gauge,
paper, 30 cent, per roll; tarred sheathing, 40 cent, per roll. Queen. Head, $410: Colborae Crown, $385, Apollo, ox.. $4.0*

Rope.—The price of cordage for next spring', supplies i, unchanged. Md , ’»«• t0 „abovc fifurc* ,or , le", *h“ FnVh.h Ire’enulvfri
For large lot, dealer, should write jobbers for quotation. Small lot. ,sc' ,h“ 38*a“*'' Amertean .8 gauge and English .6 are equ.valents.
base. »** = ’** = " ïïÆïï"ixed).

he.*e^4TpeTTcw, trolH ÎST*. ,“d, ** ^ ^ a"d $" P» fonT^d 1^-=^: U,Steel-Tire To-’ " hJL’ c *57S ’".,ma'rr tua”tit'es. „ ,0 $2t.So; soft Summerlee, $20.50 to $3, ; Carron special, $., to $,,.50;
.leigh shoe steel. $*»; the above 'Ire aTba,^'price’s!' ’ $35°: Barron soft. $.0.50 .0 $.. ; Clarence. $.8.jo .0 $,9; Cleveland, $,8.5= to

charcoalP$s,e58m-L CCke' $3-5S ‘° U‘°: L C charcoal' $4-7$: I. X. ^ Lathi.-See Lumber, etc.

and^r^îrYrr/'ln’sm^n, quotrd arr a' high as $1 to $1.10 in bbls., Lead Wool.-S10.50 per hundred, $200 per ton, f.o.b., factory.

Whit^ 1 .-a r n J.r quantities. The market is open. Lumber, Eto.—Price, on lumber are for car loti, to contractors, at mill
asked Rmndrè »°rtj Dna Ian. pur.e' ,n So and 35-lb. irons, $6.25 Is being points, carrying a freight of $2.50 Red pine, mill culls out,
HR Vo ,-am 5 5, Krj1"nc ln 3-It 40, and too-lb. irons, and $,7 to $21 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, i-in.
long ' * lI0, ^ be trade expect pnees to be much higher before 1 oy 4-10. and up, $15 to $17 per 1,000 ft. ; mill culls, $13 .to $14. Hemlock,

g' log run, cull, out, $13 to $15. Railway Ties; Standard Railway Ties,
weml-lck or cedar, 33 to 45c. each, on a 5c. rate to Montreal. Telegraph 
Poles: Seven-inch top, cedar poles, 35-ft. poles, Si.35 to $1.50 each ; 10-ft , 
Si.75 to S.; 35-ft., $3.75 te S3.35 each, at manufacturers' points, with sc 

Montreal, March ,st ,OI, freight rate to Montreal I-ath.: Quotation, per ,,000 lath. ,t nolnt.
The feature of the week, not only in the iron and steel markets f ,h carrying Si.50 freight rate to Montreal, $2 to $3. Shingles: Cedar

United States, but in those if the world, was the announcement i£ -hingles. same conditions as laths. X Si.so. XX. ,. to . X X X
Interstate Commerce Commission with respect to the proposed 'meL'^ Nails.—Demand for nails is steady and prices are. $2.40 per keg for
in the railway freight rates of the United States TheP Fast,™ d cutl and $3-I° for wirc' base prices. Wire roofing nails, 5c. lb.
Western roads were ordered to restore their former rates by March th1^ Paints.—Roof, barn and fence paint, $1.25 to $1'45 Per_8a,lon i girder,

This question of railway freight rates has now hern ari issu,* f , bridge, and structural paint for steel or iron shop or field $1.45 to $1.55 
many months in the United States. During torn, the rs.i’wavs made an P=r gallon, in barrels; liquid red lead in gallon cans, $2 per gallon 
attempt to advance their rates, and were ordered to suspend advances Pipe.—Cast Iron—The market shows a firm tone and trade is «aid to
until the merits of the proposal could be investigated hv the Interstate hive been most satisfactory Prices are firm, and approximately as fob 
Commission. Ever since, the iron and steel mark,, ha. Ven in a mo« low.:-S« 6 and 8-ineh pipe and larger; $24 for 3-meh and 4 inch
or less unsettled c indition, the fear being constantly before the" minds »* 'be foundry. Pine, specials. $3 per 'no pounds. Gas pipe is quoted
of the trade that the decision might be adverse to the railway companies, at about Si more than the above.

Paper bags cost a54

Zinc—This commodity is very firm, $7.50 for casks and $8 for smaller 
quantities. Spelter is $2.75 per cwt. smaller



TJIGHWAY officials who use “ Pioneer ” Road Asphalt and employ our simple, 
practical methods of construction are building Model Roads. For makim’ 

durable macadam roads—roads so durable that automobile traffic cannot cause them 
to disintegrate-—“Pioneer" Road Asphalt holds the record.

It is endorsed by road expeits because its use insures both greater durability and 
lower cost of maintenance than is the case where oils and ordinary asphalts are used.

"PIONEER"
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
way Commissioner and road enthusiast in the 
country should have our specifications and full

particulars regarding “Pioneer" Road Asphalt.
This material is not an experiment. It has a 

established record. It has made good. It is 
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 ils use means true economy.

We shall be very glad to mail our specifications 
on request.

The Canadian Mineral Rubber Co., Ltd.
No. 1 Toronto Street Toronto, Ontario

THE MODEL ROAD
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Building Paper.—Plain, 27c. per roll; tarred, 35c. Nothing doing. 
BrloKS.—In active movement, with very firm tone. Price at some yards 

$9.50, at others, $10.00 to $10.50 for common. Don Valley pressed brick 
are in request Red and buff pressed arc 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 a,000 lbs., i-inch, 
a-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 

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

Pipe.—Wrought and Galvanized.—Demand is about the same, and
the tone is firm, though prices are steady, moderate-sized lots
being: X-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; X-inch, $8.50, with 69 pel cent, off for black, and 
59 per cent, off for galvanized. The discount on the following is 72X per 
cent, off for black, and 62X per cent, off for galvanized; tf-mch, $11.50; 
i-inch, $16.50; iX-inch, $22.50; iX-inch, $27. On the following the dis
count is 73# per cent, for black, and 63# per cent, for galvanized:
a-inch, $36; atf-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: 354-
inch, $95; 4-inch, $1.08.

Platee and Sheets.—Steel.—The market is steady. Quotations are: $a.a0 
for 3-16; $2.30 for 54, and $a.io for X and thicker; 12-gaugc being $2.30;
14-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 ere quoted at 
$27 to $39 per ton, according to condition of rail and location.

Railway Tlee.—Sec lumber, etc.
Roofing. Ready roofing, two-ply, 70c. per roll; three-ply, 9SÇ. per roll 

of 100 square feet. Roofing tin caps, 6c. lb.; wire roofing nais, 5c. lb.
Roofing cement in bbls., of 40 gallons, 15c.; in 5 gallon tins, aec. per gallon.
(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at 9c. per lb. for sisal, and ioXc. for Manila.
Wire rope, crucible steeel, six-strands, nineteen wires; X»n., $2.75; 5-16.
$3.75: M. $4.75: X. $5.-5: H. $6.23; «. $a; H. ,-la-,S

Bplkee.—Railway spike» are steady, at $2.45 per 100 pounds, base ol 
3X x 9-16. Ship spikes are steady at $2.85 per too pounds, base of M»»

Meet Shafting.—Prices are steady at the list, less 25 per cent Demand 
Is on the dull side.

Telegraph Poles.—See lumber, etc. . .. .
Tar and Pitch. Coal tar, $4 per barrel of 40 gallons, weighing about 

,00 pound,; roofing pitch. No. 73c. per .=0 pound, ; No 2. 55c. per 
00 pound,; pine tar, $,.50 per barrel of 40 gallons; refined c°aJ tar. $450 

per barrel, pine pitch, 3=. Per lb.; rosin, 3«c. (See building paper, also 

roofing).
Tin.—Prices are firm at $44-
Zlno —The tone is easy, at «Me. .

• English and Scotch, $30 to $35; American, $25 to $35 per 
CAMP SUPPLIES. 1.000. Fire clay, $8 to $12 per ton.

Beans.—Prime beans, $..S5 to S..90. IcmT B'“,i=f-jDo“b,e *'r'n8.,h < tf==1' «/«et $$;
Butter-Fresh made creamery. 24 to 26c. ' .' *5 so. to feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,
Canned Oooda.—Per Dozen.—Corn, $1.00; peas, $1.20 to $2.00; beans, «< <0. to feet, $s, per IOO count. Bennett's double tape fuse, $6 per t,ooc 

$,.00; tomatoes, $,.45', peaches, 2,. $1.90; and 3», *0.90; P=ars, 2S, $,.8o; leet.
salmon best brands, t-lb. tails, $2.07, and flats, $2.25,

Cement.—Car lots, $1.65 per barrel, without bags. In 1,000 barrel 
lots, $1.55. In smaller parcels $1.90 is asked by city dealers. Bags, 40c.

Coal.—Anthracite egg and stove, $7.25 per ton; chestnut, scarce, $7.50; 
pea coal $6.00 per ton. In the United States there is an open market 
for bituminous coal and a great number of qualities exist. We quote: 
Youghiogheny lump coal on car* here, $3.75 to $3.80; mine run, $3.65 
to $3.70; slack, $3.75 to $2.85; lump coal from other districts, $3.55 to 
$3.70; mine run 10c. less; slack, $2.60 to $2.70; cannel coal plentiful at 
$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at 
from $5.75 to $6.no ; Reynoldsville, $4.90 to $5.10; Connelsville, 72-hour coke, 
$5.00 to $5.25. Shipments falling off on account of season drawing to a 
close. Dealers are buying only such quantities as are actually required 
so as to facilitate stock taking on April 1st. Nut coal stfll continues 
scarce, being held at a premium by miners. The soft coal market is 
practically unchanged and prices continue stiff as shipments are some
what blocked by storms.

Copper Ingot.—The market has reached a firm basis, and holders are
quite stiff at $13.50 per 100 lbs. Demand is active, and a large quantity 
moving.

Detonator Capa.—75c. to $1 per 100; case ots ; 75c. per 100; broken 
quantities, $1.

Dynamite The price is determined by the point at which it is to be 
delivered. Here we quote 21 to 25c. as to quantity.

Felt Roofing.—Not much moving, price continues as before, $1.80 per

Iron Chain.—%-inch, $5.75; 5-iô-lncîi, $5.15; X-inch, $4.15; 7-16-inch, 
Si.qs: »< inch, $3.75; 9-16-inch. $3 70; 54-inch, $3.55; X-inch, $3.45; H-inch, 

t inrh. $i 40. orr too Ih*.
Iron Pipe. \f present quotations arc lower, thus Black Pipe, T^-inch,

Eitue —New laid eggi 10 to 15c.: No. 1 candled. 17 to iSe. r,:Ü*£ Pip^: • )'lnch' $l 86; X-mch, $2.86; %-inch, $3.48; M-inch, $4.31;
Flour Manitoba. patent., $,60 per barrel; and paten,,. $5.,.. " ' &£= ££o;

.r°Molaeêee ànd^Bymp.-—Molasses, New Orleans. >7 to 28c 1: Bybndo. Summer,,,. ^regular, between $„ and 
34 t) 16c.; Porto Rico, 40 to 43c; syrup, barrels, 3c., 2-lb. tins, a aozrn , . .

