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KINNEAR.
STEEL

ROLLING
DOORS

Durable and 
Easily Operated

Are Absolutely
Fireproof

Authorized by
Fire Underwriters

Will reduce your
Insurance Costs

The most modern Doors for Factories, Schools, Warehouses, Car 
Barns, etc., etc. We also have Wood Rolling Doors.

LET US SEND YOU FULLY ILLUSTRATED CATALOGUES

MUSSENS LIMITED
WINNIPEG

259-261 Stanley St.
CAL6ARY VANCOUVER 

Crown Block, Mercantile Bldg.
COBALTMONTREAL TORONTO 

318 St. James St. 73 Victoria St. Opp. Right of Way Mine.
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Montreal Steel Works,M. Beatty © Sons, Limited,
WELLAND, ONT.

MANUFACTURERS OF
LIMITED

Manufacturers ofDredges, Ditchers, 
Derricks,

<*a Hoisting Engines, 
kJL Steel Scows,
Si 5 Submarine 
)' |; Rock Drilling 

Machinery,
I Centrifugal Pumps.

Steel Skips 
•• and Tubs,

and other Contrac
tors' Machinery.

Steel Castings
Acid Open Hearth System

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

Canal Bank, Point St. Charles, MONTREAL

lÉü»

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

HBI * f NB
Cranes and Hoists of all types.

APVANCE MACHINE WORKS. Lut.. Walkyrville. Ont.

Are You Hoping to Obtain More 
Profitable Engineering Work ?

of The Canadian Engineer
It is

Write to the Information Departm^*1* 
and ask for a qualification blank, 
absolutely confidential. It may lead

|t costs you nothing.
great advancement for you.

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

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

Suction Pressure

GAS PRODUCERS
Power Plants

Hsiiiiii ■i

''V

SSB5*§J!

,5.

Established 1871

Precise Mining 
and Engineering 
Transits 5 Levels
patent Interchange
able Auxiliary Tele- 
scope for use on top or 
side in vertical sighting

Send for Illustrated Catalogue and Manual
Boston, Mass.

r-“
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ELECTRICAL 
B \ MACHINERY
\WRITE

FOR OUR
RCATALOG
U
S
H

CANADA
FORD

COMPANY

485 St. \ 
James St. ' 

MONTREAL, 
and

WINNIPEG

INJECTORS

of mechanical 
the wear

Tried
Railway SignallingThe true test 

efficiency is found in
and tear of hard, every-day service, 
by this exacting test, John T. Hepburn’s

Scotch Derricks
Highway Crossing Protection

Standard Appliances 
for Interlocking 
and Signalling

Eailmag Signal Cumpattg

They arehave never yet failed to make good, 
designed and built for hard work—under rigid mspec- 
tionüfrom the finest materials only—with honest

own shops.workmanship ; built entirely in our 
They combine high efficiency and utmost safety, with 
low operating cost—effecting a labor saving of fully 

the old style derrick.50 per cent, over

Canadian Express Building
WORKS AT LACHINE, P.Q.

Write to-day for full particulars and 
quotations. By placing 

your order now you 
wk will secure early

delivery.

MONTREAL

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

'1 ASK ANY MAN 
WHO OWNS 

ONE idJOHN T.
HEPBURN Ctttta&a

tirmtedj /
18-40 Van Horne St
TORONTO

Etc., etc., etc.

Rotary Flame Oil Burning Furnaces
For Crucible Steel Open Hearth Steel, Forging, 

Tempering, Annealing and Shopwork

Slot) Trdp 0

Sliding Door

stiiLEE. ECONOMY 
BURNER IIP

PLAN
OF

LEE

OIL-BURNING CUPOLA
*

OPEN HEARTH STEEL 
FURNACE

NWtol

Trap

PATENTED

I

Canadian Lee Furnace & Burner Co 
Canadian Agencies 18 Toronto Street 

TORONTO, CANADA

I
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Edgar Allen and Company Limited
330 ST. JAMES STREET MONTREAL

Manufacturers Allen’s High Speed Steels. <3jPERj£l> Special Brand and Brand

High Speed Twist Drills. Carbon Steel of all grades.
Complete Cement Plants and Machinery. Special Track Work of 
both Steam and Electric Roads, in

<jmPERÎa£>

the BEST buy ALLEN’S Manufactures

kind for

MANGANESE STEELALLEN’S

If you want

Volume 20.CANADIAN ENGINEERTHE4

RIVETER)) Portable 
PneumaticBuy an ALLEN

and be sure of the fastest and tightest 
Riveting at the lowest cost

Send for our unequalled “ Records,” they will interest you.
meet all requirements.

RIVETING THERE’S AN ALLEN FOR THE JOB.”

designed torivetersSpecial
“ WHATEVER THE

ALLEN COMPANYJOHN F. ESTABLISHED 1872
NEW YORK3 70-372 Gerard Avenue,

T iehers and AV. U. Codes 11 Riveter.
Rand Drill Co., Toronto, Halifax, Montreal.Agents : Canadian

Canadian Made.

Consol Transits
Some doubt has been expressed as to the 

of our claim to a Canadian-made in-genuineness
strument, and we invite anyone who is interested 
to visit our factory and see our 
Engineering Instruments in the making.

Consol ”< t

We not only make these instruments through
out in our own factory, but we claim that thev are 
the equal in point of construction, style and finish 
to the best foreign instrument, and our price 
just saves the duty.

Our 5" Transit shown above is the best value 
ever offered, but we make a good serviceab’e 
Transit for $150.00.

Get your order in now for spring delivery.
Consol 5" Transit, $150 00.

Consolidated Optical Co.,Limited
61-67 SIMCOE STREET - TORONTO

Calgary VancouyerWinnipegMontreal

-o
.
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Siemens Motors
FOR DRIVING

Hoists, Pumps, Compressors,
Blowers, etc.

Electrically Driven Winding Engines

Electrical Equipment of Steel W^orRs

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

CANADIAN BIRRBECR BUILDING, TORONTO

Reavell Co. Limited
Ipswich, :: EnglandOvTjltit

Makers of Reavell’s Patenti

AIR COMPRESSORSa
t and Vacuum Pumps

Lightest, most compact and 
most efficient machines 

on the market.

/

3IV\
Also makers of high - speed

ftâffll STEAM AND OIL ENGINES
for Electric Lighting and General 

Power Purposes.
Write for Illustrated Lists to

Canadian Agents s 
N. THOMPSON & CO., LTD.

Room 1, Fairfield Buildings, Granville St,
VANCOUVER, B.C.

Telephone 768. Cables “ Canlim. "

L

3

VANDELEUR & NICHOLS,
Dineen Buildings, TORONTO.

Cables, " Vandeleur.”Telephone Main 7006.

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

Direct Coupled Motor-Driven Compressor arranged on wheels for "In-Bye" working.
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WHERE TO BUY
AN ENGINEERING TRADES DIRECTORY

FOR INDEX TO ADVERTISEMENTS SEE PAGE 72. a TO

Air Compressors.
Adams Hydraulics, Ltd. 
Allis-Chalmers-Bullock, Ltd.
Canadian Agencies.
Canadian Boving Co., Ltd.. The. 
Canadian Fairbanks Co., Ltd. 
Canadian Rand Company, Ltd. 
Canadian Westinghouse Co., Ltd. 
Escher-Wyss & Co.
Hopkins & Co., F. H.
McDougall, Caledonian Iron Works. 
Musscns Limited.
Peacock Bros.
Reavell & Cx, Ltd., (Vandeleur and 

agents).

Manitoba Bridge & Inn Works, Ltd. 
Mussens Limited.
Peacock Bros.

Condensing Plant.
Mirrlees, Watson Co., Ltd.

Converters.
Allis-Chalmers-Bullock.
Canadian Fairbanks Co., Ltd. 
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd. 
Toronto & Hamilton Electric Co.

Conveyers.
Canadian Fairbanks Co., Ltd. 
Manitoba Bridge & Inn Works, Ltd. 
Peacock Bros.
Tod, Geo. H.

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

Building Supplies.
Manitoba Gypsum Co., Ltd.

Cables.—See “Wire and Cable."

Cableways—Sec, “Wire and Cable."

Caissons.
Bishop Construction Co.

Nichola* Foundation Co.,, Ltd., The.

Cars (Dump).
Hopkins & Co.,
Mussens Limited.
Owen Sound Iron Works Co.

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

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

AnvHs.
Canadian Fairbanks Co., Ltd. 
Leslie & Co., A. C.

Aro Lamps.
Canadian Agencies.
Factory Products, Ltd.

Asphalt
Canadian Mineral Rubber Co., Ltd.

Cars—(Motor Inspection and Section).
i Canadian Fairbanks Co., Ltd. 

Whyte Railway Signal Co., Ltd.

Castings.
Adams Hydraulics, Ltd.
Calgary Iron Works, Ltd.

1 Inglis Co., The John.
Manitoba Bridge & Inn Works, Ltd. 
McDougall, Caledonian Iron Works. 

i Peacock Bros.
Wood & Co., R. D.

Asphalt Block.
Ontario Asphalt Block Co.

i

Back Numbers.
Castellanos, A. W.

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

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

Block Machines (Concrete).
Ideal Concrete Machinery Co., Ltd. 
London Concrete Machinery Co., Ltd. 
Mussens Limited.
Vining Bros. Mfg. Co.

Boilers.
Inglis Co., The John.
Leonard & Sons, E.
MacKinnon, Holmes & Co.
McDougall, Caledonian Iron Works. 
Petrie, H. W., Ltd.
Poison Iron Works.
Robb Engineering Co.
Waterous Engine Works Co.

Crossings (Railway).
Allen & Co., Edgar.
Canadian Fairbanks Co., Ltd. 
Canadian Ramapo Iron Works, Ltd. 
Manitoba Bridge & Inn Works, Ltd. 
Montreal Steel Works.
Peacock Bros.
Railway Signal Co., of Canada.
Whyte Railway Signal Co.

Cement (Portland).
Canada Cement Co.
Canadian Fairbanks Co., Ltd. 
Macdonncll & Co., J. D. 
Morrison & Co., T. A.
Mussens Limited.
Rogers, Alfred.

Culverts.
Pedlar People of Oshawa.Cement Machinery.

Allis-Chalmers-Bullock, Ltd.
Brown & Co., A. G.
Canadian Fairbanks Co., Ltd. 
Cement Tile Machinery Co.
Hopkins & Co., F. H.
Ideal Concrete Machinery Co., Ltd.

1 London Concrete Machinery Co., Ltd. 
London Gas Power Co., Ltd.
Mussens Limited.
Peacock Bros.

Damper Regulators.
D Este Co., Julian.

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

Derricks.
Beatty & Sons, Ltd., M.
Dominion Bridge Co., Ltd.
Factory Products, Ltd.
Hepburn, John T.
Hopkins & Co., F. H.
Manitoba Bridge & Iron Works, Ltd. 
Mussens Limited.
Northern Engineering Works. 
Structural Steel Co., Ltd.

Digesters.
Leonard & Sons, E.

Diving Apparatus.
Date, John.

Draughting SuppMes.
Ainsworth & Sons, Wm.
Art Métropole.
Berger & Sons,
Calgary Drafting Co.
Consolidated Optical Co.
Dietzgen Co., Eugene.
Gurley, W. & L. E.
Hart Co., John A.
Keuffel & Esser Co.
Peacock Bros.

Cement Testing.
Bowman & Connor.

Coal.
Nova Scotia Steel & Coal Co.Bonds (Performance of Contract).

London Guarantee & Accident Co., Ltd.

Books (Technical).
John A. Hart & Co.
Renouf Publishing Co.
St. Bride's Press, Ltd.
Technical Publishing Co.

Boring Tools.
Armstrong Bros. Tool Co.
Mussens Limited.

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

Coal Tipples and Screens.
Canadian Fairbanks Co., Ltd. 
Jeffery Mfg. Co.

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

Concrete Mixers.
Canadian Agencies.
Hopkins & Co., F. H.
Mussens Limited.
Peacock Bros.

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

Condensers.
Inglis Co., The John. 
Mirrlees-Watson Co.,
Peacock Bros.

C. L.Brick Machines (Concrete).
Ideal Concrete Machinery Co., Ltd. 
Kuhnert & Co., A.
London Concrete Machinery Co., Ltd. 
Mussens Limited.

Bridges, Roof Trusses, etc.
Canadian Bridge Co.
Cleveland Bridge & Engineering Co., Ltd. 
Dominion Bridge Co.
Foundation Co., Ltd., The.
Manitoba Bridge & Inn Works, Ltd. 
McNeil & Co., Wm. P.
Pedlar People (Ferro-DovetaBI). 
Pennsylvania Steel Co.
Structural Steel Co., Ltd.

Dredges.
Beatty & Sons, M.

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

Drilling.
Bell Co., The Wallace.

Dri'ls.
Canadian Rand Company, Ltd. 
Hopkins & Co., F. H.
Morse Twist Drill and Machine Co. 
Mussens Limited.

Buckets.
Beatty & Sons, Ltd., M. 
Canadian Fairbanks Co., Ltd. 
Hayward Co.
Hopkins & Co., F. H.

Ltd.
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PLATE WORK
OF ALL KINDS

Marine Leg built by The John Inglli Company for the Maple Leaf 
Milling Company. J. H. Tromanhauser, Contractor.

build and erect Penstocks, Water Towers, and Heavy Plate 
Work of all kinds. We have done a large amount of Pen

stock work for the Ontario Power and Canadian Niagara Power
Companies, and would be glad to refer corporations who have 
this class of work in view to those for whom have alreadywe
done similar work.

WRITE US FOR PRICES.

THE JOHN 1NGLIS CO., Limited
Engineers and Boiler Makers,

14 Strachan Avenue = TORONTO, Canada
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Reavell & Co., Ltd., (Vandeleur and NichoHs). 
Engine Works Co.(Continued from Page 6). Cote, J. A.

Duckworth & Boyer.
Dutcher, Maxwell & Gregory.
Farley, R. W. & S. E.
Fielding & Canniff.
Foundation Co., Ltd., The.
Francis, W. J.
Galt Engineering Co., John.
Glaubitz, H. J.
Hamilton, J. F.
Hammersley-Heenan, J.
Harkncss, A. H.
Lang & 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.
Newman & Co., Wm.
Parke & Leith.
Peacock Bros.
Pearn & Co., Ltd., Frank.
Potter, Alex.
Pratt & Ross.
Pringle & Son., Ltd., T.
Shanley, J. M.
Smith, Kerry & Chace.
Standard Inspection Bureau, Limited. 
Taylor, James.
Thompson, R. M.
Whitmore, J. Darlington.
Wilson, N. D.
Wragge & Fox.

Engines.
Adams Hydraulics, Ltd.
Aliis-Chaimers-Bullock, Ltd.
Barclay Sons & Co., Ltd., Andrew. 
Canadian Boving Co., Ltd., The. 
Canadian Fairbanks Go., Ltd.
Goldie & McCulloch Co., Ltd. 
Ilooven, Owens, Rcntschler Co. 
Hopkins & Co., F. H.
Inglis Co., The John.
Leonard & Sons, E.
Mirrlees, Bickerton & Day, Ltd. 
Mussens Limited.
Northern Engineering Works.
Peacock Bros.
Petrie, H. W.. Ltd 
Poison Iron Works.

Waterous
Drille—Calyx Core.

Canadian Rand Company, Ltd.

Duet Preventive.
Canadian Mineral Rubber Co., Ltd. 
Paterson Mfg. Co., Ltd.

Dynamos—See "Motors."

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

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

Explosives.
Canadian Fairbanks Co., Ltd. 
Hamilton Powder Co.

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

Allis-Chalmers-Bullock.
Bruce, Peebles & Co., Ltd., (Vandeleur 

Nichols, Agents).
Canadian Fairbanks Co., Ltd.
Canadian Westinghouse Co., Ltd.
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd.
McLean & Peaslee.
Northern Electric & Mfg. Co., Ltd. 
Peacock Bros.
Toronto & Hamilton Electric Co.
Wire & Cable Co.

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

Filler.
Canadian Mineral Rubber C)., Ltd.

Fi'ters, Municipal Gravity, Pressure and Sand.
Adams Hydraulics, Ltd.
Edmonton Distributing Co., Ltd.
McDougall, Caledonian Iron Works.
Roberts Filter Mfg. Co., Inc.
Stoddart, F. Wallis.

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

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

Fire Brick and Clay.
American Sewer P:pe Co.
Ford Iron Co.
Leslie & Co., A. C.

Alfred.

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

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

Engineers, Consulting.
Adams Hydraulics, Ltd.
Barber & Young.
Beaubien, Gaspe de.
Bowman & Conner.
Bowring & Logan.
Brandeis, Chas.
Cartwright, C. E.
Chipman, Wfcllis.

Floors (Mastic).
Canadian Mineral Rubber Co., Ltd.

Forgings.
Canadian Car & Foundry Co. 
Coghlin & Co., B. J.

Foundations.
Bishop Construction Co. 
Foundation Co., Ltd., The.

IMPROVED SINGER No. 4
Concrete Block Machine

MAKES BLOCKS FACE DOWN.

Blocks 4, 6, 8, 10, 12, 16 and 20 inches long. 

Blocks 4, 6, 8, 10 and 12 inches wide. 

ALL ON ONE SIZED PALLET.

Built to Stand Automatic Tamping. Sold in Combinations to suit requirements.

Adjustable and Interchangeable, one frame making all sizes.

Furnished on Three Days’ Trial, and Guaranteed for One Year against Defective
Material or Poor Workmanship.

Our Catalogue E, giving full particulars, and factory prices that will interest you,
mailed free on request.

VINING MFG. CO., Niagara Falls. Ont.

M

!
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Electric Overhead ^ ES Electric Jib Cranes

Electric and Hand Power Cranes 
and Hoisting Machinery of all Types

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

GEO. H. TOD, 213 Manning Chambers, Queen St. West, TORONTO
2 Phone Adel. 123

Sole Agent for a number of well-known British firms manufacturing Presses, Stamping, Punching and 
Shearing Machines. Stone Breakers and Ore Crushers. Conveying Machinery, Oil Mill Machinery, Electric 
Hydro-Extractors, etc.

Berger & Sons, C. L. 
Calgary Drafting Co. 
Consolidated Optical Co. 
Dictzgen Co., Ltd., Eugene. 
Gurley, W. & L. E.
Hart & Co., John A.
Keuffel & Esser Co.
Peacock Bros.
Watts & Son, E. R.

Foundry Supplies.
Hopkins & Co., 
Mussens Limited.

Motor Starters.
J Kilmer, Pullen & Burnham, Ltd.

Oils.
Galena-Signal Oil Co.

I Queen City Oil Co., Ltd.

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

Oils—Road.
Canadian Mineral Rubber Co., Ltd.

Packing.
Gutta Percha Rubber Mfg. Co.

Paints—Roofing.
Canadian Mineral Rubber Co., Ltd.

F. H.

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

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

Insulating Materials.
Canadian Mineral Rubber Co., Ltd.

Joist Hangers.
I McDougall, Caledonian Iron Works. 

Taylor Forbes Co.

Ladles.
Northern Engineering Works.

Levels—See Instruments (Engineering).

Lights, Contractors*.
International Marine Signal Co., Ltd.

Locomotives.
Barclay Sons & Co., Ltd., Andrew. 
Canadian Boving Co., Ltd., The.

; Canadian Fairbanks Co., Ltd. 
Montreal Locomotive Works, Ltd.

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

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

Machinery (Transmission).
McDougall, Caledonian Iron Works. 
Inglis Co., The John.

Measuring Tapes.
Canadian Fairbanks Co., Ltd. 
Dictzgen Co., Eugene.
Hart & Co., John A.
Keuffel & Esser Co.
Peacock Bros.

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

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

Gearings, Cast Stee1 and Iron.
McDougall, Caledonian Iron Works.
Owen Sound Iron Works 
Peacock Bros.

Paints—Structural.
Canadian Mineral Rubber Cx, Ltd.

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

Paving and Paving Materials.
Canadian Mineral Rubber Co. 
Ontario Asphalt Block Co.
Paterson Mfg. Co., Ltd.

Penstocks.
Adams Hydraulics, Ltd. 
Allis-Chalmers-Bullock, Ltd.
Bishop Construction Co.

I Escher-Wyss & Co.
Foundation Co., Ltd., The.

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

Co.

Generators—See "Motors.”

Governors (Turbine).
Kvaerner Brug.

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

Guards.
Greening Wire Co., Ltd., B. i

Heaters.
Leonard & Sons, E.

Hoisting Machinery.
Allis-Chalmers-Bullock, Ltd.
Beatty & Sons, Ltd., M.
Canadian Fairbanks Co., Ltd. 
Canadian Rand Company, Ltd. 
Factory Products, Ltd.
Hopkins & Co., F. H.
Inglis Co., The John.
London Gas Power Co., Ltd. 
Mussens Limited.
Ontario Wind Engine & Pump Co. 
Northern Engineering Works. 
Peacock Bros.

Pipe, Cast Iron.
Adams Hydraulics, Ltd.
Canadian Fairbanks Co., Ltd.
Ford Iron Co. , ,,
Gartshore-Thomson Pipe and Foundry Co. 
National Iron Works.

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

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

Pipe, Sewer.
Adams Hydraulics, Ltd.
American Sewer Pipe Co. 
Dominion Sewer Pipe. Co., 
Gartshore-Thomson Pipe Co.
Lock Joint Pipe Co.
National Iron Works, 

j Ontario Sewer Pipe Co. 
Standard Drain Pipe Co.

Pine, Steel.
Canadian Boving Co., Ltd., The. 
Ford Iron Co.
Inglis Co., The John.
Leonard & Sons, B.

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.

Hydrants.
Calgary Iron Works, Ltd. 
Gartshore-Thomson Pipe Co.

Metal Lath.
Pedlar People of Oshawa.

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

Meters.
Glenfield & Kennedy.

'"•rs, Ba«l and Tube.
London Gas fk Power Co., Ltd. 
Owen Sound Iron Works Co. 
Peacock Bros.

Ltd.

Hydraulic Machinery.
Adams Hydraulics, Ltd 
Inglis Co., The John.
McDougall, Caledonian Iron Works.
Peacock Bros.

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

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

Instruments (Engineering).
Ainsworth & Sons, Wm.
Art Métropole, The.
Bausch & Lomb Optical Co.

Moulds.
Mussens Limited.

Motors.
Alllis-Chalmcrs-Bullock.
Bruce. Peebles & Co., Ltd., (Vandeleuf and 

Nichols, Agents).
Canadian Agencies.
Canadian Westinghouse Co., Ltd.
Factory Products, Ltd.
Tones & Moore Electric Co.
Kilmer, Pullen & Burnham, Ltd.
Lancashire Dynamo & Motor Co., Ltd. 
Northern Electric & Mfg. Co., Ltd.
Peacock Bros.
Toronto & Hamilton Electric Compan».
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The Canadian Bridge Co.,Limited
WALKERVILLE, ONTARiO

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

IBRIDGES and BUILDINGS| Structural Steel Co., ltd., Montreal of every Description.
60(10 Tons Steel in stock-

GEO.ANDERSON & CO. CRANES
86 Notre Dame West - - Montreal

Schools, Engineering.
McGill University.

; School of Mining.
! University of Toronto.

Scientific Instruments—See Instruments (Engineer
ing).

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

Sewage Disposal.
Adams Hydraulics, Ltd.
Heenan & Froude.
Stoddart, Wallis.

Sheet Metal Work.
i Canadian Fairbanks Co., Ltd.
I McDougall, Caledonian Iron Works.

Poison Iron Works.
Shove's, Steam.

Beatty & Sons, Ltd., M.
Canada Foundry Co.
Hopkins & Co., F. H.
Montreal Locomotive Works, Ltd.
Mussens Limited.

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.

Railway Signals.
Montreal Steel Works.
Railway Signal Co., of Canada. 
Whyte Railway Signal Co.

Rai'way Supplies.
Brown & Co., A. G.
Coghlin & Co., B. J.
Gartshore, John J.
Hopkins & Co.,
Mussens Limited.
Whyte Railway Signal Co., Ltd.

Railways, Industrial and Portab'e.
Hopkins & Co., F. H.
Manitoba Bridge & Iron Works, Ltd.

Ratchet Drills, Universal.
Mussens Limited.

Reinforcing Materials.
Ambursen Hydraulic Construction G). 
Greening Wire Co., Ltd., The B. 
Manitoba Bridge & Iron Works, Ltd 
Page Wire Fence Co.
Pedlar People of Oshawa.
Trussed Concrete Steel Co.

Riveters—See Riveting Machinery.

Riveting Machinery.
Allen Co., Tohn F.
Canadian Fairbanks Co., T-td. 
Canadian Rand Comnany, Ltd. 
Hopkins 8c Co., F. H.

Read Machinery.
Hamilton Machinery Co.

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

Plants, Cement.
Owen Sound Iron Works Co.

Pneumatic Tools.
Canadian Rand Company, Ltd.

Pneumatic Work.
Bishop Construction Co. 
Foundation Co., Ltd., The.

Iron Works.Poles, Telegraph and Telephone.
Canadian Fairbanks Co., Ltd. 
Llndsley Bros. Co.
Sterling & Son, Co., W. C.

Posts.
Canadian Fairbanks Co., Ltd. 
Llndsley Bros & Co. F. H.

Presses, Hydrau'ic and Power.
Canadian Fairbanks Co., Ltd. 
Inglis Co., The John.
McDougall, Caledonian Iron Works. 
Mussens Limited.
Peacock Bros.
Perrin & Co., Ltd., W. R.
Tod, Geo. H.
Wood & Co., R. D.

Signaling Apparatus.
Railway Signal Co., of Canada, Limited'. 
Whyte Railway Signal Co.

Smokestacks.
T,#*nnaid fk Sons. F. 

j McDougall, Caledonian Iron Works.
Springs.

Tog-hlin & Co., B. J.
Montreal Steel Works.

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

Pulleys.
Mar\itoba Bridge & Iron Works, Ltd. 
Mussens Limited.
Peacock Bros.

Pulverizers.
Owen Sound Iron Works Co. Standpipes.

Glenfield Sr Kennedy.
Tnelis Co.. The John.
McDougall, Caledonian Iron Works.

Pumps.
Adams Hydraulics, Ltd. 
Allis-Chalmers-Bullock, Ltd.
Barclay Sons & Co., Ltd., Andrew. 
Beatty & Sons, Ltd., M.
Canadian Agencies.
Canadian Boving Co., Ltd., i he. 
Canadian Rand Company, Ltd. 
Canadian Fairbanks Co., Ltd. 
Glenfield & Kennedy.
Goldie & McCulloch Co., Ltd.
Hooven, Owens, Rents«_hler Co. 
Hopkins & Co., F. H.
Inglis Co., The John.
Leonard & Sons, E.
McDougall, Caledonian Ir:>n Works. 
Mirrlees, Bickerton & Day, Ltd. 
Mirrlees, Watson Co., Ltd.
Mussens Limited.
Pearn & Co., Ltd., Frank.
Petrie, H. W., Ltd.
Peacock Bros.
Reavell & Co., Ltd., (Vandeleur and 

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

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

Steel, Structural.
! Allen & Co., Ltd.. Edgar.

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

Stone Crushers—See “Rock Crushers.”
Stone, Crushed.

Morrison & Co., T. A.

Stone, Manufactured.
Roman Stone Co.

Rock Crushers.
AHis-Chalmers-Bullock, Ltd.
Brown & Co., A. G. 
Hopkins & Co., F. H. 

Limited.Mussens 
Peacock Bros.
Tod, Geo. H.

Roofing (Asnhaif>
Canadian Fairbanks Co., Ltd. 
Canadian Mineral Rubber C)„ Ltd.

Roofing Materials.
Paterson Mfg. Co.
Canadian Fairbanks Co., Ltd.Niche !-,

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

Rules.
Lufkin Rule Co.

C

Durifiers.
Wood & Co., R. D.



40,000 Square Feet 
Floor AreaWe completed this

entire
800 Cubic Yards

Reinforced Concrete Reinforced Concrete
Factory Building 

in 9 weeks
60 Tons

Steel Reinforcement

**

CO., LIMITED,FACTORY BUILDING FOR THE PEABODYS' 
WALKERVILLE, ONT.

BISHOP CONSTRUCTION CO., LIMITED
ENGINEERING CONTRACTORS

TORONTOMONTREAL

Surveying Instruments.
Ainsworth & Sons, Wm. 
Art Métropole, The. 
Berger & Son, C. L. 
Consolidated Optical Co. 
Dietzgen Co., Eugene. 
Gurley, W. & L. E.
Hart Co., John A. 
Keuffel & Esser Co. 
Peacock Bros.

Water Filters.
Roberts Filter Mfg. Co., Inc.

Track Jacks.
Canadian Fairbanks Co., Ltd 
Hopkins & Co., F. H.
Montreal Steel Works.
Musscns Limited.
Whyte Railway Signal Co., Limited.

Transformers.
Allis-Chalmers-Bullock.
Canadian Agencies.
Canadian Fairbanks Co., Ltd.
Kilmer, Pullen & Burnham, Limited. 
Peacock Bros.
Toronto & Hamilton Electric Company

Water Meters.
Buffalo Meter Co.
Glenfield & Kennedy.
McDougall, Caledonian Iron Works.

J Waterproofing.
Canadian Mineral Rubber Co., Ltd. 
Trussed Concrete Steel Co.

Waterwheels.
I Canadian Boving Co., Ltd., The. 

McDougall, Caledonian Iron Works.

Switchgear.
Kilmer, Pullen & Burnham, Ltd.

Switches, Railway.
Canadian Ramapo Iron Works, Ltd. 
Manitoba Bridge & Iron Works, Ltd. 
Montreal Steel Works.
Peacock Bros.
Railway Signal Co., of Canada.
Whyte Railway Signal Co., Ltd.

Transits—See Instruments (Engineering).

Trucks.
lnglis Co., The John.

Turbine Pumps.
Allis-Chalmers-Bullock, Ltd.
Kilmer, Pullen & Burnham, Limited 
McDougall, Caledonian Iron Works.

Waterworks Supplies.
Adams Hydraulics, Ltd.
Canadian Fairbanks Co., Ltd. 
Glenfield & Kennedy.
McDougall, Caledonian Iron Works. 
Wood & Co., R. D.Tanks, Steel and Iron.

Canadian Boving Co., Ltd., The. 
Glenfield & Kennedy, 
lnglis Co., The John.
Leonard & Sons, E.
McDougall, Caledonian Iron Works. 

Sound Iron Works Co.

Turbine Regulators.
Kvaerner Brug. Well Drilling.

Bell Co., The Wallace.
Turbines.

Allis-Chalmers-Bullock, Ltd. 
Canadian Boving Co., Ltd., The. 
Canadian Fairbanks Co., Ltd. 
Escher, Wyss & Company 
Hamilton Co., Wm.
Kuhnert & Co., A.
Kvaerner Brug.
McDougall, Caledonian Iron Works. 
Peacock Bros.

Owen 
Peacock Bros.
Poison Iron Works. 
Structural Steel Co., Ltd. 
Wood & Co., R. D.

Wire and Cable.
Beatty & Sons, Ltd., M. 
Canadian British Insulated 
Coghlin & Co., B. J.
Factory Products, Ltd.
Greening Wire Co., Ltd., The B. 
Hopkins & Co., F. H.
Musscns Limited.
Parke & Leith.
Wire & Cable Co.

Co.

Ties, Railroad.
Lindsley Bros & Co.

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

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

Valves.
Adams Hydraulics, Ltd.
Calgary Iron Works, Ltd. 
Canadian Fairbanks Co., T rd. 
Gartshore-Thomson Pipe Co. 
Glenfield & Kennedy.
Peacock Bros.
Wood & Co., R. D.

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

Tools.
Armstrong Bros. Tool Co.

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

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

Tools, Pneumatic.
Canadian Fairbanks Co., Ltd. 
Canadian Rand Company, Ltd. 
Hopkins & Co., F. II.

Vises.
Canadian Fairbanks Co., Ltd. 

* Prentiss Vise Co.
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CONSULTING ENGINEERS
C* R. Young, B.A Sc., 

A.M.CanSoc.CE.
Tel. M. 890Frank Barber,

York County Engineer G. M. LANG,
A-M. Can. Soc. C.E.

W. P. MAJOR, 
A.R.I.B.A.FIELDING AND CANNIFF COMPANYBARBER A YOUNG Civil Engineers

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.

Bridge end Structural Engineers ARCHITECTURAL
ENGINEERINGSteel and Reinforced Concrete Bridges and 

Buildings, Foundations, Municipal Work
Day, M. 1664 
Night, C. 118 or N. 3217

Estimates.
Offices—11 and 12 Board of Trade Building 
231 Eighth Avenuet West, Calgary, AlbertaPhones j 57 Adelaide St. H.. 

TORONTO C. M. Canniff.

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

WalterJ.Francis, c.E. Laurie & Lamb
Consulting Engineer 

COMMERCIAL UNION BUILDING 
MONTREAL

DeGASPE BEAUBIEN
B.Sc.

CONSULTING 
ELECTRICAL ENGINEER
Liverpool 8c London 8c Globe Bldg.,MONTREAL

Consulting' Engineers
Specialists in Steam Power Plant Design, Install

ation and operation.
211 and 212 Board of Trade Building 

MONTREAL
Member Canadian Society Civil Engineers 
Membre American Society Civil Engineers

TheBOWRING & LOGAN,
ENGINEERS

T. HARRY MACEJOHN GALT ENGINEER
Reinforced Concrete Designing, Structural 

Work for Architects and Engineers, 
Power and Lighting Layouts.

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

Steam, Hydraulic, Electric Power 
and Industrial Plants 

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

ENGINEERING COMPANY
Specialists in Municipal Work

WinnipegToronto Calgary
34 Victoria St., TORONTO JOHN GALT JOHN HADDIN

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

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

Structural Work.
217 Continental Life Bldg., 

TORONTO.

CONSULTING ENGINEERS
«I kinds of Engineering work done. Plans and 
**jue °r*n*s made. Estimates furnished for Water 
Works, Sewers, etc. Cement tested. Work under 

Irrigation Act a specialty.
Office :

Plans. Surveys. Reports, Superintendence of Con
struction for Railways. Wharves, Bridges. Land 
Improvement, Water Supply, Power Plants and 

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

397 Toronto St., MEDICINE HAT, Alta.

Chipman & Power
Civil Engineers

TORONTO

JOHN HAMMERSLEY-HEENAN Reginald E. McArthur
General Engineering.

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

Mine Surveying, etc., etc.

A.C.G.I., A.M.I.C.B., A.M.I.E.B., A-M. CAN. SOC. C.E.

Consulting Engineer
MONTREALWINNIPEG

Harbors and Docks 
Inspection of Iron and Steel Work

Refuse DestructorsWillis Chipman Ceo. H. Power 211 Sherlock Block. Lethbridge, Alta.

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

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

609 Builders’ Exchange Bldg., 
Winnipeg, Man.

Member Canadian Society Civil Engineers ; 
Member Western ,.
Member American Rail

A. II. IIARKNESS
J. A. COTE, C.E. B.A. Sc.

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

MUNICIPAL WORK

Reinforced ConcreteStructural Steel
Buildings and Bridges

Engineering andway
Maintenance of Way Assoc.705 Confederation Life Bldg., Toronto, Ont.

H. K.Dutcher. m.sc. M. A. Maxwell, b.mv . J. A. JAMIESONP. W. Gregory, b.c.l,s.

Consulting and Designing Engineer 
GRAIN ELEVATORS 

Board of Trade Bldg,, Montreal
Member Canadian Society Civil Engineers 
Member American Society Civil Engineers

BUTCHER, MAXWELL & GREGORY
Charles H. milchtll 
Percival H. IDitchell

Engineers and Surveyors
Examinations. Reports, Construction, 

Development.

319 Pender St. W.. VANCOUVER. B.C.
Branch Office: Vernon, B.C. Consulting and $up rvlsing 

Engineers

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

S. E. FARLEY 
O.L-S.Q* L.S" James C. Kennedy Hydraulic. Stum and Electric Power Plant. 

Industrial, Electrical & Municipal Enrtne.rin,Member Can. Soc. CE.

Civil and Hydraulic Engineer.
Water Power Development, Water Supply 

Systems, Irrigation, etc. 
Consultations, Reports, Plans, etc.

413 Pacific Building, Vancouver, B.C.

R.W.<&S.E. FARLEY
Power Development, Water Works, Sewerages, 
Roads and Bridges, Surveys, Plans, Reports, 

Examinations and Specifications.
Traders Bank Building, Toronto

OTTAWA, - ONT
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CONSULTING ENGINEERS
EDWARD B. MERRILL

B.A., B.A.Sc., Mem.Can.Soc.C.E., Mem.A.I.E.E.
CONCRETE BARGEST, PRINGLE & SON, LIMITED Specifications and Plans of
Reinforced Concrete Barges, 

Pontoons and Scows
ENGINEERS & ARCHITECTS.

Hydro Electric and Steam Power Plants, 
COMPLETE DESIGNS OF FACTORIES 

AND OTHER INDUSTRIAL WORKS.
Telephone Main 598.

CORISTINE BLC J., MONTREAL.

ENGINEER,
Power Developments and Transmission, 

Electric Lighting, Electric Railways, 
Municipal Engineering, Industrial 

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

305 Fort Street, Winnipeg.

Prepared by

James Taylor,
Consulting and Inspecting Engineer, 

MONTREAL.
Long Distance.

Enquiries InviterfP O. I’»< x95. Station B

Telephone Main 2560 J. M. ROBERTSON J. Darlington Whitmore
Limited A.M. Can. Soe. C.E.

CONSULTING ENGINEER
Sewerage; Sewage Disposal; Water Supply.

104 Willoughby and Duncan Blk., Regina, Bask. 
Tel. «71.

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

Consulting Engineer to the Saskatchewan Gov
ernment, and Municipal Consulting Engineer 
for Sewerage—Sewage Disposal—Water Supply 
and Purification.

303 Lumsden Bldg., Toronto, Can.

Consulting Mechanical 
end Electrical Engineers

BOARD OF TRADE BUILDING, KOXTREAL
Night, Col. 286.Telephone, M. 2560.SMITH, KERRY & CHACEAlexander Potter,C.E. Norman D. Wilson, B.A. Sc.Engineers

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

Specialist in
Hydraulic and Sanitary Engineering, 
Water Supply and Purification, 
Sewerage and Sewage Disposal.

114 Liberty St.

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

Municipal and Railway Engineering 
Surveys made

Dominion Land Surveyor. Ontario Land Surveyor

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

VANCOUVER.
Cecil B. Smith. J. G. G. Kerry. W. G. Chace.New York City.

R. B. Pratt, Architect Donald A. Ross, B.A., 
F.R.A.I.C., M.A.A. WRAGGE 4, FOXJ. M. SHANLYM. Can. Soc.C.E.,A.R 

A.I.C., M.A.A. M. M CAN. SOÇ. C.E.

Impartial Expert Advice.U. AM. soc. c. a.M. CAN. SOC. C. E.

CIVIL ENGINEERPRATT & ROSS Representatives of
Sir Douglas Fox A Partners,

LONDON, ENG.

Room 110, Board of Trade, 
MONTREAL.

Railways, Bridges, 
Foundations, Hydraulic Works

Architects, Structural and 
Civil Engineers

612.613 Tradkks Bank Building, TorontoWINNIPEG. M»N.)M Carry Street

THE PIONEER INSPECTION COMPANY OF CANADA 
Expert Inspection—Teste and Reporte.THE DUCKWORTH-BOYER THE CANADIAN INSPECTION CO., Ltd.

Representatives at all important Canadian, Amkrican and ^European Work. 
Complete Facilities for all danses of Physical Testing & Chemical Determination

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

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

Engineering and Inspection Company, Limited 
Inspecting and Consulting Engineers

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

Telephone Main 7021

Manufacturers of

COMMON SENSE THINGS 
For FIELD SURVEYS <yBS

CANADIAN BRANCH
CHICAGO STEEL TAP^CO.. ^MONTREAL, P. Que.0f1ice:l7l ST. JA1E> SlREET 160 Princess Street

Jas. W. M OFF ATT, SecretaryRobert W. Hunt. President 
Thos C. Irving, Jr., Vice-President. Chas. Warnock, Treasurer & Manager WATER

METERSTRIDENTKOBERT W. HUNT & CO., LIMITED !•
Bureau of insoectioo. Tests and Consultation

Expert Examination and Tests of Material. Inspection of Steel Rails and 
Fastenings, Cars, Locomotives, Bridges Structural Material, Cast Iron Pipe, 
etc. Resident Inspectors located at all important Manufacturing Centres. 
Head Office. Laboratories, Canadian Express Building, Montreal, Que. 

Branch Offices—Traders Bank Building, Toronto. Ont.
Norfolk House, Laurence Pountney Hill, London. E.C.

The ideal Water Meter for cold climates. 
Write for Catalogue and information to

WALSH (EL CHARLES
Western Canadian Agents,

WINNIPEG, Man.405 Travellers Bldg.

BLANC" WHITE PORTLAND CEMENTII YOUR NAME SHOULD 
BE ON THIS PAGE 

SEND FOR RATES

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

J. D. MACDONELL & CO.
Toronto, Can.19 Yonge Street Arcade
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CONTRACTORS’ DIRECTORY.
Any contractor can have his name and address in this list. Terms for such insertion can be obtained 

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

PAVING CJNTRACTORS

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

GENERAL CONTRACTORS
CARTER-HALLS-ALDINGER CO., LTD.,

1010 Union Bank Building, Winnipeg.
CLARKE & MONDS, LTD. 152 Bay St., Toronto. 
EDINGER-NESBITT CONSTRUCTION CO.,

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

igg Yonge Street, Toronto

CRESCENT CONCRETE PAVING CO.
4 Lombard Street, Toronto.

THE EXCELSIOR CONSTRUCTING & PAVING 
CO., LIMITED.

FARRELLY BROS. 306 Manning Chambers, TorontoEmpréss Block, 354 Main St., Winnipeg, Man.
NATIONAL PAVING & CONTRACTING CO., LTD.,

Scott Block, Winnipeg.
W. I. GRAY & CO.

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

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

Winnipeg, Man.

WESTERN PAVERS, LIMITED,
National Trust Building, Winnipeg.

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

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

Arnprior, On'J. R. McQUIGGE^

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

MacKINNÔN, HOLMES ŒL COMPANY. LIMITED,
SHERBROOKE, QLS.We Solicit Applications for

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

A Gracious Message to Engineers
WE ARE THE LARGEST

RAM THOU THY FRUITFUL 
TIDINGS IN MINE EARS. BABBITT METAL

GIVE TO A GRACIOUS MESSAGE 
A HOST OF TONGUES.

Aitony and Cleopatra
Manufacturers in the Dominion

WRITE FOR PRICE LIST

The Canada Metal Co., Ltd.,
TORONTO.

«
•out?

D. MACKENZIE, Vice-President.
W. H. WILSON, Secretary Treasurer.

JOHN SCHMEHL, President
F. A. SHAND, Managing Director

SEND FOR CATALOGUE

WOOD STAVE PIPE
Galvanized Wire Wound and 
Continuous STAVE PIPE 
for Water Works,
Power, Irrigation, 
etc., etc.

All
descriptions 

of Wooden

WATER TANKS
5^ PROMPT ATTENTION GIVEN TO ALL ENQUIRIES

The Dominion Wood Pipe Co.,
LIMITED.

NEW WESTMINSTER, B.C.

mm
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NOVA SCOTIA STEEL & COAL 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”

COALCollieries 
SYDNEY MINES

Shipping Port 
NORTH SYDNEY

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

Unrivalled Facilities for Bunkering at North Sydney.

THE BEST HOUSE COAL THE BEST STEAM COAL

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.



STANDARD AND NARROW GAUGE 
IMMEDIATE SHIPMENT

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

Rigging-
Interchangeable Parts.

INDUSTRIAL LOCOMOTIVES

ROYCE LIMITED,
TRAFFORD PARK,

MANCHESTER, ENG.
A

I

; -

<H flUJT
6

uRy
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.

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

Consume 15% 10 30% less fuel. 
Handle more material.
Are not top-heavy.
Have higher lift-shorter boom.

JL

• :

. , . Ï- ■

MONTREAL LOCOMOTIVE WORKS, LTD.,
:|BANK OF OTTAWA BUILDING, MONTREAL, CANADA.
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WE ARE AS FULL AS A TANK
with Tank Talk

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

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

liquids, this tank is unsurpassed.

We weld by the new Oxygen-Acetylene Welding Process.

International Marine Signal Company, Ltd
OTTAWA,

•*

CANADA.

The CANADIAN BOVING CO., Limited.
Water and General Power Engineers,

164 Bay St. TORONTO

&
I

\

nasfl

Four Thousand H.P. Quadruplex Turbine Operating Under 33.5 Feet Head. Speed, 1P7 TP w*
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Safety Switches, 
Frogs, Crossings, 
General Railroad 
Track Equipment

QUALITY
material and

WORKMANSHIP 

OF THE BEST 

IN OUR ■■
and . .

Automatic Safety 
Switch Stands

Canadian Ramapo 
Iron Works, Limited&

WORKS :

Niagara Falls, Ontario, Canada
BRANCHES :

354 Main Street, Winnipeg 
605 Eastern tTownships Bank, Montreal, Que.Style 20

Ramapo Automatic Safety Switch Stand
Style 17

SMITH & COVENTRY, LTD.
ENGLAND.MANCHESTER,

1

mA3
FEL-&,.nits

' cC n n
MILLING MACHINES

BEVEL WHEEL PLANERS
DRILLING (Si TAPPING MACHINES 

BRASS FINISHERS* LATHES 
KEY SEATING MACHINES 

BORING MILLS, PLANERS, SLOTTERS.

