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A Stran'd'of Lead Wool Coiled up for transit

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

Phone Main 
"J ost around the corner from Queen and Yongc"

Sole J1 istrl butors In Canada for the 
British Manufacturers

4923

January 8, 1909.

WHERE TO BUY
An Engineering Trades Directory

For the Assistance of Engineers, Contractors and Purchasing Agents
For Ihdex to Advertisers see Page 8. -v:

Batteries, Storage
D. P. Battery Co., Ltd., Bakewell, 

Derbyshire, England.

Boilers, Marine, Stationary and Water 
Tube

Babcock . & Wilcox, Ltd., Montreal,
Petrie, H. W., Ltd., Toronto, Montreal, 

Vancouver.
\ Harpell-Stokes, Limited, Winnipeg and 

Toronto.'
Books, Technical

John A. Hart & Co.,
Boring Tools

Armstrong Bros. Tool Co., Chicago, 
111., U. S. A.

Mussent Limited, Montreal, Que.
Bridges

Canadian Bridge Co., Ltd., Walker- 
ville, Ont.

Cleveland Bridge & Engineering Co., 
Ltd., Darlington, England.

Dominion Bridge Co., Ltd., Montreal,
. Structural Steel Co., Ltd., Montreal 

Que.
Buckets (Clam Shell, Coal and Con

crete)
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que.

Cableways
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que.

Cement, Machinery
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que.
Senator Mill Mfg. Co., Ltd., Galt,

Coal Crushers
Babcock & Wilcox, Ltd., Montreal,
Senator Mill Mfg. Co., Ltd., Galt,

Coal Handling'Machinery
Northern * Engineering Works, De

troit, Mich.
(Continued on Page 27.)

Air Compressor»
Mussens Limited, Montreal, Que. 

Anvil»
Leslie & Co., A. C., Montreal, Quo. Belting

Harpell-Stokes, Limited, Winnipeg and 
Toronto.

McLaren, D. K., Ltd., Montreal, Que. 
McLaren Belting Co.. J. C-, Montreal,

Automatic Railways
Babcock & Wilcox, Ltd., Montreal,

M. Beatty & Sons, Limited, Welland, Ont.
* MANUFACTURERS OF !

Dredges, Ditchers, 
Derricks, Steam Shovels,
Submarine Rock Drilling Machinery, 
Centrifugal Pumps for Water and Sand, 
Stone Derricks, Ciam-Shell Buckets, 
Steel Skips, Coal and Concrete Tubs, 

and other Contractors' Machinery

&
p.

u. - ^
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AGENTS
E. Leonard and Sons, Mont-eal. Que and St. John, N. B. 
Vaoc?u?er B. C.

R Hamilton Co. 
Canadian Fairbanks Co., Toronto, Ont. and Winnipeg, Man.
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THE MODERN JOINTING 
FOR WATER AND GAS MAINS

LEAD WOOL
“SHREDDED LEAD’’

ROBB ENGINEERING CO Limited•f
AMHERST, N. S.

r Traders Bank Building, Toronto, WILILIAM McljÇ AV, Manager 
. Bell Telephone Building, Montreal, \Y k 1 SON JACK, Manager.
I l.’nion Bank Building. Winnipeg, J. I' PORTER, Manager.

DISTRICT

High Speed Vertical Engines
OF THE ENGLISH ENCLOSED TYPE, WITH PRES
SURE OILING SYSTEM, INSTALLED BY LS AT THE

TRADERS BANK, TORONTO

14
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Cameron Septic Tank Co,..............................
Canadian Bridge Co...........................................

'* Pipe Co., Ltd.......................................
“ Westinghouse Co..................... .........

Carbolite Carbolineum Co...............................
Chipman, Willis .................................................
Clarke & Monds ...............................................
Cleveland Bridge & Engineering Co. Ltd..
Coghlin & Co., B. J............................................
Continental Iron Works ............................... .
Cooke & Sons, T. Ltd........................................
Corrugated Steel Bar Co. of Canada, Ltd

Allen, John F. ................................................................
Allen, & Co. Edgar ...................................................
Allis Chalmers-Bullock, Ltd ...................................
Ambursen Hydraulic Construction Co. of Canada,

Ltd................................................................................
American Spiral Pipe Works ...............................
Armstrong Bros Tool Co ........................................ 4

Tenders ...........................................
Technical Index .......................................
Templer & Ranoe.......................
Torbert and Co.. A. C.......................
Toronto & Hamilton Electric Co..................
Trussed Concrete Steel Co. of Canada, Ltd ..

Sadler & Haworth....................
School of Mining...................
Senator Mill Mfg. Co.. Ltd.
Shanly, J. M. .......................
Sheehy, James J. ................
Smart-Turner Machine Co.
Smith & Coventry............
Smith Kerry & Chace . 
Standard Inspection Bu 
Sterling. W. C. & So*n. Co. 
Stanley & Co. Limited \V F. 
Stewart & McTaggart 
Structural Steel Co. Ltd 
Surveyor, The ...............

Kellogg Switchboard & SupplyCo.
Kerr Engine Co, Ltd.......................
Keuffel & Esser Co ...........................
Koppel Company, Arthur..............

49
*?t

8
49

Laurie Engine Co.....................
Lea & Coffin and H. S. Ferg
Leslie & Co , A. C.....................
Loignon, A. &E........ ..................
Lufkin Rule Co...........................
Lunkenheimer Co........... .......
Lysaght, Limited, John (see A. C. Leslie & Co.) ,f

i3t
6t

tf
48f
‘7t

Queen City Oil Co, Ltd.

Raymond Concrete Pile Co. of Canada 
Richmond, J. Stanl y
Ridout & May bee ................
Robertson Machinery Co..............
Robb Engineering Co, Ltd.

Macallum, A. F.....................................
Marion & Marion.......................  .........
Mason Regulator Co.........................
McGill University .....  ........................
McLaren, D. K. Limited ................
McLaren, J C, Belting Co ..............
Metcalf Engineering Co., Ltd.......
Michigan College of Mines............
Michigan Lubricator Co ................
Mitchell, Charles H..............................
Montreal Loco. Works Co., Ltd. .
Montreal Steel Works Ltd................
Morrison, T. A & Co .........  ..............
Morrow, John, Machine Screw Co 
Morse Twist Drill and Machine Co

Babcock & Wilcox, Ltd,
Barnett, G & H Co...........
Beatty, M. & Sons Ltd....
Beaubein, De Gaspe .......
Berger, C. L. & Sons.......
Bowman & Connor..........
Brandeis. Chas.....................
Brown & Co., Ltd., John
Budden, H A.........................
Buffalo Meter Co..............
Buffalo Mechanical and Electrical Laboratory... 4^1

8
Hall Bros.......................................................
Hamilton Powder Co...............................
Hamilton and Toronto Sewer Pipe Co
Hart Co., John.A.......................................
Hartranft Cement Co., Wm.....................
Harpell-Stokes Ltd.....................................
Hathorn Davey & Co., Ltd ....................
Hayward Company, The .........................
Hill Electric Mfg. Co ...............................
Hopkinson & Co., Ltd., J......................... .

at

6
7

6t
7t
4t
6

48t

D. P. Battery Co............................
Darling Bros ....... .................. ........
Date, John........................................
D'Este, Tulian, Co !......................
Dixon, Joseph, Crucible Co......
Dominion Bridge Co, Ltd.........
Dominion Wood Pipe Co., Ltd.
Dominion Bureau.........................
Dominion Sewer Pipe Co............

44*
46f
52t

7
4t
48

53t
5

at

Elevator Specialty Co....................... ...
Engineering Times....................................
Expanded Metal and Fireproofing Co,

• 46
4»t

5

Faber, A. W.........................................................
Fensom, C. J....................................
Fetherstonhaugh & Co...........
Fetherstonhaugh Dennison & Blackmore
Fifield, A. F.........................................................
Fleck. Alex............................................
Francis, W. J................................

47
6t

-5t
1 ôi-
46
nt

6

University of Toronto 
Union Drawn Steel Co.

7t

I2t

Wagner, Gunther...................................
Want Ads.................................................
Waterous Engine Works Co. Ltd
Watson & McDaniel ........................
Watts & Son, E. R................................
Wells & Ray mon .............................
Willson Carbide Co, Ltd ................
Wilson, J C, & Co .............................
Wire & Cable Co/...................................
Wood & Co., R. D..............................  .

9*
4 2

Sot
52t
9t
àf
t

i if

it
48

t Once a Month
Ogdena Boiler Compo Co. ....
Otis-Fensom Elevator Co............
Oldfield & Winfield ........ . . . . . . '
Ontario Sewer Pipe Co..................
Owen Sound Portland Cement Co., Ltd.
Owen Sound Wi.e Fence Co................
Oxley & Chadwick ............

48
.1-
6t

iot
5
3

6t

Parker & Co., Chas..............................
Paxson Co., J. W..................
Peacock Brothers...........................
Pennsylvania Steel Co 
Perrin & Co., Ltd.. Wm. R.
Petrie, H. W.......................................
Phillips, Eugene, Electrical Works, Ltd
Prentiss Vise Co .........................
Public Works

56t
............ '.st
14. 5°. 52t

8
..................  *5t

46
5 5t
•t

i3t

Munderloh & Co. 
Mussens, Ltd....

it

Northern Engineering Co. 7

Ideal Concrete Machinery Co. 4ot

Jack, & Co., Watson ..........
Jardine & Co. A. B.............
Jeffrey Mfg. Co......................
Jones & Moore Electric Co

41
52
48

5«t

Gartshore-Thomson Pipe and Foundry Co.
Geometric Tool Co ................................................
GerelJ, John W........................................................
Gilson Mfg. Co....................................................
Goldie & McCulloch Co..........................................
Goldschmidt Thermit Co.........................................
Gurley, W. & L. E...............................................
Gutta Percha & Rubber Mfg Co.........................

7
56t
6t
at

49t
i<t
49
it

Galena Signal Oil Co
Galt & Smith..............
Garde & Co., John... 
Gartshore, John D...

* Every Other Week
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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 |

INDE.X TO ADVE.aTISEME.NTS.

If you have Wire Eencing or Gates in your specifications 
write us for particulars.

We make the “Dillon” Hinge-Stay and also the “Monarch” 
jffl straight hard stay, both fences nude entirely of No. 9 wire. 
1 Your enquiries are solicited.

IS im
|F

m Owen Sound Wire Fence Co., Ltd.
OWEN SOUND, ONT.
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S The ARMSTRONG I 
Universal Ratchet

S' sWv

mJQ
Williams’ Patent, Nov. 8, ’98, & Sept. 29,1900

^ Drilling “holes* in CRAMPED PLACESI •J 1
Forged of Steel and working 

parts hardened, io to 
15% faster than the 

common
ratchet

Two inches of 
motion at end of handle

in any direction will drive the Drill 
When the other Ratchets you have are 

useless for lack of room to move the handle, get 
an Armstrong Universal and it will do the job.

Catalogue mailed free on request. 2
ARMSTRONG BROS. TOOL CO ,

107 N. Francisco Ave., Chicago, U.S.A. 
“The Tool Holder People.”

Our SPECIAL MULE
GIANT CRUSHER

The Heaviest Leather 
Belts on the Market

Every Foot Solid Leather

d. k. McLaren
Limited.

VANCOUVER 
418 Abbott Street

ST. JOHN, N. B.
64 Prince William Street

TORONTO 
200 King West

MONTREAL 
309-311 CraigWest

QUEBEC 
21 St, Peter Street

To correctly Estimate
■aae

the Value of a Journal

JUDGE it by the extent to 
which its subscription list

represents the substantial element 
of the profession or trade to 
which it caters—does it reach the 
man with the purchasing power.

Judged along these lines the 
Canadian Engineer occupies a 
unique position for reaching the 
Engineers, Contractors, Pur
chasing Agents, &c., &c.

ASK FOR. RATES ON 
THIS QUARTER PAGE

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 the 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.

Care is taken to give only what

The Price is $1.50.A 200 Page Treatise, Fully Illustrated.

ALL ORDERS FOR COPIES SHOULD BE ADDRESSED TO

The Book Department, Canadian Engineer
TORONTOStreet6 2 Church

THE CANADIAN ENGINEER. January 8, 1909.4

Montreal
Toronto
St. John, N.B.
Winnipeg
Calgary
Edmonton and
Vancouver

The j. c. McLaren belting co.,
Manufacturers and Dealers in

Belting, Card Clothing, and 
----------Mill Supplies.-----------

ar>
A
A
A
A
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A
A
A
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A. L. Reading, Manager. T. C.Irving, Jr., A.M., Can.Soc. C.E.,Sec'yCARBOLINE UM STANDARD INSPECTION BUREAU, Ltd.Preserves and Indurates Wood, Ties,
51 Poles, Paving Blocks, Shingles, Fence Posts, Etc.

Carbolite Carbolineum Co., Ltd.
59 Yonge Street, TORONTO

Inspecting and Consulting Engineers
Expert Examination and Tests of Material and Workmanship. Inspec
tion of Steel Rails and Fittings, Cars, Locomotives, Bridges, Structura 
Material, Cast Iron Pipe, etc. Resident Inspectors located at all impor
tant Manufacturing Centres.
Head Offices : 1314 Traders Bank Bldg., Toronto

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, MONTREAL

CHARLES WARNOCK, Manager

jP^LEASE bear our publication in mind at all
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.

“ SAMSON ”Canada’s Best

THE OWEN SOUND PORTLAND CEMENT CO.,
LIMITED

General Sales & Head Office, Owen Sound, Ont.WRITE FOR PAMPHLET
■CEMENT, HOW TO USE IT, HOW TO BUY IT.”

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
IOO KING STREET WEST. TORONTO

WRITE 
FOR NEW 
CATALOGUE

PUT YOUR NOTICES OF CONTRACTS TO BE LET 
WHERE THEY BRING RESULTS

Unless you place your proposition before the largest possible number of contractors you will not have 
the advantage of competition and its consequent saving on contracts. -_2

The contractors of Canada look to the
CANADIAN ENGINEER

for the announcements of proposed work. This clientele canno be duplicated in any other 
Canadian Engineering Journal.
Therefore your notices to be resultful should without doubt be inserted in the Canadian Engineer.
A moderate outlay in advertising such proposals will be convincing proof of this. When you next 
have the placing of them do not forget that the Canadian Engineer carries more of this very class 
of advertising than any other Canadian Engineering Journal.
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CONSULTING ENGINEERS
Ass. A I. E. E.Ass. M. C. S. C. E

De Gaspe Beaubien
B. Sc McGill

CONSULTING ELECTRICAL ENGINEER
Estimates, Reports Plans and Specificati -ns 
Supervision ot Power, Lighting and Railway 

Instalations.
Liverpool & London & Globe Building 

Telephone M. 3814, MONTREAL

RIDOUT & MAYBEECharles fi. mitchell 
Percival fi. mitchell

Solicitors of patents
Counsel. Solicitors and Kxperts in

PATENT SUITS
Agencies in the leading countries of the world 
JohnG. Ridout, 103 Bay St J.E. Maybe- 

Barrister, etc.Consulting and Sup;ivlslng 
Engineers

Toronto Mech. Eng

J. M. SHANLYHANBURY A. BUDDEIN,
PATENT OFFICE

Hydraulic, Steam and Electric Power Plants 
Industrial, Electrical & Municipal Engineering m. can. soc. c. E. M. AM SOC. C. K.

CIVIL ENGINEER.
Room 310, Board of Trade 

MONTREAL
RAILWAYS. BRIDGES, FOUNDA

TIONS, HYDRAULIC WORKS

MONTREAL
Traders Bank Building, I orontoF.M.Chart.I.P.A .Barrister,Solicitor 

and Patent Agent
Cable Address,

" Brevet
Offices New York

Life Building

WALTER J. FRANCIS, C.E. HENRY N. NOLD J. STANLEY RICHMOND
CONSULTING ENGINEER 

Power Plants and Expert Electrical Questions: City 
and Subuiban Railways; Iron, Steel, Fuel and Gas 
Chemistrv; Mechanical and Mining Engineering 
Factory Systemization ; Building Materials.
34 VICTORIA STREET, TORONTO 
Tel. MAIN 5340 cable address “TROLLEY

Consulting Electrical and Mechanical Engineer
Provident & Loan Chambers, Hamilton. Canada

Examinations, Estimates, Reports, Plans, Specifi
cations and Supervision of Hydro-Electri • Power 
Developments, Lighting, Railway Indust-ial and 
Power I istallations, Power Transmission, Etc.

Consulting Engineer
SOVEREIGN BANK BUILDING

MONTREAL
Member Canadian Society Civil Engineers 
Member American Society Civil Engineers

;

CONSULTING ENGINEERS
Specify Hill Knife Switches and be 
assured of properly designed apparatus

The Hill Electric Manufacturing Co.
VILLE ST LOUIS, MONTREAL

JOHN A. HART COMPANY
Importers and Dealers in

Engineer’s, Architect’s and 
Draftman’s Supplies

Sole Agents in Manitoba forIi

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 BLOCH, WINNIPEG

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

by mentioning this paper

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 EVOLUTION
THEORY AND PRACTICE
BY ALFRED STANSFIELD, D. Sc.,
Professor of Metallurgy, McGill

A. R. S. M. 
University

208 PAGES. Fully Illustrated. 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 threatens to rival the Bessemer converter, the open-hearth steel furnace and’ 
even the blast furnace itself.

The Book Department, Canadian Engineer
TORONTO6 2 Church Street



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

JAMES THOMSON, 
Pres. & Man. Director.

J. G. ALLAN.
Vice-President. Treasurer.

The Gartshore-Thomson Ripe & Foundry Go„ Limited.
MANUFACTURERS OB

:

.5
For WATER, GAS. CÏ7LVKRT and 8KWKR. FLANGE and FLEXIBLE PIPE and SPECIAL 

CASTINGS. Ale., all kind, of Water Work* Supplie».

OrLt.

IRON AND STEEL ROOFS, PIERS, 
CYLINDERS, RIVETTED GIRDERS 

FOR WAREHOUSES, LANDING 
STAGES, JETTIES, CAISSONS, FLOORING 
PLATES, COLLIERY PLANT and all Con

structional Iron and Steel Work

NORTHERN
ICRANESl

NORTHERN ENGINEERING WORKS.
Detroit Mich USA

C. L,Bercer & Sons
Precise 
Mining and 
Engineering 
Transitsand 
Levelsi 1

Patent Interchangeable 
Auxiliary Telescope, for 
use on top or side in 
vertical sighting.

Send for Illustrated 
Catalogue and 

Manual.

G

BOSTON, Mass

OPPORTUNITY FOR PUBLICITY

“ The opportunity for securing public
ity is practically limitless, it is broad 
as all knowledge and as deep as human 
desire, ' so says Walter B. Snow, Pub
licity Engineer of Boston, in the Selling 
Magazine. No product has yet been ex
ploited to the full, many are the fields 
that still lie fallow, many are the chan
nels still unexplored. The progressive 
advertiser is in constant search of new 
opportunities through which the public 
may De attracted to and made acquainted 
with his product—and perchance with 
himself. His success depends not merely 
upon finding such opportunities but upon 
their specific and proper use to the end 
that goods may be sold and a reputation 
established.

“ The most casual consideration of the 
surrounding opportun:tes for publicity 
at once brings one to a realizing sense 
of their magnitude and multiplicity. 
Anything and everything that serves to 
impress the name or the .quality of the 
product upon the public mind is avail- 
aOle for the purpose.

“ While trade catalogues and trade 
papers, fliers and mailing cards, circular 
letters and house organs may be classed 
among- the opportunities most generally 
utilized, it should not be overlooked 
that a sign upon the building, a ma
chine in operation, the passing comment 
of a satisfied customer, a business letter-

The Cleveland Bridge and Engineering 
Company, Limited

GENERAL ENGINEERS and CONTRACTORS
DARLINGTON, ENGLAND

‘
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(Continued on page 46.)

PORTLAND
CEMENTVULCAN

WILLIAM G. HARTRANFT CEMENT CO
Sole Selling Agents, MONTREAL

LIMITED

CURTIS ENGINEERING SPECIALTIES.

WATER PRESSURE REGULATORpiij

FOR PULP AND PAPER MILLS, 
DWELLINGS AND DOMESTIC PURPOSES, 
HOTELS AND PUBLIC BUILDINGS. I

Send for Catalogue»

JULIAN D’ESTE COMPANY, 24 Canal Street 
BOSTON, Mass

THE
CANADIAN

ENGINEER
is read all over Canada
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Toronto & Hamilton Electric Co,
Motors &
Dynamos

Bridge and Construction Department

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

Design—Fabricate Erect■ Av
All Structures of Steel1

Moderate and slow speed 
of high efficiency.
Either belted or direct 
connected.
Repairs promptly executed 
on all electrical apparatus.

1
BOSTON, MASS.

70 Kilby St.
CHICAGO, ILL. 

Western Union Bldg.
SAN FRANCISCO, CAL. 

1505 Chronicle Bldg.

NEW YORK, N.Y.
71 Broadway

PHILADELPHIA, PA. 
Franklin Bank Bldg.

LONDON, ENGLAND 
110 Cannon St.

mm2®

1Toronto & Hamilton 
Electric Company,

99-103 McNab St., North 
HAMILTON, Ont.

■ ^'§1^5,

Septic Process 
Patent SustainedThe Surveyor

AND MUNICIPAL AND COUNTY ENGINEER
BY RECENT ACTION OF THE

United States Supreme Court
FOUNDED 1892

Price 6d. (Illustrated)EVERY FRIDAY.
Aller five years of litigation, unlicensed use of 

the Septic Process has been declared illegal.
Municipalities and others contemplating the in

stallation of Sewage Disposal Plants are invited to 
avail themselves of our facilities for and experience 
in treating sewage.

We offer three propositions :
1. —To design Sewage Disposal Plants and

take contracts for their construction.
2. —To furnish plans and specifications

and license the use of plants.
3. —To license the construction and use of

plants designed by other engineers.

Hereafter infringements will no longer be toler
ated, and owners of unlicensed plants are invited to 
write us for the purpose of effecting settlements.

Liberal Terms will be offered where 
useless litigation is avoided

'T'HE SURVEYOR is devoted to the work of local author 
t ities 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; The 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, >,r. C. S. MASON

A Specimen Copy will be forwarded, post free, upon applica
tion to the Publishers, 24 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.

CAMERON SEPTIC TANK CO.
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them with those of 1907. It shows some interesting | tion. 
fluctuations and some remarkable comparisons. The 1 
tables, giving the monthly range of prices of stocks, 
clearing house returns, and Bank of -England rate indi
cates clearly the state of the financial world during the 
past year.

Considerable space is given to Cobalt stocks and 
shipments, and deservedly so, for the development of 
this camp has been one of the outstanding events of the 
year. Tables of Cobalt ore shipments, dividend payers, 
and stock quotations are given.

Appearing within forty-eight hours of the close of 
the year, and covering so completely the year’s financial 
and trade returns, this number must have been especially 
welcome to the Monetary Times readers.

The supplying of pure water to Canadian towns 
and cities is becoming each year a more difficult task, 
and requires much thought on the part of the engineer. 
This review, read together with Mr. Hazen’s book, 
should give the thoughtful engineer some clear ideas on 
this question.

It continues to be said that very large orders for 
rails and structural steel are to be given by United 
States railways, and the Pennsylvania Railway has really 
ordered 15,000 tons of heavy rails. But the rail mills 
have been disappointed concerning the large tonnages 
which were expected to follow the Pennsylvania order. 
Fully 265,000 tons are now under consideration, but no 
formal inquiries have been issued. The most promising 
business in sight is for Eastern roads.

The traffic earnings of the Grand Trunk Railway- 
System for the week ended December 31st last show a 
decrease as intimated by the following comparisons :—

$1,025,967 
1,173,885

Railroad Earnings.