Lead. A fair business is doing at prees unaltered fr)m $3.75 to $4.

and 31, $3.40 ;
Cheesed-The'‘ma/ket’ranges from „ ,o ,3c., covering Canadian

makes.

to rase. $a.a< per case.
Potatoes.—Per 90 lbs., good quality, $1.10 ti $1.20. _ , Lime. Retail price in city 35c. per 100 lbs. f.o.b., car; in large lots at
Rice and Tapioca.—Rice, grade B, in 100-lb. bags, 3X to 3/* • • " kilns outside city 22c. per 100 lbs. f.o.b. car without freight. Demand is

oca, medium pearl. 5X to 8c. moderate.
Rolled Oats. Oatmeal $2.45 per bag; rolled oats, $2.30, bags.
Sugar.—Granulated, bags, $460; yellow, $4 20 to $4 45 "» Barrels 5c 

above bag prices.
Tea. Taoans. »n to 18c.; Ceylons. ao to 40c.: Ceylon, greens, so to a«r.

China, green. 14 to coc.
Fish.—Salt fish.—No. 1 green cod. $8 to $0 per bbl. ; herring, $.1 so 

per hhl.; salmon, $8.50 per half barrel. Smoked fish.—Bloaters, $t.a« 
per large box; baddies, 8c. per lb.; kippered herring, per box, $1.20 to

Lumber. Demand less brisk, because of the late season of the year, but 
prices arc not materially altered. Pine is good value at $32 to $40 per M. for 
dressing, according to width required; common stock boards, $28 to $33; 
cull stocks, $20; cull sidings, $17.50. Southern pine dimension timber from 
$3° f° $45» according to size and grade; finished Southern pine, according 
to thickness and width, $32 to $42.50; hemlock is in demand and held quite 
firmly, we quote $17.50 to $18.00; spruce flooring in car lots, $22 to $24; 
shingles, British Columbia, are steady, we quote $3.30; lath, No. 1, $4.60; 
wlhite pine, 48-inch, No. 2, $3.75; for 32-inch, $1.85 is asked. The factories 
are all busy; the yard trade necessarily more slack, because of the 
of the year.

Nails. Wire, $2.35; cut, $3.60; spikes, $2.85 per keg of 100 lbs., base.
Pitch and Tar.—Pitch, unchanged at 70c. per 100 !vs. Coal tar, $3.52 

per barrel. Season is over.
Plaster of Parla.—Calcined, New Brunswick, hammer brand, car lots,

$t.o*: retail. $2.i< per barrel of 300 lbs.
Putty.—in bladders, strictly pure, per 100 lbs., $3.60; in barrel lots, 

$3.id Plasterer’s. $3.is per barrel of three bushels.
Ready Roofing.—Prices are as per catalogue.
Roofing Slate.—Most of the slate used in Canada comes now from 

Pennsylvania or Maine, the Canadian supply being slender and mostly from 
the Rockland quarries of the Eastern Townships in Quebec There is * 
great variety of sizes and qualities, so th»f it is difficult to indicate prices 
But No. 1 Bangor slate to x 16 may be quoted at $7 per square of tor 
«quare feet, f.o.b., cars, Toronto; seconds, 50c. less, 
green. $7, with a prospect of advance. Dealers are fairlv busy.

Rope.-Sisal, gXc. per lb.; pure Manila, ioXe. per !b.. Base.
Sand.—Sharp, for cement or brick work, $1.05 per ton f.o.b., cars, 

Toronto siding.
Sewer Pipe.—

per bbl.: beef. $18 
per lb.; lard. 14 to 15c. for pure, and ttX to

Provisions.—Salt Po«-k.—$24 to $11 
smoked hams, 14 to toe 
Î3C. per lb. for compound ; bacon, 11 to 18c.

season

Toronto, March 2nd, 1911.

With rcsnect tn the iron .and steed trade there is more activity in the 
United States, and a continuation of it is predicted as a reaction from 
the low-noint of December. Confidence is returning in that country. United 
States Steel put out an increase of 436,000 tons in January. And the de
cision of the. Commission on railway rates will not vex these interests 
seriously, while it tends to settle the doubts and apprehensions of 
ducers, and so tends to steadiness of trade, 
steel market is towards advance, 
furnaces are increasing their capacity.

Tn this market a very fair business is passing for a time of vear 
when stick-taking is being finished by iron and steel dealers. Tn lumber, 
the factories are all busy, but In yard trade the season occhsions 
slackness.

Th* following are the wholesale orires 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.en.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per 
dozen. $■» to $0.

Bar Iron.—$3.o< to $2.15, base, per too lbs., from stock to wholesale 
dealer. Free movement.

Bar Mild Steel.—Prr .no 1b,., $j.iS to $,.3S. Sleigh shoe and other 
take same relative advance.

Boiler Plates.—X-inch and heavier $2.70. Boiler heads 3ec. per ton 
pounds advance on plate. Tank plate, 3-16-inch. $3.40 per too nolmds.

Lap-welded, steel, t *< 
ror.: tX-inrh. nr. per to foot; 7-inrh. $8. <n to $0 ; aK-inrh. $t«: ,X-inrh 
Sîo.so; 3-inch, $t2.t«; sX-inch, $15: 4-inch. $19.

The tone of the American 
Pig-Iron is higher in Pittsburg, and

Mottled, $7.25;

4-in. 6-in. o-in. 13-in. 34-in.
Straight pipe, per foot ........................ $0.25 $".40 $".** $1.00 $3.35
Single junction, . or i ft long............... i.oo 160 <.<*> ,voo
Double junction................................................ ua> 3-°® 1-35 500 ,6-3i
Tncrea.or, and reducer, ....................................... '-6o 3-6° • 00 »3.co
P. ft H. H. trap, .................................. , 0° *•" 6-<° «*-<*>
Bends   0-75 120 to* 300 q.7$
Above I, the" October list, a, changed The retail price i, le„ 6, 

pe- cent, off there figure, on all »■«, 0 incite, and under or le,, «„ per 
cent off these figure, on anvth.ng over 0 mche,. For car-load lot. ,3 
per cent, off list at faettry. Demand normal.

Start Reams and Channels 
rording to size and quantity,

Boiler Tubes.—Orders continue active.
_ Active.—We quote- $».*« r-r inn lbs.. 
if cut, $3 per too ’bs. ; angles. tH by 3-16
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■ Main Street, Piéton. Ont., showing the Tarvia Modern Pavement. "7
sl§An Expert Opinionam

;. ‘That it is becoming a generally accepted
other is destined

and the engineers of France support this opinion 
as did also the International Road Congress at 
Brussels,

m 9opinion that tar in some form or 
to play an important part in the road construc
tion of the future is undoubted.

u

■
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The above reference to “tar” does not mean or
dinary crude tar from the gas works, but pre
sumes that the tar has been properly prepared 
for road use.

1 “Apart from its comparative dustlessness the 
essential and most important characteristic in 

of which it holds an advantage over an
§m respect

ordinary macadam—it is now practically reduced 
to an axiom that a tar-bound macadam road has 
enormous advantages over an ordinary macadam1 Tarvia is the only tar that has been widely 

used on American roads and the only one that 
has become standard in engineering practice. 
T arvia acts as a binder filling all voids in the 
stone and holding it firmly in a tough waterproof 
elastic matrix.

“ Tarvia B” is applied cold for dust-laying 
purposes principally. “Tarvia A” is a heavier 
grade, requiring heating before use and is used 
in thorough surface work. “Tarvia X” is used 
in road construction. Booklet on request.

■ road in the following respects :
“Economy of maintenance, through its ability 

to better withstand agents of road destruction, 
both tractive and climatic, economy of scaveng
ing and watering ; a flatter permissable camber ; 
noiselessness and hygienic advantages.”

Thus writes J. Walker Smith, City Engineer of 
Edinburgh, Scotland, in the Engineering News 
for September 22nd. Other leading engineers
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carload lots, $9 single ton; coke, single ton, $7 at yard; large lots 
„ial rates. American coke, $11 to $11.50 a ton; Crow’s Nest, $10 a ton. 
Copper Wire.—Coppered market wire, No. 7, $4 per too lbs.; No. 6, $4; 

No. 10, $4.06; No. is, $4.3°; No. 14, S4.40; No. 16, $4.70.
Cement.—$3.40 to $2.75 per barrel in cotton bags.
Chain.—Coil, proof, tf-inch, $7; 5-16-inch, $5.50; H-inch, $4.90; 7-16-inch, 

$4.75; H-inch, $4.40; $i-inch, $4 20; tf-inch, $4.05; logging chain, 5-16-inch, 
$6.50; H-inch, $6; X-inch, $8.50; jack iron, single, per dozen yards, 15c. to 
75c. ; double, 25c. to $1 ; trace-chains, per dozen, $5.35 to $6.

Copper.—Tinned, boiler, a6Xc. ; planished, 29XC. ; boiler 
plaia, tinned, 45 per cent, discount

Dynamite.—$11 to $13 per case.
Hair.—Plasterers’, 90c. to $1.15 per bale.
Hlngee.—Heavy T and strap, per 100 lbs 

per cent. ; screw hook and hinge, 6 to 10 
up, per lb., 4XC.

Galvanized Iron.—Apollo, 10X, $4.9°; a8» $4-7°; a6, $4.30; aa, $410; 34, 
$4.1»; ao, $4; 18, $3.95; 16, $390; Queen's Head, 38, $4 90; 36, $4.70; 34, 
$4.30; 33, $4.30; 30, $4.10 per cwt

Iren.—Swedish iron, 100 lbs., $4.75 base; sheet, black, 14 to 3a gauge, 
$3.75; 34-gauge, $3.90; 36-gauge, $4; 28-gauge, $4.10. Galvanized—American, 
18 to 30-gauge, $4.40; 33 to 34-gauge, $4.65; 36-gauge, $4-65; 38-gauge, 
$4-9<>; 30-gauge, $5.15 per 100 lbs. Queen's Head, aa to 34-gauge, $4-65; 
a 6-gauge English, or 30-gauge American, $4.90; 30-gauge American, $5.15; 
Pleur de Lis, aa to a4-gauge, $4.50; 38-gauge American, $4-75 i 30-gauge 
American, $5.

Lumber.—No. 1 pine, spruce, tamarac, 3x4, a x 6, ax 
feet, $ag; British Columbia fir and cedar, 3x4,

f.o.b.

and T. K. pits,

«»., $6 to $7.50; light, do., 65 
inches, sXc. per lb.; la inches

8 to 16 feet, 
x 6, and a x 8,except 10

is to 16 feet, $33; a x ao, 4 x so, up to 3a feet, $42.
Nalls.—$4 to $4.25 per 100. Wire base, $3.85 ; cut base, $3.90.
Picks.—Clay, $5 per dozen; pick mattocks, $6 per dozen; clevishes, 7c. 

per lb. (133.)
Pipe.—Iron, black, per 100 feet, X-inch, $2.50; X-inch, $2.80; 54-inch, 

$3.40; X-inch, $4.60; i-inch, $6.60; 1 X-inch, $9; xX-inch, $10.75; a-inch, 
$14.40; galvanized, X-inch, $4.25; X-inch $5-75! i-inch, $8.35; 1 X-inch,
$n.33‘. iX-inch, $13.60; a-inch, $18.10. Lead, 6Xc. per lb.

Pitch. —Pine, $6.50 per barrel; in less than barrel lots, 4c. per lb.; 
roofing pitch, $i per cwt.

Plaster.—Per barrel, $3.25.
Roofing Paper.—60 to 67X00. per roll
Rope.—Cotton, X to X-in., and larger 23c. lb.; deep sea, i6Xc. ; lath 

yarn, 9X to oXc. ; pure Manila, per lb., 13XC. ; British Manila, nXc., 
sisal, ioXc.

Shingles.—No. 1 British Columbia cedar, $4; No. 2, $3.50; No. 1 
dimension, $5; N®. 1 band saw, $6.