68 BEAVER HALL HILL,
MONTREAL.. PEACOCK BROTHERS,Sole Canadian 

Representatives
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Supply of Steel Pipe

The Canadian Engineer '
the flintr<l uf _Coz.tr..: <’lty Ifni], Toronto 
»<l* "* n<»»i "» April 1810, f r lli« Mij,.' 
Pjy }'t "»«• Tboiitnn I feet ..f 
plpi-.-neri'uty two Uiclii«< I» rH/uneter. «uS 
iiiio imuij tiexiV*,1 joint»

Kuvftfoin ■ •olnlning teuder* imisfc 1» 
ArkiHl oui the outside n* to <-.>n-j

Offers to

Municipal Officials
Pmsavji; X'il ‘Twtrteer. Torvuio, .aid ut l hr o.'nve of tint

ÎVïr,ïïn,f,'!S.”'Æ11,^,î‘ 
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' liiilrwHii Hoard of Vuetrol* ■

or-ltx ok iLe moxalin# 
' :it lurgti- lo the cHy The free use of 

f ' at Toronto, V
j CITY OF saskatoon j f Montreal for the filing of plans, speci

fications and tender forms for all j 
Municipal work. Proper accommodations 1 
for inspecting the blue-prints are given 

i, visiting contractors and manufacturers. More
interested persons will call than will take a long trip 

- to see the plans. It ensures your requirements being seen by 
* a much larg er number of contractors and manufacturers—and 

without any additional cost.
Draw up your advertisements on the plan of these two, mentioning any 

or more of our offices. You have our permission Merely send us the plans and 
specifications We'll look after them carefully.

A offices 
is andTFADJins.

«J. it. Cik.isv
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Twentieth Street. -.... - - - =!g-=H
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ASPHALT BLOCKS
THE BEST IN THE LONG RUN

MADE IN CANADA

•TiS?*

• A'i

t

Easily taken
Never needs

up for Water, 

Sewers, or 

Gas and

i «Repairing

Por Taring

easily Relaida

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

WRITE FOR PARTICULARS OR CALL AND SEE US
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--------- View of---------------------------------
Jeffrey Coal and Ashes 

Handling Machinery
in Boiler Roomjjf the Globe-Ernicke 
Company’s 

Power House 1

The Coal is han
dled by a Jeffrey 
Pivoted Bucket 
Conveyer; the same 
conveyer, when not 
delivering coal, 
handles ashes to the 
ash hopper, from 
which a spiral 
veyer carries them 
to the cars.

{:

*. ]|
;con-

...

We Build absolutely dependable and 
economical Coal and Ashes Handling 
Equipments.

The Jeffreyj Mfg. Co.,
MONTREAL,

I orontoOffice: 174 King Street East.

Write for Catalog 32.

1845 1911

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

Largest Manufacturer» in America of
FIELD INSTRUMENTS

for Civil, Mining and Hydraulic Engineers and Land Surveyors

&
1

U

3i
(gw !5

■

Transits, Y Levels, Compasses, 
Plane Tables, Current Meters, etc.

Also Manufacturers of
Physical and Scientific Laboratory Apparatus 
Standard Weights and Measures 
Accurate Mercurial Thermometers

Special Catalogue for each Department.

MPT

General Steel Contractors“ LIFT
SEWAGE

:

I.03 5 * by The Manitoba Bridge 
® Iron Works,

WINNIPEG

spoil HIGHB
mm "9

LEVEL
SEWAGE
WITHOUT
COST.

%SB Limited
! m3

Cable 
Address — 
'"Sanifera” 
York 

Western 
Union Code

s Adams- 
Hydraulics
Z I LTD.”

Steel Framing for Buildings 
Roof Trusses

Bridges, Railway and Highway 
Steel Tanks, Towers, Smoke Stacks 

Stand Pipes, Caissons
I-Beams, Channels, Angles, Tees, 

Zees, Plates, Bars always in stock
Square twisted, medium steel Bars 

for Concrete Reinforcement
Power Transmission Machinery 

and Equipment
Contractors’ Plant

YORK
ENGLANDF HANKIN

Acting

Phone : 
Main 5446
Canadian 
Office : 
230-1
Coristine
Buildings
Montreal

X :

I

;A
Pat.
Autaram
Lift

2
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Part of the surface is covered with young spruce and 
tamarack, which can be removed easily, and the surface 
levelled.

Deducting the 2 acres with a depth of less than 5 feet, 
and allowing for the decrease in depth through drainage, we 
have left : 135 acres, wdth an average depth of approximately

e.o~-
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135 acres have a depth 
9 feet.

160 acres have a depth of more than 10 feet ; 
depth, m’-8”.

The volume r.f the peat contained in the area is, with a 
depth of less than—

5 feet

of s to 10 feet ; average depth,

average

4-V

7,407 cubic yards. 
,950,667 “

Main Ditch.
5 to 10 fee;
More than to feet 2,674,395 “
The peat ir principally formed by sphagnum, and slight 

ly mixed with eriophorum and hypnum. The bottom

7 feet ; 160 acres, with an average depth of
imately 9 feet, with a total volume 
cubic yards of peat . fuel, 
cubic yard of such

approx- 
of 3,774,496 

Supposing that 
drained bog will furnish 

pounds of dry peat substance, the total tonnage of dry peat 
substance available is 327,450 tons of 2,000 pounds, or 
409,312 tons of peat fuel, with 25 per cent, moisture.

layer
is mostly compounded ot carex, grasses, and aquatic plants.

The peat is well humified, and uniform in quality, and 
" ith proper arrangement will produce a comparatively good 
and heavy peat fuel.

one
200
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GOVERNMENT PEAT BOG AT ALFRED, ONTARIO.

This part of the bog is situated two miles from Alfred 
Station, and about one mile from Alfred village, in Alfred occasionally logs and stumps occur, which to a certain extent 
township, Prescott county, and covers more or less of lots 8-9 render the digging of the peat more difficult, 
concession VII.

The total area which is owned by the Dominion Govern
ment is, approximately, 300 acres.

2 acres have a depth of less than 5 feet, with an 
average depth of 2'-8\

This part of the bog is intermixed with small roots, and

Of this area :— 2 6-♦

3 
o '-



the same. On the north side of the bog, and at right angles 
to the above-mentioned drains, another ditch has been dug ; 
which receives the water from the drained part of the field, 
and empties it into one of the concession ditches.

Between the main ditch and the parallel, ditches are dug 
at an interval of 160 feet. Some of these are covered in, the 
others are open.

While the ditches were being dug, the following peat 
plant buildings were constructed and erected, by Daoust and 
Belanger, of Alfred, Ontario, in accordance with my plans 
and specifications :—

ANALYSES OF PEAT (ABSOLUTELY DRY).

Volatile matter ..........
Fixed carbon ..............
Ash ................................
Nitrogen ....................
Sulphur ........................
Phosphorus ................
Calorific value, B.T.U.

The content of ash is low, and the calorific value satis-

68.23
26.00

5-77
1.76

0.218
0.033
9005

• factory.

5- Buildings.

( 1 ) Peat shed, for storage of dried peat 160 feet long, 
by 22 feet wide, by 18 feet high. This building is erected 
alongside the ditch known as the Parallel ditch. A track 
runs through the building up to the railway, parallel with the 
ditch. This track is connected by a curve with a portable 
track in the fields. Both these tracks are intended for the 
transportation of the dried peat from the drying field to the 
peat shed.

/
\\

a
±

Truck Frame.

This property is traversed by the Canadian Pacific 
railway (Ottawa-Montreal line).

As soon as the investigation of the bog was finished, 
digging of the ditches was commenced.

Drainage of the Bog.

X
/ X

/ XZ
Z

x
Cubic Yards. X/

UA(1) Main ditch, 3,125 feet long, by 6 feet wide
at top, and 2 feet at bottom, by 9 feet 
deep .............................................................

(2) Ditch, parallel to the main, 2,800 feet
long, by 4 feet wide at top, and 2 feet 
at bottom, by 4 feet deep ..................

(3) Covered in ditches, 6,000 feet long, by 2
feet wide at top, and i'-s" at bottom, 
by 3 feet deep .......................................

(4) Open ditches, 3,000 feet long, by 2 feet
wide at top, and V-4" at bottom, by 3 
feet deep ...............................................

(5) Water course ditches, 4.000 feet long,
by 3 feet wide at top, and i'-6" at
bottom, by 4 feet deep ..................

6) Enlarging ditches, 5,000 feet long, by 
2 feet wide at top, and 1 foot at bottom,
by 2 feet deep .......................................

Total amount of excavation for drainage 
done by 10 men from July 16, to 
September 7 ...........................................

Tt
1

£4,166 X X/
X/

: XX- XXx1,615
r S

. . Z
:

\\ z1,111
/

XX
XX

5;X555 Z£ z
%z

---- [T-
,333

555
End Elevation

Dump Car for 150 cubic feet Peat.
9,335

(2) Tool and blacksmith shops—22 feet long, by 13 feet 
wide, by 7 feet high. This building is situated about 100 
feet from the peat shed, alongside the Parallel ditch.

(3) Office—16 feet, by 16 feet, by 8 feet high.
(4) Movable housing for peat machine—22 feet long, by 

8 feet wide, by 10 feet high.

: 1I
XX-

4 .
Levelling.

One-third of the field—about 25 acres—has been levelled 
and cleared from trees, roots, and stumps. The remaining 
part of this field work will be done next summer.

I

m... ft ?................ t'f iX..................rtf.

w
Machinery Equipment.

Side Dump Car Elevation.
This peat machine, with cable transportation, round track, 

imported from Sweden in 1908, and was used for manu-The main ditch is situated on the east side of the bog, 
and runs in a northerly direction from the road to the railway. 
This ditch receives the water from the drained part of the 
field.

was
facturing peat fuel at Victoria Road was moved during the 

to Alfred, where it was installed along with other 
machinery imported recently from Sweden and Germany, 
making a complete modern plant for the manufacturing of 
air-dried peat.

summer

The ditch known as the “Parallel ditch” is situated at a 
distance of 1,000 feet from the main, and runs parallel with

Volume 20.THE CANADIAN ENGINEER452
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This peat machine, with cable transportaion, round track, 
and Jakobson’s field press, is installed on the north side of *n operation, it is cheaper to use electric power ; since in this 
the, bog (see Fig. 2), and will, during the summer of 1911, case> the employment of skilled engineers is unnecessary, 
be in operation along the main ditch. (See Plate I.) The 
35 horse-power engine is provided with a specially constructed 
grate and ash pan.

The productive capacity of the machine varies from 25 
to 30 tons per day, employing a working staff of thirteen men

For a larger plant, where a number of peat machines are

The platform is moved forward by engine power.

Anrep's Round Track, with Mechanical Transportation.
The dumping cars for transportation of the peat to the 

drying field, are transported by means of an endless cable, 
driven by the same engine as the peat machine.

!

O

£ $

m-A Foot maohino

wJt
!

M U^inahoo far fob l a and f'laldpr-ata 

F C'oàla for moving tha frot machina fiant 

G Anchor for ramr

•7 f'irldprat*
K /Jumjnng Cnra 

L Prat laid out on drying fiald

■F

e
3==

i

and two boys. By using machinery of a large capacity the 
cost of manufacturing peat can, undoubtedly, be reduced.

The peat machine and steam engine are placed on the 
same platform ; which is movable on rails.

The end elevator is dragged after the peat machine, and 
is fastened by bolts to the hopper frame.

The platform of the peat machine and engine is provided 
with two rope pulleys, one of which is driven by a chain and: 
cogwheel, and connected or disconnected by means of a 
friction coupling.

pfcW.i
I E«raçy-V'r-

1J
Perspective View of Drying Field : showing Method of 

Air-drying the Peat Briquettes.Mechanical Transportation Device: Guide Frame.
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engine. When the end of the line is reached, the press is 
loaded on a low truck and brought back to the beginning of 
the next' line.

Five cars are built for transportation of dried peat from 
the drying field to the shed.

The cable—0.36 inch in diameter—runs over two rope 
drive pulleys, and over two guide pulleys located on the

From thence it runs to a so-truck, to the peat machine, 
called station car, provided with one smaller and three larger 
guide pulleys. One part of the cable runs from the station 

horizontal block, which is kept in place by a chaincar to a
running over two vertical pulleys fixed in a frame, and kept 
tight by a weight. The frame is kept in place by means of 
a square, pointed pole. The cable runs from the block, back 
to the station car, over a large pulley, and around the track : 
which is provided at each curve with four rollers.

EXTENT AND COMPOSITION OF THE INCRUS
TATION ON SOME FILTER SANDS.*

When lime is used in connection with water purification 
there is a tendency to form an incrustation in the pipes or

In some cases the sandThe dumping cars are provided with a coupling apparatus 
constructed of wood, and operated with a lever.

Double tracks are used on the side where the peat is 
unloaded ; so that when the whole width of the drying field 
is covered, only the curves need to be moved, and general 
operations can continue with a minimum of interruption. 
The stretching apparatus must, also be moved simultan
eously in order to keep the cable tight.

When the lengths of two sides of the track in the direc
tion in which the peat machine is moved become too short, 
the whole track has to be moved forward.

the sand grains of the filters, 
grains have become so large that it has been necessary to 
put in new sand. Cases have been reported where the sand 

the bottom of the filters has caked into a solid mass.
We have investigated the sand in some filters in Illinois. 

Samples of sand were sent to us from Danville, Kankakee, 
Quincy and Moline, 
ville, C. H. Cobb, Kankakee, W. R. Gelston, Quincy, and to 
M. Olson, Moline, for information concerning the sand

on

near

We are indebted to H. M. Ely, Dan-

used.
The Danville plant used Red Wing, Minn., sand having 

an effective size of 0.3: and a uniformity coefficient of 1.8. 
During periods of low turbidity from 0.27 to 0.7 grain per 
gallon of lime and from 0.58 to 1.5 grains per gallon of iron 

I sulphate were used. In periods of high turbidity from 0.8 
to 2.5 grains per gallon of lime and from 2.5 to 4.0 grains

Filter No. 8 has beenper gallon of iron sulphate were used, 
in use 7 years and filter No. 6, 5 years. A large proportion 
of lime was used prior to the last 15 months.

The Kankakee plant uses Mount Tom sand, 
the beginning is not known. The sand has been in use 

0 years, but only during 1 year has 1 grain per gallon of iron 
sulphate and 2 grains per gallon of lime been used. During 
the remainder of the time alum has been the coagulant.

The Quincy plant uses Red Wing, Minn., sand having 
effective size of 0.38 and a uniformity coefficient of 2.1. 

While the sand has been in use a long time, it is not possible

The size
! at

&

sfiaâflk* an

to tell the exact time, for about two years ago the sand was 
removed from the filters, screened and the finest replaced. 
It has undoubtedly been in use more than 7 years, for Quincy 

the first plant in the country to use the lime and iron30-ton "Anrep" Peat Machine: end elevation, showing 
Elevator, Trenching Operations, and Track.

was
sulphate process. During the last 4 years an average of 2.05 
grains per gallon of iron sulphate and 2.84 grains per gallon
of lime were used.

The Moline plant has been in operation without removal
Alum has been used

Anrep's Mechanical Transportation System, Combined 
with Jakobson’s Field Press.

The peat machine is provided with a belt conveyer, which 
the peat from the machine to the dumping cars.

One man couples the cars—when loaded to the cable , 
while on the drying field another man uncouples the cars, 
and dumps the peat into the field press.

The field press consists of three parts ; ( 1 ) front part, 
which receives the peat mass; (2) middle part, for levelling 
the mass to a layer of uniform thickness; and (3) rear part, 
for cutting this peat layer into parallel rows. When the press 
is hauled forward the peat layer is cut through by means of 
wooden knives, placed behind, and pressed down by weights; 
the mass is then divided into fifteen continuous rows. The 
peat rows laid out by the press are cut in suitable lengths 
by a special tool. The press is moved only in one direction, 
namely, towards the working trench.

The cable used for hauling the press is fastened in a 
ring connected with the front side of the press by two chains 
of equal lengths. From there it runs over a pulley held in 
place by two anchors, and also over two pulleys placed to 
the frame of the platform and fastened to a winch at the

or change of the sand for five years, 
about nine months ; previous to that, lime and iron sulphate 

used regularly, 1 grain per gallon of iron sulphate and 3conveys were
grains per gallon of lime being used.

The sand received has been examined to determine the 
relative amount of the incrustation, the size of the incrusted 
grains and the composition of the incrustation.

In determining the relative amount of the incrustation, 
we used approximately 250 c.c. of each filter sand, which we 
carefully weighed and treated with hydrochloric acid until 
all the carbonate was dissolved, 
and weighed. The results are shown in Table I.

As the filter sands are of quartz and are unaffected by 
acids, this treatment gives quite an accurate means of deter
mining the increase. It is hard to realize what an enormous 

these figures imply. An incrustation amounting to 
that there is an increase by weight of

The residue was washed

increase
71 per cent, means 
->49 percent., and an incrustation amounting to 84.7 per cent.

*A paper by E. Bartow and C. E. Millar in the Journal of 
Industrial and Engineering Chemistry for February, iqh.

f
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TABLE I.
Danville, 
No. 8.

343-0 
232.0 
112.0 
32.4 
47-9

Quincy.Danville, 
No. 6. 
3510 
238.0 
113.0 
32.2 
47-7

Kankakee. Moline.
Name of sand.

Weight of sand taken • ............................
Weight of residual sand .....................
Weight of incrustation removed
Per cent, of incrustation ...................
Per cent, of increase by incrustation

383.0

330.0
325-0 330.0

49.0 94-0
276.0 236.053.0
84.713.7 71.4

633015.9 249.0

represents an increase of 633 per cent. With this increase 
;n the size of the grains there has been an equivalent loss 
of sand, which has been carried in to the sewers, 
increase in the size of the grains is accompanied by loss of 
efficiency. As the grains increase in size, the interstices 
between the grains are larger and fine particles more readily 
pass through.

the Kankakee River water contains the least carbonate and 
the greatest amount of sulphate.

The formation of incrustation on the sand grains is due 
to incomplete precipitation of calcium carbonate before the 
water reaches the filters. While the greater part of the 
calcium carbonate is precipitated quickly, an appreciable 
quantity remains at the end of six hours. The precipitation 
will take place more rapidly if the water is agitated. The 
after-precipitation on the sand grains may be prevented by 
increased sedimentation, which often cannot be done because 
of the expense, by agitation of the treated water or by the 
addition of carbon dioxide. The carbon dioxide can be added 
directly or can be made by the addition of iron sulphate or 
aluminium sulphate. Carbon dioxide has been successfully 
used at Winnipeg. It was prepared by burning coke in the 
furnace used to run the filter machinery.

Sulphate of iron' is being used in some of the newer in
stallations as at New Orleans,’ where the iron is added after 
the lime and where the water treated with lime is thoroughly 
agitated.

The

A sand with an “effective size” above 40 would not be 
chosen for a filter sand. We can, from the table and by 
comparison with the original effective size, see that consider
able deterioration has taken place. A calculation of the 
volume of the sand from Quincy before and after the incrus
tation formed shows a seven-fold increase. This corresponds 
to the 655 per cent, increase by weight shown by treatment 
with acid.

The size of the incrusted grains has been determined by 
the ordinary sieve method. The results are shown in Table 
II :—

TABLE II

The reactions with the sulphates of iron and aluminium 
are double, for both calcium sulphate and calcium acid car
bonate are formed. Neither of these substances will form 
incrustation on the sand grains.

Laboratory experiments along- the above lines indicate 
that the action of the iron and aluminium sulphates following 
lime is immediate, so that very little time need be allowed

Effective 
size. 

...0.52 

.. .0.55 

.. .0.61 

.. .0.60 

...0.77

Coefficient of 
uniformity. 

1.30 
1.50

Danville, No. 6 
Danville, No. 8 
Kankakee
Moline .........
Quincy ...........

an

.68
1.90
1.67

TABLE III—COMPOSITION OF INCRUSTATION ON FILTER SANDS.

Danville, 
No. 6. 

5.89 
2.20

Danville, 
No. 8. 
7.58 
3.15 
1.00 

47.70 
o. 17

Quincy.Kankakee. Moline.
Determinations made.

Insoluble matter .................................................
Oxides of iron and aluminium, Fe,0,+Al.,0,
Magnesium oxide, MgO.........................................
Calcium oxide, CaO ...........................................
Sulphur trioxide, SO, ........................................

Hypothetical combinations :—
Magnesium sulphate, MgSO, ..........................
Magnesium carbonate, MgCO, .................
Calcium Carbonate, CaCO, ................................
Ferrous carbonate, FeCO, ..............................
Insoluble matter ..........................................

Total ................................

1.83
7.20
1.09

0.32 
0.42 
0.83 

54.03 
o. 14

.20
0.94

.16 o. 12

49-58 
o. 17

47-75
0.31

53-10 
o. 12

0.26
2.23

88.53

0.48
2.00

85.26
10.44

o. 180.25
1.90

85.17

0.21

I.63
96.48
0.6l

■37
94-83

3.19 4-57 •37
5.89 7.58 1.83 0.32 1.20

100.10 99-47 98.95100.01 99.25

The composition of the incrustation was determined by 
evaporating to dryness a portion of the hydrochloric acid 
solution and analyzing the residue. The results obtained 
shown in Table III :—

its addition and the application of the water to the filters.
Experiments with carbon dioxide, either pure or as found 

in purified flue gases, show there is a removal of the incrus
tation ; blank experiments with air showed no removal. The 
substitution of purified flue gases for the air now so gener
ally used in washing filters would probably prevent the forma
tion of an incrustation.

are

It will be noticed that calcium carbonate is the pre
dominant substance. This corresponds to the composition of 
the incrustation found in the pipes at Quincy, 
tion at Kankakee contains the smallest proportion of calcium 
carbonate. 1 his may be due to the composition of the mineral 
content of the water, or to the fact that lime had not been 
used for some time before the sample was taken. According 
to the analyses of the mineral content of the river waters,2

The incrusta-

'Proc. Am. W. W. Assn., 1908, 172. Univ. of 111., Water 
Survey Series, Bull. 7, 35.

2U. S. G. S. Water Supply, Paper 239, p. 89.
’Eng. Rec. Apr. 23, 1910. Eng. and Min. J. May 6, 1908.
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The afternoon of the first day, after 494 personsPOLLUTION OF WATER IN PUBLIC BATHS. creased.
had bathed, the number of germs rose to 64,400, but the

Investigations in Hamburg, Germany—Pollution of Water 
After Various Intervals of Use—Sand Filtration 

Effective—Aeration Unnecessary.

number of B. coli found at 99 degrees was the same. At 
the end of the first day, after 820 persons had bathed, the 
number of germs was only 15,400, but the number of those 
growing at 99 degrees had increased. Traces of ammonia 
also were found.Detailed investigations have been conducted for several 

years at the Hamburg (Germany) public ba:hs and swim
ming tanks to determine what increase in the impurity of 
water may be occasioned by its use for bathing, the object 
being to determine jus: how long the same water could be 
used with safety. The tests were divided into two series, 
the first dealing with b^th water not artificially purified, he 
second with waters purified continuously by aeration and 
filtration. The results of these inves igations are described 
in an article by Drs. Kister and Fromme in the December 
17th issue of Gesundheits Ingénieur.

Drs. Fiirth and Schwarz began these investigations in 
1905. Chemical and bacteriological analyses were made 
when the swimming ranks were first filled and at regular 
intervals thereafter. There were two baths from which 
samples were taken. Bath A had two tanks, the one for 
men being 40 by 75 feet and from 2.4 to 10 feet deep, with 
a capaci y of 20,000 cubic feet ; and the women’s tank being 
40 by 62 feet and from 2.4 to 9 feet in depth, and containing 
14,000 cubic feet. In bath B the men’s tank was 39 by 75 
feet and from 2.4 to to feet deep holding 14,600 cubic feet. 
Bath C was from 7 to 9 fee: deep and had a capacity of only 
10,00 cubic feet.

The second day, after an initial increase of germs to 
36,700, the number decreased to 6,500, although a consider
able number of persons had bathed in the meantime. The 
number of bacteria developing at 99 degrees acted similarly. 
The surface of the water was purified by the overflow method 
described. Following this the number of germs rose again 
to 101,000 and the third day fell to 2,900. The deposit at 
the bottom of the tank, when analyzed, was found to be a 
grayish blue, finely flaked mass, consisting of iron flakes, 
hairs, small dark brown grains, microscopic wool and cotton 
threads, sand, detritus and many protozoa. Investigations 
of the women’s tank showed a similar deposit, but the 
number of germs was higher. Fourteen hours later, after 
855 persons had bathed, the number of germs averaged 
61,050 in the women’s baths as against 43,050 in the men’s. 
During the night the germs in the men’s bath increased to 
185,850, and that in the women’s baths to 160,500. Atter 
959 men had bathed during a second fourteen-hour period, 
the number of germs averaged 125,000; while the number 
in the women’s baths, after 381 women had bathed, was 
170,350.

In bath B similar conditions were found, the overflowing 
method of renewing the water being found to decrease the 
number of germs from 123,200 to 46,600 and 28,000. Chem
ical analysis at the end of the first bathing day showed 
ammonia amounting to 0.5 to .11 parts per million, 
percentage of oxygen saturation varied between 90.7 and 
95.6 in summer and between 89.8 and 104 per cent, in winter.

In bath C the water before admission was found to con
tain 30 to 46 germs, but after flowing into the basin this 
number rose to from 600 to 1,700. At the beginning of the 
second day of bathing the number rose to from 14,250 to 
40,000 and fell again to 2,900 to 5,400. B. coli were found 
only after several days of bathing.

These results apparently demonstrate that germs do not 
increase in water in proportion with the number of persons 
bathing, but the number is subject to sudden increases and 
just as sudden decreases. The increase in the number of 
99-degree bacteria and of coli is more gradual, but the 
former in some cases decrease after the second day. This 
decrease would seem to be similar to the selGpurification of 
rivers and is due to physical, chemical and biological pro
cesses. There was little change in the water from a chem
ical standpoint, even after a great many persons had bathed. 
Oxygen consumed and ammonia, however, increased. In 
most cases after the water had been bathed in the number 
of germs was high, but B. coli were found only in 10 c.c. or 
more of water, although in some cases they were found in 
. 1 and in some cases even in .01 c.c.

The purification plant used in these investigations, which 
operated night and day, consisted of eight coke beds 

inches thick, over which water was sprayed, and two

These tanks were filled with reservoir water raised to a 
temperature of 72 degrees Fahr. by means of steam coils. 
In winter the water was en irely renewed three or four times 
a week ; in summer, daily or as often as the number of 
bathers made it necessary. During the bathing hours in 
bath C, fresh water flowed into the tank con inuouslv from 
supply pipes above the water level, about 1,050 cubic feet 
of fresh water being admitted every 12 hours. In the other 
two baths there was no continuous flow of water, but the 
surface layer of dirty water was removed by allowing the 
water to overflow for one-half hour both morning and even
ing, the water being drawn off at the deepest places, fresh 
water being at the same time delivered to the tank by pulso- 
meters. This produced a circulation of the water twice in 
each 12-hour period.

The

In bath C the supply pipe is at the shallowest part of 
the ba h. This is considered important, as sediment might 
be stirred up if the supply pipe were near the bottom of the 
tank. The inflow is at the upper edge of the tank, while 
the outlet opening is a little above the opening provided for 
draining off dirty water at the deepest part of the tank. In 
cleaning the tanks they were emptied and scrubbed and then 
rinsed off with fresh water. In some cases the tank wast.

flushed with a solution of H.C1 in the proportion of one to 
four, and then scrubbed. All the baths have showers in 
which all bathers must take shower baths before being 
allowed to enter the swimming tank.

I he analyses of water in bath A were made both sum
mer and winter. During December and January the fresh 
supply of water showed 57 germs (“keime”). 
of water at 99 degrees F. no B. coli or other bacteria 
discovered.

was
With 10 c.c. seven

sand filters. The purpose of the coke beds was to aerate the 
water and remove the coarse suspended matter.
24-inch bed of gravel was 
these aerators were

were
oxygen absorption gave 32 mmg. 

(parts per million) of permanganate; chlorine, 88 
ammonia, no traces, 
germs were found to have increased to 1,800 and B. coli 
were found in to c.c. of water. After 296 person;? had bathed 
the number of germs remained constant, but the number of 
bacteria growing at 99 degrees, including the B. coli, in-

Later a
substituted for the coke. Under

Tests for
mmg. ;

After 74 persons had bathed, the two sand filters 20 and 40 inches thick
by six feet in area. Water wasrespectively, and each 

filtered through these at the rate of 1,050 cubic feet per hour, 
and one-half times the capacity of the tank in 

The filtered water was conveyed back to the tank

seven

or about one 
24 hours. -

.



by a pulsometer during the earlier part of the test, and later tion. When the coke spraying was omitted and the tank 
by centrifugal pumps. Tests were made during 7, 14 and water passed through a 24-inch gravel layer, the 21-day tests 
21-day periods. Examination was made of the turbidity of showed the treated water to be equivalent to drinking water 
the water, the bacterial contents of the water both before and so far as bacteria were concerned. The experiments appar- 
after application to the coke aerators and sand filters, and ently demonstrated that aeration by the coke filter is unneces- 
also of the water in the tank. Both number and types of sary and that a 40-inch sand filter is sufficient for all pur- 
germs were investigated, and the water was tested for poses. Chemical tests showed no difference between the two 
oxygen contents, ammonia, nitric acid, chlorine, oxygen methods. The tests also showed no great deterioration of the 
consumed, residue on evaporation, loss on ignition and total bathing water on the basis of soluble matter. After 3.471 
nitrogen. baths had been taken analysis showed the following :—

After twenty-one days of use the water was transparent 
down to a depth of 10 feet and the bottom was plainly visible 
In fact the color became even better as the original yellow Residue on evaporation. .. .436 
color disappeared.

After four days.First day.
Supply. Tank. Supply. Tank.

445440432
60Loss on ignition

The sediment contained from 864,000 to 1,360,000 germs, Ammonia ........
and B. coli were found in .001 c.c. ; the loss on ignition was Nitrites ..........
8.6 per cent, and the matter insoluble in H.C1. was 95 pei | Nitrates ............

28 5552
traceoo

ooo
8.84.6 10

cent. The water which had not been filtered contained a 1 Chlorine 124124 124121
finely flaked deposit, which contained from 2,740,000 to Oxygen absorbed 
3,980,000 bacteria per c.c., 64.2 per cent, loss on ignition 
and 22 per cent, insoluble in H.C1. Also a large number of 
protozoa.

14.56 15.24 12.64 15-17
These tests led to the conclusion that tank water, if 

filtered continuously on plain sand filters, can be kept 
hygienically clean for three weeks. But a constant supply of 

The top layer of the coke aerator was fairly clean, but fresh water must be added in addition to the water coming 
the under layers contained hairs glued together by a brown- j fr0m the filters, 
ish mass of amorphous plant-like growths, with numerous in
fusoria, anguilila and bacteria. Numerous worms and larvæ 
also were found. CONSTRUCTION AND CARE OF EARTH 

ROADS*The effect of filtration in the elimination of bacteria is 
indicated by four tests made three days apart, which showed 
the bacteria in the raw and in the filtered water respectively 
to be as follows for each of the four tests: 35,025 and 1,300;
30,750 and 744; 58,530 and 55854; 10,475 aid 392K. Tests 1 he true value of a system of highways to the State
made at periods of 2, 7, and 14 davs showed a great decrease depends upon many conditions, among which may be cited 
in bacteria after the third or fourth day, after which the num- continuity, thus providing for the requirements of transpor- 
ber in the effluent remained low. During seven-day runs the tat*on ever distances greater than can be economically 
average elimination of germs was 66.23 per cent.,' and dur- travcrsed 0n inferi°r and sometimes nearly impassable 
ing 14-day runs the average decrease was 81.93 per cent. The roads; hardness and smoothness of surface with easy grades, 
actual figures for the first case were as follows permitting a reduction in the cost of haul, and an adminis

tration that will furnish an economical and judicious expen-

By Ceo. W. Cooley, State Engineer of Minnesota.

diture of the funds used in construction and maintenance. 
It has been shown that 95 per cent, of all products carried 
by rail or steamship must first be transported over the 
primary roads of the country, and it is therefore to these, 
the most important of which at this time are the common 
earth roads, that our attention is at present directed.

Germs During Seven-Day Tests.
Supply Decrease 
water.

Tank
water.
.11,683
•24,075
. 1,061

%■
Average of all tests.... 
Average first three days 
Average last four days

66.23 
65.49 
80.58

3,945
8,307

206
The records of the United States Office of Public Roads 

show that we have in the United States about two and a 
quarter millions of miles of roads, which mileage may be 

i approximately subdivided as follows : Of common, ordinary 
earth roads, the result of continuous travel, but unscientific 

I and unsystematic methods of maintenance, about 90 per 
cent. ; of fairly improved roads, i.e., roads which under our 

At times there was no great difference between the tank present system have been turnpiked or graded according 
and the supply waters as to B. coli contained. Even after t0 the various methods in vogue in the different States, 
21 days, during which 13,155 baths had been taken, there af,out I0 per cent.; and of good roads in the latter class 

no marked increase in bacteria. In comparing water built to a permanent grade line and properly surfaced with 
analyses at morning and evening of the same day, it was gravel or broken stone, not far from 7 per cent, of the whole, 
found that in the evening, after an average of 776 baths had This small proportion of permanent roads embraces only 
been taken, the number of germs was greater than in the those which under the regulations of the various highway 
morning.

During the tests the filters were changed often so as to 
get different results. In the case of each filter, treating 
the water with the coke and spraying it over 40 inches of 
sand gave better results than when 20-inch layers were used.
When the 40-inch sand layers were used, without previous 
aeration on the coke beds, better results were obtained than 
with filtration through 20-inch layers preceded by such aera- | Land Show.

Germs During Twenty-One-Day Tests.
Supply 
water.

Tank
water.

General average for tests.... 1,296 
Average first three days .... 3,727 
Average last four days

Decrease
%.

81.93
83-94
79.71

234

385

was

commissions, or under the supervision of competent local 
authority have been so constructed as to do away with the 
future necessity of regrading, or of resurfacing, except so 
far as may be made necessary by the ordinary wear and tear 
of travel. One of the greatest mistakes generally made with

* Address delivered January 26th, 1911, at the Omaha
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I
The temporary methods of road work forthe opening up of a road system in a new country is that 

induced by the belief that no engineering skill is necessary, 
and that any man versed in the handling of tools or road 
machinery is thoroughly competent to build a road. Such 
a mistake frequently finds its legitimate fruitage in expen
sive changes of location, regrading, or insufficient drainage, 
and requiring, after the expenditure of large amounts of 
money for construction, that much _ more must be provided 
to remedy the errors originally made.

The subject of road building on a plan commensurate 
with the necessities and financial ability of the people then 
resolves itself into but three parts : First, sufficient en
gineering skill to properly locate and drain our highways ; 
second, competent supervision in construction, and third, 
money to pay the bills. It is not always necessary to pro
cure from long distances such material as gravel or broken 
stone with which to construct first-class modern highways, 
for the earth road must be first made, and well made, and 
the surface continually maintained, so that, when conditions 
permit, there may be found a solid roadbed on which to place 
a finished surface capable of withstanding the w'ear and 
tear of the heaviest or most rapid travel it may be called 
on to stand. Our system of surveys, by which the State is 
divided into sections a mile square, makes it appear ad-

so many years 
in use in this State, and, in fact, all through the West, «nnst 
be done away with and a more careful system adopted before 
we can have roads of such a character as to bear the traffic 
of a progressive agricultural community, and enable them 
to market their produce at a minimum of cost in time and
labor, not only during the most favorable times of the year,
but at all times and under all circumstances. Roads have 
been built, and can be built again that will comply with such 
requirements, but in order to accomplish such results we 
must abolish all antiquated methods and invoke the aid 0f 
improved machinery and the assistance of the modern road
builder. No progressive farmer uses to-day the flail or sickle 
of fifty years ago; but on every farm w-e hear the melodious 
noise of the reaper and listen to the rumble of the ste3.ru
thresher as it delivers to waiting hands the golden products 
of Nebraska’s fields. If we had' advanced in our system 0£ 
road construction as we have along the lines of agriculturuj 
development there would be no necessity to urge the people 
to put forth greater efforts in that line. But this we have 
not done and it becomes our duty now to take up the road
question and carry it on unceasingly until the primary trans
portation facilities of the State are equal to the reasonable 
demands of an up-to-date and progressive community.

Legislative enactment should prepare the way for in
telligent supervision and an individual responsibility by pro
viding for the appointment of a highway commission for 
the State a superintendent of highways in each county, an d 
a road inspector in each town, men whose duties require 
them to understand the condition and requirements of every 
mile of highway under their supervision. We want the 
people of the Western States to give this system a fair trial 
believing that as soon as such officers become acquainted 
with their duties and the needs of the roads in their 
ticular districts they can much more intelligently use the 
road funds entrusted to their care and ma^e every dollar 
expended count at least one hundred cents toward permanent 
road construction. The work required of these men should 
be not to build,

v'

EsHi
y—~---3

Minnesota Road Planer.

par-
visable, and in many cases necessary, to locate our roads 
along the section lines, so that farms will not be cut into 
irregular tracts, and the cost of the right-of-way held down 
to the minimum. This system is not always objectionable, 
and in many cases gives the best results with the least cost, 
especially in those portions of the State which lie compara
tively level ; but even under such conditions not sufficient 
attention is paid to the drainage systems, and many miles 
of road have been built bv merely carrying the earth from 
the so-called ditches at the side to the so-called road be
tween, building a so-called turnpike. Such a method of con
struction provides our ordinary earth road, which, when 
partially packed and made reasonably smooth under the 
effect of travel, becomes a passable and satisfactory highway 
for a time, and during the continuance of favorable weather ; 
but such a road has no lasting qualities ; its surface be
comes softened by rains and by standing water in the ruts 
and side ditches ; frequent repairs are necessary to keep it 
in passable condition and eventually, when the road 
funds permit of further expenditure for improvements, it 
is found necessary to regrade, redrain, or in many cases to 
rebuild, so as to enable it to carry a permanent surface of 
harder and more lasting material. For many years to come 
the people of this State must content themselves with the 
common, ordinary earth road, built of the material at hand, 
whether it be clay, sand or vegetable loam, and it is proper 
that we should carefully study that problem first, and elimi
nate from our future those practices which have united in 
giving us such a vast mileage of inferior roads.

There are two primary considerations in the construction 
of an improved system of highways : first, thorough drain
age ; second, a permanent foundation ; considerations that 
have to a great extent been ignored in the conduct of the 
internal improvement system of all our Western States.

even with the aid of the State, expensive 
macadam roads, but only such roads as are suitable to the 
condition and requirements of the people, and such as thev 
are able to properly maintain, and so for many years our 
energies must be directed to the construction and mainten
ance of the common earth road. We must see to it that our 
roads are well drained, ditches kept open and free from 
weeds so that in those portions where the slope of the land 
is very slight the waterway may have free access to, through, 
and away from the side ditches into some previously con
structed or natural line of drainage. Hence, it becomes 
necessary to employ in many cases a competent engineer to 
secure a suitable slope to the ditches, and a few' dollars so 
expended will insure success in this most important work. 
Culverts should be provided wherever needed so that no 
water be allowed to stand for any length of time on the road, 
in the ruts, or in the ditches. On such soil as you have here, 
water is an ever-working factor in the destruction of 
roads, and the road surface should be kept as hard 
sible to prevent the formation of ruts ; high and round, so 
that the water may find ready access to the ditches ; and as 
smooth as possible, so that no depression shall afford a 
chance for standing water to soften and destroy the surface.

your 
as pos-

Do not be discouraged by the fact that the land is level, or 
nearly so, and that apparently drainage is impossible ; set 

engineer at work and he will soon find a way to getyour
the water off. In the original construction of many of our

will find' that sod and vegetable matter of dif-roads you 
ferent
foundation of the roadbed, a grievous mistake that it will

kinds have been worked up in the preparation of the
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trated in the Minnesota Road Red Book. You can maketake years to remedy. No sod or vegetable matter of any 
kind should be allowed in a road within three feet of the 
surface. (See Rules and Regulations of the Minnesota 
Highway Commission and of all good road States in the 
country. )

In the construction of a permanent road through a 
prairie country the sod that covers that part of the right- 
of-way where the ditches are to be, should be taken, off and 
carried out of the way, and only the solid earth used to raise 
the roadway. If this sod could be laid smoothly and uni
formly down on the surface between the ditches at the bot
tom of the turnpike there would be little objection to that

them easily and at only a trifling expense, and there is no 
known appliance that is so economical or convenient or 
satisfactory when properly used as any one of the different 
kinds shown. Use them right after a rain when the roads 
are soft, draw them up one side and back on the other ; all 
they do is to keep the ruts out of the road and restore the 

and that is the whole secret of earth road mainten- 
Keep the ruts out of the road, let the water off

crown, 
ance.
quickly into the ditches, keep the ditches clear, and if you 
have previously built your road of proper material you will 
always have a good road. One thing I would like to call your 
attention to : do not make your drags too heavy ; they are 
not intended for grading a road, only for keeping it in con
dition. One pair of horses is enough ; if your drag is too 
heavy for one team it is unnecessarily heavy. Send to the 
office of Public Roads at Washington for a “Drag” pamphlet 
and read it up. You may not find very much in it that you 
did not know before, but if you get one new idea and put it 
into practical use, the whole people will get the benefit of 
it, and you will have the satisfaction of knowing that your 
work has the endorsement of men who have worked on the
roads for many years.

No matter how unimportant a structure be, whether a 
building or a highway, it cannot be expected to endure the 

and tear of occupation or travel unless the foundation 
is secure and permanent. Without such security the super- 

must fail, either immediately after the work is put

wear

structure
into commission, or within such a short lapse of time as to 
demonstrate the folly of an inadvised and incompetentc =1FF
beginning.

Roads are built for all time, not for a day or for a year, 
and when once located are very seldom changed. It would 

advisable, then, that all work done on them should be 
so done as to render it unnecessary to rebuild ; but we find 
thousands of miles of our public roads constructed without 
due regard to these primary principles which have to be 
entirely rebuilt before they can be put into proper condition 
to carry a permanent surfacing.

Split Log Drag.

use of it, but it is generally cheaper to waste all such ma
terial. The main objection to the use of sod is in its uneven 
distribution, and when it is thrown up indiscriminately into 
a turnpike, as when a road is built with an elevating grader, 
its use is fatal to good road construction and cannot be too 
strongly condemned.

seem

Bear these two rules in mind : “Get good drainage, and 
make your roadbed high, round, smooth and of solid earth.’
These are very simple rules, easily understood, and there 
is not an intelligent road overseer in your State that does 
not know their value just as well as I do, but, having been 
handicapped every year with lack of funds and many pieces 
of bad road requiring some repairs, it is hardly to be won 
dered at that they have failed to put in practice these simple 
principles of construction. But the time has come when the 
people demand of their road officials something better than 
yearly patching and temporary repairs. My advice to your 
road inspectors is to pick out some bad pieces of road in 
your district and apply the proper principles of road work 
to that single piece. Do not be content with merely making 
it passable for the present, but rip out that old, rotten cor
duroy or brush, or whatever was used last spring to help 
teams over the bad spots and fill up the holes with some
thing that will stay there. See that the water gets into the 
ditch, and then follow that ditch down and final out why the 
water does not get out. Do not worry if some fellow over 
in the other side, of the township kicks because you are not 
working on his road ; tell him to be patient and you will stantial base has made it possible for the countries of the 
reach him some day. Stick to it ; what you do, do well, and q j World to secure a system of highways thit has excited 
you will find not only satisfaction in doing a good piece of tjje admiration of engineers and travellers from all other 
work, but before long you and your neighbors will realize nat;ons, Jt has done more : it has provided an object lesson 
the fact that you are at last on the right track. for US; and placed before us an example worthy to be fol-

Now, as to keeping up your roads. You have heard me lowed if we would secure as good a system of highways as
is enjoyed by the people of less favored lands.

In all the roads of continental Europe as well as those
rule is absolute, andin the Scandinavian peninsula, one 

invariably enforced, that no perishable mater al of any na.tira
is allowed to be placed in the roadbed. So important is this

is taken duringrequirement considered that the utmost care 
the construction to remove all such material and all sod con
taining vegetable matter that may be turned out in grading 
the side ditches is ca riel awiy for othir purp ses and only 
the solid earth used for carrying up a grade. This care in 
the preliminary work of providing suitable drainage through 
careful engineering and the construction of a solid, sub-

Modification of Split Log Drag—Made of Timbers.

talk of road drags ; there are several kinds of them, all illus-



The plans and modes of Surface Exterior Treatment 0 
large massive work, such as Bridges, Abutments, Reservoir^ 
etc., sometimes to exterior factory construction 
operated by the mechanical and chemical treatment.

bothare

Mechanical Treatment is executed either by skilled Of
unskilled labor, or mechanical devices, in the following mart 
ner: Picked, scraped, rubbed when green, bush hammered 
tooled, sand blasted, etc. All of the treatments are more 
less expensive ; in many cases the workmen have stunned the 
corners, and the surface generally gathers dust and dirt frorj^ 
the atmospheric gases, which tend to destroy or disintegrate 
the surface in time. They generally are for effect only, arr<j
give no great weather resistance to the surface. In fact th 
are unfavorable to many conditions of construction and 
some cases only a make-shift to betterment.

Chemical treatment is also an unskilled or skilled labor 
treatment, with commercial muriatic acid, acetic acid, etc 
diluted with water, consisting of cutting the scum surface * 
to relieve the hidden aggregates. It is also a more or Ies 
expensive operation and the nonuniformity of the surface 
combined with its chemical action does not put it into specif 
favor, although such processes have been patented. 
muriatic acid is liable to stain the surface, and leave 
that will form a soluble alkali in combination with the 
Crete and produce an efflorescence on the surface.

The Veneer Treatment to outside walls, with plaster has 
proven quite unsatisfactory for many reasons. The bond to 
the concrete has generally been weakened by the percolation 
of water, through the plaster to the concrete surface

in

salts
cort-

and
caused a loss of adhesion, strength and permeability.

The outward influence, such as the sun’s rays, frost 
rapid wetting and drying, cause shrinkage of the venee^ 
surface, loosening all soundness of adhesion, causing cracR 
ing and scaling.

Thus it would look as if no plaster should be applied to 
exterior walls, where dampness could possibly lodge itself.

