
“REDSTONE” ^
High Pressure Steam Packing l@

Packs equaty well tor Steam, Hot or Cold Water 
and Air. No other will last as long.

ELECTRIC LAMPS & SUPPLIES1
ELECTRIC FIXTURES Trade Make

Cood Goods at Fair Prices.
THE GUTTA PERCHA & RUBBER MFC. CO. OF TORONTO,

LIMITED.

Prentiss’ Patent Vises
BEST MADE

Prentiss Vise Co., New York,
Sole Agents for Canada :

51 VICTORIA SQUARE, MONTREAL.

A. Macfarlane & Co., csaThe “ STANDARD of the WORLD”

THE WIRE & CABLE Co.OTIS ELEVATORS MONTREAL, P. Q.

Bare and Insulated Electric 
_ _ _ _ _ _ _ _ _ _ _ _ Wires and Cables.

Canadian Calcium Carbide
Acetylene Gas Liqht

BRIGHTEST, CHEAPEST and bast of all lights.

OTIS-FENSOM ELEVATOR COMPANY, LIMITED, 
Hamilton, Toronto, Montreal.

THE
BEST IN THE 
WORLD.

WILLSON
CARBIDE COMPANY, LIMITED

'IT. OVTH kit INKS, ONT. tUN,

BUYERS’ REFERENCE PAGE 54

P;,

j Business Training of the Engineer 
i Goderich Sedimentation BasinTHIS ISSUE CONTAINS

Canadian engine
A Wlekly journal

For CIVIL, MECHANICAL, ELECTRICAL and STRUCTURAL ENGINEERS and CONTRACTORS

- m ■:
i]

!

MONTREAL OFFICE:
B 32 Board of Trade Building

WINNIPEG OFFICE:
315 Nanton Building

Vol. 16. I Toronto, Canada, January 1, 1909. No. 1.

Spooner’s High Glass Box-Metal’■V

All Ingot Metals“COPPERINE”
RIGHT UP TO DATE.

IN STOCK

A. C. LESLIE 4 CO., limitedBeet Extant — Always Reliable-As Cheap—Wears Longer 
Stands Cheaper Lubrication than any known Metal. Pays 
to use it. • Hardwares sell It everywhere in Canada for 
their BEST METAL.

1
MONTREAL

DOMINION BRIDGE CO., LTD ■I ■I

BRIDGES TURNTABLES, ROOF TRUSSES 
STEEL BUILDINGS 
ELECTRIC & HAND POWER CRANES 

------Structural METAL WORK of all kinds

BEAMS, CHANNELS, ANGLES, PLATES, ETC., IN STOCK



MADE IN ENGLAND'
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A Strand of Lead Wool coiled up for transit

1
THE MODERN JOINTING 

For WATER and GAS MAINS
il

:! LEAD WOOL :!
"SHREDDED LEAD”

JOHN GARDE & GO.
142 Victoria Street, TORONTO, ONT.

Phone Main 4923

“Just around the corner from Queen and Yonge"

Sole Distributors In Canada for the 
British Manufacturers

The Hamilton Facing Mill Co.
LIMITED

H AMI TON, ONT.
Manufacturers of

Foundry Pacings, Ceylon Plumbago 
and Foundry Supplies.

Shippers of
Fire Brick, Fire Sand and Fire Clay 

also Extra Fine Quality 
Moulding Sand'

From the finest Brass Sard to the Coarsest Pipe 
Core Sand Write for prices.

goes LIKE SIXTY
BELLS LIKE SIXTY 

U SEt-LS FOR sixty 
Li 3B6 1 X ' \ tV?III mum

$65
™ GILSON 
Kff^NGINE

>n*m iIUi

GASOLENE

y-^For Pumping. Cm,m 
^Separators, Churns,XVash Ma- 
A^çhines. etc. Î2EE TRIAL 
■ML Ask for cat itlngall size!X

Gilson MFG. CO. LTD. Ce$t. ttaelyk, Ontario
11 YORK STREET

1

<

1

Sewer Pipes, Salt Glazed and Vitrified
YDÏÏÈïNi

fE.W£RPtPEC°LT?

CHIMNEY TOPS
FLUE LININGS

WALL COPING
„ y Ask for Price List and Discount

j Telephone (Toronto Cdnnection) : Park 1809 
»;/ Post Office : SWANSEA

TRUE TO SIZE 

IMPERVIOUS TO WAT ER 

WILL NEVER DISINTEGRATE
gg

JSl

*
Sizes manufactured and alwaye in stock

4-Inçh to 24-inch

The Dominion Sewer Pipe Co., Limited
(The Independent Company)

Works and Office: 5) WcUlSCcl (Near Toronto)
t >;

MONTREAL STEEL WORKS, Limited,
Manufacturers of

Steel Castings
Acid Open Hearth System

SPRINGS, FROGS, SWITCHES, SIGNALS,
FOR STEAM AND ELECTRIC RAILWAY

Canal Bank, Point St. Charles, 
MONTREAL.

BLACK DIAMOND
FILES AND RASPS

Medal» Awarded at International Exposition».Twelve
FOR SALE EVERYWHERE.

Black Diamond File Works
Incorporated 1895Established 1863 i > **«

Ï 6.&H. Barnett Company
PHILADELPHIA, PA., U. S. A.

Copy of catalogne gent free to any interested file user upon application.

M. Beatty & Sons, Limited, Wetland, Ont.
MANUFACTURERS OF

Dredges, Ditchers,
WfêMWMWh Derricks, Steam Shovels,

, ’ - .■ '-is Submarine Rock Drilling Machinery,
j Centrifugal Pumps for Water and Sand, 

♦i ‘Stone Derricks, Clam-Shell Buckets,
Steçl Skips, Coal and Concrete i 

;i® ' and other Contractors' Machinery

yd

AGENTS
R. Hamilton & Co.£ Leonard and Sons, Montreal, Que . and St. John, N B.

Canadian Fairbanks Co., Toronto, Ont. and Winnipeg, Man.Vancouver B. C.

> J
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American Spiral Pipe 
Works, Chicago, 111.1

EASTERN OFFICE :
50 CHURCH STREET, NEW YORK

Hydraulic and Exhaust steam Pipe, Galvanized and Asphalt Coated.

i;S
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The Canadian Bridge Co., Limited
WALKERVILLE, ONTARIO

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

I STRUCTURAL STEEL CO., LTD., MONTREAL ÜSgg

If you have Wire Fencing or Gates in you specifications 
write üs for particulars.

____ We make the “Dillon" Hinge-Stay and also the “Monarch”
straight hard stay, both fences made entirely of No. 9 wire. 

H Your enquiries are solicited.

Owen Sound Wire Fence Co., Ltd.
OWEN SOUND, ONT.
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99-103 McNAB ST.
HAMILTON

Manufacturers of

INDUCTION
i

MOTORS
For all Circuits

Incorporated 1861

Hamilton Powder Co.
Manufacturers of

EXPLOSIVES
Blasting Appliances of all kinds

OFFICE:

No. 4 Hospital Street, MONTREAL.
and Branch Offices at the Chief Distributing Points in 

Canada.Magazines

Dixon’s Belt Dressings
WE HAVE

TWO DRESSINGS FOR BELTS

Dixon’s Traction Dressing for old, dry 
belts that are in poor condition and 
Dixon’s Solid Belt Dressing, a quick, 
convenient cure for slipping or overloaded 
belts. Write for Booklet.

Joseph Dixon Crucible Co.
N. J.JERSEY CITY,

The Johnson Corrugated Steel Bar 
for re-inforced concrete

‘m

All official tests and juries have given Corrugated Steel Bars 
First Place. Additional cost per pound more than other types,

total cost ofyes, but a fraction of one per cent only on 
structure. Why take chances with inferior forms of reinforcement 
when the use of Corrugated Bars insures perfect bonding and per
manency of structure ?
The CORRUGATED STEEL BAR CO. OF CANADA, Ltd.

CORlSriNE BUILDING, MONTREAL.

r>LEASE bear our publication in mind at 
\r times and send us news—news of the com
mencement, progress or the completion of work; news 
of contracts to be let ; personal items telling of the 
promotion or transfer of engineers and contractors.

ALL

S. S. “Lusitania”
FASTEST PASSENGER VESSEL 
IN THE WORLD, has

192 BROWN’S CAMBERED

FURNACES

! ill'lll\ ■m
___

i■■
;

JOHN BROWN & CO., Ltd.,
SHEFFIELD, ENGLAND.

WATSON JACK & CO M
MONTREAL

SOLE AGENTS FOR CANADA

EXPANDED METAL
STANDARD REINFORCEMENT FOR CONCRETE SLABS

RELIABILITY—HANDINESS 
After exactness of calculation should follow accuracy of section

CULVERTS
FOUNDATIONS
RETAINING WALLS
SEWERS
TANKS
&c„ &c., &c.

FIREPROOF FLOORS 
BRIDGE FLOORS 
DOCK FLOORS 
CONDUITS 
DAMS
RESERVOIRS

Sectional Area=0.177" per ft. of width for 
standard sheets, but the section can be varied to 
special order. Specify “ Steelcrete” Expanded 
Metal. Specify Sectional Area and Tensile Strength. WALL FURRING 

FIREPROOF CEILINGS
COLUMN COVERING 
FIREPROOF PARTITIONS

Expanded Metal & Fireproofing Co., Limited
lOO KING STREET WEST, TORONTO

WR TE 
FOR NEW 
CATALOGUE

1
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KINNEAR Steel
R.olling DOORS

The best door for Factories, Ware
houses, Car Barns, Freight Sheds, etc.

Fire Proof, Compact, Easy to 
Operate, Strong', Durable

-mMi. r We will be glad to 
mail to anyone inter
ested our illustrated 
Catalogue, and also 
references to users.as 4■m

a.
Kinnear Doors on Montreal Street Railway Car Barns

WE ALSO SUPPLY

TRUCKS,
CRANES, TROLLEYS, 

FACTORY CARS, ETC.

CHAIN HOISTS,

MUSSENS LIMITED
Montreal Toronto Cobalt Winnipeg Vancouver
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CONSULTING ENGINEERS

Superintends Construction and Repairs 
20 Years’ Experience OXLEY $ CHADWICK

Consulting and Contracting ENGINEERS
Ass.A.I.E.E.A.M.C.S.C.E.

DeGASPE BEAUBIEN JOHN W. GERELL
Canadian Rcspresentative 

ROBERT STEPHENSON & CO., Ltd. 
Shipbuilders, Hebburn-on-Tyne 

Consulting Engineer 
Designs, Specificati 

all classes ot Marine

Structural Steel and Reinforced Concrete, 
Warehouses, Factories, Foundations and 
Bridges. Steel and Concrete designs 
prepared for Architects.

Tel.M. 5958, 77 Victoria St., Toronto

B. Sc.
CONSULTING 

ELECTRICAL ENGINEER
Liverpool & London & Globe Bldg., MONTREAL

Naval Architect 
ons and Estimates for 
Vessels and Machinery

phone M. 6555 TORONTO 43 Victoria Street

J. STANLEY RICHMOND
CONSULTING ENGINEER 

Power plants and Expert Electrical Questions; City 
and Subuiban Railways; Iron, Steel. Fuel and Gas 
Chemistry; Mechanical and Mining Engineering ; 
Factory Svstemization ; Building Materials.
34 VICTORIA STREET, TORONTO
Tel. MAIN 5240. cable address "TROLLEY

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

BOWMAN <KL CONNOR
Consulting Municipal and Structural Engineer 

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

Cement Testing

LEA & COFFIN
and H. S. FERGUSON, 

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

Examinations and Reports
Coristine Building,

Tel. Main 5724. 
Tel. 112B.

36 Toronto St. Toronto, 
Branch Office, Berlin. Montreal

J. M. SHANLY
M. AM. SOC. C. B.M. CAN. SOC. C. E.

CIVIL ENGINEER.
Room 310, Board of Trade 

MONTREAL
railways, bridges, founda

tions, HYDRAULIC WORKS

WILLIS CHIPMAN A. & E. LOIGNON, C. E.Hon. Grad. Engineering, McGill University ; M- 
Can. Soc. C.E., M. Am. Soc. C.E.; M. Am. 

Water Works Association
Water Works, Sewerage Works,

Gas Works.
Electric Light and Power Plants.

RePOrt3i03SUBAFLsT“nSTORONTOUa

17 Place d’Armes Hill, Montreal
Reinforced Concrete Constructions, Fireproof 

Warehouses, Factories, Etc., Steel 
Structures, Water Power.

Designs and Superintendence of Work.
SMITH, KERRY & CHACE

ENGINEERS
Hydraulic, Electric, Railway, Municipal, Industrial. 
W.U. Code used. Cable Address "Smithco.”

TORONTO WINNIPEG
Cecil B. Smith J- G. G. Kerry W. G. Chace.

ANDREW F. MACALLUM. C.E.
Consulting and Constructing 

Engineer.
Steam and Electric Railways. 

Hydraulic, Industrial and Mining Plants,
Rooms 612-14CONTINENTAL LIFE
Tel. Main 4652.

CLARKE & MONDS
Engineers and Contractors 

TORONTO, ONT. STEWART a McTAGGART
BLDG. TORONTO Engineers and Contractors 

Bridges, Buildings, Hoisting, and Conveying 
Machinery, Manufacturing Plants

CONSULTATION AND CONSTRUCTION

67 Federal Life Bldg., Hamilton, Ont.C. J. FE.NSOM EDWARD B. MERRILLB.A. Sc. B. A..B.A, Sc., Mem. Can. Soc.C.E. Mem. A.I.E.E.
ENGINEER

Power Developments and Transmission. Electric 
Lighting, Electric Railways,Municipal Engineering, 

Industrial Plants, Reports, Valuations. Etc.
LAWLOR BUILDING, TORONTO. AND 

305 FORT ST , WINNIPEG.

CONSULTING ENGINEER

Machinery designed, supervised, inspected and 
contracted tor. Tests, Reports, Electric Light 
Plante, Power Plants, Pumping Plants.

Aberdeen Chambers, 
Toronto. WELLS & RAYMOND

CIVIL ENGINEERS
Sewers, Sewage Disposal. Pavements, etc. 
Reinforced Concrete Structures of all kinds. 
Bridges Buildings, etc.
Designs prepared for Contractors, to 

comply with Architects* Specifications.
A. F. WFLLS, B. A. S-\, O L.S. Assoc. M. Can. Soc. C. E. 
D. C. RAYMOND f.a. Pc Assoc M. Can. Soc. C. E.

WALTER J. FRANCIS, C.E. TORONTO217 Stair Building —
Phone M, 3056.CHARLES H. MITCHELL, C.E.

Member Canadian Society Civil Engineers. 
Member American Society Civil Engineers. 

Assoc Mem. Institution Civil Engineers (London). 
Assoc. American Institute Electrical Engineers

Rooms 1004-5 Traders Bank Building
Telephone Main 7.196.

Consulting Engineer
SOVEREIGN BANK BUILDING

MONTREAL
Member Canadian Society 
Member American Society

One of the steam shovels engaged in 
work on the Panama Canal, in the oper
ation of which more than 300 employeesCivil Engineers 

Civil Engineers Toronto.
engaged recently lifted out awere

quantity of dynamite which is described 
in an official report as being “ more
than a bushel.” What would have hap
pened if the shovel had struck the dyna
mite instead of the earth around it is 
easy to imagine. The explosive was in 
sticks three-quarters of an inch in dia
meter and five inches long and the cart
ridges bore the trademark of a French 
manufacturer of dynamite and a date 
which appeared to be November 29, 1887. 
Unquestionably the dynamite was put 
in by the French and either failed to 
plode or was abandoned when the work 
ceased. The dynamite appeared to be ’"n 
perfect condition.

GALT CSl SMITH, Alf. Oldfield, Assoc. Mem. Can. Soc O.B.

OLDFIELD, WINFIELD CO.Consulting Engineers
Waterwork, sewerage and sewage disposal. 
Electric Lighting, steam and water powers, 
consultations, examinations and reports.

Owen W. Smith,

CONSULTING CIVIL ENGINEERS AND SURVEYORS

Suite 211 Kennedy Bldg., Portage Ave„ 
Winnipeg, Man.Phone. 8330.

Waterworks. Sewerage a^d Sewerage Purifie\fcion 
Works. Street Railway 'onstruction. Electric Light 
and Power Plants. Reports, Estimates and Surveys.

John Galt, C. E.
Mem.Can. Soc. C.E. Assoc. Mem, Can, Soc. C.E. 
Office : 23 Jordan St. Toronto. Phone M. 3488.

ex-YOUR NAME SHOULD BE HERE
(Send for Rates)
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CARBOLINEUMENGINEERING SCHOOLS
Preserves and Indurates Wood, Ties,

Poles, Paving Blocks, Shingles, Fence Posts, Etc.
Carbolite Car bo line vim Co., Ltd.

59 Yonge Street, TORONTOflcGill University, flontreal
OFFERS COURSES IN

SECURED in all COUNTRIES 
25 Consecutive Years’ 

Practice.
Charges Moderate.

JAMES J. SHEEHY,
PATENT ATTORNEY,

US PATENTS
Free.

Architecture, Civil Engineering, 
Mechanical Engineering, Electri
cal Engineering, Mining Engi
neering. Theory and Practice of 
Railways, Practical Chemistry.

Four years' under-graduate courses, partial courses and facilities 
for graduate work in all departments.

For calendar and other information, address

Information and Advice

Box 1
National Union Building WASHINGTON, D.CJ. A. NICHOLSON, Registrar.

CHAS. BRANDEIS, C.E.I

UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE 

AND ENGINEERING

A. Mem. Can. Soc. C.E., Mem. Amer. Electro-Chemical Soc., Etc.
CONSULTING ENGINEER, PROVINCIAL GOVERNMENT.

Estimates, Plans and Supervision of Hydraulic and Steam, Electric Light 
Power ard Railroad Plants. Complete Factory Installations. Electric equip
ment of Mines and Electro Chemical Plants. Specifications and Reports.

62-63 Guardian Building, MONTREAL.
Courses Jn—

1. CIVIL ENGINEERING.
2. MINING ENGINEERING.
3. MECHANICAL AND ELEC

TRICAL ENGINEERING.
Diploma granted at the end of three years.

of one additional year.

4. ARCHITECTURE.
5. ANALYTICAL AND APPLIED

CHEMISTRY.
6. CHEMICAL ENGINEERING.

Degree B.A. Sc. at the end

CALLING FOR TENDERS
In calling for tenders for the construction of 

bridges and buildings, remember that there is a paper 
which reaches the civil and structural engineers, and 
contracting engineers EVERY WEEK.

More Contractors look for proposed work in the 
“ Canadian Engineer ” than in any other engineering 
publication in Canada.

Professional Degrees—
Civil Engineer (C.E.) ; Mining Engineer (M.E. 
Mechanical Engineer (M.E. ; Elec'iical Ergineer 
(E.E.) ; Chemical Engineer (Chem. E.

For calendar and other information apply to the Secy.
A. T. LAING.

CANADIAN ENGINEER 
Toronto Montreal Winnipeg

SCHOOL OF MINING, Kingston,Ont.
Affiliated to Queen’s Université 

Courses for degrees in Mining Engineering and 
Z| Metallurgy, in Civil, Electrical and Mechanical 
Ci IS Engineering in Chemistry and Assaying, and in Min

eralogy, and Geology. Shorter courses may be taken. 
Unmatriculated students admitted to special courses.

O
tfl'

•>> DOMINION BUREAU 
ROBERT W. HUNT & COMPANY, ENGINEERS 

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

OFFICE AND LABORATORIES

CANADIAN EXPRESS, BUILDING, McGILL STREET, MONTREA
CHARLES WARNOCK, Manager

Session begins Sept. 30t 11,
Matriculation Sept. 16th

For Calendar and other information, apply to

The Secretary, School of Mining, Kingston, Ont.

WHEN WRITING TO ADVERTISERS
You will confer a favor on both advertiser and publisher 

by mentioning this paper.
A. L. Reading, Manager. T. C. Irving, Jr., A.M., Can.Soc. C.E.,Sec*y

STANDARD INSPECTION BUREAU, Ltd.
Inspecting and Consulting EngineersTHE HILL ELECTRIC MANUFACTURING COMPANY

xpert Examination and Tests of Material and Workmanship. Inspec
tion of Steel Rails and Fittings, Cars, Locomotives, Bridges, Structural 
Material, Cast Iron Pipe, etc. Resident Inspectors located at all impor
tant Manufacturing Centres.

approved types of Distributing 
Boards and Cabinets

1560 St. Lawrence Street, MONTREAL Head Offices : 1314 Traders Bank Bldg., Toronto

CONSULTING
ENGINEERS R. D. WOOD & CO.

PHILADELPHIA, PA., U.S.A.
will find it pays to be 
represented in the ad
vertising pages of the Water and Gas WorKs Supplies, 

Cast Iron Pipe and Castings, 
Mathews Hydrants and Valves,

SUCTION 
PRESSURE

Canadian Engineer
Only Civil Engineering Paper 

In Canada GAS PRODUCERS POWER
PLANTS
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STEEL
CARS

Trucks of 
all Kinds

Rock 
Crushers 

and Pul
verizers

Concrete
Mixers

Senator Mill 
Mfg. Go.

GALT, ONT

I \

X3S

F. X :iiij.

K & E
Engineering Instruments

The use of K & E INSTRUMENTS on nearly every 
important engineering enterprise is convincing proof of 
their superior design and high quality of material, workman-
Ship When’!n the market for a new outfit we will be pleased

instruments best suited for

or office.

To the Manufacturer of, and Dealer in, 
Engineer’s and Draftsman’s Supplies

BY USING THE CANADIAN ENGI
NEER YOU CAN INTEREST EVERY 
CIVIL AND MECHANICAL ENGINEER 
IN CANADA. SEND FOR RATES.

to give full particulars as to our 
your requirements.

Every requisite of the engineer for field
Our complete catalog on request.JOHN A. HART COMPANYrh Importers and Dealers in KEUFFEL& ESSERCO.Engineer’s, Architect’s and 

Draftman’s Supplies
M

MONTREAL, 252 Notre Dame St. West
127 Fulton Street 

NEW YORK
St. Louis, 813 Locust St.

San Francisco, 48-50 Second Street

General Office & Factories 
HOBOKEN, N.J.Sole Agents in Manitoba for

Chicago, III. East Madison St.Dietzgen’s Blue Print and Van
dyke Papers and Cloth 

______ Made in Canada
A LARGE STOCK OF ENGLISH AND AMERICAN MADE 

INSTRUMENTS AND MATERIALS
McINTYRE BLOCK, WINNIPEG

Mathematical and Surveying Instruments
Measuring TapesDrawing Materials

T. COOKE & SONS, Limited STANLEYLONDON, YORK, (ENG.) and CAPE TOWN
Surveying Instruments, Etc. LONDON

LARGEST MANUFACTURERS OF 
SURVEYING AND DRAWING 
INSTRUMENTS IN THE WORLD.

m—
E

Ü,

|SS
©

0M

Pjtent Engineer's Level. The strongest and most compact 
level yet made.

1

For Information concerning new Patterns apply to Please send for our J 41 Catalogue (post and duty 
free), and compare our prices with those of other 
first-class makers.

All genuine instruments bear our Trade Mark 
“STANLEY”

Mr. Chas. Potter, 85 Yonge St., TORONTO.
The Art Métropole Limited, 149 Yonge St., TORONTO. 
Messrs. Ruttan & Chlpman, Fort Garry Court, WINNIPEG. 
TheHughesOwensCo., Ltd., 237 Notre DameSt.,W., MONTREAL. W. F. STANLEY & CO., Limited

Ior to the Head Office of the Company
Great Turnstile, Holborn, London, W.C.14 Great Chapel Street, WESTMINSTER, LONDON, England
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Two New Instruments HALL BROTHERS
49 and 53 Spencer Street, CLERKENWEI.L, 
LONDONThat will interest Surveyors 

and Engineers
ENGLAND

ENGINEER’S TRANSIT
HConstructed of our special alloy of hard gunmetal ; standards 

and horizontal plate being in one casting make it very rigid. 
Both circles have double and opposite verniers and all 
graduations are made on solid silver. Circle 4§" diam.

WEIGHT UNDER 9 LBS.
à

Bigg
ENGINEER’S 15in. Y LEVEL
Constructed of tough gunmetal and phosphor bronze; 
levelling screws entirely protected from grit Screw focus
sing eyepieces, etc. The Case is packed with spare 
diaphragm, spare bubble, waterproof cover and other 
necessary accessories.

Oil3

mliiiîii■ill
WEIGHT 8X LBS. ÜÉÉB

WRITE FOR CATALOGUE & FULL PARTICULARS
Cable and Telegraphic address OMNI METER, 

LONDON, Manufacturers of Engineers’ and 
Surveyors’ Instruments of precision. Our Cata
logue ‘‘C” forwarded free on application when 
our prices will be found to favourably compare 
with those of other first-class Manufacturers. 
Every Instrument manufactured 
direct personal supervision.

Send us your instruments, no matter what make, 
for REPAIRS. These are done promptly and 
efficiently by our staff of skilled workmen. You 
can have your INSTRUMENTS STORED FOR 
THE WINTER and covered by insurance while 

in our care for 50c.
under our

E. R. WAITS & SON AWARDED GRAND PRIX
Surveying Instrument Makers Franco-British Exhibition, 1908

as participants in the collective exhibit of the 
BRITISH HOROLOGICAL INSTITUTE

WINNIPEG, MAN.

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

AND MUNICIPAL AND COUNT! ENGINEER«mii FOUNDED 1892

/; 1
EVERY FRIDAY. Price 6d. (Illustrated)

s» THE SURVEYOR is devoted to the work of local author - 
1 hies as represented by the department of the Municipal 

Engineer, and deals week by week with the latest phase of such 
questions as abattoirs, artisans' dwellings, bridges, cemeteries, 
free libraries, house drainage, markets, mortuaries, municipal 
buildings, parks, refuse disposal, sewage and sewage disposal, 
street lighting, surveying, tramways, water supply and kindred 
subjects. In no other journal can so up-to-date a record of these 
matters be followed.

SUBSCRIPTION
The Surveyor and Municipal and County Engineer 

may be ordered direct of any NewsAgent in the United Kingdom 
through any of Messrs. Smith & Sons and Messrs. Wyman & 
Co's Bookstalls, or through the International News Company, 
New York City; 1 he Toronto News Company, Toronto; and the 
Montreal News Company, Montreal, Canada.
UNITED KINGDOM, 28/- Per Annum 

ABROAD, 32/- Per Annum
Rates for Advertisements upon. application to the Advertising 

Manager, Mr, C. S. MASON
A Specimen Copy will be forwarded, post free, upon applica

tion to the Publishers, 21 Bride Lane, Fleet Street, London,E.C.
Volumes handsomely bound in red cloth, with bevelled 

edges and gilt lettering on back and side—will be sent, post free 
for 10/- per volume (26 weeks), with the exception of those for 
the years 1892 and 1898, which range in price from 12/- to 
21/- per volume.

m

À

1

n

Sfl
9

1
No. 100 Reconnaissance Transit. $115.00

W. & L. E. GTJRLEY, Troy, n.y.
Catalogues and Detailed Information on request

Please mention the Canadian Engineer when writing.

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



jte ENGINEERS 
mm' iM like to know

.TGI THAT

ILVST
IS BEING USED 
ON THEIR WORK

PIF:,

IT is just enough better 
than other makes to make it 
worth your while to insist on 
getting it.O

The Ontario Sewer Pipe Co.
limited

MIMICO, ONTARIO
Telephone Toronto Connection, PARK 422

Portable Railways

-

. mm
,

-!TT- /« T®I Sx

.yj

KOPPEL STEEL CARS
IN CONJUNCTION WITH

Koppel Portable TracK Systems
are labor savers and money makers, 
imperishable, easily handled and readily removed 
to any location ; are best adapted to any and all 
conditions. For further information write for our 
illustrated Booklet D-34.

Practically

KOPPEL CompanyArthur

135 MORRIS BLDG., NEW YORK, N.Y.
LARGE STOCK CARRIED IN

New York, Koppel, Chicago, San Francisco, Etc.
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Secure a Bid from DO YOU KNOW THAT

Metcalf Engineering 
Limited

THE CANADIAN ENGINEER
1. —Is the oldest and only Canadian Journal

devoted to Engineering.
2. —That it is issued weekly.
3. —That the weekly market letters from Mon

treal, Toronto and Winnipeg are corrected 
every Thursday morning.

4. —That it is the only scientific journal which
publishes weekly the orders issued by 
the Dominion Railway Board.

5. —That it is the only Canadian Journal con
ducting a department dealing with the 
legal side of engineering and contracting.

6. —That it has a correspondence department
which is continually presenting new ideas 
and correcting erroneous ones.

7. —That it has an engineering costs data
department.

8 _That it deals with engineering problems
peculiar to Canada.

9 _That it is sent 52 times a year for $2.00.
10__That if you are not a subscriber, we would

be pleased to send you sample copies.

Inspectors, Engineers, Contractors
Constructors of

Manufacturing, Railroad, 
Mercantile, and Power 

Structures of

CONCRETE.
STEEL,

BRICK.
WOOD.

80 ST. FRANCOIS XAVIER STREET, 
Montreal, Quebec.

Name.