Spikes.—Basis as follows:—iX, 5 and 6, $4.7$; 3-i5 * 5 and 6, $4.40; 
X x 6, 7 and 8, $4.35; X x 8, 9, 10, and 12, $4.05; 25c. extra on other sides.

Steel Plates, Rolled.—3-16-in., $3.35 base; machinery, $1 base; share, 
$4.50 base; share crucible, $5.50; cast share steel, $7.50; toe calk, $4.50 
base; tire steel, $3 base; cast tool steel, lb., 9 to zaXc.

Staples.—Fence, $1.4® per 190 lbs.
Timber.—Rough, In to 14x16 up to 3a feet, $38; 6x20, 8 x ao, up t® 

33 feet, $43.
Tool Steel.—SX to 15c. per pound.

Tenders Called For
(Continued on pages 69 and 70.)

fl

CIVIC CAR LINES.

TENDERS FOR RAILS AND TIES.

Tenders will be received by registered post only, ad
dressed to the Chairman of the Board of Control, City Hall, 
Toronto, Canada, up to noon on Tuesday, April 4th, 1911, 
for delivery of thirteen hundred and forty (1,340) tons of 
.open hearth steel rail, 80-lb. section, also thirty thousand 
(30,000) untreated wood ties, white cedar preferred, al
though other woods will be considered.

Envelopes containing tender must be plainly marked on 
the outside as to concents.

Specifications and forms of tender may be obtained upon 
application to the office of the City Engineer, Toronto.

■tender not necessarily accepted.The lowest or any
Q_ R. GEARY (Mayor),

Chairman Board of Control.

City Hall, Toronto, February 28th, 1911.

and larger, $2.50; tee*, $a.8o to $3 per 100 pounds. Extra for smaller sizes 
of angles and tees.

Sheet Steel.—American Bessemer, 10-gauge, $2.40; 13-gauge, $3.45; 14- 
gauge, $a.ao; 17, 18, and 20-gauge, $3.45; aa and 34-gauge, $2.55; 26-gauge, 
$3.65; 28-gauge, $2.80. A very active movement is reported at unchanged 
prices, and an advance is not unlikely.

Sheets Galvanized.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36 
Inches wide; 10-gauge, $3.00; 13-14-gauge, $300; 16, 18, ao, $3*0; aa-34. 
$3.35; »«, $3 5o; .3, $3 951 39. $4.35: io«. $4 3! per 100 lb., Fleur Ac Lis- 
38-gauge, $4.10; a6, $3.80 per too lbs. Active and firm at these prices.

Tank Plate.—316-inch, $2.40 per 100 lbs.
Tool Steel.—Jowett's special pink label, ioXc.

"H.R.D.” high speed tool steel, 65c.
Tin.-Control of the market is still evident, and the upward trend 

continues. We now quote 47c. to 48c.
Wheelbarrows.—Navvy, steel wheel, lewel pattern, knocked down. $21.60 

per dozen; set up, $aa.6o. Pan Canadian, navvy, steel tray, steel wheel, 
$3.30 each; Pan American, steel tray, steel wheel, $4.25 each.

Zlno Spelter.—Demand not so brisk, and the market easier at $6.

Cammel-Laird, 16c

GAMP SUPPLIES.
Beef.—By carcases, $8.50 to $9.50.
Butter.—Butter is firmly held since last Issue, dairy prints are

to 32c., creamery prints, 27 to 28c. per lb. . t .
Canned Goods. Peas, $1.35 t> $i.7Sï tomatoes, 3s, $1.45 to $1.50;

pumpkins, 3s, 97XC. ; corn, 95c. to $1.00; peaches, as, $1.87/4 ; yellow,
$i.8aX to $1.87X1 strawberries, as, heavy syrup, $1.80; raspberries as,
$1.80 to $i.975<- . .. . —y .

Cheese.—Moderately firm, large, 13 to 13X0.1 twins, 13X to
Coffee. -Rio, Green, 15X to 16c.; Mocha, 33 to 35c.; Java, 35 to 31c. ;

Dried Fruité.—Raisins, new, Valencia, 8 to 8Xc. ; seeded, i-!b. packets, 
fancy, 8c.; 16-oz. packets, choice, 714c. ; Sultanas, good, 8Xc. ; fine, 954c. ; 
choice, 10 to 11c. ; fancy, lac. ; Filiatrns currants, cleaned, 754 to 8c.; 
Vost’zzas, 9 to 10c.; uncleaned currants, 7 to 7X0.

Eggs.-Strictly new-laid, 33 to 24c.; storage, 15 to 17c.
Hour.—Prices unchanged thus far; thus, Manitoba flour, first patents, 

$5.30; second, $4.70; strong bakers', $4.60; Ontario flour winter wheat 
patents, $3.90; $4 per barrel.

Feed.—Bran, $22 to $23 per ton; shorts, $33 to $24 per ton 
Lard.—Tierces, we quote nXc. here; tubs, tiXc- » pads» ,ac- 
Molasses.—Barbados, barrels, 37 to 45c.; West Indian, 37 to 30c., 

New Orleans, 30 to 33c. for medium. -
Pork.—Not much doing, short cut, $26 to $36.50 per barrel, mess, $1 

off, heavy, $aa to $22.50.
Rloe.— B. grade, 3XC. per lb.; Patna, 5 to sXc. ; Japan, 5 to 6c.

before stated. We quote Fraser River, tails, $2.05; flats 
$3.30; River Inlet, $1.90; cohoes, $1.75. ,

Smoked and Dry Salt Meats. Long clear baon, n to ii5*c per id., 
tons and cases; hams, large, 13 to 13c.; small, 15 to 16c.: rolls, 12 to 
13c.; breakfast bacon, 17 to 18c. ; backs (plain), 19 to aoc. ; backs (pea- 
meal), 19 to aoc. ; shoulder hams, 13c. ; green meats out of pickle, xc. less 
than smoked.

Spices.—Allspice, 18 to 19c.; nutmegs, 30 to 7SC. ;
30c. ; compound, 18 to aoc. ; pepper, black, pure Singapore, 14 10 *7C- * 
pepper, white, 35 to 30c. n

Sugar.—Granulated, $4.35 per 100 lbs., in barrels; Acadia, $4-a5* yel ow,

Salmon.—As

cream tartar, 38 to

$ 3-95-
Syrup.-Corn syrup, special bright, 3X0. per lb.
Tea».—Japans, ao to 35*. per lb.; Young Hysons, 16 to 35c.; Leylons, 

17 to 38c. per lb. _
Vegetables.--Potatoes—Ontario, $1 per bag, on railway track, 1 or- 

onto; Ontario Delawares bring $1, and New Brunswick Delawares $*-1Q- 
onions by crate, Spanish, $3; Canadian, $1.85; cabbages bring from $1.25 
to $1.50 per; barrel; carrots, 60c. per bag; beets, 75c- Pcr 
bag; turnips, 40c. per bag. Fall apples sell at $4 per barrel, for ord’n-
ary, but first-class scarce at $5.

Winnipeg, February 27th, 1911.
The situation in Winnipeg is becoming more active every day, the 

weather has now moderated, and there is every appearance of an early 
spring, and already many excavations have been started for large stnir- 

this city. Interior work has also been progressing satisfactorily 
on several large buildings throughout the winter.

Dealers in builders’ supplies are going to have a busy year, and it 
can safely be said in so far as the whofle West Is concerned that this will 
be the case with every Line of building trade.

There is very little talk of any increase in price of material, although 
we arc toûd that cement will in afll probability be higher this season, as 
well as some grades of lumber.

Country orders for all lines of builders' hardware arc coming in very 
well, and it looks as though business in the country would be just as 
brisk as in the city. There is no change In quotations to report this week, 
and the general outlook could scarcely be brighter than it is.

Anvils.—Per pound, 10 to xaXc. ; Buckworth anvils, 80 lbs., and up. 
i®Xc. ; anvil and vice combined, each, $5.50.

Axes.—Chopping axes, per dozen, $6 to $9; double bits, $12.10 per

tures in

dozen.
Barbed Wire.—4 point and a point, common, $3.15 per cwt. ; Baker. 

$3.20; Waukegan, $3.30 .
Bar Iron.—$2.50 to $3.60.
Bars.—Crow, $4 per 100 pounds.
Beams and Channels.—$3 to $3.10 per 100 up to 15-inch, (4, 30, 41, 30, 

us, 1*9. *»7. *3». *45. *76.)
Boards.—No. 1 Common Pine, 8 in. to ta in., $38 to $45; siding, No. 3 

White Pine, 6 in., $55; cull red or white pine or spruce, $24.50; No.
Cedar, 6 in., 8 to 16 ft., $60; Nos. 1 and a British Columbia 
SlB., $55; No. 3. $4S-

Bricks.—$11, $13, $13 per M, three grades.
Building Paper.—4X to 7c. per pound. No.

Sec.; No. 3 tarred, 62X0.; plain, 56c.
Coal and Coke.—Anthracite, egg, stove or chestnut coal, $9.75 large 

lots to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni
peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Galt coal, $2

Clear
spruce, 4 to

tarred, 84c. per roll ; plain.
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Total Issue
SECOND EDITION, Thoroughly Revised and 

Enlarged. Now Ready.

TAYLOR-THOMPSON—Treatise on 
Concrete, Plain and Reinforced.
8vo. Cloth, $5.00.

Eleven Thousand.

SECOND EDITION, Revised and Enlarged.
Eight Thousand.

T U RNEA URE-MA URER — Principles 
of Reinforced Concrete Construc
tion.
$.3-50.

Total Issue

8vo. x. +429 pages. Cloth,

Trautwine’s Civil Engineers’ 
Pocket BookIw Total Issue, 100,000 Revised 

Morocco, $5.00 net.i6mo.

You would like this
FIEBEGER—Civil Engineering.

• +573 Pages, 180 figures. Cloth, 
$5’°° net.

Watson-Still man 
Forcing Press

8vo.
x 111

SCHil) LER— Reservoirs: For Irriga
tion, Water-power, and Domestic 
Water Supply. Large 8vo. xxvi. 4-
573 pages, 381 figures, 6 plates. 
Cloth, 56.00.

The crane bracket and beam at the right 
permit the work to be picked up from a truck, 
swung on to either bracket shelf and shoved on 
to the platen with little exertion or loss of time.

ves, being removable, can be taken off 
for jobs where they would be in the way.
The hydraulic pump supplying the pressure 
cylinder from reservoirs in the pedestal legs 
may be driven by hand, belt or geared motor as 
shown. The operating valve shown starts the 
ram down when closed and releases pressure 
from the work when opened, but will not retain 
the pressure unless the pump is stopped, or the 
liquid is driven through the safety valve.
This press is made with 18 in. by 24 in. 
platens, and for 60 or 1 00 tons pressure. If 
neither size fits your work, we have numerous 
other types and sizes up to 4000 tons from 
which to select 
that will, 
where

The shel

MORRISON-BRODIE--High Masonry
Dam Design. 8vo. iv. 4- 103 pages, 
19 figures. Cloth, $1.50 net.

HO)7-GROVER—River Discharge.
8vo. viii. 4- 136 pages, illustrated 
with 24 figures and 7 plates. Cloth, 
$2.00.one

Tell us

<&you expect 
to use a hydraulic 
press and we will 
advise you to your 
best interests.

Renouf
Publishing' Co.
25 McGill Colleg Ave 

MONTREAL.

TRADE-MARK

The Watson-Stillman Co.
ENGINEERS, BUILDERS OF 

TOOLS AND TURBINE
hydraulic
PUMPS

57 Church Street - NEW YORK

• f

5*
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FOR SALE TOOLS
FOR SALE. For Laying

CEMENT SIDEWALKS
ROLLERS

EDGERS
JOINTERS

One second-hand No. i Smith Concrete Mixer, with 
engine and boiler complete.