Coated surfaces are those generally speaking that hav 
had Cement grouts or washes applied to them. They ° 
never stable, and generally used to fill up the unevenness of 
the surface without regard to their lasting qualities. In fa 
they are dangerous surfaces to apply any surfacing 
ials to because of the unstableness of the bond.

Floor surfaces are tricky, because no man finishes the 
entire area of surface, and they should be rigidly 
by inspection before operating any treatment.

Obstructions or obstacles to Concrete surfaces that de 
mand treatment for preservation and service :

ar e

et
maters

covered

CONCRETE SURFACE TREATMENT*

By Robert Cathcart, Cleveland, Ohio, U.S.A

The Cement Age is in its primitive stage, and its future 
is destined to eclipse all modern idea or thought. In the 
natural sequence of things and conditions, no other buildi 
material offers such advantages to the builders of our 
tional homes and factories.

lns:
na-

A primitive age usually has many things to discover 
and work out for the future knowledge of the coming gener
ations, but as we live in an age of progress in Art, Literature 
and Science, the world looks to us to make those primitiVe
conditions ideals to theirs in accordance with their thoughts 
and advancement.

Thus we have before us the problem of Concrete surface 
treatment :—

*A paper read before the Canadian Cement Association, Tor, 
onto, March, iQ11-

The methods now in vogue in this country on a large 
percentage of our road mileage are simply a continuation 
of those methods adopted when we were without experience 
in road building. Since the introduction of road machinery 
much better work has been done, but in 
lamentable lack of intelligence and experience in the use of 
such machinery is indicated by a condition of surface vastly 
inferior and less adapted for travel than before its applica
tion, and it is the common practice of those who use the 
highways to avoid those stretches which have just been 
subjected to a so-called improvement. This condition arises 
as much from a lack of intelligent supervision as from any 
other cause, and such conditions will continue until the 
system is so changed as to require that all such work be put 
in charge of competent road builders. This cannot be done 
without a radical change in the laws. As the law now stands 
we elect or appoint in each town every year from four to 
twen'y or more road ovrseers, n^ne of whom is required to 
be qualified in that particular line although many of them 
are ; but even those qualified may be removed at the end of 
their term and the work placed the following year in the 
hands of others who may be no improvement on their pre
decessors. How differently such affairs are managed in 
other countries is shown by an extract from Bulletin No. 6, 
lately issued by the Highway Commission on the “Highway 
Systems of Foreign Countries,” referring particularly to the 
roads of Scandinavia :—

many cases a

»
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“In the work of laying out or constructing new roads, 
accurate surveys are imperative. Drainage being of primary 
importance is provided for by a system of levelling, and 
grade lines are established the same as required in the 
struction of a railroad. No plea of lack of funds, or urgent 
need of the road for use is available to prevent this pre- 
I mina y work, and no pub’ic moneys are put into any high
ways until such work is accomplished to the satisfaction of 
the county engineer and his superior officer. In grading, 
no perishable material of any character is allowed in em
bankments, and ample time is given for such portions of 
the work to become thoroughly settled before a finishing 
surface is applied.

“In each of the kingdoms, after passing the preliminary 
stages of appropriation and allotment of funds, the work 
passes under the control of the director of public works or 
engineer-in-chief, in whose office are prepared plans and 
general specifications for all important construction.

con-

‘These officers are assisted in their duties by subordi
nate' engineers, who exerc se control of all highway work in 
their respective districts, and under these latter officers 
the road overseers and inspectors, who personally superin
tend all works of construction and maintenance.

“No work of

are

any nature involving the use of highway 
funds is permitted unless the same is put in charge of 
officer or his assistant duly qualified by experience to super
intend the work.”

some

There is a vast difference between the methods 
above and those that obtain in

cited
our country, and there is 

no good reason why we cannot adopt such a policy in the 
expenditure of our road and bridge funds 
an rdequate return for the money paid in

as would give us 
as road taxes.

4bo THE CANADIAN ENGINEER Volume 20.

W
 75



March 23, 1911. THE CANADIAN ENGINEER 461
~~r

External influences on concrete surfaces, such as heat, 
cold, sunshine, water pressure, percolation, show their effects 
in two forms of disintegration—Mechanical and Chemical, 
defined as follows :—

Mechanical :
constituents from the surface by the softening action of water 
due to frost, the alternating action of the sun’s rays, result
ing in a periodical expansion of the other surface.

Chemical :
water and gaseous products of combustion in the atmosphere, 
a separation of scales, sometimes thin and thick, which by 
accumulation and an infiltration of strange matter into the 
pores cause a peeling from the surface. In other words 
get a condition of disintegration or corrosion, both from 
within and without, which has been termed “Wall Rot 
Proper.”

Under the second division comes the subject of water
proofing, (Defined by Webster as proof against penetration), 
which may mean everything or anything—and we are sure 
the word has been handled improperly as to its meaning, be
cause of our undying enthusiasm on the subject—although it 
may only mean damp-proofing, instead of water-proofing.

Water-proofing is an engineering problem of much dis
cussion pro and con and does not enter into the subject of 
concrete surface treatment.

A consequent washing away of the softer

The proportion of carbonic acid gas, oxygen
Specifications.

The following essentials should be strictly adhered to 
to insure results for the surfacing of concrete :

Ml exterior or interior surfaces must be free from loose 
scales, sand, grit, grease, oil or other foreign matter.

Surfaces can be freed of such materials by either scrap
ing, wire-brushing, or scrubbing with carborundum brick. 

The lodging of the soluble salts upon the surface is No Muriatic acid or other acid treatment should be used, 
efflorescence, and mainly due to such conditions as above unless the surface is thoroughly neutralized by water 
mentioned, although local conditions and materials govern light alkiline solution.
its area of trouble. Green surfaces should be treated with a thin coat of

Coatings : The need of, and kind of materials : surfacing materials to aid the neutralization of the free lime,
To produce a material for surface coating on concrete has an<* fill the voids on the surface, 

been widely discussed pro and con by all scientific bodies. Aftcr the first coat is applied, evaporated patches should 
Plaster has been found to be unreliable for exterior surfaces. re~coated to insure evenness on the future coats.
Grouts are unstable. All surfaces should be dry and free from moisture to

To obtain an alkali and acid-proof vehicle with a pig- 8’1VC pcrfect adhes,°n. 
ment that will have sufficient wearing body, has been the aim Exterior surfaces of buildings should be protected from 
of the Engineer, Contractor, Consumer and Manufacturer. raln 0r heat whlle drymg.
Thus we will consider a few of the essential factors

1st. Materials should contain a vehicle and pigment 
working in harmony with the conditions upon the surface.

2nd. They should contain an acid and alkali sun-proof 
color and pigment.

you

or a

Costs.
Physical or External Treatment The figures including 

the cleaning and preparing the surface under ordinary 
ditions on two-coat work are generally estimated at 25 cents 
to 40 cents a square yard.

The covering of a concrete surface is about one-half 
that of lead and oil on wood—first coat—and two thirds of 
lead and oil on wood—second coat—and equal to lead and cil 
on wood on the third coat for exterior surfaces.

The labor for the Physical coat treatment is about 
third greater than the application of lead and oil on wood 
for exterior surfaces.

The non-uniformity of surfaces, filling of voids and 
tion explains the covering coats.

On concrete floors the covering of a concrete coating 
or dressing runs from 200 square feet per gallon—first coat— 
to 400 square feet—second coat—according to condition of 
surface.

<<m-

3rd. They should have a sufficiently hard wearing 
face to allow successive coats, without further treatment of 
the surface.

sur-

4th. They should be sufficiently heavy to fill the surface 
voids and stop suction.

5th. They should produce a finish sufficiently close to 
the texture and originality of the surface.

Treatments : Treatments of concrete surfaces are divided 
into two divisions as follows :—

The shallow

one

suc-

or superficial method of treatment is a filling 
of the voids near the surface without discoloration. It is one
that was much sought after in the early stages of concrete 
work, especially 0n Concrete Blocks, etc.

Îhe m0n°lithic type 0f constru<:ti°n has gained No one job is an example of guide-they all differ in 
more favor in larger construction, the Mechanical and Chem- uniformity of conditions.
1C3.1 treatments of surfaces, as outlined are the surfaces mrwt 'pi. _ un ^ ■ i .in need of a shallow or superficial treatment n t " ShaU°W °r superfic‘aI °r treat™"t on coat-

Cement bricks hWt-* treatment mg two coats-costs about H to % per square yard less than
need a light treatment. ’ ^ ^ * S° Surfaces that the Superficial or External treatments depending upon condi-

The Physical or External method of treatment is 
ing of natural materials as a prevention of contact between 
the elements and the construction. The treatment should be 
defined under two divisions.

lions.
a coat- The operator must be careful of the first or priming 

coats as these are the foundations for a perfect bond and 
neutralization of the surface for successive coats.

The operator should produce a surface texture without 
destroying the originality of the surface.

Warning,
No surface is free from dirt and foreign matter and it 

requires the removal of such substances either by wire 
brushing or a light acid treatment to remove stained por
tions in order to secure a 
to.the surface.

In conclusion, I have endeavored to fay before you a few 
of the various methods for surfacing concrete and their 
treatment for a decorative structure.

ist. Damp-proofing and decorative without complete 
obliteration of the texture of the surface.

2nd. Water-proofing only—without the decorative fea
ture, and complete obliteration of the texture of the surface.

Under the first division you have a combination of re
sults, against the mechanical and chemical disintegration of 
the surface, as defined for exterior surfaces. The operation 
should be twofold in its purposes. Damp-proofing and decor
ative m one operation, without destroying the 
surface.

firm bond and penetrating quality

texture of the
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eter and in. thick, with outside reinforcing bands, top 
bottom. The core is a smaller and longer pipe, with a cast- 
steel point and an enlarged cast-steel head. The core fits 
inside the casing, its enlarged head engaging the top ot tfie 
casing and its lower pointed end projecting some 4 or 5 
below the casing. In the head of the core there is an 
driving block which receives the blows of the hammer, 
core is fitted into the casing and both are driven into the 
ground to the desired depth, as indicated in Fig. 1.

THE PEDESTAL PILE. and

Piling has been used by engineers for more than two 
thousand years ; it is the simplest and most natural means 
of obtaining firm foundations in soft and unreliable soils. 
Until recently wooden piles were chiefly used and where kept 
constantly wet, they have been known to last for hundreds 

On the other hand, in a great many cases wooden

tt.
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of years.
piles have rotted away in a very short time, causing thereby 
serious settlement and failure of foundations. The core is then pulled out, and a charge of concrete 

dropped to* the bottom of the casing, as in Fig. 2. Ill e
rammer is now lowered into the casing and driven down 
through this concrete, as shown by Fig. 3. As a, result tlie 
concrete is compressed and is forced out against the soij 
pushing back and compacting- the surrounding earth. Tfie 
operation is now repeated. The rammer being withdrawn 
another charge of concrete is dropped down inside the shell 
and the rammer again driven through it, causing the concrete 
to be forced out still further into the surrounding earth. This 
process is continued until a sufficient volume of concrete has 
been rammed down to insure a footing of the desired size 
The ram is then removed, the casing is filled to the top with 
wet concrete and the pile has the form of Fig. 4.
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i The casing is then removed slowly and evenly, the cop. 

crete falling into position and filling out the thin space 
formerly occupied by the casing. For this reason, after the 
casing has been completely removed, the surface of the con
crete in the shell will be found to have sunk some 3 to 6 ft. 
according to the length of the pile. The volume of concrete 
represented by this sinkage has been found to agree exactly
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action of the elements,Concrete, being impervious to the 
forms therefore a valuable substitute for wooden piling. Con
crete piles, formed and seasoned above ground, or cist down 
in the ground by various means, have been used to consider
able extent both in this country and abroad, and in general 
have proved an economical and reliable foundation. However, 

carrying capacity, none of these piles 
intrinsic improvement over the wooden pile.

SSIü
SSimiti 8
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so far as concerns 1
1represent any

They are either cylindrical or tapering in shape and support 
the load imposed upon them in the same way as do wooden 
piles, i. e., almost entirely by frictional adhesion.

I
iH,

81®wÊmdescribe at someThe pedestal pile, which we 
length, is a distinct and radical change in piling con

struction. It differs from the ordinary wood or concrete 
pile in that a large carrying capacity, in addition to that due 
to frictional adhesion, is derived from the direct bearing 
power of a broad base resting in firm and compacted subsoil. 
The advantage of a pile with a broad base has long been 
recognized. More than a hundred years ago screw and disk 
piles were used in England and in the United States. Rankine 
mentions some cast-iron piles, from 2q to 45 feet long, with 
screws 2 ft. 6 in. in diameter, which carried a working load

P8Si 1

Fig-SFig- 4

with the volume of the casing wall which it replaces. Thi& 
fact has been confirmed with Pedestal Piles placed in mud 
soft clay, trash fills and quicksand, proving conclusively that 
there is no flowing in of the earth after the casing is with
drawn. The resulting pile is a column 17 in. in diameter with 
an enlarged base or Pedestal, as shown in Fig. 5 ar.d Fig. 6

of 67 tons per pile without settlement. Evidently the placing 
of these piles was both laborious and expensive.

It remained, however, for Hunley Abbott to devise a 
method of mushrooming or bulging out this foot in so simple 
a manner that the completed pile, while capable of supporting 
large loads, is no more costly than piles of the ordinary type.

The apparatus necessary to form this pile consists of a 
casing and a core. The casing is a steel pipe, 16 in. in diam-

The formation of the enlarged base or footing is simple 
Little additional labor is required and butand direct. small

added time. The total time required for the complete form
ation 0f the pile is about 30 minutes.
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Where a structure is to be built on soft or unreliable From Patton’s equation we can now compute the carry- 
ground, spread footings cannot be depended upon to carry ing capacity of different types of piles and compare them 
the weight without undue and unequal settlement, 
such conditions, some type of piling is usually found to be single piles and group piles are somewhat different, we shall 
the most economical foundation.

1 nder with one another. As, however, the conditions existing with

Piles provide increased 1 consider them separately.

A straight or tapered pile supports its load almost 
entirely .by friction. The surface area in frictional contact 
with the earth penetrated is from 50 to 150 sq. ft., depending 
on the length and shape of the pile, while the area of its 
base, transmitting a load by direct pressure on the subsoil, 
is seldom greater than one square foot. With the average 
wooden pile, the area of the point or base; is about .275 sq. 
ft., and with the ordinary tapered concrete pile it is about 
the same, while with a large straight concrete pile it may 
be as much as 1.4 sq. ft.

Because of this small base area, an ordinary pile does 
not derive much bearing power from the soil at its foot. A 
plain straight or tapered pile must depend almost entirely on 
frictional resistance to transmit load to the subsoil, and as 
natural conditions usually limit this resistance to low value, 
the load finally placed upon the subsoil is far less than its 
safe bearing power.

Regarding the manner in which a pile supports its load 
by friction, E. P. Goodrich (Trans. A.S.C.E. XLVIIl No. 
021), points out that “When a pile is supported entirely by 
frictional resistance, the actual region supporting the load is 
some deep ground level at which the frictional resistance 
holding the pile has been transferred through the earth in 
the shape of a conoid of pressure, the base of which gives a 
total bearing' value equal to the load and a, unit bearing 
value which the earth at that lower level will support. Each 
kind and degree of compactness will give a different angle 
for the slope of the conoidal surface.’’
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Fig. 6.

carrying capacity by transmitting :h? load to the firmer and 
more reliable subsoil underlying the surface soil. A pile 
develops this carrying c; p city in two ways: fy the fric
tional resistance of its surface with the sail penetrated and 
by the direct bea.ing of i:s base upon the subsoil.

In “A Practical Treatise cn Foundations,’’ by Pat.on, 
the following equation is given for the to.al carrying capacity 
of a pile :

L = bA+fS, in which
L = the safe supporting pow’er cf the pi’e., 
b = the safe bearing power per sq. ft. cf the soil at the 

point or base of the pile,
A = the area, in sq. ft., of the base of the pile, 
f = the safe frictional resistance per sq. ft. of soil pene

trated by the pile, and
S = the number of sq. ft. of surface in contact with the 

soil.

I atton further states that, as A and S are known from the 
size and shape of the pile, if we know b and f, we can 
determine the supporting power of the pile under any con
ditions. For most cases b, the bearing power of the soil at 
the foot of the pile, can be quite accurately predetermined, 
but f, the frictional resistance, is of a somewhat less deter
minate nature. It ranges in general from 100 lbs. per sq. ft.
in the softest soils to 600 lbs. per sq. ft. in compact sand and 
gravel.

Fig.7. Fig. 8.

By assuming the existence of a conoid of earth, distri
buting the pressure from the pile over a broad surface of 
subsoil, it is possible to explain w'hy a pile supports a fairly 
large load by frictional resistance alone. Referring to Fig. 7,
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The carrying capacity of a group of ordinary piles -de
pends upon the closeness with which they are driven. The 
less the distance between their centers, the more the soil 
between them is compressed and compacted and the 
frictional resistance will be developed between the earth 
the surface of the piles. Referring to Fig. 8 we see that when 
a group of tapered piles are driven into the earth, their load 
is transferred to the subsoil by the columns of earth between 
them and the conoid of earth surrounding the outside of the 
group. Around the outside of the group of piles, the load on 
the subsoil depends upon how close the piles are driven 
upon the amount of frictional carrying capacity resulting- 
from the adhesion of the pile surface to the earth penetrated

The subsoil beneath the first group of piles is loaded b y 
the direct pressure of the base area of the piles, which has 
already been shown to be practically negligible, especially- 
with tapered piles, and by the pressure of the bases of the 
columns of earth between the piles. The pressure which 
these columns of earth can transmit to the subsoil is in turn 
limited by the loading which the piles can transmit to the 
earth columns by frictional resistance.

The closer the piles are driven, the more compact the 
earth between them becomes. Thus the frictional resistance 
between the pile surface and the earth penetrated is incre 
ed, and the more capable 
ferring load to the earth down in the region of their bases.

tiowever, regardless of the number of piles in the group 
j and the closeness with which they are dr.ven,

we see that the pressure transferred by the surface of the pile 
to the earth penetrated, is in turn transmitted by the cone of 
earth to a broad area of subsoil. As the depth increases the 
unit pressure per sq. ft. on the subsoil becomes, less and 
less.
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load supported depends upon the closeness with which 

they are driven, thus determining the compression 
of the earth between the piles. Practically all 

the load is carried by frictional resistance.
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or"The load transmitted to the subsoil by this conoid is in 
any case limited by the frictional resistance between the pile 
and the earth surrounding it. For instance, a fair load on an 
ordinary pile is 20 tons. If the pile in Fig. 7 is 30 ft. long 
and if the conoid of pressure has an angle of 15 degrees, 
that is, an angle of 7% degrees with the axis of the pile, 
corresponding to a certain texture and degree of compact
ness, the area of the base of the cone, 30 ft. below the surface 
of the earth, will be 63.6 sq. ft. As the total load on the pile 
is 20 tons, it is evident that at this depth the unit pressure 
per sq. ft. of subsoil will be only about Vi of a ton per sq. 
ft. The pile therefore develops far less than what is the safe 
bearing power of the soil even under the most adverse con
ditions. Again, if we assume that conditions are such that 
the angle of the cone is only 6 degrees, namely an angle of 
3 degrees with the axis of the pile, then the area of the base 
of the cone, 30 ft. below the surface of the soil, would be 
about 10 sq. ft. If the pile were again carrying 20 tons load, 
each sq. ft. of subsoil would then be loaded to two tons. Fig. (10) A group of Pedestal Piles. The broad bases of the 
Even this figure is quite low. piles run together and form a continuous footing on

It is evident then, that the limitations to loading of an the subsoil, thus developing the full bearing power 
ordinary pile by reason of the small frictional adhesion which of the earth. The strength of this foundation
can) be developed between its surface and the earth pénétra- is equivalent to a masonry pier,
ted, results in the subsoil being greatly underloaded.
Accordingly the most promising method of increasing the 
carrying capacity of a pile is to make it of such shape that 
the subsoil surrounding its base is loaded to the fullest 
extent. The frictional loading is transferred to the subsoil 
by a conoid of pressure similar to that obtained with the 
pile in Fig. 7 and in addition the subsoil is directly loaded 
by the pressure of the broad base upon the subsoil.
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the earth and the pile surface limits the frictional loading 
a low figure. Furthermore, while by reason of the compres 
sion of the soil between the piles, the frictional resistance j 
that region may be somewhat increased, still around 
outside of the group no such advantage is obin.-.ed.

On the other hand, the carrying capacity of a group of
to that of a

the

Pedestal Piles is practically equivalent masonry

-
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looting on the subsoil. Fig. g shows a group of pedestal 
piles on the same centers as the piles in Fig. 8. The 
strength of the foundation depends only to a slight degree 
upon the carrying capacity of the columns of earth between 
the piles and the frictional resistance of the surface of the 

The load is directly transmitted to the 
firmly compressed subsoil by concrete footings and the full 
strength of the subsoil is developed around the outside of 
the group of piles as well as inside. Thus, with a group of 
pedestal piles the load which can be carried is far in excess 
of the loading possible with a similar group of ordinary 
piles. Or, looking at the matter from the other point of 
view, with a small group of pedestal piles, as much load can 
be carried as with a group consisting of two or three times 
as many ordinary straight or tapered piles.

The patent for these pile is held by MacArthur Concrete 
Pile and Foundation Co., of New York, who also furnish the 
pile in place.

street, there is usually a crack along the driveway each side 
of the tracks, if the subsoil is impermeable clay or of such 
a nature as to retain water. At intersecting streets which 
cross the paved street, the crack does not continue 
the intersection, presumably because the travel 
street and around the corners packs snow and permits the 
frost to penetrate over sufficient area to raise the pavement 
uniformly without breaking it ; but where the intersecting 
street comes in from one side only, the crack runs off toward 
the opposite curb as it approaches the intersection, and 
tinues across the intersection, coming back to the crown 
again on the other side.

across
piles with the earth. across

con-

(e) A careful examination of the concrete foundation 
under the longitudinal crack will reveal the fact that the 
foundation is also cracked. Is this expansion ? And yet 
the specifications of the National Paving Brick Manufac
turers’ Association, admirable and complete in most respects, 
make no provision for drainage except the statement that 

If the ground is spouty clay, tile drainage should be pro
vided to carry off the accumulation of wet;” and even this 
meagre suggestion is modified by the statement that 
derdrainage is not absolutely essential, but in wet and spouty 
clay under-stratum much is added to the durability of the 

The first essential to be recognized in the studv of the ®tructUTe By keeping the sub-foundation dry, and under 
-cause of the failure of cement filled, or “grouted,” brick oregoinfi' conditions is the only way to accomplish the 
or block pavements by cracking of the paved surface, is aAT^'” • N° mention of frost- The reP°rt of the 
that these failures are due not to a single cause, but to pSp. alt Committee of the Organization for Standardizing 
several distinct and widely differing causes. A fairly . aVing Specifications provides for drainage “when the soil 
careful investigation of available literature on brick pave- 15 ° ,S“Ch & <;harac‘er that “ retains an excessive amount of 
ment construction has failed to bring to the writer’s at- '?01Stum* such as clays subject to swelling or heaving under 
tention any competent analysis of these various causes of make^n" ° 1051 but the rcPort of the Brick Committee
failure and the corresponding remedies k "° ment,on of underdrainage. Technical books also

The following are causes of cracks in brick or block incxperienced
pavements which the writer has observed ; and they are t ,tti .mdeed to warn hlm of the danger of frost.
Placed, he believes, in the order of their importance and frv- . , "T a* U « an established fact that frost has no
quency of occurrence, and will be discussed separately in ' " ‘ ° 5^ °r hCaVC a"y klnd °f SGl1 fr°m Which the
that order: separately in | moisture ls thoroughly drained, the writer

CRACKING OF CEMENT GROUTED BRICK 
PAVEMENTS.*

By Earle R. Whitmore, City Engineer, Port Huron, Mich.
‘Un

ventures the
opinion that the best way to prevent this form of cracking 
is to provide a suitable drain under each curb where the sub
soil is clay, and connect same with sewer inlets.

1. Frost.
2. F.xpansion.
3. Settling of sand cushion. Such
4. Settling of sub-grade drains should be placed about three feet below the top of the
5- Contraction between transverse expansion joints. o^he""ciblTca rT" ^ ^ ^ "P *° ^ b°tt0m

.. Frost. The writer’s observations seen, to him to field stone l , ™prove bevond doubt that -, , , ; hcw stone- Placing cross-drains under theP ove beyond doubt that the longitudinal crack along the ! probably to be discouragedzn **,o -yr :,h™»" ~ „dx.™? -t 4 ~ e r-srs z-*-
it is the wrong solution.

or small 
pavement is 

penetrate 
seems 
water

as water cannot

pavement toward the curbs ; and 
carry water under the pavement 

during the wet season, where it may percolate through the 
sub-grade, rather than to remove it. Too shallow side-drains 
are also to be guarded against.

Also, the writer does not consider his

The following observations sup
port the layman's theory:

(a) These longitudinal cracks invariably 
in the form of 
when the

first appear
a very small and insignificant appearing crack, 

goes off in the spring.
(b) Where the sub-soil is clay, the cracks 

where ample expansion joints 
as well as where there

. observations
sufficiently final to warrant the omission of expansion cush
ions next the curb, in view of the fact that all modern paving 
specifications require such expansion cushions. His personal 
opinion, however, is that they seldom if ever serve any useful 
purpose except on very wide pavements. It is undeniably 
true that after the crack is once started it continues to widen 
from the action of alternate expansion 
but I have never

snow

are found
are provided next the curb, 

are no expansion joints 
(e) Where the sub-soil is sand, or on fills where there is 

good natural drainage, these cracks are “conspicuous by 
their absence,” even where there are no expansion cushions, 

(d) The cracks follow along the line
and contraction ; 

a crack of this kind that appeared to 
have been caused by expansion originally.

2. Expansion.—Expansion cracks occur on a hot day in 
summer, usually at a crown in the longitudinal 
the paved street, where several courses of brick are 
times thrown into the air with considerable violence, and 
when the repair gang comes to relay them they find that

seen
of travel

street usually along near the crown, where the 
packed by traffic during the winter and the frost 
deepest. Where there

on the 
snow is 

penetrates 
or more car-tracks on the

grade of 
some-

are one

*From a paper before the Michigan Engineering Society.
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foundation in this manner. It could probably be avoided by- 
filling- and rolling the macadam foundation in about the same 
manner as for a finished macadam pavement, but there 
would usually be no economy in that. It is believed that a 
good concrete foundation is the most economical in the long- 
run, except possibly under some very exceptional conditions.

(b) If -sufficient care is not exercised in forming the 
surface of the concrete foundation parallel with the plane of 
the required pavement surface, the sand cushion will be of 
varying thickness, and therefore liable to settle unevenly.

(c) The foundation having been properly laid, if the 
cushion is carelessly luted it will still be of unequal thickness ; 
or if spread with a templet, and the templet is not carried 
back and drawn over the surface several times, the surface 
will invariably be wavy and cushion of unequal thickness. 
It is a serious mistake to leave the sand cushion uneven, 
depending on the rolling to level it. The roller will probably 
make it appear quite level, but some of the blocks will be 
well bedded while others will have received practically no 
benefit from the rolling, and these will naturally settle later 
under traffic.

(d) If the sand is partly dry and partly moist when 
spread, it will naturally settle unevenly. If the sand were 
all uniformly moist, the settlement would perhaps be as 
uniform as though dry sand were used ; but a pile of sand 
is often dry on the outside and damp inside, or vice versa, 
and may not be thoroughly mixed in spreading. When such 
sand is used it should be dried, or if it were moistened 
uniformly by sprinkling the 
served.

there is at least one row of the blocks which were thrown out 
that cannot be relaid. This form of cracking is quite spec
tacular, and furnishes exceptional opportunities for advertisers 
of bituminous fillers. At the same time the damage to the 
pavement is comparatively slight and easily repaired.

Where there is no abrupt change of grade to permit 
the pavement to buckle, the observations of the writer seem 
to indicate that the filler between the brick courses is some
times crushed in places, and the surface cracked into diamond
shaped or triangular divisions, the cracks following the joints 
and seldom breaking a brick. If there is a bend or angle in 
the paved street, the effect of expansion will be carried to 
this point of weakness, and will shove the angle considerably 
out of line.

The specifications of the National Paving Brick Manu
facturers’ Association provide expansion cushions along the 
curbs only, no transverse joints. The report of the Brick and 
Granite Block Committee of the Organization for Standard
izing Paving Specifications also provides for longitudinal 
expansion joints only, being practically copied from the 
specifications of the National Paving Brick Manufacturers 
Association. I understand that the secretary of the associa
tion, Mr. Will P. Blair, maintains that the longitudinal, ex
pansion, failing to find room to act longitudinally, is in some 
mysterious manner transformed into transverse expansion, 
and is then taken care of by the side cushions. This may be 
true to the extent that the breaking of the surface into 
diamond-shaped or triangular areas probably has a tendency 
to force the brick apart and outward tow.-ml the curb to some 
extent ; but this is taking care of the expansion after it has 
done its damage.

These diagonal cracks, zig-zagging along the brick joints, 
inconspicuous, and in fact are often not visible except at 

such times as foggy mornings, when each crack is outlined 
by a line of moisture, 
longitudinal crack caused by frost, and make no spectacu
lar expansion like the failure by buckling of the paved sur
face ; but they extend over the whole surface of the pave
ment, tending to destroy its waterproof condition, and form
ing starting points for the jar of heavy traffic to begin its 
destructive action ; and no doubt shorten the life of the pave
ment much more than the widely advertised buckling, which 
is all in one place and easily repaired.

It is believed that the most logical method of preventing 
this form of failure is to provide frequent transverse ex
pansion joints, and that these joints are best formed by 
laying several courses of brick about one-fourth inch apart 
and filling these quarter-inch joints with a suitable bitu
minous filler before grouting the balance of the pavement. 
The use of single expansion joints one-half inch 
in width is to be condemned for several reasons : it makes 
a bump for loaded vehicles, causing a hammering action 
on the adjoining brick which soon loosens them, and the 
fault thus started spreads rapidly under traffic ; the bitu
minous filler is very apt to run in a wide joint from the 
crown toward the curbs in warm weather ; the expansion 
sometimes forces the bottoms of the blocks next the ex
pansion joint together, while the tops are held apart by earth, 
etc., which has become packed into the joint, causing the 
brick to heave up next the joint.

3. Settling of Sand Cushion.—This occurs from several 
sub-causes :

(a) If the sand cushion is spread on a macadam found
ation, it is apt to work down into the foundation in places 
and cause unequal settlement, thereby breaking the paved 
surface. One or two cities, at least, have had disastrous re
sults from attempting to lay brick pavements on macadam

purpose might besame

( racks caused by settling of sand cushion are usually 
roughly rectangular, do not break across the bricks, and the 
inclosed rectangle drops below the balance of the pavement. 

I hesc rectangles vary in size from two or three bricks to 
several
ficicntly heavy to break the bond of the grout, and if the 
bond does not break an arch is formed, giving rise to the 
rumbling noise so often complained of. If not repaired at 

the fault spreads rapidly, under the hammering action 
of traffic, over the surface of the adjoining pavement.

I he proper thickness of the sand cushion has been the 
subject of much discussion. The writer believes that any 
thickness from one to two inches is all right, if properly 
applied. Some have claimed that a mortar-bed, in place of 
the sand cushion, is the panacea for all these difficulties. It 
is probable that a mortar-bed properly prepared would give 
satisfactory results, as it has been extensively and success
fully used for creosoted wood block pavements. The sand 
cushion is probably equally good, or better, if carefully and 
properly handled.

4. Settling of Sub-Grade.—This fault is also due to 
various sub-causes :

are

square yards. They go down under traffic suf-They are not conspicuous like the

once

or more

Pavements laid across fills are very apt to settle. It is 
only with the greatest care that a fill can be made so that it 
will not settle more or less.

Improperly filled trenches for sewer, water and gas pipes, 
etc., often cause settlement many years after the pavement 
is laid. The pavement arch is strong enough, perhaps, to 
bridge the trench when settlement first starts, but as the earth 
from the sides of the trench is gradually jarred down the 

widens until it becomes too broad to support the loadspan
of traffic. Too great care can hardly be exercised in properly 
back-filling such trenches.

Very wet and undrained sub-grade sometimes is the cause 
Suitable side drains would usually remedyof this trouble.

when moisture is the cause.the matter
(Continued on Page 477-)
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ESTABLISHED 1898. I XX lth thc above heading one of our leading Canadian 

I dailies devoted some considerable space to informing their 
readers of the good time in store for the laboring men, 
the splendid prospects for emigrants receiving employ
ment, and the usual good wages that are attendant upon 
scarcity of labor.
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Such headings are bound to attract to Canada a 
number of unemployed from other countries, but it 
should be pointed out that, although there is a scarcity 
of labor the scarcity exists largely in men specially 
trained. Unfortunately, many of the newcomers are not 
in any way suited for this
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CANADIAN TREE VALUES.
Telephone

Within ten years the price of Canadian forest 
ductions have in some cases doubled, and in 

I quadrupled, and, for those uses to which cement cannot 
I ** a(,aPtcd and timber is necessary, the values are likely 
to go even higher. In ten years pine has trebled in price 

1 .! quadrupled, and cedar more than doubled. Sucli 
timbers as walnut and hickory are becoming almost

I he Ontario legislature has given some consider- ‘ 
able attention to the forestry problem, and a very inter
esting bill is presented to the House by the Honorable 
the Minister of Agriculture, entitled “An Act Respecting 
Reforcstration by Counties. ”

The Act states that

pro-
some cases

and Concrets-
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2. The municipal council of 
pass by-laws :—

(a) h or acquiring by purchase, lease or 
otherwise such lands designated in the by-law 
as the council may deem suitable for reforesta
tion

a county may
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purposes ;
(b) For planting land so acquired and for 

preserving and protecting the timber thereon ;
(c) For the management of such lands and 

the sale or other disposal of the timber grown 
thereon ;

467
468
468
468

(d) For the issuing of debentures from time 
to time for the purpose of providing for the pur
chase of such lands to 
$25,000 in any one year.

3. No by-law shall be finally passed under 
this Act until the same shall have been approved 
in writing by the Minister of Agriculture.

4SI

454 amount not exceedingan
• 456

457
• 460
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There are thousands of stony or sandy hillsides and
471 thousands of creek banks now valueless that could be
472 tumed to profitable account in the growing of timber.
474 There are innumerable wood lots that could be made a
475 s.ource. of mixed timber supply. There are marshy loca-
477 tions in which cedar, elm and spruce could be well and 

profitably grown, and not only would these reserves
478 form a source of future timber supply, but they would 
481 be a great aid in the regulation of our water supply
6° systems.

46g
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Investments in timber areas and in the growth of Considering that this is the first year of operation,
trees, although profitable, are so slow at bringing results we consider the company are to be congratulated upon 
that it is only the occasional individual who will chance their favorable report, 
the investment. For that reason we think it a very wise 
movement on the part of the Government to make it ' 
permissible and possible for the county councils to take ' 
up the matter of reforestration.

THE HYDRO-ELECTRIC SITUATION IN 
ONTARIO.

Some years ago Niagara Falls were spoken of as 
Ontario’s “White Coal Supply. ” The phrase was catch
ing, and soon the water powers of the province became 
valuable both as means of producing electric energy and 
as valuable propositions for brokers to exploit.

It was felt by some that the high charges for electric

CANADA CEMENT COMPANY, LIMITED.
Annual Report.

The first annual report of the Canada Cement Com
pany, Limited, which is the statement of the affairs of energy was unfair, since the province held in their own 
the company up to and including December 1st, 1910, rights some of the most valuable of the water powers.

To insure the people of the province of receiving the 
This report is of interest to others than the share- greatest benefit from their water privileges an Ontario 

holders because of the comments and criticisms made of Hydro-Electric Commission was formed who had ad- 
thc company at its formation over a year ago. ministered the distributing of electric energy. Although

The report states that the consumption of cement t!lcic *las ^>ecn several clashes between several corpora- 
during 1910 was not nearly so large as it was antici- t,ons and th? Hydro-Electric Commission, yet the most 
paled ; and, because of the falling off in consumption one is in the city of loronto, and on page 475
and the inability of the railroads to furnish sufficient cars 11 t.,s ,ssue we publish some interesting information 
at the height of the shipping season, the company were mg on l4lc situation in loronto, partly because of 
compelled to carry over to this coming season over 1 10 ln|crest it creates in that city, and also because it 
780,000 barrels of cement. was a falr indication of what will likely occur in a nurn-

Contrary to the criticism made a year ago, the price *>cr 1 '* Ontario municipalities, in which situation a 
of cement during 1910 was at a lower figure than ever num“er °f “ur engineers are interested, 
before, except during a short period in 1909, when prices n Edition to what has already taken place, the
were generally slashed. This lowering in the price of Hon' Mr" Cochrane has introduced a bill, which was 
cement was due principally to improved methods of B'vc"on page 4^3 of our last issue, and it is understood 
manufacture and improved methods of distribution, which that ,Mr’ McNaught (Toronto) will this week put through 
prevented long hauls. 1 «forging the power and scope of the Ontario

During the season of 1910 the mills were only “.vdro-Electric Commission. Altogether the situation is 
operated to 57.6 per cent, of their capacity, but during v<=ry unusual, and requires very careful handling in the 
the coming year there is such a good prospect for large lmmediate future, 
work where cement will be used that they anticipate con
siderable increase in the consumption.

has been issued to the shareholders.

TESTS FOR DRAIN TILE.
To look after the trade of Manitoba and the middle -----

West the company have purchased a site near Winnipeg, Some of the most interesting exhibits at the Cana- 
where, during the coming season, they expect to produce dian Cement Show recently held in Toronto were ma

chinery in connection with the manufacture of cement 
With the view of educating the public and popu- tile. We refer now more particularly to smaller sizes 

larizing the use of cement, in addition to the ordinary such as may be used for underdraining or weeping tile 
advertising, the company has published a small book under and around walls and foundations, 
illustrating some of the many uses to which cement may Standard specifications for cement and clay tile for
be put, for which there has been a great demand, 25,000 drainage work are something that are very much required 
applications for same having been received during the in Canada. In the past, clay tile have had the field 
past six months.

For the purpose of stimulating interest in the com- mostly on the salesman’s recommendation, 
pany on behalf of the employees, both in efficiency and j 
cheapening production, as well as creating a feeling of far more necessary that careful specifications be used in 
good-will, the directors think that it may be expedient the purchase when the purchase of such material is 
to introduce a system, already adopted by several large required, and the Canadian Society of Civil Engineers 
industrial corporations with beneficial results, viz., to should co-operate with the Cement Association in the 
enable employees to become the possessors of preferred formulating of such specifications, so that the purchaser 
and common stock at prices which will be attractive to may have something to work under and the manufac- 
them, the employees paying a fixed amount per share turer have a standard to work to.

The set standard of quality would do a great deal

cement.

en
tirely to themselves, and the tile have been disposed of

With cement and drain tile competing, it will he

per month out of their earnings, and the company car
rying the stock for them, charging a rate of 5 per cent, to minimizing failure and to place these two materials on 
interest. If the plan is put into effect, all dividends will a fairer basis where they come into competition.
be credited to the employees applying for the stock. ______ , ^ ,---- ----
1 his stock will be held in trust for the employee for a
term of five years, excepting in exceptional cases, such . , _T 0
as death, when his heirs will receive what benefit a de- different brick yards of the Province of Nova Scotia during 
ceased employee has derived from subscribing to the the last year. This quantity is practica y t e same as the 
stock. quantity manufactured during the previous year.

A total of 21,305,500 bricks were manufactured at the
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THE GRADING OF MATERIALS IN THE 
AGGREGATE.*

If on the other hand the proportions of the materials 
aie changed on account of the fewer voids in the mixed 
and less sand and cement are used a saving in these 
materials results.

stone

H. P. Bowes.
Proportioning by Void Determination.

The method often used in determining the voids in 
and sand by finding the quantity of water that 
poured in to the voids of a unit measure of stone or sand and 
then the amount of sand or cement as the amount required 
to fill the voids in the stone or sand is not satisfactory. The 
greatest inaccuracy of this method is due to the difference 
in compactness of the materials under varied methods of 
handling and to the fact that the actual volume of voids in 
a coarse material may not correspond to the quantity of sand 
required to fill the voids. For the grains of sand separate 
the stone and with most aggregate a portion of the sand is 
too coarse to get in to the voids of the coarser material. 
1 hat is in a mass of graded stone many of the individual 
voids are

The firm with which I am connected, namely the Warren 
Bituminous Paving Co., have made a specialty of the grad
ing of the materials used in the surface coat of roadways and 
have met with a great deal of

The specifications for the grading which they have 
adopted call for the mineral aggregate being proportioned 
to size so as to produce a mass having 21 % or less of voids 
at the time of construction. They have found that any method 
of construction calling for the use of mineral aggregate will 
reach a degree of perfection proportional to the ability in so 
grading or arranging the mineral constituents as to reduce 
to a minimum the existing voids. Then with the addition of 
the proper mortar a mass will result which will not only be 
dense but will be nearly waterproof.

Upon the other hand the farther these principles 
receded from, the more certain failure is courted.

It would then seem that the paramount principle is the 
proper grading of the mineral constituents.

stone 
can be

success.

so small that the larger grains of natural bank sand 
will not fit into them but will get between the stones and 
increase the bulk of the mass, this increase in bulk means 
that more sand is required than the actual volume of voids 
in the coarser material.

are

Perhaps the most practical way of obtaining the desired 
proportions after all is by ;
Volumetric Proportioning by Trial Mixtures.

An accurate and simple method to do this is by trial 
batches. 1 he apparatus is easily obtained at any time con
sisting as it does of a scale and a cylinder which may be a 
piece of wrought iron pipe 10 to 12 inches in diameter capped 
at one end.

Perhaps this subject really applies more forcibly to 
reinforced concrete work where great strength is required for 
the least possible weight for large and important structures, 
it pays from an economic standpoint to make very thorough 
studies of the materials of the aggregates and their relative 
proportions. This fact I fear has been seriously over-looked 
in the past and thousands of dollars have sometimes been 
wasted on single jobs by neglecting laboratory studies or by 
errors in theory.

Measure and weigh the cement and stone and 
water and mix on a piece of sheet steel or other non-absorbent 

Since cement is always the most expensive ingrediment material. 1 he mixture having the constituency the 
the reduction of its quantity which may very frequently be intended to be used in the work. The mixture is placed in the 
made by adjusting the proportions of the aggregate so as Dander carefully tamped and the height to which the pipe 
to use less cement and yet produce a concrete with the same is fi,Ied *s noted, 
density, strength and impermeability together with the re
duction of size, is of the utmost importance.

same as

I lie pipe should be weighed both before and after being 
filled so as to check the weight of the material, 
cylinder is then emptied and cleaned.

Mix up another batch using the same amount of cement 
and water slightly varying the ratio of the sand and stone but 
having the same total as before.

The
If gravel or stone having particles of uniform size, is 

used, it must be recognized that the work will cost 10%’ or 
upwards more on account of the additional quantity of 
material required to make a given volume of concrete.

In measuring the gravel or stone before mixing there 
will be less solid matter in the

Note carefully the height 
in the cylinder again which will be a guide to the other 
batches to be mixed. I rials are made until a mixture is 
found that gives the least height in the cylinder and at the 
same time works well while mixing, all the stones being 
covered with mortar, and which makes a good appearance.

It is obvious that the uniform stone measured contains 1 hls mcdlod Kives fairly good results but does not give
less solid stone than the graded stone. The spaces between the chan#es m the physical sizes of the sand and 
the stones in the first case are very nearly equal to the volume t0 Secure the most economical composition as would be shown 
of the solid particles and as the measure of sand is one half by a ,llorou^h mechanical analysis.
that of the stone and the particles of cement fill the voids in Mr' A; E- Schuite in studying the properties of m tterials
the stone, this sand and, cement mixes in between the stones f°r Bituminous Macadam Pavement for the Warren Bros, 
filling the spaces or voids and resulting in a mixture but very C°" has vei>‘ effectively developed the method of volumetric 
slightly greater in volume than the stone alone. synthesis with dry materials.

In the second case the spaces between the large stones Various classes and sizes of stone sand and screenings rang- 
in the stone measure are filled with graded smaller stones so *ng from three inches in diameter down to that which passes 
that there is a much smaller volume of space or voids. Hence a 203 mesh siev?- He found that the best method for 
when the sand and cement are mixed with it the volume of P3^1^ dry mater ais such rs sand gravel of broken stone, 
the mixture becomes considerably larger than the original *S to p^ace them in a vessel the shape of a 
bulk of the stone. Consequently if we are tied to definite with the lar^est diameter at the bottom. The cone is filled 
proportions of materials more concrete will be made with the coarsest material and taken by a laborer who com- *
graded stone than if the stone has been screened to a uniform pacts hy repeatedly striking the cone against the ground 
size. keeping the measure full by adding new material of the same

kind. When it ceases to settle the contents are emptied and

measure and consequently 
more sand and cement will be necessary to fill the spaces 
between the stones. This fact is often overlooked even by 
experienced men.

stone so as

His experiments included

corn-

cone,

*Paper read before the Canadian Cement 
Toronto, Ont., March, igu.

m xed with a portion of a finer material, replaced in the 
measure and compacted as before.

Association,



THE CANADIAN ENGINEER Volume 20.470

materials in similar proportions. The average improvement 
in strength by artificial grading under the conditions of 
tests was about 14%. Comparing the tests of strength of 
concrete having different percentage of cement it is found 
that for similar strength the best artificially graded aggre
gate would require about 12% less cement than like mixture 
of ungraded materials.

By repeated trials the exact size and maximum volume 
of successive finer materials which may be added without 
appreciably increasing the bulk of the coarsest after thor
oughly compacting are determined. Mr. Schutte has found 
that for different shapes of particles the proportions of each 
size must be varied, but, having determined the required 
percentages for a certain stone, that is for a stone from a 
certain quarry, the proportion of the sizes from day to day 
need be varied but little.