Railroad earnings are a fair indication of the volume 
of trade of a country, and it is to be expected that the fluc
tuations in business during 1908 could be read from the 
tabulated return of railroad earnings such as are given on 
another page. For the twelve months ending June 30th, 
1908, the earning-s of the two great lines show a falling off 
from the earning of the previous year 

Grand Trunk Railway:

1908 .
I9°7 •

' Decrease . $ 147,018

The British Association for the Advancement of 
Science will meet in Winnipeg, August 25th to Sep
tember 1st, 1909. In connection with this coming meet
ing the office of the honorary local secretaries has been 
opened in the University of Manitoba buildings, Win
nipeg, and from this office all enquiries and communica
tions will be answered. Honorary local secretaries—C. 
N. Bell, Esq., W. Sanford Evans, Esq., Prof. M. A. 
Parker, Prof. Swale Vincent. Honorary local treasurer 
—John Aird, Esq.

1908.
$17,505,960

3,909,520

1907.
$16,906,300

4,473,58o
Gross . .
Net . . .
Canadian Pacific Railway :

1908.
$71,384,173

1907.
$72,217,000 

25,303,000
The Canadian Northern on the other hand shows

Gross . . 
Net. . . 21,792,366

an in
crease.

Canadian Northern :
1908.

$9,709,463
3,032,007

Taking the returns for 1908 we find the Grand Trunk 
Railway suffered the worst. For every week but two their 
returns were less than for the corresponding weeks of 1907.

The Canadian Pacific returns did not show a falling off 
until March, but they continued to decline until May, when 
the tide turned and the third week in September showed an 
increase.

1907.
$8,350,198

2,920,034
Gross. . 
Net .- . current news.

New Brunswick.
MONCTON.—The directors of the Moncton Street 

Railway and Power Company are discussing the question of 
what action is to be taken at the approaching session of 
the legislature respecting their street railway charter. It 
is proposed to apply to the legislature to extend their fran
chise which has about twenty-two years more to run. It is 
probable that a committee will be appointed to meet the 
city council and discuss certain modifications in the char
ter held by the company.

The Canadian Northern returns are rather peculiar in

1907that they show an increase in recepts for 1908 
during every week except those of May, June, July and the 
first two weeks of August.

Summarizing the returns for the year we find that the 
C. P. R. receipts have decreased $4,606,000, the G. T. R. 
decreased $6,133,464 and the C. N. R. increased

over

Quebec.
MONTREAL.—Returns from eleven locomotive builders 

in the United States and Canada show a total of 2,342 en
gines, about the same relative falling off as in the 
built. Of the 2,124 built in the United States, 1,668 were 
for domestic use and 456 for export. These figures include 
245 electric and 79 compound locomotives.

$595,9oo. cars

EDITORIAL NOTES.
I he American Sheet and Tin Plate Company closed 

the year with only 56 sheet mills active, against 112 
mills during the preceding week, some mills being down 
for repairs. Some of the tin mills were also temporarily 
down over the holidays.

Ontario.
BELLEVILLE.—The new armories of the 15th Regi

ment, under construction during the past two years, were 
taken over by Mr. William Fuller, architect of the Public 
Works Department, Ottawa, and a Militia Board composed 
of Col. Young, President ; Col. Stewart, Belleville, and Ma
jor Deroche, Ottawa. The interior work will be finished 
under the supervison of the Militia Department. Mr. Wm. 
Stuart, Ottawa, was the contractor. The building is of 
brick with stone trimmings.

In the year 1907 the value of new buildings erected 
and repairs to old ones in Montreal was $8,406,229. In 
1908 it was $5,062,326—a decline of $3,343,903. The 
1908 repairs amounted to $744,573 and the new build
ings to $4,3z7>753- The number of new dwellings 
erected was 2,221, and of other buildings 1,094. Of 
these, 55 were stores, 10 factories, 7 warehouses, 5 
churches, 2 theatres, 2 schools, 43 stables, 136 sheds.

* * * * "

LONDON.—The by-law to allow Sunday cars to run 
in London, carried by a majority of 408, the vote being 
3,570 for and 3,162 against .

PETERBORO.—Pcterboro voters threw out all three 
by-laws, including the $30,000 to buy the Exhibition Park, 
$49,000 for Smith street bridge and $21,500 for street ex
tensions.

We would call the attention of our readers to the 
review of Mr. Allen Hazen’s book on “Water Filtra-
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GROUNDED TRANSMISSION MEDIUMS.—V. between the third and fourth plates, are anchored the. in- 
ner-looped ends of ' hree spiral springs, each made of one- 
eighth inch spring steel two inches wide and forty feet 
long. The outer looped-ends of these springs are si pped 
over the bushing of one of the double-ended tie-bolts which 
hold the plates in position. On the same axle, between the 
second and third plates, is keyed the heavier of the two 
gears of the double-reduction gearing'.

About midway between the spring and the drum axles 
is located the intermediate axle on similar pointed set
screws, between the second and third plates. On this axle 
is keyed the heavier of the two pinions of the gearing, so 
placed that its teeth are geared into the teeth of the spring 
axle gear ; and on it is also keyed the lighter of the two 
gears, so placed that its teeth are geared into the teeth of 
the drum-axle pinion.

J. Stanley Richmond, Consulting Engineer, Toronto.

VOLTAGE CONTOUR LINES.
A somewhat interesting phase, though, in the main, 

only a scientific one, of grounded track return investigations 
is the plotting of voltage contour lines. While these lines 
can not be plotted absolutely correctly without data ob
tained by means so expensive as to be pactically prohibi
tive, fairly accurate information can be secured by the use 
of apparatus which can be mounted and carried on a light 
emergency wagon.

A somewhat detailed description of the apparatus and
methods to be adopted in order to carry out this work can 
be given under three headings : apparatus, survey, and 
map-work; all the details of which should be under the
personal supervision of one man, an expert. The major por- j with one piece of sheet iron, bent to fit and fastened to the 
tiori of the necessary apparatus can be designed in the | plates by means of 14/20 (or M standard) round-head 
draughting room and built in the car shops of the average , chine screws. In the centre of the cover, for nearly its full
street railway company. The surveys can be made by width, is cut out about a six-inch portion, over which is
students of some technical college during their summer va- fitted a sliding cover, so that the bearings of the axles on
cation at a small remuneration. For the information which i the pointed set-screws can be reached from time to time for
they obtain of practical scientific electrical conditions, trac- oiling purposes.
tion plant and street railway operation is very valuable to The plates are fastened together by means of double- 
them; inasmuch as it gives them a renewed inclination for ended tie-bolts with two nuts at each end (one nut inside 
their remaining college work and a preliminary training , and the other one outside of each plate). The spacing be- 
for some of the duties which will have to be subsequently 
undertaken by them. The difficult portion of the map-work 
can be undertaken only by the expert. This consists of re
ducing the mass of data turned in by the surveyors to 
figures entered on a rough map, which rough miap is taken n 
in hand by the draughting department, and a finished map 
made on tracing cloth with the required contour lines plot
ted on it. *

The second and third compartments are covered over

ma-

■;

1 I k
1

;

IS Vr ' : Vv

Apparatus. 1> 1 1?
The first thing that should be located, so as to prevent 

any loss of time when the remainder of the apparatus is 
ready, is some light wagon, mounted, if possible, on < 
springs, and a one-inch board, twelve inches wide be fast
ened edgewise against the inside of one of its sides. This 1 
board should be planed and long enough to reach from) the 
front to the middle- of the wagon, and is intended to 
as a table for the required instrument and some of the wir
ing, and also as a rough desk for the student having field 
charge of the survey. The top of this improvised table 
should be about one inch below the top of the wagon side. The 
horse should be of a fairly heavy build, and not of 
temperament.

Fig. 21.—Diagrammatic Representation of Apparatus for 
Use In Securing Data for Plotting Voltage Contour Lines.

tween the plates is obtained by means of bushings made 
out of iron pipe and slipped over the tie-bolts. On the out
side of each plate is attached a strong handle, the two points 
of each plate to which such are attached being strengthened 
by means of bosses cast on them.

serve

A few points to assist in the construction of one of thea nervous
The required instrument is a below-and- J machines are as follows : The pattern for the plates should

above-zero reading duplex potential-meter (Richmond pat- , be made in the form of a skeleton frame, to allow for the
tern, made by the Weston Electrical Instrument Company), j necessary requirements of the various tie-bolts and set-
As drops have to be taken between points situated as much [ screws, which frame should then be glued and screwed to

When the pieces are firmly set, the portions 
whereby about 1,300 feet of flexible twin-conductor electric ; of the board protruding beyond the frame should be sawed 
light cord can be rapidly run out and hauled in for this off and the pattern, after receiving the necessary draught, 
distance.. To meet this requirement, the writer designed a be finished in the usual way with black shellac. As only 
self-winding reel, which, in the main, consists of three two of the plates require bosses, the pattern portions for 
compartments formed by means of four triangular cast-iron these can be made detachable, 
plates. Fig. 21 is a diagrammatic representation of this 
chine.

as 1,200 feet apart, it is necessary to have some means I a thin board.

For drilling, one of the 
plates should be laid off and centered, the four plates be 
clamped together and the holes required similarly in the 

he compartment formed by the first and second plates : four be drilled simultaneously, care being taken that the size 
contains a light wooden drum, the diameter of the core ! of the hole drilled at any particular point is not larger than 
being one-half , that of the flanges, a projection on the out- the smallest one required by any one of the four (any hole 
side one of which flanges is encircled by two insulated brass in any one of the plates which is smaller than 
rings making contact with two end-on brushes held by 
brush-holders attached to but insulated from the inside face 
of the first plate. The axle, 
is located near the

ma-

necessarv 
Thosecan be bored out afterward to the size required), 

holes which are not required at similar points in all the 
plates can be drilled afterward by clamping only two or 

aPex of the machine, revolves between ; three of the plates together. The opposite holes in any two 
the first and the third plates on 1 eadless, pointed set-screws, 
which set-screws are provided with lock-nuts fo keep them 
firmly fixed after they are adjusted, and on it, between the 
second arid third plates, is keyed the lighter of the 
pinions of the double reduction gearing.

Near the bottom of the machine, between the second 
and fourth plates and running clear of the third plate, js lo
cated another axle on similar set-screws.

which this drum is mounted.on

plates to be threaded for two set-screws should have the taps 
run through them simultaneously while the plates are bolted 
together, so that the screws which act as bearings may 
have their centres true. The three springs should be 
arated by two discs of thin sheet iron, the centre holes of 
which disc Should clear the spring axle and those around 
Trunk Pacific Elevator Company, $1,000,000; F. W. Morse, 
W. K. Chandler, J. E. Dalrymple.

two sep-

On this axle,
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the circumference clear the tie-bolts but not the bushings. 
The drum should first be turned in the rough on its axle, 
the circular rings be then driven on and the whole be final
ly finished in the lathe, including the oiling and shellacing. 
When the machine is ready for the electric light cord, 
which should have a thin inner insulation of rubber, a strap 
can be used between one of the lathe pulleys and the drum 
to wind the springs up. When so wound up, one end of 
the cord can be pushed through a hole in the flange and 
the two conductors be connected to the two circular rings. 
The drum can then be allowed to unwind and thereby wind 
up . the cord. Attached to the side of the drum, opposite to 
the side having the rings, is a ratchet wheel to be used in 
conjunction with a pawl pivoted on the second plate. This 
is to check the reel from rewinding when unwound.

To assist the surveyor to stretch his wire and keep it 
high enough for vehicles to pass under, and also to keep 
it above the trolley wires of cross-lines, it is necessary to 
have some light portable poles. Some idea of the way 
these poles are constructed and used will be gained from

The bottom ends of the pole. and the three leg^ of the tripod 
are provided with spikes. These are made by screwing in 
strong iron >vood-screws for about half their length and then, 
grinding the projecting portions to a point on an emery 
wheel.

To use the testing wagon, which is provided with a 
canvas covering stretched on a light framework, the reel is 
placed on the rear end and the two wires which run from 
the brushes are connected in multiple to one of the meter 
posts. To the other post of the meter is attached a short 
length of flexible cord with a small iron clamp connected 
to its outer end. A similar clamp is connected to the two 
ends of the two wires from the reel. This latter clamp is 
then attached to a hydrant and the driver ordered to go 
ahead. As the wire unwinds, it is hooked up on such con
venient places as lamp-posts, pole-steps and branches of 
trees. At cross streets, the portable poles are used. When 
the next hydrant is reached, the other clamp is attached to 
it and a reading taken. This clamp is then loosened and the 
wagon proceeds to the next hydrant, where the clamp is 
again used and another reading taken. This is repeated 
until all the wire is unwound and the last reading for this 
stretch is taken. The wire is then loosened from the first 
hydrant and allowed to rewind. If the weight of the wire 
or its resistance is sufficient to check the winding, such is 
easily assisted by one of the attendants.

After readings have been taken on all the streets 
ning in one direction, similar ones are taken on those run
ning at right angles to the first ones.

When all the readings have been taken,

i I ,.w-
it 1

SB

run-

4v
the expert

works out from them the relative voltages of the different 
points as compared with a chosen zero, and the drawing 
office is supplied with them in order to plot the contour 
lines.

'Æ
Fig. 23 is a reproduction of a map with contour lines 

which was so gotten up by the writer for the City of Rich
mond, Va., and it shows, from an electrolytic point of view, 
a condition very favorable to the traction interests of that 
city.

ÜHÜ

Fig. 22.—The Use of Tripod and Pole for Spanning Street 
Crossings.

an examination of Fig. 22, which is a reproduction of a 
photograph of the wagon when in service.

These poles, in the main, consist of a tripod supporting 
the pole proper, which is in the centre and made of two 
poles about one and one-half inches in diameter jointed

NEW INCORPORATIONS.

Toronto.—Canada Saskatchewan Land Company $3 - 
000,000 ; C. C. Robinson, G. T. Chisholm, H. F. Marriott. 
Cattle Guard and Specialties, $99,000 ; E. R. Fraser, O. 
Freer, Toronto ; G. A. Griffith, Spokane. Canadian Railway

I

ip11,

Fig.23.—Reproduction of Map with Voltage Contour Lines Plotted.
together by means of a piece of iron pipe about fourteen Equipment Company, $200,000 ; A. W. Holmested F H 
inches long and firmly fixed in a circular block of wood. Potts, A. R. Bickerstaff. T. H. Hamilton Company, $40,- 
The bottom pole, which is about twelve feet long, is per- 0oo; R. W. Eyre, H. C. Macdonald, R. j_ q qow 
manently fastened in the pipe, while the top one, which is 
about fourteen feet long, has its bottom end so turned that 
it can be easily taken in and out of the pipe (ferrule).
Near the top end of the pole is screwed a strong iron screw- 
hook for the wire to slip in and out of. The tripod por
tion of three similar poles about fourteen feet long is hinged 
to the circular block by means of strong iron screw-eyes.

Winnipeg, Man. Canadian Baggage Transfer, $20,000 ; 
A. Ramsay, R. D. Lewis, F. C. Pierce. Winnipeg Silver 
Plate Company, $40,000 ; D. Hirons, F. A. Brown, J. W. 
Brown. G. E. Ellis & Company, $120.0000; E. A. V. Mit
chell, G. E. Ellis, G. H. Gledhill. Lake Lumber Company, 
$20,000 ; O. L. Quesnelle, J. D. Duthie, T. Oystad. Grand
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BUILDING Â REINFORCED CONCRETE PIPE allowed to set on the iron base plate for five days before
being turned- over, being kept damp by repeated sprayings 
during this, period: They were allowed to stand and cure 

By Alexander J. Taylor, Engineer in Charge of Sewers, for at least two weeks before being handled to any extent or
Wilmington, Del.

SEWER.*

placed in the trench. This latter was accomplished by means
of a movable wooden tripod from which was suspended a 
triplex chain hoist of one ton capacity, the heavier pipe 
weighing approximately fifteen hundred pounds per length. 
The laying of the pipe can be readily and rapidly done, the 
whole secret, if there be one, consists in haying the bottom 
of the trench carefully prepared to the proper depth in ad
vance and in having each pipe laid accurately to line and 
grade so that the succeeding sections may fit perfectly, any 
inaccuracy in this regard making itself perceptible for several 
lengths. When placed in position the tie bands are slipped 
through the hooked ends of the longitudinal bars, locking 
the various pipes together, then a band of galvanized iron is

In deciding upon the character, and the material from 
■which the sewer described should be built, terra cotta pipe, 
monolithic concrete and brick were each rejected in turn 
from considerations of economy and ease of construction, and 
.a decision was. made in favor of reinforced concrete pipe with 
curves of brick where angles occur.

The points adverse to the use of such a pipe were con
sidered and disposed of as follows:—The character of the 
sewage for quite a considerable portion of the course is 
acidulous, in consequnce of which there were fears of a
softening or solvent action upon the concrete composing the 
pipe. As an experiment a portion of a condemned pipe was 
immersed: in representative sewage and allowed to remain 1 grouted. the bands being pulled out as soon as the cement 
for ten months without showing any alteration. A further *‘as set'

fitted snugly around the outside of the pipe and the joint

Conditions at the outlet render it essential when repairsafeguard to the lower portion of the sewer consists in its 
receiving the lime water from a paper mill in quantity prob- work is in progress in the race, to temporarily by-pass the 
ably sufficient to neutralize the acid, while the latter in turn sewage through an open ditch around the head gates and

into the creek b.elow the dam.may be expected to prevent any lime incrustations. For this purpose a baffle
The reinforced concrete pipes were made by the regular se^ a concrete chamber three feet by three feet in

sewer workmen in immediate proximity to where they were : section was constructed from the ordinary two by twelve 
to be laid, the mixing boards being moved every morning *nc^ hemlock lumber around the work. It is eight feet long by 
before starting. Probably everyone is familiar with their three.feet high and when closed lies flush against the sidewall, 
construction, but an outline of the work may not be amiss: : closing the by-pass opening; when opened it is swung across 
Thr concrete being mixed in the proportion of one part Port- chamber at an angle of thirty degrees with thç side,
land cement, three parts sand and stone dust combined, and opening the by-pass and closing the straight run. This gate 
four parts three-quarter inch stone, resulted in forming a is swung from three twelve-inch strap hinges and held up to 
mass possessing compactness as well as strength. The a clearance of one-eighth of an inch from the bottom, being 
pipe being exposed on all sides after completion, ample op- supported at the outer end by a trolley wheel running on 
portunities were presented to judge of this. The sections are a curved one-eighth by one and one-half inch bar iron set on 
three feet in length, varying in thickness from three and 
one-half inches for the thirty-inch to four inches for the 
■thirty-six-inch pipe, and are reinforced with two circum
ferential bands, one-eighth inch by one-and-one-half inch, 
placed one foot apart and one foot from each end. These 
slotted to allow five longitudinal bars to be threaded through 
them. These longitudinal bars extend beyond the shoulders 
of the pipe and are hooked at the ends to provide for inter
locking the various sections, after the latter are placed in 
position, by means -of an additional circumferential band

edge in the concrete.
Above this point for several hundred feet the difficulties 

were chiefly a question of location, for it lay wholly in a 
piece of woodland under the care of the park commission, 
in consequence of which considerable manoeuvering was 
necessary to get a suitable line and avoid tree cutting; how
ever, at last, everything worked smoothly.

In the succeeding section was encountered the first real 
difficulty of the work. The line ran through the slope of an 
embankment of made ground, with settling ponds ten feet 
deep on one side and the creek on the other. The slope 
made on one side of the ditch several feet below the other, 
iso that the tripod could not be used in the regular way. On 
the lower side there was built a platform, supported by six 
by six inch struts to the level of the upper bank, and upon 
this the tripod leg was slid as work progressed, a strip 
being nailed on the platform to prevent the kicking out of 
the leg and the upsetting of the whole apparatus.

are

slipped through the hooks.
inner ring were used, each being in three separate pieces 
and joined together when set up on the cast-iron bed plate.
The pipe was cast in a vertical position with the bell end 
down. The- bottom, ring is first placed in position, levelled 
and greased, the wall forms previously oiled are next slipped 
into position and latched, sliding on grooves in the bottom 
ring. The longitudinal reinforcing bars are then set in posi
tion, their lower hooked ends entering into depressions made 
in the lower rings to receive them. At the upper end these 
bars are caught and held in position by clamps, which serve 
in addition to keep the wall forms the proper distance apart.
A stiffening band is slipped inside and hung upon the upper 
end of the inner cylinder to prfevent distortion. When the 
molds are set up and braced, each is an exact duplicate1 of 
tne others, so the finished sections must fit when joined. The 

• concrete must be carefully tamped in layers not exceeding 
two or three inches in depth or the unconsolidated portions 
will show on the completed work. When one foot of con
crete has been deposited and rammed the clamps on the 
longitudinal bars are removed temporarily, a circumferential 
band slipped over them, the clamps replaced and concreting 
resumed. After another foot in height is completed a similar 
operation takes place. When the upper end of the pipe is 
reached a cast-iron collar having a section that will hold a 
spigot end is placed in position, filled with concrete, j narrow limits as not to allow of any other solution except 
smoothed with a small trowel and the pipe is finished. The ' that of carrying the sewer in the air over the race, a span of 
forms were stripped .the following day, but the sections were j sixty feet. Further limitations prevented the use of an arch, 
--------- ——^ ! however flat, and necessitated some steel construction. Very

Steel forms with an outer and

When the work had progressed as far as the creek wall 
of the paper mill, the centre line being located within three 
feet of the wall rendered the abandonment of the tripod 
necessary, due to lack of sufficient room in which to spread 
the legs. Here there was an A-frame of six by six inch tim
ber with the upper end resting against the mill, the chain 
hoist hanging from a cross timber between the legs, 
sufficiently far down from the apex of the frame so as to be 
over the centre line of the pipe. This proved to be a very
clumsy device to move and it was planned to put wheels on 
the two legs and also at the top where the frame rested 
against the wall. For various reasons this was delayed and 
was never done, and all the pipe in this section was laid with 
the simple A-frame, excepting that portion which crosses the 
fail race of the mill.

Here the conditions forced the design within such

♦From a paper read before the American Society of | fortunately the mill owners allowed the building of three
small piers in the race, thereby quartering the span, but inMunicipal Improvements.



48 3 THE CANADIAN ENGINEER January 8, 1909.

the calculations these were disregarded entirely, as there 
exists a probability, however remote, of their being swept 
out by the ice during some spring freshet. Some small pro
tection is afforded them by extending the abutment walls of ' Steam-Boiler Factice” is soon to be issued by the Techno- 
the race a small distance toward the creek. The final design logic Branch of the United States Geological! Survey, 
consisted of two twenty-four-inch I-beams, with six inch by authors of the bulletin, Walter T. Ray and1 Henry Kreisinger, 
three-eighth inch bands, eighteen inches centre to centre, in carrying out the particular work assigned to them in the 
bent so as to fit over and riveted to the upper flange of the ! general plan for the conservation of the fuel resources of the
beams and with the lower portion rounded to the half sec- country have this to say in their bulletin:__
tion of the outside of the pipe. Every three feet of their

DRAFTS IN STEAM BOILER PRACTICE.