Address



Templet & Ranoe, Ltd.
Foleshill Road, Coventry, England. 

High Class VALVES and 
OIL SEPARATORS 
HIGH EFFICIENCY

The Fullway Sterling- 
Patent High Pressure Valve. The Reliable Automatic 

Exhaust Valve.

<

,v IÏ-."'A- '*-■ ;u
;

The most ReliableValve 
for Protecting 
Condensers.No Springs, Self Centering, 

Self Adjusting. No Cramp
ed Areas.

PLEASE SEND ENQUIRIES TO

Templet Ranoe, Ltd.
Canadian Agency

212 BOARD OF TRADE BUILDINGS, 
MONTREAL.
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The MASON 
Redeem Valve

;
For Steam, 

Water or Air.k
Is designed to re
duce and maintain 
an even pressure 
regard less of 
changes in the 
initial pressure.

It will automatically reduce boiler pres
sure tor steam heating coils, dry rooms, 
paper making machinery, slashers, dye 
kettles, and all places where it is desir
able to use a lower pressure than that of 
the boiler. Any low pressure desired 
may be obtained by simply turning a

They are Reliable and Accurate.
A Standard Device for 20 years

THE
Mason Regul ator Co., Boston, Mass., U.S.A.

MILL AND MINING 
MACHINERY

Shafting, Pulleys, Gearing, Hangers, Boilers, 
Engines, Steam Pumps, Chilled Car Wheels, 
and Car Castings. Brass and Iron Castings 
of every description. Light and Heavy Forgings

Alex. Fleck,i™ w*. Ottawa
The Latest Book on the Electric Furnace
Electric Smelting is a subject of increasing importance to Canadian 
Engineers and this work contains a clear and connected account of the 
principle on which electric furnaces are constructed, the uses to which 
they can be put and the more important details of their construction. 
The articles upon which the book is based appeared in the Canadian 
Engineer during 1906.

THE ELECTRIC FURNACE
I T S
THEORY AND PRACTICE
BY ALFRED STANSFIELD, D. Sc.,
Professor of Metallurgy,

Fully Illustrated

E VOLUTION

A. R. S. M. 
McGill University

208 PAGES. PRICE $2.00
The evolution of the Electric Furnace from its simplest beginning is as briefly set forth as 
is consistent with clearness, together with the important facts relating to its theory and practice.
The rapid growth of the Electric Furnace makes it increasingly difficult for the metallurgist 
to keep in touch with its recent developments. A few years ago it was a scientific curiosity, 
but now it threatens to rival the Bessemer converter, the open-hearth steel furnace, and* 
even the blast furnace itself.

The Book Department, Canadian Engineer
TORON TO6 2 Church Street

is
\m/

1 -
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Galena=Signal Oil Company
PRINCIPAL OFFICE AND WORKS,

BRANCH OFFICE AND WORKS, —

Successor to Galena Oil Company and Signal Oil Company. Sole 
manufacturer of the celebrated Galena Coach, Engine, and Car Oils, 
and Sibley’s Perfection Valve and Signal Oils. .................................

FRANKLIN, Pa. 
TORONTO, Ont.

PRESIDENT.CHARLES MILLER,

A Taper Shank Drill is u^ed more than any 
classes of work. We make and carry in stock sizes from 1-16 inch to and includ
ing 3 mches. Besides the taper shank we have many other styles of drills which 

fully illustrated in our catalogue, a copy of which is yours for the asking.

We also make Reamers, Chucks, Cutters, Taps, Dies, Arhors, Counter
sinks, Counterhores, Gauges, Mandrels, Slitting Saws, End Mills, Taper Pms, 
Screw Plates, Sockets, Sleeves, Tap ^Vrenches, Machines and Machinists' Tools

other in a drill for allpress
Our goods are handled by :

Rice Lewis & Son, Ltd., Toronto 
Aikenhead Hardware, Ltd., Toronto 
Frothingham & Workman, Montreal 
Mechanics Supply Co., Quebec

are

c M.TD.SM.CO.
.

Morse Twist Drill (EX Machine Co.
New Bedford, Mass U. S. A.• 9

UNION DRAWN STEEL CO., Limited
MANUFACTURERS OF

â

Bright Finished Steel 
Shafting and Shapes

-

f
SEND FOR PRICE LISTLARGE STOCK OF

Flats, j*$" x 4" to S” x if" 
Hexagons, to 2" HAMILTON, CanadaRounds, to 6" 

Squares, to 2^" Office and Works :

On Easy Payments. CUT OUT THIS COUPON— 

THEO. AUDEL & CO., 63 Fifth Ave., New York
Please send me the books marked (X). I en

close $1.00 totc|1VQQ eIcthPaymthlt and herebyEvery Engineer, Superintendent, Machinist, Elec
trician or Power User should have the well known 
“Hawkins’ Works” for study and ready reference. 
The seven books shown in illustration are the most 
complete and helpful works published for the practical 
man, convenient in size, and well bound, containing 

fÿt 2,268 pages, 5,171 ready references on engineering 
fl practice, 1,188 questions and answers, 444 standard 
m rules, 1.258 illustrations and diagrams, making them 
ia| a mine of the best and most reliable information ob- 
H tamable. Sold on very easy payments as shown below.

(X)
HERE

HAWKINS’ MECHANICAL DRAWING................... $2
riMCITY (for Engineers)........ 2

“ ENGINEERS’ EXAMINATIONS......... a
*• STËÂM II0I1,KH I'KAI TH K■ 2

i'Al.lT 1.ATIONS KOIt KSlilNI'iKltS 2
“ STEAM ENGINE PRACTICE............
** STEAM ENGINE INDICATOR..........  1

ii.i (

S': 5
%

<mUmÂ 1
T%i ü s; CATALOG (free)71 [SPECIAL OFFER] ^ou^ands&coufo„.

Any or all will be sent express paid upon receipt of 
$1.00 with order and agreement to remit balance $1.00 

each month (when complete set, is purchased the price is $12, 
being a saving of One Dollar). Hawkins’ Circular free on request.

:3:

Signature

Occupation,

Where Employed,Theo. Audel & Co. 63 FIFTH AVE., 
NEW YORK.

(Firm Name)
Home Address
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Established 1860

Large Flanges HAMILTON
SEWER PIPE

9 9

M
j

! g
have no equal

EV The Hamilton and Toronto 
Sewer Pipe Co., Limited

Not necessary to chip
HAMILTON PIPE CanadaHamiltonin making connections

Manufacturers of

Vitrified Salt Glazed Sewer Pipe, Railway Culvert Pipe 

Flue Linings, Chimney Tops, Wall Coping, Etc.

Long Distance Phones :
TORONTO----MAIN 990

HAMILTON—5 1 2

Large Stock of Sizes : 
4 inch to 24 inch 

Always on hand.

PUBLIC WORKS’’t t

A Quarterly Illustrated Record of 
Public Works at Home and Abroad.

'T'HIS magazine is devoted to civil engineering 
in its relation to government and municipal 

enterprises and to undertakings which bear directly 
upon the work of officials in construction depart
ments.

4>

>
c-

!

Annual Subscription, Home and Abroad, 5s„
POST FREE.

PUBLISHED FOR
The Civil Engineering Press by the St. Bride’s Press, 
Limited, 24 Bride Lane, Fleet Street, London, E.C., EngRival Engine

MEDIUM PRICE MEDIUMJSPEED
1

RAYMOND

CONCRETE PILES
5 TO 80 H. P.

The Finest Slide Valve Engine 
on the market.

All Sizes in StocK

We will be pleased to forward Cata
logue to all interested parties.

Laurie Engine® Machine Co.
MONTREAL

Used 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 CANADALimited
Coristine Building',
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SMITH & COVENTRY, LTD.
MANCHESTER, ENGLAND.

IS Ü

a
»JlSiii s

MILLING MACHINES 
BEVEL WHEEL PLANERS 

DRILLING & TAPPING MACHINES 
BRASS FINISHERS’ LATHES 
KEY SEATING MACHINES 
Boring Mills, Planers, Slotters.

. PEACOCK BROTHERS, CANADA LIFE BUILDING,
MONTREAL.

Sole Canadian 
Representatives

RIDOUT & MAYBEE
High Speed Vertical EnginesSolicitors of patents

CouiiH«l, Solicitors and Kxperts in
PATENT SUITS

Agencies in the leading countries of the world 
John G. Redout, 103 Bay St. J. E. Maybe 

Barrister, etc. Toronto Mech. Eng-

OF THE ENGLISH ENCLOSED TYPE, WITH PRES. 
SORE OILING SYSTEM, INSTALLED BY OS AT THE

TRADERS BANK, TORONTO

V

The John Morrow Machine 
Screw Co., Limited

INGERSOLL, ONTARI J
I

Stone Crushers and Grinders.
Steam Road Rollers.

Fire Engines Steam and Gasoline. 
Bricks Pressed and Enameled. 

“Roman” building stone.

Kip

I

"Tamco” Y

Crushed Stone
for Concrete 
Roofing and 
Macadam.

A

ROBB ENGINEERING CO Limited•»
AMHERST. N. S.

f Traders Bank Building, Toronto, WILLIAM McKAY, Manager

{eMimseuerA'isRryss-T. A. Morrison & Co.
MONTREAL.

DISTRICT
OFFICES204 SL James Street. 

Telephone Main 4532.



Write for Particulars

THE GEOMETRIC TOOL COMPANY
NEW HAVEN, CONN., U.S.A

Canadian Agents : WILLIAMS & WILSON, Montreal, Quebec

JAMES THOMSON, 
Pres. & Man. Director.

J. G. ALLAN, 
Vice-President.

JAMES A. THOMSON, ALEX. L. GARTSHORE 
Secretary. Treasurer.

The Gartshore-Thomson Pipe & Foundry Go., Limited.
MANUFACTURERS OF

For WATER, GAS. CULVERT and SEWER. FLANGE and FLEXIBLE PIPE and SPECIAL 
CASTINGS. Also all kinds of Water Works Supplies.

Oat

COAL CUTTIN — ELEVATING— CONVEYING — WASHING 
MACHINERY — POWER TRANSMISSION — SCREENING — 
CRUSHING — DRILLING — HAULING— Send for Catalogue,

THE JEFFREY MANUFACTURING CO., MONTREAL, QUE.

It Has Simply Come to This:
Y ou can go on breaking Taps or you can stop doing so. You 

can change your Drill Press or Speed Lathe into an excellent Tapping 
Machine or you can go on missing such golden opportunities.

A In fact : it is up to you !

Hydraulic Presses 
Power Screw Presses 
Filter Presses

j William R. Perrin
AND

Company, Limited,
TORONTO, Canada.

A

PROMPTLY SECURED!
We solicit the business of Manufacturera, 

Engineers and others who realize the advisabil
ity of having their Patent business transacted 
by Experts, Preliminary advice t ree. Charges 
moderate. Our Inventor’s Adviser sent upon 
request. Marion & Marion, New York Life Bldg, 
Montreal ; and Washington, D.C., U.S.A.

wit cnin.'iiMinm
DENNISON & BLACKMORE

A

TORONTO MONTREAL OTTAWA 
W/NN/PEG „ WASR/NGTON <

'Write Tor our OooA The 7*roapecttvc 'Patan tee.

STAR BLDG. 18-20 KING ST.W
-TORONTO .

PATENTS
MagneticAll Countries. Trade Marks, and Designs.

FETHERSTONHAUGH & GO. SeparatorsPatent Barristers, Experts and Draughtsmen. 
HEAD OFFICE. Toronto.
Offices in Montreal, Ottawa, Winnipeg and 

Vancouver, Canada,
Now owned and manu- 
factured by

Washington, D. C., U. S. A. I
J. W. PAXSON CO.PATENT OFFICE

âMONTREAL Philadelphia, Pa.
HANBURY A. BUDDEIN,

F.M.Chart.I. P.A , Barrister, Solicitor 
and Patent Agent I Magnets Recharged.Offices New York

Life Building
Cable Address,

" Brevet

Plumbago Facings, Cupolas, 
Ladles, etc. Iron, Brass and 
Galv. Riedles.

TRADE MARKS
AND

DESIGNS
PROCURED IN ALL COUNTRIES

SPECIAL ATTENTION GIVEN TO PATENT 
LITIGATIONPATENTS Core Com

pounds, Flour, etc.

ALL OF OUR OWN 
MANUFACTURE.Fl

103 Bay Street, 
TORONTORIDOUT & MAYBEE, FIG. 76
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Kellogg Automatic Intercom
municating Systems

ARE INTERESTING TELEPHONE USERS EVERYWHERE
THE TELEPHONES ARE SIMPLE AND EASY TO 

UNDERSTAND.
THE SYSTEM IS SIMPLE AND EASY TO 

UNDERSTAND.
THERE ARE NO CORDS TO CONFUSE.
NO COMPLICATED APPARATUS TO
THE TELEPHONE MAN IS MOST INTERESTED IN THAT SYSTEM 

THAT WILL GIVE THE GREATEST SATISFACTION.
THE USER IS MOST INTERESTED IN THE SYSTEM THAT IS RE

LIABLE QUICK IN OPERATION AND PRACTICABLE-EXACTLY WHAT 
THE KELLOGG INTERCOMMUNICATING SYSTEM IS.

SEND FOR BULLETIN No. 39—E.

r

GET OUT OF ORDER.

C?

.Til'MRU

Canadian Branch Office : 56 Albert Street, Winnipeg, Canada

STEAM
HOISTING
ENGINES

FROM HALIFAX 
to VANCOUVER AND

DERRICKS
ANDr
CONTRACTORS’
MACHINERYLast week’s issue of the Canadian 

Engineer contained Advertisements 
calling for tenders for engineering 
work in all parts of Canada.

If you want to reach ALL 
contractors an ALL parts of the 
country use the

Address:

THE ROBERTSON MACHINERY CO., LIMITED
WELLAND, ONT.

Boiler Insurance
is an engineering business ; the insurance should be only a 
guarantee of the trustworthiness of the engineering services. 

Measure the value of those services and then consider the guarantee.Canadian Engineer Experience, Skill, Ability.
These are the determining qualifications of_the value of those 
services. As CONSULTING ENGINEERS with 
THIRTY YEARS’ EXPERIENCE, we give advice to 
policy-holders, and those intending to insure, on all matters 
relating to the use of steam, the consumption of fuel. &c., &c.,

free, of charge.

our

THE ONLY PAPER IN CANADA 
APPEALING TO THE CIVIL, MECHAN
ICAL, ELECTRICAL AND STRUCTURAL 

ENGINEERS AND CONTRACTORS-

The Boiler Inspection & Ins, Co, el Canada,
Canada Ufa Building, TORONTO, Ont.

John L. Bla,k,e. Rident. Robrrts Chief Engineer.
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The above illustration shows rail welding 
being carried on without interrupting traffic for 
more than a very few minutes. The appliances 
are light and portable and no outside power or 
construction cars are required. Joints give in
creased permanent electrical conductivity. State 
number of joints and number of the rail section 
to be welded and we will be pleased to estimate 
on the cost.

Write for Pamphlet No. 13-F

Goldschmidt Thermit Co.
103 Richmond St. W., Toronto, Ont.

General Offices : 9» West Street, New York 
Pacific Coast Branch :

432-6 Folsom Street, San Francisco

THERMIT RAIL JOINTS

January r, 1909. THE CANADIAN ENGINEER 17
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More Money is Squandered
in the purchase of so called “CHEAP” Standard 
Globe Valves, than the average buyer has any con
ception of. They are the highest priced valves in 
the end.

ASH FOR KERR S HIGH GRADE
Standard Globe Valve, and note the difference in 
service rendered for the little extra cost. You only 
pay for what you get.

The Kerr Engine Go., Ltd.
WALKERVILLE, ONT.

Makers of High Class Goods only

HARPELL-STOKES, Ltd.
Successors to

Filer ® Harpell Co.

Head Office : 312 Donald St. WINNIPEG, MAN.

TORONTO 
155 King St. West

EDMONTON 
Box 1406

VANCOUVER 
606 Granville St

Electrical $ Mechanical 
Apparatus

Electric Light ® Power 
Plants

Elevators, Passenger 
Freight

4iÜrni1 I * "'ljfalHbi*’SilViT*J

For Office Buildings, Stores, Warehouses, Factories, Hotels 
and Private Residences r ^

Electric, Hydraulic, Steam or Hand 
Power !

The Lunkenheimer Company
Largest Manufacturers

of High Grade Engineering Specialties in the World

General Offices and Works, Cincinnati, Ohio, U. S. A.

Branches : New York, 66-68 Fulton St. London, S. E.. 35 Great Dover St.
Chicago, 32 Dearborn Street, Comer Lake 75

WONT tell US."‘‘MOST SUPPLY HOUSES SELL THEM YOURS CAN-IF THEY DONT

You can have a copy of our 
catalogue for merely the asking.

\disc can be renewed.

SATISFACTION!

?

AThat is what you get with every
Lunkenheimer

f | ^ lunjIRmer j

Kegrinding- Valve.
The smallest detail is given 
careful consideration, making 
the valve as a whole the most 
durable and practical obtainable. 
Remember, that not only can the

m x
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t

r
»
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V N4mis
We originate and manufacture material to meet every requirement of Reinforced Concrete construction

The KAHN BAR, The CUP BAR, The KAHN RIB METAL
Used either alone or combined as conditions require, will 
give a minimum cost consistent with the best results.

THE TRUSSED CONCRETE STEEL COMPANY OF CANADA, LIMITED
We keep a large stock from which we can make immediate shipment

Walkerville, Ont.Works :23 Jordan Street, Toronto.Detroit, Mich.

We make a specialty of Machine Dressed Gearing ; both 
wooden cogs and iron teeth accurately machine cut, thus 
insuring a smooth running drive. Gears finished in this 

will last much longer than when hand dressed in 
the ordinary way. Mortise Gears recogged. Mill Cogs furnished with blank face, or having the

Little Giant Turbine Water Wheels, Turbine Governors and
Correspondence solicited. Write for Catalog.

GEARS manner
I

II face readv dressed.
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TLbe Canadian Engineer INDEX FOR 1908.

Special care has been taken with the index of the 
Canadian Engineer for 1908. It has been cross-indexed, 
and many of the articles are classed under four heads. 
This index should make a valuable addition to bound 
volumes of the Engineer for 1908. It will be ready about 
January 6th 1909, and will only be sent to those applying 
for a copy.
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THE TURN OF THE YEAR.

The week of festivity and kindly greeting has ended, 
and already the business world is settling down to the 

serious work of building and providing for the 
wants of this young country.

Nineteen hundred and eight has been an uncertain 
year. F or the business man it has been nerve wrecking. 
In many cases just struggling on, hoping for better 
things. Construction work has been fairly active, but 
the depression of last spring had its effect on contract 
prices, and in many cases work was figured so fine that 
there was little or no profit. The banks refused loans 
that

moreTORONTO, CANADA, JANUARY i, 1909.
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Altogether, 1908 has not been the best year for the busi
ness man, the contractor or the engineer.

What will 1909 bring?
The outlook is bright. Debentures are selling better. 

Credit is not so difficult to secure. Prices are firm. 
Both labor and material command almost the same 
price they did two years ago, when every industry and 
trade was taxed to its utmost. All this goes to show that 
people still have, faith in Canada, her institutions and 
her future. The immediate future will see large schemes 
crystalized arid dormant ventures revived, but it is 
to be expected all these will be on so large a scale 
carried on with such little regard to future prossibilities 
as were some of the works of a few years ago. Every 
effective safeguard will be taken against financial loss. 
Business, not experiments with business, will 
keynote of 1909,

In the face of a probable revival of business it is 
rather discouraging to find the Minister of Public 
Works for Canada intimating that- many Government
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EDITORIAL NOTES.works will be held over because of the small revenue. 
In quiet times Government works should be carried for
ward, and we feel sure that on further consideration 
the Canadian Government will not curtail their work

Canada is acting wisely in sending a representative 
to the Washington conference looking towards the con
servation of the natural resources of North America. 
The man, or body of men, representing the views of the 
forestry, mining and hydraulic engineer will make the 
ideal representative.

• * * *
A committee of ten, appointed by the National 

Society for the Promotion of Industrial Education of the 
United States, have reported in favor of industrial im
provement schools. These schools are not to turn out 
skilled journeymen, but pupils will receive* a fundamental 
training in those things which go to make him a skilled 
workman.

and tie up contractors’ plants.
During 1909 the work on the Grand Trunk Pacific 

will require more men and money than any other one 
work in Canada, but there are a large number of other 
works of considerable magnitude. The Ontario Hydro- 
Electric Transmission Line and the Ontario Power Com
panies’ extension ; the Winnipeg Power Plant ; the St. 
Andrew’s Rapids Dam ; the regulating dams at the head 
waters of the Ottawa ; power plants and pulp mills in 
New Ontario and New Brunswick ; irrigation works in 
Alberta, and hydro-electric development in British Col
umbia ; the possibility of a third transcontinental railway 
line—whatever way you look large works are under way 
or being planned for—1909 will be a busy year.

CURRENT NEWS

Ontario.
ST. THOMAS.—Manager Ferguson, of the Canadian 

Iron and Foundry Company, of this city, has been notified 
that the change of name to the Canadian Iron Corporation 
goes into effect the first of the year.
British Columbia.

NELSON.—The electric zinc smelter of the Canada 
Zinc Company, Limited, in this city, which has been under 
construction during the past year, started operation late in 
the autumn and is now producing spelter and lead silver 
bullion from mixed zinc-lead ores and complete success can 
be said to have crowned the efforts of the promoters. The 
average ore treated so far has been about 40 per cent, zinc, 
10 per cent, lead and 12 ounces in silver with 1-5 per cent.

This new plant also saves the copper in the ore 
copper matte and is a departure in the smelting of ores 

in the use of a current of electricity in place of a blast. This 
enables the zinc to be saved in the smelting of any ore. In 
the blast furnace the blast burns the zinc. The plant repre
sents the expenditure of about $125,000 and five years of ex
perimental work in the development of the method.

PRINCE RUPERT.—The C.P.R. have appointed a 
freight and passenger agent at Prince Rupert. This seems 
to be another evidence of the correctness of the contention 
of Mr. C. M. Hays that Prince Rupert will command 
attention.

VANCOUVER.—With the object of securing new terminal 
facilities for one or more of the big transcontinental rail
ways. the biggest water front deal that has been put through 
in the city for many days, was partially closed Dec. 23. That 
is the negotiations for a transfer of false Creek water front 

the value of over $350,000, was concluded, but 
who are said to be the G.N.R.

A LARGER JOURNAL.

The success that has attended The Canadian En
gineer during 1908 ; the kind words of our 
increased support of our advertisers has convinced the. 
publishers of The Canadian Engineer that there is a field 
in Canada for a weekly technical journal devoted to the 
interests of the civil engineer. During the past year 
have endeavored to cover that field, but the editorial 
staff, like the readers, has its limitations. 1 hat we have 
been in a measure successful does not satisfy, and loi 
the coming year we are planning a larger journal and 
brighter and better-informed editorial work.

Commencing with this issue 1 he Canadian En
gineer will appear weekly, uniform in size with the 
monthly of over a year ago. This will add some eighty 
pages per "month to the editorial section of The Cana
dian Engineer. We will now be in a position to handle

interest the

readers ; the

we

copper.
as a

promptly and fully any question that may 
profession. During the year the increased readiness of 
engineers to contribute to the engineering literature ol 
Canada has been noticeable. Engineers are finding, as 
has been found in other professions, that anything 
which contributes to the good of the profession helps
them personally.

With a larger journal we hope to come very close 
to the engineer’s idea of a professional paper.

STATIONARY ENGINEERS’ ACT. property to
the agent of the purchasers, 
and N.P.R. are still looking for more water front in that 
locality provided the price is right.

The Stationary Engineers’ Act lor Ontario comes
of the Act isinto force January 1st, 1909. The purpose 

to prevent the operation of steam plants by engineers 
who do not hold certificates of competency from the Gov
ernment. To plants of less capacity than 50 horse-power 

of steam heating plants operating at a pressure of 
20 pounds or under the Act does not apply. When the 
Act was passed in April, 1907, provision was made for 
the issuing of certificates to every engineer who at that

ROADWAYS AND PAVEMENTS.
nor

TORONTO_The following new roadways have been
the City Engineer : Asphalt—Herrick 

Euclid avenue, $4,837. Asphalt—
recommended by
street, from Bathurst to 
Euclid avenue from Queen street to the north side of Robin- 

Bitulithic—Brock avenue from the south
time :—

(A) Held a certificate of qualification from any 
association of stationary engineers in the Province

son street, $4,079. 
side of Middleton 
lithic—Highland avenue

street to Dundas street, $11,000. Bitu- 
from Schofield avenue to a point 

33(1 ft: west, $4,054- Vitrified block—Scott St., from Front 
Esplanade street, $ 5,364- 

street, from a point 12 feet east of the west side of Bay street 
to a point 108 feet 4 inches west of Bay street, $1,370.

of Ontario.
(B) Held a marine or locomotive engineer’s 

certificate.
(C) Was acually in charge of a steam plant of 

in the Province of Ontario,

Vitrified block—Piperstreet to

25 horse-power or 
or who, not being then in charge of such a steam 
plant, had had at least two years’ experience in the 
operation of such a steam plant.
Persons qualifying as above and making application 

to the Board shall, upon furnishing evidence of good 
character and upon payment of the proper fee, be fur
nished with a certificate of qualification.

over

-The Canadian Forestry Association will meet in Tor- 
February nth and 12th, 1909. It is five years since this 

in Toronto, and are here this time on the
onto,
association met 
invitation of the Board of Trade.



GODERICH SEDIMENTATION BASIN.

J. Grant MacGregor, Assoc. Mem. Can. Soc. C.E.

Goderich, the county town of Huron, with a population 
of 5,000 is advantageously situated at the confluence of the 
waters of the Maitland River with Lake Huron. The eleva
tion of the plateau upon which the town stands is approxi
mately ioo feet above lake level.

The water supply is pumped from the lake through a 
io-inch main, and in addition to a direct distribution, has a 
standpipe with a capacity of over one million gallons.

Section on Line of Present infeAe

Within the past few years the demands upon the town 
supply have materially increased, owing- to an increased 
number of industries, and the advent of the Canadian Pacific 
Railway as a competitor to the Grand Trunk, both railways 
making this an important terminal point.

The long talked of development of the Maitland River 
water power and an electric interurban railway are now as-

margin of the lake. On account of the impossiblity of get
ting absolutely clear water at a reasonable outlay, by extend
ing the pipe further into the lake, the writer in a report to 
the Commissioner in 1907, recommended the laying- of 
18-inch pipe to a point 2,000 feet beyond the present '"ntake, 
in deeper and less turbid water, and the construction of a 
sedimentation basin close to the pumping station, 
be convenient for operation by the pump attendant. A by
law for the construction of the sedimentation basin, as a first 
step, was carried in January 1908—the connection for the 
ply to be made with the present 12-inch intake until such 
time as the Commissioners would be in a position to carry out 
the improvement in its entirety. The beneficial results fol
lowing the construction and successful operation of the sedi
mentation basin, under the existing conditions, have amply 
justified the Commissioners in the course they have taken, 
and have dispelled the fears of others who were at first in 
some measure opposed to the scheme.

The intention of the writer in the present article is to 
describe the principal features of the construction of the 
sedimentation basin alone, in hopes of being able to show 
that in its design well defined practice has been followed, 
and deviations therefrom only introduced where circum
stances demanded such improvements as it is hoped, have m 
the main, contributed to the efficiency of the arrangement.

The factors in the efficiency of a sedimentation basin 
depend on the figures representing the amount of sediment 
that can be got rid of in a given time, and the writer is to 
some extent indebted to others for much useful data already 
published which enabled him to design a structure as nearly 
efficient and economical as circumstances would permit.

The form, depth and capacity of the basin were arrived 
at, as the result of making a series of experiments with the 
muddy water to determine its rate of sedimentation.

a new
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suming- practical form, all of which tend to stir up the more 
optimistic of the town’s officials to the necessity of providing 
an edequate supply of water to meet the almost certain in
creased demands of the future.

The principal cause, however, of the Commissioners 
recent action in advocating the construction of a sedimenta
tion basin as a first step was the almost intolerable turbid 
condition of the water from the present intake, and the

depth, however, was to some extent governed by local 
ditions, and as the floor area was somewhat small i 
parison with the depth, a reservoir of an intermittent type 
was adopted. This enables one compartment of the basin to 
remain perfectly still while the other is being drawn on bv 
the pumps.

con-
in com-

The time required for the precipitation of about 80 per
cent, of the suspended matter in a depth of 9 feet was calcu-con-
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tinual increased cost of pump repairs, in consequence of 
having to pump sand and mud in such large quantities 
during a storm, 
water is noticeable for a great distance beyond the present 
intake which is situated not more than 2,000 feet from the

lated to be eight hours, and each compartment has 
spending capacity of 150,000 gallons on one-third of a day’s 
supply.