Effect of Grading Aggregate on the Density of Concrete.
I he fact that the densest mixture is secured with par

ticles of different sizes is very evident from the slides which 
we have here and needs no ether pro f, 
least density and hence the greatest percentage of voids 
occurs when the grains arc all of one size, 
this proposition that the smTlest percentage of voids 
in a mixture graded so that the voids of each size are filled 
with the largest particles which will enter them, is also 
illustrated by the nrxt slide and hence is very important in 
its application to the selection of materials for concrete. The 
mass of this last mixture is evidently denser, that is, contains 
more solid material. This relates directly to the difference 
between mortar and concrete. The substitution of stones for 
small masses of sand reduced the voids and consequently 
the quantity of cement required. Extending this principle 
to the fixing of the proportion of sand and stone it is evid.nt 
that for maximum' economy and equal strength there should 
be used the largest possible quantity of stone in proportion 
to the sand.

(2) That the strength and density of concrete is affected 
but slightly, if at all, by decreasing the quantity of medium 
stone of the aggregate and increasing the quantity of 
coarsest stone. An excess of stone of medium size on the 
other hand appreciably decreases the density and strength of 
the concrete.

It fol'ows that the Perhaps it might be worth while calling attention to the 
effect which dampness has on the volume of sand and stone 
screenings and stone, especially sand and stone screenings, 
and hence of the allowance necessary to make for this. This 
diagram was plotted by Mr. Fuller from experiments from a 
single sample of natufal sand mixed by weight w.th varying- 
P rcer.tages of water and illustrates the effects of moisture 
upon the actual perc ntage of voids in sands loose and tamped. 
I'hc volume produced by varying degrees of compacting 
located between two curves. It is noticeable that both loose 
and tamped sands increase in volume with the addition of 
water and reach a maximum at about 6% of water, then de
crease to finally return to slightly less than their original 

The same sand it may be seen may contain from 
27 % to 44 % of absolute voids according to the percentage of 
water and degree of compacting. The percentage of water 
by weight which will give the greatest bulk corresponding 

Mr. Fuller who has experimented a good deal along this °f course to the largest percentage of voids varies with 
line found that by grading the materials of his aggregate, different sands from 5% to 8%. 
figuring zt a point where he on y r quirei one part of sand 
to five parts of stone, that for this mix the modulus of

The converse in 
occurs

are

bulk.

Here is a slide showing an ordinary stone crushing- 
outfit with a sectional screen of three different sizes of mesh, 

rupture was 504 lbs. per square .. h ; as he increased the The screen used by the Warren Bros. Co., is composed of 
amount of sand the strength decreased ; when he reached one screen within the other. The stone is delivered into the
equal parts of sand an I stone the modulus of rupture was Cnd of the screen cf course wh ch contains the smallest 
355 lbs. per square inch and when he had twice as much openings. The inside screen of the first section would be 
sand as stone the modulus of rupture was 210 lbs. per square about )i" mesh, the outside about a ten mesh and not quite 
inch. The total amount of aggregate in each case was the so long its the % " section so that the fine material passing 

th - ten mesh would fill directly into a bin below and the % " 
In 1910 tests were made at the New Jersey Water Co’s be delivered from the end of the outs de screen to ano her bin. 

reservoir on the comparative strength of different proportion Similarly with the ether two sections, the second section 
of concrete aggregate. These tests indicated that for the would be about H" inside and yi" outside and the third 

was a certain mixture of sizes of the j inside and 1" cutside. This only re mi s of course of 
aggregate which with a given percentage by weight of ce- the grading of the stone into six different sizes, 
ment to the total aggregate gave the h ghes breaking

same, namely 1 part cement to 6 parts sand and stone.

materials used- there

The bins for receiving have a chut" at the hott m and a 
strength. In practice it was also found that the concrete made slide to control the flow of the stone. Below- these bins is a 
with thin mixture worked more smoothly in placing. I hose hopper set on a six beam scale so that the desired amount of 
tests led to a more extended series of experiments by Mr. v;ich sjze of stone can be drawn int0 the hopper without 
Sandford I hompson and Frederick I aylor at Jerome Park changing the weights on the beams. Of course this method 
Reservoir, New \ork. I he method of procedure and results would not be applicable to concrete work unless the mixer 
of vests are given by Wm. B. Fuller and Sindford Thomp 01: was set directly below the hopper, for if the materials are 

I ransactions of American Society Civil Engineers, Vol. 59, loaded into wagons or carts and dumped in piles the large 
page 67, 1907. The Mechanical analysis diagram of their stones roll to the outside of the pile and very little good 
tests furnished a ready means of studying the effect of would result from the previous grading, 
various siz.d particles on the density of concrete. For this The only feasible manner to take care of the different 
purpose crusher run stone and bank gravel were screened sjzes 0f stone ;f the screens are not near the work is to use 
into twenty-one sizes ranging from 3" down to that passing a bins to hold the different sizes of stone, 
too mesh sieve and over 400 tests w-ere made with different 
combinations of the sizes of stones to obtain the proportions 
which would produce the densest During the year ending Sept. 30th, 1910, 322,974 tons of 

quarried in Neva Scotia: h s being n in
concrete mixture. From

these tests they derived the following laws:__
O) -Aggregate in which parts have been specially 

ded in sizes so as to give when water and cement are added 
an artificial mixture of greatest density produces concrete of 
higher strength than mixtures of cement and

weregypsum
crease of 23,929 tons over the amount quarried during the 
previous year. Of the gypsum quarr ed 10,500 to rs were used 
■ . manufacture of gypsum products in the Province, the
balance was shipped to the United States.

gra-

natural
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SEWER GAS AND THE BEEMAN DEODORIZING 
MACHINE.

combustion of the alcohol fumes produces formaldehyde in 
sufficient quantities to deodorize the sewer air when it 

emerges from the manhole. The machines will deodorize 
sewer air.

The advantages of the Beeman Sewer Deodorizing 
machine might be put in short form as follows:------

Small cost of machine ; no interference with sewer air 
shafts ; economy in operation as the burners run automatic
ally as long as the supply of wood alcohol lasts, possibly 
attention once a month being amply sufficient to take care of ; 
small cost of materials used and, most important of all, 
absolute efficiency. In Winnipeg, as the City Engineer stated 
to the Board of Works, machines had been placed at points 
where most complaints had come from, so that a thorough 
test was made of the machines.

Recently a contract from the city for fifty of the Beeman 
Sewer Deodorizing machines, which are to be supplied at 
once to the Board of Works of Winnipeg, was given. These
machines are fully protected by patents issued and applied 
for.

The high levels in sewerage systems have usually had 
trouble with sewer gas. The city of Winnipeg for 
years has been experimenting with different devices to 
entirely eliminate or to lessen this objection.

Some four months ago the City of Winnipeg allowed 
the Sewer Deodorizing Company, Ltd., of Winnipeg, to 
install the Beeman Sewer Deodorizing Machine, 
section of which is given herewith.

some

a cross -

000000000000/ 
00000000000/ . : OOP o 0000 O o o// :

;

V/TYx

NEW INCORPORATIONS.

Regina, Sask.—Provincial Securities Co., $50,000. 
Edmonton, Alta.—Magrath Holgate Co., $200,000. 
Montebello, Que. -Owens Lumber Co., $100,000. N. 

Dickson, A. Holden, J. Buchanan.
Fieldholme, Alta.—Fieldholme Mining & Development 

Co., $150,000.
Saskatoon, Sask.—Canadian Farms, $50,000. Saskatche

wan Agencies, $50,000.
Brandon, Man.—National Brick Co., $20,000. J. Bower, 

G. Ruller, S. Kyle.
Toronto, Ont.—North American Exploration & Develop-

The • , , mcnt Co-> $5o,ooo. H. J. Macdonald, A. A. Gard, E. A.
» he machine consists of a reservoir containing wood Lewis.

hlu1101, gfUm®S fir°m whlch imPjnge upon a disc one and a Winnipeg, Man.—Canada West Townsite Co., $50,000. H.
a f inches in diameter, this disc being composed of pla- A. Burbidge. F. M. Burbidge, R. C. McPherson. Intercolonial 

timzed porcelain and varying .n size from 1%’ according to [.and Co., $40,000. H. II. Hindi, C. G. Stewart, A. Mc- 
arnoimt of fumes required. This disc when heated to Curdy. Empire Investment Co., $200,000. T. R. Slagsvol. 
cherry redness remains in a state of incandescence as long C. M. Simpson, T. H. Simpson. Metropolitan Investment 
a3 the alcohol fumes are supplied to it, the alcohol fumes Co., $ 
being changed into formaldehyde during their 
through the disc.

x— x
*2

|rn\ y 4
j
:.r~ --Jit y

31

F. ÎI. Stewart, W. H. Collum, R. M. Thom-1, OCX),000.

passage son.
Hs

air "ith the formaldehyde; whole machine measuring about Greenshields, E. R. Parkins, W. Taylor. J. Alphonse Ouimet,
20 x o' being suspended within the sewer air shaft. $,00,000. J. A. Ouimet, J. I..' Patenaude, R. Frigon.

The cost of operation is very slight. In the machines Beaubien, $150,000. 
used in Winnipeg it is found that one gallon of wood alcohol C.
costing 62^ cents will last for nine days. This will make pany, $200,000. E. G. Evans, R. Moffat, G.
machine wouklVrobahl'113ï>r°*>m;‘"cl> 7 cem* a da> • The Hyde. W. McNally & Company, $200,000. W. McNallv, W. H. 
bv dosing the other! y / nUmber, of manholes ' McNally, A. C. McNally. E. Cantelo White & Co.. $50,000.
through the machine."1' Probably VTean''“fivt ^man^oS Montr^L ™1''5' WeStm°Unt; M' Alexander- TX Hurley-Smith, 

could be served by the one machine.
The contract price with the city of Winnipeg is $75.00 

each machine ready for installation and one great advantage 
of the Beeman machine is that there is no special prepara
tion of the manhole shaft required, which makes it possible to 
move the machine to different parts of the city or install it at 
any point at no expense.

Hon. L. Beaubien, J. Beaubien, 
Montreal General Contracting Com-P. Beaubien.

G.

Toronto,—Stone, Limited, $2,000,000;
S. H. Slater, W. V. Carey.
E. W. Wright, I. S. Fairly, G. Cooper. Dominion Axmins- 
tcr Co., $250,000; B. D. Hall, L. M. Hayes, Hopkins Manu
facturing Co., $50,000; G. B. Balfour, R. Wherry, F. S. 
Buck.

E. N. Armour,
America Realty Co., $50,000;

George Thomson Lumber Co., $100,000; G. Thom
son, Goderich ; F. Thomson, Southampton ; F. H. Hurlburt, 
Toronto. George Rathbone, $200,000; G. Rathbone, T. E. 
Rathbone, C. Marshall, W. E. S. Savage.
Mines, $1,000,000; H. N. Chauvin, W. S. Stewart, R. E. 
Fisher. Dominion Bowling & Auto Club, $40,000; T. A. 
Ovens, C. Perkin, A. Boyd. Nash Bay Mining Co., 
$1,000,000; D. Lackie, W. G. McCrimmon, W. Maguire.

The cut of the machine will 
probably explain the different parts sufficiently.

In connection with the three months’ t?st for the city of 
Winnipeg, completed the end of January, City Engineer 
Ruttan reported in part as follows: “Ten machines 
placed in sewer manholes at locations 
ines were operated for a period of three months.

Crown Reef

were 
These mach- 

The
stated.
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CONCRETE EILLEI) STEEL ARCHES.* the greater cost of the masonry being also considerably 
less than the saving in steel. In fact, the total cost of the 
masonry as built in this case was less than that of tension 
chords would have been for a truss span, and it had to lie 
carried down about 40 fit. to get satisfactory bottom for 
foundations.

By Honry H. Quimby.

The bridge carrying Forty-second Street over the main 
line of the Pennsylvania railroad in Philadelphia is believed 
to be the first example of a new type of construction that 
will bo found by designers to be econom cal and applicable 
in a number of cases.

The bridge is a pure unbraced arch with suspended 
floor, the arch being in two ribs of steel plate box construc
tion of rectangular section is'/i ins. inside width and varying 
depth, filled with concrete. The floor is of structural steel 
and concrete, built girder cross floor beams with cantilever 
extensions for outside sidewalks, and under the driveway 
floor rolled beam stringers with concrete jack arches, the 
sidewalks being rod reinforced concrete slabs.

The arch ribs are not hinged and yet are not quite 
hingeless. They are fixed—or rather square ended—at the 
spring ; and at the crown ; though 3 ft. deep, are keyed with 
a steel plate that gives a bearing depth of only 16 ins. The stress, 
depth of the arch ring at the spring is about 10 ft. and at The floor suspenders are rolled steel I-beams (15-in., 
the crown 3 h-, abruptly reduced to 16 ins. on the key. This 60-lb. ) with webs transversely, the advantages of this shape

The office of the concrete filling of the arch ribs is three- 
It takes the place of interior steel diaphragms,fold.

extensive system of which would be required to make the 
wide web plates available throughout as section to carry 
compressive stress and to prevent buckling and distortion, 
and which would have cost just about as much as the con
crete did. It also protects the interior surface of the box 
against corrosion more permanently and more conveniently 
than would painting, for means of future access to the in
terior would otherwise have to be provided, and even then 
the work of repainting would be difficult, and because the 
need of it would not be obtrusively conspicuous, it would 
be likely to be neglected. The concrete also gives to the 
arch very considerable strength for carrying compressive

an

Filled Steel Arch Bridge Carrying Forty-Second Street Over the Tracks 
Railroad in Philadelphia, Pa.

Concrete of the Pennsylvania

being that the suspenders could be used as posts for tem- 
porart support of the arch segments in erection, and are 
competent to transmit to the rigid floor one-half of the wind 

They also make very sightly, clean 
limbed truss members, no lac.ng or other trimming being 
needed.

“semi-hingeless” construction was adopted for the purpose 
of obtaining stiffness against variable loads without exces
sive depth at the quarters and without indue.ng very high 
temperature stresses.

If hinges had been used at the spring the arch would have 
required to be made much deeper at the quarters than at the 
ends, giving a very ungraceful appearance, and besides, 
the construction would have cost considerably more. Hinges 
practically eliminate temperature stresses and enable us to 
determine more accurately the line of pressure for any given 
condition of loading, but in arches with good pitch—ratio 
of rise to span—the temperature stresses are not so severe 
as in flat arches, and, therefore, the advantages of hinges 
do not, in such cases, compensate for the increased cost and 
awkward appearance which they entail.

The economy of the arch type of bridge in this case is 
found in dispensing with a tension chord and a web shear 
system, the excess of the arch section at the spring 
a compression truss chord being slight in comparison, and

*Paper deliver’d at the seventh annual convention of the 
National Association of Cement Users, New York City.

loads on the arch.

1 he arch ribs are carried upon independent concrete 
abutment piers,the railroad bank being sloped between them, 
and the floor of the bridge extended back to the crest of 
the bank. It was found to be more economical to span the 
slope with the floor than to construct a retaining wall and 
abutment wings and fill the space over the slope, 
also desirable to keep all foundation excavation away from 
the houses which, at the four corners of the bridge, 
standing at the street line, and whose foundations were in 
'two cases on filled ground, and in all cases far less in depth 
than was required for the pier foundations.

The floor over the slope is similar to that suspended 
arch ribs—steel floor beams and stringers with 

arches—except that the diagonal end fl„,lr
built directly on the ground is a rod rem

it was

were

over
from the
'concrete jack
beam which was 
forced concrete beam.
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The abutment piers are of rubble concrete founded on 
a good grade of micaceous rotten rock, the pressure being 
about 4 tons per square foot. The piers are 10 ft. wide 
at the bottom and 8 ft. at the top, with a transverse grillage 
of twelve steel beams, 20-in., 80-lb., 7 ft. long, in two groups 
of six each, and two additional beams at the middle to take 
the bearing of the temporary erection blocking.

The span of the arch is 262 ft., c. to c. of bearings on 
the grillage in the skewbacks, crossing fifteen railroad tracks 
on an angle of 28 degrees. The rise to the centre of the 
rib at the crown is 52 ft. The intrados line is a parabola of 
252 ft. span and 53 ft. rise. The extrados line is a segmental 
curve of 200 ft. radius between points 11 ft. above the floor, 
and tangents from there to the skewbacks, which are at an 
angle of 45 degrees. The ribs are 37 ft. 6 ins. apart c. to 
c., giving a driveway, which is asphalt paved, 34 ft. wide 
between curbs. The sidewalks are granolithic, 11 ft. 3 ins. 
wide from curb to centre of railing, the overhang from centre 
of arch rib being 9 ft. 6 ins.

The floor, with the paving, forms the greater part of 
the load. The horizontal thrust in each rib ftom the steel 
•work alone was 117 tons, and the resultant delivered to the 
abutments 150 tons. With the concrete filling in the arch 
the thrusts were 165 and 256 respectively. With all dead load 
they are 614 and 800, and with a distributed live load of 
100 lbs. per sq. ft. over driveway and sidewalks 857 and 
1.too tons.

The stresses produced by the steel work and arch filling 
together constitute the initial stresses on the steel ribs. All 
subsequent loading must be borne by the steel and concrete 
jointly, because time was given the filling to set hard before 
anv additional load was placed. As the crown keys were 
well fitted to an even bearing and the bearing at the spring 
was evenly keyed up with the steel weight alone, the line 
of pressure passed very close to the middle at both points, 
find the initial stress on the steel was therefore fairly uniform 
at about 3,000 lbs. per sq. in. The distribution of subse
quent loading between the steel shell and the concrete core 
must be in direct proportion to the moduli of elasticity of 
the two materials, whatever they may actually be, multiplied 
bv the area of available cross section, for neither material 
can shorten under stress without, or any more than, the 
other. If the ratio between the moduli be 15 then at maxi
mum load the total stress on the steel, including 3,000 ini
tial, wilt be 11,000 lbs. per sq. in., and on the concrete 560 
lbs. The concrete core itself produces a thrust that causes 
1,085 lbs. of the 3,000 initial on the steel, or would, if it 
carried itself, cause a unit stress of 240 lbs. on the concrete 
alone, showing that the core has a carrying capacity far be
yond its own dead load.

The web plates are tied together at intervals of about 
2 ft. with Ji-in. stud bolts that resisted the hydrostatic pres
sure of the soft concrete during casting, and serve to prevent 
the plates from buckling away from the concrete in com
pression. These bolts also afforded needed and convenient 
roosting places for ithe men who spaded the concrete as the 
filling proceeded and for the inspector who supervised the 
operation. The clear space between webs was 15% ins. 
to permit free insertion of the 15-in. beam hangers, and it 
afforded just about enough roorp for working.

The filling was accomplished by means of sheet iron 
spouts through 3-in. round holes in the top cover plate at 
intervals of about 8 ft. As the filling proceeded these holes 
were closed with hexagonal plates tap bolted to the 
Near the crown the top cover plate was sprung up and propped

open enough to admit the men to the interior until the filling 
reached the opening, when it was permanently closed and 
riveted. The spading to the crown w'as then done through 
the holes with rods, and the filling was finished with grout 
Using sink-head hoppers on tap holes at the highest point. 
The filling of the opposite halves of a rib was carried forward 
simultaneously to avoid unbalanced and distorting stresses.

The erection of the steel work was by means of partial 
false work below the floor and two long beam stiff-leg der
ricks on it. Each rib was shipped in eight sections, and 
each section- •xcept the two middle ones—when placed in 
position was propped on the 15-in. beam hangers as posts. 
The ribs were started on narrow bearings on the skewbacks 
that acted as temporary hinges to facilitate control of the 
camber until the connection was made at the crown, which 
was accomplished by keeping the false work wedging high 
and lowering it as needed. This temporary bearing, which 
was at the mid-line of the arch ring, was composed of two 
7-in. by 1 -in. cast zinc blocks side by side on th-c two 
middle beams of the grillage. Zinc was adopted as the ma
terial of the temporary blocks because it will squash out

Forty-Second Street Bridge, Philadelphia, Pa.—Steel Arches 
in Process of Erection.

under about 3,000 lbs. pressure and thus prevent excessive 
stress coming on the middle of the arch ring due to the 
initial load being carried there.

After the steel work was all placed a time of mean at
mospheric temperature was awaited for the final keying 
at the skcwback in order to divide the temperature stresses 
evenly between winter and summer and thus minimize the 
extreme. It was found by trial stress diagrams of the arch 
with various distributions of dead loading that with all the 
steel work in place, but no concrete either in arches or 
floor, the line of pressure passed through the middle of the 
arch ring at the spring. This was then the proper 
stage of the work for fixing the bearing on the skewback.

A temperature of from 55 to 58 degrees F. was found 
Very early one morning and the bearing wedges were then 
•driven up firmly with steel mauls. These wedges were 7 ins. 
by 30 ins. tapering in thickness from to fé in. ; one pair 
on each of the twelve grillage beams in each skewback. The 
aim in driving was to make them all equally tight, not ne
cessarily to take up all the load at that time, but it was 
found that such wedging as was done released the pressure 
bn some of the blocks—150 tons, 
through the wedges and tapped into the grillage beams, and

Then holes were drilledcover.
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tap bolts were screwed in within Jfi-in. of the heads and so 
left, the purpose being to avoid any possible lift or anchor
age effect on the grillage if temperature or other force 
Should open the skewback joint at either intrados or extrados.

Careful examination since, in both extremes of heat and 
cold, has failed to discover loosening of any of the wedges, 
though a difference in pressure on them was perceptible by 
sounding with a hammer, 
pressure has not yet wandered to either edge of the middle 
third of the bearing.

The light longitudinal struts connecting the floor hang
ers to reduce vibration are bolted to the arch through slotted 
holes.

The railing or parapet is a composite construction of 
zinc plate and concrete filling. The panels are solid webs 
of stamped sheet zinc % in. thick. The hand rail and the 
base rail are formed of Ifi-in. sheet zinc and filled with

The hand rail is circular, 4 ins. in diameter, and 
the base is triangular in shape, 3 ins. wide. The concrete 
core was intended to give stiffness and prevent denting by 
accidental or other blows. Both objects have been attained.

con-
This indicates that the line of crete.

The live load for which the bridge was designed is a 
general load of too lbs. per sq. ft. over the whole floor, 
or a concentration of no lbs. per sq. ft. on sidewalk mem
bers, and of 40 tons on two truck axles 20 fit. apart, or two 
lines of street railway cars, and various combinations of 
'these loads to* find maximum possible stresses.
Tig is composed of two web plates 15# ins. apart in the 
clear, varying in thickness from 7/ iG in. at the lower section 
to in. at the crown section, four flange angles and four 
intermediate angles 5 ins. by 3% ins. by 11/16 in., and one 
top and one bottom cover plate 27 ins. by 11/16 in. 
•intermediate angles are counted in

The ornamental finials of the posts 
and the posts themselves

are zinc castings, 
are heavily galvanized steel angles. 

The railing is rigid and ornamental and protects the bridge 
deck from the clouds of railroad smoke and steam, and is 
no more costly than the closed cast iron railings heretofore 
used in such circumstances, and it is believed to be durable 
without requiring painting.

The total cost of the bridge was $78,500, which included 
considerable street and sidewalk paving on the approaches. 

I he cost of the bridge proper per square foot of floor was 
$4-30.

Each arch

The
as section, and they

With the floor exposing only concrete to the action of 
the locomotive gases, and the railing presenting a surface 
that is only slightly corrodible, and all exposed 
easy of access for painting, the structure should entail 
slight expense for permanent maintenance.

steel work 
very\

/

ill1 h ASBESTOS INDUSTRY WAS ACTIVE<4

1 hc va,ue of the mineral output of Quebec province las* 
year was $7,072,244.

I hc following table gives the annual value of the 
cral production cf the province for the last decade : —

Year.
1901
1902
1903
1904

M
min-

Value.
$2,997,731

2,985,463
2,772,762
3,023,568
3,750,300
5,019,932
5,391,368
5,458,998
5,542,062
7,072,244

1905
Forty-Second Street Bridge, Philadelphia, Pa.—Steel Arches 

Completed and Suspenders and Floor Beams in Place.
1906
1907
1908

both stiffen the web plates and relieve the blank plainness | 
bf the exterior surface, breaking it up with graceful shadow 
lines.

1909 ................
1910 ........................

Details of Production.
The lateral bracing along the extrados is designed for a the .[rh® |^llo,wi"g are. details of the mineral production ol 

’wind pressure of 50 lbs. per sq. ft. on the arch ribs, and 
’the flange is reinforced against bending at the portal by Bog iron ore 

‘carrying the end strut angles down to the skewback. In ad- £5hres. • • •
,***,“.t0 l,hiS ll!e ,ransvcrse sway braci"S ac every han*er Copperand suiphur ore' Z." !

is designed to be competent to carry to the floor one-half Asbestos ...................................................
Asbestic ...................................................
Mica .......................................................... .

pressure. It has two expansion joints with , Graphite ^
steel aprons, one at each intersection of the floor with the Mineral waters .........................................
intrados of the arch. The floor beam at this point is fixed Titaniferous iron ore ..............................
to the arch and the floor stringers rest upon and slide r^îfent............................................................
on seat brackets to which they are bolted through slotted Magnesite
holes. As this joint is exposed to locomotive gases it was Marble " " " ' '

encase it as completely as possible in concrete, Flagstone ..................................................
and this was accomplished by the use of a coating of clay p.ranite ........................................................
i in. thick over the floor beam casing when the stringer Limestone'1 i X 1X X i i
casing was cast, which was in hot weather, and the clay Bricks ........................................................
'was in large part picked out afterwards. \ board form Sewer pipes, tiles and pottery .... 
would have been very difficult to remove from the narrow QuartZ ..........................................................

1910.
24,773
33,185
6,190

145,690
2,535,664

17,613
57,6i7
13,905
8,865

72,420
5,394

18,492
1,954,646

2,160
151,103

1909.
$ 4,668

28,093 
26,604 

215,580 
2,296,584 

20,468 
27,034 
4,800 

IO>339 
17,246

•<

panel of the wind load on the arch. The floor, being a 
monolith 57 ft. wide, constitutes a very rigid lateral beam 
to resist wind

24,000
i,3i4,55t

2,508
130,000

8,500
149,064
105,480
457,143
584,371
125,000

desirable to 800
251.447 
236,948
483.447
946,011 
103,771 

2,013
space.

$7,072,244Totals $5.552,062
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ONTARIO’S ELECTRIC SITUATION. Hydro-Electric Commission. In other words, the com

pany is to compete with the Commission and at the same 
time be subject to its authority, which may be changed 

There is much in the Ontario electric situation which the .legislature at any time to suit the Hydro-Electric 
strikes the average onlooker as unfair. The Hydro- Lomn?ission’s needs. The Monetary Times has taken, 
Electric Commission, a provincial government depart- ^'c t,1lnk, a fair and reasonable view of the situation 
ment, will do good work in transmitting and distributing Smce the Commission 
electric power throughout the province. The city of To- n°W has assumed 
ronto thought there was room for a municipal electric 
department. This was established, and will shortly 
receive power from the Hydro-Electric Commission. The 
1 oronto Electric Light Company, a private corporation, 
until now has enjoyed a monopoly, though not oppressive.
The creation of the municipal plant immediately inau
gurates competition. 1 he city authorities and the 
poration have discussed,

[The Monetary Times].

ever
inaugurated. The position 

. a somewhat dangerous phase. The
ommission has introduced competition, at the same time 

creating power to strangle, if it so desired, its 
petitor. That is obvious.

It is of little avail for civic heroes and their sup
porters to mount their steeds, draw swords, arouse 
popular enthusiasm, and rush at the company shouting, 

cor_ Off with its head.” In certain quarters there is a dis- 
less pleasantly, the j P°sl?*on to rcgard discussion and arbitration as waste 

question as to whether the monopoly shall be transferred ° tlmc‘ This \s an incorrect view. The matter is not
to the city by the purchase of the Electric Light Company Pure^ *oca* importance. Upon its decision rests the
or whether the two shall follow their individual courses .nor a progressive provincial government, a leading 
competing for business. ’ clty of Canada, and an important private corporation.

From the company’s standpoint there are good ^ *s.easy enough to sniff at suggestions as to injury to 
reasons for selling. Government and municipal enter- provlaciaI or municipal credit. While credit is 
prises are not invariably managed economically. They sensitive, it does recoil from injustice.

not faced with the necessity of paying dividends 8°%ernment and the city of Toronto must maintain good 
to satisfy shareholders. The capital invested is the cc^'t *n London. It is imperative, even in their selfish 
people’s money, of which the municipality or the govern- ,atcrcsts> that the Toronto Electric Light Company be 
ment is trustee, and often extravagant trustee. A pri- £lven the maximum of discussion, investigation and fair 
vate company, given a contract for lighting the Queen ^ ^‘r * lenry Pcllatt wants the government to in-
City, would deem it extravagant to place the handsome t*unc *n,to the entire situation, Sir James Whitney should 
and costly cluster lights at every few yards on the main f>rar,t his request. We care not how the matter is settled 
streets. 1 his has been done by the municipal authorities. so *on£ as all parties to the discussion feel satisfied at 
The Monetary Times favors well-lighted cities. The the opportunities given for that discussion. This should 
ratepayers must bear the expense, but if a corporation _menn general satisfaction, and in turn a confident feeling 
did its business on a similar basis it would be compelled *n t*le money markets that the Ontario government is 
for ever to pass dividends. The popular phrase puts it I not a manufacturer of legislative big sticks. We may 
in this way, ‘‘The city can afford it.” We may admit then exP°ct the provincial government’s coming loan of 
the benefits of public ownership, although, as a rule, it ^SiS00!000 in London to meet with a full measure of 
is expensive, and sometimes inefficient. One need not success. It is clear that the investor will not stake his 
go beyond the borders of Toronto for an example. If a money *n Ontario if legislation runs amuck whenever 
private corporation were operating the waterworks as t^1c provincial goverment gives the sign, 
the municipality is doing, there would probably be a ^ he electric situation in Toronto has become acute and 
revolution. There is not the slightest excuse for serving unfortunately some bitterness has been injected into the 
sewage instead of water to the consumer, who paws discussion. Briefly the position is this : The Hydro-Electric 
for pure water. Were a private corporation doing department of Toronto for the distribution of power, will 
that, it would have answered judicial questions long ago undertake that work for the city of Toronto, it being 

Between the lines, then, one may read wherein are pHed to Toronto
differences in operation by public ownership and by pri- Prov*nce< by the Hydro-Electric Commission of Ontario,
vate capital. If the Toronto Electric Light Company immediately brings the city into direct competition with
competes with the civic plant, the city “can afford” to the Toronto Electric Light Company. Conferences have been 
cut prices without much regard to profitable operation. held between representatives of the city and the company 
The public sometimes forgets that cut-rate prices are wlth a view t0 the purchase of the latter’s plant by the 
considerably increased by the rates paid for the mainten- municipality. As is usual in such cases, there have arisen 
ance of a municipal department. The competition be- I considerable differences as to values. To complicate matters 
tween the city and the company is vastly different to that 1 nn7t W\ K McNausht has introduced a bill into the
between two private rnrnnratiL* ' t0 that gn'an° , Legislature extenomg the jurisdiction of the
Detween two private corporations. _ Hydro-Electric Commission. The proposed legislation gives

e company s position is not improved by the , V11: Commission absolute jurisdiction over the poles, con- 
powers possessed by the Hydro-Electric Commission duns and wires of any electrical power company competing 
by the authority it seeks or "by the jurisdiction it mav mth mu?icipal system operating or about to be operate a.
obtain. The bill introduced in the provincial „ the city’s offer to purchase the Electric Light Com-
this week is undeniably drastic Whc e ‘ g ■ « ure pany s plant and business at $125 for the stock, and to
it ancieno e yn .*? firSt PrePared> take over the bonded indebtedness, has not been received
t app ed to such a small area. that critics suspected the "fith fav°r by the company’s directors. They complain that

legislation a weapon for fighting the Toronto Electric -e reP°rt of Mr. R. A. Ross was published simultaneously 
Light Company particularly. To meet that obiection the w,lthu.the announcement of the city’s offer. The publication 
scope of the bill has been enlarged, althoup-h it i= net °f j Is report> Slf H- M- Pellatt says, is a breach of faith,
clear exactly how such enlarwmtnt h ^ S not a.nd has wronged the shareholders and prejudiced their
dtuotinn enlargement changes the basic rights to obtain fair value. He also contends that the

t k • r h/t efforts now being made in the legislature to put the com-
In brief, Mr. McNaught’s bill places the Toronto ?any uader the control of the Hydro-Electric Commission

Electric Light Company under the jurisdiction of thn lS a serious handicap and unfair to the company. Sir Henry
i has sent a lengthy letter to Sir James Whitney, requesting

was

corn-

more or

not super- 
The Ontario

are

sup-
as well as for other municipalities in the
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the Provincial Government to intervene in the matter, in 
order that the interests of the shareholders may be safe
guarded. He also requests that a commission be appointed 
to investigate the whole situation, in order that justice may 
be done to all parties. Further, that the city be compelled 
to carry out its agreement with the company and to arbi
trate for the purpose of ascertaining the real value of the 
company’s assets.

The Toronto Electric Light Company has issued a state
ment, stating that the value of the company’s physical 
assets was placed by two independent experts in the United 
States at $7,500,000, the value of the stock being placed at 
$200 per share. Mr. Dow made an investigation, admitted 
the value of physical assets to be $6,000,000 and the value 
of the stock $150 per share. (Mr. Dow’s report quotes only 
$135 per share.) Mr. Ross, continues the company’s state
ment, found that the replacement value of the company’s 
property was $6,500,000, and the value of the stock $125 
per share.
Divergence In Real Values.

Mr. R. A. Ross, E.E., of Montreal, the expert of the 
Hydro-Electric Commission, has reported on the value of 
the Toronto Electric Light Company’s plant, 
feature of the report was that the city could offer as a max-
imum $125 per share for the $4,000,000 common stock of case of a property like that of the Toronto
the company, provided arrangements were made for the f’lcctri5: Company, ’ he says, “it is impossible that
proper adjustment of the contract the company had made tlie^e should be a divergence in real values to such 
to take power from the Electrical Development Company. as between $200 per share and $125 per share.
Mr. Ross shows that if the company accepts the city’s offer “The company has brought an action denying the right 
the shareholders would virtually save $3,000,000, because °f the city to compete without first complying with the 
they would have $1,000,000 clear out of the $5,000,000 the terms of the agreement and submitting to arbitration, and 
city offers for the $4,000,000 worth of stock and they would also to restrain the city from proceeding with the erection 
also save the $2,000,000 they must find soon for increases of poles and wires and the placing of underground conduits 
and renewal of plant if the company remains in the field as in a manner dangerous to life and property, which action 
a competitor for business. is now proceeding to trial. The city has introduced a bill

in the legislature, which, if passed, will place the company 
, , . , entirely under the jurisdiction of the Hvdro-Electrir f'om-The rates could ,n .9,5 be cut 33'/, per cent, on present mission, and will render all its legal proceedings abortif 

figures and at the same time put aside five per cent, to meet 6 p 8
the depreciation of the company’s plant. City and Its Agreement.

If the company refuses the city’s offer and no amalga- «x, „ , ., . , , . ,
mation takes place, Mr. Ross points out that the company v 1 , p ®F. °* 1, comPany is that the legislature
could cut the rates now by the 33Ü per cent, contemplated ■ 10 Pass bis bill until the city has first complied
by city and company in 1915 and still keen an adequate 1,', ‘ Z- lffrLC-?î.Cnt’ an° consented to fix a purchase price by 
reserve for depreciation, but could pay no dividends. 1, ’ f ^ 16 company is willing to arbitrate in any of

The company could cut rates by 47 per cent., but if it thc uv ■
did it could not maintain its plant in proper condition or , . ' e. sua arbitration contemplated by the
pay dividends, although it would be able to meet its other ' z / qV e pa£îies" , . 
obligations. ■' By thc sPeedY arbitration of three independent

If the company had no competition it would still require ?l!r>tlCS’ * u be selected one by the city, one by the company
$2,000,000 more bonds for extensions. Its gross revenue * 1 j01}* tj f government.
would be increased seventy-five per cent, in 1915 and then reference to three of the most noted American
its working expense would be fifty per cent, of its gross nv enng firms Westinghouse, Church, Kerr & Corn- 
revenue. In the period to 1915 thc company could issue V' ,',|C"r-,°rk’ Stone & Webster, New York, and Sergent 
bonus stock of $4,000,000, which, with its present issue of /u ! Y» Lhic ago, or by any three other engineering firms 
$4,000,000, would mean $8,000,000 earning eight per cent. , « stan.din8'> to be nominated jointly by the President

Provided competition is to continue Mr. Ross calculates pr„c;.!L_,meJ1?Ln T, ®tltutc °* Electrical Engineers and the 
that with a reduction of 33# per cent, in rates the company 11 10 University of Toronto.’’
will be self-supporting, can pay no dividends, and its stock Wants a Commission, 
will have no intrinsic value. _.

He calculates that in 1915 thc city’s plant with the . oir Henry Pellatt, president of the Toronto Electric 
company's competition will be self-supporting and have a Uight Company, has also addressed a lengthy letter to Sir

James Whitney, premier of OiHario. He complains that the
-___ , - „ case of the company has been deliberately misrepresented
Concurs In Ross Report. and asks for the appointment of a commission to inquire

Mr. Alexander Dow, E.E., of Detroit, has also made a into and investigate the whole matter and report to the 
report to the city in which he states he has read thc report legislature in order that justice may be done, 
of Mr. Ross and that the sources of information which Mr. Additional interest is centred on the bill introduced in 
Ross consulted are adequate. He concurs in thc opinion as the Ontario legislature extending the jurisdiction of the 
to the company’s standing as a business enterprise and Hydro-Electric Commission. As stated above, it gives the 
thinks that the estimates of Mr. Ross as to thc limits to Commission jurisdiction over the poles, conduits and wires 
which rates can be cut are conservative. He also concurs of any electric power company coming into competition with
in the opinion of the Montreal expert as to the value of the a municipal system operating, or about to be operated,
company’s physical properties. Dealing with the value of The private company’s poles might, upon the order of the 
the company’s stock, Mr. Dow says that the probable market Commission, be made to carry the wires of a municipal 
price of 6 per cent, preference stock in the near future would company, and the only court in case of dispute is the Com
be 140 to 150, especially if it is quoted in London. mission.

The main

an extent

Could Cut tho Rates.

agree-

fair surplus.

The officers of the Toronto Electric Light Company 
hold that the bill was introduced on behalf of the city for 

After considering these two reports, the Toronto civic the purpose of rendering the company helpless and block- 
board of control determined that the property and effects ing the litigation now in progress, by which the company 
of the company should be purchased by thc city on the is seeking to restrain the city from competing in the sale 
following terms:— of power.

laying the present shareholders at the rate of $125 for On Tuesday notice was given that the bill introduced 
their stock holdings, subject to the consent of the Hydro- by Mr. McNaught ten days ago would be withdrawn and a 
Electric Commission, and such a rearrangement of the new one substituted. The new bill gives the commission 
city s obligation to the Commission and other municipalities absolute control over all power and electric companies in 
as will enable the city to take a maximum of 15,000 horse- the province. Thus the commission will have supervision 
power and a minimum of 7,500 horsepower from the Elec- over the plant, equipment, operation, erection of poles, 
trical Development Company, and a rearrangement of that stringing of wires, and laying of conduits, 
company s contract, with the Toronto Electric Light Com- All disputes arising between municipal and private 
pany, so as to limit the liability of the Toronto Electric electric light companies will in future be settled by the com- 
Light Company and of its successors, the city, to take only mission and all business carried on by any electrical com- 
a minimum of 7.500 horsepower at the contract rate up to Danv will be done under the direction and supervision of the 
the expiration of the company’s franchise in 1919.” commission

City Makes Offer.
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COPPER, LEAD AND NICKEL • . There has been a -large increase - in the production of 
nickel-copper ores in Ontario during the past two years, 
and n is perhaps not generally realized that the production of 
nickel in this province is now almost as large, pound for 
pound, as the production of copper in British Columbia, while 
the market price of the metal is from two to three times 
that of copper. A portion of the production is, however, now 
recovered with copper as monel metal and sold at a much 
ower price than fine nickel: Active operations are being 

carried on by the same companies as formerly, viz. : the 
Mond Nickel Company, at Victoria Mines, and the Canadian 
Copper Company, at Copper Cliff.

The ore is first roasted and then smelted and converted 
to a Bessemer matte containing from 77 to 82 per cent, of 
the combined metals, copper and nickel ; the matte being 
shipped to the United States and Great Britain for refining.

t he total production of matte in 1910 was 35,033 tons, 
valued' at the furnace at $5,380,064, an increase of 9,188 
tons, or 31.6 per cent, over the production of 1909. 
metallic contents 
37.271,033 pounds.
Some Comparative Statistics.

1 he aggregate results of the operations on the Sudbury 
Distract nickel-copper ores during 1908 and 1910 
follows in tons of 2,000 pounds :—

Ore mined .............................................
Ore smelted ...........................................
Bessemer matte produced ................

shipped1 ....................
Copper contents of matte shipped ...
Nickel “ “

Production Last Year Was Maintained—Ontario and 
British Columbia Are Big Nickel Producers.

No refined copper is produced in Canada, but the cop
per ores are mostly reduced to a matte or blister copper 
carrying values in the precious metals. In Quebec where 
the copper is recovered subsequently to the extraction cf thv 
sulphur from pyritic ores, there was increased activity during 
the year. A small quantity of ore was exported from British 
Columbia coast mines and the Yukon to United States 
smelters for treatment. In Ontario, where the copper is 
chiefly recovered from the nickel-copper ores of the Sudbury 
district, there is a very large increase in production. In 
British Columbia the most important events during the year 
were the acquisition, of a controlling interest in the Dominion 
Copper Company by the British Columbia Copper Company, 
with the subsequent re-opening of several of the properties! 
and the destruction by fire of part of the head works of the 
Granby Mines at Phoenix, British Columbia, which notice
ably affected the output, although the Boundary district as 
a whole shows an increased production.

Statistics are not available at the present time to show 
the total quantity of copper contained in ores shipped from 
the mines. The total production of copper contained in 
blister and matte produced and estimated as recoverable 
from ores exported was in 1910 approximately 56,598,074 
pounds. In 1909 the production of copper estimated on the 
same basis was 52,493,863 pounds, an increased production 
of about 7.8 per cent., being therefore shown in
Copper in the Provinces.

The
were copper, 19,259,016 pounds, and nickel,

were as

1908. 
409,551 
360,180 

21,197 
21,210 
7,503 
9.572

1910.
652,392
628,947
35,033

9,630
18,6251910.

Wu'csV1™i i°f mattC shippcd ..........  $2,930,989
MeneSemployed $I’28^o^

contained in ore, matte, et cetera, as 
compiled from Customs reports have been, for the twelve 
months ending December 31, as follows :—

$5,380,064
$1,748,153Of the production in 1910, Quebec is credited with 957,- 

178 pounds \ the production in Ontario was 19,259,016 pounds; 
and in British Columbia the production is estimated at about 
36,000,ocxi pounds. Ontario shows an increased production of 
about 3,512,317 pounds, or 22.3 per cent., while British 
Columbia shows a slight increase, the production in 
being estimated at 35,658,952 pounds.

The New York price of electrolytic copper during the 
year varied between the limits of

1909 1908. 1909. 1910.

Pounds. Pounds. Pounds.
2.554,486 3,843,76 3 5.335,33'

16,865,407 21,772,635 30,679,451

19,419,893 25,616,398 36,014,782

1 he price of refined nickel in New York remained prac
tically constant throughout the year—the quotation being 

Large lots, contract business, 40 to 45 cents per pound. 
Ketail spot from 50 cents for 500 pound lots up to 55 cents 
tor 200 pound lots. The price for electrolytic is 5 cents 
higher.”

, . 12 cents and 13% cents
per pound, the average being 12.738, as compared with an 
average of 12.982 cents in 1909.

The total exports of copper contained in ore, matte and 
blister according to Customs Department returns were 56 - 
964,127 pounds, valued at $5,840,553. It will be noted that 
the exports agree very closely in number of pounds with the 
record of the production which would be expected since 
tically all the copper is exported.

To Great Britain 
To United States

prac-

Where Lead Is Produced.

The total production in 1910 of pig and manufactured 
lead was 32,987,508 pounds, valued at the average price of 
refined lead m Toronto at $1,237,032. The production of 
refined lead and lead contained in base bullion exported in 
1909 was 45,857,424 pounds. A decreased proauction in 1010 
is therefore shown of 12,869,916 pounds. The production of 
both years was entirely from British Columbia. The falling 
oft in the output of that province is due largely to the cur- 
tailment of production by several of the important Slocan 
mines, consequent to the destruction of railway facilities and 
of several mines buildings by forest fires.

The Blue Bell Mine also, one of the leading shippers of 
lead in 1909, suspended operations early in 1910. Against 
these decreases may be placed the advent of the Sullivan 
nune East Kootenay, into the list of shippers. The exports 
of lead in ore during the year were 23 tons, and of pig lead 
3,856 tons, or a total of 3,879. About 12,614 tons of domestic 
production were therefore, available for home consumption 

he imports of lead in 1910 were 8,305 tons, valued at $525 -
ftsi’ m , iu“ t0 w^lch were manufactures valued at $107- 
688, and litharge white and red lead, et cetera, $200 790 or 
a total value of $833,743. -p-uu,79o, or

CRACKING OF CEMENT GROUTED BRICK 
PAVEMENTS.

(Continued from Page 466.)
Between Transverse Expansion Joints.5 Contraction

When expansion joints are placed a considerable distance 
apart, it is noted that fine cracks appear at intervals, follow
ing the grouted joint from curb to curb. Where expansion 
joints are fifty feet apart two such cracks appear in the fifty 
feet, dividing the pavement into sections of about one rod in 
length. These cracks are hardly noticeable, and sometimes 
can only be observed at certain times when outlined by 
moisture.