One second-hand 7 x 12 hoisting engine, 3 drum D.C.,
and boiler complete, nearly new.

One 5-ton derrick with cables and sheaves. 
One H-yard clam shell bucket, nearly new.

Apply to A. J. CROMAR,

MANUFACTURED IN

Grey Iron and Bronze
Send for Catalogue with Prices 

If your dealer does not stock our 
goods, write us direct

SHHHB
Brantford, Ont.

T. SLACK & Co.
Representatives: Alexander Bremner. 
100 Bleury St., Montreal ; Ko bold 
Tool & Cutlery Co., 424 Main St., 

Winnipeg. Man.

145 Brock Avenue 
TORONTOFOR SALE.

Atlantic Steam Shovel in exceptionally finei 70-ton 
condition.

ALUMINIUM34-yard Western Iwo-way Dump Cars. 

2 18-ton American Locomotives.
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 — CHANNELS 
BARS — MOULDINGS

SHEETS

THE BARRON & COLE CO.,
New York City.127 Franklin Street,

The British Aluminium Company,Ltd.
FOR SALE. LONDON, ENGLAND,

Send all enquiries to the General Canadian Agents—

PARKE & LEITH 
24 WEST ADELAIDE STREET

Ask for Bulletin 7

A good 15-in. dumpy Berger level-erecting eyepiece, in
Price, $7,500. Address, Box TORONTOperfect condition, nearly 

162, Canadian Engineer.
new.

1 PATENT NOTICE.

Provincial Steel Co.obtain the invention covered by the 
1 March 9th, 1909, for Grind-

susrrsrr rr rr co BOU RG,
signed. All reasonable demands on the part of the public

Fetherstonhaugh & Co., 5 
Russel S. Smart, resident.

Anyone desiring to 
Canadian Patent 117063, dated LIMITED,

ONTARIO
DEPARTMENT A.

for the Invention will be filled. 
Elgin St., Ottawa. MANUFACTURERS OF 

RE-ROLLED RAILSPATENT NOTICE.

Anyone desiring to obtain the invention covered by Can- Ranging in size from 20 to 70# per yard inclusive 
adlan Patents No. 111966, granted on May 19th, 1908, and 
No. 112334, granted June 9th, 1908, to Henry C. Newton and 
Anthony C. H. Mitchell, of Melbourne, Australia, for Cipher 
System, may do so upon application to the undersigned, who 
are prepared to supply all reasonable demands on the part 
of the public for the invention, and from whom all Informa
tion can be obtained. Fetherstonhaugh & Co., 5 Elgin St.,
Ottawa, Canada. Russel S. Smart, resident.

MERIWETHER SYSTEM
OF

Continuous Re-inforced
CONCRETE PIPE

PATENTED

NOTICE LOCK JOINT PIPE CO.Western Canada firm with large connection, open to 
handle Builders’ iron Work and Mechanical Specialties

Correspondence solicited.
167 Broadway, New York City

WRITE FOR CATALOG
See our full page ad. in next week’» iaaue

on Commission basis.

WESTERN STEEL & IRON CO., WINNIPEG, Can.

When writing to Advertisers mention The Canadian Engineer 
__you confer a favor on both Advertiser and Publisher.
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POSITIONS WANTED

A PRACTICAL Portland cement maker, 30 years’ ex
perience, able to superintend erection of works ; rotary pro
cess, and supply plans, etc. ; also patentee, wishes to associ
ate with capitalists to erect new works, or will take manage
ment of existing mills. Highest references and testimonials 
Address “Cement,” care of Canadian Engineer, Toronto.

Hydraulic
Power
EquipmentsSEWERAGE AND W AT E R W 0 RKS—A.M. Inst. C.E., 

F.C.S., E.R.M.S., London, arriving Toronto, March nth, 
wants berth.
Latest Bacterial treatment.

Adaptable, energetic, , excellent testimonials.
Box 164, Canadian Engineer. We can supply either the Samson 

Turbine Water Wheel 
Spiral Case Turbines, and 
design and build water wheels for 
all power purposes.
If you are interested in a water 
power you ought to have our cata
logue. We’ll send it on request.

figure on your require-

or our 
can

ELECTRICAL ENGINEER (34), at present engaged as 
Deputy Borough Electrical Engineer in England, is anxious 
to obtain a similar post in Canada or as an Engineer in 
charge of the erection of plant, will pay all own expenses 
in getting out to Canada. Thorough experience in every 
branch and can produce excellent references from the best
known British Engineers. 
Nine years in present berth.

Very moderate salary asked. 
Box 166, Canadian Engineer.

Let us 
ments.POSITIONS VACANT

municipal commissioner wanted.

CITY OF SASKATOON, SASKATCHEWAN.

Applications will be received by the undersigned Citv 
Clerk up to and including March the 17th, 1911, at the hour 
of 5 o’clock p.m., for the position of Municipal Commissioner. 

Applications muse be marked “Municipal Commissioner 
Further information may be had on application to the 

City Clerk. #JAMES CLINKSKILL, Mayor. 
A. LESLIE, City Clerk. 

Saskatoon, Sask., February i6th, 1911.

CANADIAN AGENT wanted for an old established Eur 
opean firm, manufacturing a special line of Electrical Ap 
paratus. Apply “Electrician,” Canadian Engineer.

‘ .'«nfTcai4iiV tvraüP1
WANTED—Construction Engineer having, several years’ 

experience in concrete and general construction work. Apply 
Smith, Kerry & Chace, Confederation Life Building, Tor
onto, by letter only, stating experience fully.

L

IELECTRICAL SUPERINTENDENT.

Applications for the position of Electrical and Mechan
ical Superintendent for the City of Saskatoon, will be re
ceived up to 15th March

Applications must be accompanied with references, and 
be addressed to City Clerk, Saskatoon, and marked “Electri 
cal Superintendent.”

»I9II.

i A
&

1JAS. CLINKSKILL, Mayor.
W. B. NEIL, Commissioner. 

Saskatoon, Saskatchewan, February 2ist, 1911.

W“IT PAYS to advertise in The 
Canadian Engineer. 

Every reader is a possible purchaser.

LIMITED
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University of Toronto
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9
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CONTRACTORS
Should always phone the nearest office of The Canadian Engineer before going out of town

file at our offices.to see plans or specifications of work. The plans, etc.. may he on
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TENDERS FOR A STEEL BRIDGE. TOWN OF SOURIS, MAN.

Sealed Tenders will be received by the undersigned until 
six (O.oo) o’clock p.m., on March 20th, 1911, for the follow
ing work to be done during the season of 1911 :

Excavation, laying and back filling for approximately 
31,500 feet of Standard Vitrified Sewer Pipe (8 in. to 20 in.) 
and all necessary Tees, Wyes, etc., etc.

Excavation, laying and back filling for approximately 
31,500 feet of Standard Cast Iron Water Pipe (4 in to 12 in ) 
and all necessary Tecs, Reducers, etc., etc., also setting 
Cate Valves and Valve Boxes.

Excavation, setting and back filling for 
Standard Fire Hydrants.

Construction of approximately seventy-five (75) 
holes, and setting covers and frames of same

The construction of a Brick Building 60 ft. x 40 ft x 
14 ft., on Concrete Foundation, together with all necessary 
machinery, consisting of Compression Tanks, Gasoline En- 
g-ines and Pumps, etc., etc.

Interested parties desiring to tender on any or all of the 
above work can. obtain further information and forms for 
tender by applying to the Town Engineer or Secretary 
Ireasiurer. P ans, profiles and specifications may be seen 
at the office of the Town Engineer, Souris, Manitoba 
V. H. WILLIAMS, h

Town Engineer.
Souris, Man., February 14th,

THE RURAL MUNICIPALITY OF SWAN RIVER, 
in Manitoba, invite tenders for one ninety-four (94) 
foot centre 
Pratt

to centre of end bearings Steel-riveted 
Truss Bridge and two Concrete Piers with 

( Steel) Stringers, and three (3) inch Tamarac Plank 
Floor. To be erected over the Woody River, east side of 

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 br.dge 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.,

seventy (70)

Man-
1911.

JOSEPH ARMSTRONG,
Secretary-Treasurer, Municipal Council, 

Swan River, Manitoba.

MUNICIPALITY OF POINT GREY, WATER SUPPLY, 
DISTRIBUTING MAINS.

Contracts Nos. 6, 7, and 8.

The Corporation of the Municipality of Point Grey in
vite sealed tenders (1) for the work of taking delivery of 
steel pipes, valves, hydrants and special castings ; (2) for 
hauling the same to the different sites in the Municipality ; 
(3) for excavating and refilling trenches and laying and 
jointing, about 38 miles of pipes, ranging in diameter from 
25 to 4 inches.

J. W. BREAKEY,
Secretary-T reasurcr.

1911.

CITY OF MOOSE JAW, SASKATCHEWAN. 

Main Drainage Works.

Sealed tenders endorsed “Tender A” and “Tender B ” 
Specification, Schedule of Quantities and Forms of 'V', Jj!' ‘ u „'J"C u" “T/ffnrd City Clerk until 8.30

Tender may be obtained at the office of the Engineers, Messrs. • , V ' ,n ■ or>day, April 10th, 1911. Any tender re-
Cleveland & Cameron, 506 Winch Building, Vancouver, on “ ^d ,fhc above stated time be declared informal,
payment of $20 which will fie refunded on receipt of a bona Con rac* . .
fide tender and return of the documents. n- hmPP'ymff materials for and constructing a Sewage

Tenders made out on the Schedule of Quantities and mention TanV0”1^'^' inc,iudin* a Pump House, Sedi-
forms supplied only will be received. MvinfoJ Jateri*, 7* PcTJol»tl”*f .Fil‘«s. als0 the sup-

"lenders endorsed on outside of envelope, “Pipe Lay- and Water Main. ur "u 1 “ -tying of a 1 runk Sewer
mg’, and addressed to the undersigned and accompanied by nnntrart ..R ,,
a certified cheque for a sum equivalent to 5 per cent, of the 
amount of Tender, to be delivered at the Municipal Hail,
Kerrisdale, not later than 5 p.m., on Mondav, 6th March, 
prox.

tender.

Supplying two Electrically-driven Centrifugal Pumps 
and Auto Starters complete with all piping, connections,

Plans and specifications for contract “A” mav be ob-
lamark^°rfithe 9* Pincer. Moose Jaw, upon receipt of a marked cheque for the sum of $25, to be held until 
of plans and specifications ; and for 
specifications will be 

The lowest or 
J. M. WILSON,

City Engineer.
Moose Jaw, February 18th,

^ he Council will not be bound to accept the lowest or any

H. FLOYD, C. M. C. 
Kerrisdale, B.C., February 15th, 1911.

return
contract “B” plans and

sent upon request, 
any tender not necessarily accepted.

W. F. HEAL,THE city OF CALGARY.

Tenders will be received by the City Commissioners up 1 
o i2 o clock noon on the 22nd day of March, 1911, for the 

following machinery and plant:
One 1,500 K-W. Turbo Generator set with condenser, etc 
One 100 K.W. Exciter and Switchboards, complete.
1 hree 1,000 K.V.A. single-phase Transformers, 12,000 

*0 2,300 volts, with switching gear, etc.

City Clerk.
1911.

TENDERS FOR A STEEL BRIDGE.