The form of construction adopted for the walls is shown 
as being a series of reinforced concrete panels and counter-

a corre-

The effect of a severe storm upon the lake
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from this source was anticipated. During the excavation, 
however, it was found that the clay had been penetrated at 
one time by the piling of an old wharf, and that water was 
flowing in under a slight head from a substratum of sand. 
In order that the concrete floor could be laid over these 
springs successfully it was necessary to lay pipes from t^eir 

point outside the foundation, and deposit thesource to a
concrete while the pump kept the area drained to a point
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below the bottom of the excavation. One ten-inch centri
fugal pump driven by a 14 horse-power horizontal engine 

sufficient to keep the excavation dry during the progresswas 
of the work.

The supporting girders and columns of the roof were 
constructed of 10-inch I beams with bolted connections, form
ing a skeleton framework designed mainly to facilitate the
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The inlet for each compartment of the basin is in the 
form of a weir 6 inches deep by 7 feet long, situated in the 
inner wall of the screen chamber above the screens, 
screen chambers are placed on the opposite side of the 
reservoir to the effluent chambers, and are provided with a 
sludge well and sluice gate for the periodical cleaning of «fflc 

The sloping position given to the screens was in-

The

basin.
tended for the purpose of making them morç effectively self 
cleansing and easier to handle when required to be opened 
for inspection. Each screen has a double frame hinged 
together and also hinged to the screen seat. The wire cloth 

secured with iron straps to opposite sides of thescreens are
frames, the lower one having one hundred meshes to the 
square inch and the upper one four hundred meshes to the 
square inch. The main object of these screens is to intersept 
light floating matter, fish and sea weed which cannot be over

in the sedimentation process.
Each compartment of the basin is also provided with an 

effluent chamber on the outside of which is situated the valve 
chamber containing four 18-inch gate valves for the operation

come

of the basin.
The water in passing' to the effluent chambers is deliv

ered from the surface of the basin at all stages in its rise 
and fall by means of a floating hinged pipe. The floats are 
in the form of two circular drums between which the hinged 
pipe is fastened by a bolt and sleeve, the bolt extending the 
whole way through the drums. The displacement of the 
floats was calculated to counterbalance the weight of the 
hinged pipe to be raised and lowered with some, allowance
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construction, rather than trust to the workmanship that could 
be performed in the locality on a more typical form of rein

forced truss and column construction.

forts designed to withstand hydrostatic pressure from either 
side. The counterforts were designed to take ‘he stresses 
transmitted to them from the panels, the bases of which are 
constructed in the form of reinforced girders 18 inches thick 

and 4 feet deep.
The floor consists of eight inches thick of concrete 

forced by a heavy grade of expanded metal calculated to 
resist, if necessary the static pressure from beneath, but as 
almost the whole area rests on a bed of clay no undue pressure thick and under.

The roof consisted of a slab of concrete four inches thick
reinforced by expanded metal laid on tie rods %-inch square, 
connecting the girders and spaced four feet apart.

In addition to the square reinforcing bars, a diaphragm 
of expanded metal extended throughout all walls 12 inches
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that the top of outlet pipe may be adjusted to the level of the 
water.

per cubic yard. Common labor was paid at the rate or $1.75 
per day, and the concrete was all mixed by hand. The total 
cost of the basin, including: pipe connections did not exceed 
$11,000. The contractors for the work were Messrs. Nichol
son & McGaw, Monkton, Ont.

All pipes laid in connection with the basin are of suffi
cient size for future requirements, but at present the basin 
is fed from the existing 12-inch intake.

truism, and to repeat parrot-like the principle that has stood 
the test of ages. There is, however, a broader honesty than 
that apparent on the surface that is a requirement. This con
sists not entirely in the application of the commandment, 
‘‘Thou shalt not steal,” but seeks also for its guiding prin
ciple the “Golden Rule.”

ELEMENTS OF A SUCCESSFUL RAILROAD 
OFFICIAL.*

By W. J. Harahan.

What may be designated as the first element, or rather, 
essential of success, is common honesty. To state the old 
maxim: “Honesty is the best policy” is but to reiterate a

*From a paper read by W. J. Harahan, assistant to the 
president of the Erie R. R., read before the New York Rail
road Club.

In other words, a studious and per
sistent effort to render just and fair treatment to all alike
whether he or it be great or small. I regard this principle 
a most important one, and one the observance or non-observ
ance of which surely tends to advance, or otherwise, .a man’s 
career. Temporary advantage may sometimes be obtained
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for friction at the hinged joint, all of which proved a success 
in bringing the arrangement into perfect operation. A sma’l 
valve compensator is placed on each drum so that water can 
be admitted or drained off as the case may requife in order

The concrete was specified to be in the proportion of
one of cement to three of sand, and five of screened gravel, 
passed through a one-inch screen. The contract price for 
concrete was $6 per cubic yard, and for the excavation 59c.
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[Goderich Sedimentation Basin.]
The railroad company-chain of organization and system, 

has the first and preferential call upon our loyalty, but this 
follows as a natural sequence to loyalty to one’s superiors,
such loyalty rarely conflicting with loyalty to the company, 
and in the degree that a man is loyal to his superiors so does 
he engender that feeling towards himself on the part of his 
subordinates correspondingly.

An element requiring the exercise of a peculiar and really 
great ability is the gift of creating harmony. It is the key-
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given them to use their intelligence and ability to accomplish 
at least as much, and, if possible, more than their fellows.

It may seem that it should not be necessary to cite the 
necessity for industry. Much, however, should be said on 
this important element. It does not merely consist in being 
prompt at the place of work and remaining the full time re
quired by the letter of the law—but it requires much more 
to lead to the highest success. It means the earnest, pains
taking, patient and persevering effort to accomplish every
thing well; the putting in of whatever time is necessary to 
perform those duties which are assigned to the individual 
officer, and it may even be necessary at times to do some
thing that someone else should have done. It requires par
ticularly, the doing of these things cheerfully. A man who is
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truly industrious is busy in any position, whether it be high 
or low. He who is thus busy in the lower position will al
ways render such high-grade service that he will be called 
to the higher. It will be found that he who concentrates his 
efforts and is the steadiest in his work accomplishes the most. 
As exemplified in the fable of the tortoise and the hare,
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note of the arch of success, without which the structure will 
not sustain itself. True harmony, when carried to a finality, 
familiarly known as team-work, engenders enthusiasm on 
the part of the individuals forming the organization. An or
ganization without harmony disintegrates and soon becomes 
utterly demoralized, so that a disturber should be ejected
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from it with little ceremony or he will prove its undoing. 
Departmental lines should vanish before the company’s wel
fare. If by sustaining an expense, another department can 
be helped sufficiently to justify the expense assumed, there 
should not only be no hesitancy, but an eagerness to do so, 
bearing in mind that the ultimate result to the company as a 
whole is what should govern. Where possible to do so, 
however, it will be found that the introduction of a friendly 
rivalry between officers of the same relative grade will, if 
properly handled, produce far-reaching results, without in 
any manner affecting harmony, because of the incentive thus

by some other course, but it is not lasting, as a day of reck-
Recall to your memory those 

officers successful in railway work. You may remember 
some who have seemed a very martinet in discipline, who may 
have been sour of disposition, stern and exacting, hard to 
approach, yet eminently successful, because always just. 
Men know and appreciate this quality and it commands their 
respect and ensures to the officer exercising it their earnest 
work which means his success.

Loyalty is a predominating characteristic of railroad of
ficers, and it is a necessity to perfectly weld the links of the

oning inevitably comes.
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additional facts, if such additional facts could have been re- 
ported on in the first instance by a conclusive investigation. 
Where possible and consistent, definite recommendations 
should always be made, otherwise a man’s office becomes but 
a clearing house for correspondence, and such clearing
houses are not essential, or even desirable, 
culties arise they should always be discussed to as absolute 
and as satisfactory a conclusion as the conditions will allow, 
otherwise half-baked measures result, causing frequently 
warranted expense, arid always embarrassment. In arriving 
at a conclusion it should always be assured that the root of 
the difficulty is reached, otherwise no permanent relief is 
effected, as cure is applied instead of prevention. Thorougl 
ness is one of the cardinal virtues of . a successful practical 
business man.

As is true in all lines of work, one of the prime essen
tials is what I may call love of the work. There can be 
success without it, as indifference is sure to result. Therei 
is no line of work more exacting than railroad work, and 
there is no character of work requiring a greater sustained 
interest. There is no line of work, either, in which indiffer
ence is more easily, or more quickly manifested. The re

governed by its precepts, which cannot be specifically laid 
down, yet are as,plain as the “A B C” of our childhood. On 
account of its evident necessity it may seem superfluous to 
discuss this essential to any great length, but too often there 
are examples which prove that it is necessary to call atten
tion to this principle in a discussion of this subject. When 
in doubt, we should ask ourselves: 
along common sense lines?” The application of its test will 
invariably open a way towards the proper solution of Jour 
difficulties.

One of the elements seriously lacking in many men is 
originality, evidenced by their easily succumbing to diffi
culties. or in their inability to keep pace with progress. This 
is a most important attribute, and without it failure is 
tain. 1 o do something a certain way because it has always 
been done that way is not always a good reason for so do
ing. A thing should be done the way best suited to the 
present requirements. There is, of course, a great value in 
precedent, if properly applied, and it would be just as much 
of an error to cast it to the wind as to always slavishly fol
low precedent.
conservatism, avoiding, however, the type of conservatism

When diffi-
“Are we proceeding

un-

l-

cer-

no

The proper mean between the two is true
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the brilliant men who are only sporadic in the application of 
their brilliancy do not accomplish as much as their less bril
liant fellows who are continually applying what abilities they 
possess.

suits of such indifference immediately appear, as they cannot 
be concealed. For the benefit of those who are really strug
gling with might and main to achieve success it is well that 
this is true,, as it serves to brush out of the path those who 
falter or linger by the wayside. A great deal of railroad 
work has to be done upon honor; that is, officers are away by 
themselves, and not under the direct observance of their 
superiors.
results he produces, 
spur him on to producing these results, not merely for his 
present, but also for his future benefit.

I regard common sense as one of the very greatest of 
the elements. I believe that we often fail to realize how 
much is expressed in these two words. It is the foundation 
upon which all the professions are laid. Itis application is 
absolutely essential to the proper carrying on of business, 
as it is the rudder of business existence. The most gifted 
man but drifts upon the turbulent sea of trouble if he is not

Thoroughness is an important adjunct and it is requisite 
to the fullest extent. Affairs should be closely analyzed. A 
“touch and go” method of handling matters is not conducive 
to success, because it invariably leads to neglect. Corres
pondence should not be shifted around simply to rebeve 
desks of the presence of papers, but it should be thoroughly 
gone into, all questions answered, and, if an answer naturally 
develops another question, it should also be answered. It is 
exasperating to receive returned papers in which all

A man is therefore necessarily judged by the 
Love of work is a great incentive to

ques
tions are not answered, in an effort evidently to easily get 
rid of the correspondence, and such methods are insensibly 
treasured against those performing indifferent service. It 
should be the pride of a man conducting correspondence to 
feel that his superior officer did not have to return it for
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entrusted to the divisional organization, so that the man on 
the ground could accomplish more, the idea being that the 
men selected for such positions should be capable of carry
ing out such an organization rather than to attempt to central
ize, because such a localized authority means a more inti
mate intercourse between the men on the ground and the 
public; and I believe, tends to a better understanding be
tween the railroad company and the public, because the rail
road is more literally and intimately personified in the person 
of such a representative.

that stagnates, and stops the circulation, as it were, making 
the body inert. Ability to adopt the proper course consti
tutes the successful man. This applies to very large and also 

small affairs in railroad work. So far as the lack ofvery
originality is concerned the principal way in which it is 
manifested is that when difficulties present themselves

Situationsenough effort is not made to surmount them.
accepted where originality may change them to ad

vantage, or may overcome them altogether, or probably a 
substitute can be made just as effective; or, at least, not as 
bad as total alteration. We should always ask ourselves be
fore accepting a situation which appears to be bad, whether 
it is really and undoubtedly the best thing that can be done, 
devoting conscientious and hard thought to its proper solu- 

Originally is also necessary to keep abreast of the 
times and to make the proper expansion, so as to keep step , public and the employees, and they ascertain many an im- 
with, or outstrip, our competitors, as business necessities 1 p0rtant fact which is either not communicable in corres- 
may dictate.

A good deal is accomplished by an intimate knowledge j their importance to the same extent that the officer does, 
of the work, which can only come from experience in the ■ Oftentimes complaints from the public are thus intercepted 
harness; that is, practical experience. Men respect this sort j at their root, preventing their attaining the stage of the fes-

.taring sore that time and often inattention produces. Itn 
bringing the officer and the men closer together there is 

however, aiso developed the best means of fostering proper -elations, 
because of the knowledge each obtains of the other’s diffi
culties from personal contact. Such personal contact also 
serves somewhat to rob the company of its inanimate char-

are

Those having to do with the line of the road should be 
acquainted with it from personal knowledge; that is, by get
ting out on it he road as often as is necessary to obtain a 
full understanding of the characteristics producing or affect
ing local conditions. This brings them in contact with thetion.

pondence or mayhap the correspondent does not appreciate

of knowledge, and their best efforts are obtained when they 
feel that an officer possesses it. If one is not in full pos
session of knowledge on any particular detail, 
it is the greatest mistake not to ask questions so as to be

lt is not a lowering of dignity, nor an indica
tion of incompetency to have to ask for such information. 
In fact, much can often be learned, from even the men of 
the lowest grade, by intelligent questioning.

come so.

acter so far as the men are concerned.
An important detail in the proper carrying on of a large

The
Any other

principle of conduct usually results in an ostrich act on the business is the careful following up of instructions, 
part of him who attempts it, his ignorance being easily ap- , issuance of instructions is but the preparatory stage of the 
parent. The great Chinese philosopher, “Confucius1 said: process. They must be followed up to see that not only 
“When you know a thing to hold that you know it, and when ! are they put in effect, but carried out in the future. Man 
you do not know a thing to allow that you do not know it; j j5 prone to follow along the lines of least resistance, there

fore, if it is easier to do something else he is likely to do it. 
Good organization, and its resulting element, system, are i'or this reason instructions should be closely analyzed be- 

among the greatest of all the requirements, for without them fore issuing them, and a determination made as to whether 
no large business can be properly conducted. When good the course that is being taken to accomplish the purpose re
organization is attained, system naturally follows, and sys- j quired is along the most natural lines possible under the con- 
tem is essential, because no one officer, beyond a certain ditions, as when once issued they should be rigidly insisted 
grade, is able to physically keep up with the infinite details ; upon. Conferences of division staff officers, to which the 
occurring in the handling of a large property. The amount men should, upon appropriate occasions, be invited, should 
of detail is, necessarily, in proportion to the position occu- , he held at stated intervals, as they are a more effective 
pied, the work of the minor officer being practically all de- | method of obtaining a complete understanding of instruc- 
tail. Let me remark, however, that there are a great many tions as well as obtaining the benefit derived from the in
officers who make the mistake of not knowing enough of ! terchange of views at such conferences, at which difficulties 
detail, although it is true that many attempt too much. It is j surrounding the operation of a division should be fully dis- 
impossible to lay down any definite rules governing thle , cussed, and the proceedings written up. When putting into 
amount of detail which should be handled, but a man should , effect instructions vitally affecting a system, which are a 
know enough to be intimately familiar with his work. The radical departure, it will be found 'that the best results» will 
necessity for the most perfect system should be uppermost ensue when a general conference is called and the whole 
in man’s mind as he goes upward. He should surround subject exhaustively explained, 
himself with the most capable men he can find for the re-

that is knowledge.”

One of the most important duties of an officer entrusted 
Some men, by their actions, with it is the employment of men, and it is one which hespective positions under him.

feel that brilliant subordinates may detract from should weigh well, and should seriously appreciate the grav- 
There can be no more mistaken idea, nor can there 1 ity of. In hiring the inferior grade of employees he should 

be a more short-sighted policy. A man of moderate capacity l reflect that he is hiring the future section or shop foreman, 
can, in a relatively high position, be successful with good j the future dispatcher, the future engineer, the future conduc- 
and capable subordinates—but a brilliant man cannot bë J tor, and if the true principle is carried out the future officer 
successful with incompetent subordinates, because of the of whatever grade; it therefore, requires rare discrimination

one indi- to do that which is the proper thing. He should know that 
j the man hired is of proper calibre, as determined by his 

looks, actions and his references. When a man is employed, 
portant art and most necessary to success. To do so proper- or promoted, he should be carefully instructed as to what 
ly requires that a man shall be somewhat of a student of his duties are. To simply drop a man into a new position 
human nature and be an analyst of the human character; it and tell him ,to go ahead without any advice is conducive of 
also requires a close and careful supervision of the work of verv poor results. These instructions, in addition to the ex- 
those under him, to know their capability, because there amination required in certain cases, should be exhaustive and 
should always be understudies who can be promoted to the : complete and it should be the aim of the officer instructing 
various positions, otherwise the organization will become to make it the occasion for the giving of that good advice 
weak. Organization and system, therefore, are most vital which every man can cull from his past experience and which 
elements; in fact, they are the very life-blood of a lairge will enable the newcomer to avoid as many pitfalls as pos- 
corporation. Every man should be entrusted with whatever sible in his future career. This practice brings good results 
responsibility the duties of his position and the general or- entirely disproportionate to the amount of trouble and time 
ganization of the company will allow. To deny officers’ involved in the carrying of it out. It also makes better men 
authority is to dwarf and stunt them and thus thwart their and better officers and brings the officer and men closer to- 
efforts. My personal opinion is, that a great deal should be gether and puts a new employee or new officer at onci on his

seem to 
them.

very physical impossibility, aforementioned, of 
vidual knowing the details of a large business.

The ability to select capable subordinates is a most im-
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mettle to attempt to warrant .the good opinion of his 
superior officer by attempting £o carry out his evidently 
well-meant advice. /

which men always know where they stand and what the> may 
expect, goes a long way towards making for contentment. 
Careful consideration of this most important duty also 
that the higher officers will need to overrule the lower 
officers less and thus avoid that impairment to a man’s in
fluence which then occurs.

means
The treatment of men is a problem usually solved by the 

individual as his disposition seems to dictate. Its proper
solution is a necessary element of success. There is no truer 
saying than that “familiarity breeds contempt.” To become 
too familiar with men means a loss of their respect, yet to 
stand aloof and icily distant means also a loss of respect 
their part, and certainly tends to prevent any enthusiasm for 
their work. There is a middle course which should be 
adopted.

Railroading, as has been stated, so many times by others, 
is purely a commercial proposition, the same as any other 
kind of business. The commodity in which the railroad 
deals, that is, transportation, must be produced at as cheap 
a cost as is consistent with the conditions surrounding its 
production. Every railroad, no matter what its good or bad 
conditions are, is capable of being operated at a certain 
proper cost dependent upon its conditions. To produce this 
proper cost of operation is the problem of the railroad officer, 
which applies from the highest executive to the lowest sub
ordinate officer in proportion to the responsibilities their 
respective positions impose upon them, 
operation of trains, the maintenance of roadway and equip
ment to a proper standard, the avoidance of accidents, the 
proper handling of men, and, in fact, the proper solution of 
all the problems presenting themselves, all tend towards the 
successful accomplishment by a railroad officer of the purpose 
which is really the end for which this, and, in fact, all busi
ness, is conducted; that is, the sale of its commodity at a 
reasonable profit. Too many men, however, are attracted 
by what may be called the love of the tinsel in railroading, 
with its glamour and romance, so that they lose sight of its 
business features and necessities. The only way to insure 
the proper business result is to require on the part of the 
officers an intimate knowledge of the proper costs of the per
formance of service and a comprehensive planning of the 
future expenses based on the probable business and the rail
road’s policy of expenditures. Comparisons with last 
are not conclusive ; in fact, are misleading, unless the 
conditions obtain in both years. The basis should therefore 
be cost of service based on units of service to be performed. 
To assume that expenses can be regulated without some 
definite planning is unbusinesslike and does not prevail in 
any other kind of business.

on

There should be an easy bearing between the 
officer and men which will beget confidence on their part and 
make them feel that the officer is their friend and will
always do them full justice whenever anything occurs. If 
officers coming in contact with the men are on proper terms 
with them they will often be advised of things inimical to 
the company’s or their interest, especially if the officers dis
play interest when receiving such advice.

Proper discipline is as much of an essential in railway 
work as it is in army work. Most railroad officers occupy 
the dual position of superior and subordinate, 
carries our carefully the principles of discipline in his 
capacity of subordinate it cannot but be far-reaching in in
fluencing the conduct of his subordinates, and cannot but 
make easier his path so far as the proper application of dis
cipline is concerned, as example is the most effective teacher. 
Implicit obedience is an essential of proper discipline. It is 
sometimes necessary to issue orders which cannot be ex
plained. This, therefore, requires that all orders be carried 
out implicitly, unless they involve evident danger, as they 
may be of a very important chain in a plan of action; but if, 
on account of danger, deviations are necessary they must be 
carefully explained. It is, however, nearly always practic
able to fully explain the purport and intention of orders, 
and when possible they should be explained to such 
tent as is consistent, as it is conducive of a much more in
telligent and harmonious carrying out of a plan if those who 
are executing orders can have some knowledge of what they 
are doing, as they will intuitively plan their actions so as to 
fit in with the following moves if they know what they 
or will be.

The successful

If a man

year
same

an ex-

D'ivision superintendents to-day should know 
possible the total expenses of the division for yesterday. If 
possible, labor and material will have to be separated, as the 
labor charge can be furnished before the material charge 
I have given this subject a great deal of thought and I do .
not believe that any method except the daily check is 
effective. At first thought it may seem that this would in
volve an immense amount of bookkeeping and complication 
of accounts, and consequently a large additional force of 

This, however, is not so.

are, as soon as

So far as application of discipline to men is concerned, in 
punishing them for not carrying out rules or instructions, 
they must be dealt with justly and all must be handled on the 
same basis.

can.

The most careful and painstaking thought 
should be.given to this most important duty to insure that 
consistent treatment is given to all. Employees will render 
most satisfactory service to those officers who treat them 
with uniform justice. He who vacillates, being severe at 
times ,easy at other times, loses their respect. Prejudice and 
favoritism are fatal faults—and they should be abhorred and 
shunned as a disease. The officer should always take what 
appears to him to be the right course, for while it is 
always possible to convince a man himself of the justice of a 
sentence imposed upon him—yet his fellows nearly always 
judge correctly of such action. When a man has made a 
mistake and it is necessary to apply discipline, he should 
always be told how to avoid such mistakes in the future; to 
simply assert to him that a mistake has been made without 
showing him in detail in what his fault consists, and how to 
avoid it, is not taking advantage of such experience 
guide for the future, either for the employee involved or for 
the other employees.

When possible to avoid it men should not be reprimanded 
within the hearing of other men, as it seems only to inflame 
and wound them—and such reprimand thus loses a large part 
of its efficiency. I cannot, even at the risk of repetition, fail 
to state that the ability to properly discipline is a- most im
portant element, and it is the rock on which has occurred the

It does not involve the 
putting on of any additional men, as this daily check can be 
carried out by the present force without difficulty, as the 
necessary accounts are so simple and are kept by so many 
that it puts but little work on each; and in the larger offices, 
such as the division superintendents and master mechanics, 
it means but a consolidation of figures. This is no theoretical 
or fanciful scheme whatever, but is a definite practice which 
has been in actual operation for sufficient time to thoroughly 
demonstrate its practicability. It simply means system in 
expending the money for operating expenses and adapting 
to the railroad business the same rules as to knowing and 
watching cost that apply to all other lines of business.

An important element, which is not given the considera
tion it deserves, usually, is the question of intercourse with 
the division superintendents and master mechanics, it 
colors in this respect, as his very nature solves the problem, 
but often there is a mistaken idea as to what is proper. 
Courtesy and frankness are essential in the proper dealing 
with the public. A railroad company always desires to have 

. . — the public feel as well towards it as possible, and intends
shipwreck of many a promising career. It would seem that to impress the public as favorably as possible A courteous 
no would would be purposely unjust or purposely prejudiced, set of officers and employees does more to impress favorably 
so that much of it must be attributed to bad judgment, or the the public than any other means, as the only way a railroad 
inability to d1Stinguish as between right and wrong on this meets the public is through its officers and employees and 
particular proposition. I believe it can be unquestionably upon their conduct depends the public’s verdict 
stated that the more contented a body of men are the more

men.

not

as a

means

as to the
company they represent. Oftentimes the public is incon- 

satisfactory will be their service, and proper discipline, by siderate, finds fault without due investigation, but this should



1

2.8 THE CANADIAN ENGINEER January i, 1909.

A softbe expected and. courtesy practised nevertheless, 
answer often turns away wrath, and this should be practised.

and his profession which he should, nor does he do th-t 
full justice to the community which has educated him, and 
which has a right to demand the highest dividend poss'ble 
on capital invested in his training.

No remark is more frequently heard, especially among 
financial and business men, than that the engineer does 
not understand business. And this is in general true. He 
is therefore hired by a company, and regarded by it merely 
as a species of glorified plumber. He constructs the tool 
with which the financial man works and without which he 
could have no standing in the community, and being given 
this tool he is able to bring business methods to bear and 
produce results, for which he and not the engineer is given 
credit and reward.

The engineer is a man with a trained mind, trained to 
ffigical reasoning and deduction, brought up on good, old 
Euclid, thoroughly grounded in rigid scientific principles 
and taught to think straight. If, therefore, he applies his 
logically trained mind to business and economic matters 
with one-half the diligence which he exercises in his pure
ly engineering functions, it is difficult to see why he should 
not obtain better results than the business man who generally 
has had no real training in business, but has absorbed such 
knowledge as he possesses from the business atmosphere 
surrounding him—does not read, study, or examine into 
the real reasons of things, and knows only business usage 
and custom. If this be doubted, inquire from business 
friends as to the amount of reading and rea' study they 
have given to business matters, it will be found to be in
considerable. As a matter of fact, the engineer side-steps 
a business proposition whenever he can, stating in effect, 
if not in words, that his business is engineering and leaves 
the business of what should be his work to others, when 
given a certain amount of study and courage he could set
tle these questions satisfactory for himself and to the bene
fit of the public. The reason for this attitude on his part 
toward the field which promises him an improved status as 
a citizen, a broader knowledge of the world at large, and 
increased dividends, is to be found in the fact that the busi
ness part of his training is not taken up or even hinted at 
during his college course.

It is, of course, impossible that an art such as business 
is can be taught in a college devoted to science, but neither 
can the art of engineering be taught there. Whether there 
is a science of business is very questionable. There is cer
tainly nothing in the nature of an exact science, nor even of 
approximate science, but there are certain laws and general 
principles which if absorbed by the student during his col- 
leg'e course would give him a different outlook and broaden 
his horizon He would at least learn that there is nothing 
weird and incomprehensible in ordinary business terms or 
business methods and therefore be encouraged to extend his 
field of operation beyond the technical so as to embrace the 
business and economic çnd of the subject.

If, however, through lack of ability or aptitude in busi
ness matters, or through the bent of his mind being purely 
scientific, he does not find an opportunity to expand in the 
direction indicated, yet he will at least be able to under
stand the terms used, and to talk intelligently to men in 
the business world.

This expansion of the engineer’s sphere of usefulness 
is evidenced in the career of certain engineers in other 
tries who, beginning as purely technical men, have since 
launched out into contracting, and finally added financing 
and operating, so that they in their business have forged 
the tools, have used them and have obtained results, and the 
credit and returns are all theirs.

The rapid expansion of industrialism is making its de
mands for trained men felt more and more, and engineers 
are being chosen for administrative offices in large 
lions and as the directing forces in large enterprises, and 
this tendency must of necessity increase, and who are better 
fitted to operate under directions of the laws of men and 
with a knowledge thereof than those who have built well 
der the much more rigid and exacting laws of nature.

In any system of engineering training, science must of 
necessity be the foundation, but upon this foundation the

Conciliation, not antagonism, is what is really needed. The 
public along the line of the railroad should be solicitously 
well treated, letters should be answered whether of complaint 
or otherwise, and if requests cannot be complied with, con
sistent, not childish or palpably unsatisfactory, reasons 
should be given. An earnest effort should always be made to 
geniedy any reasonable complaint. It is true that under 
present-day practices people seem to largely run to the 
commissions, but the railroads are still the recipients of a 
volume of complaints. I am. firmly convinced that a great 
deal of the crop of injudicious laws that have been made 
against the railroads in the past was caused by the treatment 
of the public; although I do not feel that the avalanche of 
the past two years can be placed in this category, as I be
lieve that they were more largely the result of the efforts of 
designing politicians to secure stepping stones for future 
political advancement. Let us, therefore, endeavor to regu
late ourselves in this respect, so as to be in the confidence 
of the people for the future as much as possible. I believe 
that one result of the present situation will be a close rela
tion between the railroad and its customers for the future, 
so that the old saying, “’Tis an ill wind that blows nobody 
-good,” will be realized, as it has many times in the past. 
The railroad subject should in any event be stripped of its 
mysteries to the public, as there is nothing in the general 
characteristics of the railroad business whatever different 
from any other business, it being merely a problem of barter 
and trade, like all other businesses, and every effort should 
be put forth so that the public should realize that this is so.

A PLEA FOR THE BUSINESS TRAINING OF 
THE ENGINEER.