A preliminary bulletin on “The Significance of Drafts in

The

“The experiments so far made seem to indicate that it 
length the I-beams are fastened together by two and one-half I is possible to double or treble the capacity of a plant with- 
inch by two and one-half inch by three-eighth inch angles out making any radical changes in the furnaces and boilers, 
riveted to their top flanges. _ i These increases require about double and treble the quan-ti-

While it is expected that the joints will be tight and the ties of air to be put through the fuel beds and boilers. It 
pipe non-porous, an additional safeguard 
bending to the shape of the pipe of sheets of No. 12 gauge mit the capacity to be doubled or trebled, while still getting 
black iron 48 x 72 inches in size and placing the same directly more steam than formerly per pound of coal for uses outside 
upon the iron bands, and then fitting the pipe closely into the i the boiler room, 
bent sheets. All the steel work was painted a uniform color.

provided in the ; also seems probable that rebaffling the boilers will oftenwas per-

“These experiments were undertaken with the object of 
The piers, although small, presented some constructive clarifying ideas concerning the passage of air through fuel

difficulties which were annoying. The water was about five ! beds and boilers. Measured weights of air were passed
feet deep with quite a strong current flowing, while there was j through two beds of lead shot, in series, one of which re- 
not sufficient space in which to build water-tight coffer dams, i mained always the same and represented a boiler; the other 
The box molds were built of 2 x 8-inch tongued and grooved being varied as to size of shot and depth of bed, and repre- 
North Carolina pine pieces with their lower edges bevelled senting a fuel bed. Careful observations were made of the 
and driven hard on the rock bottom in an effort to make a weight of air passing through the beds per minute. All
tight joint and to exclude as much water as possible, without data were plotted in many charts, so as to permit the study
.my success in that line. Under these conditions good con- of them from several points of view. A number of laws 
crete work was secured by the men standing in the water I.deduced bearing on the relative amounts- of power required 
within the forms, taking the concrete in buckets, driving un- to force air through fuel beds of various thicknesses, 
tier the surface, and emptying the buckets on the bottom or , posed of various sizes of coal, and through boilers of various 

the material already deposited, so as to prevent the lengths and areas of gas passages, 
separations of the mixture into its component parts. “An important part of the. discussion relates ,to 
Sufficient ramming was secured by the tramping around of crease in the capacity of boilers by increasing the amounts 
the men. This was carried on in successive layers until the of power which must be applied to pressure and exhausting 
water surface was reached, above which the concrete wias ! fans in order to force several times as much air through 
deposited from barrows in the usual way and rammed.

were

com-

on
an- 1 li

the fuel beds and boilers.
The steel work was placed easily by employing rollers on 

each pier. In laying the pipe at this point both the tripod and 
the A-frame had to be discarded, for the only available footing 
was the top flanges of the two 24-inch I-beams spaced four 
feet centre to centre. In their stead were employed two 
cross frames fifteen feet apart supporting an 8 x 8-inch hori
zontal hoisting timber from which hung the chain block. The 
frames were identical in design and consisted on each side 
of an upright 6 x 8-inch timber braced by two inclined strips 
of the same size, their lower ends being nailed to pieces of 
2 x 6-inch securely bolted to the I-beams, the upper ends 
of the posts being fastened together and braced by a cap of 
6 x 8-inch timber upon which the hoisting timber rested.

The only other point of interest lies in the general out
line of the inverted siphon, which deviated somewhat from 
the usual design, its profile bearing a striking resemblance to 
the edge of a saw. The regular grade of the 30-inch pipe was 
stopped about one hundred feet back from the up-stream 
bank, where a vertical drop of ten and one-hialf feet was 
provided into a grit chamber, fifteen feet in length, divided 
into two compartments. From this a double line of 30-inch 
pipe leads on an up-grade of 2 per cent, for 85 feet to the

“It may be possible, as a result of these investigations, 
to raise the rate of working the boiler heating surface to 
three or even- four times its present value. Such an increase 
would undoubtedly mean new designs of grates, stokers, 
furnaces, and boilers, especially fitted for high rates of work
ing. Fan equipments designed to supply three or four times 
as much air under several times the pressure would be 
vided with more efficient engines, which is an additional fac
tor favoring high-capacity working.

“It must be borne in mind, as stated above, that the re-

pro-

sults are tentative. It will cost money to force gases at high 
speeds through fuel beds and boilers, and there will soon be 
pressing need of such quantitative data as will enable the 
largest possible part of the energy imparted by the fans to 
be advantageously utilized-.

“The attempt must not be made to put more air through 
existing boilers by running the fans a great deal faster, be
cause the power consumed will increase far faster than the 
above calculations estimate. New fans and engines must 
usually be ins-tailed of sufficiently larger size to supply the 
larger quantities of air at as high an efficiency, if not higher.

“As has already been suggested, one way of reducing the 
work required from the fan in the case of doubling the ca
pacity of the boiler is to increase the grate surface, so as to 
avoid a high increase of pressure drop -through the fuel bed, 
increasing materially only the pressure drop through the 
boiler proper. A low pressure drop through the fuel bed 
would also insure better combustion of the fine particles of 

both at times of high and low water. From here the profile ' coal which would be carried out of the stack unburned if 
was governed by topographical conditions and the character ! high gas velocities -through the fuel bed were employed the 
of the excavation and consists of a down-grade of 4 per cent. ! high velocities being obtained by high pressure drops. This 
for 250 feet under the creek bottom and a final leg on an up- ! last method is being successfully used by H. G. Stott and W. 
grade of 6 per cent. This last being of the larger size of 36- 1 S. Findley, of the Interborough Rapid Transit Company, 
inch pipe. Considerations of economy dictated this course, 1 New York City. They have recently installed an extra 
a saving being effected in pipe on account of not running a ! Roney stoker under the rear end of each of several Babcock 
double line for the whole distance; a saving in excavation, | & Wilcox boilers, with the result that the -amount of steam 
for it is in solid granite; but mainly a saving in time, ad- ! produced was nearly doubled, the combined efficiency of the 
vantage being taken of a short dry season to do the work, ! boiler and furnace dropping,only about

edge of the water, ending in a manhole with a single 30-inch 
outlet. It js expected that any sediment contained in the 
sewage, which would’ deposit in the pipe, will do so at this 
section on account of the lessened velocity due to the up
grade and the additional area from the double pipe. This can 
be readily cleaned by closing one pipe and is easy of access

A com-3 per cent.
which if prolonged to a time of high water would have plete description of the outfits and the results is given in a 
necessitated an expensive coffer dam, j paper read by Walter S. Findley, Jr., before the Affierican
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Institute of Electrical Engineers in December, 1907. In this STEEL RAILS IN CANADA.*
case the pressure drop through the fuel bed was the same 
as with the single stoker, or perhaps decreased slightly. Of 
course, the pressure drop through the boiler proper in
creased considerably. An electrical engineer would say that Steel rails are manufactured in this country at Sydney, 
the above experimenters put two fuel beds in parallel and with ! N.S., by the Dominion Iron & Steel Company, and at Sault 
the same potential drop obtained twice the current (weight Ste. Marie, Ont., by the Algomla Steel Company, 
of gases). The same result could have been obtained' by 
thickening somewhat the fuel bed

Mr. F. P Cutelius. *

The rails manufactured at Sydney are all basic open- 
on the single stoker and hearth. The size of their ingots is 18 by 21 inches, 

increasing the pressure drop through it, in which case the during the ingot to a finished rail the steel makes 30 passes 
electrical engineer would say that the experimenters put two through the rolls, 
fuel beds in series and by increasing the drop of potential

In re-

At Sault Ste. Marie 75 per cent, of their product is acid 
obtained twice the current (twice the weight of gases). The Bessemer, and 25 per cent, basic open-hearth. In this mill 
method of increasing the grate area is a promising one be- . 28 passes are given in reducing the steel from 16 by 17 inches' 
cause it requires less work from the fans; it is especially to ingot to finished rail.
be preferred in those cases where there is a high percentage The capacity of these two steel companies is about 
of slack in the coal, as already explained. equal to the requirements for new steel in this country. The

“The figures and principles derived from the experi- recent orders which the Dominion Iron & Steel Company, at 
ments and tests presented in this bulletin may not be ap- Sydney, C.B., have filled abroad would indicate that the pro- 
plicable directly to special problems; they suggest methods duction of the two mills is slightly in excess of the require- 
by which each problem can be studied and its successful ments of Canada, and the fact that the Sault Ste. Marie mill 
solution brought about. Further experiments with laboratory has been closed down during a portion of the year would 
apparatus as well as with hot fuel beds are desirable before indicate that it could roll more rails than it has done, 
more accurate figures can be given. The Geological Survey 
contemplates the making of such experiments in the

The method of manufacturing steel rails in Canada 
best be described by reference to the specifications of the 

future, the results to be worked up and published in the next Canadian Pacific Railway for the manufacture of Bessemer 
bulletin on Drafts.’ ” and open-hearth steel rails, which were prepared after an

agreement with the mills had been made for 1908 rails, copies 
of which are hereto appended. The reason I mention this 
is because the specifications ware modified to suit what the 
Steel Companies could actually perform, as I wanted to point 

Mr. Clement Lean, of London, England, has invented an out what could be done in the manufacture of steel rails in 
important apparatus with the object of preventing excessive ' Canada, 
railway speeds on curves. The apparatus is so devised that 
should the speed at any particular curve be in excess of the 
safe working speed at that point, the vacuum brake is auto
matically applied. The track equipment consists of 
ramps in front of each curve placed at a distance apart which 
is inversely proportional to the speed limit at that point, 
and if the regulation speed is not exceeded the automatic ar
rangement for applying the brake which is fixed to the 
guard’s vian cannot come into action. The apparatus in the 
guard’s van consists of a time mechanism connected up with 
a disc, contact being made with the ramps on the track 
through a pivoted spring. At safe speeds this disc will, after 
bcing moved through a quarter of a revolution by contact 
with the first ramp, return to its normal position before 
tact is made with the second ramp, but in the event of

can
near

EXCESSIVE RAILWAY SPEEDS ON CURVES.

The standard weight of rail of the Canadian Pacific Rail
way for 1908 is 85 lbs. Our previous standard was 80 lbs. 
American Society Section.

two Ihe section is what is known as the Canadian Pacific 
Railway, 1908, 85-lb. rail section. This new section can best 
be described by comparing it with the American Society of 
Civil Engineers’ 80-lb. section, which has five-inch base, and 
is five inches in height. Canadian Pacific Railway, igc8, 85- 
lb. rail has Ms-inch added to the thickness of the base. The 
radius of the web has been decreased from 12 inches to 8 
inches, thus giving a wider web where it joins the head and 
the base. The sides of the head are slightly inclined (the 
old 80-lb. rail had perpendicular sides to its head) and the 
radius of the top of the head is 8 inches, instead of 
12 inches. This new rail has a little rounder head, the radius 
being four inches less than in the old rail. The new section, 
therefore, has a 5-inch base, and is 5Mi inches in height. It 
differs from the new section recommended by the American 
Railway Association in that the base has not been narrowed. 
The writer does not feel that in the redistribution of material

con-
exces

sive speed and before the disc is returned to normal by the 1 
time mechanism, it will be turned through another quarter 
of a revolution which will have the effect of opening the 
emergency valve of the vacuum brake. The apparatus would 
be inter-connected with the signals, and at a junction would 
only come into operation when the points were set for the 
particular curve protected by the ramps. In a recent demon- T* d° not know lf thls 15 entlrely clear to y°u- The thinner 
station the apparatus in its model form appeared to work the flange’ the h(?tter the mass of steel in the head must be to 
satisfactorily. A second form of apparatus designed by the ro11 the fin,shed rail of that sectkm" The thicker the flange 
same inventor for the same object consists of a governor the lower the temperature of the steel in the head; the tem- 
mounted on the guard’s van which controls a pivoted branch perature 'n the flanges being the same in both cases in the 
of the brake pipe. This branch is coupled up to the brake new rail section’ whlch aJ1. rail section designers consider is 
pipe by means of a piece of hose and has at its lower end a necessarY> that the narrowing of the base is justifiable, as it 
cast iron tube. The equipment on the track consists of a makes the rail more unstable, introducing an element of 
striker fixed to, and preferably between the rails at suitable danger which cannot be counterbalanced by the advantage 
distance in front of dangerous curves, the distance of the *"ka*" wotdd be gained by the more uniform cooling of the half- 
strikers from the rails varying according to the speed limit *nck narrower dange. 
for the curves. If on passing a striker the speed of the train 
exceeds the speed limit for which the striker is set the cast- tons rads tk's sect'on rolled, which are now in the 
iron tube will at this speed be held by the governor in such a track: 
position that contact will take place between it and the ;
striker and the brakes applied. If, however, the speed limit i point’ ar€ that the finished rail, when approaching the hot 
is not exceeded no contact with the striker can be made.

The Canadian Pacific Railway Company have had 85,000

The advantages of this section, from the mill stand-

saws, is of more even temperature in all parts of the section, 
and, as a "result, the temperature of the head is very much 
less than in the old section, giving a finer grain of steel, 

General Railway Supplies.—The Consolidated Supply therefore greater wearing quality. Second, the more equal 
Co., 321 Dearborn Street, Chicago, are distributing cata
logues descriptive of their consolidated patented metal car 
roofs, their new malleable tie plate, the Monarch couplers 
and Reading muliple gear chain hoists.

*Read before the Canadian Railway Club.
**Formerly Assistant Chief Engineer C.P.R., now 

General Superintendent North Bay Division C.P.R.
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distribution of material between the head and the base manufacture into rails is of greater importance than the exact 
simplifies the cold straightening process to such an extent 1 chemical composition.
diat the mill people advise that the work of straightening To insure as nearly as possible that Railway Companies - 
is less than 40 per cent, of what was required in the old receive rails of proper composition test analyses are being' 
section. The straightening of rails under the cold press is a made continually while rails are being manufactured, and' 
punishment, which seriously impairs the strength of the rail, i pieces of finished rail are tested by means of a falling- 
and frequently appears to open defects or starts fractures ' hammer, known as a drop testing machine; If steel .in rails' 
which would never be known in ordinary wear during the life were absolutely uniform and homogeneous, these, tests would 
of the rail. ! be sufficient to prove the qüality of all rails manufactured,1

In designing a rail for use in Canada the conditions of but unfortunately this steel is not absolutely uniform and 
winter roadbed. must be provided for. The roadbed, when : homogeneous, which we note in our micro-photographs—' 
frozen, is absolutely rigid, and, in the process of freezing, micr°-photographs are photographs whose natural diameters1 
ties under which there is a quantity of moisture heave on are >ncreased about 50 times. By taking a pin point picture 
account of the action of the frost to such an extent as to of a Polished section of a rail, we get a picture showing the 
require wooden shims on the adjoining ties to maintain an structure of the rail. These micro-photographs give 
even bearing for the rail, and give proper surface to the idea of the magnitude of what we call molecules. While that’ 
track. At the time the shimming becomes necessary the rails is scarcely the right term, it does show in the picture what 
must bend sufficiently to receive their proper support from look like crystals, and the size of these crystals gives 
the low ties, and, if the rail be too rigid, o,r too hard, it is idea of the structure of the metal. When the rails are being'
liable to break. For this reason, we deemed it wise to limit' manufactured we take pictures of the various' heats, right1
the height of the rail to 5 or 514 -inches, and place the addi- *rom tbe centre of the head, and if the micro-photographs1
tional strength on those portions of the rail which are most show a coarser structure than our specifications called for,

us an

us an

liable to crack or break. This conclusion was arrived at rails made.from that heat were rejected. Latterly in our 
after an experience of seven years, with about 50 miles of exPer'ments. we had thirty-two micro-photographs taken of

thirty-two different parts of the same rail, and these microA. S. C. E. section of 100-lb. rail, in which, with an equal 
amount of heaving and equally rigid track, more square i Photographs looked as though they had been taken from 
breaks occurred with the 100-lb. rails than did with an equal Blirty-two different makes of rail. The granular structure' 
mileage of 80-lb. rails of the same section, handling the same is different in the flange from that in the centre of the head, 
traffic, under like climatic conditions. And in addition to - and excePt as a matter, of information, the micro-photo- 
this, I want to siay that the chemical composition of the too- grapbs have been abandoned, so far as our specifications are 
lb. rail is practically identical to the chemical composition of concerned in acid etchings, and in fractures, in the mdi- 
the 80-lb rails to which I referred. 1 v‘dual cross sections of any point of the rail. The point I

wish to make there is, if you take micro-photographs, or acid 
etchings of the end of a rail, and then take them from a 'I he composition specified by the Canadian Pacific Rail-

DeTcentWand aVera®e carbon for Bessemer rails is .58 fractured section or break in the same rail, the. results will 
pe cent, and for open hearth rails is not less than .60 per be entl,ely different. In practice we find this also to be
merciaî soecifiratfo" 7 ^ T'k “ndcr C°m~ ! true> for the reason that many rails, which break off

• ‘ -, 1 1U . 0llS’.°r eman e y most of the Am- ,n the track and latterly have the pieces drop tested, bend to
i . ; ways, in w net the carbon content is from 5 to 10 double the specification requirements before breaking, so that

the Canaffi1"' ” t ^ T °' *“ Carb0n i °«*r drop testings when rails arc being purchased is
hosnhor I3" i.3L IC W'3o ‘dS alrangCd t0 reduce the much more of a grab sample than is usually conceded by' 

p osphorus in Bessemer to 0.85 per cent., and in open hearth j rail manufacturers or railway men. To overcome this feature 
to .06 per cent., whereas the average American specification as müch as possible, Railway Companies employ, expert in-'

h °rTh t')0 7 7" p losp lurus Bessemer, and for open- | spectors, men who are familiar with the manufacture of steel
hearth the standards are practically the same. This com- m genera., and the manufacture of rails in particular, wh/

bination gives the Canadian Pacific nail greater hardness, and j watch every detail of rail manufacture, discarding heats of! 
the same or greater toughness than is secured under the Am- ; steel, improperly-poured ingots, and imperfectly-rolled rails 
encan specifications The advantages are a better wearing ln fact> it is no? uncommon to have 25 per cent, of the out-' 
rail and one which does not readily flatten at the joints under put of the mill discarded in the cutting of the top of the in- 
iraffic I might say here that rails purchased prior to 1002 ' got> the rail butts and rejected-finished rails, 
gave the Canadian Pacific a great deal of trouble on account A great deal has been written and said recently in con- 
of the flattening of the ends These rails flattened out at the nection with 5roken rails, and the public and the railway - 
ends as much as half an ,nch; clearly too soft, or at least too world have become aroused on account of the . danger in" 
soft at the joints where they received the additional punish- ! connection therewith '
ment. For this reason it was found advisable to increase the ; The term "broken rail” is a general one which applies to' 
carbon to give us a harder rail, which we hoped would over- | raiis having small clicks in the base, in the web, flange or 
come tins end flattening, and our new specifications, of which 1 head, and are removed from the track on account of that " 
the one printed in this paper is a slight modification, increas- defect, and of the total number of defective -rails removed
ed tin carbon vary materially. The increased carbon rails from the trackj the number of those which break off
are of such a character that we do not have flattened ends , Hke the stem of a day pipe, is comparatively small 
except in rare cases, and these cases are usually rails that are The most common defect in rails is the splitting of the ! 
defective, either on account of heat treatment, too low in head) which ;s caused usually by pipes therein. The second ' 
carbon, or some other defect. The reason for the difference defect on the Iist is known as flange breaks. These consist
”i ’under the"? ,=7^7 °Pern-hearth.and BeSS™er usually- of the breaking out of -a cresent-shaped piece at the! 
rails under the Canadian Pacific specifications is the inability base, started by a ,ap in the base, located usually near the
of the acid Bessemer rail manufacturers in the United States cent and running parallel with the axis of the rail These 
o produce, at commercial prices, ,a low phosphorus rail, so I laps are caused by defective rolling, and there is a

that where the phosphorus is .10 per cent., the carbon should j difference of opinion as to their origin, the writer is of the
, .f. ,r say’ must be-kept below .50 per cent.; opinion that they are caused by the intermediate rolh

whereas with phosphorus .085 per cent., the carbon should ,
not exceed .63 per cent., and should average about .58 per 
ceht. '

square

very

square,

pro-,.
during more skin, or surface, than can be used in the finished 
rail, thus causing the skin, or extra surface, to double or lap,

, which opens and cracks under traffic,' especially if cold-
It must be remembered, however, that the composition I straightened at thèse points, 

of steel in rails is not the only feature to be considered. In The 'third defect is, breaks through the bolt holes. This ' 
fact, the writer’s experience has shown that some of the best : is the result of a weak web, occasioned by împropèr rolling-1 
rails in service are of the poorest composition. In other 1 possibly the stretching of the material beyofid WctoStifc limit'1 
words, the heat treatment, whiih steel receives during its ‘ latterly in the rolls. Ydii are ‘aware thd-t in rolling- rails thé11
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head and the flange must be formed by forcing the material of, the curve, or remove them from the main track entirely if
from the centre of the mass to the sides sufficiently to fill they have been previously changed under the following
these sides in both directions. It is quite possible that under ditions:—
■certain heat conditions, that the power of the rolls, which First.—When the joint bars are being cut or struck by
forces the rails through, and holds them in a fixed position, 1 t;le whee] flange»
is so great that it draws the head and the base from each c , ... . , . ,, . , , ,

,1. n: • , ,, Second.—When the rad is weakened by the side of theother with sufficient force to actually exceed the elastic limit , , , • , f. , , ^ t , , , . , , , head being worn as much as one-eighth of its original width,of the hot steel, and1 when it cools there is probably jio
internal action which reproduces that loss of elasticity.' I1 Third. When the side of the rail head is worn to the 
have not been able to explain to my satisfaction any other slope of the wheel flanSe and fillet- over which wheels are 
reason for rails breaking through the bolt holes. liable to climb.

con-

The position of the brand on the rail is immaterial,There are other defects for which rails are removed from 
the main tracks, such as, indications of pipes in the head, whether right or left> inside or outside, but its position must

be uniform in the same line of rails. When new rails areflattened ends, and square breaks. The writer feels justified 
in saying that none of these defects ever occur in com- being laid different brands must not be mixed.
mercially sound, high carbon rails. Rails having pieces of head or base broken out, or those 

It will doubtless be interesting to know what the rail- having cracks, splits, pipes, and flaws must be removed from 
ways are doing to insure safety of rails in the track, and, with the main track as soon as discovered, as such rails arc liable 
that idea, appended hereto is a copy of the rules in connec- to break. The discovery and removal of such rails is a most 
tion with the laying and care of rails of the Canadian Pacific important feature of track inspection and maintenance. 
Railway. The point I want to make is this: That any rail Track walkers, section foremen, and roadmasters must be 
which throughout its length is of sufficient strength to with- constantly vigilant in this respect.

■ )

stand the drop test, and is of the proper chemical analysis, 
such as provided in the specifications, is a rail that will not ately curved, by a rail bender, before being placed in the 
break nor flatten under traffic, or Canadian roadbed con- track. The sledging, or dropping of rails
ditions.

All rails for curves of over two degrees must be separ- 1
on ties to curve

them is forbidden.
In conclusion, it is the writer’s opinion that the remedy 

for defective rails is entirely in the hands of the manufac
turer, and his belief is that the Canadian mills are alive to
this fact, and that they ,are adopting the most modern m0meter at the time it is being laid. When the average 
methods, and if to this is added the eternal vigilance of thermometer reading on 30 ft. or 33 ft. rails is:- 
expert steel men to each detail of rail manufacture in the 
matters of composition, heat treatment, rolling, and 
straightenings, the number of defects will not be sufficient 
to cause alarm, either with the railways or the public.

Proper allowance must be made for expansion. The ex
pansion space will be determined by ascertaining the average 
temperature of the rail by means of à C.P.R. track ther- J

degrees Fahr., give o" expansion space.90
70 to 90 
50 to 70 
30 to 50 
10 to 30 
00 to 10

1-16"
1-8"

3-16"
1-4"Extracts from Maintenance of Way Rules of Canadian 

Pacific Railway. 5-16"
Rails must not be bumped together when being laid. 
Proper expansion must be secured by using iron shims.

The standard length of new rail is 33 feet. Short new
nails have ends painted green, seconds or defective new rails 
have ends painted white; seconds must not be laid in fast according to the above specifications, except where track is 
running main t-rack.

Rail is the most expensive portion of the track, defects in thickness will be provided. Wooden expansion shims must 
which are usually permanent and apparent. They must be be *n place until track is full spiked, bolted, and anchored.

then be removed.

laid on a steep grade, when sawed wooden shims of proper

handled carefully before being put in the track, and must 
be uniformly supported after being placed there.

The rails may be distributed either from the ends or sides 
of oar. If distributed from sides, both ends of rail must be 
dropped simultaneously. Skids will' invariably be used 
whenever necessary to unload them into piles. In all 
the greatest care must be used to avoid injury to rails by 
dropping them on hard substances or uneven surfaces.

When necessary to make holes in rails for bolts they 
must be drilled with the proper tools furnished for that pur
pose.

FIRE WASTE IN 1908.
cases

Some Big Conflagrations During Year

That the past year has been a bad one for the fire un
derwriting companies doing business in Canada and the 
United States needs little emphasis. The record published 

Short rails are advisable only as rf temporary expedient >n these columns week by week has given some indication 
on tangents and on inside rail of surves. They must not be *he .enormous amount of property which has gone up in

smoke in the Dominion during the twelve months. The 
aggregate for the year exceeds the average for any period 
during the past thirty years.

used on the outside of curves, and no piece shorter than 10 
feet should be used in main track.