^he Municipa1 Council of THE RURAL MUNICIPALITY 
OF MINNITONAS invite TENDERS for the supply and 
erection of a Steel Warren Truss Bridge, and Two Concrete 
l iers. Bridge to be 60 feet centre to centre of end bearings 
with Steel Stringers and Three-inch Plank Floor in accord- 
ance with Plan (No. F 10), and specifications on file at this 
Office, and also at the Office of the Chief Engineer. Depart
ment of Public Works, Parliament Buildings, Winnipeg, 
Manitoba.

Tenders under Seal to be delivered to the undersigned 
on or before the 15th Day of April, A.D. 1911.

The lowest or any Tender not necessarily accepted.
E. WIDMEYER.

Secretary-Treasurer. Municipal Council, 
Minnitonas, P.O., Manitoba.

An accepted cheque for 2 per cent, of the tender 
accompany all bids. Cheques will be returned after the 
tract has been signed.

The successful tenderer will be obliged to enter into 
bond with the City for the fulfilment of his contract on 
date he agreed upon by the City and Contractor.

he City reserves the right to accept anv or reiert th 
whole of the tenders submitted, or to depart from the snerf 
fication as may be deemed advisable by the City. ^ Speci'

must
con-

W. D. SPENCE 
1911.Dated at Calgary, Feb. 9th, Citv Clerk.
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Tenders Called For
ELECTRIC STREET RAILWAY SYSTEM.

The Council of the City of Saskatoon is prepared to 
receive proposals for a Franchise for an Electric Street 
Railway System.

Communications giving full details to be addressed to 
the City Clerk marked “Street Railway,’’ and will be re
ceived up to the 3rd of April, 191t.

■ TRADE MARK! |

AMERICAN SEWER 
PIPE COMPANYJAS. CLINKSKILL, Mayor. 

W. B. Neil, Commissioner
Saskatoon, Saskatchewan, 21st February, 1911. 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

ICITY OF MOOSE JAW, SASKATCHEWAN.

Vitrified Salt Glazed 
Sanitary Sewer Pipe

SEWER AND WATER EXTENSIONS.

Sealed tenders endorsed “Tender 28,” “Tender 29,” 
“Tender 30,’’ and “Tender 31,” will be received by the 
undersigned City Clerk until 8.30 o’clock p.m., on Monday, 
April 10th, 1911.

Any tender received after the above stated time will be 
declared informal.

CONTRACT 28—
The laying of approximately 30,700 lineal feet of tile 

pipe sewer, building manholes, etc.
The laying of approximately 29,700 lineal feet of cast 

iron water mam, placing valves, valve boxes, hydrants,

CONTRACT 29—
The supplying of approximately :

29,600 lineal feet of 6-in. C.I. Water Pipe.
“ of 4-in. “

132 6-in. cast iron reverse curves.
34 6-in. cast iron crosses.
72 6-in. cast iron tees.
29 4-in. off 6-in. cast iron tees.
28 4-in. cast iron tees.
95 6-in. cast iron plugs.

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. VX e also manufacture 
Flue Lining, WallCoping, 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—etc.

201 Devonshire St.,BOSTON,MASS.
I 12

SSI
RIDEAU CANAL.

NOTICE TO CONTRACTORS.
CONTRACT 30—

The supply of approximately :
26,600 lineal feet of 8-in. Vitrified Tile Sewer Pipe. 

5,225 “ “ of 10-in. “ “ “
of 12-in.

SEALED 1 ENDERS addressed to the undersigned, and 
signed, and endorsed (a) “Tender for Timber,’’ or (b) 
“Fender for Timber and Plank,” will be received at this 
office until 16 o’clock on Monday, the 2otH March, 1911, for 
the supply and delivery of British Columbia or “Douglas 
Fir” dimension timber and also for other Lumber and Tim
ber required for use on the Rideau Canal for the 
1912.

1,100
25 8-in, Tees.
75 6-in. Tees.
25 8-in. Bends, 9 degrees,

too 6-in. Bends, 90 degrees.
25 8-in. Stops.
25 10-in. Stops.

400 4-in. ,to 6-in. Increasers.

year 1911-

Specifications, Bills of Timber and full information can 
be obtained from the Purchasing Agent of the Department of 
Railways and Canals, Ottawa, on and after this date.

The lowest or any tender not necessarily accepted.
By order,

CONTRACT 31—
The supply of approximately :

65 6-in. 3-way Hydrants.
147 6-in. Gate Valves.
29 4-in. Gate Valves.

150 6-in. Valve Boxes.
29 4-in. Valve Boxes.
88 Manholes, Frames and Covers.

Plans and specifications for Contract 28 may be obtained 
from the City Engineer, Moose Jaw, and from the offices of 
the Canadian Engineer at Toronto and Winnipeg.

Plans and specifications for Contracts 29, 30, and 31, will 
be sent upon request.

The lowest or any tender not necessarily accepted.
J. M. WILSON,

City Engineer.
Moose Jaw, Sask., 24th February, 1911.

L. K. JONES,
Secretary.

Department of Railways and Canals,
Ottawa, 22nd February, 1911.

Newspapers inserting this advertisement without author
ity from the Department will not be paid for it.

Consult the Catalogue Index
On page 76>ill be found an index^hrough whkh you can^get into 

Hie Pr,nclPal jt freriy The service is gratis.touch with
contracting equipment.

It will save you months of correspondence
W. F. HEAL,

City Clerk.
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Canada Cement Co.
LIM IT E D

Manufacturers High Grade

Portland
Cement

HEAD OFFICE, MONTREAL

MILLS AT

Montreal, Que. Hull, Que.
Marlbank, Ont. Lakefield, Ont. 

Port Colborne, Ont.
Belleville, Ont. 

Owen Sound, Ont.
and Calgary, Alta.

SALES OFFICES

Montreal
Toronto

Winnipeg
Calgary

F
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HYDRAULIC 
- PUMPS

Perrin - Toronto
JACKSPRESSES

(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.

A

w
I This valve gear does not depend on springs or dash 

pots for closing and runs without noise.SaPJip-■
The wearing parts of the valve gear are enclosed 

in a casing and run in oil so that friction is 

reduced to a minimum.

Robb Engineering Cn DISTRICT OFFICES :
Canadian Express Building, Montreal, R. W. ROBB, Manager. 

1 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.

it 11 A name familiar to the 
whole world in connection 
with high grade tools

BIT STOCK DRILLS FOR ELECTRICIANS’ WORK

MORSE
a

Many styles and sizes. Our catalog fully illustrates our line of Drills.
Reamers, Cutters, Chucks, Taps, Dies, etc. Send for a copy- FREE-

Our goods are handled by: Rice Lewis & Son. Ltd., Toronto : Aikenhead Hardware. Ltd. 
Toronto ; Frothingham & Workman, Montreal ; Mechanics Supply Co . Quebec

LV

V>,w j'i

1

MORSE TWIST DRILL AND MACHINE COMPANY
NEW BEDFORD, MASS., U.S.A.

HAMILTON CORLISS ENGINES
Are Noted for Simplicity 

Efficiency
Economy and

Dependability
and each engine is built for the 

t particular work it has to perform. 
Let us know your requirements.

WORKS AT HAMILTON, OHIO, U.S.A. 

Canadian Representative ;
IW. P. ROBINSON.

623 Traders Bank Building,
Toronto, Canada.

çf
m -

..
■F,

«(£1

THE HOOVEN, OWENS, RENTSCHLER CO., HAMILTON, OHIO, U.S.A.
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BAUSCH&
LOME

Engineering
Instruments

m)
m

•I You cannot afford to 
buy an instrument with
out looking into the par
ticular merits of ours.

%

No. 624 P.
Ç1 Scientifically, mechani
cally, optically, they 
superior to others.
9 A rather broad claim if 
it were not the concensus of 
opinion among those quali
fied to speak with author
ity on this subject.

(Patented) <1 Descriptive literature,
Sol.rPl™cr;^f:8Bath ÿ°copyofHandbookfor
& Lomb New 3-Screw Base. Engineers, Sent Oil request.

Our Name on a Photographic Lens, Microscope, 
Fidd Glass, Laboratory Apparatus, Engineering or 
any<other Scientific Instrument is our Guarantee.

Paragon Drawing Instrumentsare
1; r fTiliM

^gglg

t prove the most satisfactory because of
their superior quality. We carry a 
large assortment.

SEND FOR OUR GENERAL

very

CATALOGUE.

KEUFFEL&.ESSERCO.
MONTREAL, 252 Notre Dame St. w.

General Office and Factories 
HOBOKEN, N.J.

New York Chicago St. I oui.
Drawing Materials

Mathematical and Surveying In, “um,.Unr,,,nB T*P”

Bausch y [omb Optical (o.
NEW YORK WASHINGTON CHICAGO SAN FRANCISCO 

FRANKFORTLONDON ROCHESTER.. N.Y.
San Francisco

THE WATEROUS ROLLER
Is its Own Best Advertisement

“A Over 75 YVaterous Road Rollers in use in 
Canada to-day are proving their ability 
as road makers of the highest quality.
A greater rolling capacity, with less 
cost of maintenance and operation, 

its distinguishing characteristics.

CANADIAN ROLLER 

FOR

CANADIAN ROADS ”

are

CONSTRUCTIONS features

Double cylinder, double 
without dead e crank engine.centres.

work

cut from ^olid1 ste.|and dr,Ve «•"*»« 

Rolls of special

steaming, with

A wear resisting iron.

1? 11 Su ■ 116 ^rantl°rd Works and see the 
Roller being built and tested-a practical 
demonstration that is its best selling

Brantford 
Canada

argument.

The Waterous Engine Works Co.,



HORIZONTAL BOILERS
i, new 72* x 13' g*, containing 88-3>6* tubes.

new 72* x 12' 6", containing 88-354* tubes.
1, refitted 60* x 13' 6,- containing 72-3* tubes.
1, refitted 54* x 14', containing 703*' tubes 
1, refitted 54* x 12', containing 65-3" tubes.
1, refitted 48* x 15', containing 54-3* tubes.

AUTOMATIC ENGINES
1, refitted 12' and 24* x 30*, R. H. Corliss, tandem. 
1, refitted 12* x 30*, R. or L. H. Corliss.

refitted 9* and 16* x 12*, C. C. Ball, tandem.
1, refitted 10* x 10*, C. C. Ideal 
1, new to* x 15*, R. H. Jewel.
1, refitted 10* x 24*, L. H. Brown.
1, refitted 9* x 24*, L. H. Brown.
1, refitted 8* x 24*, R. H. Brown.
1, new 454* x 6f% R. H. Jewel

HORIZONTAL ENGINES

refitted n5<f x 14' L. H. slide valve 
new 12* x 15", C. C. slide valve, 
nearly new 12* x 12*, C. C. slide valve, 
new ix* x 15*, C. slide valve.

1, nearly new 10* 15*, C. C. slide valve.
1, refitted 8#* x R. H. slide valve.

PORTABLE ENGINES AND BOILERS

1, refitted 10* x 11* portable engine and boiler.
1, refitted 9%" x n*‘, portable engine and boiler.

1, refitted 9* x 12*, portable engine and boiler.
1, refitted 8* x 12*, semiportable engine and boiler.
2, refitted 7* x 10*, portable engines and boilers.

DUPLEX STEAM PUMPS
new 12* and i854* x io}4f x 12*, compound 1.000,- 

gallons per day.
1, new 10* x 6* x 12*, 325
1, refitted 10* x 6* x 12*, 294 gallons per minute.
2, new 8* x 5* x 12*, 224 gallons per minute.
1, refitted 7%* x 6* x 10*, 245 gallons per minute. 
1, refitted 7%* x 4#* x 10*, 172 gallons per minute 

1, refitted 7* x 4* x 7*, 125 gallons per minute.
3, new 6* x 4* x 7*, 114 gallons per minute.
1, new 6* x 354* x 6*, 90 gallons per minute, 
a, new 5#* x 3* x 5*, 100 gallons per minute.
3, refitted 454* x 2#* x 4*, 40 gallons per minute. 
12' new 3* x 2* x 3*, 20 gallons per minute 

fcontractors' machinery for rental reasonable

gallons per minute.