R. A. Ross, E.E. *

The only justification in the eyes of the community for 
the existence of the engineer are the results which he ob
tains. His business is a purely utilitarian one, the object 
being the production of value. Value is not measured by 
the cost of an engineering construction, but by the results 
obtained therefrom when used as a tool for thé extraction of 
dividends. The value of the engineer to the community- 
being determined by the results obtained from his engineer
ing, it becomes pertinent to enquire when such results arc 
shown. These become apparent only when the work for. 
which he is responsible has been in operation for a time 
and operating profits or losses can be determined.

Without drawing the lines too closely there may be con
ceived to be three stages in the life of an enterprise :

1. The scientific—when the tool is forged by the engi
neer.

2. The business—when methods of using the tool are 
evolved and used.

3. The economic—when the results of the tool and its 
handling become apparent.

The engineer as a purely technical man will consider 
his work done at the end of the first stage, leaving to other 
hands the completion of the task and the obtaining of re
sults therefrom. This tendency is fathered by the purely 
technical nature of the training which he has received, fos
tered by a lack of business knowledge in which he finds 
hirmelf deficient and ingrained in his system by the attitude 
of the business world towards him, which believes the en
gineer to be lacking in business ability whereas it is on’y 
lack of training and confidence.

The general result so far as the engineer is concerned 
is that by keeping his nose so closely to the technical 
grindstone he has little opportunity, or even desire, to look 
up and see what the larger business world is doing with 
his product ; he therefore does not take his real position in 
the scheme of things and attract that attention to himself

* Of Ross and Holgate, Consulting Engineers, Mon
treal. The article is from December Applied Science.
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the engineer may erect a superstructure which will be vis
ible to the public, and attract attention to the fact that he 
is a power in the community. This superstructure, which 
may readily be a part of engineering, is dedicated to the 
business and financial departments of his business ; without 
the foundation the structure is useless, but the foundation 
itself not being visible receives precious little attention from 
the community when the building is complete. The base
ment rentals are also low.

The institutions wherein engineers are taught must in 
justice to the profession keep pace with this tendency, and 
that they are beginning to do so is evidenced by the fact 
that a number of colleges in other countries have added to 
their purely technical studies a course on the business and 
economic aspects of engineering. In this country, McGill 
is about to set the example, and it would appear that the 
other technical schools will have to follow suit or their 
graduates will be distanced in the race for preferment.

There are two arguments against adding a course of 
this kind to the curriculum of a science school—

1. That the students are already overburdened with

It is not expected, nor is it desirable that the engineer 
should by thus expanding his functions, eliminate the lawyer 
or financier. But his knowledge of business should on the 
other hand indicate the necessity for these gentlemen’s 
vices, and above all show just when and where their services 
are needed and enable him to appreciate them at the 
per value when given.

In short a business training should develop a new view 
of his relations to other professional men and place him in 
the position of engaging their services rather than acting 
as their servant.

The engineer is a utilitarian to a commanding degree 
and much more so than the other professional men, such as 
the doctor, lawyer and clergyman. The lawyer is a special 
pleader and does the best he can with the case given him. 
The doctor buries his mistakes. The clergyman deals in the 
future, but the engineer has to deliver the goods and the 
goods have to be commercial, therefore why restrict 
gineer’s education to purely scientific subjects, and why 
expand his horizon to enable him to take the position in tïie 
community which he deserves and can command, and enable 
him to reap the rewards both in credit and dividends for 
which such training fits him.

ser-
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2. The reluctance of the authorities to teach anything 

but science.
As regards the first it seems to be a question as to 

whether certain of the more purely scientific studies could 
not if necessary be dropped in favor of the more practical 
course here advocated, but it is thought that this may not 
be necessary as a fairly extensive course can be given, cov
ering only the principles of business, without overburden
ing the student, for the reason that his training having- 
been along rather strenuous lines, demanding a high degree 
of concentration, the study of the mechanism of business 
will be found to be child’s play by comparison.

The second objection can be met by asking whether 
the college is not for the inculcation of principles. If this 
is true as regards science, why not as regards the business 
of engineering.

The engineer as he develops and gets away from purely 
technical routine work is supposed to be able to draw up 
specifications, make contracts, hire and direct labor, and re
port on properties. These are within the legitimate field as 
at present understood, and yet all of these demand that he 
should have in reason a knowledge of money and values, of 
business methods and some knowledge of law, and that he 
should be able to present his reports in such a way as to 
be readily understood by business interests.

The mere expansion of these functions with the same 
knowledge of principles brings him to a point where he 
should be able to present a financial scheme for the consid
eration of financial people, and practically to act as their 
engineer, promoter and director of the scheme at its in
ception and thereafter. He should be able to operate it to a 
successful issue, to obtain commercial results 
dends. To this end, in addition to the knowledge of busi
ness which the engineer should have to enable him to draw 
up specifications, contracts, etc., he should have a knowl
edge of the general business methods of the community in 
which he lives. He should understand something of stocks, 
bonds, bills of exchange, notes, the formation of companies, 
of partnerships, the general laws relating thereto, the 
functions and powers of different corporation officials, and 
the method of incorporating companies. These are matters, 
the principles of which an engineer trained to study 
acquire. To practice is of course a different matter, and 
results will depend upon his ability in dealing with the 
world as a business proposition.

His scientific training has taught him to deal with the 
laws of nature. His business training should teach him 
how to deal with men and money and the laws relating 
thereto. Business has not been taught or developed 
science, and it is therefore considered an art, and ability 
therein can only be developed by practice. But this is so 
even in engineering, the science of which is taught in the 
colleges and the art developed later in the larger world of 
practice.

ORDERS OF THE RAILWAY COMMISSIONERS 
OF CANADA.

Copies of these orders 
for a small fee.

■nay br secured from the Canadian Engineer

5618—November 18—Authorizing R. H. Ashton, Morris- 
burg, Ont., to lay a water pipe under the tracks of the G.T.R. 
in the village of Morrisburg, Ont.

5619 to 5628—November 18—Authorizing the Bell Tele
phone Company to erect, place, and maintain its wires 
the tracks of the G.T.R.

across
at one mile west of St. Basile 

Station, P.Q. ; St. Bruno Station ; 1 miles east of Ridge
way Station, Ont. ; Albert Street, Stratford, Ont. ; % mile 
north-east of Port Dover, Ont. ; 3 miles north of Beeton 
Station, Ont. ; 3% miles south-east of Alii stein Station, Ont. ;

miles south-east of Alliston Station, Ont. j one mile east 
of St. Bruno Station, P.Q., and at St. Basile Station, P.Q.

5629—November 18—Authorizing the C.P.R to open for 
traffic these portions of its line from mileage o to 14.0, and 
from 18.6 to 31.2, on its Kenora Section ; from mileage 
to 63.5, from 97.9 to 104.3, from 104.3 to 115.0, and from 
127.8 to 133.5, on its Ignace Section ; and the second track 
of the double track diversion, from mileage 98.6 
from mileage 102.64 to 104.81, and from mileage 
132.0 on its Ignace Section.

51.i

to 99.0, 
130.0 to

5630— November 18—Authorizing the C.P.R. to 
a bridge at mileage 12.55 of the Owen Sound Section.

5631- 2—November 18—Authorizing the Alberta Govern
ment Telephones, to erect, place, and maintain its wires 
across the tracks of the C.P.R. at % mile west of Coal dale, 
and 2 miles west of Woodpecker, Alta.

5633—November 13—Authorizing the C.P.R. (Walkerton 
& Lucknow Railway) to cross highway between Lot 1, Con. 
2, N.D.R., Pp. of Bentinck, Co. of Grey, and Lot 74, Con. 2,

at milea,ge

'onstruct

and divi-

N.D.R., Tp. of Brant, County of Bruce, Ont 
28.38.

5634— November 5—Ordering the G.T.P. Ry. to treat with 
Messrs. Graves & Ferris, as owners of the N.E. % of Sec. 
16-53-24, W. 4th M. through which the railway is intended 
to pass, respecting the purchase of

5635— September 23—Approving of the location of the 
C.N.R. Goose Lake branch, from a point where the line joins 
the Qu’Appelle, Long Lake and Saskatchewan Ry. in the 
City of Saskatoon, Sask., to a point in Section 6-31-12, West 
of 3rd M., mileage 57.96.

5636— November 3—Authorizing the People’s Telephone 
Company and E. P. Smith, of Johnville, P.Q., to erect, place 
and maintain wires across the tracks of the C.P.R. 
Johnville Station, P.Q.

5637— November 3—Dismissing application of Calixte 
Franche, Wendover, Ont., for suitable farm crossing

can
same.

as a

near

over
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C.N.R. in the middle of his Lot No. 31, Con. 1, Wendover. 
Ont.

ing in accordance therewith, within fifty days from the date 
of this Order.

5654— November 16—Ordering the C.P.R. to complete 
the work of connecting its railway with the G.T.R. at Galt, 
Ont., by the 1st of January, igog.

5655— November 10—Authorizing the Guelph & Goderich 
Ry. Co. to cross road allowances on its Listowel branch, from 
mileage 0.00 to 16.54, through Tps. of Wellesley and Morn- 
ington, Ont.

5656— November 12—Ordering that the speed of the 
C.N.R., G.T.R.., and C.P.R., when crossing Yonge Street, 
Toronto, shall not exceed four miles an hour between the 
hours of 7 a.m. and 12 p.m., from the nth day of May to the 
15th October of each year.

5657— November 21—Authorizing the C.N.R. to connect 
its line of railway (Prince Albert Branch) with the Qu’Ap
pelle, Long Lake and Sask., Railroad and Steamboat Com
pany, crossing 1st Street, West, Prince Albert, Sask.

5658— November 21—Approving of the C.P.R. specifica
tions for steel bridges, comprising sections A, B, C, D, & E.

565g—November 21—Authorizing the C.N.O.R. to recon
struct the superstructure across the North Nation River, Lots 
21 and 22,' Tp. of North Plantagenet, Con. 1, County of Pres
cott, Ont., 23.6 miles west from Hawkesbury, Ont.

5660— November 21—Rescinding Order of the Board No. 
5463, dated 22nd October, igo8, authorizing the C.P.R. 10 
construct the bridges described therein at points on the New 
Brunswick Southern Railway.

5661— November 10—Ordering the Berlin and Waterloo 
Street Railway Company to pay to the G.T.R. the sum of 
$1.25 per day for the period of time from the 12th December, 
igos, to the 1st May, igoy, that the Light Commissioners 
of Berlin, Ont., pay to the G.T.R. the sum of $1.25 per day 
for the period from the 1st May, 1907, to the 10th November, 
igo8, and thereafter to pay to the G.T.R. the said sum of 
$1.25 until further ordered by the Board, re King Street 
Crossing, Berlin, Ont.

5662— November 16—Dismissing application of the Board 
of Trade of Preston, Ont., for an Order directing the C.P.R., 
G.T.R., and the B. W. W. & L. H. Ry. Co., to connect their 
lines in the towns of Galt, Preston, Hespeler, Berlin, and 
Waterloo for interswitching purposes.

5663— November 16—Dismissing application of *fie town 
of Hespeler and Board of Trade of Galt, Ont., for order di
recting the C.P.R., G.T.R., and B. W. W. & L. H. Ry. Co., 
to connect their lines or tracks in the towns of Galt, Preston, 
Hespeler, Berlin, and Waterloo, Ont., for interswitching pur
poses.

5638— November 3 ■— Authorizing the St. Maurice & 
Champlain Telephone Company to make telephonic connec
tions with the ticket offices in the stations and with the 
freight offices of the C.P.R. in Louiseville, Yamachiche, Bat- 
iscan, Ste. Anne de la Perade, and Lac a la Tortue, Quebec.

5639— November 3—Authorizing the C.N.Q. Ry. to take 
part of Lot 8, Parish of Longue Pointe, P.Q., the property 
of the Montreal Protestant House of Industry & Refuge for 
the construction of a “ Y.”

5640— November 19—Authorizing the G.T.P. Telegraph 
Company to erect, place and maintain its wires across the 
tracks of the C.N.R. east of Portage la Prairie, Man.

5641— November 14—Ordering the C.N.Q. Ry. that the 
derails provided at the crossing of the C.N.Q. Ry. by the 
Montreal Street Railway at the intersection of Valois Avenue 
and Ontrio Street, Montreal, be interlocked with home sig
nala on the track Applicant Co.

That the applicants construct the necessary drains to 
ensure the proper working of the said derails.

That the signal levers be placed in an e’evated signal
tower.

That the work herein directed to be done by the appli
cants be completed by the 31 December, igo8.

5642—June 23—Authorizing the C.N.R. to construct an 
overhead crossing across the track of the C.P.R. at a point 
on Lot 11, Con. 2, Tp. of Nepean, Co. of Carleton, Ont., at 
mileage 12.03 from Ottawa, near Bells Corners.

5644— November 3—Authorizing the C.P.R. to take pos
session of, use, and occupy parts of the South Halves of Lots 
34 and 35, 3rd Con., Tp. of Humphrey, Dist. of Parry Sound, 
belonging to the C.N.O. Ry.

5645— November 3—Rescinding Order of Board No. 
5107, dated July 28th, 1908, directing the G.T.R. to install an 
electric bell at the crossing where its railway intersects the 
public highway in the Township of Cornwall, Ont.

5646— November 3—Authorizing the G.T.R. to construct, 
maintain and operate branch lines or spurs from Lot No. 5 
to Lot No. 7, 12th Con., Tp. of Tay, Co. of Simcoe, Ont.

5647— November 20—Directing that every railway com
pany subject to legislative authority of the Parliament of 
Canada be forbidden to erect, place, or maintain, on or after 
the 1 st of January next, any mail crane along its line of "ail- 
way, at a distance less than 7 feet 1 inches from the centre 
of the track to the extreme point of the crane when in posi
tion, or at a height less than 10 feet 10 inches from the 
bottom of the rail to the top of the arm when in position.

5648— November 20—Authorizing the Mount Carmel & 
Centralia Telephone Company to erect, place, and maintain 
its wires across the tracks of the G.T.R. at public crossing 
north of Centralia Station, Ont.

5649— November 20—Authorizing the town of Thorold, 
Ont., to erect, place and maintain two wires for the convey
ance of electricity for lighting purposes across the tracks of 
the G.T.R. at two different points on St. David’s Road, 
Thorold, one at grade crossing of the railway, and the other 
where the said highway is carried across the railway by a 
bridge.

6—Dismissing application of the 
Board of Trade of Berlin, Ont., for order directing the 
C.P.R., G.T.R., and B. W. W. & L. H. Ry. Co., to connect 
their lines or tracks in the towns of Galt, Preston, Hespeler, 
Berlin, and Waterloo, Ont., for interswitching purposes.

5664—November

5665—November 16—Dismissing application of the Board 
of Trade of Waterloo, Ont., for order directing the G.T.R., 
C.P.R. and the B.W.W. & L. H. Ry. Co., to connect their 
lines or tracks in the towns of Galt, Preston, Hespeler, Ber-

5650— November 20—Authorizing the Manitoba Govern- lin and Waterloo, Ont., for interswitching purposes, 
ment Telephones to erect, place and maintain wires across 
the tracks of the C.P.R. 1,000 feet west of Plum Coulee, Man.

5651— November 12—Ordering the Toronto Electric 
Light Company to remove certain poles east of Scott Street,
Toronto, near the G.T.R. and complained of by the said rail
way company, within four months from the 12th November,
1908.

5666— November 10—Ordering the G.T.R. to erect gates 
and a day and night watchman at Thames Street where the 
railway crosses the same in the town of Ingersoll, Ont.

5667— November 24—Authorizing the Brantford & Hamil
ton Electric Ry. Co. to open for traffic that portion of its line 
of railway from Alfred Street to Market Street, in the City 
of Brantford, Ont.

5668— November 23—Rescinding Order of the Board No. 
5510, dated the 14th July, 1908, granting leave to the Grand 
Valley Ry. Co. to cross with its track the track of the G.T.R. 
in the City of Brantford, Ont.

5652— November 20—Authorizing the C.P.R. as lessees 
of the British Columbia Southern Ry. to construct, maintain 
and operate a branch line or spur into the premises of the 
East Kootenay Lumber Company, Lot 6673, Group 1, Koot
enay Dist., B.C.

5653— November 3—Directing the C.P.R. to submit plans 
for approval of Board, showing a-16 foot clearance over the 
tracks of the C.N.R. at Little Key River, Tp. of Mow at, Dist 
of Parry Sound, Ont., and to make alterations at said cross

5669— November 24—Approving Supplement No. 4 to 
Canadian Classification No. 13, subject to certain conditions.

5670— November 11—Authorizing the C.N.O. Ry. Co. to 
construct a suitable farm crossing opposite the property of 
Mrs. H. A. McLeod, Staney Brae, Ont.
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CORRESPONDENCE
COLOR ON PLANS.[This department is a meeting-place for ideas. If you 

have any suggestions as to new methods or successful 
methods, let us hear from you. You may not be accustomed 
to write for publication, but do not hesitate. It is ideas 
we want. Your suggestion will help another. Ed.]

Sir,—I am preparing a plan indicating five different 
kinds of pipe—steam, condensation, water, gas, compressed 
air. Can you tell me the colors usually used on plans to 
designate these different pipe ?

W.Yours,
WELL DISCHARGE. Hamilton, .Ont.

Sir,—In reply to your subscriber, “Correspondent,” 
on page 899, let me refer him to page 203 of the “Two 
Books on the Water Supply of Rome, of Julius Sextus 
Frontinus,” by Clemens Herschel, where it says, quoting 
Hero, of Alexandria, who flourished about 125 B.C. : “Hero, 
of Alexandria, who, by means of his widely-circulated 
writings, and possibly at the school in Alexandria, where 
Hero formerly taught, may be considered as the teacher of 
Frontinus, had' already said : “Dioptera,” 31 : “Observe 
always that it does not suffice to determine the section of 
the flow to know the quantity of water furnished by the 
spring. This, we said, was twelve square digits. It is 
necessary to find the velocity of its current, because the 
more rapid the flow, the more water the spring will furnish, 
and the slower it is, the less it will produce. For this reason, 
after having built a reservoir under the stream, examine by 
means of a sun-dial how much water flows into it in an 
hour, and from that deduce the quantity of water furnished 
in a day. Thus, one has no need to measure the section of 
the stream. The measure alone of the time suffices to make 
evident the flow of the stream.” 1

Instead of a sun-dial, our friend may, in this year of 
grace, 1908, use a dollar watch or a split second chrono
meter; and, instead of a reservoir, dug in the ground, he 
may use a modern washtub, or a barrel set on a platform 
scales.

ENGINEERING SOCIETIES.

ARCHITECTURAL INSTITUTE OF CANADA. — 
President, A. F. Dunlop, R.C.A., Montreal, Que. ; Secre
tary, Alcide Chaussé, P. O. Box 259, Montreal, Que.

CANADIAN RAILWAY CLUB.—President, L. R. John 
Secretary, James Powell, P.O. Box 7, St. Lambert,son ;

near Montreal, P.Q.
CANADIAN STREET RAILWAY ASSOCIATION.— 

President, J. E. Hutcheson, Ottawa; Secretary, Acton Bur
rows, 157 Bay Street, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSO
CIATION.-—President, J. F. Demers, M.D., Levis, Que. ; 
Secretary, F. Page Wilson, Toronto.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 
Dorchester Street West, Montreal. President, J. Gal
braith ; Secretary, Prof. C. H. McLeod. Meetings will be 
held at Society Rooms each Thursday until May 1st, 1908. 
Annual meeting at Toronto Jan. 28, 29 and 30, 1909.

QUEBEC BRANCH OF THE CANADIAN SOCIETY 
OF CIVIL ENGINEERS.—Chairman, E. A. Hoare ; Secre
tary, P. E. Parent, P.O. Box 115, Quebec. Meetings held 
twice a month at Room 40, City Hall.

TORONTO BRANCH OF THE CANADIAN SOCIETY 
1 OF CIVIL ENGINEERS.—96 King Street West, Toronto. 

Chairman, C. H. Mitchell; Secretary, T. C. Irving, Jr., 
Traders Bank Building.

MANITOBA BRANCH OF THE CANADIAN SOCIETY 
OF CIVIL ENGINEERS.—Chairman, H. N. Ruttan ; Secre
tary, E. Brydone Jack. Meets first and third Friday of each 
month, October to April, in University of Manitoba.

C. H.New York, Dec., 1908.

WELL DISCHARGE.

Sir,—In your issue of 15th inst., “Subscriber” asks for 
information as to the quantity of water discharged from a 
flowing well. This is a problem to which the ordinary 
formulas- for flow through an orifice are apparently not ap
plicable, though approximate results can be obtained by 
using the Francis Weir formula, Q — 3.33 LH 3/2.

Where H is the height in feet to which the water rises 
above the pipe, L is the length of the circumference of the 
pipe in feet and Q is the quantity discharged in cubic feet 
per second.

In 1905 some experiments were made at Cornell Uni
versity on similar flows, the results of which were published 
in Vol. LVII. of the Transactions of the American Society of 
Civil Engineers. The formula deduced from these experi
ments was Q — 8.88 D 1.25, H 1.35, D being the diameter 
of the pipe in feet, H and Q as in the Weir formula. It is 
obvious that the greatest accuracy is required in measuring 
both H and D, as a very small error would make a great 
difference in Q, and, as these measurements are usually 
roughly made in the field, it is probable that the simpler 
Weir formula will be found sufficiently correct for practical 
purposes.

From the measurements given by “Subscriber” the flow 
would be 0.412 cubic feet per second by the “Cornell” for
mula and 0.396 cubic feet per second by the Weir formula. 
Roughly speaking, it can be taken as about 150 gallons per 
minute.

ENGINEERS’ CLUB OF TORONTO.—96 King Street
President, A. B. Barry ; Secretary, R. B. Wolsey.West.

Meeting every Thursday evening during the fall and winter
months.

CANADIAN ELECTRICAL ASSOCIATION.—Presi
dent, N. W. Ryerson, Niagara Falls ; Secretary, T. S. Young, 
Canadian Electrical News, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel, 
Montreal. President, W. G. Miller, Toronto; Secretary, H. 
Mortimer-Lamb, Montreal.

CANADIAN CEMENT AND CONCRETE ASSOCIA
TION.—President, Peter Gillespie, Toronto, Ont. ; Vice- 
President, C. T. Pulfer, London, Ont. ; Secretary-Treasurer, 
Alfred E. Uren, 62 Church Street, Toronto.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI
FAX.—President, J. H. Winfield ; Secretary, S. Fenn, Bed
ford Row, Halifax, N.S.

AMERICAN INSTITUTE OF ELECTRICAL EN
GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec
retary, 1207 Traders Bank Building.

AMERICAN SOCIETY OF MECHANICAL EN
GINEERS.—29 West 39th Street, New York. President, H. 
L. Holman ; Secretary, Calvin W. Rice.

CENTRAL RAILWAY AND ENGINEERING CLUB. 
—Toronto. President, C. A. Jeffers; Secretary, C. L. 
Worth.

J. M. S.Yours truly,
Montreal, Dec:, 1908.
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GROUNDED TRANSMISSION MEDIUMS.—IV. a hole bored in the flange, projecting a few inches beyond ;ts 
edge. The outside ends of both the wire and the cord 
connected in multiple to the bodies of two of the clamps by 
means of roundhead machine screws and copper burrs.

Fig. 17 is a sketch showing diagrammatically the arrange
ment of the switches and instrument, in which A is the 
duplex instrument with “ two ” and “ twenty ” ranges. The 
left side, in connection with the two shunts B and C, is used

are
Stray Transmission.

By J. Stanley Richmond.

Electrolytically, the most important of the many phases 
of grounded return investigations is the securing of data 
relative to the amount of accidental transmission by 
of auxiliary earthed conductors, such as water-pipes, gas- 
pipes and cable sheaths ; to obtain which several methods 
bave been adopted. These can be roughly summed up under 
four headings, as follows :—

1. Amperes calculated from drops taken on two-foot

means
as an ammeter ; while the right side is used as a voltmeter. 
D is a single-pole, double-throw switch, to the middle point 
of which is connected thirty feet of the heavy wire. E is a 
small single-pole, double-throw switch, to the middle point of 
which is connected thirty feet of the flexible cord, 
outer ends of both the wire and the cord are connected in 
multiple the other two iron clamps, 
wiring can be traced out without any description.

The two shunts, the two switches, the calibrated leads 
and the instrument should be obtained from the instrument- 
makers all mounted on one base ; and on no account ought 
the makers to be directed as to me details, 
making shunt connections is a question for the instrument 
expert only.

To install the apparatus, the reel is placed in the rear 
end of the wagon and the instrument portion mounted on a 
smooth plank attached to the side of the wagon which is 
protected by a canvas covering stretched on a light frame-

To the
lengths.

The remainder of the2. Amperes calculated from ampere and drop readings 
taken between distant points.

3- Amperes measured between the ends of a break in the 
accidental conductor.

4- Amperes taken experimentally in connection with 
plant laid especially for such

Of these four methods, the first is the most popular one ; 
particularly with those corporations' which

The method ofpurpose.

are arranged on 
the opposite side to the traction interests. The apparatus 
required is a meter with fifteen and 150-millivolt ranges with 
its calibrated leads (preferably a duplex one, Richmond pat
tern ; because such is useful in checking the Conant bond- 
tester used in another branch of the investigations) ; a 
medium-sized rough file; a two-foot rule; a cold chisel and 
a chipping (machinist’s) hammer. To use the apparatus, 
•excavations about four feet long and wide enough to allow 
ingress and egress to the reader are made at various points 
of such a depth as to completely uncover the pipe 
earthed conductor to be tested. In each hole excavated, the 
conductor is cleaned at two places about two feet apart by 
means of the chisel and hammer followed by the file, 
two feet apart are then accurately laid off on such cleaned 
surfaces with the rule and the drop taken between such with 
the meter.

or other

—iPoints

h
When all the drops are taken and by use of a 

prepared table of the resistances of two-foot lengths of differ
ent sized pipes or cable-sheaths, the C is calculated by
E

where E = the reading obtained and R = the resistance
R
of the two feet. This popular method, whereby the two feet 
of metal in each case become a temporary shunt, has been 
more or less fully described by Maury in vol 1, No. 4, p. 74 

Engineering News. For this class of testing, however, 
the writer prefers to use both sides of the duplex instrument 
by laying off two two-foot distances (three points), only 
accepting as true those duplex readings which simultane
ously agree. This, because he has found that duplex read
ings so taken on cable-sheaths have not often agreed. 
Whether such disagreement was due to the imperfect con
tacts made by the lead terminals or to the use of the cables 
for alternating transmission can not, however, be definitely 
stated at present.

Fig. 17—Diagrammatic Sketch of Arrangement of Apparatus 
for Measuring Stray Transmission.

work. From F (Fig. 17) is run a piece of heavy wire to the 
brush-holder; and from the binding-post G of the meter is
connected a small piece of flexible cord long enough to reach 
to the end of the cord projecting beyond the edge of the reel.

To use the apparatus, the wagon is taken to a hydrant 
and the clamps from the reel attached to it. The driver is 
then instructed to go ahead to the next hydrant, to which the 
clamps from the shunt are attached. Care should be used 
by one of the attendants that the reel does hot “ run away
with itself ” when the wagon is moving. Both switches 
then thrown down. If the readings are so slight that the 
lower scales would be preferable, the switches are thrown up 
instead.

are
The second method, and, as a rule, most satisfactory 

one, consists in taking the voltage between two points and 
then immediately short-circuiting them and taking the volt
age and amperage.

When the proper scales have been selected, the 
The apparatus required is a light ammeter switch is opened and the deflection of the voltmeter 

wagon, a reel, about 500 feet of flexible rubber-covered No. 6 needle watched until satisfactory and steady. Then, remem- 
B. & S. wire, the same length of electric light cord, a duplex bering this deflection, the ammeter switch is quickly closed 
instrument (ammeter and voltmeter), two single-pole double- and both deflections at once noted. The three readings are 
throw switches and four heavy iron clamps. About 475 feet then entered as voltage before short-circuiting and as volt- 
each of the wire and the cord (which should have an inner 
insulation of rubber) are bound together at points about 
twelve inches apart by means of insulating tape and wound 
on the reel which is mounted between two upright castings 
similar to those which will be described in another article.
On one of the flanges of the reel and around but insulated 
from the axle is secured a circular brass ring which makes 
contact with a brush so held by a brush-holder attached to 
but insulated from the frame that the brush will make good 
contact whether the reel is revolving in one or the other 
direction. The inner end of the cord is threaded through

age and amperage after short-circuiting. To facilitate the 
entering of the readings, the reader is supplied with sheets 
similar to those shown in Fig. 18.