It is believed that they should be obviated by placing 
the transverse expansion joints only about fifteen feet 
rod apart. It would then be necessary to fill only 
joints with the bituminous filler at each place.

It is hoped that these suggestions and the discussion 
which they may bring out at this time may be of value to 
those of our profession who, like the writer, must rely 
largely upon the experience of others for guidance in their 
work.

or a 
one or two

S “X i b7"o



THE ENGINEERS’ LIBRARY
BOOK REVIEWS. able hints and while perhaps not always included in a work 

on railway geometry they are well placed. Chapters on stak
ing out, earthwork and haul are written clearly to be easily 
understood but at the same time demonstrated in a practical 
way which would enable one to grasp the problem by a 
little study. Computations by the average end Areas and 
Frismoidal Correction are explained and demonstrated, as 
also are special forms. A chapter on earthwork tables gives 
the method of application and the derivation of the tables 
though the tables are not attached in this work. The author 
evidently is aiming to get the proper use of these methods 
well grounded in his reader’s mind rather than give the 
tables, although, of course, the tables would not have hurt 
the work. Reference is made to good tables for practical 
use. Although this book would bear many valuable hints 
for field work, the author says he has not intended it primar
ily for a field book. A chapter on diagrams or graphic repre
sentation might be mentioned. It may be called a chapter 
in analytical geometry and is not the least instructive of this 
book, and as graphic representation and calculation plays 
considerable part in this work it is important. Furthermore, 
it is an aid to the chapter on mass diagrams with which the 
book closes. Taking the book as a whole it is a convenient, 
practical and well arranged book full of useful hints for 
the young railroad engineer.

Standard Specifications for Structural Steel, Timber, 
Concrete and Reinforced Concrete, 93 pages, by John C. 
Ostrup, C. E. Published by McGraw-Hill Book Co., New 
York. Price $f.00.

This book is one of the most convenient books dealing 
with these subjects with which the writer is familiar, 
impossible of course to give minute specifications for all sub
jects covered, but considering the space, there is a great 
deal covered.

Books reviewed In these columns may be secured from 
The Canadian Engineer Book Department.

Engineering Index Annual, published by The Engineering 
Magazine, 140 Nassau Street, New York, size 6x9; pages 
500; price $2.00,

This volume is the fifth annual issue of a continuous 
index devoted to the indexing of Engineering and Technical 
Literature of Europe and America.

The articles indexed are first grouped under the general 
division of engineering practice to which they belong—Civil, 
Mechanical, Electrical, Mining, etc., and under these again 
they are sub-grouped according to the recognized special divi
sions of each field.

The chief purpose of the classified plan of indexing is to 
collate for each specialist the entire current literature of his 
subject and to assemble it in a small space where it may be 
readily found and completely explored.

The comprehensive scope of the index will be recognized 
when it is known that the index comprises articles from 
250 publications representing seventeen nations and colonics 
and six languages. With each entry a brief descriptive 
note is given defining the scope and purpose of the article, 
and in many cases this is sufficient for the purpose of the 
reader and saves him the labor of further search. In general, 
the index is a guide to the otherwise overwhelming mass of 
information contained in the files of engineering periodicals.

It is a work of reference that will be valuable in every

mere

engineer’s library.
Mechanical Engineering, Leather size, by Charles M.

Fourth edition for 1911. Size 4 x 6in., 
Leather, price .$2.00. This book con-

It is
Sames, 13. Sc.
220 pp., illustrated, 
rains a vast amount of useful information for the mechanical
engineer, and in fact for all who in any way have to deal 
with mechanics or mechanical contrivances from an engineer
ing standpoint. It is a ready reference in a convenient form 
and so can be constantly referred to without difficulty or loss 
of time. Every page is full of valuable explanations, defini
tions and suggestions for the use of the engineer. 1 he author 
states that in this edition new matter has been added upon

Under structural steel, specifications are given for steel 
framework for buildings, highway and railroad bridges, plate 
girders, workmanship, erection and painting. Specifications 
for timber for trestles, bridges and building frames are given.

Cement, concrete and reinforced concrete specifications 
are given in separate chapters. One who is obliged to 
pare specifications for structures will find tnis book 
ful and convenient for reference. All unnecessary material 
has been omitted and the information condensed into such a 
form as one can

pre- 
very use-nearly one hundred subjects. It touches the fields of mathe

matics, chemistry, mechanics, electricity and in fact all 
branches of science that are to-day in any way connected

locate the required data without readingwith mechanical engineering.
Railroad Field Geometry, by William G. Raymond, C. E., 

242+ ix. pp., 138 figures. Leather bound, price $2.00. In 
this book the author has given problem after problem in 
railroad geometry, but not as mere geometric problems to be 
merely learned, so much as practical problems arising in 
actual field work and calculated to help and supplement the 
field work. Following an explanation of the elementary prin
ciples of railroad survey, the author takes simple curves and 
explains them by the use of problems and he then follows 
this discussion by giving field problems in the simple curves. 
He treats the subject of compound curves in a similar 
manner. An interesting and instructive chapter upon cant
ing the track on curves is given, in which the author explains 
very simply the mechanics of the situation from the standpoint 
of centrifugal force. Spirals are discussed at length and 
many concrete examples and problems of them are given. 
An instructive chapter is devoted to the subject of switches 
and frogs, being well supplied with explanatory drawings and 

", problems. Chapters devoted to the re-running of old lines 
and making right of way descriptions and maps contain valu-

several pages.
The allowable stresses and methods of computation al

lowed are in general standard, with the exception possibly of 
those applying to reinforced concrete. The moments of 
resistance of concrete beams are greater than those allowed 
by some municipal building laws, but no doubt the values 
are not excessive providing great care is taken in preparing 
and placing the concrete and steel.

The writer can strongly recommend this book for a 
place on the desk of any designing engineer on account of 
its conciseness and reliable nature.

Power and Its Transmission, Thos. A. Smith, Published
by E. & F. M. Spon, London—75 cents, 71 pages (pocket book 
size).

This small hand book describes in general different types 
of transmission, such as belt, and rope drive. The book 
would be extremely useful to a shop superintendent.

Information is given for determining the necessary belts, 
pulleys, shafting, rope, etc., required for different service, in 
addition to instructions regarding care of same.
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:A chapter is devoted to electric power for shop service Hydraulics, Puntping, Water Power, by Gardner S. Wil- 
describing different terms used in electrical work as well as liams, Professor of Civil, Hydraulic, and Sanitary Engineer- 
power required for several types of machines. ing, University of Michigan

The book is too small to go into any one subject dealt Water Supply, Sewerage, Irrigation, by Allen Hazen,
with in detail. It will be useful, however, as stated above, Member of American Society of Civil Engineers, 
for shop foremen and superintendents. Dams, Aqueducts, Canals, Shafts, Tunnels, by Alfred

Civil Engineers' Pocketbook, by Mansfield Merriman, ^T°hle, and Silas H. Woodard, Members of American Society 
published by J. Wiley of New York, Renouf Publishing Co., Civil Engineers.
Montreal ; size 5 x 7 ; pp. 1380; figures 944 ; tables, 495 ; Mor- Mathematics and Mechanics, by Edward R. Maurer, Pro- 
occo $5.00. lessor of Mechanics in University of Wisconsin.

This volume has been in course of preparation since the Physics, Meteorology, Weights and Measures, by Louis A.
fall of 1908, and is the work of Mr. Merriman, Editor-in-Chief, Fischer, Chief of Division of Weights and Measures, U. S. 
and twelve associate editors, who are each specialists in their Bureau of Standards, 
department. An Investigation of Built-up Columns Under Load, by

Arthur N. 1 albot and Herbert F. Moore, is issued as Bulletin 
No. 44 of the Engineering Experiment Station of the Univer
sity of Illinois.

Pocket books are consulted by engineers because facts, 
formulas, tables, and methods can be found more quickly 
than by referring to text books or treatises. A pocket book 
must be prepared from this point of view. It should cover In the course of this investigation, laboratory tests 
the ground with great conciseness and clearness, and be made on steel and wrought-iron built-up columns, such 
thoroughly up to date. used in bridges and other structures, to determine not only

The work is on a higher plane than former American tbelr strength, but also the way in which the compressive 
Pocket Books. While Taschenbuch Hiitte may generally be stresses vary over the cross-section of the channels or other 
taken as a model regarding the presentation of mathematical component parts of the column and throughout its length, 
matter, it is certain that this new Pocket Book should be 1 be amount of stress in lattice bars and its variation from 
very much better in respect to practical subjects. The reader bar t0 bar was also measured. The distribution of stress 
is supposed to have a good knowledge of elementary mathe- over ,be cross-section of a lattice bar was studied. Field 
matics, so that it is unnecessary to express formulas in words. tests "ere conducted on the columns of a railroad bridge

under the load of a locomotive and train, and the distribution 
of stresses over various parts of the columns was measured. 
The investigation shows that the variations from the ideal

were
as are

Demonstrations are not required, but methods which
cannot be expressed by formulas should be clearly explained 
and usually be illustrated by numerical examples. Logical 
order is not so important as in text-books, and there should umn whlch n'suIt from shop and erection processes may 
be no hesitation in deviating from it when deemed desirable. * 11101 c 'mP°rtant than the influence of length, and that on
This is a reference book only. account of such causes the stresses at one or more points in

a column may be as much as 50%. in excess of the average 
stress. This investigation may be expected to have an im
portant bearing on structural engineering practice.

Copies of Bulletin No. 44 may be obtained gratis upon 
space and application to W. F. M. Goss, Director of the Engineering 

Experiment Station, University of Illinois, Urbana, Illinois.

The fundamental principles kept in mind in preparing 
the copy are these : (1) Select those topics to which civil 
engineers desire to refer. (2) Condense the matter so that 
the greatest amount may be put in the assigned 
at the same time be clearly presented.

The thirteen sections of the book contain 75 chapters, 
620 articles, 495 tables, and 944 numbered figures which 
are equivalent to about 1200 ordinary cuts since in 
several similar figures are grouped together. The number 
of tables is so large that it is impracticable to mention them 
in the table of contents, for the mere list of their titles would 
occupy over eight pages of fine type, but references to all will 
be found in the index.

Mathematical Tables by Mansfield Merriman, Member of 
American Society of Civil Engineers.

many cases
PUBLICATIONS RECEIVED.

industrial Plans, by Chas. Day; published by The New 
^ ork Engineering Magazine, 140-142 Nassau St., New York 
City; size 5x8; pp. 294.

Preliminary Report of Oil & Gas Developments In Ten
nessee, by M. J. Munn, published by Nashville Foster & 
Parks Co. ; size 6x9; pp. 46.

Surveying, Geodesy, Railroad Location by Chas. B. ^ Cas Engines, by W. J. Marshall and Capt. IL R. Sankey, 
Breed, Associate Professor of Civil Engineering in Massa- Published by Constable & Company Ltd., 10 Orange
chusetts Institute of Technology. j Street, Leicester Sq., London, Eng., size 9x6;

Roads and Railroads by Walter Loring Webb, Member of PnCe 6/ net‘
American Society of Civil Engineers.

pp. 292;

Elementary Electrical Engineering, by L. W. Gill, pub- 
Materials of Construction, by Rudolph P. Miller, Supt bsbe<* by tbe Jackson Press, Kingston, 

of Buildings, Borough of Manhattan, New York City.
Plain and Reinforced Concrete, by Frederick E. Turn- publisbe<1 bV J- Wiley of New York. Renouf Publishing Com- 

eaure, Dean of the College of Engineering, University of P3ny of Mantreal ; size 5x7; pp. 1380; figures 944, tables 
Wisconsin. 495- Morocco, $5.00.

Masonry, Foundations, Earthwork, bv Ira O. Baker. Pro- ,• Th® Cement Worker’8 Hand-Book, by W. H. Baker, pub- 
fessor of Civil Engineering in University of Illinois. by Industrial Press Publishing Co., Atlanta, Ga. ; size

4 x 6 ; pages 98 ; price 50 cents.
Masonry and Timber Structures, bv Walter J. Douglas Rennrt »u u „

Member of American Society of Civil Engineers Bio, T i ,, r P‘* ^ TranS*J0rtati0n Prob,em- by
Steel Structures hv 7™i p M , ' , 1,1011 J- Arnold, Consulting Engineer. 181 La Salle St., Chi-
Steel Structures, by Frank P. McKibben, Professor of cage, III.; size 9x6; pages 202; published bv the Republic

Civil Engineering in Lehigh University. Bank Note Company, Pittsburg, Pa. '

Size 9 x 6 ; pp. 157,
Civil Engineers’ Pocketbook, by Mansfield Merriman,
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New Species of Shells, by Williafn H. Dali and Paul 
Bartsch, published by the Ottawa Government Printing
Bureau. Size 10 x 7 ; pp. 29.

Preliminary Memoir of the Lewes and Nordenskiold 
Rivers Coal Dlst., Yukon Territory, by D. D. Cairnes, pub
lished by the Ottawa Government Printing Bureau. Size 
7 x to ; pp. 70.

The Edmonton Coal Field, Alberta, by D. B. Dowling, 
published by the Ottawa Government Printing Bureau. Size 
7 x 10; pp. 67.

Geology of the Neplgon Basin, Ontario, by Alfred W. G. 
Wilson, published by the Ottawa Government Printing
Bureau. Size 7 x 10; pp. 159.

Report of a part of the North West Territories, by Wm.
Mclnnes, published by the Ottawa Government Printing 
Bureau.
through the Southern Part of the North West Territories from 
Lac Seul to Cat Lake In 1902, by Alf. W. G. Wilson, pp. 26.

dicators, together with the attachments, and an explanation 
of their workings.

Friction Clutch—The Dodge Manufacturing Co., Toronto, 
in a small booklet describe various Friction Clutch Mechan
isms put on the market by this concern together with price 
list and sizes of their product.

Pulverizers—The Sutcliffe, Speakman & Co., Ltd., Leigh, 
Eng., have for distribution catalogues describing the Briquet
ting and Pulverizing machines, their specialty being machines 
for the reduction of Iron Ore. In another catalogue they de
scribe their Clinker and Lime Brick products, their machinery 
for this product having developed great efficiency.

Centrifugal Pumps—The John McDougall Caledonian 
Iron Works Co., Ltd., Montreal, in Bulletin 106 describe the 
various types of the Volute Pump which they put on the mar
ket. The bulletin gives capacity and efficiency as well as a 
general description.

Mineral Pipe Coating—The Canadian Mineral Rubber 
Company of 1 Toronto Street, are distributing a bulletin 
showing the advantage of “Pioneer” Mineral Rubber Pipe 
Coating as a coating against Electrolytical Depreciation.

Cables—St. Helens Cable & Rubber Co., Ltd., of Warring
ton, England, in a folder which they are distributing bring 
to the attention of engineers the different classes of cables 
which they produce.

Size 7 x 10; pp. 58; also Report on a Traverse

Smoley's Parallel Tables of Logarithms and Squares, by
Published by The EngineeringConstance Smoley, C. E.

News Publishing Co., New York; size 5x7; pp. 501; price
$3-50.

Aerial or Wire Rope-Ways, by A. J. Wallis-Tayler, pub
lished by Crosby Lockwood & Son, 7 Stationers’ Hall Court, 
Ludgatc Hill, E.C., London, Eng. Size 9x6; pp. 278; 
price 7/6 net.

Three-Phase Transmission, by W. Brew, M.I.E.E., pub
lished by Crosby Lockwood & Son, England ; size 6x9; pp. 
210 ; price 7/6 net.

Sewerage Systems, by Hugh S. Watson, published by 
Crosby Lockwood & Son, England; size 7 x 10; pp. 314; 
price 10/6 net.

Current Railway Problems, by Samuel O. Dunn, pub
lished by the Railway Age Gazette; size 5 x 6^; pp. 84; 
price

Furnaces—The Rockwell Furnace Company, 26 Cortlandt 
Street, New York, in bulletin 27 describe their Portable Rivet 
Heating Furnaces. These furnaces have been found very 
convenient and efficient in the heating of rivets for all classes 
of steel work. In bulletin No. T., the same company de
scribe the Moyer Tramrail and show its adaptability for 
modern foundry practice.

Concrete—The Canada Cement Company of Montreal in 
a booklet entitled “What the Farmer can do with Cement” 
have devoted 160 pages to instructing the farmer in the pur
chasing, mixing and building of almost everything that has 
to do with construction work on the farm. Not only are 
illustrations given of what has been accomplished, but ex
amples and diagrams of how the work should be done are 
given. A very valuable work to those who expect to have 
concrete work to do.

Investigation of tha Peat Bogs, and Peat Industry ef 
Canada, by Alcph Anrcp, Jr., published by the Government 
Printing Bureau, Ottawa. Size x 10; pp. 49.

Magnetic Concentration Experiments, by George C. Mac- 
Kenzie, B. Sc., published by the Government Printing Bureau, 
Ottawa; size 6y2 x 10; pp. 32.

Scientific Management, by Louis D. Brandeis, published 
by The Engineering Magazine, 140-142 Nassau St., New 
York; size 7x9^; pp. 92; price

The Engineering Index Annual for 1910, published by 
The Engineering Magazine, 140-142 Nassau Street, New 
York ; 7 x 9 ; pp. 496 ; price

Castings—The Bayonne Casting Company, of East Tenth 
Street. Bayonne, N.J., are distributing a booklet describing 
Monel Metal, telling how the metal may be used and what it 
will accomplish in the matter of castings.

Sewage 0 istributors—Adams-Hydraulics, Ltd., York,
England, are distributing a description of the Revolving 
Distributors which they manufacture for use in connection 
with Bacterial Sewage Purification works.

Cement Sidewalks—The Vulcan Portland Cement Com
pany, Land Title Bldg., Philadelphia, Pa., are distributing 
an interesting booklet on Cement Sidewalk Pavement, 
booklet, in addition to describing the construction of walks 
and method of construction, also has several interesting chap
ters on mixing composition.

"Electric Meters: How to Read Them” is the title of a 
very attractive and instructive booklet just issued by the 
Westinghouse Electric & Manufacturing Company. As the 
title suggests, the booklet is intended as an instruction in the 
reading of watthour meters for the layman. It is written in a 
popular style, easily understood by anyone.

CATALOGUES RECEIVED.
ThisCatalogue of Eugene Dietzgen, published by Eugene 

Dictzgen Co., 10 Shuter St., Toronto; size 6x9; pp. 555; 
price 50 cents.

Concrete Reinforcement—Published by the American Steel 
& Wire Company, 30 Church St., New Yoric. Its tables and 
information are to be made use of in the design of concrete 
structures which have triangle mesh reinforcement. The book 
is 6 x 9, and contains

Cement Sidewalk Tools—Published by T. Slack & Co., 
145 Brock Avenue, Toronto. This booklet contains the 
price list of this firm, and in addition to the price list, gives 
considerable information as to the tools to use and the mix
tures to make in securing good concrete sidewalks.

indicators—Dobbie Mclnner, Limited, of 57 Bothwell 
St., Glasgow, are issuing a catalogue descriptive of their in

ns pages.

The Pedestal Pile is the name of a new book on founda
tions recently issued by The MacArthur Concrete Pile 
Foundation Company, 11 Pine Street, New York, 
briefly touching upon the various aspects of the problem of 
attaining permanent and reliable piling foundations, the 
method of forming the Pedestal Pile is fully described.
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TENDERS PENDING.

in addition to those In this issue.

Further information may be had from the issues ol 
The Canadian Engineer referred to.

Tenders
Close. 

Mar. 30. 
Mar. 25.

Brantford, Ont., four bridges.. .Apr. 3.
Calgary, Alta., chalets .
Calgary, Alta., pipe and conduits.Mar. 24.
Calgary, Alta., one or more sta- 

t.ons
Calgary, Alta., machinery and 

plant ........................ ................
Chapleau, Ont., engine and 

boiler ....................
Guelph, Ont., pavement
Hamilton, Ont., works on House 

of Refuge
Kingston, Ont., steel bridge-----Apr. 5.
Leeville, Sask., schoolhouse ....Apr. 15.
Minnitonas P.O., Man., bridge 

and piers ..................................
Moose Jaw, Sask., sewer and 

water extensions ....................

Place of Work.
Brantford, Ont., pavement 
Brantford, Ont.., residence

Issue of. Page. 
Mar. 16.
Mar. 16 
Mar. 16 
Mar. 16 
Mar. 16

66
449
449

Apr. 1. 450
45o

Mar. 22. Mar. g

Feb. 23

Mar. 9 
Mar. 9

Mar. 16 
Mar. 16 
Mar. 9

420

Mar. 22. 69

Mar. 27. 
Mar. 30.

419
66

Mar. 22. 44')
66

420

Apr. 15. Feb. 23

Mar. 2 
Mar. 16

Apr. 10.
Moose Jaw, Sask., warehouse.. .Mar. 25. 
Moose Jaw, Sask., main drainage

works ........................................
Niagara Falls, Ont., bridges and 

roadway
Oak River, Man., debentures

for hall ......................................
Ottawa, Ont., concrete bridge..Mar. 31. 
Ottawa, Ont., station at Camp-

bellton ..............
Ottawa, Ont., wharf 
Ottawa, Ont., hot water heating

apparatus ................................
Ottawa, Ont., public building

at Portage la Prairie............
Ottawa, Ont., armoury ................
Ottawa, Ont., wharf ....................

Prince Albert, Sask., intercepting
sewer .........................................

Regina, Sask., church ................
Rouleau, Sask., mains, valves,

etc..................................................
Saskatoon, Sask., material for 

connections 
Saskatoon, Sask., electrical unit.Mar. 27. 
Saskatoon, Sask., intercepting

450

Apr. 10. Feb. 23

Mar. 9

66

Mar. 28. 64

Mar. 29. Feb. 23 
Mar. 2

54
39°

..........Mar. 25.

..........Mar. 28.
Mar. 9 
Mar. 16

Apr. 4.

Apr. 3. 
Apr. 5. 
Apr. 4.

Apr. 15. 
Mar. 24.

Apr. 4.

Mar. 16 449

Mar. 16 
Mar. 16 
Mar. 9

Mar. 16 
Mar. 16

66
450

Mar. 9 64

Mar. 24. Mar. 16 
Mar. 9

70

64

Apr. 14. 

Mar. 31.

Mar. 9 

Mar. 9

sewer .......................................
Saskatoon, Sask., water filtration 

plant
Saskatoon, Sask., franchise for 

street railway ...........................

66

66

Apr. 3.
Swan River, Man., steel bridge..Apr. 15. 
Toronto, Ont., right to cut pulp- 

wood

Mar. 2 
Feb. 16

70
66

Apr. 10. Jan. 19 
Mar. 2

203
Toronto, Ont., rails and ties....Apr. 4. 
Toronto, Ont 

manholes
64extensions for

Mar. 28. Mar. g 
Mar. 9 
Mar. 16

66
Toronto, Ont., engine house . .Mar. 25. 

Victoria, B.C., school building.Mar. 29. 
Vancouver, B.C., supply of pipe, 

valves, etc.

66
450

Mar. 22.
Winnipeg, Man., cast iron pipe. .Mar. 29

Feb. 23
Mar. ç

54
420

Welland, 
pumps

Winnipeg, Man., ■ frames and 
covers .......................................

Ont., waterworks
Apr. 3. Mat. 16. G6

Mar. 16.Apr. 4. 450

TENDERS.

St. John, N.B.—Tenders will be received until March 
25th, 1911, for material to repair S. S. Western Extension. 
Geo. H. Waring. Supt. of Ferries, Water St.. St. John. N.B.

St. John, N.B.—Tenders will be received until March 
29th, 1911, for excavation, backfill and cartage for water 
mains on Simonds and Camden streets, Strait Shore road, 
and Watson street west. Plans and specifications to be 
seen in the office of Wm. Murdoch, City Engineer, Room 
No. 5. City Building, St. John.

Fredericton, N.B.— Tenders are asked bv the Hon. Chief 
Commissioner of Public Works for rebuilding the Centrcville 
•ïi 5rC ’n Studholm, King’s Countv, and will be received up 

till March 27th.
Westmount, Que.—T-nd rs will be receive-' until March 

30th 1911, for he t ad svppli s, 
quired by the department for the 
1911.

emit, sad, etr., 
year commencing tst May, 

Information as to qisntiti"-; conditions and specifi
cations m->v be rbt'iocd a» th • office of the city surveyor. 
A. D. Shibloy, city clerk, Westmount.

Montreal, Que.—Tenders will be received until March 
29th> i9ti, for a ferry wharf and approaches, to be built in 
r 1 jar°0r Montreal, on the west side of St. Helen’s 
Island. Plans and specifications may be seen on1 application 
to Mr F. W. Cowie, Chief Engineer. David Seath, Secre
tary, Montreal.

Ottawa, Ont.—Tenders will be received until March 
23rd, 1911, for the charter of a tugboat to tend elevator
dredge at First Narrows, Vancouver, B.C. Plans and speci
fications can be seen at the office of William Henderson, Res. 
Architect, Victoria, B.C., H. A. Bayfield, Supt. of Dredges, 
•New Westminster, B.C., and from the postmaster at Van- 
couver, B.C. R. C. Desrochers, Secretary, Dept, of Public 
Works, Ottawa.

Ottawa, Ont.—Sealed tenders will be received until April 
8th, 1911, for the purchase of the old Custom Buildings and 
lot on Stuart street, Hamilton, Ont. Property has frontage 
of about 122 feet on Stuart street by a depth of about 145 
feet. R. C. Desrochers, Secretary, Dept, of Public Works, 
Ottawa.

rc-

Ottawa, Ont.—Tenders will be received until the 28th 
day of March, 1911, for concrete walls and building of roads, 
etc. Plans and _ specifications may be seen at the office of 
the superintending engineer of the Quebec Canals, No. 2 
”*ace d’Armes, Montreal. L. K. Jones, Secretary, Dept, 
of Railways and Canals, Ottawa.

Ottawa, Ont.—Tenders will be received until the 10th 
April, 1911, for the sale and delivery of a twin tank auto
mobile combination chemical fire engine and hose wagon. 
Any further information will be given by the chief of the 
fire department. John Henderson, City Clerk, City Hall, 
Ottawa.

Ottawa, Ont.—The corporation of the city of Ottawa, 
Municipal Electric Department, calls for tenders up till the 
6th day of April, 1911, on meters, transformers, incandescent 
lamps, arc lamps, globes, carbons, hardware and sundry 
supplies. J. E. Brown, Electrical Superintendent, No. 12 
Sparks St., Ottawa.

Ottawa, Ont.—Tenders will be received until March 
27th, 1911, for alterations and additions to 40 old buckets 
for dredge “Fielding.” 
seen at the offices of J. K. Scammel, Dist. Engineer, St. 
John, N.B. ; C. E. W. Dodwell, Esq., Dist. Engineer, Hali
fax, N.S. ; also office of R. C. Desrochers, Secretary, Dept, 
of Public Works, Ottawa.

Plans and specifications can be
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Jennings & Ross, of Toronto, the price of contract for the water pipe running west from Well No. 7, Lot ig, Kildonan. 
bridge on the second concession of iluntley being $2,795, Elans and specifications can be seen at the office of the 

Ottawa, Ont.—Tenders will be received until April 3rd, City Engineer, 223 James Ave., Winnipeg.
1911, for the construction of a plaza between Dufferin and Secretary, Bo'ard of Control Office, Winnipeg.
Sapper’s bridges, alterations to Dufferin bridge and démoli- Winnipeg, Man—lenders will be received until the rst 
tion and reconstruction of Sappei’s bridge. K. C. Des- ay May, 1911, for the supply and delivery f.o.b. 
rechers, secretary, Department of Public Works, Ottawa . Winnipeg or ornamental lighting standards of approved de- 

Ottawa, Ont.—Sealed tenders will be received until signs. Plans, specifications, and forms of tender may be 
April 10th 1911, for the er.cuon cf a pubic building at °b.‘a^ atMth= °ffice °f the City Electrician, City Hall, 
Fairville, N.B. Plans and specifications may be seen on Winnipeg Peterson* Secretary, Board of Control Office,
application to Mr. D H. Watertay superintendent of public Winnipeg, Man.-Tenders will be received until April 
buildings, lublic Works Department, St Jth N.B at t lgth_ IQII> for suppiy of labor and materials required in the 
post office at Fairville, N.B., and at the office of R. C. construction of wooden stave conduit for extension of water 
Desrochers, secretary. Department of Public Works Ottawa. Pipc line, northerly from Well No. 7, Lot 19, Kildonan 

Kingston, Ont.—Tenders will be received at the office Hans> spccificationSj and forms of tender may be obtained 
of the Secretary, School of Mining, Kingston, until Apri at the office of the City Engineer, 223 James Ave., Winnipeg 
1st, 1911, for the cabinet work comprising tables, etc and M. Peterson, Secretary, Board of Control Office, Winnipeg, 
also plumbing and fitters’ works required 111 the completion Winnipeg, Man.—Tenders will be received until April
of the Chemistry Building for the Governors of the School gth, 1911, for the manufacture and erection of a horizontal 
of Mining. Power & Son, Architects, Merchants Bank turbine pump. Plans and specifications may be obtained 
Chambers, Kingston. at the office of the city engineer, 223 James Ave., Winnipeg.

Brampton, Ont.-Tcndcrs will be rece ved until April M PcteISfjn secretary. Board of Control office, Winnipeg. 
17th, 1911, for the construction cf approximately 8,000 square (Advertisement in the Canadian Engineer), 
yards of pavement and 3,500 lineal feet of concrete curb and Winnipeg, Man.—Tenders will be received until March
gutter. Plans and specifications max be seen at the office 30th, 1911, for the erection of the Bannatyne Public School 
of the town engineer or the town clerk, also office of the Plans ancl specifications may be seen at the office of Secre’- 
Canadian Engineer, 62 ( hurch Street I oronto. . C. tary Duncan Macdonald, c/o Lewis Furniture Co. or T. N 

\\. M. I read gold, town engineer, Scmmens, architect, 903 McArthur Building, Winnipeg. 
Brampton, Ont. (Advertisement in the Canadian Engineer). Moose Jaw, Sask,—Tenders will be received up to April

Toronto, Ont.—Tenders will be received until March 1st, 1911, for the erection of car bams and power house to
28th, 1911, for integrating Wattmeters Specifications max be built on High St. West, for the Moose Jaw Electric Rail- 
be seen and forms of tender obtained from the 1 oronto ; way Co., Ltd. R. G. Bunyard, Moose Jaw.
Hydro-Electric System, City Hall, Toronto. G. R Geary. Saskatoon, Sask—Tenders will be received until April
(Mayor), Chairman Board of Control, Toronto. (Adv. in 7th, 1911, for the construction of cement sidewalks. Plans 
the Can. Eng.) and specifications will be seen at the office of the Citv

Toronto, Ont.—Tenders will be received until March Engineer, Saskatoon, and also at the following places :
28th, 1911, for the laying and jointing of water pipes valves office of the “Canadian Engineer,” 62 Church St., Toronto 
hydrants and special castings. Specifications and forms of “ << “ << Board of Trade Bidtr "
tender may be obtained at the office of the City Engineer, Montreal ^ ’’
Toronto. G. R. Geary (Mayor), Chairman Board of Con- •• •• « « Nanton ’ Building
trol, City Hall. Toronto. .. , Winnipeg
-.Toronto Ont.—Tenders will ^ received until March Jas ciinkskill, W. B. Neil, City Commissioners Saskatoon. 

28th, 1911, for electric light and power wiring in the l.xhi- (Adv. in, the Can Eng )
îh=ti?«s&pE,bib”«!G“iTft«r,yim,e™r; , «*«1,= ,h„k

SAÏ'cï,” from” 2 °to m'SS’tgX ,»-.<» ='-• S»v * v™ Eg?

TirSmV' |M“,0r'' Ch"rm“n to*r<l °' C°""01’ C“y "*"• Moos.hJaw)'Sash)—Tenders will be received an.il ,b,

Toronto, Ont.—Tenders will be received until April ist, 5th day of April, igu, for all labor and certain material in 
lgn, for all the various trades required in the erection and connection w.th the laying of i8-in., 14-in., 12-in., 8-in. 
completion of a Club House for the Toronto Hunt, Limited, water mains and making and installing the necessary 
Darling & Pearson, 2 Leader Lane. ncctions, valves, hydrants and manholes. John Wilson, city

Toronto, Ont.—Tenders will be received until noon on engineer, Moose Jaw. 
the 27th March, 1911, for the dredging required for this Calgary, Alta.—Tenders will be received until April 8th, 
season. Specifications can be seen and form of tender ob- igu, for digging, laying and back filling pipe line for water 
tained at the office of C. W. Postlethwaite, Harbor Master, supply at Wetaskiwin. J. T. Brown, Resident Engineer, 
508 Board of Trade Bldg., Toronto. Calgary.

Toronto, Ont.—Tenders will be received up to noon on Calgary, Alta.—Tenders will be received by the Cana- 
March 28th, 1911, for insulated copper wire. Specifications dian Pacific Railway Company, up to March 31st, 1911, for 
may be seen and forms of tender obtained from the Tor- the drilling of domestic wells at nine different points. Fur- 
onto IIvdro-Electric System, City Hall, Toronto. G. R. ther information can be had at the office of T. J. Brown, 
Geary "(Mayor), chairman, Board of Control, City Hall, Resident Engineer, Calgary.
Toronto. (Âdvmtisement in the Canadian Engineer). Victoria, B.C.—Tenders will be received until April 3rd,

North Toronto, Ont.—Tenders will be received until March 1911, for the erection and completion of a new Court-house 
30th, 1911, for pole line supplies. W. C. Norman, Clerk, at Grand Forks, B.C. Plans and specifications- may be seen 
Eglintorr. (Adv. in the Can. Eng.) at the offices of the government agents at Grand Forks,

Toronto, Ont.-Tenders will be received until March and at „°,f ,F" C- Gamble, Public Works Engineer,
Dept, of Public Works, Victoria.

M. Peterson,

cars to

Younr, town clerk.

con-

28th, 1911, for the construction of sewers on seven streets. 
Plans and specifications can be seen at the office of the city 
engineer, Toronto. G. R. Geary (Mayor), chairman, Board 
of Control, City Hall, Toronto.

Goderich, Ont—The municipal council of the town of 
Goderich will receive plans for 
building (combined town hall a:

CONTRACTS AWARDED.
proposed new municipal 

, fire hall), up to and in
cluding April 15th, 1911. L. L. Knox, Town Clerk, Goderich.

Quebec, Que.—The firm of O’Neil & Loney have been 
awarded the contract for the construction of the new bridge 

the River Chaudière at St. George, Beauce.
Montreal.—The contract for the excavation work of the

over
Winnipeg, Man.—Tenders will be received until March 

27th, 1911, for the construction of substructures for bridges C.P.R. irrigation system in the west has been let to Janse, 
and culverts on the Manitoba Division, and for subway at McDonald & Co. Walker, Fyshe & Co. will do the concrete 
Main street, Kenora. Plans and specifications can be seen work, 
at the office of Frank Lee, Division Engineer, Winnipeg.

Winnipeg, Man.—Tenders will be received until March 
29th, 1911, for laying approximately 5,000 feet of 18-inch

Ont.—The road and bridge committee of theOttawa,
County of Carleton has awarded contract for the construc- 

of three concrete bridges in the county, to Messrs.tion

C
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YOU DON’T TO A when heasks you to his note. Yet ou know it you do write 
your name on the back of that note you will be responsible 

t necessary you will have to pay. And it doesn’t seem fair of 
friend to ask it. You get nothing for running the risk. your 

It’s notbusiness.

Same thing when you are looking for a bondsman 
exactly, only the other —same thing
, , r r • I , • ~ , u aslc a kvor- You strain the
bonds of friendship. Guarantee bonds should have nothing 
with friendship. They should be arranged 
proposition, like insurance for accident.
guarantee your bonds and provide satisfactory surety, as required by 
municipalities, railways and other corporations. The London Guarantee 
and Accident Company will 
as a matter of business. And

way on.

to do
as a straight business 

A small premium will

act as your surety—not as a favor but
„ d y , n . ,°Ur 9uarantee carries the prestige of a

strong British Company and thirty years’ establishment in Canada.

Full particulars as to rates, etc., furnished promptly on request.

The London Guarantee and Accident 
Limited, will act

Company,
as Surety for Due Performance of 

Contract as a Business Proposition.

London Guarantee and Accident 
Company, Limited

THE ONLY BRITISH COMPANY 
GUARANTEE BONDS FQrInîRFORMANCF.

Corner of Yonge and Richmond Streets

z-v Canada issuing

OF CONTRACT

TORONTO, Ont.
“ Performance of Contract " 

Insurance. Employers Liability 
Insurance. Health and Accident 

Insurance.
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$Vj6o for the one on the third concession of .he 
ship and $3,960 for tiie 
goode.

same town- 1 he board concurred in the report of the city engineer
one on the 10th concession of Os- j and in accordance therewith awarded a contract to F1 a' 

nttau/a rint ™ t , Greene & Co. (tender No. 3). " A"
uuawa, uni.—Mr John Avery has been awarded the i Guelph, Ont.—Messrs. Cowan and Wa ter

contract being abouT $2^ “ MltCh*U' the am°Unt °f i *eJ*”1™* ff°r tbe “ew b.uildi”* to be erected‘m sCpat
Ottawa, Ont. The contracts awarded for supply of mil- cost forTrect ng the neT^ac^ry mll bTabout $™e tQtal 

, ary buildings with fuel in the various cities are as follows : Guelph, Ont.-A contract Lr the erection 'of “The
•5 Shelter” for Guelph Humane & .Children’s Aid Society has 
c been awarded to Cowan & Walker, 149 London Road ’
$ 951-00 being the piice. ’

Fort William, Ont.-Russell Bros, have been awarded 
commet for construction of addition to Central School, 64 ft

Hard Coal.

u ;

UD !

^ concrete, pressed brick and cut stone, with all 
3.-5 floors and staircases fireproof. 11
3 75 been rand0'1> Man—A contract for waterworks supplies has 

Winning df6d h° î,he f blowing :_James Robertson & Co 
per ,00 n’ for beadpipe, $4.86 per too lbs.; pig lead $403
“Mueller” manufacture * C°'’ Brand°n’ for brass ^oods,

O.50 b.75 .... riers^for’the^brîdgl'^hich ract ^or building the concrete 

b.50 6.50 .... R’ver for the Grand Trunk
...................... 5-VO ................. way, has been awarded
.................... .... of Heatherwood, Alta.

contract*Alta'"_The Canadian Pacific have let the
Toronto, Ont.—Tendes have been received and opened fr< m ' Kstevan. * Thel^k^wilf “n w??51

lor lubricating oils, cue., required uy me Works and 0,he. C=" '-td. 6 *0rk wlU be done ^ J' D" ^Arthur
(. ivic Depar.ments. the boaru adopted the report of th. Winnipeg, Man.—The CNR has awarded contracte *
city engine», ana in accordance thccwi.h awarded contracts tbe CoWi>" Construction Company and the Northern Con° 
as follows;— strvction Company for «, ™ 1 J AT ? , Von'liasoiiiH- To the lju.-vn City U.i Co., ,5c. per imperial be completed th1s ”CW ,meS ln th«

Cylinder oil, Soo degree. 8,.h 5«5. ,h, So.ereig,, >"« ÎS ^ ’i'.vfSfe»' £>
"" g""u“' b° m ,nd> bmnE lecurc'1 * »'• M=

, ^Cyimd, , ;o. de„;e,;. 8a,b MM-To McColl B,o=„ »= Wn«■« a i.dncÆn fcomUie r.serv'o'ir on'wh:,"

lw «wé lie Soveivign Varnnh and Oil,, Limited, I» [" toying diairiG”'maK'ïïroggh KotmST Mao ’ 
price 23yac. per imperial gallon. and the surrounding section „ -Tm « Kemsdale, Magee

Canadian ccal oil—To the Empire Refining Co., price tr'buting mains in Eburnr J-a” v ?"t avlnR dis-
n=. per Impenal gallon being ihe only tender lubm.tted. "< > «omelhing like gus.ooJ ' ° ,n’°Um

,4e. Sî li'ÏÏ ,nX7y STAT C.‘7”" -heToron,., On..LT=-d,r, h„v, „ r.erived nod opened <**, by ,h, 
for a supply of 6o-inch and 60-inch icinforced concrete pipe, ' r- 1 ls
required in connection with the low level interceptor sewet, 
as follows:—

Name.
*The Connell Anthra- 

c.te Mining Co., Ltd.Toronto 
Elias Rogers Co., Ltd.
P. Burns & Co...............

Residence. $

5-20 5.40 ___
6.20 6.40 ___
6.50 6.50 ___

„ Hamilton .......... not yet awardea.
"Wilson Coal Co.............Brantford ................... s.vs 57;
The Gibson Coal Co... ................... 5.,J4 9 ,(J
ti. H. McCortiick ........S.. Catharines .......... 6.50 6 so
D. Uittrick

4-50

to be erected over the Macleod 
Pacific Edson-Brazeau branch 

to Collins Bros, and Hamilton,

it. M. rxogers ...............
"vv. Uowper u. ivo...........j-,und..s
James n. Eturrock ....

Burturd ...............
"Accepted.

year.gallon.

60-in; h pipe, 66-inch pipe, ' '* ^ STEAM
per 4-ft. Lngth. per 4-ft. length Halifax me -n -----
-----$21 64 *20 56 centlv to mppt Ik" U vC, Railway Commission was here re-
... ,9 40 2, 48 * y new tP the > allfax Boa«l of Trade and discuss plan"
... 2380 2480 harbor was nr™' ^ Kennedy, engineer of Montreal
... 24 60 26 80 Camobell ,h! nt i tlle plans he has prepared. ~
... 25 ,6 25 .6 dmnnr Vtht;^11 i?f tbe RailwaV Board, told the Canal
... 24 36 26 32 the tcrmiLl 6 b W°Uld recommend to Parliament

T, “ 7 ......................... ............ Informal Informal s’ightlv modified tn^m rr^rt K-ennec*y’s Plans, perhaps
ie board concurred in the report of the city engineer, jj(, estimates tint th tn? i a^lfax re(luirements< be built 

and in accordance therewith awarded contracts as follows : and a haîf t0 too mîll on dT' W°Uld b° fr°m °nc million 
60-inch pipe-To the Lock Joint Pipe Company (tender No. st Johm N .- d i LT'
2), price $,9.40 per length, being the lowest. 66-inch pipe- ’ ^ addition
be°.nJgenthen!oSwtsL°SS Uender N°' 1,1 price *2°'56 Pcr lenRth-

f "^®ron*®i Ont» 1 enders have been received 
tor pipe fittings required by 
System, as follows :—

AND ELECTRIC.
Tender 
No. 1

2
3
4 Mr.
5
0

SES SL£
jects have been organized It is proposed to construct 
road from Hartland on the St. John River to Sparkle, a poi 
on the Grand Trunk Pacific and on the Miramichi Rive n 
distance of forty miles through a fine agricultural coumi
lt is also proposed to build a branch railway from the r/' 
adnn Pacific to Southampton in York County, a distancef 
thirteen miles.

Montreal. Que.—Mr. Thomas Malcolm, who has ii 
completed the International Railway from the I.C R 
Campbellton to St. Leonard’s, on the St. John River, wiat 
build the road which is to be constructed between Oueb„
St. John and Moncton. Thisnitay^ bring

from Point Levis to St. John, N.B., t0 402 miles

and opened 
the Toronto Hydro-Electric

Figure No. 
Bulk Sum.

■ • $4,212 00
• 4,212 00
• 1,586 00

Figure No. 2. 
Bulk Sum. 

$421 20 
421 20

i.Tender. 
No. , .

2
3
4 4,212 00 

1,824 48 
4,212 00

421 20 
211 90 
421 20

5
6

X 7 Informal. distance
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Wooden Water Pipe

i
jgjjgBR

I

Galvanized Wire Machine Banded Wood Stave Pipe 
Continuous Stave Pipe

reservoir Tanks
For City and Town Water Systems, Fire Protection, Power Plants, 

Hydraulic Mining, Irrigation, etc.

MANUFACTURED BY

Pacific Coast Pipe Co.
LIMITED

Factory : 1551 Granville Street, VANCOUVER, B.C.
and Estimates Furnished.P.O. Box 563. Full Particulars

View INo. 4.
You now see why the No. 21 Crusher 
at Laurin and Leitch’s, Montreal, 
shown last week has such an enormous 
capacity. Note the high arched spider, 
offering a free opening and preventing 

y bridging of the rock when dumped 
into the machine.

an

write to ourFor further particulars
Sales Offices : 

Montreal, Toronto, 
Winnipeg, Calgary,

for Bulletin H41-

Cobalt, 
Vancouver,

4
Hach Opening 42 ins. x 8 ft. will receive a block 3 ft. x 8 ft. x 10 ft.

ALLIS-CHALMERS ■ BULLOCK
limiter

Notable Crushing |Plant
ERECTED BY USDESIGNED AND
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a little over 150 miles less than by the existing lines. A report 
is current that he will not only construct the St. John R.ver 
Valley Railway, but will also complete the larger scheme of 
a railway from Levis eastwards to Grand Falls, N.B. and 
to Moncton, Fredericton and Halifax.

Ottawa, Ont.—The Hudson’s Bay Railway will be built 
by the government. This was the announcement made re
cently by Hon. G. P. Graham in his annual railroad budget 
in the House of .Commons. When the road is built, 
for its operation will be submitted to Parliament.