When new steel is being laid all kinds must be taken out ,g7§ rgg, 
with the rail bender, and the track must be perfectly gauged. 1883-1887.’
The spacing and renewal of ties and surfacing and lining of 1888-1892. . .
the track should follow as closely as possible.

The rails must be laid consecutively to line and gauge, 
throwing out the rails from the old track ahead as the new 
rails are laid. Split points will be used for closing track for » These figures show the average fire waste per year to be 

r a . 1 ... $138,000,000 over and above the losses incurred bv the Bal-passage of trams. Accurate expans,on cannot be secured .f | tim^e a’nd San Francisco conflagrations, which are not in-
long stretches of rail are fastened upon one side of the track eluded. The San Francisco earthquake and fire combined 
and subsequently thrown into line. losses of $280,000,000, and the conflagrations in Baltimore

Track centres will be furnished by the engineer every and Toronto in 1904 between 80 and 90 millions. The fig
ures for the separate years from 1900 are :

$76,000,000 
110,000,000 
128,000,000 
128,000,000 
147,000,000 
182,000,000

1893-1897
1898-1902
1903-1907

200 feet on tangents, and every 50 feet or less on curves. The *• 
track must be laid to conform exactly to the line so estab
lished.

----- $163,362,250
-----  164,347,450
-----  149,260,850
.............156,195,700
.... 252,554,050
-----  175.193,800
----- 459,7io,ooo

215,671,250

1900.
1901.
1902.
1903.
1904.
1905.
1906.
1907.

Roadmasters and section foremen must watch the flange 
wear of the outer rail on sharp curves, on account, of the 
weakening of the rail and the extra ■ width of gauge which 
this wearing will cause and change'wdrn rails to the inside



A NEW “ALLEN" ALLIGATOR RIVETER. MONTREAL.—The C.P.R. announces that its mileage 
has been increased to 9,844. Including “ Soo ” and Duluth, 
the road now controls 13,355 miles, as follows:—

C.P.R. proper ....
Other lines worked
Construction ..........
“Soo” ..................
Duluth .....................

John F. Allen, 370-372 Gerard Avenue, New York City, 
recently put on the market the improved design of “Allen”
Alligator Riveter shown in engraving on this page.

This machine was designed especially for car work at 
the Altoona shops of the Pennsylvania Railroad Company, 
and embodies in its construction all of the distinguishing 
features of the regular Allen tool, including universal sus
pension, etc.

It will be noted, however, that it has some additional Ontario, 
features which fit it especially for the class of work on which

9,844
261
300

2,358
592

Total 13,355

TORONTO.—Mr. F. H. Clergue, of Sault Ste. Marie is 
of the opinion that within two years the. Algoma Central Rail-it will be employed.

This new “Allen” Alligator Riveter is equipped with 
two sets of arms, which are interchangeable. The “A” set

road would be constructed right through to connect with the 
C.P.R. lines. “ We have had this road surveyed and graded 
for its entire length,” he said, “ but only about twelve miles 
have been laid with steel. This work will likely take about 
two years.
which is certainly in need of it at the present time.

This road will open up a great new territory
m Money

is a lot easier now than it has been an-1 our plants at the 
Sault will likely be enlarged considerably in the near future. 
There should be no more trouble, as I have good, strong- 
partners.”

TORONTO.—The Ontario Association of Architects will 
hold their annual convention in the Association rooms, 96 
King Street West, Tuesday and Wednesday of next week.

PORT ARTHUR.—Contractors form the G.T.P. state

E
*

76"-

§; I

m
1

that the depth of snow this winter is almost unprecedented. 
One contractor stated that where he was employed there is 
over five feet of snow, making the work almost impossible. 
Tie contractors are also complaining of the large amount of 
snow in the woods.

" Manitoba.

A"

£* WINNIPEG.—Premier Rutherford and Attorney-General 
Cross, of Alberta, were here in consultation with Vice-Presi
dent Mann, of the Canadian Northern Railway. It is well 
understood that the Canadian Northern is anxious to build 
many branch lines in Alberta, and the Government will 
render the necessary assistance for the company to accom
plish this.
road building in the Province of Alberta.
Alberta.

:
/fx — — A?-------- *

I- K .*

Jl.

'«f

t Al/i Qatar J-f.il/eler.
Next year is likely to be a record year in rail-

EDMONTON.—Notice is given that the Edmonton and 
Slave Lake Railway Company will apply to the Parliament of 
Canada at its next session for an act extending the time 
within which it may complete and put into operation the rail
way which it has been authorized to construct by section 8 
of chapter 66 of the Statutes of Canada, 1899.
British Columbia.

VANCOUVER.—The contractors for the construction of 
the Great Northern cut-off between New Westminster and 
Blaine via Boundary Bay, have announced to the railway 
company that they have finished their work.

\'£'A' 4:

UEO- - _2L

has 16-inch reach, which is the largest reach of any machine 
of this kind on the market, being operated within very 
restricted quarters.

The “B” set of arms has 13-inch, but differs from the 
“A” set particularly in its ability to operate between narrow 
longitudinal sections.

While originally designed for car construction, this 
riveter is adapted for structural work in general.

Bush fires in all parts of the Dominion have destroyed 
vast stretches of timber land, the actual loss resulting from 
which it is not possible to state or even approximately esti
mate. It would serve no useful purpose to discuss here 
the why and the wherefore of America’s appalling fire waste. 
Much has been written in connection with the subject during 
the past year, with what result the future will show. It is, 
at the same time, of interest to recall the views furnished 
to the Monetary Times a few months ago by a Canadian 
fire-insurance manager. . “There is no doubt,” he said, 
“that the tremendous loss in America is due to

( 1 ) The careless construction of buildings.
(2) Tendency towards congestion.
(3) Indifference and recklessness of tenants.
(4) Lack of proper inspection by municipal as well as

LATE CONSTRUCTION NEWS.

Quebec.
MONTREAL.—Canadians are applying at Ottawa for 

a charter for the Mexican Northern Power Company, Ltd.
The corporation is promoted by Canadians, and will soon 
begin operations in the northern part of the republic. The
authorized capital stock is $io,opo,ooo, and of this amount insurance officials. .
$7,500,000 have been issued. There is also a bond issue e ^;nc* t0° °>tnpîr cYaim che™^”»6 compan'es t0 be

, , , , , . , i first on the spot with their claim cheques.”
amounting to $5,000,000, although the authorized amount It ;s aIong these lines that the work of reform must be 
-will reach $7,500,000. A valuable concession has been ..carried out. More stringent building law and their rigid 
granted by the Government of Mexico for the development enforcement are a prime necessity, while wider apprecia-
and utilization of the water power on the Conchos River in îion V th? pub,ic ° 1 ty restin* upon them
,, r , . 1 , • , ... is no less important. I he records of last year reveal the factthe State of Chihuahua to supply electric energy to the min- that a ]arge percentage of fires were caused by carelessness
ing centres, cities and towns of that district. B. F. Pearson, and neglect. In many cases, fires have been obviously un- 
of Halifax, is president of the syndicate ; Mr. W. F. Tye, avoidable, but the annual fire waste on this continent could 
C.E., vice-president, and Mr. Frank Thompson, secretary. be considerably proper care and ordinary pre-

I l
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NOTES ON HIGHWAY IMPROVEMENTS. How can our highways be made better? 
spects do they come short of what they ought to be? We 
can deal with only a few points in what is of necessity o 
very large subject.

In what re-

D. McD. Campbell, C. E., City Engineer, Sydney.

If we ask why we as a people are united under different 
forms of government, the answer must come back that it is 
in order that we, as a united, organized people, may be able 
to do things for the common benefit of all that as individuals 
we could not think of ever doing. The .ideal should always 
be before us in all our doings as incorporated bodies—“the 
greatest good to the greatest number of our citizens and 
members.”

In carrying this ideal into effect certain great probletns, 
some of them of an engineering character, must be met and 
solved by every town, or city and municipality.

The first problem to be solved in the case of a town or 
city is usually that of water supply.

A second problem, also an engineering one, and also one 
of great importance, is the disposal of wastes. These two 
problems, good water and good sewers, belong to the town 
and city more especially and do not as a rule concern the 
municipality at all.

But a third problem is one that concerns both town 
and municipality, viz.: the question of “Good roads.” 
must all agree that many, yes, nearly all, of our roads are in 
bad condition, and that all but a very few are capable of 
being greatly improved in many ways. The object of this

Drainage, Improvement in Drainage.
In the first place we find many of our roads falling short 

of what they ought to be in the matter of drainage. In build
ing or repairing a road this is usually the point where 
fail entirely, much to the injury of the road. Water is ad
mitted by all to be the greatest enemy any road can have. 
Early in the history of building roads the following principle 
was laid down— Get the water away from the road and keep 
it away.” The remedy for nearly every piece, of bad road is 
better drainage. This holds true for any type of road, earth, 
gravel Or broken stone. A good road is from start to finish 
simply a matter of good drainage. The water we have to 
deal with comes from two

we

1st. The rainfall and 
The water

from these two sources must be removed from the road. 
This brings us to the consideration of surface and subsoil 
drainage.

sources.
2nd, water in the soil—ground water so-called.

Surface Drainage.
I he rainfall comes down on the road surface and we 

cannot prevent its coming. A large amount of water falls

We

■/a/eet

Ground kbrter 
ore Me.

II Ctratte/ v
T-.'Ag.'.-.srtL-aVv,1?^ encrassa .

1———r
js-éii- Suiterr surface of fas 

çrourraf' ._________
Showmj ÂtéfÂf /» X bwon/yy Cond/t/ans
m/bich the ground ground defer rises

rises ^ Surface of i/re

diagram sbow me Me re/aiion 'ground reefer91 
2jt surface Candifitns es AroatTs, swo mss, and pends 

rfrrows sAaw direct/an of rnafire of Me ’grouad nojef'

------ 24-feet
Section

S/rotv mg Construction c - a
Grade/ '/Toaefarav

-JZfect-
Surface

Diagram Showing Ground Water Standing High, Side 
Ditches Full of Water, and as a result a soft and 

easily rutted road surface.

Gutter Gutter

Effcef-kr
Gm* finer 

s/redinç construction of a 
Afacadasrt /Taedncay

paper is to lay before you a few practical notes on “High
way Improvement.”

This question is one that both town and municipality 
vitally interested in, for in 
are practically the same in each. In larger towns and cities 
certain streets on account of heavy traffic will require a 
harder wearing surface, but for the most part the greater mile
age of our town and city streets is exactly on the same 
footing as the country road and what will improve the 
will improve the other also.

Battoir/ Course O-'/Tver ot S/ooe.
AfM/e .. JL" - - A£" "

•• /" - - Soreen/nes.7°s>are
province the types of roads as rain on our roads during the year and it will certainly do 

harm unless carried away by a system of thorough drainage. 
-To get it to run off the roadway towards the sides is the first 
step. The road surface for this reason should be as smooth 
as possible and should have a slope sideways each wiay from 
the centre. This is called the

our

one crown of the roadway. 
Authorities differ as to the amount of crown a road should 
have. It will depend on the kind of a surface that the road 
has.

1 he question of good roads is one of much importance
as theand .will be continually getting more important 

country develops. In many of the neighboring States, 
Massachusetts, New Jersey, and others, this question has 
been a burning one for many years, and large sums of 
money have been spent in building new roads and 
structing old ones. With a more thorough knowledge of 
materials and better methods of construction a wonderful 
change has taken place in their highways. It is our privilege 
to benefit as much as possible from their experience, 
taken years of experiment and effort to learn what 
know about roads. Many books have been written on the 
subject and there is still room for more. It has come to be 
recognized by all that road-making is the business of the 
technical man who has had training along this line. The old 
idea that anybody can build a road is passing away, and 
with the passing away of this idea will surely come the day 
of better roads. It is not necessary that I should speak in 
detail of the many advantages of having good roads, the 
increased property values, the heavier loads that 
hauled, and resulting cheaper transportation, the saving of 
valuable time, the longer life of waggons, horses and harness 
and the general increased feeling of self-respect among all 
our people.

An earth road with its softer surface should have a 
crown than the roads with harder surfacing, as 

gravel or broken stone.
greater

A lack of crown is a defect one often sees in many of 
our roads. We often find flat or even hollow surfaces with 
the water resting on them in pools softening the roadway 
so that it cuts up easily making bad ruts in spring and fall. 
Other roads we 
the îesult that the traffic is driven to seek the centre of the 
road formnig deep ruts in time. It is better, however, to 
have too much crown rather than too little as the road will 
soon become flatter with the traffic if it is too high. A road 
on a steep hillside should have a greater crown than one on 
level ground otherwise the water is apt to follow the wheel 
Hacks and make ruts instead of passing outwards into the 
side ditches. One enemy we are so anxious to get rid of, 
viz.: the water, instead of soaking into the road will 
off towards the sides leaving the surface of the road dry and 
hard. This is one great step in advance.
Side Ditches.

Ditches must be dug along the sides of the road to re
ceive this water running to the sides from the surface of the 
road and to carry it off. In many of our roads this water

recon-

find have been given too much crown with
It has 

we now

now run

can be



THE CANADIAN ENGINEER54 January 8, 1909.

gets no further away than these side ditches. They have 
been dug simply for the purpose of getting earth for the 
roadway and have no outlet at all. The water remains in 
them to soak up into the roadway as into a sponge keeping 
it wet and soft. Here is another way in which many roads 
can be improved. These side ditches must have an outlet 
and must be graded to slope towards it. They must be free 
from all depressions and low places so that the water will 
not lodge and remain in them after rains. An inspection 
after a rain storm will show where the grading of these side 
ditches can be improved upon. A little care in this matter 
will be found to pay well.

These ditches may have outlets to the side of the road 
or into some brook or water course crossing the road. The 
oftener such outlets are secured the better as the water can 
be disposed of in smaller amounts and this will be found to 
be an advantage.

To see where such drains are needed we must watch 
the road in the spring time when the frost is coming out, 
as we say. Wherever soft spots appear, underdrainage is 
needed. The water in the subsoil freezes and in freezing 
expands loosening up the soil so that in spring we find the 
road full of deep ruts. Wagons sink in the mire and the 
horses flounder through as best they can. The remedy for 
all this is to get rid of this water in the subsoil.

The drains may be constructed lengthwise or crosswise 
of the road depending on circumstances of each case. Often 
a combination system is used. The longitudinal drains 
be placed either at the sides of the road or in the middle. 
Various forms of these drains are built. The best drain is 
built of earthen tiles. These tiles are intended to be 
porous and should not be burned to vitrification, but only 
enough to make them capable of standing rough handling. 
They should be laid to a true grade on a firm bottom. If 
bottom is soft they may be supported on planks laid length
wise on the ditch bottom. The joints should be covered 
with a collar or a strip of tarred paper to prevent earth 
entering at the joints. They should be large enough to 
.take care of all water reaching them, and should be laid 
deep enough to be below frost.

As stated before these subsoil drains are most needed 
in heavy clayey soils. A sand or gravel soil will in general 
not need sub-drains. In this matter of subsoil drainage 
nearly every one of our roads can be greatly improved. 
Such drains alone will often change a bad road into a good 
one. The places so soft in spring seem to disappear. On 
the other hand it is not going too far to say that a lack of 
underdrainage will soon utterly ruin the very best piece of 
improved road construction that we can possibly have.

At points on the road where swamps occur because the 
ground water stands at so high a level, we can either drain 
the swamp in some way or, if this is not possible, raise the 
road right across the swamp. Such swamps are sometimes 
quite easily drained by ditching or perhaps removing a ledge 
of rock. Drain a swamp simply means lowering the level 
of this ever-present “ground water.”

In no way are our roads to-day so defective as in the 
matter of drainage, both surface and subsoil, especially the 
latter,, and in our seeking for better conditions on our roads 
this is the place where we must begin our improvements. 
Every dollar spent for 'better drainage will give good re
turns for the money.

Improvement in Location and Grades.

can

/rood Surface

were/ water --—
GraunfL------ —-------

tQt7?/e Uaa/erafre/'tt

Diagram Showing Effect of Tile Underdrainage. Height of 
Ground Water Lowered. Ditches at Side of Road 

Dry. Road Surface Dry and Hard.

Gutter

These side ditches should have broad flaring sides as 
they are less liable to cave in and fill the ditch bottom with 
obstructing material causing washouts on the road in times 
of heavy rainfall. They must be large enough to carry all 
the water reaching them in time of heavy rainfall, 
grade such a ditch could have depends on the material form- 

the bottom and sides. Clay will erode more easily than

The

ing
sandy loam or gravel. A ditch may have a 3 per cent, or 

cent, grade and suffer little erosion. The minimum4 pet-
grade should not be less than 1 per cent. If grade of ditch 
is very steep the bottom should be paved. The surface water 
falling as rain on the road will now flow off into the side 
ditches and thence away to trouble us no more. A system 
of surface drainage is essential if we want a good road.

Subsoil Drainage.
Whenever a hole is dug in the earth water is usually 

found at a greater or less depth below the surface. In some 
localities we find it perhaps only a few feet down while at 
other places we find it only at great depths. The kind of soi1 
seems to have an important bearing on the depth at which 
we find this water. In clay and clayey soils it stands high 
while in sands and gravel it is usually deep, 
seems to be a kind of great storage reservoir of water. This 
water we call the “ground water.” Its primary source is of 
course the rainfall a part of which, larger or smaller, sinks 
gradually down into the soil after every rain. This ground 
water is not stationary as we might expect, but is in con
tinual motion through the soil towards some outlet as a 
brook, river, or lake. The elevation of the surface of the 
ground water is continually changing at any particular point. 
In dry weather it is low and in wet weather it is high, 
hot dry weather the elevation of the ground water lowers 
and our wells go dry.

When the level of the ground1 water is below the sur
face of the earth we have a dry soil ; when the ground water 
rises up to or near the surface of the ground we have a wet 
soil and perhaps even swampy conditions. When the level 
of the ground water rises above the surface of the earth we 
have a permanent pond or lake. What has this to do with 
road-making, you ask? A great deal. The ground water, so 
little understood, is of just as much importance to the road 
as the surface water first mentioned and requires just as 
radial measures for its removal as the other, if we wish for

If our problem was to build a new road, the proper 
location so as to give the easiest grades and the best drain
age would be of primary importance, 
however, not with new roads but with the improvement of 

We see many places in which their Ioca-

The earth
We are dealing,

our present ones, 
tion could be greatly improved. We find our roads climb
ing up our high hills which they could easily have gone around 
by making a small detour. We find, however, that in the 
great majority of cases not much change can be made in the 
present location of our roads and our problem is to make the 
best of the location we have now. In all cases, however, the 
present location of any road should be carefully looked into 
before any permanent improvements are made to the road. 
After improvements are made, imperative changes in loca
tion from the demands of heavier traffic or other reasons are 
of necessity more expensive. We often find, however, that 
hills may be avoided by surprisingly small changes in loca
tion.
further method of improving the grades on any road would 
be to cut the hill tops on the present location and to fill in 
the hollows. This is expensive but it should be done before 

better surfacing is placed on the road.
We must all admit that the steepest hill on any road 

sets the limit to the size of load that can be hauled over the 
road. Why then should we spend our good money improv
ing the level stretches of road and make it possible to haul 
much heavier loads thereon and neglect to cut down the hills 
that limit the load the horses can haul? All grades where 
possible should be reduced to 6 per cent. No improvement 
will give better returns for the money than getting rid qf

In

Where possible these changes should be made. A

any

Subsoil drainage is the removal by under-a good road.
ground drains of this ground water in the soil. This is necessary 
in any soil where the ground water stands high, especially in 
heavy, clayey soils. Every paved road or street must have a 
good foundation, and for every earth road we seek as hard

This simply means that the soila surface as possible.
underneath must be dry.
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the steep hills. This is a benefit to the road that will last 
for all time. The cost of keeping these steep places in re
pair is a heavy item to say nothing of-the ever-present danger 
of accidents and the greater wear and tear on . waggons. 
Heavy grades are a perpetual tax on the people.

protect the metal underneath. In a large proportion of 
those who are confronted by the problems have neither the 
time, training, nor the equipment required for its solution 
and yet such problems and thousands of others far 
plex upon their face must be solved if 
is to be brought to its proper level.

cases

more corn- 
industrial efficiencyour

A LABORATORY FOR PUBLIC SERVICE.* No one at all conversant with the facts 
our industrial salvation must be found in

can doubt that
a closer alliance

and co-operation between the scientific worker and the actual 
agencies of production. Such co-operation exists, as we are 
all beginning to learn, in Germany, and its results are evi 
dent throughout the world in the 
German industry. In

A View of What the Research Laboratory of Applied 
Chemistry is and may be to the Country.

Arthur D. Little, Chemical Engineer, Boston.
tremendous expansion of 

our own country no agency has done 
more to supply the little leaven which may yet leaven the 
Whole industrial lump than the Massachusetts Institute of 
Technology, and her graduates, by hundreds, are doing yeo
man service m the development of our resources and the 
application of the scientific method to our practice So far 
this is altogether as it should be, but in the present condition 
Of our manufactures it is by no means enough. The time 
has come to bring the splendid scientific organization and 
equipment of the Institute to bear directly upon our indus
trial problems as an aggressive force working for their solu
tion.

We have, as a nation, acquired the habit of being vastly 
satisfied with what we have accomplished. We marvel at our 
enterprise in scraping iron ore from the earth’s surface by 
steam shovels, in growing wheat on virgin soil, in stripping 
great areas of primeval forest, in burning natural gas and 
allowing petroleum to spout from the ground. Even Ger
many acknowledges that she cannot compete with us in 
raising cotton, and we cut more ice in a month in the single 
State of Maine than all the Pictet machines in France can 
turn out in a year. We control the copper market of the 
world—because we have the copper. If you want cheap 
sulphur, you must come to us, we pump it from the ground. 
We develop great centres of power distribution because our 
rivers run so fast down hill.

To these vast resources we have, indeed, brought a 
native energy, an unusual capacity for organization, and a 
genius for mechanical affairs. What we do, we do on a great 

. scale, but we often do it very badly. It is quite time for us 
to pause in our self-congratulation long enough to inquire 
whether the things we are doing" cannot be better done, 
whether, in fact, other nations have not developed and put to 
use much better methods, which, given equal opportunity, 
would put our own performance to the blush.

Although the resources of a country from the basis of its 
prosperity, this is, nevertheless, determined in the long- run 
by the manner in which these resources are utilized, or, in 
other words, by the industrial efficiency of the means and 
methods of production. We have developed great transporta
tion systems, we handle raw material on a titanic scale, we 
have applied machinery to the addressing of our letters and 
the sticking of the stamps, but it remains true none the less 
that with a few conspicuous exceptions our manufacturing 
operations are carried forward in trustful ignorance and dis
regard of many of the factors upon which real industrial 
efficiency depends. This is shown in the stupendous waste 
which accompanies the first crude preparation of the raw ma
terial ; it is shown in the general absence of a true selective 
economy in the apportionment of that raw material among 
the different industries, and it is shown again, and yet again, 
in the losses which attend nearly every step in the progress 
of the raw material toward the finished product. One need 
only refer to the wastes which attend lumbering, or the g'row- 
ing of flax for seed, the making of coke in bee-hive ovens, 
and the failure to utilize the casein of slcim milk as a high- 
grade food product, to realize vaguely something of what 
these initial losses are. The absence of proper selective 
economy in the adaptation of raw material to use is every
where, as when our railroads use untreated ties and poles, 
when coal-tar is burned as fuel, crystal alum used for purify
ing water, or valuable publications printed on ground-wood 
papers. We are still polluting our streams with wool grease, 
still wondering whether we can make alcohol from waste 
molasses, still buying coal without reference to heating power 
and paying 65 cents a gallon for cylinder oil.

When wastes so obvious and so easily remedied are every
where taking heavy toll of our manufacturers, it is not sur
prising that in all lines of productive effort subtle and e’usive 
problems present themselves and still further lower our indus
trial efficiency. Steel rails break by thousands, trolley wires 
snap, boilers corrode, milk-cans rust, unsightly bloom ap
pears on leather, cloth is stained or tendered, paints fail to

Since all material is subject to chemical laws and its 
properties and behaviour influenced or determined by these 
laws, it follows that a large number, probably by far the 
greater number, of our industrial problems are problems in 
applied chemistry. No better field for the initiation of work 
intended to be directly effective in its bearing upon industrial 
efficiency could therefore have been chosen by the Institute 
authorities than that of research in applied chemistry upon 
some basis which renders the results obtained immediately 
available to those responsible for the conduct of industrial 
affairs.