The hands required for the operation of the apparatus 
excepting, of course, the expert in general charge of the 
investigations, are a college or other student of electricity 
at $1.50 per day; a driver at the local rate of pay; two strong 
active linemen (helpers) at 1$ 1.50 a day; and one bright boy 
at 50 cents a day. The work and data obtained should be, 
in his case, for the legal department. The wagon and fhe 
hands should report at the office at 8 a.m., and immediately
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start for the scene of the day’s operations. Lunch should be 
taken at noon and the wagon start for the stables 
I he reader should then return to the office and enter on clean 
sheets the readings which have been taken together with 
the calculated results. These sheets should then be 
turned over to the legal department which, when considered 
necessary, will confer with the general

The reader will find it a little difficult at first to 
ber correctly the three readings up to the time of entering 
them, but with a little practice the difficulty will be overcome. 
He can, too, and in time acquire the habit to take not only 
the steady deflections but also their maximum and minimum

nection be made between B and D with an ammeter inserted 
the reading obtained will depend upon the load between A 
and I and the relative resistances of the rails and the pipe 
line. Such connections as FF and BD often exist through 
gate-boxes, pipe valves and rails being jammed together ; 
or from accidental contacts between rails and service-pipes 
or cable-sheaths or bare auxiliary copper returns, 
connection such as EF exists is no reason that a connection 
should be made between B and D. For two wrongs do not 
make one right. In such a case, therefore, EF should be 
removed ; even if, for some special reasons, a connection is 
made between B and D.

at 5 p.m.

at once

manager. That a
remem-

Having dealt with the preliminary, the fourth method, 
which has often been proposed by the writer, but which up 
to the present time he has been unable to follow, 
be considered. Assume a portion of a straight piece of track 
forming the suburban or outer end of some line, as repre
sented diagrammatic ally in Fig. 20, in which AB represents 
a trolley wire, connected while experiments are being made 
to a storage battery with an ammeter inserted near A ; CD 
represents a track divided into insulated sections, as shown 
by the crosses ; EF- represents a pipe line deadened at both 
ends and also divided into sections by' breaks, as shown by 
the crosses ; and L, L1, L", L3, L4, L5 represent similar pieces 
of apparatus, each one supplying an equal load of, say, fiftv 
amperes to the track. At each of the points designated by a 
cross a short length of insulated cable would have to be 
electrically connected to the metal work on each side of the

READINGS BETWEEN HYDRANTS.

may nowReadings taken by—

Date_________________

Weather_________ ___

Preceeding Weather for— Days-

AFTC* SHORT CIR T

REMARKS.

Fig. 18.—Printed Form for Entering of Readings.

fluctuations, 
the reader out in quick order.

After the readings are taken at this point, the Gamps 
are' unloosened at the second hydrant and the wagon returns 
to the first one. 
the reel, and when the first hydrant is reached the other 
clamps are also unloosened. The performance is then re
peated between the other hydrants.

The principle of this method is based of course, on the

Such, however, is exceedingly trying and wears

cross; and on each free end of each cable a suitable lug 
would have to be sweated. By then bolting the lug faces 
together, the track and pipe sections, respectively, could be 
made continuous, or by inserting an ammeter between two 
lug faces readings could be taken. To use such apparatus

While so returning the cable is rewound on

FE I L* L1

I
C $C = —law as applied to divide circuits. To calculate the C,

R

( V' Fig. 20.—Diagrammatic Sketch of Relation of Trolley Wire, 
Track Rails, Pipe Line and Measuring Apparatus.the formula is C = x C' where V' = the voltage

V' = V"
before short-circuiting and V" and C' = the voltage and 
perage, respectively, after short-circuiting ; or, in pla’ner 
words, the transmission in amperes taking place by means of 
the pipes is equal to the amperage after short-circuiting 
multiplied by the quotient of the voltage before short-cir
cuiting d’vided by the difference between the voltage before 
short-circuiting and the voltage after short-circuiting. Thus, 
if the three readings

the switch G would have to be closed and the ammeter in
serted in the trolley wire be watched until it showed a steady 
load. The ammeter readings would have to be taken at all 
the points marked with a cross. Voltmeter readings would 
also have to be taken between the tracks and the rails. Such 
tests, carried out first with the rails not bonded and then with 
the rails bonded, would give some very valuable data to assist 
in the consideration of the problems connected with electro
lytic corrosion. The pipe line would, of course, have to be 
specially laid and covered up, except at the points marked 
with the crosses ; but could, however, be laid with the ;nten- 
tion to use it afterward as a water-main by making up the 
breaks after completion of the tests.

The writer, like many others, has several times installed 
apparatus and made tests with a view to find out the values 
of earthed-plates as transmission mediums in connection with 
roads operated with grounded returns. Using (in Philadelphia 
about 1894) a large number of copper sheets buried in the 
ground near the low-voltage bus-bars and surrounded by 
charcoal, the connection between the plates and the bus-bars 
being made with a large number of 1,ooo,ooo-circular-mi] 
cables, he was unable to obtain any deflection of the am
meter. Using (in Richmond, Va,, about 1904) a plate with 
the surface of about goo square feet on the bed of a river 
at a point about one-quarter of a mile from each of two

am-

.5 volts before short-circuiting,are

»A — B

: I O

Fig. 19.—Diagrammatic Sketch of Relation of Track Rails 
and Line of Pipe.

and i volt and 2 amperes after short-circuiting, the trans
mission is

i-5
x 2 = 6 .amperes.

1.5 — i
The third method, while very accurate, can seldom be 

carried out, and, as it consists of simple ammeter reading, 
requires no description.

As a preliminary to a description of the fourth method, 
consider the diagrammatic illustration marked Fig. ig, in 
which AB represents the track rails, CD the line of pipe and 
F.F a connection between the rails and the pipe. Now, if 
the resistance of the earth between the rails from G to B and 
the pipe from H to D, plus the resistance of the pipe from 
F to D, be high as compared with the resistance of the rails 
from E to B, the accidental transmission by means of the 
pipe will be a negligible factor. If, however, a heavy con-

power-houses, and with 500,000-circular-mil cables and con
nections between the plate and the low-voltage bus-bars of 
each, he found that the transmission between the plates and 
one power-house was about three-quarters of an ampere, and 
between the plate and the other power-house about one- 
quarter of an ampere ; these with a load of about 2,500 am- 

He has also found that ironwork set in concrete formsperes.
a much better earth connection than ironwork set in soil when
a connection is made through a resistance in each case be-
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good journal bearing, the more especially as I propose to 
introduce to your notice a new form of thrust bearing which 
gives similar results as regards load-carrying capacity and 
low friction loss as a perfectly lubricated journal bearing.

Journal and thrust bearings have not changed their 
forms to any extent since they were first made. The first 
is still essentially a hole with a shaft revolving in it, and 
the second merely a collar on the shaft rubbing against the 
edge of the hole. So long as the speed of machines was 
low these early forms answered their purpose well enough. 
The old millwright who could design and make a water
wheel or a windmill with his own hands according as the 
orders came in, did not trouble much about such a thing as 
efficiency, but so long as his machines did their work, he 
and his customers were content.

When the speed of machines began to increase with the 
introduction of reciprocating steam engines, greater care 
had to be exercised in the manufacture of these essential 
parts, and probably it was only then that notice was taken 
of the fact that a thrust bearing always gave more trouble 
than a journal bearing.

In 1884 Beauchamp Tower made a number of tests of 
the efficiency of journal and thrust bearings, and found 
that while a perfectly lubricated journal bearing would 
maintain its lubrication and carry a load of up to 500 pounds 
per square inch with a comparatively low friction loss, 
the other hand a thrust bearing would not support continu
ously more than 60 to 70 pounds per square inch, and had 
a very high friction loss. In other words, he found that 
while the early form of journal bearing, if properly lubri
cated, happened to be from its form a really very efficient 
piece of apparatus, the thrust bearing happened for the 
same reason to be quite the reverse.

He also showed the reason for this difference. In 
of the journal bearing he showed how the oil was carried 
by the rotation of the shaft from the point of no pressure 
in the bearing, and how it formed a wedge, continually 
forcing apart the shaft and the bearing, so as to 
pletely prevent metallic contact between the surfaces. This 
refers to a theoretically perfect journal bearing, which is 
not often found in practice. He illustrated this by fixing 
pressure gauges at various points in the bearing, and 
showed that the oil pressure gradually increased from 
and reached its highest point a little past the mechanical 
centre line of the load, and gradually fell towards the ends 
of the journal. Also, that the friction diminished with the 
arc of contact between shaft and the bearing, which in 
tice exists to a considerable extent.

In a flat thrust or collar bearing he showed that there 
was no point of zero pressure, and, as the two surfaces 
were pressed together with equal force at all points, it 
impossible for such a bearing to be otherwise than in 
metallic contact, and, therefore, to be incapable of 
porting heavy unit loads or working without a great deal 
of friction.

Since Tower's experiment much has been written 
the subject and many other tests made, but the discussion 
has been chiefly confined to methods of improving oil- 
lubricated journal bearings—the thrust bearing seemed to 
be a hopeless case.

Of those who have worked at the theory of oil lubrica
tion no one has done more than the Professor Osborne 
Reynolds, to whom the commonly accepted theory is almost 
entirely due. Among other things he showed that perfect 
lubrication can be maintained between two flat surfaces 
(when one is a rectangular block moving in a constant 
direction upon the other) by keeping the moving block at 
a very slight angle to the fixed plane. He also showed that 
the friction at any speed can be calculated if the area and 
viscosity of the oil are known. But he did not show how 
this principle can be utilized in practice.

There are so many different methods of reducing fric
tion on the market that it will be as well to try to show 
where these special fuel savers come in, in a general theory 
of friction. One advocates ball or roller bearings, another 
some special anti-friction metal, and another the advantages

tween the ironwork and the trolley wire of a grounded system. 
The probable reason for this is that the ironwork set in soil 
soon becomes coated with a thick incrustation of oxide, which 
forms a poor connection between the iron and the soil ; while 
in the case of ironwork set in concrete, the iron, having a 
fairly clean surface when so set, makes a fairly good contact 
by means of the concrete with the surrounding soil. Small 
iron pipes running through the inside of lamp-posts to the 
mains and larger pipes running down to and for a few feet 
through the ground (even to within a few inches of the rails) 
form poor earth connections between the rails of a trolley 
system and other earthed conductors.

SOCIETY NOTES.

CENTRAL RAILWAY CLUB OF CANADA—The an
nual meeting of the club was held at the Rossin House, 
Dec. 22nd, 1908. Mr. A. M. Wickens read a paper dealing 
with the electrification of steam railroads in this country. 
Mr. Wickens maintained that if the motive power were elec-, 
tricity instead of steam, the present roadbeds could increase 
their carrying capacity by fully thirty per cent. This one 
feature would do much to relieve the present congestion, as 
has been clearly proven by the short time in which electric 
locomotives have been hauling traffic through the St. Clair 
Tunnel. For these reasons he had no hesitation in recom
mending the electrification of all roads in Canada. The 
centre of gravity in an electric locomotive being so low most 

that swinging from side to side so noticeable

on

of
on fast steam-propelled trains, would be done away with, 
while another feature worth considering would be the almost 
complete absence of dust, noise and cinders.

Speaking as to the cheapening of operation, the speak
er pointed out that the electric engine would have double 
the draw-bar pull for a pound of coal over a steam locomo
tive.

case

The locomotives on the St. Clair Tunnel were now 
hauling twenty per cent, more freight up a two per cent, 
grade at a speed of ten miles an hour than under the steam 
regime, for under the old conditions with the lessened 
tying ability the steam engine seldom reached the top of 
the incline at ’a speed greater than two miles an hour.

At the close of the discussion the following officers were 
elected—President, Mr. C. A. Jeffers, master mechanic, 
Consumers’ Gas Company, Toronto; First Vice- President, 
Mr. J. C. Garden, general foreman, G. T. R., Toronto; 
Second Vice-President, Mr. Howard G. Fletcher, Toronto.

Executive Committee, R. Patterson, and G. Black, 
Stratford ; J. Bannon, G. Baldwin, J. Markey, H. Ellis and 
W. R. McRae, all of Toronto. Mr. C. L. Worth, Toronto, 
was re-elected Secretary.
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CANADIAN CLAY PRODUCTS—The annual
vention of the Canadian Clay Products Manufacturers will 
be held at Brantford, Ont., January 12, 13 and 
Papers both practical and theoretical will be discussed.

D. 0. McKinnon, 408 McKinnon Bldg., Toronto, Ont , 
Secretary.

con- sup-
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THRUST BEARINGS.*

By Mr. C. B. Woodruff,
At the Institute of Marine Engineers.

In looking into the opinions of various writers upon the 
subject of friction, one is struck with the apparent want of 
connection among the different published 
figures given vary within such wide limits without much 
apparent cause. In dealing with the subject of thrust 
bearings, therefore, it will perhaps be as well to also touch 
upon bearings in general in order to show why an ordinary 
thrust bearing gives such poor results as compared with a

results. The

* The lecturer is indebted for data kindly furnished by 
H. T. Newbigin, A.M.Inst., C.E.
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of his special brand of engine oil. Now, all of these have 
their uses in reducing- friction, and it is worth while to 
endeavor to see clearly where and when the saving takes 
place in the use of any of the remedies. Let us briefly con
sider the theory of the matter.

Friction is of two kinds: (1) Static Friction, or the 
friction between two bodies at rest ; and (-2) Kinetic Fric
tion, or the friction between bodies in motion.

Static friction is the force required to produce motion 
between two bodies ; it is directly proportional to the 
normal pressure between them and independent of the 
of the surfaces in contact. It depends almost entirely 
the nature of the surfaces.

To have a low starting friction in a bearing the sur
faces require to be highly finished and to be of such metals 
as have naturally a low co-efficient of friction, and it is here

It is not necessary to deal with the laws of low-speed 
kinetic friction( which are similar to those of static friction), 
as my principle object is to point out :—

(1) The change that takes place as soon as the oil 
wedge is formed.

(2) That an ordinary thrust bearing never has a co
efficient of friction anywhere near as low as a properly 
lubricated journal bearing.

Having shown a reason for differences in the behaviour 
of a journal and ordinary flat thrust bearing is the absence 
of any point of “no pressure’’ at which the oil can insinuate 
itself, I will now deal with a new form of thrust bearing- 
which gives similar results to a properly lubricated journal 
bearing. The black line on the diagram shows the result of 
a test of one of these bearings and the close 
which it has to a journal bearing as shown by the blue line.

In 1902 Mr. A. G. M. Michell—an Australian engineer 
—published a paper in which he shows mathematically, 
Reynolds’ principle for the lubrication of plane surfaces, 
how the position of the centre of oil pressure in such 
face could be calculated, and that if the external

areas
upon
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pressure

were applied at the calculated point the block would then 
be free to lift at its leading edge and admit oil in the 
way as a journal bearing (Figs. 1 and 2). He also de
monstrated this by means of a model. Although of scien
tific interest, this was not of much practical value, as slides 
moving in one direction only are never used in practice. 
Three years later, however, he took a patent for the appli
cation of his theory to thrust bearings, and showed by prac
tical tests that his calculations as applied to a block moving 
in a straight line were very closely approximated to a 
number of blocks moving in a circular path. Since then 
several of these bearings have been made and applied with 
complete success to centrifugal pumps and steam turbines. 
They are specially adapted to continuous running ma
chinery, and enable similar pressures to be supported on a 
thrust bearing- as on the journal type, and with equally low 
co-efficients of friction.

/ ;r77/ ^
Ordinary Collar Bearing.

s

Michell Bearing.
zr

same

Oil squeezed out and surfaces 
in metallic contact.

Wedge of oil maintained 
between surfaces and 

no metallic contact.
F

Co-efficient of friction — = about .003.
W

F
Co-efficient of friction — = about .03.

W

that the use of an anti-friction metal comes in. The best 
eliminator of friction, however, is the roller ball.

Referring to the diagram, if all the curves had been 
continued until they intersected the vertical line, the inter
secting points would indicate the co-efficients of static 
friction for each of the four bearings, and you will notice 
that these would all be about the same, and very high 
pared to that of the ball bearing. One advantage, then, of 
the ball or roller bearing is its very low starting friction, 
and in machines which are constantly being started and 
stopped, such as travelling- cranes, this is a most valuablei 
feature, and a saving of about 50 per cent of power can be 
effected. We see that this advantage is lost when the speed 
of the latter has reached about 10 feet per minute. The 
blue line on the large diagram, which shows the 
efficients of friction in a theoretically perfect journal 
bearing (taken crom Archbutt & Deely on “Lubrication”), 
shows a sudden drop in the friction when the speed 
proaches about 10 feet per minute. On the other hand, if 
you look at the red line, which shows the co-efficient of 
friction of a flat thrust bearing, you will see that while 
there is a slight fall as the speed increases there is 
sudden drop and the friction remains high. There is, there
fore, some change which takes place in a properly lubri
cated journal bearing, and not in an ordinary thrust 
bearing. This change is the foundation of the oil wedge, 
as pointed out by Beauchamp Tower. It forces the surfaces 
apart and brings a new condition of things into operation. 
The bearing then no longer follows the laws of static and 
low-speed friction, but those of the flow of viscous fluids,

' with which Professor Osborne Reynolds’ name is intimately 
associated. According to this theory,' the co-efficient of 
friction increases as the area of the surfaces in contact, as 
the speed and as the viscosity of the oil. In other words, 
the friction then becomes merely the force necessary to 
shear a certain sectional area of oil. It also depends 
the proportion of length to breadth of surfaces in contact ; 
but for any given bearing under these conditions the work 
done in shearing the oil film increases as the spread in
creases, consequently you will notice that the blue line 
gradually rises, as does also the yellow line of the ball 
bearing.

Ordinary marine thrust bearings are loaded up to about 
60 or 70 pounds per square inch, and doubtless many of you 
have experienced trouble in keeping them cool without the 
water service even at this low pressure. You will, therefore, 
probably be interested in a thrust bearing which will work 
at 500 or 600 pounds per square inch and with about

com-
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tenth of the friction. To give two actual cases, a Michell

.

co-

. m; ' ' \

' rk . ' :ap- BHIf;K \

■M
as® 1no

XT’S

n
Fig. 3—Michell Thrust Bearing.

thrust bearing on a vertical type centrifugal pump running 
at 300 revolutions per minute and loaded to 220 pounds per 
square inch was examined after running night and day 
without stop for four months and the marks of the 
tool found to be still on as when started. Another fitted to 
a steam turbine has been running at a Speed of 1,800 revo
lutions per minute with a load of 375 pounds per square 
inch for the last two months without requiring attention. 
Blue prints are shown giving the details of these two 
bearings (Figs. 4 and 5).

The essential feature of Michell thrust bearings 
sists in dividing the working face into a number of seg
mental blocks, each of which is pivoted at a point about 
one-third the width of the block from the trailing edge, and
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Fig. 5.—Arrangement of Michell Bearing as applied to two 
Large Vertical Type Centrifugal Pumps for the 

State Rivers and Water Supply Commission,
Victoria, Australia.

ball, crushes it, and then produces a general destruction of 
the bearing.

I have now endeavored to show you 
i st. That the chief advantage of a ball bearing is the 

very low starting friction which it has compared with an 
oil lubricated journal bearing, but that for heavy loads at 
high speeds it is not so reliable.

the principle of the action of bearing is such that when 
pivoted blocks are freely lubricated the oil pressure under 
each block is zero at the leading edge and twice the average 
pressure at the trailing edge. The oil is, therefore, free to 
enter and force the rubbing surfaces apart in the same way
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Fig. 4.—Special Design of a Michell Bearing Applied to a 
Steam Turbine.

as in a journal bearing, instead of being squeezed out under 
very moderate pressure as in a flat thrust bearing.

As shown by the diagram (which gives the results of 
actual tests) in place of the high friction loss of flat thrust 
bearings we get the same sudden drop in friction from that 
of metals in contact to that of simple oil shear when the 
speed reaches about ten feet per minute, as has been found 
by others to take place in journal bearings, and with this 
change we get the capacity to carry much heavier loads.

It should be mentioned that the importance of having a 
low co-efficient of friction is greater in the case of high
speed machinery than in that running at low speeds, be
cause, supposing the co-efficient of friction is the same and 
the speed is doubled, then the work done in overcoming the 
friction will bp doubled and the heat generated doubled.

As you all know, the mechanical equivalent of heat is 
778 foot pounds of work ; therefore, every 778 foot pounds 
of work done in overcoming friction generates enough heat 
to raise one pound of water one degree, and if the resist
ance offered to a shaft turning is a constant quantity the 
heat generated in the bearing increases directly as the 
speed. For example : Say, we have a shaft with 1,000- 
pound thrust and a collar one foot mean circumference. 
If this is an ordinary thrust bearing it will have a co
efficient of friction of about .075, and if it rotates at 60 
revolutions per minute the work lost in friction will be— 

1,000 x .075 x 60 = 4,500 foot pounds,

and the heat generated will be enough to raise one pound of 
water nearly six degrees per minute, but, as it rotates at 600 
revolutions per minute, the work is lost and heat generated 
will be ten times as much.

If, however, a bearing can be made with a co-efficient 
of friction of one-tenth of the ordinary thrust the heat gen

erated at 600 revolutions will be the same as in the first 
case.

You will, therefore, see how important it is in these 
days of high-speed machinery to have bearings which will 
run with the very minimum of friction, not so much because 
of the coal which efficient bearings save, but because of the 
freedom from “hot bearings” which this efficiency gives, 
and in this connection it is well to note that the effect of 
heating in a bearing" is cumulative, because as the heat 
rises it reduces the viscosity of the oil (in other words, 
makes it thinner) and more liable to be squeezed out and 
allow the metallic surfaces to come into contact with the 
usual attendant results.

I have shown you that the advantage of a ball bearing 
over a Michell thrust bearing is the very low starting 
friction which such bearings have as compared with oil- 
lubricated ones. But in comparing a ball thrust bearing with 
a Michell thrust one must remember that while ball bearings 

I have attained a wonderful degree of perfection and are of 
great value for many purposes, they are in their very nature 
not adapted for carrying continuous heavy thrust loads at 
high speeds. Professor Stribeck, who has gone extensively 
into the subject of ball bearings, states that the capacity 
of the ball thrust bearing decreases as the speed increases, 
and that it is not possible to design a ball bearing within 
practical dimensions which will carry a heavy load for an 
indefinite time, as the continual overstressing of the ma
terial of the ball must ultimately result in failure, and the 
practical experience of many users has fully confirmed this 
opinion. This, however, is not the case with the flexible 
roller bearing, as has also been well proved. The usual 
method of failure in ball bearings is that the surface of one 
or more of the ball scales off, this abraided material getting 
between the ball and the race brings all the load on one
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2nd. That while the starting friction of oil-lubricated 
journal and thrust bearings is high, there is a sudden drop 
in the friction of a journal bearing, which does not 
in an ordinary thrust bearing.

3rd. That this sudden drop in the friction is caused 
by a wedge of oil forcing the surfaces apart and changing 
the frictional resistance from that due to metallic surfaces 
in contact to the very much lower resistance which a film 
of oil offers to shear, and that it is necessary to have a 
point of “no pressure” in a bearing before such a wedge oi 
oil can form and maintain itself.

4th. That in an ordinary thrust bearing there is no 
point of “no pressure” at which the oil 
therefore, the surfaces are always in metallic contact, and 
have a high co-efficient of friction and a very low capacity 
for carrying" load.

5th. That by dividing the annular rubbing surfaces 
into a number of segmental blocks, each of which is pivoted 
at a point about one-third of the distance from its trailing ; 
edge, each block has a point of “no pressure” at which 
the oil can enter, and that such a bearing gives similar 
results in running as a journal bearing, and will 
similar loads.

6th. That the importance of having" a low co-efficient 
of friction in a bearing increases as the speed of the shaft 
increases, and that while high efficiency is valuable

per square inch and viscosity of the oil, the co-efficient of 
friction can be calculated very nearly without actual test.

Coming now to the mechanical details of the Michell 
bearing, in order to get the best results the bearing 
faces should be of suitable metal to secure as low a starting- 
friction as possible. They should be highly finished, and 
provision made by means of a spherical seat to allow them 
to adjust themselves in the plane of rotation. They should 
also run in oil or be amply supplied with it by some suit
able means.
TD shows a complete thrust disc which is composed of a 

ring of segmental blocks, SB having overlapping rub
bing surfaces and having internal and external 
turned in their circumference.

These blocks are assembled around the internal 
ring 1R. The split ring SR is pressed into the ex
ternal groove, the binding ring BR is then placed in 
position. This ring has a groove turned in its inside 
face of one-half the thickness of the split ring" into 
which the split ring springs and holds the whole to
gether. Small holes are tapped in the binding ring 
BR, into which screws may be placed to compress the 
split ring if the disc is required to be taken to pieces. 
The segmental blocks SB have sufficient play to allow 
them to take the required inclination to the rubbing 
surfaces.

S shows the shaft, against the collar of which the face of 
one disc rubs.

TS shows the thrust sleeve, which has an internal flange, 
against which the discs rub for either direction of 
thrust.

LC shows the loose collar, which is held on to the shaft S 
by the checknuts and against which the second thrust 
disc rubs.

occur

sur-

enter, and.can grooves

carry
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r effect of THE ROAI) surface on 
VEHICLES.*

By the Hon. C. S. Rolls, F.R.C.S.

One of the early difficulties in the problem of mechanical 
road locomotion, and perhaps the principal one at its incep
tion, was the fact that it was necessary to design somewhat 
complicated propulsive machinery, which not only had to be 
extremely light and capable of adjusting itself to 
ing loads, but had also to withstand the continual shocks 
and vibration transmitted by contact of the road wheels with 
an indifferent road surface.

The internal combustion engine such as was in use prior 
to the introduction of motor-cars generally took the form of a 
single-cylinder gas engine of great weight, developing 
paratively small horse-power, and fastened to the floor of a 
workshop or engine-house by means of a massive concrete 
foundation, the whole engine, with its foundation, often 
weighing several tons for an output of perhaps ten horse
power.

Fig. 6.—Illustration of a Michell Bearing for a Steam 
Turbine.

coal saver it is also of much more value from the practical 
point of view of avoiding “hot bearings. ”

I have now explained 'that what is aimed at in the 
Michell thrust bearing is to get points of “no pressure” at 
which the oil can enter and keep rubbing surfaces from 
the metallic contact, and that this is obtained by dividing 
one of the surfaces into a number of segmental blocks 
pivoted on their back side at points about one-third of the 
distance from their trailing edges. In order to better illus
trate this, suppose this match box is a block moving 
lubricated surface from left to right. If I place the weight 
on the box at the centre thus, the oil pressure will be about 
the same all over its under surface, but if I place the weight 
at the left-hand end thus, you can easily see that there will 
be no pressure at the right end, and all of the pressure will 
be at the left end. Similarly it can be shown, on Reynolds’ 
theory of the flow of viscous substances, that if I place the 
load at about one-third of the distance from the left hand, 
and that there will be still no pressure at the right hand, 
that the pressure at the left hand will be double the average 
pressure, and that whole reaction of the oil pressure will 
act through this point. Now, the same reasoning holds 
good if instead of a rectangular block we use segments of 
a circle revolving around a common centre. The load that 
such a block will support without allowing of metallic 
tact depends upon the speed at which it is moving and the 
viscosity of the oil, so that if the speed is doubled it will 
carry double the load, or if the viscosity of the oil is 
doubled and the speed remains the same. And a valuable 
feature in the Michell bearing is that, given the speed load

very vary-

com-

on a

Compare this with the automobile engine. The working 
conditions are very different. The engine itself has to be 
constructed as lightly as possible, then it has no such solid 
foundation to work on, but is slung on to a framework, the 
whole of which is liable to upward and downward motion, 
and is in a state of more or less constant vibration.

The experiences of the early Continental road 
undoubtedly of great value to automobile designers, and 
taught them that the chief problem for them to study m tins 
direction was the insulation of the motor and transmission 
gear from the vibration and shocks of the road.

The advent of pneumatic tyres in the place of solid 
rubber or iron tyres greatly facilitated the problem, but inas
much as the speed attained by motor vehicles increased

races were

con-

pro-
portionately with this as with nearly every other improve
ment, the attention of motor engineers was being constantly

* Paper read before International Road Congress, Paris.
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directed to the question, which thus resolved itself into 
matter of spring suspension.

In the earliest days when the speed attainable by motor
cars was barely greater than that of the horse-drawn vehicle, 
the principal vibration emanated from the engine itself, 
owing to the small number of cylinders used, the weight of 
the moving parts and the lack of proper “ balancing ” ; in 
fact, many of the earlier engines fitted to road vehicles liter
ally “ shook themselves to pieces.”

As, however, the art of correct “ balancing ” in internal 
combustion engines began to be mastered, and also the use 
of lock nuts and split pins became universal, the trouble 
from mere vibration was greatly diminished, but the break
ages from road shocks became more serious as the speeds 
increased.

therefore, from the motor-car’s point of view, be avoided if 
possible, or mixed with other more gritty substances. Apart 
from the question of danger, the continuous driving of a 
powerful vehicle over a very slippery surface is liable to cause 
excessive wear and tear in the differential gear.

Another matter, and one which helps to emphasize the 
importance of aiming at dustless roads, is that not a little of 
the wear and tear in the various bearings of motor-car 
mechanism is traceable to grit, sand, and in fact fine par
ticles of stone, which are drawn up from the road surface by 
fast-moving vehicles.

Finally, in regard to tyres, so much is now known as 10 
the effect of different kinds of road surface upon the life of a 
tyre that comment thereon is not here necessary ; but one 
point of importance may be mentioned, and that is that w-'th 
the ever-increasing use of fast-moving mechanical road 
vehicles it is hoped it will now be but a matter of time before 
the practice of “ banking ” all highways at bends and corners 
will be ’ntroduced. This practice, besides reducing consider
ably the dangers of the highway at certain points would re
duce to an enormous extent the amount of wear and tear, 
both in the tyres and in the side-thrust bearings of the road 
wheels and axles.