Stratford, Ont.—Every indication points to an early en
trance of the Canadian Pacific Railway into this city. Ap
parently it is now only a question of route. The south side 
of the river Avon as an entrance is favored by the com
pany. It will likely be opposed on account of the partially 
completed park and driveway improvements, made there by 
the park commissioner.

tracks for the False Creek yard; extending the inward freight 
shed in the F'alse Creek yard by another 250 feet. Huge 
sums are to be spent this year, it is announced, in the 
improvement of the company’s facilities west from Field in 
the Pacific division. One of the most far-reaching of these 
is the double-tracking of the bridges between Mission Junc
tion and Westminster Junction in preparation for two lines 
of rails from Vancouver through to Westminster Junction 
All the new steel and concrete bridges which are to replace 
the present structures between these points will be built in 
readiness for double tracks, and it is predicted that by next 
year the company will start double-tracking from Vancouver 
eastward to accommodate the increasing trafic, building the 
additional two tracks as far as Mission Junction next 
lh.rieen wooden bridges on the Thompson section, extend

ing from Kamloops to North Bend, are to be replaced by 
steel and concrete structures, while 30 new bridges of the 

Hamilton, Ont.—The Canadian Pacific Railway is pre- same type are to be built this year on the Cascade section, 
P 'ring to let contracts for a line from Hamilton to Guelph *rom North Bend to Vancouver. All the sidings from Van-
Junction, giving Hamilton connection with seven hundred couver to Kamloops arc to be lengthened to 3,000 feet each,
miles of the C.P.R. road to the Goderich district. It is ex- Montreal, Que.—The Canadian Pacific will shortly call 
pectcd that the line will be completed by Christmas. for tenders for the construction of a new ten-stall addition

Winnipeg, Man.—That the Grand Trunk Pac.lic Railway 1,1 tllli cnSine house at their False Creek, B.C., yards. Con-
making preparations to top the Brazeau coal fields, far s.ctlon wlU commence in a few days and it is the inten

te the south of its main line, west of Edmonton, is indicated Ton 10 bave the building completed early in July. Ten old 
from the fact that recently one of their engines was loaded stalls of the present engine house are to be demolished to
with the coal from the mines there and made a long trip to ,ma*<e way f°r the new addition. The company is also go-
tes iti burning qualities. From reports oi the engineer 1”8f to build a wharf at Nanaimo. The-wharf will be
who had charge of the train, it proved successful. The s!dcra^*e addition to the present shipping facilities at Nan-
railway company has already awarded the contract for the aimo and wil1 be ready for use this season, 
construction of a branch south from the main line to the 
Embarrez R ver, to tap the coal fields of the Pacific Pass 
and the Yellow head coal companies. The branch is to be 
comph ted in September by the contractors, who are Phelan
and Shirley. The railway company is also making prépara- North Toronto, Ont__The electors of North Toronto
tions to survey an extension of tills line, which will carry voted for the issuing of debentures to the amount of $265 500
down into the Brazeau coal fields, a distance of 25 miles ,st Saturday for the construction of a sewerage system’for
furthet tbe town- Ihc by-law carried by a majority of 194.

Winnipeg, Man.—Over 600 miles of new lines, it is an- voten°JL 464 was cast,
nounced by the president of the Canadian Northern Rail- Ottawa, Ont.— 1 he civ c waterworks committee recom-
wa.v, will be constructed by that company’s construction de- J?.end_t0 lhc city council the adoption of the suggestion of 
partaient during the present year throughout the three west- ^lty En8r‘neer Ker for the appointment of a commission to 
ern prairie provinces alone. This 600 miles applies to lines rt:port 0,1 tllc best source of water supply for the city. The 
-11 the provinces of Manitoba, Saskatchewan and Alberta, ,men.suggested are Ur. C. A. Hodgetts Dr. J. W. McCul- 
and spec.fically includes the following lines and branches of V.UK '* *'lCn ^ lazen, Mr. C. H. Keefer, C.E., and Mr. 
the Canadian Northern Railway System: Rossburn, Moose .r.‘in , t- Shatt. 1 he idea is that tnese men should con- 
jaw, Delisle, Prince Albert to Baitleford, Jackfish Lake, l*1 ,ot 1 l*le McGregor Lake and the Ottawa River puri-
Thunderhill, Greenway, Vegrcvilh-Calgary, Brazeau coal |lcatV n j-vstims and report as to which would be the botter 
fields and the main line west to Edmonton. 0r tdc C1,y"

Winnipeg, Man.—It is stated that the G.T.R. will build nlir ,;®W Westmlns*er, B.C.—The city has received an ap- 
140 new stations on its lines this summer. ,1 it , ['m ,he ( t0 supply 200,000 gallons of water

Edmonton, Alta.—C.P.R. surveyors arc in the field work- „ ! "Vi 0 K uipany at Coquitlam. The application can 
mg west on the line to Peace River. The C.N.R recently ",<:<Jnsider«i until the new main is constructed to Co-ST.*...... .... -... . .... starwould have cn its supply.

a plan

season.

a con-

SEWAGE AND WATER.

A total

Port Alberni, B.C—District Engineer Hughes of the 
Canadian Northern Railway has been in Port Alberni making 
arrangements for the placing of a large party of surveyors 
on the Alberni Canal. Now that construction is under way 

n the east coast of the island, it is the intention of the 
mpany to have the location of the line to this port com- 

• as, early as possible in order that there may be no 
ea v in the continuity of building operations.

LIGHT, HEAT AND POWER.

Kingston, Ont—-The civic Light, Heat and Power Com- 
ittce has received more favorable terms from the Seymour 
«tnc & Power Company of Campbellford, for power than 
first offered, and has decided that the proposition is far 

Vancojv.r, B.C.—Atmroximatplv ^ 11 i enough advanced to call in an expert to advise the city
on the Pac tic division nf “xln'atel> *8,000,00° will b ■ spem whether to accept the offer or not. The Seymour Company’s
to »fa;\Ch '* “ o„ Kcoo.ooo^ill coame«oRvÎncL^rS S £0^ fS^-euS^” ^eX^mi

at Vancouver' recenHy^'ïhêre wil^L^o new8^^0^ hour." Cer‘ain am°Unt at °nc and °ne"half cents a kilowatt

tuMfie,^outhn°.h^ahl!rtenSi0nS; neithcr wil1 thc ProPose<i $ault Ste. Marie, Ont.—Tin Lake Superior Paper Co 
structed but.8 thc other ?6SS SeCtl0n of thc Clty be con- recently ncorporated with .*8,000,000 capital has secured the 
the comnanÿ’s facibH»! g mPr°mmentS ln «action with c-nsen* bf -he city cruncil ,0 the release of twenty acres 
pendTre of a Wge sum ' “““S* is said’ the <* ^ purchased from the Lake Superior Corporation, the
s',‘"Ud,a ,h,gef.,’iri„g. irrr r- l,:idnf ,vt ™ »? <-*■*•, ™r ^
drainace system for thP F, installation of a complete dudes the buildings on it which consist of a frame
sewers leading down from Nelson^and^Dun T"*® <x:ensi°n °.f ,h<' P':'P m5 the su'phate mill and the smelting renlaring yard lead track, ‘a " , Dunsmuir streets; an-l reduction works. The buildings arc to b- incorporated
steel - ^nstamL nine line aL tL d SlCcl wth «S-pound in the new works and it is stated the company is planning
for the f e ïhf shcds hi.i n^ T5 fo,r fire protec„on the construction of another power canal and a plant capable
tor the freight sheds, butldmg twelve additional storage, rf developing 40,000 h-rse power.

rear
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Barrett Jacks
“For general track repairs we would recommend THE BARRET7 JACK, 

as the best for this work that we know of."
Extract from Report of Committee appointed by Roadmistcrs’ Association.

THE DUFF - BETHLEHEM
FORGED STEEL

HYDRAULIC JACKS, 
y

All styles and Capacities for o Vertical or Horizontal Lift
acks are made entirely of forged steel and 

30 60% less than any Jack of the same
These 
weigh 
capacity,
They contain but few moving parts and 
contained.

rom

are self

The cylinder and face are forged from the solid, as is 
also the ram. This reduces picking and lessens the 
liability of leaking. One man can easily lift the entire 
stated load of any Jack, whether it is the 10 ton or 
200 ton size.

u; •

3

The Canadian Fairbanks Co., Ltd.
Fairbanks-Morse Gas Engines. Fairbanks Scales. Safes & Vaults

MONTREAL 
WINNIPEG

Ir*1

(LtLTORONTO 
SASKATOON CALGARY

ST. JOHN, N.B. 
VANCOUVER

Parsons Trench Excavators
saving large amounts for contractors all 

over Canada, United States and other countries. 
Every 1’arsons Excavator is equipped with extra 
large engines and boilers and the entire machine 
made of extra quality of steel, giving them the 
power and strength to handle any class of 
material or any size trench, without tearing or 
racking machine. The buckets are flexible, 
and self-cleaning of all material, with teeth that 
will cut anything except solid rock.

If You Want an Excavator
to cut ANY WIDTH between 28 and 78 inches 
and any depth to 20 feet, or deeper, and assure 
you maximum profits the year around, in ANY 
SOIL, you can do this with no other than the

Parsons Trench Excavator

areANY DEPTHANY SOILANY WIDTH

/
g

. ■5
A”:

S3'
« KMi 7/J f'.r» 1 .n

Let us tell you where you can see a Parsons Excavator, in your locality, in operation. The Parsons 
speaks for itself. We will put a machine on your work, subject to your approval.

Write us direct for catalog ; we have no agents.

Geo. A. Lambert,
Tiie G. A. I« a usons Company

SALES MANAGER
Newton, Iowa
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BY-LAWS AND FINANCE. at Glasgow. He supervised the water supply and sewers tor 
Clydebank, Scotland ; Swansea, in buutn wales and Beuast, 
Ireland. He then concluded to come to Canada where He 
arrived not long since and received the appointment already 
reteried to.

Ml. Angus Sinit/i, city engineer, of Victoria, H.C., 
formerly of cnratloro, lias Dcen ic-engaged by tne city coun
cil of Victor.a.

Mr. Henry M. Tait, formerly travelling passenger agent 
of the Canadian Pacific Railway at Seattle, has been ap-

Hon. Thomas Taylor, R v.lstokc's representative in the p'Jl"ted gentral agent,°f the C.P R. Atlant.c steamship lines 
Provincial Legislature, was sworn in recently by His Honor, Minneapolis. Mr l ait entered the service of the C.P.R.
Lieutenant-Governor Paterson as British Columbia’s first ectober, 1907, and was transferred to Seattle in January,
minister of railways, there being present at the informal ' 1
ceremony Premier McBride, Hon. Dr. Young and lion. YVil- 
liam R. Ross.

Kingston, Ont,— The ratepayers by a majority of 103 
recently decided to sanction the raising of debentures of 
$40,000 for a new Public school.

PERSONAL.

Mr. Charier M. Jacobs, of Jacobs & Davies, the well- 
ktlowi. New York subway engineers, WcS in Montreal recently.

Sergt.-Major Robert McCallum Lyle, M.O., will be one nlac-^monrs^Am erh^' Jal°bs belongs occuP|es a lcadlnK" 
of the three representatives of the Fourth Field Company, been identified wuh ^" subv|ay engineers. i hey have also 
Canadian Engineers, at the Coronation. There is stiU an- ways Mr jtcobs’ 5, it u T ,oftthehNevv York Sub"

cXnr TL 'na^s TSSSÆ £ S °
appointment!" C°nnCCt,°n ^ ** înf^t'to'thÏXt^ngiL^F11"^ ^^pon-

Mr. Chas W. Ward, chief tests eng.neer of Reavall & Mr. Norman S. Braden of'the Canadian Westinghouse 
Co , Ltd., of Ipswich. England, is at present in Canada. Co. has been elected a director of The B Greening Wire

Co., Limited.
Mr. B. S. Smith has been made assistant engineer in 

Archibald Curry, C.E., who has just been appointed to C.P.rI ° 1 lg lt'of 'v',> townsites and architecture on the

the position of city surveyor, at Westmount, Que., has had 
a wide experience in many parts of the world, lie was born J 
at Glasgow, Scotland, and received h s education there. He • 
graduated at the Glasgow and West of Scotland Technical 
College, in 1890, after which he was appointed assistant en
gineer of the firm of Sir John Aird and Sons, contractors,
London, and was engaged on the construction of the West 
Highland Railway, in the west of Scotland. He was next 
engaged as engineer by the Imperial Chinese Government,

Mr. John B. Croley has been appointed city engineer of 
Chilliwack, B.C.

OBITUARY.

w". B" Mac<|onald, the eminent contractor, died in 
Iindert |'| inn ‘ ' °n ^a[ch 17th. Mr. Macdonald’s most noted 
raüwav in Neu Yo JhC buiIdi»g °f *e first underground 
Biltim’n f ,i^°? and the tunnelling under the city of 
bultT r °r the 5a,timore and Ohio Railroad. He also 
W IV 1 ,.(«°rgilan tiay section of the Canadian Pacific Rail- ay’ He wa:i Lorn in Ireland in 1844.

SOCIETY NOTES.
C|lu!1 °L Toront°-—The dinner marking the 

kjuarters Cof Sthe Jut
toast'P, '-‘ThheKm by ' "bom'n‘ne^mcmb^^TSe

I 11 ( • | | ,g Was Proposed by the president, Captaink .illy Gamble. Speeches were also delivered by the vice- 
president, Prof. II. E T Haultnin u 1 ,
the evening Dr mi; ' cm 1 tamtam, who was chairman of r ré,?g,T! ■' L of Toronto University, Dean Galbraith
Rus n mÎTd\ i,C' M" -C ty Engineer
Kust and Mi. A. I). Macallum, city engineer of Hamilton
Rectatmns were g'vm by Mr. Alexander and bv Secretary 
W°lst>. . lusical selections were rendered by Messrs. Fred 
W avev J. J. Sa mcmd and Ellis Thompson. The aims of 
ihe Hub acWaWy set forth in the remarks of the former 
president, A ’ r. ( anniff, seem to hnve been realized to 
extent n its successful start. some

, . . , - - , j j r Fhp scope of the club is
hro?d and -s intended to form 1 doser bond between all 
engineers and those of allied professions, both from 
fessional as well as from a social standpoint.

u, Saskatchewan Municipal Union.__The r nirmaittioo
m. Archibald Curry, C.E., Engineer for W .stmount. convention, held at Moose Jaw, March 16th, igu, elected

officers as follows President, J. H. Smith, Yellow Grass 
in Northern Ch.na. After carrying out various engineering re-elected for fourth time ; first vice-president, A. H. Salmon’ 
works, the Boxer outbreak, in 1900, put an end to his ar- Moosomin, re-elected : second vice-presider,.. .... F. Dickson’ 
™lties with Chinese government. He took service with Saskatoon : third vice-president, Tas. Bell, Eagle Creek’ 
Admiral Seymour, as his engineer, in his attempt to reach executive :—District 1. E. Slater, Stoughton ; District 2, b’ 
Pekin from the coast after which he returned to Scotland Bullis, Wevburn ; District 3. J Burns, Key West ; District 
for a period. Later he went to South Africa and was en- 4. J. R. Mitchell, Grenfell : District 5, H. Armison, Mosart ; 
gaged as assistant engineer by the Johannesburg municipal- District 6. E. R Ketcheson Yorkton • District 7. M. Mal
ty. He was here engaged in the work of building electrical colm Henlev : District 8. H. B. Powell Oliver ; District 9, 

tramways, power stations and car sheds in reinforced con- T. J Ryan," Scott ; District .0, U. B. Ayles, Vonda.
Crete, besides road building and customary municipal work The next business was the selection of next year’s meet-
After taking part in the war, he returned to England and ing place ' Fstevan, Melvil e and Regma have sent formal 
took up work as a consulting engineer, with headquarters Invitations. Regina was selected by a targe vote.

a pro-
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Books for Railway Engineers
Trautwine’s Civil Engineers’ Pocket

Book.—Total Issue, 100,000 revised. i6mo. 
Morocco $5.

Earthwork Tables.—By R. S. Hender
son. Heavy paper, oblong, 32 pages, $1.00.

Field Manual for Railroad Engineers.—
By Prof. J. C. Nagle. 2nd edition. 403 pages, 
gg figures, Morocco, $3.00.

Railroad Structures and Estimates.—
By J- W. Orrock. 260 pages. 93 figures, 
cloth, 53.00.

Field Engineering.—By Wm. H. Searles, 
503 pages, Morocco, $3.00.

Manual for Resident Engineers Con
taining General Information on Con
struction.—By F. A. Molitor and E. J. Beard. 
i6mo., iv. + 118 pages, cloth, $1.00.

Surveying Manual.—By Profs. W. D. 
Pence and Milo S. Ketchum. Flexible leather 
4x 6y2, 252 pages, illustrated, $2.00.

Surveyor’s Handbook.—By T. U.
Taylor, Professor of Civil Engineering, Uni
versity of Texas. An invaluable pocketbook 
for the field or office. Flexible leather, gilt 
edges, 4x 7, illustrated, 328 pages, $2.00.

Economics of Railway Operation.—
By M. L. Byers. Buckram, 6x9, 672 pages, 
many illustrations. Diagrams and forms show
ing standard and most recent practice, 55.00.

Field Practice of Railway Location.—
By Willard Beahan. Cloth, 6x9, 260 pages, 
43 illustrations and 7 folding plates, $3.00.

Railway Track and Track Work.—
By E. E. R. Tratman. Cloth, 6x9, 520 

232 illustrations : 44 tables and anpages.
Appendix of Statistics of Standard Track Con
struction on American Railways. Third edition, 
revised and enlarged, 53.50.

Railway Transition Spiral.—By Prof- 
A. N. Talbot. Flexible leather, 4 x 6^, no 
pages, fifth edition, revised, 5I-5°-

Railroad Curve Tables.—By R. S.
Henderson. Cloth, 5 x 7, 69 pages, 10 dia
grams, 51.00.

Earthwork and Its Cost.—By H. P.
Gillette. Cloth, 5 x 256 pages, illustrated, 
52.00.

*Railroad Curves and Earthwork.—By
C. Frank Allen. 225 pages, illustrated, limp 
leather, 52.00.

*Field and Office Tables.—By C. Frank 
Allen. 293 pages, leather, 52.00.

*The above two Books, complete, bound 
in one volume, pocket size, limp leather, 
price, $3.00.

We can promptly supply any Technical Book in print.

The regular price of the CANADIAN ENGINEER is $3.00 a year. By adding $2.00 to the price 
of any book ordered from our Book Department, we will send the paper to you for one year 
if you are not already on our subscription list.

CANADIAN ENGINEER
BOOK DEPARTMENT

62 Church Street, TORONTO, CANADA
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MARKET CONDITIONS. Advices from Great Britain are fairly encouraging At the 
time, nothing of an unusual character has taken place, 'demand 
the character noted for some time past. Prices show 'customary Bultua 
the” other' D° ChanBeS whlch wouId lndlca‘= a strong tendency one way or

In the local market, demand is reported light Verv little „ ■
This, however, is not unexpected a, this time of year^ The s tuftiZ °5l 
alter at the opening of navigation, but is likely to continue omet' 
in the meantime. The low prices in the Unite/s^tes undoubtedW hav^a 
considerable effect on the prices obtainable here. y ave a

Bar Iron and Steel—Trade is reported first-class. Bar iron t, 
per ioo pounds; best refined horseshoe, $3.15; forged iron t, . .??
steel, sleigh shoe steel, $,.95 for . a 'base! tire «'eef ît’o ","d
'ARKS' Ca'k 5,CCl' $3'75: machi“= «"» *ni,h. ’$*“? im-

- „ . Halifax, March soth, i9it.
b„.;?.C,nrr,a y the m.arl;ct? arc very steady. The demand in the hardware 
11Ü ^ 5 Ç Particularly strong, continued advances in the price of the
nnroK °l **nd >urPcnt,nc has necessarily effected the prices of paints. The 
purchases for the spring work have hardly commenced 
the trade is *, , , . . --------  yet, and, therefore,

~ .n.ot Particularly bmsk, although the outlook is good.
*ingle .bi‘- per dozen> double

prices on application to jobbers.
is open, but the situation is firm.

hit, $11. Special brands, prices on 
Bar Iron.—The market for bar iron 

and price, range as high as $z.z5 bise.
Blaok Sheet Iron.—This commodity is in good demand, 

gauge, $2.40.
Cast Steel.—The market is steady 
Cement.—Stocks

We quote 94-

at 10 to 15c., according to makers.- ...
Fencing Wire.—We11 1 , * - • ——, •wia.vu «a 11 vi •■iTauuco at )

JTjt im f3,75 P” .,<x> .Ibs> • bri*h* Naples in loo-lb. kegs
staples are 95c. extra.

Antimony.—The market is steady at 8%c.
Building Paper.—Tar paper,proof chain in Halifax carpet felt, Jz.jo per too pounds ;?'ta‘°’sheading,““c" pér^roh'of'°° P°Un<U ; 

feet; dry .heathing No. z8c. per roll of 400 .qua*/ fee" Ur°r°ed “fib " 
}jc. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch* d 6brC’ 

Cement.—Canadian cement i, quotable, a. follows, i„ car , „ .
Montreal :-$..35 to $t.so per 350-lb bbL, in 4 cotton bags, adding ioc toi 
each bag. Good bags rc-purenased at 10c. each PaDer * 
cent, extra, or ,oc. per bbl. weight. P baES cos*

M, $3.50; i, $3.50; iff.

quote: Plain, .twisted and galvanized at $3.15 per
at $3,•■d !«, 30-lb lots. $3.-5. Galvanized i.„_„ ... .

Galvanized Shaet Iron.—The wholesale prices 
so-gauge, $3.45; to 
less than ease lots.

Ingot Tin.—The tin market as usual is 
present price is about 38c. net cash.
Is about* lt3n§ 1 arc open> *nd the Pric« Qnoted to-day

.1* anout $4.75 f3r ordinary Jobbing quantities.
Order!?!» .mll.irR‘,.W j* ,fully w",b $,'3°' and boil">. *'->5 Per gallon, 
Order, are .mail, stock, low, and the outlook firm.

In,ihl.NHo*, n'raported'^airly11 active.^ nai'$’ Bus‘"
chaZe'd'e1’ * bjter 'n')uirV <ha" ,a« Tear. Price, are un- 
that*here'vh” be 1? .’’dV.ncT"' *CCOrdin‘ makc’ b"‘ « - -««vised

outioZ H,îodrhYgh*r',Sîl«Î!-’5 f°r EngH,h and *< ,ot Ca”adia-

n.P«_Wr«”gl,t iron- ■ $5ij.
lb. ,°h^L,v*Pre,r„^?C dcm-”d '* g°°d- Tarred paper, $,.,o per ,=

“• PP .“.'."VX •mW.'SS." —are a, follow, : Si.al, 9«c. ha.e; lob,ter 
base, belt mnnllia. toXc. base.
he.“ï”VL,?!rTh', Pr,ce "f ,h«* lead i, also very firm, , Ibs. and 

Steel Th-? tCWt" " r? *’ and $5-75 ™ smaller quantities.
•t.t n n T '' ,$'s°! ,prinK- $1-7»;
•leigh shoe steel, $z.jo; the above

Tin Plates.—I. C. coke, $3.03 
charcoal, $5.50.

Turpentine.—Priée, now quoted are as high as Si to t, ui.
" Whlt°e' L°ead",p'n Aml"j,r ,,uantit1”- The market i, op’.'
asked. Br„nd!am^°rB Bna,êô"i„P,U7' 5° and ?5',h $«•» =« being
B B No i v xi , np n *5» 50, and 100-lb. irons, $7.35, andlong. ’ $6"’- The ,rad= “P«« Price, to be much higher before

,7',° ,0r Ca'k’ a"d » k, .malle,

are as follows : 16 to
*4* $3-8o ; 26, $4.30 ; a8, $4.55. These prices are for

5SSSSE1SS,
Copper.—Prices arc easy at 13^0
Explosive» and Accesaorles.-Dynamite, 50-lb. cases .0 ner 

15c. in single case lots, Mootreal. Blasting powder 3'5-fb leas 1' Pr0of' 
keg. Special quotations on large lets of dynamite and powder 'n , 5 PCI 
caps, case lot,, containing 5.000, 75c. per too; broken tot, 'j,1°°“V" 
blasting apparatus:—Batteries. 1 to 10 holes, , to zo holes i '
30 hole,, $35; 1 to 40 hole,, $50. Wire, leading, tc per foot - éni 5 ‘ ’ 
joe. per lb. Fuses, platinum, single strength, per too fuses „ (nnrct,n«- 
$3i b-*t- wires, 53-54 Ï 8-fL,wires, $4.08; 10 ft. wires, $s ' w'«a,

Galvanized Iron.—The market is steady. Prices, basis. z8-eauae 
Queen's Head, $4.10; Colborne Crown, $3.85; Apollo, ,0iz „! ’ a'-:~ 
Add z5c. to above figure, for less than case lots ; z6-n=„» ”‘-
,5c. less than zg-gauge, American zS-gauge and English z6 are eoni.fi “ 
is arc American ,0« oz., and English zS-gaugc. equivalents,

Galvanized pipe—(See Pipe, Wrought and Galvanized)
Iron.—The following quotations

»» fob 
$3-55 ;a fluctuating one, and the

The

Small lots 
rope, 9#c. ; British manilla, q%c. ;

store—No. , Summerlee, *01.50 to *zz per ton; .elected Summcrlee’ 
to *31.50; soft Summerlee, Jzo.50 to Jzi ; Carron special, Szt * 
Carron soft, Jzo.50 to Jzi ; Clarence, $18.50 to $i9; Cleveland
#19. *

Laths.—St,e Lumber, etc.

machine, S3.95; toe caulk, $350; 
are a'l base prices.
to $4.10; I. C. charcoal, $4.75; I. X.

$18.50

Lead.—Prices arc firm at $3.65.
Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.
Lumber, Eto.—Prices on lumber art for car lots to contrat 

pouns. carrying a freight of $,.50. Red pinc m M &t mil1

zrurrjsi 1^«3®Poles: Seven-inch top, cedar poles, z5-ft. poles, $,.3, to en ,/7cgraPb 
J..75 .0 $z; 35 It Jz.75 tc $3.z5 each, at manufacturer,' chw:..J-'*-.
freight rate to Montreal Laths: Quotation, per . ooo lath. h Sc-
carrying $1.50 freight rate to Montreal, $z to $, ecT*",' a‘ Points
shingles, same conditions as laths, X. $1.50; XX, z.5o; XXX Ccdar

Nails—Demand for nails is steady and prices' are ■’ *, ’ 3",
cut, and Jz.30 for wire, base prices. Wire roofing nails, 5c *lb P=r {ot

Paints.—Roof, barn and fence paint, $1.35 to $1.45 per gallon- • a 
bridge, and structural paint for steel or iron—shop or field—8! ' glrdcr- 
per gallon, in barrels; liquid red lead in gallon cans $z pcr 45 $‘-55

Pipe—Cast iron—The market show, a firm tone and trade U '
have been most satisfactory. Prices arc firm, and anDroxlm.,.i 
low,:—$33 for 6 and 8-inch pipe and larger • e,“ apPro?"nately 
at the foundry. Pipe, specials, $3 per ’ F 3 mc
At about $1 more thao the above

Montreal, March ant.Jtt fnd'w;S. t/0rajtue Unijrd. Sta,es saT that some sales of pig-iron on a

Jir iwsscondition." and eoual'iv^"it,!umace men are Bbsolutely confident of better 
materialize. 9 determined to hold down the output until they

The7eh'we^cbonlJ7,e«tnteen0f Plg',r0n.In Alabama tells an Interesting tale, 

of ,18.699 ton. The nrodi, ,'CCS -m iCV°n' and ,hey 'pvned out a total 
This Show, that the production ?. IT ' Fcbt,r2,ary’ '9'°' wa* -34,=99 tons, prices are more freeiv nh,.- a bJelnf h?d 10 a minimum until better
with the Production pyer fur'„a'ee Z Z dcma"d !<1 bri^r- Compared 
Immense Increase in fnrnar» -, a ycars ago’ ,b's ’hows an
almost altogether of hiVli r A paci^‘ ^ 1C output of the furnace washave been commanding^ f nrernhsm “Ol mUCh- 50 that ^-v-grade irons 
practically new h.-iviifv bO u -i AJ the cnt,rc Alabama furnaces are 
method, LvneeWgreh‘.r?mpbro‘vned,ebU,lt ^ *° *!m"' aad «urn.ee

While manufacture has been 
heavy. The stocks 
*5»000 tons.
week." ' B u y h! g ^ c 0 n!i m 1 e ' ' ' of lr0?.œarket. ha» h«-’d within the last
district are firm A mlua hand-to-mouth character. Prices in this
1st of March Inquiries for bet ’nqu'ne5 have been withdrawn since the 

Philadelnhi'i ronnrf vF belwcen ,l'»000 and 18,000 tons are reported, 
week, onelotof!^,,oaut7,000 ,°n'1 of ,'asic 5old during the last I 
third-quarter delivery at J,.,.!”’delivered 'a5t"n C°nCCm f°r second and 
repornted duîÎnT,Irwedektri7h„;a,eS /-ndrv and pipe iron only 

pipe iron were sold, both at priva,eTerms"’ °f f°Undry a"d 3’°°° *°ns of 

nouneendlnnTher:fPrtS pr'?es fnmcr and demand for basic quite pro-
o^a tef Vm! ironN,°on3 F°"adry f"r

thp rnrnn fî!f •  ̂ e°ve"n* «Derations. The magnitude of
• ,S CVldI?t f.r°m the fact that its gross business in

exceeded $ «too,000,ooo. The income account shows 
cent, available for dividends on the common stock.

said to 
as foi.

.00 pounds. Ga, pip, 7, q4 ‘a'b

Pipe—Wrought and Galvanized—Demand is about the 
the tone is firm, though prices are steady, raod,r,i.1-"',' -nd 
being : %-inch, $5.50, with 63 per cent, off for black and .ft Slzed lota
for galvanized; H-inch, $5.50, with 63 per cent, off for blackP” -t””1' off 
cent, off for galvanized; %-inch, $8.50, with 69 pet cent off f ’ ,4s Per
59 per cent, off for galvanized. The discount on the follow^ ■ ack| a°d 
cent, off for black, and 6z% per cent, off for galvanized • iz! ‘,172^ Per 
l-inch, $16.50; t Jf-inch, $32.50; t^-inch, $2 On the follow';? ’, -'5° i
count is per cent, for black, and 63 per cent for g ,tbe dis-
z-inch, $36; 2>4-inch, $57.50; 3-inch, $75.50. Discount on the fgf.lva?!zed : 
71^ per cent, off on black, and 61% per cent, off fir Ea'„a° a ng is 
inch, $95; 4-inch, Jt.oS. r ga'van,zed:

Plates and Sheets—Steel—The market is steady. Quotation 
for 3-t«; $2.30 for H, and $z.to for H and thicker; 
u-gauge, $2.15 ; and 16-gauge, $2.10.

held down, shipments have been
were reduced during the month byon Alabama yards

tz-gauge being*

Rails—Quotations on steel rails are necessarily only approx™ 
depend upon specification, quantity and delivery required. A ,,e a”d 
rails, per gross ton of 2,240 Ibs., f.o.b. mill. Re-laying rail, are o, .* j o1 
S27 to $29 per ton, according to condition of rail and location. quo,eo at

Railway Ties.—See lumber, etc.
Rooting—Ready roofing, two-ply, 70c. per roll; three-ply 

~f too square feet. Roofing tin caps, 6c. lb. ; wire roofing nail's P=r r.°” 
Roofing cement in bbls.. 0, 40 gallons, 15c. ; in 5-gallon tins, zee SC',, b'
(See Building Paper; Tar and Pitch ; Nails, Roofing). ’ P gallon.

Rope.—Prices are steady, at qc. per lb. for sisal, and iotfc. for M -, 
Wire rope, crucible steeel, six-strands, nineteen wires • V-i„ " lan,«a.

i in t . * * 751 *"*«.
1 ,n*» Sia per ioo feet.

a surplus of 12.25 per
$3-75 ; W. $4.75; V», $5.25; $6.25; H. $8; $10;

o £ ?



The dependability of this material under all possible temperatures makes its use equally 
desirable m every section of the country. For ,5 years it has been firmin' up. It 
has been used for filling the interstices in brick and block pavements in upwards of 200 
c.t,es-and IT STAYS IN PLACE! It “cleaves unto" the sides of the brick (or block) 
with a tenacity that no ordinary or extraordinary force of nature can weaken
the heat of the sun ; it won’t melt and run out of the joints in summer
zero-and even colder—it does not become brittle and chip to pieces

It remains flush with the surface of the brick from January . to December 
31 ; that s why it makes a brick pavement practically noiseless. You can't sweep it out 
of the joints you can t wash it out. IT STAYS IN PLACE! It adds years to the life
of a bnck-paved street, because it thoroughly protects the edges and corners of the brick.
It yields to expansion and contr lion. It makes an absolutely waterproof joint-a pave
ment that is perfectly sanitary. PIONEER" FILLER ASPHALT is the only filler 
the market having a successful record of 15 years, 
everywhere—and they specified it for 
last season. “ PIONEER”

It defies 
At 320 below 

IT STAYS INPLACE !

on
It has won the approval of engineers 

use in over 1,500,000 sq. yds. of brick pavement
, . , , . . ias Purest and best of hydro-carbons as its basic material,

and kneaded into its make-up are the experience and the know how that comes from long 
practice. It is unlike other asphalts. &
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IN
PLACE!An Elastic Filler-Pouring ‘Pioneer” Filler Asphalt into brick 

paving joints, London, Ont.

Filler
Asphalt
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From 32°F. Below Zero 
To 140°F. Above

“PIONEER”

The Canadian Mineral Rubber Co., Ltd.
TORONTO, ONT.1 TORONTO STREET
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A. C, LESLIE & CO., Limited•pike#.—Railway «pikes are steady, at $3.43 per too pounds, base of 
3H a g-i6. Ship spikes are steady at $1 §3 per 100 pounds, base of Hito> 
inch, and H s 1» inch

•teal Shafting. Prices are steady at the list, less S3 per cent. Demand 
•• on the dull side.

Telegraph Poles. See lumber, etc.
Tnr and Pitch. Coal tar, I4 per barrel of 40 gallons, weighing about ■

1°° P0«nds; roofing pitch. No. ». 73c. per too pounds; No. 3. 35c. per
too potwds; piao tar, $9.30 per barrel of 4n gallons; refined coal tar, $4.50 Copper Ingot.—The market has reached a firm basis, and holder* 
roofing). ' P n* P JC' PCr b': r°‘m' ,l*c (Sce buildio* P*P«r. Si»® j quite stiff at $13.50 per 100 lbs. Demand is active, and a large quantity 

Tin. Prit <-1 nrr f,rm at $44.
Zlno.—The tone is easy, at 6J<c.

!
MONTREAL 9

Detonator Caps.—75c. to 91 per too ; 
quantities, $1.

Dynamite —The price is determined by the point at which it is to h 
delivered. Here we quote 21 to 25c. as to quantity. De

Felt Rooting.—Not much moving, price continues as before, $1.80 per

Fire Brick». -English and Scotch. $30 to $35; American, $,5 to $„
1,000. Fire clay, American, $8; Scotch, $12. 5 pcr

Fuses.-Electric Blasting.-Double strength 4 feet, $4 6 ,
* led. J5.50; .0 fed, JO. Single strength, 4 fed, $3.50; 6 fed, $4 g'.*V
• «.jo; 10 fed, $5, per too count. Bennett's double tape fuse ' 1fecli K Per 1,000

ease ots; 7jc. per too; broken

DAMP SUPPLIES 
Bonne. Prime beans, J1.I3 to $1.90.
Butter.—Held creamery, 24 to 96c.
Canned Oeode—Per Doien.—Corn, Si.eo; pees, Ji.ro to J1.00; beans 

Jl.oo; tomatoes, J1.4J; penche., aa, Ji.go; end 3», J2.90 ; pears, as, $1.80 ; 
*»d 3», $9.40; talmon beat brand», t-lb. Ulia, $9.07, and flats, Jr.aj; 
liber grade., I1.40 to $9 ia

Clieeao. The market ranges from it to 1 tc,, covering nil Canadian 
make».

Goto#.—Mocha, rt to joe. ; Santos, u to tic. ; Rio, 15 to tic.
Dried Prulte.—Currant», Flllatr»., «X to pHe. ; datei. jXc. ; raisins,

Valentin., y<( 10 8<<c., prune., eM to ite.
■*B».- New laid egg., 31 to str. .
Flour.-Manlinba. patent., j,6o per barrel; and patent., $j..e, r°n,4 ïTs"1 u-'hus :rB,ack Pip*, K-inch

•trong bakers*, $4.on. H-inch, $2.35, 54-inch, $2.63; X-inch, $3.16; i-mch, $4.c4-
Molnaaoa and Byrup. -Mol*»,,,. New Orlean., ay to sic.; Barbados. ^If1 ’ eî^'l"0^’ inch43 i ^ v^"mc.h’ .$I5-24; 3-inch, $20.01 ;s v..r i,- -...>■ -...*.......— sst

-... 1 ■■■ >■ 'Ss :H '
Rloo and Tapioca,—Rice, grade B, In too-lb. bags, jg to 3X ; Tapi and there is more demand. v3-7s to $4,

oca. medimn pearl, j* to Sc Lime.-Retaii price in city 35c. per 100 lbs., f.o.b., car - in |„, ,
Rolled Gate. Oatmeal J9.4J per bag ; rolled oats, J9.90, bags. kilns outside city 23c. per too lbs. f.o.b. car without freight n™ °j
Bugnr._Granul.ted, bag., $40o; yellow. J4..0 to $4.45; Barrel. 5c beginning. 8ht Dema”d is

above bag pricee. f

------ Chain. -Jf-inch, J5.75; s-16-lnch, $5.15; «-inch, ....
tcos: X inch, J3.73 1 9-i«-inch, J3.70; H-inch, J3.S5; H-inch, J3 4’, M in S' 
11,0 ; t-ineh. J3.40, per too lbs. ' >3 <5' M mch-

Iron

Lumber.—Demand less brisk, because of the late season of the „„ 1 
i#a. spans, .0 to tSc. ; Ceylon., .0 to 40c. ; Ceylon, green., 1, to ajc. , Prices are not materially altered. Pine is good value at $32 to n.,\. . 

"wt.kr,Zn! 'i 1° IV' Jretsing, according to width required; common stock boards Jag t °r
Fleh. Salt fish. No. 1 green cod. J8 to Jo per bbL ; herring, $4.50 cull stocks, J20; cull sidings, $17.50. Southern pine dimension timh.? r. '

per BBL) .aim in. $8.50 per half barrel. Smoked (sh.—Bloaters, Ji.aj j *1» to $45, according to size and grade ; finished Southern Dine arm a-0™
per large ho* ; baddies, 8c. per lb. ; kippered herring, per bo*, J1.20 to to thickness and width, $32 to $42.50 ; hemlock is in demand and* held r .“e
,l-40- firmly, we quote $17.50 to $18.00; spruce flooring in car lots $22 ts <e“te

•.-Sail Po'k.—$.4 to $11 per bbL; beef. $18 per bbl. , shingles, British Columbia, are steady, we quote $3.30; lath No . * « ’
• . 14 to l„. per lb. ; lard. 14 to l5r. for pure, and 11H to white pine, 48-mch, No. 2, $3.75; for 32-inch, $1.85 is asked. ' The fLto.-
for compound ; bacon, 13 to tgc. I ®r= all busy; the yard trade necessarily more slack, because of the , es

of the year. c season

smoked hams 
isc. per lb.

-, . . . Nalls.—Wire, $2.35; cut, $2.60; spikes, $2.85 per keg of 1K« u"pinto, March 2trd, iqii. Pig Iron.—We quote Clarence at $20.50, for No. 3f Cleveland ** basc*
" ' 1 f"r I ' -it", "In r• ri"t other Summerlee, $22 ; Hamilton quotes a little irregular bctw»»n «

'Antimnn i ‘ ' ' * '‘T L ' ” ,nti,‘' ,Mk:,|rr l,rir' quoted $20. Midland, No. i, $19; No. 2, $18.50. Any change' must be unw h
. ny' ni f 1 k r t itr • -i • 1 .ymlii.it', a ml tfv |»r i • » Pitch and Tar.- Pin h. unchanged at 70c. per 100 IS pf._i . a„

per barrel. Seans is over. ar* *3-s«
aim. Standard makes, dovb’e bitted. $S to $10; single bitted, per Planter of *>ari8 Calcined. New Rrun.wfrk, hammer hr

$e . . g. f ob- cars* Toronto; retail, $2.,5 per barrel of 1 IbV T'
r iron. $3.03 to $s. 13, base, per too lbs., from stock to wholesale livered in 5 barrel lots ; $2.10 at warehouse. ** dc“

ft MIIH , .. Putty.—In bladders, strictly pure, per 100 lbs., $2.60 * in harr 1 t
lake ,atnr relative* advance? *”*’ 1,11 ‘° *’*’*' Sl'i,h ,h°' *"d 'll*"',"'*'” $p'5 pcr barrel of thr« bushels, at w’arehouse ' 0t’’

Roilnr i r . , Ready Roofing.—Prices are as per catalogue.
oounH■ ,dy.n ®8, * nch and heavier Jj.jn, Boiler heads 7%c. per tor Roofing Slate.—M..si of the sla.e used in Canada comr. „

Boiler Tuhaa°-n S** T*"k P,ate* ,:,ft*inch* 5,-<° Pcr 100 Pounds. R^nnsvlvama or Maine, the Canadian supply being «lender and
, . ** rders continue active. Lap welded, steel. 1 inrh the Rorkland quarries of the l-:a*tern Townships m Quebec tk y from

. 1 Jr per ,n ^°°l • 2-inch, S'- - • t" $0; 2 f4 -inch, $ In ; 3 'i inch ereat v»riefv of *ire« and qualifie*, m tha* it i$ diffirult to in/4; CFC *s *
ttoasoî^tach, 5.0. But X" - Bangor ,iat< ,0, ,6 may be quoted at $775 per *I**9

R , . ng, anor* p,a,n' 37c. per roll: tarred, i<r. Nothing doine square feet, f.o.b. cars, Tcronto; seconds, 50c. less. Mottled6 X°°
vrrv f,rm t,,nr- The price is $m.5o green, $7.75, with a Dea

Rope. <;.*!. o%c per Ih. ; pnre Manila. ,n*r per ’h Base *
Broken Rtn„,. ,.......... .. .. » k Sand.-Sharp, for «man. or brick work, $, ,$ '*
'umn oione. Lime stone, good hard, for roadways «r ccnerete. f k rn,„.„ ^ 5

S^tnw station, C.P.R., 70 :<r. prr of ,.w ,bl.. eithcr ,.,och, r°ro"'" ”d'n“
»-inch, or larger, price all the same. Rubble stone. <cr per ton. Srhau 
station, and a good deal moving Broken granite i« selling at $7 n-r
ton for good Oshnwa. or Quebec Province. At Washago. Sa.50 
lor small and $1.13 for large ; freight to Toronto. 6 r.

Cement. Car lots, $i.6< to $1.70 per barre», without hag* fn ».«vi barrel 
rots, $1.53. In smaller parcels $1.00 is asked hv city dealers, 
extra.

The following

Per ton f.o.b., cars.
Sewer Pipe.—

6-in. o-in.
$o.4n $0.65 $i.0o a4-in. 

$3-35 
4-°° 13.00

16.25 
*3-oo

Straight pipe, per font 
Single Junction. 1 or 2 ft long
Double Junctions ..................................... 1. 3-00
Increa*ers and reducers .............................................. t.60
P * H. M traps ....................................... 3.00 3.30

Coal.—Anthracite egg and stove. $7.25 tier ton : chestnut, scarce, $7 <« * Bends ........................................................... 0.75 1.30 i.95
kt?n • 00 prr tnn In the United States there Is an open market Above Is the October list, a<= changed. The retail nriom :

y • uminons coal and a great number of qualities exist We qtW* per cent, off these figures on all sizes, 9 inches and under >S
ongniogheny lump coal on cars here, $3.75 to $1.80 ; mine rnn, $3.6* cent off these figures on anything over 9 inches, 

to $3.70; slack. $2.73 to $3.85 ; lump coal from other districts, $i.c« to a gre.ater discount. 
fj.70; mine run 10c. less; slack. $3.60 to $2.70: cannel coal plentiful at 
$7-5o per ton ; coke, Solvey foundry, which is largely used here, quotes at 
rom $5-7< to $6.#v>; Reynoldsville, $4.00 to $<.10; Connelsville, 73-hour coke 
î °° t0Ts$5*.*C Shipmen.ts filing off on acciunt of season drawing to a 3f 

close. Dealers arc buying only such quantities as are actually required
to facilitate stock taking on April 1st. Nut coal st.11 continues ; *»»»«. Sa.30; 17, 18, and 20-gauge, $2.45; 22 and 

scarce, being held at a premium by miners. The soft coal market is S» «5: 28-gauge, $2.80. A very acti 
unchanged and prices are expected to remain firm Contracts for better Prices, and an advance is not unlikely, 
grades being written up in some cases at a higher figure than last 
subject to any change which may be made in duty.

3-=5
Bags, 4or

6.50

9-73
less
60 perFor car-load lots

65

Steel Beams anrl Channels Active.—We quote.. . j .__ .. $®-75 per too lbs
cordmg to «ire and quantity ; if cut. $3 per too lbs. ; angles , u V ’• ac‘ 
and larger, $2.50 ; tees, $2.80 to $3 per 100 pounds. Extra for •■.«11 °y .3‘*6 

and tees «waller sixes
Sheet Steel.—American Bessemer, 10-gauge, $2.4o ;24-gaugeKa$U2g"'- $«'45: 

ve movement is reported at 'unc'haT/ed
so as

Sheets Galvanized.—A poilu Brand.—Sheets 6... , or 8 feet long,
inches wide; 10-gauge, $3.00; 13-14 gauge, $3.00; 16, 18, 30 or 36 

ao» $3-ao ; 32-34,

All Ingot Metals
IN STOCK

62 THE CANADIAN ENGINEER Volume 20.

MICA
Ground mica up to 200 mesh. Hard moulding plate, in sizes 
up to 36 in. square, suitable for small diameter commutators. 
Flexible plate up to .36 in. square Discs. Washers. 
Tubes, etc. We build to order to meet special requirements.

O’BRIEN & FOWLER
Cummings Hrldcc Ontario

£ 8
£
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RECENT CONTRACT

C.P.R. St. Lawrence River Bridge
13 Existing River Piers, 2 Land Piers and 2 Abutments, all extended 

to twice their present length. Also 4 New River Piers.