That the Massachusetts Institute of Technology 
found it possible to lead her sister institutions in

has
the estab

lishment of the Research Laboratory of Applied Chemistry 
is due. to the generosity of Charles W. Hubbard, Esq., in 
supplying the funds required for the initial organization and 
beginning of its work. '

The general object of the Laboratory is that of increas
ing the efficiency of industrial effort by carefully focussed and 
directed research in chemistry as applied to particular phases 
and problems of actual practice, but what gives the Labora
tory its unique position is the relation in which it aims to 
stand to industry throughout the country. It will, so far as 
possible, be made a clearing house for problems in applied 
chemistry. Many of the expected problems have doubtless 
been already solved elsewhere, others may at the time be 
■engaging the attention of outside specialists.

the solution will be immediately forthcoming, in the 
other the Laboratory will endeavour to bring the applicant 
into touch with those studying the problem in other labora
tories.

In the one
case

There will remain, however, many problems of wide 
importance in their hearing upon industry, and from among 
these the Laboratory will select for its direct attack as many 
as its funds permit, giving preference always to those which 
promise in their solution to prove of greatest benefit to the 

Without attempting to indicate the lines along 
which the public service of the Laboratory may develop, one 
may, by way of illustration, point to such subjects for investi
gation as the cause and prevention of the corrosion of lead 
pipe, the breakage of steel rails, the waterproofing of 
structures, the utilization of wastes which now involve nuis
ance, the study of the atmosphere of street-cars and the con
ditions underlying proper ventilation, the relation of material 
and treatment to the brittleness of pottery, or the fireproofing 
of theatre scenery.

community.

cement

Not only will such altruistic service place the profession 
of chemistry upon a higher plane in the regard of the 
munity by making evident the directness of its concern with 
the affairs of daily life, but the institution which fosters and 
inculcates service of this kind will benefit in

Splendid as the prestige of the Institute already 
is and wide as her influence extends, both will gain immeas-

com-

even greater
* An address before the Massachusetts Institute of Tech- measure.

nology.
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urably as the college through all its various departments be
comes a focus concentrating the attack upon the material 
problems of the time.

As the Laboratory gains the confidence of manufacturers, 
their own facilities for experiment upon the large industrial 
scale will naturally be placed in increasing measure at its 
disposal. It is not too much to hope that the relations thus 
established may ultimately lead to the equipment and 
tenance of many small special laboratories, all under the 
direction of the Research Laboratory, but each situated at the 
point of best study and attack for a particular industry, as 
at Gary for iron and steel or in the Lehigh Valley for cement. 
The possibilities for teaching industrial chemistry along 
altogether new lines and to incomparably better

All this, so far as it relates to the Research Laboratory 
of Applied Chemistry, does not mean that the laboratory will 
not welcome problems which have a specific and limited 
application to particular industries ; for it is through prob-

mam-

lems of this class that the Laboratory will be brought info 
closest touch with industry and enabled to make its influence 
most directly and immediately felt by those whom it would 
benefit. No propaganda preaching- the industrial value of 
research will make converts half so quickly as the 
actual solution of the particular problems by which the n- 
dividual manufacturer is confronted and perplexed, 
these reasons, no less than for the more compelling fact that 
it is to the manufacturers thus aided that the Laboratory at

purpose
which such a scheme of development holds out deserve the 
careful study of every friend of industrial education.

For The recognition of the importance of the work of the 
Laboratory and its promise of helpfulness has been so 
prompt and general that already the need for additional funds 
has become imperative, if even the immediate opportunities 
are to be seized. The work now under way, which is of the 
first importance to several of our great industries, includes 
the study of case hardening as applied to special alloy steels, 
an investigation into the cause of the “ gray sheets ” which, 
because of brittleness, are the occasion of heavy loss to 
makers of. galvanized iron, and a study into the causes deter
mining the presence of pinholes in sheet tin plate, 
direct bearing of this last-named problem upon the canning 
industry, the economy of milk transportation, and the per
manence of tinned roofs everywhere is obvious. That all 
will ultimately be solved cannot be doubted in view of the 
gratifying- progress already made.

The terms upon which the services of the Laboratory are 
offered to manufacturers are these :—

The Laboratory will undertake a specific problem and 
engage to direct its best efforts towards its solution. 
Institute will furnish laboratory facilities and the 
tion of the general instructing staff in a consulting capacity. 
This phase of the arrangement is of the first importance, 
since it means that the facilities and organization of the 
Mechanical and Electrical Laboratories of the Institute as 
well as those of the Research Laboratory of Physical Chem
istry are available for the special assistance they can render 
in particular aspects of the work.

Reports of progress will be made every three months. 
The applicant who consigns his problem to the Laboratory 
undertakes to pay the actual time cost of the one or two ex
perimentalists actually engaged upon the work and the ~ost 
of special apparatus, but he is free from all expense involved 
in the direction of the work of which might otherwise result 
from the expert consulting service of members of the instruct
ing staff not directly connected with the Laboratory. When 
results have been obtained, the original applicant has his 
option of two courses : he may either permit the Institute *-o 
publish the entire investigation for the general good of the 
community or he may elect to keep the results for his 
benefit—either as a secret process or by having them patented 
in his behalf—by paying to the Laboratory for its 
poses of further research a sum to be agreed upon at that 
time.

this stage of its development must look for its support, a 
large proportion of its work will be directed along lines sug
gested by the manufacturers themselves and leading, if suc
cessful, to their individual benefit.

The new Laboratory will constitute a division of the 
Department of Chemistry and Chemical Engineering, of 
which Dr. Henry P. Talbot is the head. To his foresight, 
breadth of view, and strong support must be attributed much 
of the promise of its scope and plan. The immediate direc
tion of the Laboratory and responsibility for its results will 
be, however, in the hands of Dr. William H. Walker as 
Director of the Research Laboratory of Applied Chemistry. 
The selection of Dr. Walker for this important position is a 
peculiarly happy one, for he brings to the work a thoroughly 
well-trained mind, a fine record of attainment, an enthusiasm 
and energy which his students have found contagious, and a 
temperamental fitness for research along industrial lines. 
Dr. Walker is at the beginning of his usefulness. He was 
graduated in 1890 from Pennsylvania State College, an in
stitution which has turned out many men of more than usual 
capacity. His collegiate training was supplemented by a 
university course at Gottingen, which led to his Ph.D. de
gree. He returned to State College as instructor in Chem
istry for two years, and came to the Institute as instructor 
in Analytical Chemistry in the autumn of 1894. Here his 
marked success in imparting his own enthusiasm to his 
students led to his rapid advancement to an associate pro
fessorship ; and later, after some years of direct contact with 
industrial affairs as partner in a large commercial laboratory, 
he was offered and accepted a full professorship in industrial 
chemistry. This position he still retains, thus making the 
experience gained in the Research Laboratory of Applied 
Chemistry directly effective in the routine instruction of the 
Institute. Dr. Walker’s activities and interests have given 
him a notably wide general knowledge in the field of chem
istry as applied to industry and a direct contact with many 
special lines of manufacture. His more recent studies and 
perhaps his most notable achievements have been concerned 
with the corrosion of metals. The paper in which his dis
coveries were announced was awarded the Nichols gold 
medal.

The

The
co-opera-

own

pur-

One has only to consider in the most casual way the 
opportunity of the Laboratory, to have technical research 
problems which have their basis in Chemistry crowd upon the 
mind. Our cities are submerged in smoke ; our roads are 
disintegrating under the action of the automobile ; we deplore 
the destruction of our forests, and overlook the sources of 
paper stock everywhere at hand ; we base the future of our 
agriculture on the diminishing supply of Chile saltpetre, 
while the nitrogen of the air is pressing with the weight of 
many thousand tons upon each acre ; our peat deposits lie 
untouched, while we contemplate as best we may the failure 
of our coal supply ; we erect great structures of reinforced 
concrete, knowing little or nothing of the ultimate mechan
ism which determines the setting of the cement and still less 
of the factors upon which the life of the reinforcing steel rods 
depends.
them that the Research Laboratory of Applied Chemistry has 
to deal. It will deal with them not only with the prospect 
of their solution, but upon a basis which holds out the pro-

Dr. Walker has selected as his Research Associaties Dr. 
Warren K. Lewis, M. I. T. ’05, who earned his Ph.D. at 
Breslau, and Dr. William Guertler, a graduate of Gottingen 
and later “ Privatdocent ” at the University of Berlin, where 
he specialized in the chemistry of alloys. Both men bring a.n 
exceptional equipment to the work.

In addition to the Research Associates, who form the 
nucleus of the organization, the Laboratory staff already 
includes two half-time assistants, who also devote themselves 
to instruction, and three advanced students working for 
higher degrees.

The Laboratory is at present located on the fifth floor 
of the Pierce Building, where quarters barely sufficient for 
its immediate needs have been secured by rearrangement of 
the space devoted to other work. No prophetic vision is 
required to see this space outgrown or to follow the develop
ment of the Laboratory to the point where its necessities 
and demands of manufacturers upon it will require a separate 
building and elaborate special equipment.

It is with such, problems and many others like
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THE STRENGTH OF RIVETED JOINTS.*mise of the gradual development of general research methods 
for attacking the multitude of other problems in applied 
chemistry wherever they may arise. Best of all, the Labora
tory affords an opportunity for the training of men for other 
laboratories, in which these methods will be applied to the 
solution of the problem of manufacturers and public ser
vice corporations everywhere, 
training of picked men will go forward advanced courses in 
the application of the chemical method to the needs of indus
try and seminars on general subjects in chemical technology 
which will be open to adequately trained students upon elec
tion.

By J. W. Rausch.

In joining two plates by what is known as the lap joint 
(see Fig. 1) it will be seen that a certain amount of metal 
is punched or drilled out in order to receive the rivets. The 
plate is therefore weakened to the extent that these holes bear 
to the solid sheet. The distance which these holes are 
apart is called the pitch and may be represented by the dot
ted lines. If, therefore, the diameter of the rivet hole 
equals one-half of the pitch, then the plate is reduced by 
one-half of its original strength, or 50 per cent.

Simultaneously with this

No one at all familiar with the conditions under which 
thousands of American manufacturers are working can fail 
to realize the unique and fruitful opportunity which spreads 
out before the Laboratory, nor can they doubt that the funds 
for its development will be forthcoming. Within the last 
few years there has opened out to the worker in applied 
chemistry a new horizon with a sweep so broad that it is 
seen to include far more than the mere material gains which 
come from more efficient effort. It has come to be recognized 
that the lives of great masses of the community are con
stricted and confined and often mean and sordid, because our 
industrial efficiency as a people is still far below what ’t 
ought to be. Any general moral or spiritual uplift must find 
its basis in the increased efficiency of the worker, and in this 
stage of our industrial development no agency is more di
rectly available for increasing this efficiency than that afford
ed by chemistry as applied to industry. Every waste that is 
prevented or turned to profit, every specification which gives 
a better control of raw material, every problem solved, and 
every more effective process which is developed makes for 
better living- in the material sense and for cleaner and more 
wholesome living- in the higher sense. It means much to 
the material and more to the higher well-being" of German

*-■

1—p- ■ XK-
.i. ?

no. 1 FIG. 3

In order to make this clearer, it will be assumed that 
the pitch is 2 inches, the rivet hole 1 inch, the thickness of 
plate inch and the tensile strength of plate 60,000 pounds 
per square inch of section. The ultimate strength of the 
section of plate before punching or drilling represented by 
the pitch (see Fig. 2) will equal width times thickness times 
tensile strength, or

2 x fé x 60,000 = 45,000
pounds

Fig. 3 is a section of the plate represented by the pitch 
after drilling, and the ultimate strength equals:

1 x jé x 60,000 =22,500, 
or one-half of its original strength.

workmen that their nation now controls the coal-tar indus
tries, the manufacture of fine chemicals, and the markets of 
the world in many other lines, chiefly as the result of the 
application of the scientific method to the problems of pro
duction. The general application of these methods will mean

This being- so obviously
From the above it will be seen that to find the efficiency 

of the plate, subtract the diameter of the rivet hole from 
the pitch and divide the remainder by the pitch. This may 
be expressed as follows :

even more to our own country, 
true, it is a matter for congratulation to every Institute 
alumnus that the college which first applied the laboratory 
method in this country has gone forward until it now offers 
to all engaged in our industrial development the comprehen
sive benefits which research in applied chemistry will surely

pitch,—diameter of rivet ho’e,
Efficiency of plate =

pitch
P — hbring.

E =or
P

The ultimate shearing strength of the rivet equals area 
of rivet times its shearing strength per square inch of sec
tion ; in computing the shearing strength of the rivet the 
diameter of the rivet hole is taken. Assuming that a rivet 
after it has been driven is 1 inch in diameter and the 
shearing strength of the rivet is 40,000 pounds per square 
inch of section, then the ultimate strength of this rivet will 
be the diameter squared, times 0.7854, times 40,000, or

1 X 1 X 0.7854 X 40,000 = 31,416

ERROR OF WATER METERS.

In connection with the many tests made in various boiler 
plants with the object of determining the conditions of every 
day operation and how increased economy could be optained, 
the Coal Department of the Arthur D. Little Laboratory, 
Boston, have had occasion to calibrate several water meters. 
In one instance a hot water meter read 55 per cent, too low, 
another read 30 per cent, low when passing 136 cubic feet 
per hour, and 36 per cent, low when passing 102 cubic feet 
per hour. On account of the slip and leakage most of the 
meters read too low, but one case was found where a meter 
read 13.6 per cent, too high. Even with a calibrated meter 
the results are questionable on account of the varying error 
at different rates of flow and the non-uniformity of feeding 
the boiler.

pounds.
A riveted joint may fail either by the sheet tearing apart, 

as is shown in Fig. 4, or by the rivets shearing as shown 
in Fig. 5, or by the plate in front of the rivet hole be-'ng 
crushed as shown in Fig. 6, or by shearing out the lap as 
shown in Fig. 7.

A study of the sketches will make it clear that if the 
rivet is made larger it will gain in area atnd proportionately 

.in strength, but at the expense of reducing the plate area 
and a proportionate weakening of the plate. On the other 
hand, if the rivet is made smaller, the plate area is in
creased, but at the expense of the rivet area ; so that in or
der to secure the maximum strength the shearing strength

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.

* Lecture by J. W. Rausch, superintendent inspection 
division, Maryland Casualty Company, delivered at Univer
sal Craftsmen Council of Engineers.
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I
of the rivets should equal the tensile strength of the plate 
between the rivet holes.

The ultimate strength of a seam will depend upon its 
weakest part, the same as the strength of a chain will de- 

To find the correct pitch of a single-riveted seam : pend upon its weakest link ; so that the efficiency of the 
To find the correct pitch or distance which the rivets must seam will depend upon the strength of its weakest part as

compared to the solid sheet. From' this it will be seen that
to find the efficiency we must first find the efficiency of the 
plate ; second, the efficiency of the rivets, and third, the re
sistance to crushing as compared to the solid plate, and 
the weakest of the three should be taken.

5 V
1S „ _i

Crushing.

It has been found by experiment that the crushing 
strength in front of the rivets is high and irregular, and, 
according to the best authorities, in some of the tests the 
crushing strength was as high as 150,000 pounds per square 
inch of section, while in a few tests it was less than 85,000 
pounds ; so that 90,000 pounds will probably be safe in cal
culating riveted joints. The usual method adopted in cal
culating the crushing strength is to multiply the diameter 
of the rivet hole by the thickness of the plate, then mul
tiply this product by the crushing strength.

FIG. 5

be apart so that the shearing strength of the rivets will 
equal the tensile strength of the plate, multiply the area of 
the rivet hole by the shearing strength of the rivet and di
vide this product by the thickness of plate times its tensile 
strength, and to this quotient add the diameter of the rivet 
hole. This may be expressed as follows :

area X shearing strength of rivet
Lap.+ rivet hole.Pitch =

thickness of plate x tensile strength In practice a sufficient lap can always be made so that 
a joint never fails by shearing out as shown in Fig. 7. The 
distance from the centre of the rivet to the edge of the lap 
is usually one and a half times the diameter of the rivet 
hole. This appears to give an ample margin of safety and 
is also satisfactory for calking.

or
A S

P = - + h.
t T

Example.

What is the correct pitch of rivets if the plate is yi inch 
thick and 60,000 pounds tensile strength, the rivets inch I
and rivet holes 15/16 inch ; shearing strength of r:vet ! 
40,000 ?

Example.

What is the efficiency of a single-riveted lap joint of 
the following dimensions : 
strength of plates, 60,000 pounds per square inch of section ; 
rivets, J6 inch ; shearing strength of rivets, 40,000 pounds 
per square inch of section ; rivet holes, 15/16 inch ; pitch of 
rivets, 2 3/16 inch ; crushing strength, 90,000 pounds per 
square inch of section.

In a former example we found that the efficiency of 
plate equals

Shell plates, inch thick ;
IS 15

Area of rivet = — x — x 0.7854 = 0.6903 ;
16 16

0.6903 X 40,000 15 3
-------------------------- 1-----= 2—

3/9 X 60,000 16 16
Pitch =

nearly, or 
o. 6903 P —h

40,000
P

27,612.0000 strength of rivet : fé x 60,000 = 22,500 
22,500)27,612.0000(1.2272, or 1.23—, or 1% nearly 

22,500

or

tS
- = rs x n =

2A-H
5? = 0.57

nîî2,=,

or 57 per cent, for the plate.
To find the efficiency of rivets, multiply the area of the 

rivet hole by the shearing strength of the rivet and divide

51,120
45,000

61,200
45,000

162,000
'57,500 (5) Cl ©

©<::)45,000
45,000

i % + 15/16= 2 3/16-inch pitch.

It will be noticed that 27,612 -r 22,500 = 1.23. This is 
only two one-hundredths less than 1 so that in practice 
i would be taken, and by adding 15/16 inch, the diameter 
of the rivet hole, we have 2 3/16 inches as the pitch ; but in 
practice it is well to space the rivets in a single-riveted lap 
joint a little farther apart, because in constructing the seam 
everything tends to make the rivet larger and reduce the 
plate area. For instance, if the plate is punched, the punch 
for a %-\r\cb. rivet would be 15/16 and the die would be 1 
inch, so that the hole in the pla.e would be tapered; that 
is to say, it would be 15/16 inch on one side and 1 inch on 
the other ; also, reaming is very often necessary, which in
creases the rivet area at the expense of the plate area.

Fig. 8i

this prdcuct by the pitch times the thickness of plate times 
the tensile strength of plate.

This may be expressed as follows :
area x shearing strength of rivet

Efficiency ------- -
pitch X thickness of plate x tensile strength

or
27*612 .0.6903 x 40,000

= 0.56, -
2 3/16 X yk X 60,000 49,218; 75 

or 56 per cent, for the rivets.
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The resistance to crushing as compared to the solid 
sheet equals

Example.
What is the correct pitch of the rivets of a double-rivet

ed lap joint where the plate is of steel 76 inch thick and of 
55,000 pounds tensile strength, rivets ?4 inch in diameter 
of 40,000 pounds shearing strength, rivet holes 15/16 inch 
in diameter ?

diameter of rivet hole x thickness of 
plate x crushing strengthh tC

pitch x thickness of plate x tensile 
strength

PtT
According to the foregoing formula 

0.6903 x 2 x 40,00031,640.62515/16 X 54 X 90,000
= 64 - + 15/16 = 3.615Pitch =

49,218.752 3/16 x J4 x 60,000 x 55,000
24 = 0.375per cent.

55,ooo
It will be noticed that the resistance to crushing "s in

of the strength of the plate and the rivets. It willexcess
also be noticed that the efficiency of the rivets is 1 per cent, 
less than the efficiency of the plate. Also, in referring to the 
calculation wherein the correct pitch was determined, it

9875,000
1,875

20,625,000
Diameter 15/16 = 0.9375 

2.6775

,© ©I 3-6150
Area of 15/16 = 0.6903

©<) Ci 0 2

© © I.3S06
40,000

FIG. 9 20,625) 55,224.0000 (2.6775 
41,250will be found that the pitch should have been 2/100 of an 

inch less than 23/16 inches, which accounts for the differ
ence of the 1 per cent. i39,74o

123,750
1

Double and Triple-Riveted Lap Joints.
A lap-riveted joint may be made stronger if instead of 

using one row of rivets two or more rows are used. Fig. 
8 represents what is known as the double-staggered riveted 
lap joint. In comparing this joint with the single-riveted 
joint it will be noticed that instead of there being one rivet 
in each pitch there are two, making the shearing strength 
of the rivets in each pitch proportionately stronger. In 
this way the pitch may be .increased, thus graining a g'reat- 
er efficiency. There is, however, a limit to the spacing of 
the rivets, for the reason that if the rivets were spaced too 
far apart the lap of the seam could not be kept tight.

Fig. g shows the construction of a triple-riveted lap 
joint. In this construction the joint may be made stronger 
by increasing the pitch, or by using smaller rivets. The 
shearing strength of the rivets is taken care of by the ad
ditional rivet in each pitch. In computing the strength, or 
in determining the correct pitch of a double- or triple- 
riveted lap joint, the same principle applies as for the 
single-riveted joint ; that is to say, the method is exactly 
the same only the number of rows of rivets must be taken 
into consideration.

To find the correct pitch of a double- or triple-riveted 
lap joint so that the shearing strength of the rivets will 
equal the tensile strength of the plate, multiply the area of 
the rivet hole by the number of rows of rivets, then multi
ply this product by the shearing strength of the rivets, and 
divide the result by the thickness of the plate times its 
tensile strength, and to this quotient add the diameter of the 
rivet hole. This miay be expressed as follows :

ANS

159,900. ■ 
M4,375

155,250

144,375

108,750
103,125

5,625

It will be seen that theoretically the correct pitch so 
far as it relates to the shearing strength of the rivets and 
the tensile strength of the plate is 3.615 inches, but in prac
tice this pitch would, in all probability, be too great to in
sure a tight joint.

The correctness of the foregoing example may be pro
ven by calculating the efficiency of the plate and of the 
rivets.

To find the efficiency of the plate of a double- or triple- 
riveted lap joint, subtract the diameter of the rivet hole 
from the pitch and divide the remainder by the pitch.

To find the efficiency of the rivets of a double- or triple- 
riveted joint, multiply the area of the rivet hole by the num
ber of rows of rivets and multiply this product by the shear
ing strength of the rivets ; then divide this result by the 
pitch times the thickness of plate times the tensile strength 
of the plate,

According to the foregoing example, we have the fol
lowing :

Efficiency of plate =
+ h,P =

t T 3.615 — 0.9375P — h 2.6775
= 74where

3-615 3-6i5PP = Pitch of rivets, 
h = Diameter of rivet hole,
A = Area of rivet hole,
N = Number of rows of rivets, 
S = Shearing strength of rivets, 
t = Thickness of plate,
T = Tensile strength of plate.

per cent.
Efficiency of rivets = 

0.6903 x 2 x 40,000ANS 55,224
= 74

3.615 x 0.375 X 55,000 74,559-375P t T
per cent.
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The resistance to crushing is usually in excess of the 
strength of the plate and rivets, and in this case the effi
ciency as to crushing equals 

2 h t C

Third—By shearing two rivets in double shear and 
rivet in single shear. Allowing 1.75 times single shear for 
double shear, the resistance is

2 A S 1.7s + A S =
2 x 0.6903 x 45,000 x 1.75 +

0.6903 x 45,000 = 139,785.

Fourth—By crushing in front of two rivets and shearing 
one rivet. The resistance is

one

2 x 0.9375 x 0.375 X 90,000
= 84

P t T 3.615 x 0.375 x 55,000
per cent.

BUTT JOINTS

Double-Riveted Butt Joints.
2htC+AS=

2 x 15/16 x 7/16 x 90,000 + 0.6903 x 
45,000 = .104,891.