The method of suspension used on modern motor-cars— 
the long springs on a long wheel-base, the use of the trans
verse or “ three-quarter elliptical ” in addition to the ordinary 
rear springs, and the various “ dampers ” or shock-absorb
ers—is as perfect as we are likely to have with the present 
road surfaces ; more cannot be done by the motor builder. 
It therefore rests with the road builder to effect further im
provements which will increase the life of the vehicle and 
the comfort of the passengers.

Good as now is the springing of a motor-car, it is as 
nothing compared to what would be possible with universally 
improved road surfaces.At the present time the frames, axles 
and other essential parts have to be constructed far heavier 
to withstand the strains than ought really to be necessary. 
The shocks to which the various parts of an automobile are 
subjected when the latter is driven fast over an indifferent 
road surface are very severe, and in course of time they 
affect the machinery in numerous ways, by increasing the 
wear in the main bearings of the engine and of the trans
mission—especially the béarings connected with the back axle 
in the case of chainless cars—by causing excessive wear in 
the universal couplings of propelling shafts, in the pins and 
pivots of the radius rods and torque rods, spring shackles, 
steering pins, etc. The constant “ pounding ” also causes 
the axles to become gradually brittle, so that they have to be 
built with a bigger factor of safety than would be necessary 
on a really smooth surface.

CARBOLINEUM WOOD BLOCK.

Carbolineum wood block pavement on a six-inch con
crete base was laid last year on Namayo Avenue and on 
First Street in Edmonton, Alta. This was the same class 
of wood block as laid in 1907 on MacDougall Avenue, 
except that this time some changes were made in the method 
of laying. In 1907 the sub-foundation was not rolled before 

depositing- the concrete foundation, and in laying the blocks 
no provision was made for expansion. In the spring of 1907 
at several places on MacDougall Avenue the blocks heaved, 
due to expansion. Last year the sub-foundation was thor
oughly rolled and consolidated before depositing the con
crete foundation, and expansion of the blocks was provided 
for by leaving an expansion joint one inch wide between the 
gutter and the pavement. This joint was filled half way up 
with sand and the balance of the way with bitumen. Similar 
joints were left crosswise of the street every hundred feet. 
Thus far these pavements have given no trouble due to 
heaving, and I do not think will do so in future, as these 
joints will undoubtedly provide for any expansion that may- 
take place in the blocks. The blocks used in this pavement 
are British Columbia fir, supplied by the W. H. Harvey Co., 
of Vancouver. The dimensions of the blocks are 4-inch by 
3-incli and of varying width. This pavement carries a ten- 
year guarantee, and cost on a six-inch concrete base $3.65 
per square yard.

With ideal roads, not only could the whole car be con
structed far lighter in weight, but especially those parts 
which are situated between the springs and the road surface 

wheels, axles, steering gear, etc. These parts, if—e.g.
reduced in weight, would respond more readily to any slight 

whereas at present their inertia is such thatunevenness,
when travelling fast they have not time to respond to each 
“ bump ” in the road, with the result that they simply bound 
up and down in a manner suitable to the “ period ” of the 
springs, and not in true accordance with the inequalities of 
the surface ; shock dampers also have often to be fitted to 
check the excessive rebounding of the springs.

NEW INCORPORATIONS.

British Columbia.—Ingenika-Finlay River Development" 
Company, $2,000,000.

Richmond, Ont.—Malahide & Bayham Telephone Co
operative Association, $10,125.

Westmount, Que.—Westmount Plumbing & Heating 
Company, $90,000 ; W. A. Rousseau, J. Gignere, M. A. 
Cardinal.

With a general reduction of weight such as would fo'low 
the advent of smooth roads, far more sensitive springs could 
be used, with corresponding increase in comfort and ’uxury 
of travelling, and in the life of the vehicle and its mechanism.

While dealing with the subject of road shocks, attention 
might here be drawn to the severe and wholly unnecessary 
jolting that is often caused to motor-cars and their occupants 
by the bad joining up of different repaired strips of road 
surface, when encountered at high speed ; these shocks could 
be very greatly reduced by the simple method of making the 
joins diagonally to the road instead of at right angles to it. 
By this means the bump would be encountered by each road 
wheel successively and separately, instead of by the two front 
wheels simultaneously, and then by the two back wheels 
together.

Among other considerations of importance in regard to 
the nature of the road surface is the degree of adherence 
afforded to pneumatic tyres by the surface. There are cer
tain materials used such as oolite and various chalky sub
stances, which make an excellent surface when dry, but 
which become very slippery in wet weather, and which should

Listowel, Ont.—Oliphant Oil and Gas Company, $22,- 
500; T. J. Walsh, Amabel Township; J. H. McCorkindale, 
Owen Sound ; J. C. Hamilton. Listowel.

Hamilton, Ont.—Midfield Natural Gas Company, $40,- 
000; A. S. Devine, C. C. Foote, M. H. Little. Canadian 
Road Machine Co., $60,000; R. Mancill, C. Walters, W. Bell.

New Brunswick.—Sovereign Coal Company, $300 
A. Mehler, New York; H. Shaw, Beersville; E. Mead, Adams- 
ville. Kent Coal Company, $5,000; H. Von Hagen, New 
York; E. Mead, Adamsville ; E. 0. Seeley, Maccan.

Montreal, Que.—J & T. Bell, $300,000; J. T. Hagar, 
E. J. Hagar, C. B. Keenan. Canadian Crown Castings Com
pany, $199,000; F. M. Gibson, M. M. Tinsley, G. L. Gillon. 
Western Engineering Company, $100,000; A. J. Brown, R. 
O. McMutry, F. G. Bush.
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TENDERS. Moose Jaw, and $6.10 delivered; mixed, $5.50 f.o.b., Moose 
Jaw, and $5.80 delivered.
Ontario.Nova Scotia.

TENNYCAPE.—Tenders for Tennycape breakwater ex
tension will be received at this office until 4 p.m. on Monday, 
January 4, 1909, for the construction of an extension to the 
breakwater at Tennycape, Hants County, N.S., according to 
a plan and specification to be seen at the offices of C. E. W. 
Dodwell, Esq., resident engineer, Halifax, N.S. ; E. G. 
Millidge, Esq., resident engineer, Antigonish, N.S. Napo
leon Tessier, Secretary, Department of Public Works.

Quebec.

TORONTO.—Tenders were opened by the City Council 
for the year’s supply of cements with the following result : — 

Portland Cement.
Brand.

In sacks. 
Per 350 
lbs. net.

In sacks. 
Per 87 
lbs. net.

Tender No.

Star...........
Belleville .

$ i
2
3 *1

Superior . 
National . 
Lehigh .

*1
MONTREAL.—Tenders for rubber coats and boots will 

be received up to noon, Saturday, the 2nd January, *11909,
for rubber coats and boots, which shall be delivered as they 

required and ordered during the year 1909. Samples 
must accompany each tender. L. O. David, City Clerk.

Star . 
Monarch .

are

35
Ontario.

OAKVILLE.—The time for receiving tenders for intake 
pipe for Oakville waterworks has been extended to 8 
on Wednesday, January 6th. Contractors are to furnish all 
materials and labor. Plans may be seen at Oakville or at 
Chief Engineer’s office, 103 Bay Street,
Chisholm, Esq., Chairman Board of Water Commissioners, 
Oakville, Ont. W. Chipman, C.E., Chief Engineer, 103 Bay 
Street, Toronto, Ont.

* Ten cents allowed for each sack returned.
T Including sacks which are not returnable.
I ender No. 6, that of the Thorn Cement Co. (Lehigh 

Brand), Belleville, Ont., was accepted.
British Columbia.

p.m.

Toronto. A. S.
VICIORIA.—The executive council awarded 

Forrester, of New Westminster, the contract for carrying 
out public works at Prince Rupert. The work will be paid 
for jointly by the G.T.P. and the Provincial Government. 
The cost was not to exceed $200,000. Mr. Forrester’s figures 
were at 14^ cents per square foot for plank roadways, 7 
cents per square foot for plank walks, 29 cents per cubic 
yard for excavating earth, $1.50 per cubic yard for 
ing .rock and $34 per acre

to W. W.

ST. CATHARINES.—Tenders for supplies addressed 
to the Superintending Engineer, Welland Canal, St. Cath
arines, Ont., will be received until 16 o’clock on Saturday, 
the 16th of January, 1909, for the supply and delivery of 
various articles of timber, hardware, castings, oils, etc., for 
use on the Welland Canal and its branches for the

excavat-
for close cutting. The plank 

roadways planned will embrace about 560,000 square feet, 
and the plank walks 112,000 square feet. The excavation 
work is in connection with the

year 1909.
L. K. Jones, Secretary, Department of Railways and Canals.

British Columbia,
VERNON.—The municipal council of the city of Ver

non, B.C., invite tenders for delivery, f.o.b. cars, Vernon, 
of the following quantities, more or less, of cast-iron 
work : 80 manhole covers, about 20 inches diameter opening • 
20 catch basin covers, about 15-in. x 1'8-in. opening; 6 flap 
valves, 8-in. diameter, on 2-ft. length of pipe ; 6 flap valves, 
6-in. diameter, on 2-ft. length of pipe. Dipped, while hot, 
in coal tar. Manufacturers’ own designs will be considered 
if full particulars are given. Sealed tenders, marked “Man
hole Covers,” should be in the hands of the city clerk not 
later than 8 p.m. on Monday, nth January, 1909. 
McGowan, City Clerk. Galt & Smith, Consulting Engineers, 
Toronto and Vernon.

system which is goingsewer
to be put in.
Foreign.

GREENFIELD, MASS.—The Goodell-Pratt Company, 
manufacturers of hand-working tools, have awarded the 
Aberthaw Construction Company, of Boston, Mass., the 
tract for

con-
a new foundry. The building, which is to be 75^ 

feet wide by 120 feet long, will be constructed of reinforced 
concrete throughout and provided with metal sash, 
working floor will have a clear span of 44 feet.

NIAGARA FALLS, N.Y.—The State Reservation Com
missioners, at a meeting held here yesterday, awarded the 
contract for the elevator shaft and its appurtenances to 
Charles E. Fraser & Company, of New York, at $88,487, 
the job to be completed in 155 working days. The elevator 
proper will be supplied by the Otis Elevator Company for 
$15,000, which will make the total cost of the work $103,887.
1 he appropriation of the Legislature was $104,500. The bid 

of W. J. S. Cowdrick & Co., of this city, was $107,895, 
and of Morris Kantrovitz of Albany, $110,700.

$508oef"o0bUSpoWaShoWarded ;!°$5HrrCk and MCkCullOCh at of New York and Chffit^haTbeen awTrdeTtlm’'cmRra^t1for 

$^8of o.b power-house and $5.5o when spur track ,s put m. .placing Raym0nd concrete piles in the foundations
the tenders were: Milestone-Bellevue, $Sôo per ton compressor house that is being erected at the Erie Basin,
f.o.b., Moose Jaw. Pmneer-Leitch collieries, $5.70 per ton Brooklyn, for the John N. Robbins Company, Wm T

■ f.o.b., Moose Jaw. Robert Alhson Company, steam coal, Donnelly, engineer; C. F. Bond Company general
5.75; pea coal, $5.50 f.o.b.. Moose Jaw. Simington-Steam tors Another contract award d / ^ o g ?'

, j ,,, , T .. , . tort’- cxnotner contract awarded to the Raymond Companycoal, $5.70 f.o.b., Moose Jaw. Wellington—Leitch collieries, caiis for the niacin» of On,,,-»» . y
, r c », - 1 , id-. , . a s tor tne Placlng ot Raymond concrete piles in the foun-$S.6o; Maple Leaf, $5.70; and a cheaper grade, $5.50 f.o.b., dations of public school No. 17 which will occupy a site ex-

Moose Jaw. McMicken & Traux-Roche Perce coal, $,.50 tending through from West 46th to West 47th Street be
at mines; $3.10 f.o.b., Moose Jaw; nut, 95c. at mine; $2.25 tween Ninth and Tenth Avenues, New York - C B J Snider

ss. ”t jszzzsazzz ts, ut Board * Ed“-™1 m • 1
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CONTRACTS AWARDED.

Saskatchewan.
MOOSE JAW.—Contracts for supplying coal to the

of a

contrac-
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tractors.
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to 

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs,
Printed forms for the purpose will be furnished upon application.

etc.
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RAILWAYS—STEAM AND ELECTRIC. and the tunnel filled with broken rock and cement to keep 
it from blowing out. They will all be connected by wires 
with a galvanic battery and exploded at the same time. 
When this blast has been fired it is expected the rock will 
be so shattered that the steam shovels will have no diffi
culty in handling it.

Quebec.
MONTREAL.—It was learned on good authority that, 

although no actual decision had been arrived at, there is 
every probability of the Canadian Pacific Railway Co. 
building a railway to Cowganda, the new silver field. The 
Canadian Pacific is prepared, it is said, to construct the 
road without a subsidy from its system at Sudbury. The 
road would run in a north-easterly direction into the heart 
of the new silver country.
Ontario.

LIGHT, HEAT, AND POWER.

Ontario.
BOBCAYGEON.—The wheels for the municipal power

house have arrived. The wheels, which were manufactured 
by the Madison Williams Foundry Co., Lindsay, are of the 
Triumph turbine type, and each is capable of developing 
80 horse-power with a five-foot head and about 100 horse
power with a six-foot head, the two weighing over fourteen 
tons.

BRANTFORD.—The city council passed a by-law allow
ing the Street Railway Co. an extension of time in which to 
fulfil its former agreement with the city, its franchise, 
granted a year ago, to be sustained on condition that the 
agreements stated in the previous by-law and somewhat 
amended, be carried out. The company is to give the city, 
within two months, a bond for $25,000 as a guarantee that 
the agreement will be adhered to.

COCHRANE.—The National Transcontinental Railway 
is about to put in a large storage yard at Cochrane, the' 
junction with the Temiskaming and Northern Ontario Rail
way. It will be in readiness, it is expected, some time next 
month. There will be capacity for thirty or forty thousand 
tons of rails and fastenings. At the new town site there are 
already some settlers.

PORT ARTHUR.—Taylor & Mercier have received a 
contract to
the Grand Trunk Pacific right-of-way from Jackfish. 
Contractor Davis, of Ottawa, has a contract for that portion 
of the line north of Jackfish. It is the intention of . the 
tractors to build a tramway from the right-of-way to Jack
fish, and this work has already commenced, and it is likely 
that by next summer the line will be under operation.

PORT ARTHUR.—General Manager McLeod, of the 
Canadian Northern, states that the company will make 
large additions to the terminal facilities here, 
definitely arranged and others are in contemplation, 
increase the freight storage capacity at the docks a shed is 
now being built over the steel dock. A new dock is to be 
built just south of the present dock, and on it work will 
be started as soon as feasible. It will be used as a steel 
dock during the early summer and for freight when the fall 
rush comences. New tracks will be laid through the yards, 
including lines to the new elevator to be built by Piper & 
McWilliams.

SAULT STE. MARIE.—The Canadian Pacific Railway 
has ordered 20,000 tons of rails from the Algoma Steel Co. 
at Sault Ste. Marie.

WELLAND.—A copy of the electric railway by-law 
nounced by George H. Burgar has been handed to each 
member of the council. The by-law sets forth that the rights 
and privileges granted are to be held by Harry D. Symmes, 
of Niagara Falls, as trustee. The franchise is to date from 
October, 1909, for twenty years, the work of construction 
to begin before the date named, and the road is to be in 
operation before October 1st, 1910. The franchise is to 
apply to East Main Street, Muir and South Main Streets, Ontario, 
and “such other streets as may be deemed advisable.” The 
company is to lay a 56-pound rail, and agrees to maintain 
the roadway between the tracks and for eighteen inches on 
either side. There are the usual clauses relative to the 
servation of the interests of the corporation in the streets.
British Columbia.

The dynamo and other apparatus has already been 
transferred to the new power-house and the poles have 
been changed, so that the wheels and line shaft 
the only things to be fixed.

NEWMARKET.—The Electric Light Committee brought 
in a report based on actual figures, in which it was shown 
that the cost of electric light this year was 7.95 cents per 
1,000 watts, and domestic water 2.39 per 1,000 gallons.

OTTAWA.—The emptying of the final bucket of

are now

con
crete into the forty-ninth pier of the Chaudière dam of the 
Ottawa River on Saturday afternoon completed one of the 
quickest pieces of concrete work ever done in the Do
minion. The contracts call for the dam to be finished in 
every detail and handed over by December 1st, 1909. It is 
likely that it will be done now by about midsummer.

PORT STANLEY.—The electors will, on January 4th, 
vote on the question of bringing Niagara power to this town.

transport one hundred tons of supplies into

con-

Manitoba.
WINNIPEG.—City Electrician McCulloch is now prose

cuting an inspection of the water mains of the East End to 
ascertain the extent of the probable injury to the pipes 
through currents of elecricity leaking from the tram rails. 
Following the route taken by the Grandview cars from the 
tram office it is found that the leakage o fthe current varies 
with every block, and as Venables Street is reached the 
variance increases. Along the head of False Creek there 
seems to be a tendency of the current to go toward the 
creek, with the result that the nearer to the coves of the 
basin the tracks run the less leakage is shown by the tests 
on the mains. Another curious fact is found by reason of 
the varying nature of the soil in different parts of the city. 
In certain sections where the ground is impregnated with 
carbonates the effect of the leakage of the current has been 
to set up a chemical action, which coats the mains and 
renders them passive to the effects of the current. In the 
central portion of the city, however, where the soil is filled 
with chlorine from the salt water, a distinctly increased 
harmful effect is noticed on the pipes.

Some are
To

an-

SEWERAGE AND WATERWORKS.

BRANTFORD.—The Brantford waterworks continue to 
be successfully operated under municipal ownership 
mission. The annual report shows this year to be the best 
in its history. The net earnings are $51,793-68, being $5,600 
in excess of last year. The Commissioners, Messrs. Alfred 
Watts and William Whitaker, were reelected by acclamation.

SIMCOE.—The electors will vote on January 4th to 
place the Simcoe waterworks under a commission.

ST. THOMAS.—On January 4th the electors will 
on a by-law to raise funds with which to install a septic 
tank.

com-

pre-

PRINCE RUPERT.—The railway ferry barge Georgian 
arrived here with two steam shovels and four Davenport 
locomotives. The whole outfit has been unloaded and dis
tributed at convenient points along the first mile of 
struction, where big bluffs, aggregating 300,000 cubic yards 
of rock, will have to be removed. The largest of these bluffs, 
containing over 200,000 cubic yards, is now being bored 
with “coyotte” holes.

vote
con-

TORONTO.—New Toronto township have for some time 
back debated the question of sewering their district. The 
population is only small, and the amount of domestic 
small compared to the trade effluents from certain works, 
consisting principally of leather and paper works, with a 
large effluent from G.T.R. roundhouse. The problem of 
sewering the district is not a serious proposition. On the

There are eight of these tunnels, 
and they are not big enough for a workman to stand erect. 
When bored to a length of 75 to too feet, they will be cross
cut at the end and huge pockets blasted out of the rock. 
These chambers will then be filled with tons of dynamite

sewage
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other hand, the problem of sufficiently purifying the sewage 
before it enters the lake is a complicated and difficult 
owing to the large proportion of offensive trade effluents in 
comparison to the amount of domestic sewage. Mr. Andrew 
F. Macallum and Mr. T. Aird Murray, engineers, Toronto, 
are now jointly engaged on plans, in order to present to 
the township a proposed scheme to deal with the question.

WATERLOO.—Messrs. Harvey Bros., well drillers, of 
Petrolea, who have been engaged in drilling another well 
for the Waterloo waterworks during the past week, 
successful in striking a splendid flow of water at a depth of 
no feet, resulting in a flow of about 150,000 gallons per 
day. There are now fiye artesian wells with a capacity of 
nearly 800,000 gallons per day. The Commission will 
be in a position to furnish outside parties with water during 
the coming summer.
British Columbia.

January 7th to authorize an increase in capital stock from 
$250,000,000 to $300,000,000. This action is taken to allow 
a sufficient margin for conversion into stock on and after 
March 1st next of the $150,000,000 four per cent, convertible 
bonds, which will then be outstanding.

one,

TELEPHONY.

Ontario.
LONDON.—Superintendent Nixon, of the G.T.R. at 

London, Ont., has announced that the telephone system is 
to be put in for the despatching of trains on that division. 
The staff of telegraph operators will be retained for the 
sent at least.
Manitoba.

WINNIPEG.—At the New Year it is expected the 
Manitoba Government will reduce the telephone rates, the 
approximate profits for the year being $225,000.
Alberta.

were

prenow

VICTORIA.—The Committee on Waterworks have sub
rooms,milled the following new rates: Flat Rate—Four 

$1.10; with discount, $1 ; five rooms, $1.10; with discount, 
$i ; six, seven and eight rooms, $1.10; with discount, $1 ; 
nine and ten rooms, $1.40; with discount, $1.25. Meter 
Rates—First 1,000 gallons, $1.10; residences, all 
gallons, 12 cents per thousand gallons. All other amounts 

■ as follows : Under 75,000 gallons per month, per thousand 
gallons, 22% cents; 75,000 to 100,000 gallons per month, 
lier thousand gallons, 20 cents ; 100,000 to 200,000 gallons 
per month, per thousand, 17% cents; 200,000 to 300,000 
gallons per month, per thousand, 15 cents; 
gallons per month, per thousand, 12% cents, 
accounts subject to ten per cent, discount if paid within 
fifteen days after becoming due. Meter rentals to remain 
as at present. Frontage tax for all pipes of four-inch and 
upwards to be levied at the rate of three cents per foot.

CALGARY.—The Alberta Government telephone system 
now covers 1,400 miles of trunk line and 600 miles of 
farmers’ rural line. Since May 1st 1908, 200 miles of trunk 
line and 400 miles of farmers’ rural line have been 
structed. There are 165 telephone exchanges.

over 1,000
con-

MISCELLANEOUS.
Ontario.over 300,000 

All meter KINGSTON.—The report of City Engineer Craig for 
the year just closing shows that $61,632 was spent on the 
streets. The largest amount spent in any one year before 
was $40,000. Over six miles of concrete walk was laid, and 
a mile and a half of macadam roadway made.

PETERBORO.—City Engineer Hay has submitted to 
the city council plans for 3-arched span of 100 feet each for 
the Smith Street Bridge. Estimated cost for 18 feet road
way and two walks, $37,500; 24-foot roadway and two walks, 
$46,500.
Manitoba.

WINNIPEG.-—Nearly all the quarrying firms in Mani
toba have merged in the Garson Quarries, Limited, with a 
capital of a quarter of a million. This amalgamation is 
likely to have an important bearing on building material 
prices in Western Canada.
Alberta.

FINANCING OF PUBLIC WORKS.

Nova Scotia.
HALIFAX.—Halifax county council have decided to 

guarantee the bonds of the Halifax and Suburban Electric 
Co., Limited, to the amount of half a million dollars. 
Parties interested in the Waverley Gold mine are ready to 
furnish the capital for utilizing the Fall River water 
and transmitting to Halifax, via Dartmouth and Bedford, for 
manufacturing and other purposes.
Ontario.

power

CALGARY.—The city council are advertising for a city 
engineer.
Foreign.

PHILADELPHIA. — The United States Government 
dredge “Clatsop” passed down the Delaware River recently 
on a 15,000 mile journey to Portland, Oregon. The dredge 
is only 183 feet long. The voyage will be made by way of 
the Straits of Magellan.

LONDON.-—The general offices of “Concrete ,and Con
structional Engineering” have been removed to Dewar 
House, Haymarket, S.W. (Telephone 6577 Gerrard), and the 
January issue will be published from that address.

BRANTFORD.—The ratepayers of Brantford, Ont., 
will vote on January 4th on a by-law to issue $5,000 4% per 
cent. 20-year debentures for the purpose of additions to the 
John H. Stratford Hospital ; and on January 5th on a by-law 
to issue $20,000 4 per cent. 20-year electric plant debentures.

FORT WILLIAM.—The ratepayers of Fort William will 
vote on January 4th on a by-law to issue $10,000 4% per 
cent. 15-year debentures for electric light purposes. The 
existing debenture debt of the city, exclusive of the local 
improvement debentures is $1,501,444.48.

FORT WILLIAM.—Fort William will apply at the next 
session of the Provincial Legislature for the validation of a 
by-law to raise $170,000 for the purpose of extending and 
improving the electric railway system, and the validation of 
by-laws for $6,000 for the purchase of lands from the Do
minion Government, and $9,000 to complete a contract with 
the Mount Mackay and Kakabeka Falls Railway Co.

SIMCOE.—A by-law to raise $6,000 for waterworks 
extension will be voted on January 4th.

WATERLOO.—A vote will be taken on a by-law to 
authorize the issue of debentures for $15,000 to build and 
equip a ward public school.

WINDSOR.—Tenders for debentures will be received by 
the undersigned up till 5 o’clock p.m. on the 30th day of 
December, 1908, for $15,000 twenty-year five per cent. 
Windsor waterworks debentures, consisting of twenty de
bentures for $1,203.64 each. Stephen Lusted, City Clerk. 
Foreign.

NEW YORK.—A special meeting of American Tele
graph and Telephone Co. stockholders has been called for

PERSONAL.

MR. C. W. NOBLE, formerly of Winnipeg, has re
moved to Toronto, where he has assumed the general 
agement of the Preston Metal. Roofing and Siding Co.

MR. J. B. TYRRELL, M.E., Toronto, Ont.,

man-

remem-
bered many of his friends on Christmas Day and sent them 
an attractive Christmas card, the cover design of which 
comprised a view of Fort Churchill in winter.

MR. REGINALD W. BROCK, M.A., of Ottawa, has 
been appointed Director of the Geological Survey. For a 
number of years Prof. Brock occupied a chair at Queen’s 
University and did field work for the Geological Survey in 
the summer. For the past year he has been separated from 
Queen’s and has been acting Director of the Geological 
Survey. He is now confirmed in the directorship, and will 
act under Mr. A. P. Low, Deputy Minister of Mines.
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TENDERS CALLED FOR
TOWN OF OAKVILLE

Ü Province of Ontario
II © NOTICE TO CONTRACTORS

Extension of TimeNOTICE TO CONTRACTORS
The time for receiving tenders for Intake Pipe for Oak

ville Water Works has been extended to 8 p.m., on Wednes
day, January 6th.

Contractors are to furnish all materials and labor. 
Plans may be seen at Oakville, or at Chief Engineer’s office, 

■103 Bay Street, Toronto.

Construction of Hydraulic Dredge

Tenders will be received by registered post only, ad
dressed to the Chairman of the Board of Control, City Hall, 
Toronto, up to noon on Tuesday, January igth, 1909, for the 
construction of a hydraulic dredge complete.

Envelopes containing tenders must be plainly marked 
on the outside as to contents.

Plans and specifications may be seen and forms of ten
der obtained at the office of the City Engineer, City Hall, 
Toronto.

W. Chipman, Esq.,
Chief Engineer, 103 Bay St,,

Toronto, Ont.
A. S. Chisholm, Esq.,

Chairman Board of Works Commissioners,
Oakville, Ont.

The usual conditions relating to tendering, as prescrib
ed by city by-law, must be strictly complied with, or the 
tender will not be entertained.

The lowest or any tender not necessarily accepted.
I Detonator Caps,—75c. to $1 per 100; case lots, 75c. per 100; broke» 

quantities, $1.
Dynamite, per pound, 21 to 25c., as to quantity.
Roofing Felt. Very limited request. Price $1.80 per 100 pounds.
Fire Bricks.—English and Scotch, $32.50 to $35 • American, $28.50 to $35 

per 1,000. A growing demand this month, with fair stock.
Fuses—Electric Blasting.—Double strength, per *00, 4 tcct, $4.50 ; 6 feet, 

$5; 8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 
* feet, $4.50, 10 feet, $5. Bennett's double tape fuse, $6 per 1,000 feet.

Galvanized Sheets—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36 
inches wide ; 10-gaugc, $3.05 ; 12-14-gauge, $3-*5 Î l6. 18, 20, $3.35 ; 22-24, 
$3-5o; 26, $3.75 ; 28, $4.20; 29, $4.50; 10%, $4.50 per 100 pounds. Fleur de Lis— 
28-gauge, $4.30; 26-gauge,$4.05 ; 22-24-gauge,$3.5°- Queen's Head—28-gauge, 
$4 5°; 26-gauge, $4.25. Sheets are in very active request.

Iron Chain.—M-inch, $5.75 ; 5-16-inch, $s.*51 M-inch, $4.15; 7-16-inch,
$3-95 Î /4-inch, $3.75; 9-16-inch, $3.70; *4-inch, $3-55 5 34-inch, $3.45; ft-inch, 
$3.40; x-inch, $3.40.