Our Scope Our Methods
BRIDGE PIERS,

MINING SHAFTS,

TUNNELS,

WATER POWER 
CONSTRUCTION,

POWER PLANTS,

SEA WALLS,

WHARVES, QUAYS,

DAMS,

LIGHTHOUSES,

HEAVY BUILDING 
FOUNDATIONS

PNEUMATIC
CAISSONS,

OPEN CAISSONS,

WOODEN
AND STEEL 
SHEET PILING,

CONCRETE
PILES,

WOODEN PILES,

COFFER DAMS,

CONCRETE STEEL 
CONSTRUCTION

We Invite Inquiries in Reference to Cost and Design of Difficult Foundation Work.

March 23, 1911. THE CANADIAN ENGINEER 63

THE FOUNDATION COMPANY
LIMITED

BANK OF OTTAWA BUILDING MONTREAL. CANADA
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Jj.js; «6, $35°i a*. $3-95 ; *9. $4-*3 ; It>k. $4 «3 pef • « lbs. Fleur de Lie- Galvanized Iron.—Apollo, lo#, $4.90; 38, $4.70; a6, $4.30; as j. lo.
•8-gauge, $4.10; a6. $3.80 per 100 lbs. Active and firm at these prices. $4.1#; ao, $4 ; 18, $3.95; »«. $3.90; Queen's Head, a8, S4.90; a6* „7

Tank Plate.—3-16 inch, $340 per 100 lbs. $4.3#; S4.30; ao, $4.10 per cwt ' * 4’
•m D0T?l..8l,eei*-JoWJ,t'e epecUI Piek 1abe,« »°Ke- Cammel Laird, .6c. Iren.—Swedish iron, .00 lbs., $4.75 base; sheet, black, i4 to aa rauae
M R.I . high speed tool steel. 65c. $>73 ; a4-gauge, $3.90; 36-gauge, $4; aS-gaugc, $4.10. Galvanized—American'

Tin. lhc market . rr we quote 43c. tl to ao-gauge, $4.40; 2a to 34-gauge, $4.65; a6-gaugc, $4.63; jg-rtu..’
Wheelbarrows. Navvy, steel whrr attero, knocked down, $ai.6« $4.90; 30-gauge, $5.15 per too lbs. Queen's Head, aa to 84-gauge $4 6<'

per doien. set up. Sia.60. l'an Canadian, navvy, steel tray, steel wheel, sé-gauge Eaglish, er 30-gauge American, $4.90; 30-gauge American*
$110 each; Van American, steel trav, 'teel wheel. $4.1* ea.-h Fleur de Lis, aa to a4-gauge, $4.50; 38-gauge American, $4.76-

Zlno Spelter.—Demand not so brisk, and the market easier at $6. American, $5. *
Lumber.—No. 1 pine, spruce, tamarac, 3*4, a x 6, ax 

except te feet, $39; British Columbia fir and cedar,
Beal.—by carcases, SI.30 to Si,-30. ,s to i# feet, $33; a x ao, 4 a so, up t® 3a feet, $4*.
Sutler.—Dairy prmt. ere ,o to ,,c. ; creamery prints, ,« to ,Sc. ; do. Nelle-J, te $,.=5 per .00. Wire base. $,.«5; cut base. $,.«0.

Irr.h aade. sp to , Splendid demand tor fresh made. Floke.-Clay. $, per dozen; pick mattocks, $6 per dozen; tievishe, ,,
Cnnned Good». Peas, $1.35 t> $1.75; tomatoes, 3s, $1.43 to 51.50; ,er evisnes, 7c.

W* V;T: ','r*wb"'i'e*’ ‘••$hr*vy 1,yru,>' 5i »"■; $r..7pbêm„ SLkTtM?; Spf’s^taeh!.' K,:|2eh
Si.8. to >»-97H. Su-4®; galvanized. K-inch, $4.25; X-inch $5-75! i-inch, $8.35; sW-inch’

Oheeae. \l ..lr,.,«r . firm. large. t . ,4c. ; twins, 14 to »«J4c. lH.j.ch, 5,3.6»; a.inch, $,8.,e. Lead, 6*c. per lb. * ^
CofToo. Rio, Green, 13S t , , . Mucha, aj to s5c. ; Java, 35 to 31c.; Rltoh.-Pine, $6.50 per barrel; in less than barrel lots. 4c ne, IK -

Santos, 16 to 17c. . . . u reoftng pitch, $1 per cwt " *
Dried Fruits.—Raisins, new, Valencia, 8 to lJ4c. ; seeded, i-Ib packets. Plaster—Per barrel $i.a<.

Uncy. Sc.; tH-os. packet,, choice, 7. e.; Suitaoas, good, IKc. ; fine, c. ; Roo„nR" paper.-&, «0 67Xcc. per roll
choice. 10 to tic.; fancy, ,,c ; Ullatre, curr.nts, cleaned. 7X to Sc.; j R,pS._Cotton. « to K-in., and larger ,3c. lb.; deep ,ea ,«.2, • l.,h

*2 a- >- *■■■"■• ~ V &-<suk ,-.js
.JfWLir'ïKi tu?.- s», issr £r- Jsrrs.. ****-*£ • » .. •«.; »..
patents, $.1.90; 5f per barrel. Splkee.-Basls as follows:—s«, j and «, $4.75; 5-15*, and 6 «, . ■

Feed limn, 5ss to $jj per ton; .hurts, $ a ( to $34 per ton. „ _ . „ «... . _ . . . 751 5 * 5 ana 0, $4.40;Lent.—Tierces, we quote like, here; tubs, nkc.; palls, tike. H *' 7 * *' ** 5’ H *’ 9’ “d ,4-OJ' *sc- e,tra OD ®‘h'r sides.
Molasaae.—Barbados, barrels, 37 to 45c.; West Indian, 37 to 30c.. Steel Plate», Rolled.—3-16-in., $3.35 base; machinery, $3 base; share

New Orleans, 30 to 31c for medium 14-3° base; share crucible, S5.50; cast share steel, $7.50; toe calk, $4.«é
Pork. Not much doing, short cut, $j6 to Î36.50 per barrel; mess, $1 base: tire steel, $3 base; cast tool steel, lb., to ta)4c.

off, heavy, $js to %aa.jo. Staple».—Peace, Sg.40 per 190 lbs.
Rloe. B. grade, 3SC. per lb.; Patna, 3 to $H c. ; Japan, 5 to 6c. Timber.—Rough, 8 xa to 14x16 np to 3a et, $38; 6 x ao, 8x20,
Salmon. As before stated. We quote Fraser River, tails, $3.03; flats *• *ee*» S4«- 

$3.30; River Inlet, $1.90; cohoes, Si.75. Tool Steel.—8K te 13c. per pound.
Smoked and Dry Salt Meata. -Long clear bacm, 11 to uXc. per lb., ------------------

tuns and cases; hams, targe, ia to 1 tc. ; mall, 14 to 15c.; rolls, la to 
13c.; breakfast bacon, 17 to 18c.; backs (plain), 18 to 19c.; backs (pea- 
tnral), 19 to soc. ; shoulder hams, 13c.; green meats out of pickle, ic. less
than smoked. ____________

Sploea. -Allspice, 18 to 19c. ; nutmegs, 30 to 73c. ; cream tartar, a8 to 
30c. ; compound, 18 to soc. ; pepper, black, pure Singapore, 14 to 17c. ; 
pepper, white, sj to 30c.

Sugar. Granulated, $4.35 per 1 ibs., in barrets; Acadia, $4.25; yellow, able experience on water and sewerage works,

Street paving, concrete and general construction

8 to 16 feet, 
x 6, and a x 8.

CAMP SUPPLIES. a x 4,

up te

POSITIONS WANTED

ENGINEER desires position on construction, consider-
permanenc 

works.
3SC. ; Ceylons. First-class references. Apply Box 172, Canadian Engineer.

Syrup. -Corn syrup, special bright, iXe. per lb.
Tea».—Japans, ao to 33'. per lb.; Young Hysons, 16 to 

17 to 38c. per lb.
Vegetables. -Potatoes—Ontario, $1 per bag, on railway track, Tor 

onto; Ontario Delawares bring $s, and New Brunswick Delawares $1.10; 
onions by crate, Spanish, $3; Canadian, $1.83; cabbages bring from $1.25 
to S1.50 per; barrel; carrots, 60c. per bag; beets, 73c. per 
bag; turnips, 40c. per bag.

STRUCTURAL ENGINEER, technical graduate. exper-
rnced in designing buildings, power, industrial and logging 

plants, coal and ore handling bridges and towers, at present 
employed as designer in New York, desires position as 

' ZSnJSJS rn«mr(-r wi,h manufacturing concern in Canada. Address
season in nil lines of building trades. Things in Winnipeg arc better for Box 178, Canadian Engineer, 
this time of year than for years past.

The market remains steady, anti there is no changes in quotations 
worthy of mentioning. The weather is coming In fine and warm, and an 
early spring is looked for. Large orders, wc are told, arc being placed 
for cement, but from reports there are large stocks on hand.

1 apply flr'"' have onleri already for a great deal of work WANTED aa assistant- tr> Knsinpss manarrQ, . .are extremely busy. WANTtu, as assistant to business manager, a techni-
O'i-'tnii-ns am -.ready in thh market, and are a. follow,:— cally trained man, experienced as commercial engineer and

i.M*'!’'»,7|l.'ndP^'l;ombinèd.''é;rrh, *nv‘''' *" ' 1Dd °p1 familiar with cost accounting system of Public Electric
ko.rAn**,’~Choppi,,f s,e,‘ per do,,n> *6 10 *0: double bln, $n.io per Utilities operating in large cities. Must have initiative and
"lrBn.rb.<t Wire.-, point .nd , point, common. $j.„ per cl ; Bake,, executive ability and show clearly that he has made

S,^ErW|ren.-$s' o\o° 6 elsewhere. Application not considered unless it contains
Bare.-Crow. $4 »er »oT pound.. full details as to where born, age, education, positions held
Beam» and channel». $3 to $3.10 per 100 up to 15 inch, (4, 30. 41, s°. salaries received and references. Address Box 170 r^n 

• is, 119, 1*7, *3*» us, 17O , rr • o ' 1 uana-
Bearde.—No. 1 Common Pine, 8 in. to ia in., $38 to $45; siding. No. a dian engineer.

White Pine, 6 in., $33; cu?l red or white pine or spruce, $24.30; No. 1 Clear 
Cedar, 6 in., 8 te iS fL, $60; Noe.
SIb., $55; No. 3, $41.

Brleke.—$tt, $|», $13 per M, three grades.
Building Paper.—4k to 7c. per pound. No. 1 tarred, 84c. per roll ; plain,
; No. • tarred, tattc. ; plain, j6c.
Goal and Coke.—Anthracite, egg, stove or chestnut coal, $0.75 large 

lots to $10.50 ton lots, net; Alleghany soft coal; carload lots. Hans, Winni
peg, f.e.b,, care, $6 per ton; csnnel coal, $10.50 per ton; Galt coal, $3 
f.e.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots 
special rates. American coke, $11 to $11.50 a ton; Crow's Nest, $10 a ton

Copper Wire—Coppered market wire. No. 7, $4 per 100 lbs.; No. 6, $4; |
No. to. $4.06; No. is. $4-»o; No. 14, $4.40; No. 16, $4 70.

Cement.—$3.40 to $3.73 per barrel In cottoa bags.
Chain.—Coll, proof, X-inch, $7; 5-16-inch, $5.50; st-inch, $4.00; 716-inch.

$4.73 i K-inch, $4.40; H-Inch, $4.so; X-inch, $4.05; logging chain, s-16-inch, :
K|o; H-Inch, $6; X-Inch, $8.50; jack iron, siegle, per dozen yards, 15c. te 
75c. ; double, asc. te $1 ; trace-chains, per dozen, $3.35 te $6.

Copper.—Tinned, boiler, a6Xc. ; planished, agj{c. ; boiler and T. K. pits, 
plaia. tinned, 43 per ceat discount

Dynamite.- $11 te $13 per case.
Hair.—Plasterers', »oc. te $1.13 per bale.
Hinge».—Heavy T and strap, per too lbs.. $6 to $7.30; fight, do., 6$ 

per cent; screw book and hinge, 6 to 10 inches, 5X0. per lb.; ta iaches 
up, per lb., 4Xc.

Winnipeg, March aoth, 1911.

POSITIONS VACANT

good

and a British Columbia spruce, 4 to

FOR SALE
FOR SALE.

A good 15-in. dumpy Berger level-erecting eyepiece in 
perfect condition, nearly new. Price, $75.00. Address Box 
162, Canadian Engineer.

IT DA VC to advertise in The
___________________  Canadian Engineer
Every reader is a possible purchaser

so «

~ «
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Pipe for Trunk Sewer, Regina, Saskatchewan72=inch Junction

LOCK JOINT PIPE CO.
167 BROADWAY NEW YORK CITY

Write for Illustrated Catalog.

trsr Toront°
BRITISH COLUMBIA. —Pacific LocÏ """""
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MERIWETHER SYSTEM
Continuous Re-inforced
CONCRETE PIPE

PATENTED

»>

&1

2
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WELLAND, ONTARIO.

\Drife^Hd flendurS wiU be received until Monday noon, 
April 3rd, for the construction, delivery and erection
waterworl^61 and‘ 0nttri°’ of one unit of waterpower driven 
waterworks pumps, three millions imperial gallons dailv 
capacity, including turbine, pipes, valves etc

,preparcd by Mr- Wm. Kennedy, Jr.
Envoinn eu’ may, be obtained from the undersigned, 

pes to be marked “Tenders for pumps.”

TENDERS FOR INSULATED COPPER WIRE.

1 oronto, up to noon on luesday, March 28th, 1911, for wire.’ I
Envelopes containing tenders must be plainly marked, 

on the outside as to contents

R. COOPER,
Chairman Water Commissioners,Welland. Ont.

(Tenders continuedSpecifications may be seen and forms of tender obtained 
from the Toronto llydro-Electr.c System, City Hall, Toronto.

Tenderers shall submit with their tenders the names 
of two personal sureties .(approved of by the City Treasurer) 
not members of the City Council

on pages 68, 70, 73.)

Technical Booksor officers of the Corpor-1
anon ut the City of Toronto; or, in lieu of said sureties

■JMsa.-.ss j» Tr-Br. a*............ .. CT
1 he lowest or any tender not necessarily accepted. fessor of CivV^Enefn»H' N" J?gden> C E > Assistant Pro- 

xi. + 234 pages c, «I. Inl’ Co,rne11 University. tamo., 
8ewageg Di8po8a,gU|rneS- five P'^es, cloth, $2.00.

Rafter, M Am So® r F th°. w"lted statea-—By Geo. W. 
6zS Pages, 4to., illustrated,3$6 00' N' Baker Third edition-

TENDERS FOR SUPPLY OF PUMPING MACHINERY, 'll, H1"®11 nlt,e9 and Tow1e—By John Good-
-----  Development a ’ 53 lIluslrationa> $z-oo

sed to tin- < h.mm.m, lio.ud of — By Lamar Lyndon ^,®c,rlcal DIstrlbutlon of Water-power,
Control, Winnipeg, will be received .it the office ot the un- illustrations, 8vo., cloth i-,furey enKineering treatise. 158 
dersigned up to 11 a.m., on Wednesday, April 5th, igtt,I Hydro-Electric Practice4 ^?ges" New York, 1908. $3.00. 
lor the manufacture an m of Horizontal Turbine * Pi 'nanual of th 'T"y.blcnry A. E. C. Von Schon.
Pump of two and .1 half uct Million Gallons < apa< it, pet conversion into electric ener Cve °5™enVof water-Pow?r.. its 
-4 hours. Specification and form of tender, together with illustrations, 8vo., cloth "T,gnd lts dl®lant transm*ss'°n 
conditions governing tenders as p British Sewage worka ’ n * °°

I»- obtained at the office ol the « 1 gineer, James '5° P*ffes, $2.00. ' y M. N. Baker. Cloth, 6
Avenue, Winnipeg. The lowest or any tender not neces
sarily accepted.

Board of Control Office,
Winnipeg, March 18th, 1911.

G. K. GEARY (Mayor). 
Chairman Board of Control.

City Hall, Toronto, March 15th, 1911,

x 9,

414 +*v. C,oth* 6 x 9,
M. PETERSON,

Secretary.

Book Department, Canadian Engineer
TOWN OF BRAMPTON, ONTARIO.

5/be Reaches weekly 
the LEADING

Pavement Construction.

Canadian
Engineer

Sealed tenders addressed to the Town Clerk will be re
ceived up to 6 
construction of

Civil, Mechani
cal,

p.m. on Monday, April 17th, iqii, for the 
approx maiely 8,000 square yards of 

ment and 3,500 lineal feet of concrete curb and gutter, 
different classes of

Railroadpavc-
The

Municipal and 
Provincial 

Works, Engineers and 
Engineering Contrac
tors in ALL

pavement to be considered are :—
1. Asphalt Block.
2. Vitrified Brick.
3. Bitulithic.
4- Bituminous Macadam.

Tow^Fn and SPfCififi0"5 mav b' seen at the office of the 
Town Engineer or the Town Clerk, also at the office of 
The Canadian Eng neer, 62 Chur-h Street, Toronto. Mark
ed cheque for *500.00 or 5% of the tenders submitted must
sarily1 accepted ^ L°WCSt °r a"y ,end- neco<

parts of 
Canada and United 
States and Europe.

w. C. YOUNG, Town Clerk.
W M. TREADGOLD, Town Engineer 

Brampton, Ont., March 2tst,
All Its Readers Are Buyers

IQII.
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TENDERS GALLED FOR
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MANUFACTURERS OF

Steam and Power 
Pumps,

Condensers,
Travelling 

Cranes,
etc.

ni

WRITE FOR 
CATALOGUE

X \"

The SMART-TURNER MACHINE CO.. Ltd.
Ontario

HYDRAULIC TOOLS
Pumps, Presses. Punches. Shears.,?h,^ts 
Hail Benders, Motor Lifts. Jacks. • .rt |SSUV v;kh
monthî0rWebmfdto2SLÎÏÏÎSR special requirements.

WATSON-STILLMAN CO, yqrk
67 CHURCH STREET

Provincial Steel Co.
ONTARIO

MANUFACTURERS OF 
RE-ROLLED RAILS

LIMITED,

COBOURG,
DEPARTMENT A.

70# per yard inclusiveRanging; in size from 20 to

NOW READY

American
Civil
Engineers’ 
Pocket Book

l>7T "XL
•7

Editor-in-Chief— 
MANSFIELD MERRIMAN

!6mo, riii. + 1380 pige». 
944 figures and 495 tables. 

Morocco, $5.00 net (21 - net).

Section 1
MATHEMATICAL TABLES

tty MANSFIELD MERRIMAN, Member of American Society 
of Civil Engineer*.

Section 2
SURVEYING, GEODESY, RAILROAD LOCATION

Ity c'HAItl.l-.K II. HKKI-.I), Associate Prnfeaaor of Civil 
Engineering In Maaaachuaelta Institute of Technology.

Section 3
ROADS AND RAILROADS a

lly XX ALTI-.R LORI Ntl XX I-Itlt, Xlemlter of American Society 
ni Civil Engineer».

Section 4
MATERIALS OF CONSTRUCTION

Ity RUDOLPH MILLER. Superintendent of Buildings.
. Borough of Manhattan. New York City

Section 8
PLAIN AND REINFORCED CONCRETE

lly FREDERICK K. TURNKAURI Mean of the Cll.ce of 
Knglneerlng. University of XX’laconain.

Section o
MASONRY, FOUNDATIONS, EARTHWORK

lly IRA O. BAKER. Prof,««or of Civil Engineering in 
Vniveraity of Illinois.

Section 7
it Mvvm<?.NRV AND TIMBER STRUCTURES
By XX ALTER J. DOUGLAS. Member of 

Civil Engineers

Section 8.
STEEL STRUCTURES

Hy I HANK I*. Prof—or of Civil Bngin—rlnn ,
in Lehigh University.

Section 0
HY.?.RAUL,C8' PUMPING, WATER POWER

> AM! NHK K. WILLIAMS. Profcmtor of Civil. Hydraulic and 
Sanitary i*.ngmecrinii. University of Michigan.

Section 10.
WATER SUPPLY, SEWERAGE, IRRIGATION

Hy ALLKN H AZKN. Member of American Society 
of Civil Knginecr*.

Section 11
DAMS, AQUEDUCTS, CANALS, SHAFTS, 

TUNNELS
By ALFRED NOBLE and SILAS H. XX’OODARD. Members 

of American Society of Civil Engineers.

Section 12
MATHEMATICS AND MECHANICS

By F.DXVARD H. MAURER. Professor of Mechanics in 
University of Wisconsin.

Section 13
PHYSICS, METEOROLOGY, WEIGHTS AND 

MEASURES
By LOUIS A. FISCHER. Chief of Division of Weights and 

Measures. U.S. Bureau of Standards.

American Society of

Renouf Publishing Co.
25 McGill College Ave. 

MONTREAL
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SHONE PNEUMATIC EJECTORS
RAISING SEWAGE AUTOMATICALLY

in CITIES DISTRICTS and BUILDINGS. 
Descriptive pamphlet upon application.

FOR

SHONE COMPANY
CHICAGO, ILL.861 BLACKHAWK STREET

notice
Western Canada firm with large connection, open to 
handle Builders' Iron Work and Mechanical Speclaitlee 
on Commission basis. Correspondence solicited.

WESTERN STEEl 4 IRON CO., WINNIPEG, Can.
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Tenders Called For l g(Continued from page 66.)

CITY OF MOOSE JAW, SASKATCHEWAN.

NOTICE TO CONTRACTORS.

Tenders will be received by registered post only, ad
dressed to the Chairman of the Board of Control, City Hall, 
up to noon on TUESDAY, MARCH 28th, 1911, for the 
supply of STEEL EXTENSIONS FOR MANHOLES ON 
6-FT. STEEL PIPE LINE.

Envelopes containing tenders must be plainly marked 
on the outside as co contents.

Specifications and forms of tender may be obtained at 
the office of the City Engineer, Toronto.

1 he tenderers shall submit with their tender the names 
of two personal sureties (approved of by the City Treasurer), 
not members of the City Council, or officers of the Cor
poration of the City of Toronto, or in lieu of said sureties 
the bond of a Guarantee Company, approved as aforesaid.

I he usual conditions relating to tendering, as pre
scribed by City By-law, must be strictly complied with, or 
the tenders w,ll not be entertained.

The lowest or any tender not necessarily accepted.
G. R. GEARY (Mayor),

Chairman Board of Control.
IQ 11.

Main Drainage Works.

Sealed tenders endorsed “Tender A” and "Tender B," 
will be received by the undersigned City Clerk until 8.30 
o’clock p.m. on Monday, April 10th, 1911. Any tender re
ceived after the above stated time be declared informal.
Contract "A."

Supplying materials for and constructing a Sewage 
Disposal Plant complete, including a Pump House, Sedi
mentation Tanks and Percolating Filters, also the sup
plying of materials for and the laying of a Trunk Sewer 
and Water Main.

Contract “B."
Supplying two Electrically-driven Centrifugal Pumps 

and Auto Starters complete with all piping, connections,
etc.
Plans and specifications for contract "A” may be ob

tained from the City Engineer, Moose Jaw, upon receipt of 
a marked cheque for the sum of $25, to be held until return 
of plans and specifications ; and for contract “IV plans and 
specifications will be sent upon request.

The lowest or any tender not necessarily accepted.
J. M. WILSON,

Çity Engineer.
Moose Jaw, February 18th, 1911.

W. F. HEAL.
City Clerk. City Hall, Toronto, March 7th,

CITY OF SASKATOON.

INTERCEPTING SEWER.SHE Scaled tenders addressed to the undersigned city com
missioners and marked as to contents, will be received until 
t2 o clock noon on Friday, April 14th, iqii, for the follow
ing work :—
Contract No, 78—Pipelaying.

' 79—Furnishing concrete sewer pipe.
80—Furnishing cast-iron 

specials.
I Ians, specifications, etc., may be seen at the office of 

the City Engineer, Saskatoon, also at the following places : 
I,he Canadian Engineer—62 Church St., Toronto.

—315 Nanton Bldg., Winnipeg.
—Board of Trade Bldg., Montreal. 
—220 Broadway, New York City.

1 he lowest <>r any tender not necessarily accepted.

CIVIC CAR LINES.

TENDERS FOR RAILS AND TIES.
pipe andsewer

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 contents.

Specifications and forms of tender may be obtained upon 
application to the office of the City Engineer, Toronto.

The lowest or any tender not necessarily accepted.

«1

Engineering News.

JAS. CLINKSKILL (Mayor), 
W. B. NEIL,

City Commissioners.
Saskatoon, Saskatchewan, Canada, 

March 1st, 1911.G. R. GEARY (Mayor),
Chairman Board of Control.

Gitv Hall, Toronto, February 28th, 1911.
TENDERS FOR A STEEL BRIDGE,

TENDERS FOR A STEEL BRIDGE.

THE RURAL MUNICIPALITY OF SWAN RIVER, 0F MINNITONAS invite TENDERS for the supply and 
in Manitoba, invite tenders for one ninety-four (94) erection of a Steel Warren Truss Bridge, and Two Concrete 
foot centre to centre of end bearings Steel-riveted pjers Bridge to be 60 feet centre to centre, of end bearings 

e *S °rK^e an<* ,wo Concrete Piers with with Steel Stringers and Three-inch Plank Floor in accord
ai 1 ^tHUffers, and three (3) inch Tamarac Plank ance with Plan (No. F 10), and specifications on file at this 
Moor. I o be erected over the Woody River, east side of Office, and also at the Office of the Chief Engineer, Depart- 
.ect.on 36, I ownship 37, Range 27, west of the Principal ment of Public Works, Parliament Buildings, Winnipeg, 
Mcndian m Manitoba, in accordance with Specifications, Manitoba, 
which can be obtained from the Provincial Department of 
Public Works, Parliament Buildings. Winnipeg, Manitoba.

The bridge site is within one mile of Bowsman Station 
on the Canadian Northern Railway.

Sealed Tenders to be delivered to the undersigned on 
or before the 15th day of April, A.D.,

JOSEPH ARMSTRONG,
Secretary-Treasurer, Municipal Council,

Swan River, Manitoba.

Tenders under Seal to be delivered to the undersigned 
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.

on or

iqii.

continued on pages 70, 73.)(Tenders
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Samson 
Water Wheels
A short time ago one of our Improved Samson 
Wheels was tested at Holyoke, Mass., and 
showed the following remarkable efficiency—

At Full gate 
At Nine-tenths gate .... 87.20%
At Eight-tenths gate .... 80.93%
At Three-quarters gate.... 89.99%
At Seven-tenths gate .... 88.99%

If you would like to see a detailed test sheet, 
we will send it to you. : : Get our catalogue.

.... 83.00%

William Hamilton Co.
LIMITED

PETERBOROUGH, ONT.

THE ZEISS LEVEL.
IKS!

ALUMINIUM
SHEETS

CHANNELS
RODS 
TEES
BARS — MOULDINGS

INGOTS 
ANGLES 
STRIP
TUBES—Round. Square, or Special

in Stock at Toronto

M

SBWires and Cables, Castings, Spun, Drawn and Stamped Goods 
Made in Canada

COMPLETE 
ADJUSTMENT 

FROM A- 
SINGLE STATION 

IN A
FEW MINUTES.

The British Aluminium Company,Ltd.
A NEW AND 

UNIQUE 

SURVEYING 

INSTRUMENT 

POSSESSING 

IMPORTANT 

ADVANTAGES 

OVER

THE OLDER 

TYPES.

LONDON, ENGLAND,
Send all enquiries to the General Canadian Agents—

PARKE A. LEITH 
24 WEST ADELAIDE STREET

Ask for Bulletin 7

ll
4.TORONTO

w
EïflïSrS|ft

LIGHT AND 
PORTABLE.

Weight In Case, 
4-lb. 2-ozs. 

Size in Case,
* 5H * 2S-ins.THE CANADIAN ENGINEER 

is the recognized engineering 
authority in all parts of Canada. 

Edited by technically trained men— 
a complete weekly summary of 
engineering news is given in each 
issue—If you have a friend whom 
you think would like a specimen 
copy give us the name and address.

We will do the rest.

PRUE, complete 
with TRIPOD.

$70.00

jSBEm
PERFECT IN WORKMANSHIP AND DESIGN.

Booklet 34G Post Free.

CARL ZEISS (London) Ltd.
13. 14. GREAT CASTLE STREET, 

OXFORD CIRCUS, LONDON, W.
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CITY OF SASKATOON. 

WATER FILTRATION.

QUEEN VICTORIA NIAGARA 

Boulevard Bridges.
Boulevard Roadway. I Sealed tenders addressed to the undersigned and marked

at noon, for the construct.on of (a) 5 Steel Concrete Bridges chanicaI Water Filtration Plant for the city of Saskatoon, 
and (b) a Macadam Roadway, with the necessary drainage • Al1 i,?formatlon may be °btained on application to the 
being Section 4B, 5.182 feet, commencing at Miller’s Creek- Clty Enffineer- ,
and extending to the southerly limit of the Shinvard Jr’ The lowcst or any tcnder not necessarily accepted, 
cordin to plans and specifications for the several works JAS CLINKSKILL (Mayor),
o , „-at the_Administration Building, Queen ‘ Victoria W. B. NEIL,
Park, Niagara Falls, Ontario.

FALLS PARK.

on
City Commissioners.

Saskatoon, Saskatchewan,
February 28th, 1911-

(Tenders

JOHN H. JACKSON, 

Niagara Falls, Ontario, March 2nd,
Superintendent.

continued on page 73.)1911.

CITY OF MOOSE JAW, SASKATCHEWAN.

SEWER AND WATER EXTENSIONS.

Scaled 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 main, placing valves, valve boxes, hydrants, etc.
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 tecs.
29 4-in. off 6-in. cast iron tecs.
28 4-in. cast iron tecs.
95 6-in. cast iron plugs.

■Hi

AMERICAN SEWER 
PIPE COMPANY
General Offices - . AKRON, OHIO

We can serve you best. Our prices are 
right. I he quality of our Goods is of the 
highest excellence. We are the largest 

manufacturers of

Vitrified Salt Glazed 
Sanitary Sewer Pipe

IN THE WORLD.
We manufacture Sewer Pipe in all sizes 
£ ,IL?' Î? ins- Lengths, 2 to 3 feet, 
socket, Standard or Deep and Wide. Thick- 
amiM" 8"esc.,5ins- to 42 ins., both Standard 
and IJouble Strength. VX e also manufacture 
Vi»rm a??’ WallCoping, Vitrified Conduit, 

Lurb, Paving Blocks, Drain Tile, 
Gheap substitutes made from 

plaster disintegrate.

112

CONTRACT 30—
The supply of approximately :

28,000 lineal fret of 6-in. Vitrified Tile
26,600 " of 8-in. “

5,22$ “ of io-in.
“ of 12-in.

Pipe. cement 
Metal substitutes rust.

Send for catalogue.
H)R OUALITY we invite comparison 
or prices, etc., address our Boston office—

I 201 Devonshire St.,BOSTON, MASS.
1,100

2$ 8-in. Tecs.
75 6-in. Tecs.
2$ 8-in. X Bends.

100 6-in. yi Bends.
2$ 8-in. Slops.
25 10-in. Stops.

400 4-in. to 6-in. lncrcascrs.
CITY of saskatoon.

Tender for Material for Connections—Contract No. 85.CONTRACT 31—
The supply of approximately :

6$ 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 seen 
at the office of the City Engineer, Moose Jaw, Sask., and 
at 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, 24th February, 1911.

mission nr c ,cn.t,cr5 addressed to the undersigned City Com- 
, ’ o’clock noon mar jrd ,as t0 contents, will be received until 
mg material Fnday’ March 24th’ '9-', for the follow-

}£{ ™.e pi.Pe and Specials, 
b) Galvanized Iron Pipe.

(c) Lead P.pe.
(d) Brass Fittings.
(e) Service Boxes.
(f) Water Meters.
Ig) Tapping Machines.
All information may be obtained

City Engineer.
The lowest

on application to the

or any tender not necessarily accepted. 
W^l ^ * *.'',’ESKILL (Mayor) City

c , J. ,7; . CommissionersSaskatoon, Sask., March

W. F. HEAL,
City Clerk.

1st, 1911.
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It is perhaps 
not generally 
Known

m«* z//n /

II
1XdJLÛ

151 }
t

y. c that
Department consisting of trained 
and practical men, whose time is 

;|! If 1 employed solely in answering 
enquiries from people interested 
in cement.

we have an InformationZI msà f| l"
ipfi

1 11 i
I I 1]^™
S Is m : <

Now it will be 
t readily understood

/ I

w^m \
<4*

w> 0 1
R|j. that out of the mass of enquiries 

that come to us, there are a number 
that include questions as to what 
might be termed Allied Industries.

These we now answer to the best of our ability, but we could answer them still 
satisfactorily, if manufacturers of materials used in conjunction with cement would 
co-operate to the extent of sending copies of their catalogues and other literature, 
to be placed on file in our office for reference.

If/

more

We should like to obtain
the names and addresses, together with catalogues, and any other obtainable information 
of manufacturers of and dealers in: —

1. Concrete Machinery
2. Building Blocks
3. Cement Bricks

4. Tile Molds
5. Fence Posts 5 V.-3

1 -6. Reinforcing Material
7. Waterproofing Compounds F

It is not alone for our own convenience that we make this sug
gestion : Firms who manufacture or deal in such articles, will 
find it to their own advantage to have this information in 
the hands of our Information

Hum ,
fDepartment, thereby enabling 

us to hand on to them, from time to time, enquiries for 
such materials as they severally make.

I
1 m

In sending catalogues, literature or information, please 
address same to “Sales Department." 1 n ®

The

Canada Cement Co., Limited
Banque National Bldg. ~- MONTREAL

■

y
nine
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CONTRACTORS
always phone the nearest office of The Canadian Engineer before going out of town 

to see Plans or specifications of work. The plans, etc., may be on file at our offices.

TORONTO MONTREALWINNIPEG
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Tenders Called For
TOOLS(Continued from pages 66, 68 and 70.)

For Laying
CEMENT SIDEWALKS 

ROLLERS 
EDGERS 
JOINTERS

MANU PACTU RICO IN
Qroy Iron and Bronze

Send for Catalogue with Prices 
If your dealer doee not stock our 

goods, write us direct

CITY OF BRANTFORD.

Tenders for Pavement.

Sealed tenders addressed to Alderman C. H. Hartman, 
Chairman of the Board of Works, in care of the City Clerk, 
Brantford, Ont., will be received until 12 o’clock noon on

THURSDAY, MARCH 30th, igti,
IPfor the construction of a pavement on South Market Street.

About 5,000 square yards of top surfacing, of which 
Soo square yards will be on a ten per cent, grade.

Tenders for different kinds of surfacing will be received.

T. SLACK & Co.
^presentataja. ^Alexander Bn-inner.

Tool A Cutlery Co.. 424 Main St.. 
Winnipeg. Man.

145 Brock Avenue 
TORONTO

Concrete foundation for this pavement will be laid by
the city.

CITY OF SASKATOON.Single track line of street railway on street.
Plans and specifications may be seen, and instructions 

to bidders and forms of tender obtained at the City Engin
eer’s Office.

tenders wanted.

Each tender must be accompanied by a marked chcqui 
for 5 per cent, of the amount of the tender.

The lowest or any tender not necessarily accepted.

CONSTRUCTION OF CEMENT SIDEWALKS.

Sealed tenders, addressed to the City Commissioners, 
Saskatoon Sask., and endorsed “Tender for Cement Side- 

City Engineer, walks, will be received up to 12 o’clock noon on Friday. 
7*h April, igu.

■■■ —...... . Plans, specifications, instructions to bidders, general
conditions, forms of tender and forms of

T. HARRY JONES,
City Engineer’s Office,

Brantford. March 13th, igti.

agreement, may be 
seen at the office of the City Engineer. Saskatoon, and also

Office of “The Canadian

CITY OF PRINCE ALBERT.

Engineer.’’ 62 Church St.. Toronto.
Board of Trade Bldg., 

Montreal.
315 Nanton Building, 

Winnipeg.
Copies of instructions to bidders, and forms of tender 

will be furnished on application to the City Engineer, but 
not plans or specifications.

The lowest or any tender not necessarily accepted.
IAS. CLINKSKILL.
W. B. NEIL,

Tenders for Intercepting Sewer,

Sealed tenders addressed to the Commissioners of the 
City of Prince Albert and marked “Tender for Sewer,” will 
be received until noon on Saturday, the 15th day of April, 
1911, for the construction of a main intercepting sewer, as 
follows :—

5,749 lin. ft. 4' 6” x 3' o" concrete sewer.
4,640 “ “ 4' 3' x 2' to'
2,798 “ “ 4' o* x 2' 8'

19 manholes.
Alternate bids for reinforced concrete pipe will be 

considered.
City Commissioners.

Saskatoon, Sask., March 15th, 1911.
Plans and specifications may be obtained at the office 

of the City Engineer, also at office of Canadian Engineer, 
Winnipeg, after April 1st.

A marked cheque for $2,500, in favor of the treasurer 
of the City of Prince Albert must accompany each tender 
submitted.

!<*i

Andrew Holmes, 
C. O. Davidson, 
F. A. Creighton, TENDERS FOR INTEGRATING WATTMETERS.Prince Albert, Sask., 

March 7th, 1911.
Commissioners.

- 1 vnders will be received by registered post only, ad-
1 dressed to the Chairman of the Board of Control, City Hall, , 

Toronto, up to noon on Tuesday, March 28th, igu, for In
tegrating Wattmeters.

Envelopes containing tenders must be plainly marked 
on the outside as to contents.

Specifications may be seen and forms of tender obta.ncd 
from the Toronto 1 lydro-EIcctric System, City Hall, Toronto.

1 endcrers shall submit with their tender the names of 
tw0 personal sureties (approved of by the City Treasurer), 
not members of the City Council, or officers of the Corpor
ation of the City of I oronto, or in lieu of said sureties the 
bond of a Guarantee Company approved as aforesaid.

The usual cond.tions relating to tendering as prescribed 
Y aw must be strictly complied with or the tenders 

will not be entertained.
The lowest or any tender not necessarily accepted.

G. R. GEARY (Mayor),

NORTH TORONTO.

Tenders marked and addressed to Wm. C. Norman, 
Clerk, Eglinton, Ont., will be received up to and including 
March 30th, 1911, for

(a) Cross Arms.
(b) Galvanized Iron Braces.
(c) Bolts and Steps.
(d) Wooden Pins and Side Blocks.
(e) Insulators, Glass and Porcelain.

for an electr c light system for the town of North Toronto. 
Specifications may be seen at the office of the Canadian En
gineer. 62 Church Street, Toronto, or the town hall Eglin
ton, Ont.

A. J. BROWN.
Mayor. WM. C. NORMAN, Chairman Board of Control.

Clerk. City Hall, Toronto, March 15th, 1911.
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55?•• - Engineers’ and 
Architects’ Suppliesml •• r

»J ;

O
We can supply every office and 

field requisite of the

Civil, Mechanical, Hydraulic 
ENGINEER AND SURVEYOR

Short turns — quick handling. 
Short wheel base—full capacity. 
Quick and easy dvrrping. 
Extra rugged construction. 
Does away the constant expensive 
breakdowns of ordinary

AND PRICED RIGHT.
Write us for full information-

American Road Machine Co.,Ltd,, of Canada, Coderlch, Ont
ADDRESS CORRESPONDENCE TO

The Hamilton Machinery Co.,
HAMILTON, ONT. limited

Sole Agents for the above Company.
(Also Canadian Distributors for the INTERSTATE AUTOMOBILE)

The Buckeye Blue Printing 
Machine

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

wagons.

Catalogues on Reguest

The AH Métropole, Ltd.
149 Yonge Street Toronto, Ont.“CHAMPION” Hughes Owens Co Ltd."F

Montreal, Que. and Winnipeg, Man.“Standard for 20 Years.”

5,500 Brunton Patent 
POCKET TRANSITS JOHN DATE

BRASS FOUNDER 
AND COPPERSMITHf

Manufacturer of

DIVING
APPARATUS

For Sato or Hire!
1 152 Craig St. West,

MONTREAL, QUE.
k.

CASE OF ALUMINUM
2J x 2} x 1£ inches. Weight, 8 ounces.

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.

Incorporated 1861

Hamilton Powder Co.
Manufacturers of500 IN USE

by members of the United States 
Geological Survey alone.

Fully described in bulletin B-I.

Canadian Representatives—

EXPLOSIVES
Blasting Appliances of all kinds

Harrison & Company
53 Metcalfe Street - Montreal 
717 Robson Street - Vancouver

OFFICE

No. 4 Hospital Street, MONTREAL
Magazines and Branch Offices at the Chief Distributing 

Points in Canada.
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WE SELLOUR
CROSSING SIGNALS 
CROSSING GATES 
MOTOR CARS 
RELAYS
BATTERY CHUTES 
RAIL JOINTS 
BATTERIES

RAIL BENDERS
CAR REPLACERS
SWITCH STANDS
BOND WIRES
CHANNEL PINS
DRILLING MACHINES
SWITCH LENSES and GLASSES

HIGHWAY
CROSSING
SIGNAL WRITE US FOR PRICES

THE WHYTE RAILWAY SIGNAL ÇOMPANY, | IMITED

2 MANNING ARCADE ANNEX, TORONTO

HAS THE
ILLUMINATED SIGN

THE PRODUCTS

V w« /
fjf>1 y

WATERPROOFING PASTEOF RE-INFORCED CONCRETE include
WATERPROOFS ABSOLUTELY, with a minimum amount of time and labor, 
concrete and improves its appearance. Increases the strength of the 

Other products—Kahn Truss Bars, Cup Bars. Rib Metal, Hy-Rib, etc.

TRUSSED CONCRETE STEEL CO. OF CANADA, LIMITED
WALKERVILLE, OntarioHead Offices and Works, Sales and Engineering Office

BRANCH OFFICES -f Union Bank Building, Winnipeg. Cor. St James and Dalhousie, Quebec.
I 23 Jordan Street, Toronto. 52 Hutchinson Building, Vancouver.

28 Bedford Road, Halifax.
101 St. Nicholas Building, Montreal.

Are You Hoping to Obtain 
More Profitable Engineering Work ?
If you could secure a position offering Better Pay, Would YOU Take the lob ? 
more chance of Advancement, and work uf Greater 
Scope than you are now engaged in, If you were not required to solicit it ?

If it placed you under no obligations to anyone?
Would You Take the Job? If the employer sought you on account of your

fitness ?

The Information Department of THE CANADIAN ENGINEER

A department conducted for subscribers and advertisers, free of charge to Employee and 
Employer. v }

Simply Write Us Nnw and Say—

“ Send Me a Blank ”
The Information Department

The Canadian Engineer,
62 Church Street, Toronto

The information you give on this blank will be 
held confidential for the use of prospective 
ployers who may select employees by their 
qualifications as stated in our files.

Addressem-



FIRE BOX BOILERS
i» refitted 40* x i6#, containing 43-3 J4a tubes.
1» refitted 36* x 13', containing 44-2%* tubes.
1, refitted 36* x *a' io#, containing 43-aX • tubes.

HORIZONTAL BOILERS
1, new 72* x 13' g*, containing 88-3^ » tubes. 

1# new 72* x 12' 6#, containing 88-354# tubes. 
1, refitted 6of x 13' 6* containing 72-3* tubes 
1, refitted 54* x 14', containing 70-3* tubes.
1, refitted 54* x 12', containing 65-3* tubes.
1, refitted 48* x 15', containing 54-3* tubes.

AUTOMATIC ENGINES
1, refitted iaf and 24* x 30*, R. H. Corliss, tandem.
1. refitted ia# x 30*, R. or L. H. Corliss.
. refitted 9" and 16* x ta', C. C. Ball, tandem.

1, refitted iof x to*. C. C. Ideal
i, new to* x 15*, R. H. Jewel.
1, refitted io* x 24", L. H. Brown.
1, refitted 9" x 24", L. H. Brown.
1, refitted 8* x 34*, R. H. Brown.
1, new 4%a x % R. H. Jewel

HORIZONTAL ENGINES

refitted nji" x 14' L. H. slide valve, 
. new i2f x 

», nearly new 
», new ii* x »
1, nearly new 
1, refitted SH" *

C. C. slide valve, 
x la*, C. C. slide valve. 

C. slide valve.
15', C. C. slide valve. 
R. H. slide valve.

PORTABLE ENGINES AND BOILERS

, refitted io* x it* portable engine and boiler.
1, refitted x nf, portable engine and boiler.

1, refitted 9* x iaf, portable engine and boiler.
1, refitted 8* x »af, semiportable engine and boiler.
2, refitted 7* x io#, portable engines and boilers.

DUPLEX STEAM PUMPS
1 new i2# and »8J4# x to%* x 12*, compound 1 e<xx>,- 

000 gallons per day.
1, new io* x 6* x 12*, 325 gallons per minute.
1, refitted iof x 6* x iaf, 294 gallon» per minute, 
a, new 8' x 5* x 12*, 224 gallons per minute.
1, refitted 7%" x 6* x iof, 345 gallons per minute. 
1, refitted 7%* x 4x to*, 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 3%* x 6”, 90 gallons per minute.
2, new 5^* x 3* x 5", 100 gallons per minute.
3, refitted 4%" x 2M9 x 4’, 40 gallons per minute. 
12^ new 3# x a* x 3*, 20 gallons per minute

Contractors' machinery for rental reasonable

H. W. PETRIE, Ltd.
Toronto VancouverMontreal

THE PRESS
That Gives Satisfaction

Ask any of the users of our presses ; 
you will find them all over Canada. 
They will all give you the same an
swer—Perrin’s Presses have always 
given the best satisfaction.
Presses of all kinds.
Hydraulic and Filter our specialty.

Write for Quotations.
\

Made in Canada

WM. R PERRIN & COMPANY
530 King Street East : : Toronto

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-hard. Rails cut to specifi
cation for any purpose.