Fig. 10 illustrates the construction of a double-riveted 
butt joint. There are two rows of rivets on each side of the 
joint. The rivets in the inner rows are in double shear 
and the rivets in the outer rows are in single shear. There 
are three rivets in each pitch ; one in the outer row which is 
in single shear, and two in the inner row which are in 
double shear. If this joint were to fail by the rivets 
shearing, then the rivets in the inner row would have to 
shear in two places ; so that for each pitch five sections of 
rivets would have to be sheared. In practice it is not cus
tomary to allow twice the shearing resistance for rivets in 
double shear. Usually 1.75 times single shear is allowed 
for double shear.

Fifth—By crushing in front of three rivets. The resis
tance is

3 h t C =
.3 x 15/16 x 7/16 x 90,000 = 110,742.

The resistance of a piece of plate equal to the width of 
the pitch at the outer row of rivets equals

SM t T = 5% x 7/16 x 55,000 - ■
126,328.

The least resistance being at the outer row of rivets 
(see a, Fig. 10), the efficiency equals ;

103,769
= 82

126,32s

< ) © © © © © ©. 

© © ©
per cent.

Triple-Riveted Butt Joints.

Fig. ii illustrates the construction of a triple-riveted 
butt joint. There are three rows of rivets in each •'side of 
the joint. The rivets in the inner rows are in double shear 
and the rivets in the outer rows are in single shear. There 
are five rivets in each pitch ; four of them are in the inner 
rows and are in double shear, and one is in the outer row 
and is in single shear. So that if this joint were to fail 
by the rivets shearing, nine sections of rivets in each pitch 
would have to be sheared.

< ) © © ©
© © ©

Fig. 10

There are five ways in which this joint may fail, and to 
determine the efficiency the strength of each part may be 
calculated separately, and then the strength of the weakest 
part divided by the strength of the solid plate.

Example.

What is the efficiency of a triple-riveted butt joint of the 
following dimensions : Thickness of plate 7/16 inch = t ; 
thickness of covering plates, inch = V ; diameter of 
rivets, ^8 inch; diameter of rivet holes, 15/16 inch ; pitch of 
outer row of rivets, 6% inches ; pitch of inner row of rivets, 
3H inches ; tensile strength of plate, 55,000 pounds ; shear
ing strength of rivets (iron), 38,000 pounds ; crushing 
strength, 90,000 pounds.

There are five ways in which this joint may fail. Cal
culating the resistance of each part separately, the joint 
may fail : ...

First—At the outer row of rivets. The resistance is 
(P —h) t T =

. (6M—15/16) x 7/16 x 55,000 = 139,863.

Example.

What is the efficiency of a double-riveted butt joint ol 
the following dimensions : Thickness of plate 7/16 inch ; 
thickness of covering plates, 7/16 inch ; diameter of rivets, 

inch ; diameter of rivet holes, 15/16 inch ; pitch of outer 
row of rivets, 5)4 inches ;• pitch of inner row of rivets, 254 
inches ; tensile strength of plate, 55,000 pounds ; shearing 
strength of rivets (mild steel), 45,000 pounds, crushing 
strength, 90,000 pounds.

Calculating the resistance of each part separately the 
joint may fail : ,

First—At the outer row of rivets. The resistance is

(P—h) t T = (5% — 15/16) x 7/16 x 55,000 = '103,769

Second—By tearing apart at the middle row of rivets 
(see b, Fig. 11) and shearing one rivet in the outer 
The resistance is

r—0--a-~©

ET ©-*>-© ©*-© ©I

0 § © § § • ç
!©T© ©I© © ©1

©____ _© _ j

row.
)

(P — 2 h) t T + AS =
(6% — 2 x 15/16) x 7/16 x 55,000 + 

0.6903 x 38,000 = 143,536.If.- y Third—By shearing four rivets in double shear and one 
rivet in single shear, allowing 1.75 times single shear for 
double shear. The resistance is

4 A S 1.75 + A S =
4 x 0.6903 X 38,000 X 1.75 +

0.6903 x 38,000 = 209,851.
Fourth—By crushing in front of four rivets and shear

ing one rivet. The resistance is
4 h t C + A S =

4 X 15/16 x 7/16 X 90,000+ 6903 X 

38,000 = 173,887.

©

Fig. ii.

Second—By tearing apart at the inner row of rivets and 
shearing one of the rivets in the outer row. The resistance
is

(P—2h) t T + A S =
(5% — 2 x 15/16) x 7/16 x 55,000 + 

0.6903 x 45,000 = 112,274.

X

. f 
;
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Fifth—By crushing five rivets. As the covering plates 
are thinner than the shell plate, and as one of these rivets 
passes through one of the covering plates only, the crush
ing resistance of one rivet must be taken at the thinner 
plate. The resistance is

arrester has a reasonable spark potential and a sufficient 
discharge rate, the charge is carried harmlessly to the 
ground before it can get through the lightning choke coil to 
the apparatus. If after this the dynamic current from the 
generators follows the discharge path of the lightning 
the arrester, the latter must be capable of extinguishing" 
this energy current without damage to itself or disturbance 

- to the normal potential of the system. The actual quantity 
of electricity in such an induced stroke could be furnished 
many times over by even a small pocket batter, but the rate 
of discharge is so great that tthe power may be comparable 
to that of the generating apparatus. The durations of many 
of these strokes have been measured, and usually can be 
expressed as a few thousandths of a second. Sometimes 
several of these short discharges will occur in quick suc
cession—as many as seven within a second have been re
corded. These successive strokes give the effect of longer 
duration.

The protection against these high frequency transitory 
discharges involves choke coils, multigap or aluminum 
arresters on a. c. and single gap or aluminum arresters on 
d. c., with a short length of wire or strip connecting to 
thoroughly made grounds.

(3) An abnormal potential disturbance occasionally 
occurs on an a. c. electrical system and is not due directly 
to cloud lightning, although it often happens as a sequence 
and is attributed to lightning. A small boy with a stone 
and an accurate aim, however, may accomplish the same 
result. These surges occur when an accidental arc plays 
from any phase to either the earth or an insulated conductor 
of any kind. The usual location is an arc over a line in
sulator or a transformer bushing. - The accidental arc is 
extinguished at every alternation of the generator wave and 
is re-established in the reversed direction, and each time a 
surge is set up on the system. If the conditions of capa
city and inductance on the system are favorable, these 
surges may have more destructive effect on the apparatus 
than cloud lightning. Their source is internal, and they 
reach the weaker internal windings of generators and trans
formers where the lightning cannot penetrate. The dura
tion of these surges is the same as the time the arc is 
allowed to play, and is often many minutes. The surges are 
manifested most strongly on the phases not arcing to 
ground.

over
4htC + ht’C =

4 x 15/16 x 7/16 x 90,000 + 15/16 x 54 x
90,000 = 179,297.

The resistance of a piece of plate equal to the width of 
the pitch at the outer row of rivets equals

6% t T = 6% x 7/16 x 55,000 =
162,422.

The least resistance being at the outer row of rivets 
(see a, Fig. 11) the efficiency equals 

v 139-863
= 86

162,422
per cent.

«
LIGHTNING PROTECTION FOR ELECTRIC 

RAILWAYS.*

By E. E. F. Creighton.
In railway work the usual conditions are transmission 

at about 13,000 volts, a. c., and utilization at about 600 
volts, d. c. The problem of protection is not the same for 
both.

For the d. c. system, where motors are operated at any 
and every point along the line, arresters must be carried 
with the apparatus and placed in the line to give protection 
to the apparatus. The d. c. voltage being comparatively 
low, the amount of insulation required is correspondingly 
low, consequently greater care must be taken to make the 
arrester give a high rate of discharge without a dangerous 
increase in potential, and also to make the circuit through 
the lightning" arrester to ground short compared with the 
connecting wires to the controllers and motors. The 
ditions of lightning protection are usually favorable on most 
d. c. roads because the wires are generally contiguous to 
houses and overhanging trees, which take most of the in
duced electricity from the clouds.

In an a. c. transmission circuit, especially in

con-

trans
formers, the insulation is much higher than in d. c. cir
cuits ; hence, it is easier to obtain a good factor of safety 
in the design of the arrester. Furthermore, the a. c. ap
paratus is concentrated in stations instead of being distri
buted along the line, and only a small percentage of the 
lightning storms occur immediately over the station. An 
induced lightning stroke loses much of its potential while

As to the protection for this condition, the older types 
of multigap arresters are not suitable. The generator cur
rent is caused to discharge continually through the arrester 
until the resistance becomes overheated and the cylinders 
welded together by the arcs. If the surges have only suf
ficient potential to discharge down the gaps to the high 
resistance, the modern graded resistance multigap arrester 
will carry the discharge for a number of minutes without 
damage to itself. The gap aluminum arrester for a. c. is 
designed to carry a continual discharge for a half hour 
without damage to itself, and is, therefore, the only one 
adapted to take care of these discharges. It is estimated 
that, in general, relief can be given by switching or other
wise within a half hour.

(4) The fourth form of potential disturbance results 
from a short circuit of one phase of a multiphase generator, 
and occurs on the phases not shorted. The excessive cur- - 
rent in one phase in the armature reacts on . the fields of 
the generator for an instant, over-exciting them, and thus 
causing" the generation of excessive potentials. The dura
tion is brief, but since the energy of the generator is back 
of it, the destructive effects on the lightning" arrester, 
which is designed only for normal potential, are difficult 
to avoid. This condition requires an extra factor of safety 
in the lightning arresters.

The breaking of a short circuit arc on either a. c. or 
d. c. frequently produces an electro-magnetic kick of 
potential.

travelling along the line.
The plan of placing lightning arresters on an a. c. 

transmission line to protect insulators only is uneconomical 
and inadvisable. Relief gaps have been used at the in
sulators, but so far this device has not been entirely a 
success.

The usual sources of abnormal potential on the system 
and the forms of protection recommended are as follows :—

(1) Direct stroke from cloud to cloud. Trust in Provi
dence and hope for the best. If the lightning cloud is not 
large or the discharge is a side stroke, a modern lightning- 
arrester may take the discharge from the line without 
damage if it is situated at the point struck. Such a stroke 
does not run along the line, but jumps over the nearest 
insulators down to the earth. Such strokes are infrequent.

(2) Induced stroke on the line from a cloud whir»- 
discharges in the neighborhood. On the line at a point 
nearest the cloud a peak of abnormal potential occurs, 
usually covering less than a thousand feet. This freed 
charge usually spreads out over the line and runs into the 
station, where it meets a choke coil. If the lightning

Characteristics of Lightning Arresters.
The characteristics of the graded shunt mutigap 

arrester for a. c. and the gap arrester for d. c. have been 
already described before the association. A few brief state-

* Read before the American Street and Interurban Rail
way Engineering Association, Atlantic City, N.J., October 
12th, 13th, 14th, 15th and 16th, 1908.
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ments only : will be given here regarding the two types of 
aluminum arresters at this time.

I11 all the types of arresters employing ohmic resistance 
to limit the current of the generator to a value that would 
not cause a disturbance on the system, the same resistance 
limits the discharge rate of lightning, and, therefore, main- l 
tains the lightning potential on the apparatus, 
aluminum arrester the current of the generator is limited 
independently of the discharge rate of the lightning current. 
This is done by the film on the surface of the aluminum 
plates. This film gives a counter electromotive force equal 
to the impressed voltage up to a definite limit. The actual 
pressure used is 300 volts per cell.

The arrester used on 600 volts d. c. has two cells in 
quart jars. These cells are connected directly to the circuit 
without the use of a spark gap. Since it is impracticable to 
go below a certain sized gap, it will require from 2,000 to 
3,000 volts to bridge this gap. Choke coils must be de
pended upon to hold the potential from the apparatus and 
pile it up at the lightning arrester. The aluminum arrester, 
having no series gap, begins to discharge as soon as the 
voltage rises above normal. This early discharge tends to 
relieve the strain as rapidly as it appears. At normal gen
erator potential the d. c. aluminum arrester has a leakage 
current ranging from 0.0001 to 0.005 amp., but since the 
internal resistance of the 1908 arresters is about one-half ohm, 
the discharge rate is about 2 amp. for every volt above 
normal. If the lightning were severe enough to produce a 
1,000 amp. discharge it would raise the voltage at the ter
minals of the arrester from 600 to about 1,200 volts, which 
is still within the safe limits. It should be noted that this 
current is not drawn from the generator. Since the latter 
produces only 600 volts and the counter electromotive force 
of the two cells remains 600 volts, practically no current is 
taken from the generator. The action is somewhat analo
gous to the safety valve on a steam boiler ; it discharges 
only at excess pressure.

These good characteristics of the aluminum arrester 
will be of little avail, however, if proper precautions are not 
taken to keep the connecting leads short and of low induct
ance. Furthermore, the good qualities have been obtained 
at some sacrifice. Since there is a constant leakage of cur
rent through the cells there is a gradual destruction of the 
positive plate. Cells have been operating over a year. 
Renewals are easily made, but more inspection must be 
given, for the present at least, as the price of greater pro
tection. On every system these aluminum arresters are re
commended for the protection of valuable apparatus, like 
generators and converters, with also an arrester for each 
feeder at the point where it enters the station. Where the 
present gap type of arresters is giving satisfaction there is 
no reason for changing, but where the lightning troubles 
are severe the aluminum arresters are recommended for use 
on cars, as auxiliary assistance to the car arresters and 
along the trolley, where they should be spaced two to the 
mile.

Copies of these orders may be secured from the Canadian Engineer 
for a small fee.

5671—November 10—Dismissing the complaint of H. J. 
In the I Gibney and other residents of the town of Alliston, Ont., 

against the closing of Nelson, Wellington, and Queen Sts.,
in said town.

5672— November 27—Granting leave to the G.T.P. Ry. 
Co. to transport on. construction trains, or by special service, 
if necessary, workmen contractors, employees, etc., with their 
effects between Fort William and the end of the track, mile
age 0.5 to 188.2, Ontario.

5673— November 10—Dismissing application of J. S. 
Digman, Toronto, for an Order directing the Bell Telephone 
Company to furnish him with a copy of its latest Official 
Telephone Directory for Western Ontario and the United 
States.

5674— November 23—Authorizing the C.P.R. Company 
to construct a spur line from a point at chainage 5402 + 50, 
on District 1 of the Lake Sup. Division of its line, to and 
into the premises of the Astorville Lumber Company.

5675- 5677—November 23—Authorizing the Bell Telephone 
Company to place its wires across the tracks of the G.T.R. 
at too yards east of station on Main Street, Delhi, Ont., 3*4 
miles east of Marshville Station, Ont., and too yards east of 
Air Line Station, Simcoe, Ont.

5678—November 25—Directing that every locomotive 
steam engine operated in Province of Ontario, subject to the 
legislative authority of the Parliament of Canada, shall be 
equipped so as to prevent unnecessary and unreasonable 
emission of smoke.

5679;—‘November 25—Approving tolls of the Grand 
Trunk Pacific Telegraph Company.

5680— November 11—Ordering the C.P.R. to re-arrange 
the approaches to Parry Sound Road and other highway 
crossing's, in the Tp. of Foley, District of Parry Sound, where 
crossed by the railways in that township.

5681— November 12—Authorizing the G.T.R. Co. to erect 
and maintain gates and watchman at Ellis and Windermere 
Avenues, Township of York, Ont.

5682— November 17—Authorizing the G.T.R. Co. to con
struct two branch lines of railway to the property of the Ex
panded Metal and Fire-Proofing Co., on the west side of 
Pardee Avenue, Toronto.

5683— November 11—Directing" the C.N.P. Ry. Co. to 
construct a cattle-pass at a point on Lot 135, Con. 3, Tp. 
Foley, District of Parry Sound, where Andrew Oastler of 
James Bay Jet., Ont., shall designate.

5684— November 11—Directing the C.N.O. Ry. Co. to 
build two culverts on Lot 136, rIp. Foley, District of Parry 
Sound,.where Andrew Oastler of James Bay Jet., Ont., shall 
designate.

5684— November 11—Directing the C.N.O. Ry. Co. to 
construct a suitable watering-place where its railway inter
sects the farm of A. Oastler, James Bay Jet., Lot 123, Con. 
3, Tp. Foley, District of Parry Sound, Ont.

5685— November 3—Granting leave to the City of Ottawa 
to construct, maintain and operate an aqueduct for water
works purposes along a part of Lot 39, Con. A, Ottawa Front 
of the Tp. of Nepean.

5687— November 20—Dismissing application of Crow’s 
Nest Pass Coal Company, for an Order requiring the C.P.R. 
Co. to provide a special tariff of tolls to be charged the Ap
plicant Company.

5688— November 12—Authorizing the G.T.R. Co. to in
stall and maintain gates and watchmen, and shelter for 
watchmen at the Jameson Avenue crossing, Toronto.

5689— November 12 and 13—Dismissing application of
F. W. Wegenast, Brampton, Ont., for an Order directing the
G. T.R. Co. to issue to him a 55-trip ticket for use between 
Brampton and Toronto.

In the a. c. arrester the cells take a different form. 
There is a stack of inverted cones, spaced about a quatrer 
of an inch apart. Each space is partially filled with elec
trolyte. The wearing' action of the alternating current is 
so great that it is advisable to place the gap in series with 
the cells. This gap is set slightly above normal line voltage 
so that the arrester comes into action only when required. 
This a. c. arrester has been in service several years, and 
now may be considered quite beyond the experimental stage.

The best form of station ground is made by driving 
eight or more vertical iron pipes equally spaced 5 feet to 
8 feet, and encircling- the building'. The pipes should be 
connected by a metallic conductor, preferably strip copper. 
Greater conductivity will be obtained at each pipe by 
scooping out the dirt around it at the surface and placing 
therein a few pounds of salt. Water should then be poured 
into this basin to carry the salt to the stratum of earth of 
good conductivity. The basin may then be refilled with dirt.

This paper is intended to give only a brief review of the 
general conditions of lightning protection, and does not take 
up special conditions and problems. 1 Continued on Page 66.)
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CROSS RAILROAD EARNINGS.
C. N. R. G. T. R.C. P. R.

1908. 
$676,394 

631,886 
628,277 

. 873,557

1908.
$141,200

137,900
135,700
163,400

1908.
$1,077,000

930,000
1,055,000
1,396,000

1907.
$756,517

768,754
715,666
999,917

1907.
$107,100

81,300
72,100
90,900

1907.
$1,059,000

899,000
923,000

1,292,000

$3,240,854$2,810,114$351,400$578,200 $4,173,000$4,458,000

$671,361
663,298
667,951
739,228

$52,800
82,000
96,200

102,200

$457,273
565,413
600,262
776,487

$836,000
974,000

1,202,000
1,207,000

$807,000
935,000

1,054,000
1,220,000

$110,200 
116,900 
127,800 
130,700

$2,741,838$4,219,000$333,200 $2,399,435$485,600 $4,016,000

$739,056
767,708
783,370

1,291,>36

$107,100
123,200
109,400
149,100

' $624,327
687,111 
694,762 

1,051,744

$1,241,000
1,369,000
1,389,000
2,099,000

$133,300
132,700
142,800
216,500

$1,103,000
1,220,000
1,247,000
1,804,000

$3,581,270488,800 $6,098,000 $3,057,944$625,300 $5,374,ooo

$823,466
889,001
868,876

1,166,617

$673,827
694,285
691,779
9i6,773

$101,700
129,300
126,200
212,700

$1,469,000
1,479,000
1,367,000
1,993,000

$167,600
165.200 
181,100
172.200

$1,316,000
1,305,000
1,306,000
1,463,000

$2,976,664 $3,747,96o$6,308,000$569,900$686,100 $5,390,ooo

$866,920
880,062
858,059

1,303,633

$717,525
718,184
713,682
989,509

$1,472,000
1,638,000
1,547,000
2,232,000

$171,400
178,900
201,100
319,200

$1,156,000
1,209,000
1,255,000
1,718,000

$156,700 
150,200 
155,900 
192,100

$3,908,674$6,889,000 $3,138,900$870,600 $5,338,ooo$654,900

$854,859
907,376
883,825

1,182,720

$653,860
783,526
825,675

1,199,453

$i,554,ooo
1,542,000
1,619,000
2,025,000

$143,700
160,800
151,200
218,700

208,100
224.300
202.300 
328,400

$1,222,000
1,172,000
1,287,000
1,777,000

$3,828,780$6,740,000 $3,462,514$963,100$674,400 $5,458,000

$861,217
892,582
889,193

1,307,945

$728,831
749,015
729,702

1,112,566

$1,542,000
1,551,000
1,525,000
2,282,000

$207,800
216,600
218,200
296,900

$152,300
177,500
170,000
227,800

$i,399,ooo
1,407,000
1,400,000
1,990,000

$3,950,947$3,320,114$6,900,000$727,600 $939,5oo $6,196,000

$915,430
910,996
877,465

1,393,997

$794,562
778,936
798,254

1,112,026

$1,565,000
1,546,000
1,546,000
2,243,000

$196,700
190,800
155,700
236,100

$174,400
167,600
162,500
242,900

$1,470,000
1,420,000
1,356,000
2,008,000

$4,097,888$3,483,778$747,400 $779,300 $6,900,000$6,254,000

$990,736
941,098

954,3H
1,163,778

$188,700
187,900
175,500
206,200

$831,054
815,408
854,563

1,050,600

$175,300
202,800
209,700
313,900

1,441,000
1,463,000
1,426,000
2,021,000

$1,301,000
i,43i,ooo
1,471,000
2,104,000

$4,049,923$901,700 $3,551,625$758,300 $6,351,000$6,307,000

$246,400
265,300
275,800
385,200

$182,600
208,100
230,700
309,800

$920,606
935,632
944,379

1,367,883

$1,497,000
1,501,000
i,554,ooo
2,494,000

$827,049
849,270
848,374

1,294,962

$1,599,000
1,611,000
1,693,000
2,446,000

$931,200$1,172,700 $4,168,500$7,036,000 $3,819,628$7,349,0°°
$241,800

232,600
207,860
275,200

$256,900
264,500
257,600
377,900

$925,415
910,509
934,184

1,164,440

$840,003
858,085
844,605

1,012,981

$1,573,000
1,581,000
1,603,000
2,054,000

$1,688,000
1,676,000
1,651,000
2,141,000

$1,156,900 $957,400 $3,934,548$3,555,674$6,811,000$7,156,000
$217,500

230,700
225,100
254,600

$188,800
190.700
186.700 
235.900

$810,017
839,866
835,528

1,173,885

$1,539,000
1,419,000
1,423,000
1,974,000

$695,206
73i,i68
748,283

1,025,967

$1,548,000
1,523,000
1,597,000
2,210,000

$3,659,396$802,100$927,900 $3,200,624$6,355,ooo$6,878,000
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concrete used was one part Exshaw cement, three of graded 
sand passing the %-inch screen, and three of gravel passing 
a % x i-inch mesh screen mixed quite wet and puddled. The 
model was made to the quarter scale, giving- reinforcing rods 
the same proportion to the original full sized design, 
model was allowed to sit for twenty-seven days, and the first 
test was to fill the model with water which was twice *he 
required load—then the water was siphoned out leaving one 
foot deep, and it was then filled with gravel which packed 

close by throwing it into the water. According as the

SOMETHING NEW IN REINFORCED 
CONCRETE.

A test was made at Exshaw in December 1908 of a flume
Theor aqueduct for use on Irrigation Canals built to a quarter 

scale for the purpose of testing by Mr. Klossoski the struc
tural engineer of the Western Canada Cement Company. 
This flume was designed by Mr. John Stewart, C.E., Com
missioner of Irrigation of the Department of the Interior, 
with a view of supplying something within the limits of 
reasonable expense to Irrigation Companies. After the first 
cost there is no comparison between the maintenance and 
indestructibility of a concrete structure and one of any other 
material, as timber is scarce and expensive, and wood struc- 

of short life, and steel structures are too high 
From the design of this structure it is very im-

very
tank was filled with gravel a close watch was kept on the arch 
ribs with a level and transit until filled to the top, and there 

sign whatever of deflection, although on weighingwas no
this wet gravel it was found that there were then 14 tons of a 
load, which is five times the load it is required to carry. The 
intention was to test the model to destruction, but as there

tures are
priced.