H. W. PETRIE, Ltd.
Toronto VancouverMontreal

FOR SALE
FIRE BOX BOILERS

1, refitted 40* x 16', containing 43-2%* tubes.
1, refitted 36* x 13', containing 44 254* tubes.
1, refitted 36* x 12' 10*, containing 43-254* tubes.

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 l—l— from British Columbia.
Three large yards filled with seasoned stock ready to ship.

Address THE LINDSLEY BROS. CO.
WASH.SPOKANE

5»e
Canadian
Engineer

Reaches weekly 
the LEADING 
Civil, Mechani
cal, Railroad, 
Municipal and 
Provincial 

Works, Engineers and 
Engineering Contrac
tors in ALL parts of 
Canada and United 
States and Europe.

Its Readers Are BuyersAll

Volume 20.f H E CANADIAN ENGINEER74

Rolled from Best Quality Steel.'wæwMOver 50,000 miles in use.

Makers of Base Supported 
Rail Joints tor Standard and 
Special Rail Sections, also 
Girder, Step or Compromise, 
Frog and Switch, and Insu
lating Rail Joints, protected 

by patents

The Rail Joint Co. 
of Canada, Limited
Board of Trade - Montreal

WOLHAUPTHR JOINTWeber JointContinuous Joint

A. G. McGREGOR, Managing DirectorS. S. SELMAN, President

tilCANADIAN PIPE COMPANYvro
VANCOUVER 'B.C. P.O.Box .is.

• *
HEAD OFFICE

MANUFACTURERS OF

GALVANIZED WIRE WOUND and Continuous Stave WOODEN PIPE
FOR WATERWORKS SYSTEMS

No frost breaks, no corrosion. Its carrying capacity never decreases.

Ü
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5,500 Brunton Patent 
POCKET TRANSITS

Splendid Railway Facilities 
for Shipment of

PORTLAND, ;

CEMENTIf' n■Wx

y

CASE OF ALUMINUM
2J x 2J 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—

to any point in Ontario 
or the West from our 
Plants—

Alfred Rogers Limited
Elias Rogers Bldg. 
28 King Street West 
Toronto - Canada

Weight, 8 ounces.

Plants in
Ontario at
ATWOOD
DURHAM
ORANGEVILLE
HANOVER
KIRKFIELD
OWEN SOUND
WIARTON

Harrison & Company
53 Metcalfe Street 
717 Robson Street - Vancouver

Montreal

\J

Jeffrey Coal and Ashes Handling 
Machinery for Power Plants .

...

♦ ♦
♦ ♦

are moderate in first 
space for their operation and 
to their
least attention and cost of

cost. require minimum 
are always up 

capacities, with the
«

maximum
I repairs.

Jeffrey Equipment at Chicago
39th Street Pumping Station **

Bottom cut shows Grab Bucket operated 
from a suspended electric trolley, 
bucket removes coal from cars to storage 
bin or direct to boiler room where it is 
crushed and delivered into an overhead bin. 
Top cut shows traveling scale hopper 
which delivers coal from bin to stokers.

Write for Coal and Ashes Handling Catalog 32
Jeffrey Elevating, Conveying and Power 

Transmission Machinery

This

■ v

THE JEFFREY MFG. CO., = MONTREAL
Toronto Office - 174 King St. E. Cote and Lagauchetiere Streets&
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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.

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*, 
s Air lift pumping machinery.
3 Alloys.
4 Aluminum.
5 Angles (see structural steel).
6 Architects' supplies.
T Asbestos and Asbestos Pro-

6 Asphalt
ç Asphalt plants and tools.

»e Bars (steel)
*i Bearing Metals.
■ a Bearing., ball and roller.
*3 Belt dressing.
*4 Belt tighteners, 
is Belting, chain, link, 
i6 Bemders (rail).
*7 Blacksmiths' tools.
18 Blast furnaces and fittings.
*9 Blasting powder, 
so Blocks and tackle, 
ai Blowers.
aa Boiler fittings, mountings and 

tubes.
83 Boiler tubes.
84 Boilers (tubular).
as Boilers (water-tube). 
a6 Bolts.
87 Bolts (machine).

■?A Bonding for Concrete. 
a8 Bonds (Contractors').
8q Books (engineering and tech

nical).
30 Boots.
3* Brackets and 
38 Brick and tile.
33 Brick (paving).
34 Bridge builders.
35 Bridge engineers.
36 Bridges (concrete).
37 Buckets.
38 Buckets (clam shell).
39 Buckets (concrete).
40 Buckets (dredging and

vating).
41 Cables (manila).
** Cableways.
43 Caisson Foundations.
44 Car replacers.
45 Carbolineum.
46 Cars (ballast).
47 Cars (concrete).
48 Cars (dumping).
40 Cars (industrial).
50 Cars (inspection).
« Carts and wagons (ash and

dump).
40 Carts (concrete).
13 Castings (malleable iron).
'4 Castings (steel). 
s$ Cement
3d Cement block and brick ma

chines.
57 Cement-making machinery.

58 Cement testing machines.
59 Cement waterproofing.
60 Centers.
61 Chemists.
6a Chimneys (concrete).
63 Chimneys (steel).
64 Clutches (friction).
65 Coal and ore-handling machin

ery.
66 Cofferdams.
67 Compressed-air tools.
68 Concrete block machines
69 Concrete reinforcement
70 Conduits (steel)
71 Conduits (vitrified clay).
7a Contractors' (general).
73 Conveying machinery.
74 Conveyers (belt).
75 Conveyers (cable).
76 Cordage.
77 Cranes and hoists.
78 Cranes (derrick).
79 Cranes (electric).
80 Cranes (hand-power).
81 Cranes (locomotive).
8a Cranes (travelling).
83 Crusher castings (rock).
84 Crushing rolls.
85 Culverts.
86 Curb (steel).

114 Fire brick and fire clay.
**5 Forgings (stee>).
116 Foundations.
117 Foundry equipment and sup

plies.
118 Frogs and switches (ry.),

119 Garbage crematories, 
lao Gas producers, 
lai Gates and valves, 
laa Gauges (steam), (see

specialties).
183 Generators (electric).
184 Governors (water-wheel).
1 as Grain elevators and

tanks.
ia6 Grinding & Mining Machinery. 

187 Hand cars.
ia8 Heating and ventilating ma-

lag Hoists (chain and rope).
130 Hoists (pneumatic).
131 Hoists (steam).
13a Hydrants.

133 Ice and refrigerating
chincry.

134 Incline cableway engines.
135 Inspection of materials.
136 Irrigation supplies.

163 Pulverizers.
164 Pumps (pneumatic).
165 Pumps (centrifugal).
166 Pumps (diaphragm).
167 Pumps (waterworks).

108 Rail joints, fastenings and 
specialties.

169 Railroad track supplies.
170 Rails and track.
171 Rails, second-hand.
17a Railways, industrial and narrow-

gauge.
*73 Reinforcement steel for con

crete structures.
*74 Riveting hammers.
175 Riveting machines.
176 Road machinery.
177 Road oils.
178 Road rollers.
179 Roofing.
180 Rope (wire).
181 Rubber boots.

canvas, etc.

18a Sand-blast machines.
*83 Scarifiers.
184 Schools and colleges.
185 Scrapers, road.
*86 Second-hand machinery and

supplies.
187 Sewage disposal
188 Sewer braces.
189 Sewer buckets.
190 Sewer flushers (automatic).
191 Sewer pipe.
19a Shovels (steam).
193 Shovels and picks (hand).
194 Sluice gates.
195 Steam specialties.
196 Steel substructures for tanks. 
*07 Street-cleaning implements, me

chincry and snow plow»
198 Street sprinklers.
199 Structural materii 
zoo Structural steel.

ma-

87 Dams (concrete).
88 Derails.
89 Derricks (pile driving).
90 Derricks (steam).
91 Drafting Instruments and sup

plies (see engineers' and 
surveyors' instruments and 
supplies).

9a Dredging machinery.
93 Drills (pneumatic).
94 Drills (rock).
95 Drums (hoisting).
96 Dryers (cement, asphalt and

•and).
97 Dynamite.

137 Jacks (screw and lever)
138 Jacks (hydraulic).
139 Jacks (pneumatic).
140 Jacks (track).

141 Kilns (cement).

14a Lamp posts.
143 Levels.
143A Lights (Contractors' & Munici

pal).
144 Locomotives (industrial and

light).
145 Locomotives (steam*
146 Locomotives (traction;.

147 Manganese steel 
*48 Manhole covers.
149 Meters (water, oil and gas).
150 Mixers (asphalt).

151 Oakum.

15a Paints and metal coatings.
*53 Paving joint filter.
154 Penstocks.
*55 Pile driving machinery.
156 Pile protection.
*57 Piling (interlocking steel).
158 Pipe (galvanized iron).
*59 Pipe (reinforced concrete).
160 Pipe (riveted steel).
*61 Pipe (wood).
*6a Portland cement

cross-arms

aoi Testing laboratories (chea 
ists, etc.).

aoa Ties (steel and wood). 
ao3 Tile.
804 Track tools.
205 Traction ditching machines.
20 6 Transits.
207 Trench excavating machi
208 Turbine pumps.
209 Turntables (overhead).

98 Elevators (bucket).
99 Engineers and contractors.

*00 Engineers' and surveyors'
struments and supplies.

101 Engines (compressed air).
*oa Engines (gas, gasoline, oil).
*03 Engines (high duty—pumping).
104 Engines (hoisting).
105 Engines (oil).
106 Engines (steam).
*07 Engines (traction).
108 Excavating machinery.
109 Explosives.
1x0 Fans.
11* Fence, railing and posts 
*12 Filters (feed water).
113 Filters (water).

in-

aio Valves (sluice).

an Wagons (contracte- 
212 Wagons (garbage). 
11 Wagons (oil).

214 Well-drilling machin
215 Wheelbarrows.
216 Winches.

CONTRACTORS
Should always phone the nearest office of The Canadian Engineer before going cut of town 
to see plans or specifications of work. The plans, etc., may be on file at our offices.

TORONTO WINNIPEG MONTREAL



FOR

WATER, GAS, CULVERT and SEWER, FLANGE 
and FLEXIBLE PIPE and SPECIAL CASTINGS 

Also all kinds of Water Works Supplies

HAMILTON ONT.

JAMES THOMSON,Pres, and Man. Director.
J. G. ALLAN, Vice-President. JAMES A. THOMSON, Secretary,

The Gartshore-Thomson 
Pipe ® Foundry Co., Limited

MANUFACTURERS OF

CURTIS ENGINEERING SPECIALTIES

Temperature 
111 il Regulator

l
For Controlling 

Temperature of 
Hot Water for 
Manufacturi ng 
Purposes, Ho
tels,Institutions 

■ t and Public 
tits Buildings.
* V. Send for Catalogue

'"-4lfm■ ’"t'f------

a
tesj

1 4■
JULIAN D’ESTE COMPANY

25 Canal Street, BOSTON, Mass.

You Need More Light
Big in your factory. 

---------  write ——
JOHN A. HART CO.

1
Dealers and Importers in every 

Description ofToronto ® 
Hamilton 
Electric Co

ie Architect’s, Draughtsman’s 
Surveyor’s and Engineer’s 
Instruments and Materials

K J r/ •>
■H f; Manufacturers of 

Dynamos for 
Light and Power 

j| and all electrical 
apparatus.