JOHN J. GARTSHORE
58 Front Street, West Toronto

CEDAR POLESFOR SALE from British Columbia. 
Three large yards filled with seasoned stock ready to ship.

THE LINDSLEY BROS. CO.
WASH.

Address

SPOKAINt

When writing to Advertisers mention The 
Canadian Engineer. You will confer a favor 
on both Advertiser and Publisher.

FOR SALE

r 1
Cf 3d

jfSuoLiiuSV

Rolled from Best Quality Steel-Over 50.000 miles in use.

Makers of Base Supported 
Rail Joints for Standard and 
Special Rail Sections, also 
Girder, Step or Compromise. 
F rot? and Switch, and Insu
lating Rail Joints, protected 

by patents

mThe Rail Joint Co. 
of Canada, Limited ill
Board of Trade - Montreal

WOLHAUPTBR JOINTWeber JointContinuous Joint

A. G. McGREGOR, Managing DirectorS. S. SELMAN, President

si xi

CANADIAN PIPE COMPANYLTD. ♦
VANCOUVER B.C. mP.O.BOX 915.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.

76 THE CANADIAN ENGINEER Volume 20.
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Rank Pearn &
* <Jy_MÀNCHESTER.S.E.

The Manchester Donkey or\VallPum|>

i

W Horizontal Treble Dam

Pearns Cameron Type Pump

Pump

THE Power Pump

$K

Single Acting Double Acting

Power Pump

a I«5 J

Vertical Treble Ram. Single Ram Double Ram.
Agents for Canada:

The Canadian Bôving Co., Ltd.
164 Bay Street, TORONTO.

!

1TT!;;'i t| it
Steam Locom nlrn

Electric Lotemotire.
lUiUcd Bodges S't. (...Mu- <**

19 Air Compressors

V

I 1

E
Electric Pump. .0

<$.■'Wz
553U $ :1

rünfpint MschintrvTurbine Pumps

HA\

C4n^« fournir, Com pu,. LlmUed 36De mo pen Works

111 r%~r
ti-i rpffli

Stem. Crushers
iCotb/.s. Bui*Drinklnr 

Fount.in IHED Concrete Mixers Et?D:>hL:xz» I l
«./ :
\m

Roil Rollers

- • -m m y. lii1 iESpi." cBronze RsiUnge

3

i»

Largest General Engineering Works in the Dominion of Canada

CANADA FOUNDRY COMPANY, LIMITEDMONTRE
HALIFAX

WINNIPEG
4VANCOWXWHEAD OFFICE AND WORKS: TORONTO
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Poles of Sterling Quality
MICHIGAN WHITE CEDAR HAVE YOU 

A WANT
W. C. STERLING 01 SON CO.
Oldest Cedar Pole Firm in business. Producers for 30 years.
1880 MONROE, MICHIGAN 1910

The Gartshore-Thomson 
Pipe ® Foundry Co., Limited

MANUFACTURERS OF

«•■3

!j
FOR

WATER, GAS, CULVERT and SEWER, FLANGE 
and FLEXIBLE PIPE and SPECIAL CASTINGS 

Also all kinds of Water Works Supplies

ONT.HAMILTON

If you have a position vacant, or if 
you want a position, an advertise
ment in the Canadian Engineer will 
do the trick. Two cents per word.

JAMES THOMSON,Pres, and Man. Director.
J. G. ALLAN, Vice-President. JAMES A. THOMSON, Secretary,The U.S. Hi^h Pressure Ball-Cock

55

>j

Valves balanced. Will not hammer even under pulsation at a pump. 
Has renewable seat of best steam metal. Is perfectly noiseless.
Full sized area. Good in any place or high or low pressure.

Guaranteed. SEND SAMPLE ORDER. 7

JULIAN D’ESTE COMPANY
24 Canal St„ BOSTON, MASS.

HEAVY DUTY GOLDIE CORLISS STEAM ENGINES

Specially 
Designed 
for Direct 
Connection

r-

Belted
or

Rope Drive

The GOLDIE & McCULLOCH CO., Ltd Galt, Ontario, Canada•>
WESTERN BRANCH : ,48 McDermott Ave., Winnipeg, Man. QUEBEC AGENTS: Ross & Greig, Montreal, Que. 

B.c. AGENTS: Robt. Hamilton & Co., Vancouver, B.C.
ASK FOR CATALOGUES. PRICES AND AIL INFORMATION

78 THE CANADIAN ENGINEER Volume 20.

HAMILTON CORLISS ENGINES
Are Noted for Simplicity 

Efficiency
Economy and

Dependability
and each engine is built for the 

b particular work it has to perform. 
Let us know your requirements.

WORKS AT HAMILTON. OHIO, U.S.A. 
Canadian Representative;

^ ' W. P. ROBINSON,
623 Traders Bank Building,

Toronto, Canada.

v,73

1 3V tt/

y s
'

• =»

THE HOOVEN, OWENS, RENTSCHLER CO., HAMILTON, OHIO, U.S.A.

11 to
 60
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Every Dollar 
You Spend

HOPKINSON’S
Patent Safety Boiler Mountings

AND V A LV E S
British Manufacture, Highest Quality

on wire rope for any purpose 
returns you more than a hun
dred cents in value if you buy 
Greening’s Wire Rope. We 
are the longest established wire 
rope manufacturers in Canada. 
Every foot of

Mine Managers hav
ing High Pressure 

Steam Plant 
should use

-

Hopkinson's Patent 
Safety Boiler Mount
ings and Valves. Greening’s 

Wire Rope
These are largely 

adopted in all the most 
up-to-date English 

Collieries.

is guaranteed to give satisfac
tory service when supplied by 
us with knowledge of the condi
tions under which it is to be 
operated.

We make and sell different 
grades of rope for different pur
poses.

But every grade we make, the 
best that can be made for its 
particular purpose.

And, quality considered, each 
grade of Greening Wire Rope 
is the cheapest you can buy.

Before you buy another foot of 
rope it will pay you to get our 
estimate on your requirements.

Catalogues and full particulars 
on application to

PEACOCK BROTHERS
Engineers,

68 Beaver Hall Hill

MONTREAL.

The ideal asphalt for 
paving purposes

“EBANO”
MEXICAN

ASPHALT Catalog No. 1 mailed on request

Analyses show 99% pure bitu
men ; lays between 85 and 90 
yards to the ton.

The B. Greening 
Wire Co., Limited
HAMILTON, Ont. MONTREAL, Que.

All information given on application to

A. W. CAMPBELL sbewie™ 3
319 Board of Trade Bldg., Montreal lit

l-.N

.
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UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE 

AND ENGINEERING
WALL PLASTER

The Empire Brands. 
Sackett Plaster Board.

Courses in —
1. CIVIL ENGINEERING. 5. ANALYTICAL AND AP-
2. MINING ENGINEER

ING.
3. MECHANICAL ENGI

NEERING.
4. ARCHITECTURE.

PLIED CHEMISTRY.
6. CHEMICAL ENGI

NEERING.
7. ELECTRICAL 

NEERINC.
Leading to ACADEMIC and PROFESSIONAL Degrees

Manitoba Gypsum 
Company, Limited

MANITOBA

ENCI*

For Calendar and other informaiion apply to the Secretary
A T. LAING WINNIPEG

THE ARMSTRONG IMPROVED

A PACKER ratchet drills
JONES & MOORE 

ELECTRIC CO •I
LIMITED. fl294-300 Adelaide St. W

TORONTO.
All Steel Hardened all over 

Packed One In a Box 

Will Outwear Two of the Soft Kind
fl

IMANUFACTURERS
1» We make the best and most complete line of Ratchet 

Drilla on the market. Writ» for Catalog, i
OF

Dynamos & Motors
)r: 'u i ii1 FOR LIGHT AND POWER

2,000 Machines 
now In use.

M

O ARMSTRONG BROS. TOOL CO.
“The Tool Holder People"

SUPPLIES AND REPAIRS FOR ALL SYSTEMS. 107 N. Francisco Ave- CHICAGO, U.S A

RAYMOND

CONCRETE PILES
The Technical Publishing Company
Latest Publications on Engineering
THE INTERNAL LUBRICATION OF STEAM 

ENGINES FROM A MECHANICAL POINT OF VIEW. By T. 
C. Thomsen, M.Soc.D.C.E. Crown 8vo. Illustrated. Cloth, gilt 
lettered. Price as. 6d. net, post free as. gd.

THE DESIGN OF CONDENSING PLANT.
A Practical Treatise by F. W. Wright With numerous Tables 
and fully illustrated. Price 3s. 6<L net, post free 3s. sod.

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

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

Uaed by the DOMINION and the UNITED STATES 
GOVERNMENTS, CANADIAN PACIFIC RAILWAY. 
OTHER RAILWAYS, and by LEADING ENGINEERS and 
ARCHITECTS.

A SHELL or FORM for every pile.
No working in the dark. Large tapering Piles. Have the best 

and save money. Tell us your needs—we do the rest

Raymond Concrete Pile Co.
MONTREAL.

OF CANADA
Coristine Building,

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 3». net, post free anywhere, 
3*. 3<i.

Stone Crushers and Grinders.
Fire Engines, Steam and Gasoline. 
Bricks, Pressed and Enameled

“Roman” building stone

Steam Road Rollers.
CENTRIFUGAL PUMPS, TURBINES. AND WAT-

ER MOTORS : indu- the Theory and Practice of Hydraulics 
(specially adapted foi Engineers). By Chas. H. Innés, M.A., 
Lecturer ou Engineering, at the Rutherford College, Newcastle-on- 
Tyne. Fourth Edition, enlarged. Crown, 8vo, price, 4». 6d. net, 
post free anywhere, 4s. rod.Tamco”

CRUSHED STONE

é €

PRACTICAL ENGINEERING POCKET BOOK1
AND DIARY. Indispensable to Engineers, Mechanics, Draftsmen, 
Science Students, etc., price, is. 3d., cloth edition; is. gd., leather 
edition.For Concrete Roofing and Macadam PRACTICAL ENGINEER ELECTRICAL POCKET
BOOK AND DIARY The most useful handbook published on 
electricity. Price, is. 3d., cloth edition; is. gd. leather edition.

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

T. A. Morrison (Q. Co.
MONTREAL

204 St. James Street 
Telephone Main 4532

The Technical Publishing C0„ Ltd.
When writing to Advertisers mention The Canadian Engineer 

—you confer a favor on both Advertiser and Publisher.
55-56 Chancery Lane, London, W.C. England
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CAWTHRA MULOCK, President GORDON F. PERRY, General Manager

NATIONAL IRON WORKS, Limited
LARGEST MANUFACTURERS IN CANADA OF

Any Size, For WATER, GAS, CULVERT or SEWER
LARGE STOCK FOR PROMPT DELIVERY

Lake or Rail Shipment office, Works and Docks: ASHBRIDQE’S BAY, TORONTO
Stanley Brook. Limited, Winnipeg, Western Representatives. PHONE MAIN 5038

r

MINE CARS LOi
iW

ro ~
N

ttfcwiaiw

We make the strongest, most highly glazed 
and most perfectly vitrified sewer pipe made 
anywhere on the Continent.
We operate two in dern and up-to date factories at 
St. John’s, P.Q. and New G 
“ Standard ’’ Sewer Pipe is far Mipeiior to any pipe in 
the market. And we make “ Double Strength” Pipe for 
railway culverts and deep sewers, unsurpassed for strength.

SEND FOR OUR CATALOGUE
Among the list of our products are Smoke Jacks, Inverts, 
Wall.Coping, Flue Linings, Chimney Tops, Hollow 
Building Blocks, Stove and Range Bricks, Boiler Tube 
Brinks. Locomotive Blocks and all kinds of Vitrified and 
Fire Clay Goods.

N.S. OurLASGOW

has a larger paid circulation among the fol
lowing classes than any other technical 
paper in Canada.

CIVIL ENGINEERS, SURVEYORS, 
RAILROAD ENGINEERS, WATER- 
WORKS OFFICIALS, MUNICIPAL 
ENGINEERS, ENGINEERING CON- 
TRACTORS, MEDICAL HEALTH 
OFFICERS.

A

A glance at the quality of circulation
convincerepresented by the above should 

you of the advertising possibilities of

fTHE CANADIAN ENGINEER 1

We have no connection with anv other sewer pipe manufacturers. 
ADDRESS ALL CORRESPONDENCE TO

ThePUBLISHED WEEKLY

Standard Drain Pipe Co.
St. Johns, P.Q. — New Glasgow, N.S.

Ô2 Church St., Toronto

.I

. / fwlSasE!- - mmm fm
cto
1®

A X L F. SCAR WHEELS

F

CANADIAN • CAR • 6- FOUNDRY* Ctel
i

OF-rice , EASTERN TOWNSHIPS BANK BUIUDINO, MONTREAL.

RAILWAY CARS OF ALL TYPES AND CAPACITIES T/

IE mon cmmo%

CAST IRON PIPE
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AMONG THE MANUFACTURERS
A department lor the benefit of all readers to contain news from the manufacturer and Inventor to the profession.

FOR MINE HAULAGE. Calgary, Alta—Securities and Development Co., $ioo,- 
ooo; Prairie Fuel Gas Co., $8,000,000; Sunnyvale Fruitland 

In the coal mining industry especially, the Milwaukee Co., $35,000; Lougheed & Taylor, $100,000. 
gas-driven locomotive, manufactured by the Milwaukee „„ . , _
Locomotive Manufacturing Company, Milwaukee, Wis., has , „ Montreal"-Bronsdon s, Limited, $30,000. A. H. Camp- 
so far demonstrated its superiority for haulage purposes in ” ’ C' R' Brons<lon> J- G- Veith. Stevenson & Bray, 
and around mines that a number of companies have adopted 'T5’000' A" Stevenson, E. C. Bray, R. C. Common, 
it as their sole form of motive power. Mining operations p.ar0n & 11 on’ $5o,ooo. C. J. Caron, J. 0. Proulx, H. J. 
require that a large, constant output be transported from 1 °n 
the workings with ease and despatch, and in addition require 
a haulage system that is economical, entirely safe and 
flexible. In these respects the gas-driven locomotive best Columbia Steel Corporation, $10,000,000. W. Gilchrist, A. 
meets the practical requirements of hard, actual service.

In mines where this type of locomotive has displaced t'on Go-’ $I00>0°0- J. S. Lovell, W. Bain, R. Gowans. Ken- 
mules it has bettered the service, increased the output and nedy SPrinK Wheel Manufacturing Co., $200,000. C. Grasley, 
reduced expenses materially. The gas-driven locomotive is E‘ J- Griffiths> J- H. Hoffman. Mulholland Mines, $1,500,- 
also superior to a rope haulage system as applied in mines, 000. G- H. Sedgewick, A. G. Ross, L. Davis. Art Printers, 
because it is not so costly to operate and maintain, elimi- $4°,000. J. Barrett, S. G. Waller, A. V. Wagner, 
nates expensive delays, besides admitting of greater flexi
bility as the mine workings expand.

Toronto.—Fisher Electric and Manufacturing Co., $250 
000. F. C. L. Jones, L. W. Nurse, F. H. White. British

>*

M. Garden, W. C. Davidson. Natural Resources Explora-

Winnipeg, Man.—-Western Canada Chemical Works, 
$60,000. F. S. Nugent, A. C. Loton, W. B. Press. Per- 

Gas-driven locomotives are used extensively in the manent Building and Investment Co., $500,000. C. H. Locke, 
mining regions of Germany and Austria, indicating beyond K. R. Daly, R. H. Griffith. Gainsford Coal Co., $750,000’ 
<m> doubt that this form of motive power is no longer in 1 W. Pace, II. McLennan, J. Osborne. Lake Winnipeg Ship- 
a state of development, but is practical and economical in ping Co., $500,000. E. B. Eadie, R. Siderfin, W. J. Allen, 
actual service. The merits of the gas-driven locomotive are ] Lennox-Mackie Co., $20,000. J. Mackie, E. Lennox, G. Bur- 
worthy of the most serious consideration of those who 
template installing an industrial transportation system.

con- J wash. Campbell & Brick, $40,000. A. D. Campbell, W. J. 
Brick, A. E. Bowles. Burlington Investment Co., $500,000. 
J. Thomson, W. H. Collum, H. Mackie. Weld Publishing 

j Co., $50,000. C. O. Smith, A. K. Dysart, D. M. Wemyss.
NEW INCORPORATIONS. Edmonton, Alta.—Peoples Coal Co., $250,000; North- 

West Trust Co., $50,000; Hudson Oil Co., $10,000; Lindsay 
Oil Co., $10,000; Guelph Oil Co., $10,000; Great Falls Oil

Brooks, Alta,—New Lumber Co.. $25, 
Wetaskiwln, Alta.—McNamara, $10,000.

c „ x I.

Co., $10,000; Roman Oil Co., $10,000; English Oil Co. 
Kemptville, Ont.—Johnston Foundry Co., $40,000. W. $10,000; Boston Oil Co., $10,000; Quincy Oil Co., $10 

S. Johnston, G. H. Ferguson. Port Arthur Oil Co., $10,000; Fortune Oil Co., $10,000;
Berlin, Ont,—-Ontario Farming Co., $40,000. J. A. Mc-, Kalkaska Oil Co., $10,000; Glory Oil Co., $10,000; Okana-

Allister, A. C. Bender, A. Grauel. gan Oil Co., $10,000; Richmond Oil Co., $10,000; London
Sparta, Ont Sparta Rural Telephone Co., $4,500. W. 0il Co ’ S10-000; Forest City Oil Co., $10,000; Hartford Oil

F. Smith, F. A. Schooley, C. A. Bailey. ! Co > $IO>ooo; Jasper Oil Co., $10,000; Orange Oil Co.,
$10,000; Rock Island Oil Co., $10,000; Pittsburg Oil Co.,

I $10,000; Peterboro’ Oil Co., $10,000; Arizona Oil Co., 
$10,000; Prince Albert Oil Co., $10,000; Commonwealth 
Co., $500,000; Owners Realty Co., $10,000; Donnelly, Wat-

,ooo;

Cobalt, Ont. — Cobalt Planing Mills, $40,000.
Joanisse, F. D. Connor, T. R. Jones.

Thessalon, Ont.—North Channel Lumber Co., $100,
G. H. Sedgewick, A. G. Ross, L. Davis, Toronto. » o c r-1 . a? T • n r\ 1son & Brown, of Edmonton, $25,000; Louisville Oil Co.,

Bromhill, Man—Goss Brothers, $10,000. A. H. Goss, $10,000; Monarch Oil Co., $10,000; Muskegon Oil Co., 
Flint, Mich.; H. W. Bailey, C. W. Hockctt, Detroit. $10,000; Quebec Oil Co., $10,000; Geneva Oil Co., $10,000;

Saskatoon, Sask.—Last West Investment Co., $100,000. Kootenay Oil Co., $10,000; Norway Oil Co., $10,000; Kan- 
Universal Land Security Co., $60,000. sas City Oil Co., $10,000; Halcyon Oil Co., $10,000; Oshkosh

Moose Jaw, Sask—Moose Jaw Blacksmith and Carriage G‘l C°., $10,000; Norwich Oil Co., $10,000; Brandon Oil 
Repair Co., $10,000. Western Press, $15,000. Co., $10,000; Butte Oil Co., $10,000; Oxford Oil Co.,

St. Perpetue, Que.—Lafontaine Lumber Co., $45000 i Berlin Oil Co., $10,000; Kew West Oil Co., $10,000;
U. Bard, L. Gagnon, T. McCarron. Jersey City Oil Co., $10,000; Lethbridge Oil Co., $10,000;

Pueblo Oil Co., $10,000; Huron Oil Co., $10,000; Milwaukee 
Oil Co., $10,000; Medicine Hat Oil Co., $10,000; Minne
apolis Oil Co., $10,000; Holyoke Oil Co., $10,000; Atlas 
Oil Co., $10,000; Buffalo Oil Co., $10,000; Niagara Oil Co., 
$10,000; Findlay Oil Co., $10,000; Newark Oil Co., $10,000; 
Galt Oil Co., $10,000; Espanola Oil Co., $10,000; Nashua 
Oil Co., $10,000; Houston Oil Co., $10,000; Fort Garry Oil 
Co., $to,ooo; Mikado Oil Co., $10,000; National Realty and 
Investment Co., $10,000.

J.

, N N ■

Fort Frances, Ont—Quetico Improvement Co., $40,000. 
J. A. Mathieu, Rainy River; A. M. Shaw, J. E. Shaw, Fort 
Frances.

Port Arthur, Ont.—Mackie & Taylor, $50,000. N. 
Mackie, J. Taylor, W. F. Langworthy.

Ottawa, Ont.—Carribbean Petroleum, $10,000,000. J. H. 
Spence, M. C. Cameron, D. D. McLeod. Power Specialties, 
$50,000. J. K. Paisley, F. W. Bindon, G. H. Bindon.
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One, Two or Three 
Cranks

Low Steam « 
Consumption

t -V'M- -

■tiliei '/j
w
a-S' 5-3000 
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Types

Also makers of the “CONQUEROR” Counter Current Surface, Low Level Jet 
and Barometric Jet Condensing Plants, Turbine Pumps, “ALLEN ” Oil Engines, 
Fans, Steam and Water Turbines, Motors and Dynamos.
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W.«.ALIEN, SO* & COMPANY
LIMITED

BEDFORD, EnglandQUEEN’S ENGINEERING 
WORKS

ALLEN" HIGH SPEED ENCLOSED ENGINEii

For working in connection with Installations of Electric Light. Power 
and Traction, serving 
Lighting Companies’

in Municipal Corporations’ and Electric 
Stations, Dockyards and Arsenals, Mills, 

Factories, Mines, Collieries, Steel Works, etc.

580 B.H.P. Three Crank Compound 
Enclosed Engine, driving direct a 
400K. W. continuous current Dynamo
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Our LONDON
FRICTION CLUTCH HOIST

€ é 9 9

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

BIRKENHEAD, ENGLAND
— PATENT APPLIED FOR —

Single and Double Drum
Can be used with any style or make of engine. Simple, 

durable, easily operated and Inexpensive.
Here are some of Its many uses For .Car Pulling

Concrete and Mortar Con- 
Bridge Building [veyors 

U Ice Mouses
W Mining
M Hay Loading
■ Contractors'Work
m Well Digging
■ Docks and Warehouses

' ■ Logging
Pile Driving

■ Sewer Builders, Etc., Etc.

r,

.é
1

<4

CONTRACTORS
WILL FIND OUR LINE ^

MOST COMPLETE 
All kinds ol transmission supplies 

and freight elevators

I Fij...

RAILROAD WRECKING CRANE.
LONDON GAS POWER CO., LTD.

(Formerly Scott Maciiink Co.I WILSON STEAM SHOVELS. 
STEAM AND ELECTRIC CRANES.290-296 YorK St. - London, Ont.

YOU ARESUREof the BEST
in Design, Mechanical Construction and Efficiency 

with the 1909 type

HAYWARD
Orange Peel 

and Clam Shell BUCKETS
Either for digging or re-handlin" all materials. We also 
build Railroad Excavators, Coal Handling Machinery, 
Dredges, Excavators, Derricks and Fittings, all of the 
highest standard. ,

L
.

Send for Catalogs showing notable Outfits built

THE HAYWARD CO., 50 Church Street, New York City

FILING OF PLANS
DUring XsSofSOprojœ,ed9énginTeriyngMwUon'kPali,iïS °Ur Bra"ch °ffices for ,he filin« °f

We haVebyPOen,g^errdaenndCeco,n,ra«o®s as'a'greTc^vtnience. ^ °f ^ hi8h‘y aPPreciated 

To all raicompanies, public works departments and any others, we
Season send us their plans and specifications during the approaching

°ur «t^7na/erJ°^"to,randJmnipeg are it your service. We shall be pleased

The Canadian Eng"
TORONTO

ineerMONTREAL WINNIPEG



P.DOMINION BRIDGE CO., LTD iIM
turntables, roof trusses

STEEL BUILDINGS
ELECTRIC & HAND POWER CRANES 
Structura! METAL WORK of all kinds

BRIDGES
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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

♦45/1 ElbowCrossElbowReturn BendTee

STANDARD FITTING & VALVE CO., LIMITED
GUELPH, ONT.Manufacturing Cast Iron Fittings 

exclusively

600 H. P. TURBINE Poison Iron Works
For SULITELMA MINES, NORWAY Limited

CanadaToronto

% 9*1
\ Steel Shipbuilders 

Engineers anci Boilermakers
p\

; a

«TW? LF J

|1%
Bridge and Construction Departmentr THE PENNSYLVANIA STEEL CO.
STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect 
All Structures of Steel

i3r-

I
i
1

XJ
PHILADELPHIA, PA. 

Morris Building. 
SAN FRANCISCO, CAL. 

1605 Chronicle Bldg. 
ST. LOUIS, MU. 

Commonwealth Trust Bide. 
LONDON, ENU.

110 Cannon Street. 
STEELTON. P*

At Works.

NEW YORK, N.Y.
71 Broadway 

BALTIMORE, MD 
continental Trust Bldg. 

BOSTON, MASS.
70 Kilby Street 

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

HVAERNER BRUG
KRISTI ANI A, NORWAY

Canadian Representatives :
18 Toronto St., TORONTOCANADIAN AGENCIES

IN STOCKANGLES, PLATES, ETCBEAMS, CHANNELS, * 9



J__

of manufarmrjr? ^fDsia^r maintains a card index upon which is kept an up-to-date list 
t - , ° contractors supplies and engineering equipment. If you want theand thfïS °f TY °î thCSe f'!mS 3,1 you need do is to send us a postal givinjyour address 

and labor 38 Prmted bel°w) of the catalogues you wish sent. This will save you time
w“tb the nrincina. 6 TT department can you in direct communicati
with the Principal manufacturers of and dealers in engineering equipment of all kinds.

« Air

on

compressor».
« Air lift pomping machinery.
J Alloys.
4 Aluminum.
J Angles (see structural steel)
» Architects' supplies.
T Asbestos aad Asbestos Pro

ducts.
■ Asphalt
9 Asphalt plants and tools.

Bars (steel)
Bearing Metals.

S:r,r,d",v;.ib.*,u and
Belt tighteners.
Belting, chain, link.
Benders (rail).
Blacksmiths' tools.
B ast furnaces and Sitings.
B asting powder.
B ocks and tackle.
Blowers.
B°tlnbe»*,,i,,*,’ end

Boiler tubes.
Boilers (tubular).
Boilers (water-tube).
Bolts.
Bolts (machine).

7A Bonding for Concrete.
Bonds (Contractors')
Books i 

nlcal).
Boots.
Brackets and 
Brick and tile.
Brick (paving).
Bridge builders.
Bridge engineers.
Bridges (concrete).
Buckets.
Buckets (clam shell).
Buckets (concrete).
Buckets (dredging and 

rating).
Cables (manlla).
Cableways.
Caisson Foundations.
Car replacera.
Carbolineum.
Cara (ballaat).
Cara (concrete).
Cara (dumping).
Cars (industrial).
Cars (inspection).
Carts and 

dump).
Carts (concrete).
Castings fmalleable iron). 
Castings (steel).
Cement
Cement block and brick 

chines.
Cement-making machinery.

$B Cement testing machines.
59 Cement waterproofing.
60 Centers.
6* Chemists.
6a Chimneys (concrete).
63 Chimneys (steel).
64 Clutches (friction).
63 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).
72 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).
8t Cranes (locomotive).
8a Cranes (travelling).
83 Crusher castings (rock).
84 Crushing rolls.
85 Culverts.
86 Curb (steel).

114 Fire brick and fire clay.
115 Forgings (stee;).
116 Foundations.
1*7 Foundry equipment and sup

plies.
11S Frogs and switches (ry.).

*19 Garbage crematories, 
tao Gas producers.
*ai Gates and valves.
<»» Gunge» (steam), (,ee

specialties).
,a3 Generators (electric);
■ 34 Governors (water-wheel).
135 Grain elevators and 

tanks.
1,1 Grinding ft Mining Machinery, 

cars.

*63 Pulverizers.
164 Pumps (pneumatic).
165 Pumps (centrifugal).
166 Pumps (diaphragm).
167 Pumps (waterworks).

joints, fastenings 
specialties.

«69 Railroad track supplies.
170 Rails and track.
171 Rails, second-hand.
17a Railways, industrial and

gauge.
173 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.

«83 Sand-blast machines.
283 Scarifiers.
184 Schools and colleges.
185 Scrapers, road.
186 Second-hand

supplies.
187 Sewage disposal
188 Sewer braces.
189 Sewer buckets.
190 Sewer flushers (automatic).
191 Sewer pipe.
19a Shovels (steam).
193 Shovels and picks (band).
194 Sluice gates.
195 Steam specialties.
196 Steel substructures for tanks.
107 Street-cleaning implements, ms

chinery and snow plow#
108 Street sprinklers.
«99 Structural materii 
aw» Structural steel

<08 Rail aaé

■arrow-

storage
canvas, etc.

*»7 Hand 
,a* Heating and ventilating

*09 Hoists (chain and rope). 
130 Hoists (pneumatic).
*3* Hoists (steam).
13a Hydrants.

■a-

*33 Ice and refrigerating ma
chinery.

*34 Incline cableway engines.
*35 Inspection of materials.
136 Irrigation supplies.

machinery and

87 Dams (concrete).
88 Derails.
89 Derricks (pile driving).
90 Derricks (steam).
9* Drafting Instruments and 

plies (see engineers' 
surveyors' instruments 
supplies).

9a Dredging machinery.
93 Drills (pneumatic).
94 Drills (rock).
95 Drums (hoisting).
96 Dryers (cement, asphalt

■ and).
97 Dynamite.

(engineering and tech-
»37 Jacks (screw and lever)
138 Jacks (hydraulic).
139 Jacks (pneumatic), 

sup- *40 Jacks (track).

and 141 Kilns (cement).

14a Lamp posts.
*43 Levels.
143A Lights (Contractors' & Munici

pal).
and 144 Locomotives 

light).
*45 Locomotives (steam*
*<6 Locomotives (traction#.

147 Manganese steel
148 Manhole covers.

I *49 Meters (water, oil and gas). 
150 Mixers (asphalt).

tji Oakum.

*5a Paints and metal coatings.
*53 Paving joint filter.
*54 Penstocks.
*55 Pile driving machinery.
156 Pile protection.
*57 Piling (interlocking steel).
*58 Pipe (galvanized iron).
*59 Pipe (reinforced concrete).
»6o Pipe (riveted steel).
161 Pipe (wood).
163 Portland cement.

cross-arms

(industrial andexca-

ao* Testing laboratories 
ists, etc.).

203 Ties (steel and wood).
203 Tile.
204 Track tools.
205 Traction ditching machines. 
2of1 Transits.
207 Trench excavating machi
208 Turbine pumps.
209 Turntables (overhead).

(cheoL
98 Elevators (bucket).
99 Engineers and contractors.

100 Engineers' and surveyors'
strumente and supplies.

101 Engines (compressed air).
*03 Engines (gas, gasoline, oil).
103 Engines (high duty—pumping).
104 Engines (hoisting).
*05 Engines (oil).
106 Engines (steam).
107 Engines (traction).
*08 Excavating machinery.
109 Explosives, 
no Pans.
1*1 Fence, railing and posts 
na Filters (feed water).
**3 Filters (water).

wagons ( ash and

aio Valves (sluice).

an Wagons (contracto 
212 Wagons (garbage).

W a«nnt foil).
214 Well-drilling machin 
21 s Wheelbarrows.
216 Winches.
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C ATA LOGUE INDEX
Some of the most valuable informationb. found in ,h, li,„.ro«”rérÏ.V.^X“onï ’"bi”,‘ ” “

B. J. COGHLIN CO., LIMITED. 432-436 St. Paul St. 
MONTREAL

manufacturers of
and RAILWAY 

TRACK TOOLS
guy anchors

COTTON WASTE,

ENGINEERS’ SUPPLIES
WIRE ROPE 
CHAIN

SPRINGS 
CROW BARS
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PORTLAND
CEMENT

Plants
Atwood, Durham, Hanover, Kirkfield, Orangeville, Owen Sound, Wiarton.

Facilities
Our mills are thoroughly equipped and have an ample capacity and good 
storage, which enables us to ship all orders promptly. They are so distributed 
as to have every advantage of railway and water connection. We 
ticularly well situated to supply Ontario and Western Canada.

are par-

Packages
Every precaution is taken to provide the highest character packages.

Tests
Throughout the entire manufacture of our cement the greatest care is exer
cised to keep the product at its high standard. The care exercised in this 
regard has created a reputation for reliability among the users of cement who 
do not have the time or opportunity to test each shipment, and who 
quently rely largely upon the manufacturer.

conse-

Adaptability
Our cement is adapted lor all purposes where a high grade cement is desired, 
such as in foundations or buildings and heavy machinery, tunnel work, cisterns, 
cellar floors, sidewalks, pavements, curbing, artificial stone, conduits, 
reservoirs, bridge piers and concrete work of all kinds.

sewers,

Information
Architects and Engineers will be assisted with any further information desired 
and we will co-operate in making any tests of our cement on request.

ALFRED ROGERS Limited
28 King St. West, Toronto, Canada

Travelling Western Representative, W. C. Huff, Winnipeg

CO
'© 9
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Cleveland Bridge and Engineering
Company, Limited. DARLINGTON

ENGLAND

( Æ
i

ffB yww..

r •»
Bridge over the River Menam designed and constructed for the Royal Siamese State Railways.

Specialists in the Design, Manufacture and Erection of Bridges and all 
classes of Iron and Steel Structural Work.

CANADIAN OFFICE Canadian Express Building MONTREAL, QUE.

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.----------

PATENT ATTORNEYSI

I mYDBLACKMORFEr.fi 4

pat ENTsj \lmmmmm PROMPTLY SECURED
We solicit the business of Manufacturers. 

Engineers and others who realize the advisabil
ity of having their Patent business transacted 
by Experts Preliminary advice free. Charges 
moderate. Our Inventor’s Adviser sent upon 
request. Marion & Marion, New York Lire Bldg 
Montreal j and Washington, D.C., V.b.A.

I INVINTORD INrUHHAT I ON BOOK SENT W RCcl
I" the prospective patentee^
lAigo Montreal.ottawa ..WINNIPEG* Washington!17 Elgin st ottawa-lumsden blc TorQHTU

SEND SKETCH AND DESCRIPTION FOR FREE SEARCH 
WRITE FOR BOOK PATENT PROTECTION SENT FREE 
PERSONAL ATTENDANCE GIVEN CASES AT COV'T OFFICES

PHONE M. 2689

J. EDGAR PARSONS
Your
Name
Should

HANBURY A. BUDDEN,
PATENT OFFICE

Barrister, Solicitor, Etc.
Room 29

Canada Permanent Bldg.
18 Toronto Street 

TORONTOMONTREAL

M.Chart. I.P.A., Barrister, Solicitor 
and Patent Agent RIDOUT & MAYBEEOffices New York

Life Building
Cable Address

“ Brevet.”
Solicitors of Patents

Counsel, Solicitors and Experts in
PATENT SUITS

Agencies in the leading countries of the world 
John G. Ridout, J.E. Mavbeb
Barrieter, etc. Mech. Eng.

Manning Chambers. Queen St. W.,TORONTO.
bePATENTS

FETHERSTONHAUGH & CO. HerePâTFNTÇ SECURED in all COUNTRIES
IM I LU I Û 25 Consecutive Years’ Practice.

Charges Moderate

THE OLD ESTABLISHED FIRM
Fred B- Ff.therstonhaugh, 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,

Information and Advice

FREE. James J. Sheehy, “ey
WASHINGTON, D.G.

Write for Rates
Box National Union 

Building



We make . .
ELECTRO
PLATINGS
DYNAMOS WÊ! a i,! vv;SFOR

Zinc, Copper, Nickel, 
Gold and silver.

mi
DYNAMOS and_MOTORS for all circuits

Toronto & Hamilton Electric Co.
99-103 Me Nab St. N. Hamilton

March 23, 1911. -THE CANADIAN ENGINEER 89

Back or Current Numbers POWER PLANTS
VVe manufacture

ENGINES Medium or slow speed Corliss,
—-----------------------automatic high speed Tangye
Clipper and Leonard Slide Valve.
BOILERS Locomotive Stationary Return Tubu- 
------------------------ lar, upright Eclipse semi-portable.

of 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.

marineMAGAZINES and PAPERS OF ALL KINDS BOUGHT TANKS and HEATERS 
SHEET IRON WORK

We ."= s°,c 'gents for Browett.Lindley Vertical Quick Revolution Steam 
Engines,Enghsh), National Gas Engine Co's Engines and Producers 
( English.)

Special Subscription Price List on request. Information 
concerning any periodical furnished free of charge.

E. LEONARD & SONSA. W. CASTELLANOS
LONDON, ONT.

St. John, N.B.263 Armstrong Ave., Jersey City, N.J..U.S.A. Montreal. Calgary. Vancouver.

for . .

DRAUGHTING MATERIALS
DRAWING INSTRUMENTS 

SCALES TAPES
SLIDE RULES

TRANSITS <Fv LEVELS 
SCIENTIFIC BOOKS

Calgary Iron Works
Limited

Iron and Brass Founders,
Iron Columns and Eye Beams, 
Light and Heavy Forgings, 
Machinery Repairs of all kinds.

Manufacturers of
Water Gate Valves

All sizes in stock.

££* 410 Ninth Avenue, East
CALGARY, Alta

In fact every description of Architects’, 
Engineers' and Surveyors’ Supplies.

ip
kx

i '■

JOHN A. HART COMPANY
McIntyre BlocK : : "Winnipeg

HYDRANTS
Iron and Brass Founders 

Iron Columns Joist Hangers

Engine and Boiler Work a 
Specialty.

Estimates furnished on application.

UNION IRON WORKS
CALGARY ALTA.

CONTRACTORS’ EQUIPMENTBALATA BELTING
CARRIED in stock.

Wheeled Scrapers 
Drag Scrapers 
Buck Scrapers 

Whsel Barrows, Road Plows and Tools.
MARION DREDCES FOR DRAINAGE, DTKINO AND 

IRRIGATION SERVICE.
London Concrete Machinery Co.’s 

Face down Block Machines, Cement Mixers, Cement Brick Machines, 
Tile Moulds, Cement Workers' Tools,

Contractors’, Loggers', and Railroad Supplies.

Champion Rook Crushers 
Champion Road Graders 
Champion Road Rollers

THE BEST FORGUARANTEED
BREWERIES /Vn |Z 
SAW MILLS I • UelX . 

MINES 
LAUNDRIES

Dump Wagons 
Dump Carts 
Dump Cars

4'.
DYE HOUSES 
BLEACHERIES

•/•BALATA a. 
v BiVy

1). K. MCLAREN, Limited,

and
ALL EXPOSED 

SITUATIONS

A. G. BROWN & CO.MONTREAL 
309-311 Craig, W.

VANCOUVER 
37 Alexander St. 

ST. IOHN. N.B.
64 Prince William St.

TORONTO 
200 King, W,

QUEBEC 
21 St. Peter St.

CALCARY, Alta.
P.o. Box 228. Phone 2002.

1048 Westminster Ave., VANCOUVER, B.C. 
Phone 4804.

*3
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McLEAN AND PEASLEE
The Eastern Pipe and526-7 Traders Bank Building

New and Used Electrical Apparatus.
TORONTO

Construction Co., Ltd.Please note the following bargains in used motors and dynamos : 
A.C. MOTORS.

3 H.P., 100 volt, 60-cycle, 1,800 R.P.M., single phase. Price. 300.00 
Prier*'$75 00Olt’ ti0"Cycle, 1,700 RPM- 3 Phase. Westinghouse. 

10 H.P., 550. volL 60-cycle, 3 phase, 1,200 R.P.M., Bullock, with
starter.
Other sizes on application. Water Works ContractorsD.C. MOTORS.
All sizes, % to 50 H.P., 500 volts or 250 volts, 
request. IParticulars on

D.C. GENERATORS.
1 K.W.. 110 volt. 2,100 R.P.M., Westinghouse. Price. $25.00.
D* K.W., 110 volt, 1,400 R.P.M., Edison. Price, $65.00.
7 K.W., 110 volt, Royal Electric. Price. $100.00.

Immediate delivery of the above. Material thoroughly overhauled 
and reliable.

MANUFACTURERS OF

WOODEN WATER PIPE
For Water Works Systems, 

Domestic Water Supply, Hydraulic Mining 
Insulated Wire Conduits,

Steam Pipe Casings, Acid proof Pipe for 
Mines, Tanneries and Pulp Mills 

Sizes from 2 in. to 24 in.

THE CANADIAN ENGINEER 
is the recognized engineering 
authority in all parts of Canada. 

Edited by technically trained 
a complete weekly summary of 
engineering news is given in each 
issue—If you have a friend whom 
you think would like a specimen 
copy give us the name and address.

We will do the rest.

men—

WRITE FOR INFORMATION

Box 329, Alexandria
ONTARIO

ROBB CORLISS ENGINES
^r—; Have the Armstrong-Corliss valve gear, which will 

operate at a higher speed than the ordinary 
releasing gear.MM& . 1 v

This valve gear does not depend on springs or dash 
pots for closing and runs without noise.

-

to! The wearing parts of the valve gear are enclosed 
in a casing and run in oil so that friction is 
reduced to a minimum.

BUSS

Robb Engineering Co DISTRICT OFFICES :
Canadian Exprès* 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.

I ;I
LIMITED

AMHERST, N.S. I
Kindly mention The Canadian Engineer when corresponding with Advertisers. 

You will confer a favor on both Advertiser and Publisher.
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•W estinghouse hi

Electrolytic Lightning Arresters i8 rax
For 2,200 to 120,000 Volt Alternating-Current Systems !S-

Construction :______________________ ; A series of nested aluminum trays,
supported and secured in frames of Specially treated wood, 
and a containing- tank of welded sheet steel, comprise the two 
essential parts of Westinghouse Type “A” Electrolytic 
Arresters.
The aluminum trays are filled with electrolyte and lowered 
into place in the steel tank, which, in turn, is filled with 
transformer oil to within a few inches of the top. The oil 
furnishes insulation to the arrester, and at the same time 
prevents evaporation of the electrolyte, and also acts as a 
cooling medium in operation.

22,000 Volt Type '* A " Electrolytic Arrester 
Installed on the roof of an Industrial Plant

Action :____ ______  IV hen the voltage reaches a predetermined maxi
mum, the film on the aluminum trays breaks down into 
myriads of minute punctures, short circuiting the potentials 
above the critical point and offering a free path to ground. 
When 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 fixed 
value ; it is possible, by connecting trays in series, to provide 
collective resistance to any desired degree. See Circular 
No. 1132.

- .. , Canadian Westinghouse Company, Ltd.
General Office and Works : HAMILTON, ONTARIO.ïïâifc

ADDRESS NEAREST OFFICE.

Toronto, Traders Bank Bldg. Halifax, Telephone Bldg. Calgary, 311 Eighth Ave. W.
Montreal. 5* Victoria Square. Winnipeg, 158 Portage Ave.. E. Vancouver, -m PenderType A Electrolytic Arrester, dismantled.

MORISON SUSPENSION FURNACES
FOR

LAND AND MARINE BOILERS
with plain ends or flanged 
to any required shape

Uniform Thickness - Easily Cleaned - Unexcelled 
Strength

The universally satisfactory record of “THE 
MORISON” proclaims it the best furnace made

Manufactured by

Unsurpassed Steaming Capacity

THE CONTINENTAL IRON WORKS
West and Calver Streets, BOROUGH OF BROOKLYN, New York

Near 10th and 23rd Street Ferries
THOMAS ROBERTSON 6. CO., LTD., 134 Craig Street, Montreal, Canada, Canadian Sales Representatives

CONTRACTORS
Should always phone the nearest office of The Canadian Engineer before going out of 
to see plans or specifications of work.

town
The plans, etc., may be on file at our offices.

TORONTO WINNIPEG MONTREAL
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AIR COMPRESSORS ROCK DRILLS PNEUMATIC TOOLS

RAND SUBMARINE ROCK DRILLS
Materials—The most carefully selected 

materials are used in the manufacture of 
Rand Submarine Drills. Vital cast parts 
are made of high-grade open-hearth steel 
castings and steel parts are made of finest 
selected steels.

Rand Submarine Rock Drills are 
large powerful modifications of the 
company’s standard types of drills, 
enlarged and improved for the heavy 
duty service of handling tong heavy 
steels under extraordinarily hard 
conditions.

Working conditions demand a 
variety of mountings for submarine 
drills, therefore, mountings are fur
nished to suit individual conditions.

Workmanship—Rand Submarine Drills 
are manufactured by mechanics who arc 
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.

CANADIAN RAND CO., LIMITED
COMMERCIAL UNION BUILDING, MONTREAL, QUE.

OFFICES AT 1 TORONTO COBALT ELK LAKE WINNIPEG ROSSLAND VANCOUVER HALIFAX

COAL MINING MACHINERYHAMMER DRILLSPNEUMATIC PUMPING SYSFEMS

Pedlar Perfect 
Culvert

ROBERTS
WATER FILTERS ARE 
RECOGNIZED FOR is made in all sizes up to 72 inch, from non-corrosive 

galvanized metal. Extra wide and extra deep corru
gations give tremendous strength. Write Specifica
tions for Railway Embankment, Municipal or County 
Work or Industrial Work of any kind requiring 
pressure and frost resisting construction. Pedlar’s 
Perfect Culvert will meet the needs specified.

Simplicity,
Durability and

Efficiency Nesting Style 
Telescopic StyleARE ECONOMICAL 

IN CONSTRUCTION 
AND MAINTENANCE

For extra heavy construction, Pedlar Culvert is 
made in built-up sections, requiring minimum field 
work to place in position. For smaller work, nest
ing sections are supplied and assembled at the field. 
Sizes up to 72 inch. Furnished in car lengths, or 
taken down.ROBERTS FILTER MEG. Co. WRITE FOR BOOKLET

( Incorporated)

Darby, Philadelphia, Pa.
No condition or demand beyond us. Write.

THE

PEDLAR PEOPLE
OF OSHAWALicensed under JEWELL PATENTS