. portant to have the best possible cement manufactured, and 
Mr. Stewart selected the Exshaw cement and arranged with 
Mr. D. M. McKinnon, the manager of the Exshaw mills, to 
have the test model built at their works.

The channel of the proposed aqueduct which is to carry 
the irrigation canal over deep ravines and coulees has a width 
frill size of 20 feet and depth of 6 feet and is carried on two 
parabolic arch ribs or girders and is to be built in spans of 
50 feet in length centre to centre of piers, and can be built

The test model is a one-span

nothing convenient to load on top of the gravel it waswas
thought not necessary as the test so far did not show any 
deflection which was considered by all engineers present to
be a very hard test. The engineers present at the test were 
Mr. Stewart, who designed the flume, Mr. Grace, chief 
engineer of the Southern Alberta Land Company, Mr. Burley 
of the Irrigation branch of the Department of the Interior, 
and Mr. Hugh McKinnon of the Western Canada Cement 
Company.

much larger if necessary, 
section built to a quarter scale of the full size, and designed 

proportional load to the full size which would be
LIMIT OF SAFETY IN STORED COAL.

to carry a
2.9 tons with sides 18 inches high, but for testing purposes 
the sides were built 36 inches high to hold double the load of 
water—the length is 12 feet 6J4* inches C to C of piers with 
a channel 5 feet wide inside and 3 feet deep. The ends are 
closed with reinforced walls, and the structure consequently ture generally increases rapidly as the coal heats up above

150 degrees, and there is no doubt but that when 212 de- 
Fahrenheit is reached the coal must be moved or 

be taken to cool it in order to prevent fire.

The Coal Department of the Arthur D. Little 
Laboratory, Boston, has found instances where a small coal 
pile cooled down after being as hot as 165 degrees Fahren
heit. This was probably a rare occurrence as the tempera-

cônsists of a rectangular box with reinforced side walls, floor 
and floor beams resting on two parabolic arch ribs one at 
each side supported by the foundation piers. The side walls 

^-inch thick at top and i%-inch at the bottom rein
forced wtith 14 round rods spaced about 4J2 inches apart and

grees
some steps
Temperatures as high as 485 degrees Fahrenheit have been 
observed, and at this temperature the coal ignited when ex-

are 1

posed to the air.

ELEMENTS IN THE VALUE OF A MANUFACTURING 
PLANT.

“Into the market value of a plant enters the broad ele
ment of location, with its varying hours and price of labor; 
skill and abundance or scarcity of operatives; cost of trans
portation of raw material, supplies, and finished product; 
cost of fuel or power; cost of construction and equipment; 
and rate of taxation. Also the narrower and more restricted 
element of the physical condition of the plant and its relative 
value to a new plant constructed upon modern principles, 
and constructed with all regard to the economical production 
of a finished product of the best quality of the goods 
factured. The standard of value should be a modern mill so 
constructed and located as to avail itself of as many com
bined advantages as possible.

“The ultimate value of a plant is its capability of pro
ducing a profit, and into the possibility of producing a profit 
enter all of the above items and perhaps some not mentioned.

“The question of management is a personal one, and 
not enter into the problem, except so far as to make 
that with good management the business would be 

The business of a large and valuable plant 
might be conducted in such a manner as not to realize a 
profit; but it might, nevertheless, have a great value, and 
would bring a large amount if offered for sale. On the 
other hand, a plant not nearly so valuable might, with skilful 
and close management, yield a profit; but if offered for sale 
would bring very little. Although the past profits of a con
cern will have some influence in determining its value, that is 
not a measure of its value; because a purchaser might by 
different management reverse the profit or loss, or the 
changes, real or anticipated, in trade, might do the same 
thing. We must therefore eliminate as far as possible all 
personal equations from the problem.’’

From a paper by Charles T. Main, Mill Engineer, Bos-

1

manu-

Concrete Flume.

placed '/i inch from the outside. The side walls are oraced 
by corbel brackets 2% inches thick and 5 inches deep at the 
point of maximum bending moment spaced the same as floor must 
beams. The floor is 1 V\ inches thick reinforced with % rods sure 
Y\ inch from the bottom. The floor beams are spaced 21successful, 
inches C to C and are 3% inches deep below the floor slab 
and 3 inches thick. They are reinforced with four 5-I6 rods 
24-inch from the bottom and bend up in the side wall to 
resist diagonal stresses, their ends extending well into the 
corbel brackets. The floor beams rest either on the arch ribs 
direct or on concrete pillars 3 x 4% inches, supported by the 
arch ribs, and they are provided with 4-inch brackets or knee 
braces at their ends which bear directly opposite the corbel 
brackets of the side walls and serve to resist the thrust of 
the latter. The arch ribs are 4% inches wide by 5 inches 
deep at the crown, and 7% at the springing line reinforced 
with one 24 rod in each corner., Transverse bracing 'S pro
vided at the piers in the form of a transverse concrete arch 
5 inches thick, which also carries the flow above it. The ton, Mass.
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SAFETY FACTORS IN DAMS. 4 feet over a 20 foot dam; 8 feet over a 40 foot dam, giving 
times the crest level pressure, consequently being 

sufficient to eliminate a S.S.F. of 1.4.
The idea that the vertical component of the water 

sure should not be utilized seems to be wrong, since the 
62.5 lbs. per cubic foot of weight of water is well worth 
utilizing.

i-4■

The Toronto Engineers’ Club at a regular meeting dis
cussed the current practice in regard to factors of safety 
given to masonry and concrete dams. Mr. Fielding, having 
been asked to lead the discussion, s.aid in part as follows :— 

That the safety factor of a dam was simply an expres
sion denoting its ratio of strength as compared to the pres
sure of water it would have to sustain, and should be large 
enough to compare favorably with current practice in other 
branches of engineering work, such as bridges, buildings, 
machines, gears, cables, ropes, etc., etc.

pres-

Mr. Fielding also spoke of the attempts that have been 
made to prevent erosion below the dam by the use of long 
sloping aprons, giving his view that a vertical drop to a hard 
thick apron of concrete was preferable, so as to take the 
speed out of the water, by changing its direction and causing 
it to move off quietly, but wished to confine the discussion 
to the question of values of safety factors, and not to take 
up the more extended question of design of dams.

Mr. Somerville stated that he thought there 
uncertain elements to contend with in the construction of a 
dam than in any other engineering structure, and that the 
very small safety factors given them was not in conformity 
with right or reason, that they were liable to impact from 
ice floes, logs, and debris, corresponding to moving loads on 
a bridge, and that the ignorant workman element 
in evidence in mason or concrete work than elsewhere.

Mr. Gagne stated that the elastic limit of steel was the 
real strength of a bridge, and the safety factor of six based 
upon the ultimate strength was actually much less.

Mr. Murray favored the utilization of the vertical 
ponent of the water pressure, the giving of a long length of 
seal, and a good safety factor to dams.

Mr. Somerville asked what proportion of the list of 
dams shown by Mr. Fielding had failed, Mr. Fielding 
ing that several of them had failed such as the Austin, 
Columbus, Chamble, etc., 
structures on this continent

Old Spanish dams are represented by the Val Die Infierno, 
Alamanza, Alameda, etc., had good safety factors, and had 
also the advantage of being curved or polygonal on plan, and 
had also a good width on top to act as an aid in preserving 
the alignment, and to help take up unequal loading. In the 
year 1838 a method of ascertaining the pressures in a stone 
wall was developed in France, and at a later date a typical 
section of dam called the Scientific Profile Section, 
brought out, and the Furens Dam was built embodying these 
ideas. It was shown that the early Spanish builders did not

were more

was

was moreknow how to figure the pressures in their walls, and 
siderable compassion was tendered their memories on this 
account, the claim being made that they wasted material be
cause they had no scientific guide as to where to place it.

The Scientific Profile Section has had sway since that 
time, but the safety factors have been deteriorating, until 
have such dams, as Bear Valley, or Sweetwater, with factors 
of safety against sliding, (S.S.F.), of less than unity, re
liance for remaining in place being in the curved plan de
livering part of the load to the banks, v

con-

com-
we

stat-

Mr. Fielding had drawings of a great many well-known 
dams of European, American, and Canadian construction, 
and a table of their dimensions, pressures, weight, and safety- 
factors, and quoted from these to prove his contention that 
the reverse of improvement was taking place, and stating 
that there was no valid relationship between using the 
scientific method of finding the pressures, and after having 
found them to adopt an upstream and downstream curve to 
the structure that would not provide area enough to give a 
proper safety factor against sliding. The finding of the 
curves of pressure being a simple operation, but the de
termining of the outlines of the structure being done in two 
ways by men who are quoted as authorities, one method be
ing by the use of the calculus, and the other being by guess 
or rule of thumb, and both apparently giving results that 
were satisfactory to the users, but these calculations are all 
to the end of determining the stability against overturning, 
which in modern structures has been arranged to give a 
safety factor of 2 or more, whereas the safety factor against 
sliding in the same design would be 1.3 to 1.5.

I he sliding out of place is more to be feared than the 
overturning, and if the structure were strong in this regard, 
having say S.S.F. of 2.5, there would be no need of computing 
the overturning moment at all.

It will be seen that it is not sufficient for engineers to 
quote that they have secured the lines of pressure reservoir 
full or reservoir empty to come within the middle third of 
the base, but should first make sure that the structure has a 
decent S.S.F.

The S.S.F. has to take 
than is generally realized, 
made in the first instance as to the coefficient of sliding, 
this may not be nearer than say 25 per cent, of the actual, 
or may vary greatly at different parts of the base, there may 
be imperfections in the rock with vertical seams giving 
ward pressure, imperfections in the mass from action of 
careless workmen, poor material, effect of rain, frost, or sun, 
also movement at the top sufficient to disturb the adhesion 
of the base, blows of ice floes, logs, etc., and a S.S.F. of 1.3 
°r 1-5, giving 30 to 50 of excess strength over the assumed 
pressure seems to be very small.

Another item that is frequently overlooked is that the 
pressures increase very rapidly when the water is above 
crest level, a depth of flood of 2 feet over a 10 foot dam;

were instances of modern
all of which had slid 

out of place like packing cases along a warehouse floor. 
The Austin Dam being a loss of $570,000, and tying 
power plant costing a million and a quarter dollars, for the 
past eight years, many dams were standing, with a small 
safety factor, but no one knew how near any of them were 
to failure, and the best English dams, namely, Vyrrny Dam 
of the Liverpool Waterworks, has been reported

up a

upon on
two different occasions since its completion by a Royal Com
mission, although its strength was theoretically 1.78 times 
the pressure.

Mr. Dillon-Mills spoke of the cumulative damage done 
by the breaking of a dam, as, unlike a bridge, it carries de
struction far beyond the site.

Mr. "Scott gave instances of builders and engineers 
meeting with disappointment and trouble by working 
small margin of strength.

Further discussion by Vice-President Barry, the chair
man of the evening, and others, brought a very interesting 
discussion to a close, after which a cordial vote of thanks 
was tendered Mr. Fielding, and the following resolution 
carried, viz.:—

That in the opinion of this meeting the safety factors 
usually given to dame are insufficient for safe construction, 
and that they should be at least 2j$ to 3, instead of the 
usual amount of 1.3 to 1.8.”

to a

was •

care of more items of uncertainty 
A pure assumption has to be

The United States army has just placed in commission 
the second of the two gigantic hydraulic dredges required 
for service in the Gulf of Mexico. A very noticeable feature 
of both of these ships—‘‘General C. B. Comstock,” 
“Galveston”—is the fuel.

and
Oil is used as the only fuel, the 

entire equipment being furnished by Tate, Jones & Company, 
Inc.,

up-
3 ittsburg, Pennsylvania, makers of the celebrated 

Kirkwood burners. 1 he later of the two, the “Galveston,” 
is of two thousand indicated horse-power capacity, four 
boilers being required. This ship was built after a thorough 
test of the “General C. B. Comstock,” built some six years 
ago and also equipped entirely by Tate, Jones & Company, 
Inc. The advantages found by the Government are economy
in fuel cost, labor, space and time, greater mileage, lightness 
and perfect control over the fire.
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5708—November 27—Authorizing the C.P.R. Co. to con
struct a branch line of railway, or spur, to and into the pre
mises of Alex. Hain, on Lot 9, Edmond Street, West Toronto, 
Ont.

RAILWAY ORDERS.

(Continued from Page 62.)
s6oo—November 17—Directing railways subject to ‘he

with the 5709—November 27—Authorizing the Niagara, St. Catha
rines & Toronto Ry. Co. to construct and operate a branch 
line of railway or siding from its main line to the Lincoln 
Paper Mills, in the village of Merritton, Ont.

57m—November 27—Authorizing the C.P.R. Co. to con
struct a branch line or spur near Nevis, Alberta, to and into 
the premises of Messrs. Turnbull & Cousins.

5711—November 27—Authorizing the B.C. Tel. Co. to 
place its wires across the tracks of the C.PR. at Huntingdon, 
B.C.

jurisdiction of the Board to equip their cars 
Pintsch Compressed Oil-Gas System or the Commercial 
Acetylene System, and setting forth the conditions under 
which these may be used.

5691—November 24—Authorizing the City of Edmonton 
and the Strathcona Radial Tramway to use such portions of 

Yukon and Pacific Railway Company’s right-the Edmonton,
of-way as may be necessary for approaching and crossing 
the Dominion Government Bridge across the North Saskat- 

River, connecting the cities of Strathcona and Ed-chewan
monton.

5712— November 27—Authorizing the C.P.R. Co. to use 
and operate the bridges on the Emerson Section of the Cen
tral Division of its line of railway.

5713— November 27—Authorizing the C.P.R. Co. to con
struct a bridge across its right-of-way at mileage 99.88 
Smith’s Falls Section.

5714— November 27—Approving changes and alterations 
in the C.P.R. Co.’s, line of railway, Quill Lake branch, from 
a point in Sec. 36, Tp. 30, R. n, west of the 2nd Mer. to a 
point in Sec. 23, Tp. 33, R- 22, west of the 2nd Mer.

5715— November 27—Authorizing the C.N. Ry. Co. to 
for traffic that portion of its line from Rossburn to

5692—November 3—Directing the C.N.O. Ry. Co. to 
connect the spur from its main line in the town of Hawkes- 

Riordans Pulp Mills, yards, with the track ofbury, Ont., to 
the G.T.R. in such yards.

^693—November 3—Directing that the new road of the 
C.P.R. Co. was authorized to construct by Order 5217, from 
the new station location at Mile Post 22 to the road that runs 

the village of Bolton to the 6th Line, be 18 feet in 
width ; and that the C.P.R. old main line and switches to the 
premises of A. McFall, Bolton, be left open for traffic until

from

open 
Russell, Man.1st May, 1909.

5694—November 27—Authorizing the C.N.R. Co. to open 
for traffic (freight) the Goose Lake branch of its line of 
railway between Saskatoon and Zealandia, Sask., a distance 
of 60 miles.

5695 and 5696—November 27—Authorizing the Bell Tele
phone Company to place its wires across the tracks of the 
Pere Marquette R.R. at Adelaide Street, London, Ont., as 
shown on plans filed under Case 4l&3i File 8828, and Case 
8829, File 4166.

5697 and 5698—November 27—Authorizing the Bell Tele
phone Company to place its wires across the tracks of the 
W.E. & L.S.R. Ry. Co., 1 mile south of Essex, Ont., and 2

A WELL EQUIPPED PLANT.

M. Beatty & Sons New Factory at Welland.

The growth of the town of Welland, Ont., within recent 
has come in for considerable press comment, which it 

Among the several large manufacturing con-
years
justly merits.
cerns which are located in that town is the one owned by the 
.above firm. Through the courtesy of Mr. E. R. Beatty, who 
is the office manager of this institution, a representative of 
this paper was enabled to go through several of the buildings 
ings which compose this institution.miles north of Kingsville, Ont.

5699— November 27—Approving change of location of 
C.P.R. Co.’s. Weyburn-Lethbridge branch from a point in 
Sec. 21. Tp. 8, R. 14, west of 2nd Mer., at Weyburn, to a 
point in Sec. 4, Tp. 8, R. 29, west 2nd Mer.

5700— November 27—Authorizing the C.P.R. Co. to con- 
branch line or spur to and into the premises of G.

Its History.
The firm of M. Beatty & Sons, Ltd., was founded in (he 

village of Welland in the year 1862, by the late Matthew 
Beatty (father of the Messrs. Beatty 0f the present firm)-— 
who came to Welland from St. Catharines.
Beatty was borne in Londonderry, Ireland, in 1815, and died 
in Welland in 1901, having lived to see the fruits of a modest 
beginning" develop into a business of large dimensions. By 
strict attention to business, honest dealing with his fellow- 

and good workmanship, he laid the foundation for one

The late M.struct a
Gauthier on Lot 645, Parish of St. Martin, County of Laval,
Que.

570I_November 27—Authorizing the C.P.R. Co. to con
struct and operate a branch line or spur in the town of Sud
bury, Ont., from a point on the centre line of the siding 
south-west of the C.P.R. main line, distant about 580 feet 
north-westerly, measured along the said centre line from the 
northerly limit of Elm Street, extending thence in a north-

men,
of the most progressive manufacturing industries on the 
American continent. The first works were located in a small 
building near where Valencourt s boiler works now stand. 
There was no foundry in connection with the machine shop. 
Mr. Beatty getting his casting done at the foundry of the late 
Mr. A. L. Haun, later the property of the Robertson Machine 
Company, recently destroyed by fire.

In the year 1865 the works were removed to the site they 
have occupied ever since. M. Beatty & Sons, Ltd., has been 
Welland’s industrial mainstay for nearly half a century, and, 
though big concerns have come here during the past two 

this old firm still stands out, not only as one of the

westerly direction 670 feet.
5702—November 27—Authorizing the C.P.R. Co. to con

struct a branch line or siding at Mile End, Que., from a point 
already constructed, distant about go feet south-on a spur

easterly from the south-easterly limit of Maguire Street, 
thence in a south-easterly direction along a strip of land 
reserved for siding accommodation opposite property owned 
by the Western Canada Flour Mills Company.

5703— November 27—Authorizing the Qu’Appelle, Sask., 
and Long Lake Steamboat and Ry. Co. to construct a branch 
line or spur from a point on its main line near Government 
Road West, Prince Albert, Sask., to the premises of the Stur
geon Lake Lumber Company.

5704— November 27—Authorizing the C.P.R- Co. to open 
for traffic that portion of its line between Sheho and Leslie, 
Sask., provided the'speed of trains is limited to 15 miles an

years,
greatest in our town, but one of the most important and sub
stantial manufacturing concerns m Canada, and one that has 
contributed largely to Welland’s growth and prosperity.

In the year 1906 a new epoch in the history of the firm 
took place, when M. Beatty & Sons, Ltd., was incorporated 
with the following officers : President, W. L. Beatty ; Vice- 
President, H. L. Beatty ; Mechanical Engineer, A. O. Beatty ; 
Secretary-Treasurer, Frank H. Owen.hour.

5705 to 5707—November 27—Authorizing the Bell Tele
phone Company to place its wires across the tracks of the 
C.P.R. % mile south of L’Epiphanie Station, Que., Hunt, 
Street, Hamilton, Ont., and Y\ mile east of Wingham Station, 
Ont.

Main Building.

The main building is 80 x 324 feet, built of concrete and 
steel, and contains the machine shop, casting room, store 
room, core room, and cupola room.
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chipping. In the upper storey is installed the heating appar
atus and finished parts.

Carpenter Shop and Patternmakers’ Shop.
This , building is 42 x 82, two storeys, built of 

and steel ; dry kiln, 22 x 24 ; vault for storing shavings, 
6 x 24.
electric motor. An exhaust fan takes the shavings from each 
■machine and deposits them in the shavings vault, keeping 
■the floor clean of all refuse. All the patterns are made here.

concreteFoundry.
This department is 100 x 80 feet, one storey. Two 10-ton 

Nile cranes, operated by individual electric motors, are used 
for handling the molten metals and all other materials used 
in connection. with the work. A Colleau cupola is installed, 
with a capacity of five tons per hour. The coke, core, sand 
and moulding sand are elevated from a hopper to their 
several bins by means of an elevator. The fan for furnish
ing the blast for the furnace is driven by a 30-horse-power 
individual motor. Two core ovens, twelve by eighteen feet, 
Kinnear patent, with iron rolling doors, and so constructed 
as to save the heat by being able to raise the doors to any 
height to take out the prepared cores. The ovens are heated 
by natural gas.

The machinery is driven by a forty horse-power

Pattern Store House
Is 42 x 144 feet, concrete and steel, two storeys ; built in 

three compartments, with concrete fire walls to safely guard 
against fire, as many thousands of dollars worth of patterns 
are stored here.

The Office
Is 36 x 50, two storeys, concrete and steel, and faces on 

Muir Street. The interior of the first floor is beautifully 
finished in Georgia pine.Boiler Shop.

The boiler shop is 50 x 161 feet, one storey, constructed 
of concrete and steel. Besides the building of boilers, all 
materials for the construction of steel hulls for boats and 
dredges are prepared here. Two five-ton hand travelling- 
cranes, running entire length of building, are used for hand
ling the heavy material. There are installed one pair of 
shears to cut steel bars 6 inches by %-inch ; a punching ma
chine to punch 114-inch hole in i^-inch steel plate and punch 
to the centre of seven foot sheet ; one No. 4 Hilles & Jones 
punch and bending machine with 20 horse-power motor ; one

The - furniture is in pleasing con
trast to the furnishing. There are five separate offices : The 
president’s, vice-president’s, mechanical engineer’s, and 
secretary-treasurer’s, and general office. The upper storey 
contains two rooms, and is also finished in Georgia pine; 
they are occupied by the draughtsmen. The office contains
two fire-proof vaults—the one downstairs for use of the 
eral offices, and the one upstairs for the safe-keeping of all 
machinery drawings. The building is heated by an inde
pendent steam heat, and is fitted up with modern lavatories 
and lighted by the Nernst electric lights.

sev-
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Machine Shop.
This department is 80 x 160 feet, one storey. On the east 

side is the erecting- department—where all the machinery is 
•put together and placed in position for shipping ; on this 
side is also placed nearly all the larger machines. A fifteen 
ton Niles travelling crane, running the entire. length of the 
machine shop is operated by three individual electric motors, 
and is used for handling the machinery, 
in this department an 8-foot boring mill, a 72-inch radial 
drill, a cold saw for sawing steel bars eig'ht inches in dia
meter or six inches thick and 24 inches wide ; seventy-two 
inch horizontal boring machine ; twenty-inch high speed 
lathe, and other large machinery. Eleven of the large 
chines are driven by individual variable speed electric motors. 
In the west part of this department is erected all the light 
machinery. A jib crane and overhead tracks are used for 
handling the light machinery. A forty horse-power motor 
is used for driving the small machines.

A standard gauge railway runs through the centre or 
the entire building, so that when the machinery is completed 
and ready for shipment, it can be lifted from its position on 
the floor, by the immense crane, and placed on the car.

Foundry Store Department.
This is two storeys. The lower storey is used for storing 

castings and other materials used from the foundry and for

pa:r of boiler rolls that will roll sheet of steel nine feet wide 
and yé of an inch thick, and one 60-inch radial drill.

Shipyard.
The shipyard is located on the bank of the canal at the 

north end of the boiler shop. At the launching slip two s’eel
towers are erected 35 feet high, 160 feet long, with a span of 
50 feet. One ten-ton Shaw travelling crane running the 
entire length of the steel towers and operated by individual 
electric motors is used for handling the heavy material. A 
crane is also erected at the end of the towers and at the side 
of the railway tracks for handling material from the 
the launching" slip, 
that the launching slip can be enlarged when business war- 

Compressed air is used for caulking and riveting.

There is installed

cars to
The steel towers are so constructedma

tants.
Blacksmith Shop.