The Largest Stock in Western Canada of 
Scientific and Technical Books 

Sole Agents Keuffel & Esser Company.

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 SON CO.
Oldest Cedar Pole Firm in business. Producers for 30 years
1880 MONROE. MICHIGAN 1910

HEAVY DUTY GOLDIE CORLISS STEAM ENGINES

uel]♦j
Specially 

Designed 
for Direct 
Connection

h.
Belted

or
Rope Drive1

The GOLDIE & McCULLOCH CO., Ltd., Galt, Ontario, Canada
248 MMîS:Wi »QC=SB4CncouvEeî:T|.b R0SS & ^

ASK FOR CATALOGUES, PRICES AND ALL INFORMATION

WESTERN BRANCH :
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PHTFNTÇ SECURED in all COUNTRIES 
I LU I 0 25 Consecutive Years' Practice.

Information and Advice Charges Moderate

• James J. Sheehy, a™
WASHINGTON, D.C.Box National Union 

Building

'NT'S

^STAR BUILDING.18 KINGST WEST, TORONTO.^M
nwvTwTORS INfORflATION BOOK BENT TWEE]

** THE PROSPECTIVE PATENTEEl
^L60 MONTREAL.OTTAWA ..WINNIPEG* WA3HIWOTONl

PHONE M. 2689

J. EDGAR PARSONS
Barrister, Solicitor, Etc.

18 Toronto Street 
TORONTO

Room 29
Canada Permanent Bldg.

RIDOUT & MAYBEE
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.

Manning Chambers, Queen St. W..TORONTO.

11 nYDBLACKMOgfKr.fi
PATENTS

17 Elgin $t ottawa-lumsde* blc TORONTO
SEND SKETCH AND DESCRIPTION FOR FREE SEARCH 
WRITE FOR BOOK PATENT PROTECTION SERT FREE 
PERSONAL ATTENDANCE GIVEN CASES AT COV’T OFFICES

HAINBURY A. BUDDEIN,
PATENT OFFICE

MONTREAL

M.Chart. I.P.A., Barrister, Solicitor 
and Patent Agent

Office* New York
Life Building

Cable Address,
“ Brevet.”

PATENTS
FETHERSTONHAUGH & CO,

THE OLD ESTABLISHED FIRM
Fred B. Fetherstonhaugh, K.C., M.E., 

Chief Counsel and Expert.
HEAD OFFICE, Royal Bank Building, 

10 King St. E. Toronto.
Offices in Montreal. Ottawa, Winnipeg and 

Vancouver, Canada, and Washington, D.C..U.S. A.

WATERPROOFS ABSOLUTELY, with a minimum amount of time and labor. Increases the strength of the 
concrete and improves its appearance. Other products—Kahn Truss Bars. Cup Bars, Rib Metal, Hy-Rib, etc. 

Meet us at the CEMENT SHOW, March 6th to 11th, St. Lawrence Market, Toronto.

TRUSSED CONCRETE STEEL CO. OF CANADA, LIMITED
WALKERVILLE, OntarioHead Offices and Works, Sales and Engineering Office

BRANCH OFFICES { Union Bank Building, Winnipeg. 
23 Jordan Street, Toronto.

St James and Dalhousie, Quebec. 
utchinson Building, Vancouver.

28 Bedford Road, Halifax.
101 St. Nicholas Building, Montreal.

Your
Name
Should

Be
Here

Write for Rates

WATERPROOFING PASTEOF REINFORCED CONCRETE include

THE PRODUCTS

AM z

I

The ARMSTRONG UNIVERSAL RATCHET DRILL
For Drill ini; Holes lo Awkward and Cramped Place».
A Two inches of motion at end of 
LSI handle, IN ANY DIRECTION,

A A will drive the Drill.
Calgary Iron Works

Ew Limited
Patented Nov. 8,1898, 

Sept. 29,1900.ilIron and Brass Founders 
Iron Columns and Eye Beams 
Light and Heavy Forgings 
Machinery Repairs of all kinds

F>« %

When the 
other ratchets you 
have are useless for 
lack of room to move the ^ 
handle, get an “Armstrong 
U niversal” and it will do the job.

and most complete line of 
on the market. All kinds—all sizes. Write for Catalog 

ARMSTRONG BROS. TOOL CO.
"The Tool Holder People*' a

107 North Francisco Avenue, CHICAGO, U.S.A.

We make the best 
Ratchet DrillsManufacturers of Fire Hydrants, etc.

Xp m410 Ninth Ave., East, Calgary, Alta.
à

PATENT ATTORNEYS
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CAWTHRA MULOCK, President GORDON F. PERRY, General Manager

NATIONAL IRON WORKS, Limited
LARGEST MANUFACTURERS IN CANADA OF

k

1

Any Size, For WATER, GAS, CULVERT or SEWER 
large stock for prompt delivery

Lake or Rail Shipment office, works and Docks : ASHBRIDQE’S BAY, TORONTO
PHONE MAIN 5038

SHONE PNEUMATIC EJECTORS Wells Drilled
FOR 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 

on water or land.
purposes

SHONE COMPANY
CHICAGO, ILL.861 BLACKHAWK STREET

-S

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

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

Suction Pressure

THE WALLACE BELL CO., LIMITEDGAS PRODUCERS
78 Mitcheson St. Montreal, Que.Power Plants

Telephone, St. Louis 39

Back or Current Numbers
HYDRANTSof any American or Foreign technical or trade journal 

furnished on short notice at moderate rates ; also 
newspapers and magazines; all kinds of Government 
and State Reports in stock. Clippings on special 
subjects furnished promptly.

Iron and Brass Founders 
Iron Columns

il
Joist Hangers

MAGAZINES and PAPERS OF ALL KINDS BOUGHT 1Engine and Boiler Work a
Specialty-

Estimates furnished on application.

Special Subscription Price List on request. Information 
concerning any periodical furnished free of charge.

A. W. CASTELLANOS UNION IRON WORKS263 Armstrong Ave., Jersey City, N.J., u.s.a. ALTA.CALGARY
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AMONG THE MANUFACTURERS
A department tor the benefit of all readers to contain news from the manufacturer and Inventor to the profession.

PANAMA SENIOR. NEW INCORPORATIONS.

Fort William, Ont.—Chappies, Limited, $50,000; C. E. 
Chappie, D. Reid.

Galt, Ont.—Newlands & Co., $250,000; A. Newlands, 
J. Stauffer, M. A. Newlands.

Inwood, Ont.—Inwood Rural Telephone Co., $25,000; 
J. H. Morrison, W. R. Dawson, J. Brown.

North Hatley, Que.—North Hatley Manufacturing Co., 
$20,000; T. V. Reed, J. G. Robinson, J. J. McRae.

Frankford, Ont.—Frankford Canning & Preserving Co., 
$40,000; J. F. MacGregor, W. H. Walter, J. R. Corkery.

Shawlnigan Falls, Quo.—Shawinigan Pulp & Paper Co., 
$100,000. J. L. Marchesseault, J. E. Thibaudeau, Shawinigan 
Falls ; J. Boivin, Three Rivers.

Ottawa, Ont.—Nepean Realty, $150,000; R. A. Sibbitt, 
J. N. Rattey, A. Gay. All Red Line Steamship Co., $100,- 
000; J. A. Ritchie, O. Ritchie, J. N. Rattey.

Brantford, Ont.—Commonwealth Oil & Gas Co., $300,- 
000; A. Sheard, L. J. Hastings, T. Linscott. 
chine & Motor Co., $40,000 ; C. H. Herod, C. J. Harris, 
M. E. Harris.

British Columbia.—Canadian Crude Oil Co., $750,000. 
Canadian Ideal Gas & Light Co., $5,000. Essex Shingle Co , 
$10,000. Nanaimo Brick & Coal Co., $200,000. Western Can
adian Lumber & Fuel Co., $150,000.

Winnipeg, Man.—Rocmac Road Co., of Manitoba, $100 
000; W. A. Preston, Fort Frances ; W. Blackwood, Winni
peg ; F. H. Keefer, Port Arthur. Co-operative Manufacturing 
Co., $500,000; A. L. Neilson, C. Roberts, G. F. Brown.

London, Ont.—Albemarle Zinc Company, $450,000. C. 
T. Campbell, S. Woolverton, C. B. Hunt. Andrews Toggery, 
$40,000. F. J. Andrews, A. Selak, A. E. Dufton.
Fruit Co., $25,000. F. G. L. Moore, E. W. G. Moore, D. S. 
Hamilton.

Toronto, Ont.—Brown Furniture Company, $200,000. A. 
Foulds Jr., W. W. Davidson, F. C. Carter.
Mines, $3,000,000. A. W. Ballantyne, C. F. Ritchie. Forest 
Lawn Mausoleum Cemetery Co., $ 15,000. J. S .Lovell, W. 
Bain, R. Gowans. Canada Wire & Cable Co., $500,000. E. 
A. Wallberg, Montreal ; H .H. Horsfall, R. J. Parke, To
ronto.

The “Panama Senior” Grader, the modern road machine, 
has been proven the most complete and practical road 
builder ever offered to the road building men of this country. 
Designed after entirely new ideas, the result of long study 
and actual tests. Built to meet the requirements of a ma
chine for general work, such as opening ditches, grading, 
leveling, irrigating, spreading stone, cleaning snow from 
pavements and, in fact, any kind of work requiring the 
moving of earth and similar material. Will do more work 
in this respect, with the least expenditure of money and 
power, than any machine ever introduced.

New Principles in Tilting the Blade.—Examine carefully 
the cuts of this machine and you will readily see both the 
mechanical and operating advantages. The new feature of 
raising, lowering and tilting the entire frame with the blade, 
is in itself very important, as it does away with all weak 
parts between the frame and blade, allows a better clearance, 
keeps the weight and strength where it is most needed and 
allows for tilting the blade to an extreme degree. This is a 
particular advantage in cleaning or digging a deep narrow 
ditch.

Herod Ma-

Two or Four Horses.
with one team can operate this machine, but for heavy 
work four horses should be used. An extra seat is provided 
for a driver if the operator does not care to do his own 
driving. The front truck is so arranged that a very short 
turn can be made.

One or Two Men.—One man

MooreThe Westinghouse Electric & Manufacturing Company 
has received a contract from the Ferine Machinery Company, 
Seattle, Wash., for four alternating current induction type 
CCL motors to be used in operating exhauster fans for re
moving chips, shavings, sawdust, etc., from the joiner and 
boat shops at the Puget Sound Navy Yard, Bremerton, Wash. 
The fan rotors will be overhung on the motor bearings ; this 
direct connection of the units is probably the most inter
esting feature of the work, 
capacities of to, 15, 50, and 75 horse-power each. The work 
in connection with the installation of the motor-driven fans 
will be done under the cognizance of the Bureau of Construc
tion and Repair, Navy Department.

West Domes

The four motors will have

British Columbia—A. G. Brown-Jemison Co., $75,000. 
Alberni District Electric Light and Power Co., $25,000. 
Coast Shale Brick Co., $100,000. Consolidated Electric 
Heaters, $100,000. Cranbrook Garage Co., $25,000. Eastern 
Sales Co., $50,000. Lillooet Power and Light Co., $50,000. 
National Coal and Coke Co., of British Columbia, $2,000,000. 
Pacific North-West Fisheries, $50,000.