Bar Iron.— $1.95 to $2, base, from stock to wholesale dealer.
Iron Pipe—Black, 54-inch, $2.03 ; *6-inch, $2.25 ; 34-inch, $2.63 ; #-mch 

$3-56; i-incli, $5.11 ; 154-inch, $6.97 ; x ^4-inch, $8-37 Î 2-inch, $11.16 ; 2^-inch, 
$17.82; 3-inch, $23.40 ; 3^-inch, $29.45 ; 4-inch, $33-48 ; 414-inch, $38, 5-inch, 
$43-5° Î 6-inch, $56. Galvanized, *4 -inch, $2.86 ; 34-inch, $3.08; j4-inch, $3.48 ; 
34-inch, $4.71 ; x-inch, $6.76; 1J4-inch, $0.22; x^-inch, $11.07; 2-inch, $14.76. 
Makers are holding prices stiff and anticipate a rise.

Lead—Quiet and unchanged at $3.90 to $4.00. Old Country market 
quiet but steady.

Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., Toronto.
Lime.— In adequate supply and brisk movement. Price for large 

lots at kilns outside city 22c. per 100 lbs. t.o.b., cars ; Toronto retail price 
35c. per 100 lbs. f.o.b.

Jospeh Oliver, (Mayor), 
Chairman Board of Control.

City Hall, Toronto, Dec. 21, 1908.

MARKET CONDITIONS.

Toronto, December 29th, 1908.

The holidays arc still interfering with the markets. Few large orders 
being placed, but the continued mild weather is favorable for building 

and builders supplies are still active. Pig-iron is steady, but not much 
demand. Copper is firm.

The following arc wholesale prices for Toronto, where not otherwise 
explained, although for broken quantities higher prices are quoted :— 

Antimony—Price unchanged at 8%c., with less enquiry.
Axes—Standard makes, double bitted, $8 to $10; single bitted, per 

dozen, $7 to $g.
Boiler Plates— 1-4 inch and heavier, $2.40. Boiler heads 

100 pounds advance on plate.
Boiler Tubes.—Orders are active.

25c. per

. , , Lap-welded, steel, 1 1-4-inch,
ioc.; 1 1-2-inch, 9c. per foot; 2-inch, $8.75; 2 1-4-inch, $10; 2 1-2-inch,
$10.60; 3-inch. $12.10: 3 1-2 inch, $15.30; 4-inch, $19.45 per 

Building Paper.—Plain, 30c per roll ; tarred, 40c. per roll, 
decidedly quiet.

Bricks.—Common structural, $9 per thousand, wholesale, and the de
mand moderately active. Red and buff pressed are worth, delivered, $x8* 
at works, $17. '

Cement.— Market still weak; cement can be had in 1,000 barrel lots 
a4 $1.70 per bbl, including the bags, which is equal to $1.30 without bags. 
At this time of year building operations are closing down, demand is there
fore naturally limited. This week even the small dealers in Toronto find 
demand shut entirely off.

100 feet. 
Business

WANTED
Associate to manage Branch Office of leading Hydro- 
Electric Engineer. Only young Civil Engineers "with 
Hydraulic experience and business tact, who can invest 
small capital need apply. Address

Box 6, CANADIAN ENGINEER
Coal Tar.— Season about over, price still $3.50 per barrel.
Copper Ingot.—There is more activity in the States, rather quiet de

mand here. Prices are higher, at 15 to 15#c. with a prospect of their 
luaintenance for a while.

A. W. FABER’S
TASTttC”
PENCILS

Great Western Railway of England
INDUSTRIAL SITES

Sites suitable for the establishment of FACTOR 
IES andWORKS are available adjoining the GREAT 
WESTERN RAILWAY, within easy access of the 
principal ports, Coal and Iron fields and Industrial 
centres. The Finest in Existence

16 Degrees 6 B to 8 H.
Unequalled for PURITY, SMOOTHNESS, DURABILITY 

or GRADINGParticulars of such sites and of the Company’s 
arrangements for Siding Facilities, Conveyance Rates, 
Etc., may be obtained from the Chief Goods Manager, 
Mr. T. H. RENDELL, Paddington St., London, W.

A. W. FABER S
"CASTECC”

Copying Pencil

A. W. FABER
149 Queen Victoria Street

JAMES C. INGLIS, LONDON, E.C.General Manager Manufactory Established 1761



January i, 1909. THE CANADIAN ENGINEER 43

CONTRACTOR’S SUPPLIES

FOR SALE POLSON IRON 
WORKS, Limited

TORONTO, ONTARIO

To know where to look for what 
you want, to know where to dispose 
of what you don’t want is a great 
convenience, 
equipment, 
enable you to get in touch quickly 
with reliable men who wish to dispose 
of that which you require. Whether 
a buyer or a seller, you will find this 
department an aid to business.
RATES FOR 
MENT ARE 
BETTER SEND

Two 10, one 20 Stamp Mills 
complete with crushers, feeders, 
power, etc.

One pair 35 inch Trump 
Horizontal Turbines with shaft
ing, pulleys and floor stands. 
In perfect shape, run only 
three months.

You require special 
This department will

have the following :

THIS DE PART- 
VERY SPECIAL. 

FOR THEM.
i Horizontal Boiler 36 x 12.
1 Horizontal Boiler 38 x 14.
1 Horizontal Boiler 48 x n ' 6".
2 Horizontal Boilers 48
2 Horizontal Boilers 54 x 12.
1 Horizontal Boiler 60

FOR SALE X 12.A. F. FIFIELDCONTRACTORS’ MACHINERY.
1, 900 gallon Northey, vertical centrifugal pump. 
J> 735 gallon Morris, vertical centrifugal pump.
1 » 47° gallon Morris, vertical centrifugal pump. 
1, 400 gallon standard, horizontal 

pump.
1, 260 gallon Morris, vertical centrifugal pump. 
1, 8" horizontal centrifugal sand pump with hose 

and pipe.
1 » 9" x 10" Abell, semiportable engine and boiler. 
1, 8" x 12" àeiniportable engine and boiler.
1, 7" x 10" Champion portable engine and boiler.
1, 7" x 10" Victor portable engine and boiler.
], 7 1-2" x 12" Russell traction engine.
1, 7" x io" Cornell traction engine.
1, 48" x 20' semiportable tire box boiler.
1, 44" x 18' semiportable tire box boiler.
!» 39" x 14'8" semiportable fire box boiler.
1, 36" x 13' semiportable fire box boiler.
1, 48" x 10'9" semiportable return tube boiler.
1, 3o"x 12' semiportable return tube boiler. 
i> 30" x 10' semiportable return tube boiler.
1, No. 2 McCully rotary stone crusher.
1, set crushing rolls, 17" diam. x 10" face.
1, 3 1-8" x 6" Dominion rock drill with tripod.
1, No. 4 Waterloo concrete mixer.
1, portable concrete mixer with gasoline engine.
2, cement block machines with side and corner

plates.
1, io"x 10" x 10" steam driven air compressor.
1, 6" x 6" vertical double cylinder air compressor.
1, 6" x 6" vertical single cylinder air compressor, 
r, io"x 12" double cylinder, single drum hoist

ing engine without boiler.
1, 8" x 10" single cylinder, single drum hoist

ing engine without boiler.
1, 7" x 12" double cylinder, double drum steam 

hoist with boiler.
4, 7" x 10" double cylinder, double drum steam 

hoists with boilers.
1, 6 1-2" x 8" double cylinder, single drum hoist

ing engine without boiler.
1, 5 1-4" x 7" double cylinder, double drum steam 

hoist with oiler.
1, 5" x 7" double cylinder, single drum hoisting 

engine without boiler.
1, 5" x 7" single cylinder, single drum steam 

hoist with boiler.
A copy of our supply catalogue or machinery 

stock list for the asking.

St. Catharines, Ont. X 14.
2 Horizontal Boilers 60 x 16.

centrifugal

JARDINE UNIVERSAL
CLAMP RATCHET DRILL

6 Fitzgibbon Type Portable Boilers 
60 h. p. each, good for 60 lbs. 
steam pressure.

1 Heine Water Tube Boiler, 70 h. p. 
8 Heine Water Tube Bo

125 h. p.

2 Yarrow Water Tube Boilers, suit
able for Tugs or Steamers.

Indispensable for Machine Repairs, Fac
tories, Machine Shops, Bridge Builders, 
Track Layers, Structural Metal Workers, 
have use for it. Send for description. e r s
A. B. JARDINE CO.,

HESPELER, ONT.

Steam Shovels, Locomotives, 
Cars, etc.

Contractors’ and Railway Equipment
Telegraph, Telephone or Write Us.

FÊIf J? SJk Æ-ÆT- Great Bargains if you
act promptly in D.C

MOTORS
1—500 volt, 15 Kilowatt. 900 R. 1—250 volt, 11 

Kilowatt, 1150 R. 2- 260 volt, 8 H.P. 1—250 volt. 10 
H.P. 600 R. Built Specially for Hoisting Purposes.A. C. TORBERT& CO.

547-548 Monadnock Block, CHICAGO.
All in First Class Order and no 
Reasonable Cash Offer refused.

WRITE, WIRE, OR CALL.

ELEVATOR SPECIALTY CO.
Ctr. Lombard and Church Sts., TORONTO

FOR SALE
Rails—New and second-hand
Locomotives—Standard and

That the enlarged scope of the Port
age la Prairie Industrial Exhibition 
showed good results is plain from the 
$1,264 surplus the managers showed at 
the annual meeting last week.

narrow gauge.
Contractor’s Equipment. 

JOHN J. GARTSHORE
58 Front Street, West, TORONTOH.W. PETRIE, Ltd.

VancouverToronto Montreal

Lumber.—We quote dressing pine $32 to $35 per thousand; 
slock boards as to grade $24 to $28; cull stocks $20; sidings, $17.50. 
Ntrway pine is neglected in favor of Southern, which is much stronger 
*ti fibre and the price well maintained. Hemlock continues to sell

In steady demand; price 70 per cent, off list at factory for car-load lots- 
60 per cent, off list retail.

common

Steel Beams and Channels.—Quiet., y. VVc quote:—$2.50 to $2.75,
according to size and quantity; if cut, $2.75 to $3; angles, 
by 3**6 and larger, $2.50; tees, $2.80 to $3 per 100 pounds. Extra for’smal- 
ler sizes of angles and tees.

pretty
fieely. Some blocks have changed hands lately. Spruce flooring 
i» quoted at $25.00 and plenty moving. The season being practically 
over for shingles, there is but little movement in them, and prices are 
weak though unchanged at $3.20 for British Columbia. White pine lath are 
scarcer. No. 1 especially, we quote $4 for No. 1 and $3.50 for No. 2 firm. 
A good deal of varied stuff is moving, not so much good pine as cheaper 
goods, such as hemlock and spruce. But all kinds of Canadian lumber 
are likely to continue firm.

Stbtl Rails—80-lb., $35 to $38 per ton. The following are price, pet
gross ton, for 500 tons or over: Montreal, 12-lb. $45 16-lb
and 10-lb. $43.

Sheet Steel.—Market steady, with fairly good demand ; xo-gauge, $2. co • 
«.-gauge, $=.ss; American Bessemer,. .4-gauge, $3.35 ; i7, l8, and .o-gauge, 
$2.45; 22 and 24-gauge, $2.50; 26-gauge, $2 65 ; 28-gauge, $2.85.

Tool Steel.—Jowett's special pink label, xo54c. Cyclops, 18c.
Tank Plate.—3-16-inch, $2.50.
Tin.—Fluctuations continue abroad ; unchanged locally as to price 

but quiet meanwhile.

$44, 25

Nalls.—Wire. $2.55 base ; cut, $2.70; spikes, $3. There is a fair supply 
and no especial activity. 3

Pitch.— Very quiet; price, 70c. per 100 lbs.
Pig Iron.—Business continues quiet ; prices are decidedly maintained. 

Clarence quotes at $20.50 for No. 3; Cleveland, $20.50 to $21.00; in 
Canadian pig. Hamilton quotes $20.00 to $20.50.

Plaster of Paris.—Calcined, wholesale, $2; retail, $2.15. Trade quiet. 
Putty.— In bladders, strictly pure, per 100 lbs., $2.25; in barrel lots,

Wheelbarrows. Navvy, steel wheel, Jewel pattern, knocked down, 
per dozen; set up, $2235. Pan Canadian, navvy, steel tray, steel wheel! 
per dozen $3.30 each ; Pan American, steel tray, steel wheel, $4.25 each.
London ma?keterStronge'rnCS5 aC“Ve 3t Same prices’ to *5..5o. The

$2.05.
Rope.—Sisal, g54c. per lb. ; pure Manila, 1254c.. Base

Sewer Pipe.—
* * * *

Montreal, December 29th, 1908.

1 n\arkets f°r PiR-iron, steel and cognate lines is very dull, this
week. In hn gland,, there was absolutely nothing going on for several 
days the markets being closed over the Christmas holidays, which, in 
England, are more prolonged than in Canada. Owing to this, no cable 
advices of importance were received on this side at all. The tone of the 

I mar*et, in England, however has been rather improved, of late, owing

4-in. 6-in. 9-in. xo-in. 12-in. 24-in.
Straight pipe per foot ................$0.20 $0.30 $0.60 $0.75 $1.00 $3.25
Single junction, 1 or 2 feet long. .90 1.35 2.70 3.40
Double junctions ..................... 1.50 2.50 5.00
Increasers and reducers .................... 1.50 2.50
P. traps ....................................... 2.00 3.50 7.50
H. H. traps .............   2.50 4.00 8.00

4.50 14.63
.... 8.50

4.00 
15.00 

• *5-oo
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partly to the better outlook, not only there but abroad. In Germany, 
for instance, where the pool was dissolved some time since, there ap
pears to be a fair outlook for its renewal, besides which, notwithstanding 
all that is said to the contrary, a trade revival is expected in that country 
by many of the iron and steel men.

In the United States, there is practically nothing new. At the mo
ment, it would not seem that much business is passing or that much can 
be looked for for a few weeks to come. However, there are reports to 
the effect that some business is going on in the east, and from all that can 
be learned, makers are looking for a revival shortly after the beginning 
of the New Year. Whether these expectations will be realized or not is 
the most important question which concerns the trade at present.

In the local market, there is nothing going on nor does the trade look 
for much to happen for some time to come, 
market are holding practically steady, no alterations having taken place 
within the piast week.

Tar and Pitch.—Coal tar, $4 per barrel of 4° gallons, weighing about
500 pounds, roofing tar, $3.15 per barrel; roofing pitch, No. x, $1 per 100 
pounds ; and No. 2, 50c. per 100 pounds ; pine tar, $8.50 per barrel of 40 
gallons, and $4.75 per half-barrel; pine pitch, $4 per barrel of 180 to 
pound. (See building paper; also roofing.)

Telegraph Poles.—See lumber, etc.

* * * *

Winnipeg, December 29th, 1908.

Building operations and things in general among contractors are at 
their dullest at this season of the year, and will likely not be much im
proved for a few months. The feeling, however, is. that the spring will 
see a more marked revival of the building trade than has been the case 
for several years. Supply dealers are laying in large stocks. The prices 
of material are steady, and not much change is expected to take place. The 
West has had an excellent holiday season and business has been brisk. 
Local prices follow:—

Anvils.—Per pound, xo to i2j4c. ; Buckworth anvils, 80 lbs., and up, 
io%c. ; anvil and vise combined, each, $5.50.

Bar iron.—$2.50 to $2.60.
Beams and Channels.—$3 to $3.25 per 100 up to 15-inch.
Building Paper.—4% to 7c. per pound. No. x tarred, 84c. per roll ; plaia, 

60c.; No. 2 tarred, 62^5 c. ; plain, 56c.
Bricks.—$11, $i2, $13 per 1,000, thiee grades.
Cement.—$2.65 to $2.75 per barrel.
Chain.—Coil, proof, %-inch, $7; 5-16-inch, $5.50; 76-inch, $4.90; 7-16-inch, 

$4*75 i ^-inch, $4.40; 76-inch, $4.30; #-inch, $4.05; logging chain, 5-16-inch, 
$6.50; 76-inch, $6; %-inch, $8.50; jack iron, single, per dozen yards 15c. to 
75c* i double, 25c. to $1 ; trace-chains, per dozen, $5.25 to $6.

Dynamite.—$11 to $13 per case.
Hair.—Plaster's, 80 to 90 cents per bale.

Prices throughout the

Antimony.—The market is steady at 9 to 9J4.
Bar Iron and Steel.—Prices arc steady all round, and trade is quiet. 

Bar iron, $i.ec per 100 pounds; best refined horseshoe, $2.15; forged 
iron, $2.05; mild steel, $2.00; sleigh shoe steel, $1.90 for 1 x 76-base ; tire 
steel, $1.95 for ix 76-base; toe calk steel, $2.40; machine steel, iron finish, 
$2.10; smooth finish, $2.75.

Boiler Tubes.—The market is steady, quotations be;ng as 
lows:—2-inch tubes, 8j4c. ; 2^-inch, 10c.; 3-inch, ixJ4c. ; s>4-inch, 14&C. ; 
4-inch, 19c.

Building Paper.—Tar paper, 7, 10, or 16 ounce, $1.60 per 100 pounds; 
felt paper, $2.40 per 100 pounds; tar sheathing, No. 1, 55c. per roll of 400

per roll of 400 square

fol-

square feet; No. 2, 35c.; dry sheathing, No. 1, 45c. r 
feet, No. 2, 28c. (See Roofing; also Tar and Pitch).

Cement.—Quotations are tor car lots, f.o.b., Montreal, 
cement is $1.55 to $1.65 per 350-lb. bbl., in 4 cotton bags, adding 10c. 
ftr each bag. Good bags re-purchased at 10c. each. Paper bags cost 
2j4c. extra, or 10c. per bbl. weight. English cement is $1.65 to $1.85 
pci 350-lb. bbl. in 4 jute sacks (for which add 8c. each) and $2.20 to 
$2.40 in wood. Begian cement is $1.60 to $1.65 in bags—bags extra— 
and $2.10 in wood.

Canadian

Iron.—Swedish iron, 100 lbs., $4.75 base; sheet, black, 14 to 22 gauge, 
$3*75 i 24-gauge, $3.90; 26-gauge, $4; 28-gauge, $4.10. Galvanized—American, 
18 to 20-gauge, $4.40; 22 to 24-gauge, $4.65; 26-gauge, $4 65; 28-gauge, $4.90; 
30-gauge, $5.15 per xoo lbs. Queen's Head, 22 to 24-gauge, $4.65; 26-gauge 
English or 30-gauge American, $4.90; 30-gauge American, $5.15; Fleur de 
Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4*75» 30-gauge American, $5. 

Lead Wool.— $10.50 per hundred, $200 per ton, f.o.b., Toronto.
Pipe.—Iron, black, per 100 feet, #-inch, $2*5°» 76-inch, $2.80; #-inch„ 

$3*4°; M-inch, $4.60; x-inch, $6.60; iji-inch, $9; x%-inch, $10.75; a-inch, 
$14.40; galvanized, j6-inch, $4.25; %-inch, $5-75» x-inch, $8.35; -inch, 
$11.35; iJ4-inch, $13.60; 2-inch, $18.10. Lead, 6}4c. per lb.

Pitch.—Pine, $6.50 per barrel ; in less than barrel lots, 4c. per lb. ; 
roofing pitch, $1.

Chain.—The market is steady as follows:—#-inch, $5.30; 5-16-inch,
$4.05; 76-inch, $3.65; 7-16-inch, $3.45; Ya-inch, $3.20; 9-16-inch, $3.15; 76-inch, 
$3.05; M-inch, $3; #-inch, $2.95; 1 inch, $2.95.

Copper.—The market is steady at 15 to is%c. per lb. Demand con
tinues limited.

Explosives and Accessories.—Dynamite, 50-lb. cases, 40 per cent, proof, 
18c. in single case lots, Montreal. Blasting powder, 25-lb. kegs, $2.25 per 
keg. Special quotations on large lots of dynamite and powder. Detonator 
caps, case lots, containing 10,000, 75c. per 100; broken lots, $1. Electric 
blasting apparatus:—Batteries, 1 to 10 holes, $15
30 holes, $35; i to 40 holes, $50. Wire, leading, ic. per foot; connecting, 
50c. per lb. Fuses, platinum, single strength, per 100 fuses :—4-ft. wires, 
$3-5o; 6-ft. wires, $4; 8-ft. wires, $4.50; 10-ft. wires, $5. Double strength 
fuses, 1$ extra, per 100 fuses. Fuses, time, double-tape, $6 per 1,000 feet.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are:-—

; x to 20 holes, $25; 1 to
per cwt.

Roofing Paper.—60 to 67%c. per roll.
Lumber.—No. 1 pine, spruce, tamarac, British Columbia fir and cedar— 

3 I 4, a x 6, a X 8, 8 to 16 feet, $27.35, 3 x 30 up to 33 feet, $38.
Nalls.—$4 to $4.25 per xoo. Wire base, $2.85; cut base, $2.90.
Tool Steel.—9% to 15c. per pound.
Timber.—Rough, 8 x 2 to 14 x 16 up to 32 feet, $34; 6 x 20, 8 x 20 up to 3» 

feet, $38; dressed, $37.50 to $48.25.
Boards.—Common pine, 8-inch to 12-inch wide, $38 to $45; siding, No. 

2 white pine, 6-inch, $55; cull red or white pine or spruce, 6-inch, $24; No. 
1 ciear cedar, 6-inch, 8 to 16 ft., $60; Nos. 1 and 2 British Columbia spruce, 
6-inch, $55; No. 3, $45.

Flooring,—No. 2 red pine, 4-inch, $43;^°. 3 red, 4-inch, $38; No. 4 red 
and white pine or spruce, 4-inch, $28; ceiling, No. 2 white pine, 4, s, and 
6-inch, $55; No. 3 red pine, $38.

Lath.—No. 1 red and white pine mixed, $5-5°; No. 2. $4.75.
Shingles.—No. x British Columbia cedar, $4.25;

Queen's Head, $4.40; Comet, $4.25; Gorbal’s Best, $4.25; Apollo, xoH 
oz., $4.35. Add 25c. to above figures for less than case lots ; 26-gauge is 
25c. less than 28-gauge. American 28-gauge and English 26 are equivalents, 
as are American 10% oz., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—Prices are steady and unchanged, and the outlook is firm. The 

fcllowing prices are ex-store: Canadian pig, $18 to $19 per ton; No. 1 
Summerlee, $21 to $21.50; No. 2 selected Summerlee, $20,50 to $20.75; 
Carron soft $20.25 to $20.75; No. 3 Clarence, $18.75 to $19 per ton.

Laths.—Sec Lumber, etc.
Lead.—Trail lead is unchanged and steady, at $3.70 to $3.80 per

100 pounds, ex-store.
Lead Wool—$10.50 per hundred, $200 per ton, f.o.b., Toronto.

Lumber, Etc.—Prices on lumber arc for car lots, to contractors, at mill 
points, carrying a freight rate of $1.50. At the moment, the market is ex
ceptionally irregular and prices arc uncertain. Red pine, mill culls out, 
$ib to $22 per 1,000 feet; white pine, mill culls, $22 to $25. Spruce, x-in. 
by 4-in. and up, $16 to $18 per 1,000 ft.; mill culls, $14 to $16. Hemlock, 
log run, culls out, $14 to $16. Railway Ties: Standard Railway tics, 
hemlock or cedar, 35 to 45c. each, on a 5c. rate to Montreal. Telegraph 
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 30-ft., 
$1.75 to $2; 35-ft., $2.75 to $3.25 each, at manufacturers' points, with 5c. 
freight rate to Montreal. Laths : Quotations, per 1,000 laths, at points 
carrying $1.50 freight rate to Montreal, $2 to $3. Shingles: Ccdax 
shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nalls.—Demand for nails is moderate, but prices are steady at $2.30 per 
keg for cut, and $2.25 for wire, base prices

Pipe—Cast Iron The market continues steady at $33 for 8-inch 
pipe and larger; $34 for 66-inch pipe; $34 for 5-inch, and $34 for 4- 
inch at the foundry. Pipe, specials, $3.10 per 100 pounds. Gas pipe is 
quoted at about $1 more than the above.

Pipe.—Wrought and Galvanized.— The market is steady, moderate-sized 
lots being: 1-4-inch, $5.50 with 63 per cent, off for black, and 48 per cent, 
off for galvanized ; 76-inch, $5.50, with 59 per cent, off for black and 44 per 
cent, off for galvanized. The discount on the following is 69 per cent, off 
for black and 59 per cent, off for galvanized; 54-inch, $8.50; %-inch, $11.50; 
i-inch, $16.50; 1 J^-inch, $22.50; 154-inch, $27; 2-inch, $36; 254-inch, $57.50;
3 inch, $75.50; 354-inch, $95; 4-inch, $108

Railway Ties.—See lumber, etc.
Roofing—Ready roofing, two-ply, 64c. per roll; three-ply, 86c. per roll 

of too square feet. (See Building Paper; also Tar and Pitch.)
Rope.—Prices are steady, at 9 i-2c. per lb. for sisal, and 12c. for Manila. 

Wire Rope, crucible steel, six-strands, nineteen wires: K-in., $2.75; 5-16, 
Î3 75Î $4-75» 54, $6; 7i$7-25» Ht $8.50; 76, $10; I in., $12 per 100 feet.

Shingles.—See lumber, etc.
Spikes.—Railway spikes are in dull demand and prices are steady at 

$2.40 per 100 pounds, base of 554 x 9-16. Ship spikes arc also dull and 
steady at $3 per 100 pounds, base of 76 x 10-inch and 76 x 12-inch.

Steel Shafting.—Prices are steady at the list, less 25 per cent. Demand 
is on the dull side.

Steel Plates.—The market is steady. Quotations are: $3.15 for 3-16, $2.25 
for >6, and $2.15 for % and thicker; xa-gaugc being $2.30; 14-gauge, $2.05; 
and x6-gauge, $2.xo.

No. 2, $3.75; band

The Storage
BatteriesD.P.

:

all parts of theare in use infiS

World.
CONTRACTORS to the 

BRITISH ADMIRALTY, WAR OFFICE 
& MUNICIPALITIES, as well as 
of the COLONIAL GOVERNMENTS.

The Company are

many

Headquarters—

bakewell,
Derbyshire,

ENGLAND

Agents—

Messrs. W. J. O’LEARY & C°-
36-38, Recollet St.,

MONTREAL- Estb. 7888. J
432-436 St. Paul St. 

MONTREAL
Proprietors of THE;MONTREAL SPRING AND AXLE WORKS

B. J. COGHLIN CO• 9

ENGINEERS AND RAILWAY SUPPLIES
SPRINGS 
CROW BARS

WIRE ROPE 
CHAIN

TRACK TOOLS 
GUY ANCHORS 

COTTON WASTE, Etc.
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AN “ALLEN” RECORD
THIS CAN’T BE BEAT

John F. Allen.
Dear Sir :

“When we order another riveter it will certainly be an 
ALLEN, because this one has given the very highest satisfaction, 
doing perfect work and is right on the job, so that we'are thoroughly 
satisfied with the machine in every way."

Manitoba Iron Works,
T. R. Deacon, Mgr.

Special Riveters Designed to meet all Requirements

M
m

Winnipeg, Man.

JOHN F. ALLEN, 370-372 Gerard Avenue, New York, U. S. A.
Llebers and W.U. Codes: “Riveters” Established 1872

Double House Villa at Paisley, Scotland. All 
blocks in building and surrounding wall the 
product of a single “IDEAL" machine.

RAILWAY TIES. Better Than Natural Stone
With all their advantages over natural stone as a building 

material, IDEAL Concrete Building Blocks may be 
profitably manufactured and sold anywhere at prices even 
lower than brick or lumber.

One of the great agencies in wiping 
out our forests is the demand for rail
way ties. The long continued efforts 
to make a metal tie have been aban
doned, and two years ago the Pennsyl
vania company began tree planting on 
a large scale to meet its own needs. It 
has set out over 2,000,000 trees, a fact 
which will have a large and beneficent 
influence on the water supply and the 
control of floods in the neighborhood of 
the Pennsylvania forest preserves. Now 
the company is going in on a large scale 
for a plant for the preservation of ties 
by creosote, 
treatment will prolong the life of a tie 
to three times its present usefulness. As 
the railroads of the country use 100,000,- 
000 ties yearly, such a result would very 
greatly reduce the draft now made upon 
our mountain forests. Therefore, those 
interested in the conservation of national 
resources will watch the Pennsylvania’s 
experiment carefully. Practical railroad 
men, however, will have their doubts. 
Hardening wood by creosote treatment 
is no new thing, 
tried and failed almost as often as has 
the attempt to substitute metal ties for 
tree trunks. Of course the Pennsylvania 
is making its investment in full knowl
edge of previous failures, and it must 
hielieve that it has found something 
better than its predecessors knew. It 
may be that, like the cheapening of alu
minum, the lengthening of the life of 
railroad ties will be reached at the end 
of a long line of failures.

£

HI ggE ■m-À'VJT I In England and Scotland where architectural beauty and 
=5 jjag I everlasting durability are prime requirements, IDEAL
If.; mmum I Concrete Machines are rapidly taking the place of other

i-H-r B ■ I; If I sources of building material supply. Some of the advant-m li J aeesof> Be J IDEAL
■ I
isfi
■ v -___ Face-Down 

Interchangeable

Concrete MachineseZl iiv

Greater range of artistic possibility, 
produces endless varieties ot face designs.