Winnipeg, Man.—Northern Investments, $100,000. E. L. 
Taylor, C. D. H. MacAlpine, M. M. Nesbitt. General Assets 
and Agency Corporation, $95,000. A. J. Long, R. F. Mc
Williams, G. H. Aikins. Sheppard Investment Co., $150,000. 
F. S. Andrews, H. A. Burbidge, F. M. Burbidge. Enderton 
Investment Co., $300,000. F. S. Andrews, H. A. Burbidge, 
F. M. Burbidge. Inland Mortgage Corporation, $300,000. 
N. T. Macmillan, W. A. Vrooman, J. B. Hugg. General 
Investment Co., $20,
D. L. Bastedo. Red River Metal Co., $40,000. W. H. Irwin, 
F. G. Irwin, I. W. Dafoe.

Messrs. Broadbent & Sons, of Huddersfield, England, 
have just sold the Nova Scotia Steel & Coal Co. three half-ton 
electric capstans. This is a repeat order, as one capstan of 
the same design was sold last summer 
Messrs. Broadbent & Sons.

to the company by 
Broadbent’s capstans are self- 

contained, the casing is accessible though watertight, and 
control i--. fool-proof. They have a good reputation for giv
ing excellent service. Broadbent’s are also makers of cranes 
of all sorts, which are likely to have a good sale in Canada 
in the future. The representatives for Canada for Broad
bent’s are Mr. Geo. H. Tod, of Toronto, formerly chief engi
neer of the Poison Iron Works, and Mr. Arthur Brittain, of 
Victoria, who has had an unusually extensive experience in 
handling machinery of all kinds.

H. A. Burbidge, F. M. Burbidge,000.
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Bronze Railings
Stand Pipe

Wrought Poo p,B(w

Largest General Engineering Works in the Dominion of Canada

rm V

CONTRACTORS’ EQUIPMENT UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE 

AND ENGINEERING

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.'e 

Face down Block Machines, Cement Mixers, Cement Brick Machines, 
Tile Moulds, Cement Workers' Tools,

Contractors', Loggers', and Railroad Supplies.

Champion Rock Crushers 
Champion Road Cradera 
Champion Road Rollers

Dump Wagons 
Dump Carts 
Dump Cars

Courses in —
1. CIVIL ENGINEERING.
2. MINING ENGINEER

ING.
3. MECHANICAL ENGI

NEERING.
4. ARCHITECTURE.

5. ANALYTICAL AND AP
PLIED CHEMISTRY.

6. CHEMICAL ENGI
NEERING.

7. ELECTRICAL 
NEERINC.

Leading to ACADEMIC and PROFESSIONAL Degrees

ENCI-

A. G. BROWN & CO.
For Calendar and other information apply to the Secretary

A T. LAING
CALGARY, Alta.

P 0. Box 228. Phone 2002.
1048 Westminster Ave., VANCOUVER, B.C. 

Phone 4804.

400 «^TURBINE>1\
«

8 Runners*
| ,t ^ij ms 4 Feet HeadH i

m <

KVAERNER BRUG
NORWAY

____
KRISTIANIA

Canadian Representatives :!k_m
18 Toronto St. 
TORONTOCANADIAN AGENCIES

March 2, 1911. THE CANADIAN ENGINEER 81

I CANADA FOUNDRY COMPANY, Limited
head office and works: TORONTO
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Steam Driven Dry Air Pump

MIRRLEES
WATSON CO.’S

Condensing
Plants

All Types
Special Designs Submitted

11 « «
v A

I/ •> J

Surface Condenser with 2-throw Edwards Air Pump and 
Centrifugal Circulating Pump

The Canadian Boving
Co., Ltd • *

TORONTO164 Bay Street

Full Particulars and Catalogues on application

Vancouver: H. W. KENT, 427 Seymour St., Local Manager

THE STODDART CONTINUOUS 
SEWAGE FILTER

The only form which ensures CONTINUOUS and
PERFECT DISTRIBUTION at all rates of flow. 

NO LOSS OF HEAD. NO MOVING PARTS to get out of order 
Combines MAXIMUM of EFFICIENCY with MINIMUM of ATTENTION, 

Over 500 INSTALLATIONS AT WORK.

’MVr
m/ÊÊt

j *v
Cablegrams : 

"Stoddart, 

Analyst 

Bristol.”

r. zm
Silver Medal

■. -.

?» Highest Award 

Japan-British 

Exhibition.«5V--1 : • • • '<A.B'C. Code,

4th Edition.

STODDART FILTER AT VERNON, BRITISH COLUMBIA

F. WALLIS STODDART, Western Counties Laboratory, 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

KmmJ
Cross 45/- ElbowElbowReturn BendTee

STANDARD FITTING & VALVE CO., LIMITED
GUELPH, ONT,Manufacturing Cast Iron Fittings 

exclusively

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.
:

152-4 BAY STREET, 
TORONTO

ï

lTtiO i

c
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.

ELECTRICAL
MACHINERY Page Wire Fence Company, Limited

WalKerville, Ont.
Montreal

(STOCK and PARTS in TORONTO)
St. JohnToronto

CEMENT MANUFACTURERS
WE ARE MAKERS AND

REPAIRERS OF CEMENT MAKING MACHINERY
Let us get in touch with each other

THE OWEN SOUND IRON WORKS OWEN SOUND, ONT.



Bruce, Peebles ô Company, Ltd.
Engineers & Contractors to the British Admiralty, War Office, India Office, etc.

WJf
A.C. *8 D.C. Motors 

and Generatorsg im
La Cour

Convertersg&jMjrMi Ir gfli ”1
Crane Motors

Turbo Generators

Slow Speed 
Haulage

ij]

SÊl'LÆÊ
Motors» ft

X

Peebles Open Type Slip Ring Induction Motor (With Short-Circuiting Gear).

Vandeleur <S Nichols, Dineen Building, TORONTO
Sole Canadian Agents.

Montreal Representative : A. P. BURY, 263, St. James St.

Volume 20.THE CANADIAN ENGINEER84

Cleveland Bridge a"d Engineering
Company, Limited. DARLINGTON

ENGLAND

t\TY\\
swT>JUSi MW

Bridge over the River Menant designed and constructed for the Royal Siamese State Railways.

Specialists in the Design, Manufacture and Erection of Bridges and all 
classes of Iron and Steel Structural Work.

CANADIAN OFFICE MONTREAL, QUE.Canadian Express Building

Montreal
Toronto
St. John, N.B.
Winnipeg
Calgary
Edmonton and
Vancouver

The j. c. McLaren belting co.,
Manufacturers and Dealers In LIMITED

Belting, Card Clothing, and 
----------Mill Supplies.-----------
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NOVA SCOTIA STEEL & GOAL COMPANY
LIMITED

Manufacturers of

STEEL
MERCHANT BARS

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

HEAVY FORGINGS HAMMERED SHAFTS
Nothing Required in Canada too Large for Us

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

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

The Famous Old Mines “ SYDNEY ”

OALCollieries 
SYDNEY MINES

Shipping Port 
NORTH SYDNEY

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

Unrivalled Facilities for Bunkering at North Sydney.
THE best house coal THE BEST STEAM COAL

BEST RESULTS STEAMING 
Two points that always appeal to Shipowners

QUICK DISPATCH LOADING

SAILING vessels loaded promptly

For Prices and Other Particulars, Apply to

Head Office, New Glasgow, N.S.



Material and Workmanship of 
the Best in Our

Safety Switches, Frogs, 
Crossings, General 

Railroad Track Equipment
and

Automatic Safety Switch 
Stands

CANADIAN RAMAPO 
IRON WORKS, Limited

*

tm >
§

WORKSt
NIAGARA FALLS, ONTARIO, CANADA

BRANCHES
605 Eastern Townships Bank 

Montreal, Q„e]
354 Main Street,STYLE 20

Safety Switch Stand
Winnipeg.STYLE 17

AutomaticRamapo
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The Eastern Pipe andWm.P.McNeil&Co.
Construction Co., Ltd.Limited

Structural Steelwork Water Works Contractors
MANUFACTURERS OF

Manufacturers WOODEN WATER PIPE
ani Contractors 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.

for

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

WRITE FOR INFORMATION

Box 329, Alexandria
ONTARIONova Scotia.New Glasgow

QUALITY

i
i

i
i
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Westinghouse to

r.

Electrolytic Lightning Arresters I
For 2,200 to' 120,000 Volt Alternating-Current Systems

Construction : A series of nested alum-num trays, 
supported and secured"!., frames of specially treated wood 

containing tank of welded sheet steel, çompnsf; the two 
of Westinghouse Type A Electrolyticand a

essential parts
Arresters. ,
The aluminum trap a,= filled with

a«d *. a- a
cooling medium in operation.

22.0011 Volt Type " A " Electrolytic Arrester 
installed on the roof of an Industrial Plant

Action : When the voltage reaches a predetermined maxi-

the discharge reduces the tension to normal the punc 
tures immediately seal up and the original resistance is re
stored. The critical voltage of any tray having a hxed 
value ; it is possible, by connecting trays in ser-es to provtde 
collective resistance to any desired degree. See C ircular

When

No. 1132.

Canadian Westinghouse Company, Ltd.
General Office and Works: HAMILTON, ONTARIO.

Celganr. 3" Eighth Ave. W. 
Vancouver, 439 render St.

ADDRESS NEAREST OFFICE.

asaistesssi sisgffsfelift,.s.
Type A Electrolytic Arrester, dismantled-

High-class -S*

WINDING & 
HAULING * 
ENGINES.

J
* • " '

Mine Fans 
Locomotives 
Pumps, etc.

Please Note Full Address î

Andrew Barclay,
SONS & Co., Ltd.,

CALEDONIA WORKS,

KILMARNOCK, Scotland.
Canadian Representatives :

CANADIAN BOV1NG CO., 
164, BAY ST., TORONTO.

,

■________ , _________ ——

5"tCtiPIzozIdz>Û<z>
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ANTHON & SONSROBERTS
Flensburg, 34 Germany

WATER FILTERS ARE 
RECOGNIZED FOR

Machine Works & Iron Foundry

Special Works for the construction of Up. 
To-Date CASK MACHINES for all
londs of Casks such as Beer, Wine, Oil,
Butter, Dusttight Cement Casks, fwith 
groove & spring) etc. 1BBKMS

Only First Class Novelties 
Manufactured

Further all kinds of

Simplicity,
Durability and

Efficiency WOOD WORKING MACHINE
Write for Catalogues II

V .

ARE ECONOMICAL 
IN CONSTRUCTION 
AND MAINTENANCE
fest__ ------------- ---___

-

ROBERTS FILTER MFC. Co.
( Incorporated)

Darby, Philadelphia, Pa.
No condition or demand beyond us. Write.

Licensed under JEWELL PATENTS

AIR COMPRESSORS! PNEUMATIC TOOLSROCK DRILLS

RAND SUBMARINE ROCK DRILLS
Rand Submarine Rock Drills 

large powerful modifications of the
Materials—The most carefully selected 

materials are used in the manufacture of 
Rand Submarine Drills. Vital cast parts 

made of high-grade open-hearth steel 
castings and steel parts are made of finest 
selected steels.

are

company's standard types of drills, 
enlarged and improved for the heavy 
duty service of handling long heavy 
steels

are

under extraordinarily hard
conditions. Workmanship—Rand Submarine Drills 

are manufactured by mechanics who are 
experts in their line, with years of experi
ence and every facility and incentive for 
the best work in,a shop devoted to the 
exclusive manufacture of rock drills.

Working conditions demand a 
variety of mountings for submarine 
drills, therefore, mountings are fur
nished to*suit individual conditions.

CANADIAN RAND CO., LIMITED
COMMERCIAL UNION BUILDING, MONTREAL, QUE.

OFFICES AT, TORONTO COBALT ELK LAKE WINNIPEG ROSSLAND VANCOUVER

pneumatic pumping systems

HALIFAX

COAL MINING MACHINERYHAMMER DRILLS

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

The Pedlar People
OSHAWA