The same machine

Greater resistance to heat and cold. Fire-proof under all conditions. Hollow blocks give nracticallv 
rrost-proof construction. y 3

Lower in cost: “IDEAL” Blocks in any design produced lor a fraction of the cost of stone.
The Ideal Concrete Machine is the only machine legally built on the perfected face-down principle, 

auowmg the use of rich facing material with coarser mixture for back 
otbiock. Interchangeable features found in ••IDEAL'' alone more 
than double its range of use and profit, often saving the purchase of 
several special machines, The “IDEAL” is simple, rapid and durable 
and its cost of operation is lower than that of any other machine, 

oee our exhibit at the Convention of the National Association of 
Cement users, Central Armory, Cleveland, Ohio, Jan. 11-16, iqcq. Of 
value to every Architect, Contractor, Builder and Dealer. Display of 
Ideal Interchangeable Blcck Machines and full line of concrete machin
ery. Our new 
world.

The theory is that the

5

«§1
development of concrete blocks will astonish the building 

Well worth coming expressly to -1

IDEAl CONCRETE MACHINERY CO., LIMITED
215 King St., London, Ontario, Canada

V Two ■
Sizes :

Model “A’ 
< 16 in Length
Model “E” 24 In. Length

Canadian Sales Agents : MUSSENS, Limited, Montreal, 
Toronto, Winnipeg, Vancouver

PORTLAND
CEMENTVULCANIt has indeed been

WILLIAM G. HARTRANFT CEMENT CO., LIMITED
Sole Selling Agents, MONTREAL

MICHIGAN WHITE CEDAR __ _ , ,
Best to last. 150,00D Poles in "Stock ROLES AND TIES

too.ooo Ties at our Sorting Yards * *
We have been in the Cedar Pole and Tie Business 2S

l
50,000 Trolley Ties at Bay City Yard

w. C. STERLING & SON CO.,=MONROE, MICH.
Yards^ BAY CITY, QMER, BOYNE FALLS, CASS CITY and MONROE

“SAMSON”Canada’s Best

THE OWEN SOUND PORTLAND CEMENT CO.
- - .Vli---- --------------1 LIMITED

WRITE FOR PAMPHLET
“CEMENT, HOW TO USE IT, HOW TO BUY IT." General Sales & Head Office, Owen Sound, Ont,



46 THE CANADIAN ENGINEER January i, 1909.

STEAM SHOVELS
If A high-class and powerfulÆ ^ R A

m U machine, absolutely reliable 
under all conditions of service.

JEJ
m

y
___,^*j±~*«****<*~*—'1 ...:

CONTRACTOR’S LOCOMOTIVES
y Especially adapted for contractors, mines, 
and industrial service, where sharp curves 
and light rails require a short rigid wheel 
base and a minimum load per axle, combined 
with a maximum hauling capacity.

y Any desired design built to suit purchas
ers’ requirements.

± -L

► ■ -S'
~7

X—#.......__

MONTREAL LOCOMOTIVE WORKS, LTD •9

Bank of Ottawa Building, Montreal, Canada

The U. S. Hi^gh Pressure Ball-Cock
C. L BERGER & SONS7

Valve s 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 for high or low 

pressure.

r . . ",!
!«■ 1*1

-

LA
N ",

H Guaranteed.
EjU

SEND SAMPLE ORDER.

5JULIAN D’ESTE COMPANY, 24 Canal Street, BOSTON, MASS.

Established 1871Burnham Deep Well 
Pumping Engines Precise Mining 

and Engineering 
Transits S Levels

Ft

9
ADAPTED FOR NON-FLOWING' ARTESIAN 

TUBULAR OR BORED WELLS

SIMPLE AND POSITIVE
valve motion always under Perfect Control

1908 CATALOGUE MAILED ON APPLICATION

Mr

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

Send for illustrated Catalogue and Manual

Boston, Mass.

1
JLS
mmd

Blr
% ' DARLING BROTHERS, LimitedWj

TORONTO
FRANK DARLING, Agent

MONTREAL WINNIPEG
VANCOUVER, B.C

: :



For LAND and MARINE BOILERS! k
lia illfT:; m

WITH PLAIN ENDS 

OR FLANGED TO 

ANY REQUIRED SHAPE

i

&
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The universally satisfactory record ot “THE MORISON 
proclaims it the best furnace made.

MANUFACTURED BY

THE CONTINENTAL IRON WORKS West and Calver Sts.
Borough of Brooklyn,

J Near 10th and 23rd St. Ferri: NEW YORK
Sole Canadian Agent—MR. GEORGE HOLLAND, M. C. Soc. C. E.. P. 0. Box 529, MONTREAL.

Westinghouse Motor Driven Hoist

Canadian Westinghouse Co., Limited
General Office and Works, HAMILTON, ONTARIO.

For particulars address nearest office

922-923 Union Bank Bldg.,
WINNIPEG.

Traders Bank Building. 
TORONTO.

439 Pender Street, 
VANCOUVER.

232 St. James Street 
MONTREAL.

134 Granville Street, 
HALIFAX.

Morison Suspension Furnaces

Drive

Leaving superior efficiency 
out of the question.
two points strongly favoring motor-driven 
apparatus are, the flexibility of location and 
simplicity of connection to the service supply, 
requiring only small wires which may be readily 
located and extended or moved, with little 
trouble ; as frequently as desired.

Individual Electric=Motor
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WE READ AND INDEX

SIEE1 OPEN HEARTH
Rolling and Sugar Mill Machinery ; Locomotive, Railroad and 
Bridge Work, etc.

In our offices daily the Principle

Engineering and Technical Journal and 
Proceedings of Engineering Societies

of the world, and can furnish particulars of all articles of 
importance that have been written on any Engineering 
or technical subject.

tUË*%UA. CCMC ^teel Castings of all shapes and sizes, from i lb 
*"***""M\rF,MEL up. Superior for Crankshafts, Gearing and 
other purposes where great wearing results are required.CASTIIBS CHESTER STEEL CASTINGS CO.,
Works—CHESTER, Pa. THE TECHNICAL INDEXOffice—407 Samson St. PHILA.

CORRESPONDENCE SOLICITED

PUBLISHED IN ENGLISH AND FRENCH.

Carefully classified according to speciality appears 
Monthly (since April 1903,) and contains the title, with 
concise explanation when necessary, of all the articles of 
importance appearing in the engineering journals, as 
well as . the titles of the various new books published 
on engineering subjects. It has already recorded
60,000 articles of Interest.

The Cleveland Bridge and Engineering 
Company, Limited

GENERAL ENGINEERS and CONTRACTORS
DARLINGTON, ENGLAND

THE TECHNICAL INDEX supplies its sub
scribers with copies of articles on any engineering 
question.

Inquiries in any language promptly 
attended to.

The Publishers, The Technical Index
51, Rue de l’Aurore, BRUSSELS

■

«■HruKtl'i1 '.im’-vi feâJiÜiiiiil liiii m ÉËP

DYNAMO-ENGINE Mi) SETS.
FUEL-GAS;GASOLENE. H.R
01L -v-f^ALEPHOL.1I-ih _

eJrar
NOW.KL '!.m

IT.m

l

: Uii) BUFFALO METER CO.,
MANUFACTURERS OP

IMil i&ater MetersVsgrr«.o,«iv^i
290 Terrace

buffalo, n . y.
Over 100,000 in

'

EE- use.

o

IRON AND STEEL ROOFS, PIERS, 
CYLINDERS, RIVETTED

FOR WAREHOUSES, LANDING
JETTIES, CAISSONS, FLOORING 
COLLIERY PLANT and all Con

structional Iron and Steel Work

TheGIRDERS ENGINEERING TIMESSTAGES,
PLATES, THE WEEKLY NEWSPAPER 

OF COMMERCIAL 
ENGINEERING
32 PAGES

PRICE TWOPENCE

Annual Subscription, 10s., 10d. 
Foreign 13s. Od.

advertisements

Prepaid Advertisements, clarified under head* 
iniw 7rdrr Appointments Open - Situation, 

Wanted—Partnerships—Wanted—For Sale, &c.

By the Link Four Lines or under, 21-, each addi 
tional line, 6d.j the Line Averages Six Word,.

By the Inch, 6/-per inch, Single Column One 
insertion.

SUBJECT TO DISCOUNT 

20% oft 13 Insertions; 25% off 26 Insertions; 
33^% off 52 Insertions.

A Specimen Copy sent post free upon application to

THE PUBLISHER
6 Bouvbrib Street, LONDON, E.C. 

Canada Montreal New^Co., 386 and 388 St. J.me.

Toronto News Co., 42 Yonre St., Toronto.

1 tn.iiuT

/l/FK/N
" Measuring Tapes and Band 
'}'-------------------- Chains—-------------------

are especially designed to meet the exacting 
needs of expert engineers. Every test 
them superior to all others.

Hi
proves

A full Hne Is now made in Canada, the only plant of its kind in 
tne Dominion. Catalogue on request.

TN£/(/F/r/Aff?l/LE/?0. Windsor- 0nt-; 26 Holborn,
L- v * London, E.C., Eng.

of Canada, Ltd.



Some of the Users of

GOLDIE CORLISS 
STEAM ENGINES

Dominion Iron and Steel Co., Sydney, N.S. 
Dominion Coal Co., Glace Bay, N.S.
Windsor, Essex & Lake Shore Ry., Kingsville, 

Ont.
Galt, Preston & Hespeler Elec. Ry., Preston, Ont. 
Corporation of Prince Albert, Prince Albert, Sask. 
Cosmos Cotton Co., Yarmouth, N.S.
Grand Trunk Railway System, Stratford, Ont. 
Alexander Brown Milling Co., Toronto, Ont. 
Corporation of Barrie, Barrie, Ont.
Superior Portland Cement Co., Orangeville, Ont. 
Corporation of Strathcona, Strathcona, Alta. 
Belleville Portland Cement Co., Belleville, Ont. 
MacGregor-Gourlay Co., Galt, Ont.
Corporation of East Toronto, East Toronto, Ont. 
Lang Tanning Co., Berlin, Ont.
Canada Coating Mills Co., Georgetown, Ont. 
Beardmore Belting Co., Acton, Ont.
Corporation of Indian Head, Indian Head, N.W.T.

Raymond Milling & Elevator Co., Magrath, Alta. 
Galt Malleable Iron Co., Galt, Ont.
Farmers Milling & Elevator Co., Prince Albert, 

Sask.
Corporation of Kincardine, Kincardine, Ont 
Lion Brewing Co., Berlin, Ont.
St. Lawrence Starch Co., Ltd., Port Credit, Ont.
Ellison Milling & Elevator Co. Limited. Leth

bridge, Alta.
Standard Fitting & Valve Co., Guelph, Ont. 
Waterloo Knitting Co., Hawthorne Mills. 
Bathurst Lumber Co., Ltd., Bathurst N.B. 
Kaufman Rubber Co., Berlin, Ont.
The T. H. Taylor Co., Chatham, Ont.
Jas. Davidson, Ottawa, Ont.
Central Electric & Gas Co., Portage La Prairie, 

Man.
Strathroy Furniture Co., Strathroy, Ont.

The GOLDIE ® McCULLOCH Co. Limited
GALT, ONTARIO, CANADA

B. C. SELLING AGENTS 
Robt. Hamilton & Co. Vancouver, B. C.

QUEBEC AGENTS 
Ross & Greig, Montreal, Que.

WESTERN BRANCH 
248 McDermott Ave. Winnipeg, Man.

WE MAKE
Wheelock Engines, Corliss Engines, Ideal Engines, Tangye Frame Riston Valve Saw Mill Engines, Boilers, 
Heaters, Tanks, Steam and Power Pumps, Condensers, Flour Mill Machinery, Oatmeal Mill Machinery, Woodworking 

Machinery, Transmission and Elevating Machinery, Safes, Vaults and Vault Doors.

ASK FOR CATALOGUES, PRICES AND ALL INFORMATION

THE CANADIAN ENGINEER 49January i, 1909.
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Waterous Engine Works Co.
BRANTFORD, CANADA.

WTAW A"A

S'"
; 111

u
<dsi1 b

i

m :

n

a mdem Compound Automatic McEwen Engine. 
Ontario operating 400 K. W. Generators.

Write for our latest Bulletin and Prices.
are in use in

PUMPING MACHINERY
THE RESULTS FAR OUTDISTANCE ANYTHING THAT HAS EVER BEEN PREVIOUSLY 

CCOMPLISHED WITH A PUMPING ENGINE.”—Professor Orr’s Report
TRIPLE
Expansion
High-Duty
Pumping
ENGINE

OFFICIAL TRIAL 
By Professor Orr, 

Transvaal Uni
versity.
ENGINE 

DIMENSIONS 
Cylinders 23, 43 
and 64 in Diam. 
Rams, 3 Single- 

* acting, Direct cou- 
' pled. Stroke 3 ft., 
Steam Pressure, 

^ 180 lbs. Super
heated, 120 Deg.

Fah.

ENGINE RESULTS 
Actual WaterPum- 
ped into Reservoir 
per hour 106,353 
gallons, Effective 
Head 
Lift 975.5 feet. 
‘WORLD’S RE

CORD for STEAM 
ECONOMY.”

DUTY
In water actual
ly delivered In
to Reservoir 
183.6 Million 
foot lb., per 
1000 lb. of 

steam.
Combined Me
chanical Effici
ency of Engine 
and Pumps 93.41%

Vj

agÉÉEr5bsJ: 1
fc\

ONE OF FOUR re

supplied to

The RAND 
WATER 
BOARD.

n One
k\MAKERS OF

Pumping 
Machinery 
for Water
works,
Sewage 
Works,
Mines, etc.

LV
2

kWl-.'’0*M ./ X■

M*ksi■
■

,:m

HATHORN DAVEY & CO., LTD., LEEDS, ENGLAND
PEACOCK BROTHERS,

ENGINEERS.
Sole Canadian

Agents. Canada Life Building,
MONTREAL.
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!a5 Armstrong Tool Holders
Patented Feb. 28, 1893.

SAVECOST LESS
All forging and 

tempering, 
70% grinding 

90% tool

than the steel and 
first dressing 
in a forged Make

* One lb. of 
Tool Steel Equal 

Ten lbs. in Forged Tools ^3||§ 
-----------

Y~ write for Catalogue

wWr f

ARMSTRONG BROS. TOOL CO.
107 N. Francisco Ave., Chicago, U.S.A. 

“The Tool Holder People”

JONES & MOORE 
ELECTRIC CO■ •i

LIMITED.

294-300 Adelaide St. W.

TORONTO.
3

MANUFACTURERS
OFA

Dynamos & Motors
FA I FOR LIGHT AND POWER

2,000 Machines 
now in use.

SUPPLIES and REPAIRS FOR ALL SYSTEMS.

;

B
ON ACCOUNT

of their extremely low cost of operation 
and the small amount of attention required

GOULDS EFFICIENT 
POWER PUMPS

growing in favor wherever they 
installed. Let us send you Catalog of 
Pumps for every service.

are are

GOULDS PUMP CO.
Phone Main 1054. 513 Coristine Building 

MONTREAL
WORKS AT SENECA FALLS, NEW YORK

THE CANADIAN ENGINEERJanuary i, 1909. 5i

DryingHot Blast
Appliances 
of all Kinds

Heating
Systems

s For Drying Wood, 
Leather, Fruit, 
Brick, Hie, Rub
ber, Cloth, Wool 
and Paper.

For Schools, Col
leges, Hospitals, 
Public Buildings, 
Factories, Mills, 
Etc.

I

y
Lumber Trucks, Factory Trucks, Brick Cars, Turntables and Rail.

Stationary and Portable Forges, Cupola Blowers, Exhaust Fans, Planing Mill Exhausters, Dust and Shaving Separators, 
Steam Specialties, such as Back Pressure Valves, Exhaust Heads, Steam Traps, Etc.

Vertical and Horizontal Engines .

For Particulars Write to
SHELDONS, Limited, Gait, Ontario .

Engineers and Manufacturers.
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<nMICHIGAN
LUBRICATORS

ENGINEERS
SIIK: WE WANT YOU TO HAVE 

A COPY OF OUR NO. 10 
CATALOGUE — 108 PAGES — 

SENT FREE
10E-

r
- I g

I
V'"'

MICHIGAN LUBRICATORS
Money back any time 

within thirty days after 
date of sale if Lubricator 
does not prove entirely 
satisfactory.

CYCLONE RURAL

....... :............"Jr J

[ j
mrtprj

-O'
FIG. 101:

ALL LARGE JOBBERS HANDLE THEM.

MICHIGAN LUBRICATOR CO.
DETROIT, MICH.

V

FIG. 105

JOHN DATEHOPKINSON’S 
Patent Safety Boiler Mountings 

and
VALVES

BRASS FOUNDER 
AND COPPERSMITH

Manufacturer of

DIVING
APPARATUS

152-154 Craig St. West,
MONTREAL, QU

British Manufacture. Highest Quality.

m
Mine Managers hav

ing High Pressure 
Steam Plant 
should use

R)
‘ I McDaniel 

IMPROVED
STEAM TRAP Ma,

WILL SAVE 
YOU MONEYI
Steam can’t blow 

WaterHopkinson’s Patent 
Safety Boiler Mount
ings and Valves.

Pump Regulators and Reducing 
Valves for all purposes

Send for Catalogue

THE GARTH CO., 26-36 Craig Street West, Montreal. 
IDEAL STEAM SEPARATOR & SUPPLY CO., 73 AdelaideE., Toronto

i

These are largely 
adopted in all the most 
up-to-date English 

Collieries. ICE TROUBLES IN HYDRAULIC POWER WORK.
AND

4

METHODS OF OVERCOMING THEM
Catalogues and full particulars 

on application to
BY JOHN MURPHV

Electrical Engineer, Department of Railways and Canals and 
Board of Railway Commissio7iers for CanadaPEACOCK BROTHERS

A Contribution of unusual interest to all engaged in work 
of this kind. Reprinted from the " Canadian Engineer” of 
May 1st, 1908,

Engineers,
CANADA LIFE BUILDINGS.

MONTREAL. PRICE 10 CENTS
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Whatever the Service, results are sure and satisfactory
with the 1908 type

HAYWARD

Orange Peel and Clam Shell
BUCKETS

y

We build buckets for handling all materials and to meet 
every possible situation, also digging and dredging 
machinery of the highest standard. 1
Our Catalogue will prove it to your satisfaction

THE HAYWARD CO.,50 Church Street, New York City

r'i,i
CANADIAN PIPE COMPANY ltd.

VANCOUVER B.C. p.oboxems.HEAD OFFICE

Write for Catalogue.
No Frost Breaks, no Corrosion, no Electrolysis. It is easily and cheaply laid. Its carrying capacity

is never decreased by rust.

GALVANIZED WIRE WOUND WOODEN PIPE

c
Wlmlm m 11illmmilmm

If]I U :

mmamirninnii fly11 i

r1i. vji ••
4

i >Ü ;! IP : !ill ;!

I:: l: K\::i

lljyljpjîgtiiIIMmIMUMBMSâ IlmmlmMmOMLii THE DOMINION WIRE - WOUND-WOOD WATER PIPE
Showing special method of winding with two independent parallel wires.

The great advantage of this is that in event of one wire becoming damaged, the 
pipe still retains a factor of safety of 2.5.

E!
Ü&

End view
of ’ " 1®!

Pipe and 
Coupling

Made only by
m THE DOMINION WOOD PIPE Coy., Ltd.,

NEW WESTMINSTER. B.C.m'Z.»■ ; vm Also manufacturers of continuous stave pipe for irrigation and power purposes.
Write for Catalogue.

TIME IS MONEYo
"V.

% As an example of the truth of this old maxim we would ask our pro
spective customers to compare the time occupied in building other 
permanent dams with the following statement of work we have done.

A dam 70 feet high x 450 feet long completed in 6 4-5 months 
after laying the first concrete.

A dam 27 feet high x 250 feet long completed in two months after 
laying the first'concrete.

A dam 10 feet high x 194 feet long completed in 22 working days.
Correspondence Solicited.

&
IDI Ü
folk■

zO?" ■ //. V//.

AMBURSEN HYDRAULIC CONSTRUCTION COMPANY of Canada, Ltd.
519 CORISTINE BUILDING MONTREAL



Inks, Drawing ...................
Inspection Companies .. 
Instrument, Engineering

Ladles .........
Lubricators 
Lead Wool 
Locomotives

IS
52
2

43, 46

Machine Tools ............................................
Machinery, Elevating and Conveying 15

“ Washing .................................
Coal Cutting and Equip-

14

IS

ment ..............................................................
Metals .............................................................
Mining, Mill, Machinery . ...ii, 14, 
Molding Machinery 
Motors

IS
3

IS
IS

43, 47, Si

Oils 1
Oils 12

Gas Producers
Gears ................
Governors

7
11
11

Schools, Engineering
Sewer Pipe ..................
Shovels, Steam .........
Shafting .......................
Steam Specialties ...
Steam Taps .................
Springs ..........................
Stone, Crushers ....
Steel, Drawn ..............
Screw Plates ............
Surveying .....................

Tanks ..........................................
Telephone Supplies ............
Tenders called for ............
Tools ............................ ................
Tool Steel ...................................
Track Tools ..................... ,..,
Tracks ..........................................
Turbines .....................................
Turbines, Steam and Water

Valves, Check ............................
Valves and Hydrants ....7, 
Vises ............................................ .

Points .......................
Poles and Ties .
Presses, Hydraulic
Preservatives .........
Pumping Engines 
Pumps, Steam and Power, 2, 43, 51, 56
Positions Wanted

5i 56
49 45
16 15
18 7

46

42

Railway Supplies ..
Riveters .......................
Reinforced Concrete 

1 Regulators, Pressure 
Reinforcing Material
Roofs ..............................

47 Rules and Tapes

44
45
47

16, 45

48, 50

Engines, Steam, etc., 13, 14, 49,50,
Engines, Corliss .......................................
Engines, Hoisting .....................................
Engines, Steam............................................

Feed Water Heaters .
Fence Wire ................
Fireproofing Material

Files and Rasps 
Flue Linings ... 
Foundations .... 
Foundry Supplies 
Furnaces ..............

2,

4,

Dams .......................
Derricks ................
Diving Apparatus
Drills, Twist.........
Dredges ................
Dynamos ................
Electrical Machinery and Supplies 

etc. ...
Elevators 
Explosives 
Engines, Gas

53
16
52

12, 43
2

5i

1, 4,

Gasoline and Oil
2, 14, 17, 48 

6, 7Engineers, Consulting

Batteries, Storage ..................... ................
Belting ............................................................
Belt Dressings ............................................
Boilers, Marine, Stationary, and
Books, Technical ..............

Water Tube .........
Bridges, Roofs, Trusses
Brick, Pressed ...................
Buckets ..................................

G 3,

Cars .....................................
Cars, Steel .....................
Castings and Forgings
Calcium ..............................
Caissons ............................
Cement Machinery . ..
Cement, Portland..........
Chains ..............................
Chimney Tops ..............
Contractors’ and Railway Equip
ment ............................................................ ..

Condensers ...................................................
Construction .................................................
Cupolas ..
Contractors 
Concrete Mixers and Machinery... .
Crushers and Pulverizers .....................
Concrete Piles ............................................
Contractors’ Machinery . .2, 5, 16,
Cranes, Travelling ...................................
Crossings ........................................................
Culverts ...........................................................

5,
44.

10,

Wall Coping .........
............ i Water Meters . —
7. 14. i'5 Water-Tube Boilers
...... 47 Water Wheels .........
............ 53 Welding Processes

7 Wire and Cable.... 
15 Wire Cloth ................

13Packing .....................
Patent Attorneys . 
Pencils, Drawing .
Pipe, Wood..............
Pipe Wrought Iron 
Pipes, Cast Iron .

48
14, 43 55

11
17

2, !» 44, 47, 55
55

pages on which may be found advertisements 
of desired materials.

Numbers indicate

Axles 44
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BUYERS* REFERENCE

RAILWAY ENGINEERING
By CECIL B. SMITH, Ma. E.

Treats chiefly of location, construction and maintenance, thus enabling the young engineer 
to take a more intelligent interest in and general understanding of thei general principles on 
which railways are surveyed, constructed and operated, 
is fairly well.tried and established. It gives each part its due importance, the combination 
of the whole subject technically considered as a ground work for future^study.

A 200 Page Treatise, Fully Illustrated.}

Care is taken to give only what

TheJPrice is $1.50. 

ALL ORDERS FOR COPIES SHOULD BE ADDRESSED TO

The Book Department, Canadian Engineer
TORONTO6 2 Church Street
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H BIS WIRE ROPE
ALL KINDS AND ALL SIZES AND FOR ALL PURPOSES

STANDARD AND LANG S PATENT LAY 
Prices Rig'ht 

ROPE FITTINGS
PromptijSIiipmeiYts

■■I _ P5>P:;E;;: g:R;EAS
The B. GREENING WIRE COMPANY, Limited

HAMILTON; Ont. MONTREAL, Que.

EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD.

Bare and Insulated Electric
WiresGENERAL OFFICES 

AND FACTORY, 
MONTREAL, Canada.

TORONTO OFFICE, 
TRADER'S BANK 
BUILDING.

v

l

Reach The Principal Contractors Through The CANADIAN ENGINEER
Municipal Contracts should be let at the lowest possible figure. You 
cannot secure low bids unless you place your proposition before a laree 
number of contractors. The larger the number, the greater the competition 
and consequent saving. More contractors look for proposed

THE CANADIAN ENGINEER
than in any other engineering publication in Canada

CANADIAN ENGINEER
ONLY CIVIL ENGINEERING PAPER IN

MONTREAL

work in
x

CANADA
WINNIPEGTORONTO

»^tS,AJt£Z JLW. »OILERS• •

icure. No pay.______
To The “OenBNA " Boiler Compo Company. Peel Biogley, July 29th, 1907.
doing: all you guaranteed it would ho under th?conditions—biJ'cure*"1n!!" above ComP<j .'Striving us satisfaction, and 
six weeks now running our boiler will be perfectly clean Wei hnv. lP ' uld Wl' tbmk b>' ,hl' end of lhe present troubled with .cale. ____________________ C>^urs^ti,T7.'“ '° **■* who «"

OO DEN A nnn I, rmÜwlîïi'Ü?1 °f " 0efdcnA-'' *"'1 be'smrtfor trial on this bafo!
OGDEhA BOIhiu COMPO CO.. Bradford. England

Canadian Agent, ALFRED CLEWORTH, 8 Ruskin

“OGDNA” 
FLUID COSTS 
A LITTLE 
SAVES A LOT

No Foaming 
or Priming 
or Damage 
to Engines.

Established 1865
Ave., TORONTO.

Babcock & Wilcox. Ltd.
PATENT

WATER - TUBE BOILERS
DURABILITY

Over 7,000,000 H. P. now in use

;1

r=r ;;........ ..
SAFETY ECONOMY

t\
!

HEAD OFFICE FOR CANADA.—11 PLACE D’ARMES, MONTREAL
Branch Office,—Traders Bank Bldg., Toronto

----- Our text-book STEAM sent gratis

Wjwg ;
‘B., & W.* Boiler Fitted with Superheater

on request.
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EDGAR ALLEN Our SPECIAL MULE
GIANT CRUSHER

(Si CO. 
Limited

Imperial Steel Works 
SHEFFIELD. England The Heaviest Leather 

Belts on the Market
Every Foot Solid Leather

Manufacturers of
The Edgar Allen

HIGH SPEED STEEL d. k. McLaren
Limited.
TORONTO 

200 King West

TRADE MARK

Ja^MA_RDE NJNjgv
MONTREAL 

309-311 CraigWest
QUEBEC 

21 St, Peter Street

VANCOUVER 
418 Abbott Street

ST. JOHN, N. B.
64 Prince William Street

and best grades of

TOOL STEEL
Stocks carried by our Agents :

SINGLE AND DUPLEX POWER PUMPS.
CONDENSERS. TRAVELLING CRANES

Williams & Wilson, 320 St. James St., Montreal 
H. W. Petrie, Ltd., 131 Front St. West, Toronto 
A. R. Williams Machinery Go., Vancouver 
Canadian Fairbanks Co., Winnipeg

Manager for Canada :

Thos. Hampton, 320 St. James St., Montreal
POINTS and CROSSINGS

and Tramway Layouts
j -v

<jmp£R\aC>Made of

THE SMART-TURNER MACHINE CO., LIMITEDMANGANESE STEEL Hamilton, Ontario

j. c. McLaren
BELTING Co

The
TORONTO
MONTREAL

“ QUALITY ” is more important than price when you buy

LEATHER BELTING
“CLIMAX ”

SADLER & HAWORTH,
You will be satisfied with both if you get

Tanners and Manufacturers of

OAK LEATHER BELTING.
Factories at 

Montreal & Toronto
tranches at

St. John, N.B., Winnipeg & Vancouver

The best all-around Vise 
in the WorldThe Parker Vise

48 different styles to choose from and. in sizes to suit all trades and conditions.
If you have not inspected the Parker, you have pot seen the perfection in Vises.

Send for catalogue and if you qre thinking of purchasing a Vise you certainly will 
choose a Parker.

The Charles Parker Co
Office and Factory, 

Meriden,

•»
New York Salesrooms,

32 Warren St.. F Conn.