This building is 51 x 61, one storey, constructed of con
crete and steel ; there are installed six forges, each supplied 
with an improved adjustable hood and an 80-inch fan to 
■carry off the smoke and gases ; one 1,100 lbs. steam hammer ; 
.one 250 lbs. Beaudry hammer. There are four jib cranes, 
of three tons capacity each, for handling the heavy material 
to any part of the shop ; a crane is also placed in position 
outside the shop door and alongside the railway track for 
loading material on the car trucks.
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temperature in the buildings is regulated by cutting off one 

or more sections. The air tubes (of which there are a num
ber . in each department )are also supplied with butterfly 
dampers to regulate the temperature. Only one boiler is 
required for the whole system and that is in a separate 
building. The condensed steam, after passing through the 
cylinder and coils, returns to the boiler. The benefit of this 
system is that a constant temperature can be maintained 
and it keeps the air constantly changing. In the hot weather 
this system can be used for cooling the temperature in the 
different departments.

controlled directly and separately from the power house. 
Both alternating and direct currents are used throughout the 
different departments—the latter being obtained from an 85 
Kw. 250 volt generator, directly connected to a 125 horse
power three-phase induction motor. The direct current ser
vice consists of crane motors and individual machine <"Ool 
drivers and other places where variable speed is required. 
There are twenty direct current variable speed motors, rang
ing in horse-power from one to twenty-five. The alternating 
current service is used for driving line shafts and individual 
apparatus where hard usage and constant speed are essential. 
There are ten alternating current induction motors through
out the plant, ranging in horse-power from 5 to 125.

The lighting of the entire plant is accomplished by the 
alternating current, using Nernst and incandescent lamps of 
various candle power. The distribution system installed is 
as perfect as modern appliances can make it, the possibility 
of a complete shut-down in all the different departments 
being reduced to a minimum.

A very unique idea to satisfy that predominant Am
erican characteristic, curiosity, has just been placed 
the market by the Brass Shop, Pittsburgh, Pa. It is a highly 
polished, flat, brass or bronze fixed compass plate which 
permanently indicates the north, south, east and west. 
Guests at country and seaside houses, golf and country 
clubs, hotels, etc., always wish to know immediately, the 
points of the compass. This instinct is born in almost 
every one.
bronze, carefully finished and polished, the edges being 
beveled so the plate lies perfectly flat. The direction marks 
are deeply cut and the plate is decidedly ornamental and 
unique. They are made in two sizes ; floor and window sill.

upon

Compressed Air.
Compressed air is used in all the different departments 

for chipping, riveting, drilling, boring, and other uses. The 
compressed air is forced through the different buildings and 
to the shipyard by a system of pipes, with cocks at intervals 
for driving the different tools.

These plates are cast from yellow brass or
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Machinery Store House
Is 36 x 144, concrete and steel, one storey. The floor of 

the building is built on a level with the cars, with a platform 
eight feet wide the whole length of the building, which will 
make it very convenient for loading and unloading machinery.

Other Buildings.
Store house, for boiler plate and boiler tubes, 20 x 32 

feet ; store house for bar iron and bar steel, 24 x 60 feet ; 
rivet house, 24x48 feet ; coal house, 20x32 feet; lumber 
sheds, etc. All the large buildings are so constructed that 
they can be easily enlarged as business demands.

Heating and Ventilating.
The company, ever considerate as to the comforts of 

their employees, have installed one of the B. F. Sturtevant & 
Co.’s, heating systems, manufacturd at Hyde Park, Mass., 
with the Canadian office at 164 Bay Street, Toronto. This 
heating system is considered one of the best in the world for 
use in factories where a large amount of labor is employed, 
both for economy, comfort and sanitary conditions. Hot air 
is used. By means of a fan, eleven feet in diameter, driven 
by a 9 x 12 steam engine, cold air is drawn through a large 
number of iron coils of pipe which are heated by steam ; as 
the air becomes heated it is then distributed (by means of 
the same fan) throughout the different buildings by a system 
of metal tubes. The fan is of sufficient capacity to deliver 
about 57,000 to 58,000 cubic feet of air per minute at about 
185 revolutions, and the apparatus is supposed to be of 
sufficient capacity to heat 50 per cent, greater space than the 
present plant consists of. 
into ten sections, equal to 1,200 feet heating surface. The

Power House and Power Equipment.
Through the kindness of Mr. Van Every, the electrical 

engineer, we are enabled to give the following description 
of the power equipment : The building is 32 x 72 feet, one 
storey, of concrete and steel ; the roof is also built of con
crete and steel, making the building perfectly fire-proof. It 
contains a 130 horse-power boiler for heating purposes. 
There are two air compressors—one 9 inch and 14 x 12’nch, 
with a capacity of 341 cubic feet of free air per minute, at 
160 revolutions per minute, driven through gearing by a 75 
horse-power, three-phase induction motor. The other is 8 
inch and 12x12 inch, with a capacity of 251 cubic feet of free 
air per minute, and is similarly driven by a 50 horse-power 
motor.

Power is received from the Cataract Power Company at 
a voltage of 2,200, and is transformed down to 220 volts— 
three 200 Kw. transformers being used for this purpose. For 
distributing power through the various departments a three- 
panel marble switchboard is used, and each department is

The heating coils are divided

m
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NOTES ON HIGHWAY IMPROVEMENTS. . A layer of sand is spread on the clay and left for the traffic 
to work in.
This clay will bind the sand grains together and give a 
much better surface for the roadway.

A second layer is then added when needed.
D. McD. Campbell, C.E., City Engineer, Sydney.

(Continued from Page 53.)
Improvement in Sub-Surface of Roadway.

Improvement in Earth Roads. . The great drawback to an earth road is its soft surface
Practically all the roads in our country districts and a which soon forms ruts and wears out when the traffic is 

large proportion of our town streets belong to this class, heavy. Hence a further step in our highway improvement 
For many years to come we must continue to have a large when the location, grades and drainage of our road are all 
mileage of such roads to look after and keep in repair, and 
a little care in this matter will soon bring about a great im
provement in their condition. To have a good road of this 
class drainage is the most important requirement. The one 
great defect is usually a lack of proper under-drainage, 
well drained earth road will be as good as we could wish for

than can be desired is to cover the earth road with some 
form of hard material, for a wearing surface so that the road 
will be in a better position to stand the wear and tear of
heavy traffic. One material used for this purpose is gravel, 

A and when it occurs in sufficient quantities near the road we 
. wish to improve and is of good quality, it makes a good

tor light traffic, except in spring and fall and during long surface t0 use for a country road when the traffic is not too
spe s of wet weather. heavy. Gravel, which we may define as a collection of

A new machine for keeping our earth roads in good ; pebbles, and fragments of stone together with more or less 
condition is the Jing Split Log Drag. A dry hardwood sand and loam occurs in nature in different ways and is of 
log seven or eight feet long and ten or twelve inches in many different kinds varying in quality and value for road 
diameter is divided into halves. These two halves, with maki„g purposes, 
their cutting edges towards the front, are fastened together 
at a distance of about 30 inches apart. The drag follows the 
team inclined at an angle of 45 to the line of draught, the 
sharp edges acting as scrapers. By this treatment the ridges 
and high places are smoothed down and more or less earth is

We have first pit gravel occuring in beds and ridges 
and containing more or less finer materials as clay or sand. 
We have also river gravel and lake shore gravel, in which 
the finer materials have been for the most part washed out 
and in which stones and pebbles are more rounded in outline 
from their constant rubbing on each other under the action 
of water. The extent to which they are rounded depends on 
their hardness.

moved towards the centre of the road and raised above its 
old surface filling in ruts and hollows and giving a smooth 
surface. The drag should not be too heavy. One 
should easily be able to life it. The best time to use the

man

, . . , , . . Solid bank gravel, containing annular fragments of
drag ,s m early spring when the ground ,s moist and before st0ne with fr0m 16 per cent, to 20 per cent, clay or loam to
it is a -e îar y the sun. act as a binder will be suitable for road making purposes.

An earth road will be improved by a heavy roller when Gravel containing more loam than this will not be suitable 
one is at hand One mistake we make, it seems to me, is for the roadway and must be screened to remove the excess 
keeping the roller only for our hard surfaced roads, not ' of loam which will only absorb water and make mud and be 
using ,t at all on the earth road. an injury to the roadway instead of a benefit. Gravel may

In our repairs to an earth road, sods and worn-out contain boulders of all kinds and all sizes from 12 inches in
. uch material d;ameter dowil t0 fine sand. These larger stones are, of 

some- coursej no good for our purposes and should be raked out 
on an before the gravel is put on the road. A gravel containing 

such large boulders is often crushed and screened before

gutter-washed material should not be used, 
should be removed from the road altogether. This is 
thing we seem to find hard to learn. If ruts appear 
earth road they should not be filled with stone. If this is
done a hard lump and two ruts instead of one is the result. 1 •„ . , , ^ . . - , . , , . ,1 being used. A gravel containing no fine material as a binder

The roads comprised in this type have a great variety | is no good for roadmaking as the stones will not pack under
in the material forming their surface. We have on one the traffic without the binder material.
hand the sand road, dry and difficult to drive over in summer u, , , , . ..., . , . ,. . , , „ , , ; , We can now haul our gravel from the pit and spread itand in fair condition only when moist. On the other hand t1 , , • . , „ ... ,, , , ,J r . . , , ,. , along the road leaving it for the traffic to consolidate and
we have the clay road, soft m spring and fall and very : form into a good road surface. The travelling public will, as
muddy and sticky when wet and good only when dry. In have no doubt often seen, avoid the gravelled part of the road
between these types we find a great variety of material, as long ag they can. FinaI]y whe„ compelled by mud and
sometimes clay the principal ingredient, sometimes sand. In ,, „ ■ „ , • ., ,, , , ,, , . bad ruts they will drive up On the gravelled surface and
any earth road when the sou is clayey, subsoil drainage ,, , œ , ., ,,, ... , 6 gradually under the traffic it packs down and forms a goodshould be provided as a rule. . „ . 6 ,, , , , . • , . , , . hard road surface. This is one way of procedure and theI he sand and clay road require special treatment for their__, . ,, ,,. only way when no roller is available. If we are fortunateimprovement. , , „ . . __

enough to own a roller, we can proceed in a different way
and get better results.Improvement of a Sand Road.

The road surface is first carefully graded and then rolledA sand road is always in a better condition for traffic 
when it is kept moist. For this reason the side ditches for until it is smooth and hard, all soft yielding places being 
surface water should be small and no sub-drains are needed up. It may be necessary to remove some of the soft
at all. A road of this kind can be improved by excavating material and get other better material to fill in its stead, 
the centre to a depth of six inches and then filling the ex- ^ he gravel layer 6 inches or 3 inches in thickness is then 
cavated portion with clay. The layer of clay is smoothed, spread on this firm earth bed and rolled in layers until it is 
tamped and then covered with a two-inch layer of sand, thoroughly packed and gives a good hard surface. In this 
This is left for the traffic to work into the clay. More sand case we hnd the traffic from the very first seeking the im

proved surface.is put on when needed until the clay becomes gradually 
saturated with sand, giving a good firm surface to drive over.
The clay acts as a binder to hold the grains of sand together. a gravel or broken stone road is as follows:—A wide, shallow, 
A sand road might be improved by adding shavings, 
dust, tan bark, straw, etc., but the first method described is surface, say 12 to 15 feet, is dug along the road, 4 inches to

6 inches deep at the sides and 6 inches to 8 inches deep at the
improvement of a Cay Road. ^ Vu™"» « ***** to ?,Pr0Per ^ade

. and carefully rolled filling up all the soft yielding places as
A clay road, to give the best results, must be kept as j before. The sides of this wide shallow trench are earth 

dry as possible. Deeper side ditches and more crown on the shoulders forming a good side support for the surface ma- 
roadway are needed and underdrains are a necessity. No terial and keeping them in place. These shoulders should be 
permanent improvement can be looked for without them. A : rolled and after rolling should be cut to a true line along the 
clay road will be greatly improved by treat.ng it with sand, road before any gravel is placed in position In this trench

The best method, however, of preparing a foundation for

longitudinal trench the width of the proposed new wearingsaw-

the best one.
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.or grave road, but a steam-roller will be found to be far the 
best, giving quicker, better and more economical results.

This type of road when properly built of hard, tough 
stone of road quality, is much more durable than the gravel 
road and has become the standard type of improved high
way construction. Such a road needs traffic to keep it in 
good repair and can stand traffic far better than it can 
neglect. A road of this kind needs constant attention to 
keep it in repair. This brings us to the subject of highway 
maintenance which is outside the scope of this article.

the gravel is placed in layers and rolled as before. The dust 
and small pebbles from the centre of the road will in time 
gradually harden the shoulders making this portion of the 
road almost as good as the centre travelled way.

Care is needed even in what seems a simpler matter, 
viz.: the spreading of the gravel, 
dumped well back on the former one, the upper part being 
raked ahead and all the larger stones placed in the bottom 
and covered up.

Each load' should be

Another step in advance in road improvement consists 
in using crushed stone for the wearing surface instead of 
gravel. John London McAdam, born in Scotland, in 1756, 
was the first man to use this kind of a road surface and it 
still bears his name. The stone he used 
hand and after being placed on road was consolidated by the 
traffic. In our day the invention of the stone crusher and 
steam roller has made this a standard method of road 
struction. We may define a Macadam road, so called, 
road consisting of layers of broken stone of varying thick
ness laid on
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power, InterboTO Rapid Transit Company, New York, who 
presented the paper for the evening, “Notes on the Cost of 
Power.’’ • :

Previous'ito'the meeting 37 members of the local section 
■enjoyed an informal luncheon at the St. Charles Cafe with 
Mr. Stott as their guest.

Dtiririg the afternoon Mr. Stott, in company with R. G.
Black, electrical engineer of the Toronto Electric Light Com
pany, and Mr. W. B. Boyd, chief engineer of the Toronto 
Railway Company, visited the terminal station of the 
Electrical Development Company of Ontario, and the various 
distributing stations of the railway and lighting companies.

The meeting proved to be the most interesting and success
ful since the inception of the local section. The attendance 
number 114, 80 members of the Institute with 34 visitors 
from other local engineering societies being present. Mr.
Stott was given a very cordial reception.

Mr. Stott dealt very fully with the subject of his paper.
Complete curves were presented, showing the relation be
tween load factor and fixed charges for different plant costs; 
the cost of power per KWH. and per KW rated capacity at 
all percentages of ràted load for reciprocating steam plant, 
steam turbine plant, reciprocating and1 low pressure steam 
plant, gas engine plant, gas engine and steam turbine plant 
and by hydraulic turbine plant. Typical summer and winter 
railway load cufves were then shown, together with typical 
winter and summer lighting load curves and typical industrial 
curves which were followed by a series of curves showing 
the variation in the total cost of power during the day for 
each of the several plants previously discussed when operat
ing with the various typical load curves.

The total tost of power and the operating cost of power 
for the various plants was also graphically shown, 
subject matter of the paper proper, in connection with these 
curves, proved intensely interesting and resulted in a lengthy 
discussion in which, among others,'the following gentlemen
participated;—W. N. Ryerson, Dean Galbraith, Prof. Thos. 1 .
R-. Roseburgh, C. H. Mitchell, P. W. Sothman, K. L. Aitken, ! tion as may be directed and exposed for easy inspection and 
R. G. Black, Win. G. Angus, W. A. Bucke, Edward Richards, j for photographing. They shall be so marked as to be easily

identified, and a careful record of the materials used and me
thods shall be kept for each specimen.

Specimens.—The piers shall be 16 inches square and 16 
feet long, in such a position that the lower two feet shall 
be permanently immersed in the sea water ; thus it is ’m- 
probable that the top will ever be immersed.

There are to be twenty-four (24) piers, as follows: Ib 
the first series of nine specimens, a standard average com
position Portland cement shall be used throughout which shall 

, the standard specifications of the American Society of 
Testing Materials as required by the Navy Department.

No. 1. Shall be made 1 part cement, 1 part sand, and 2 
parts of stone. M;xed quite dry.

No. 2. shall be made of the same mixture as No. 1. 
Mixed with sufficient water to make the concrete plastic.

No. 3. same as N0..1 but mixed very wet.
No. 4 shall approximate 1 part cement, 2 of sand, 4 of 

stone, but shall be so proportioned after mechanical anlaysis 
of materials that the excess of cement over voids of sand 
shall be ten per cent, and the excess of mortar over the voids 
of the stone shall also be 10 per cent. It shall be mixed qu-te 
dry.

works have uniformly paid the capitalist for whom they 
have been constructed. ’ 1 ■

“I have pleasure then in introducing to you Mr. R. A. 
Ross, who is to take charge of this course of study and who, 

know, is the senior member of the firm of Ross &
Mr. Ross

as you
Holgte, the well-known consulting engineers, 
undertakes this work as a labor of love. I congratulate you 
and I congratulate ithe Faculty on his willingness to accept
the task.”

TESTS OF CONCRETE IMMERSED IN SEA WATER.

Considerable attention is being attracted by the com
prehensive series of tests on concrete immersed in sea wa
ter which are to be made under government supervision at 
the Navy Yard, Charlestown, Mass, 
thoroughness are indicated by the following specifications 
which have been drawn for the guidance of the Aberthaw 
Construction Company, of Boston, through whose co-opera
tion the experiments have been made possible, and for Mr. 
H. L. Sherman, the cement chemist, also of Boston, wh# 
will have direct charge of all tests, 
awaited with much interest.

Specifications for test specimens of concrete to be im
mersed in sea water by the United States Navy Department.

Object.—rThe object of these tests is to determine what 
the action of the sea water is upon concrete, both as regards 
climatic conditions and chemical action. The tests are to be 
made as nearly as possible in conformity with usual com
mercial work in order to be comparable in all respects wth

Their extent and

The results will be

actual work.
How done.—The specimens are to be built in accord- 
with the requirements of the Navy Department and

The un-ance
der direct supervison, and in accordance with the following
detailed specifications.

The are to be built in moulds in the sea in such posi-

A. L. Mudge, H. W. Price, H. F. S. Strickland, H. E. M. 
Kensit, W. A. Hare.

McGill Engineering Society.
A new course for students in engineering at McGill Uni

versity, Montreal, has been inaugurated. It will give students 
instruction in the business side of engineering undertakings 
which the members of the Faculty of Applied Science con
sider of almost equal importance to the science of engineer
ing itself.

Mr. Robert A. Ross, of the firm of Ross & Holgate, was 
introduced recently to the third year students of the Faculty 

■of Applied Science as the first lecture on the subject, and 
in this connection Professor McLeod made the following re
marks:—

pass

“Someone has well said that the true measure of a man’s 
education is the measure of his use in the world'. This ex
presses very well the idea,under which the faculty a year 
ago undertook the revision of its curriculum; in other words, 
the Faculty deliberately set itself to consider how it could 
best equip its students so that they might be given the 
opportunity of being more useful men. This idea may be 
said to be the corner-stone of our revised courses of study, 
and one of the most important departures which have been 
made from the old course has been to establish what is virtu-

No. 5. Same proportions as No. 4, but mixed plastic.
No. 6. Same proportions as No. 4, but mixed very wet.
No. 7. One part of cement, 3 of sand, and 6 of stone.

Mixed quite dry.
No.8. Same as No. 7, but mixed plastic.
No. 9. Same as No. 7, but mixed quite wet.
No. 10 shall consist of a Portland cement which is free 

from iron. One specimen shall be mixed of the proportions 
1 ; 1: 2, quite wet.

No. ii.
No. 12.

Mixed 1: 1: 2, wet.
No: 13. Same cement as No. 12, 1: 3: 6, wet.
No. 14 of a commercial Portland cement low in alumina, 

1: 1 : 2, wet.

ally a course op the business of . engineering and which 
figures in our calendar as “Specifications and Accounts.”

“It was a comparatively easy thing to say that we would 
have such a course, but to find a man who was at once specially 
qualified and who would undertake the work proved to be by 
no means such a simple proposition. You are about to con
sider the business side of engineering and you cannot realize 
too soon that engineering is not good engineering unless it is 
also good business. The Faculty has been exceedingly 
fortunate in persuading Mr. Ross to undertake this work, 
because he is not only a successful engineer, but also, and I 
be’liévè héHvfll admit the charge, because Hé has made en
gineering paÿ1 &nd,

Same cement as No. 10, 1 ; 3 ; 6, wet. 
Commercial Portland cement high in alumina.

important than'that,'his engineering .. !more
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No. 15. Same cement as No. 14, 1: 3 : 6, wet.
No. 16 of an iron ore cement practically free from 

alumina, 1 : 1:2, wet.
No. 17. Same cement as No. 16, 1:3:6, wet.
No. 18 of slag cement, 1 : 1 : 2, wet.
No. 19.. Same cement as No. 18, 1; 3: 6,wet.
No. 20 shall consist of the same materials and propor-

Mixing.—All materials shall be thoroughly mixed in a 
batch concrete mixer of approved type. They shall be fed 
into the machine as quickly as possible and shall remain 
for two minutes after the last ingredient is added. For the 
specimen that is to be extra thoroughly well mixed the ma
terial shall remain in the niixer for twelve minutes.

If the weather be cold, all frost shall be removed from
lions as given for specimen No. 7, but shall be most thor- the sancj and stone by heating before the materials 
oughly well mixed (much better than commercial mixing), \ placed in the mixer, 
at the same time being quite wet.

are

Placing.—The concrete after mixing shall be placed in 
the forms as quickly and continuously as possible, and af
ter proper tamping shall not be again disturbed. In no 
case shall concrete which has been allowed to stand for 
more than one half hour be used, and in no case shall a half 
hour elapse between placing two batches of concrete in the

No. 21 shall be the same as No. 7 except mixed with 
sea water, quite wet.

No. 22 shall be mixed of 9/10 by weight of one part of
standard Portland cement as No. 7, 1/10 part by weight of 
hydrated lime, 3 parts sand, 6 of stone, mixed wet.

No. 23 shall be of materials given for No. 7, but in ad- same m°ld- 
dition shall contain Sylvester mortar hereinafter described, 
mixed wet.

Forms.—They shall consist of planed and matched 
spruce lumber so that the forms may be as tight as possible, 
and shall be so thoroughly braced as not to spring under 
the pressure of green concrete. The forms shall be left 
•for such a length of time that there shall be no damage to 
the concrete when they are removed. The inspector shall 
be judge as to when it is proper to remove forms.

No. 24 shall be of materials in No. 7 and in addition 
shall contain 5 per cent by weig-ht of the cement of finely 
pulverized clay ; to be mixed wet.

In addition there shall be fifteen cubes 8 inches on each 
side, of 1 part standard Portland cement, 1 part sand, 2

i
on

Reinforcement.—Columns shall be reinforced with em-stone, and fifteen others of the same cement, mixed 1:3: 6.
One-third of these after being thoroughly wet shall be per- bedded steel bar about fé inch square, which shall be bent

into a U shape and run throughout the length of the big- 
specimens, near two diagonally opposite corners and the 
loop shall project a sufficient distance above the top of col
umns to permit of their being easily hooked in case it is 
desired to remove them.

manently immersed in water ; another third shall be sup
ported at about half tide ; and the rest shall be kept perma
nently dry but exposed to the weather.

There shall also be made briquettes of the same ce
ments and proportions of mortar as above described for con
crete of such number that they can be tested at intervals { 
covering' a period of years, some of which shall be kept in 
the laboratory, some exposed to the same conditions that the 
cubes will have ; and enough briquettes shall be made of 
standard sand to compare the relative strength between stan
dard and the materials actually used.

A hole 3 inches in diameter shall be cored in the upper
eight feet of each specimen to permit of examination from 
time to time to see if water has penetrated through the 
walls of the concrete to the hole.

Protection.—After the specimens are cast, they shall 
be protected as far as possible from freezing until they have 
set for a period of at least five days, and after the forms 
have been removed they shall be thoroughly and substan
tially braced so there shall be no danger of their tipping 
over.

Test of Materials.—All cement shall be thoroughly test
ed for all physical properties and shall be subjected to chemi
cal analysis. The sand shall be subjected to a thorough 
mechanical and physical analysis to tell the relative sizes of 
its grains and the amount of foreign matter which it con
tains, if any. The same tests shall be applied to the stone. 
The various ingredients, such as sea water, hydrated bme, 
Sylvester mortar, and clay, shall be tested that the exact 
nature of the material may be known.

Sand.—The sand shall be of good quality, commercial 
bank sand, clean, coarse and sharp, as free from all impuri
ties and foreign matter as can be obtained commercially. 
The stone shall be of trap rock which shall have passed a 2 
inch ring and have been retained on a K inch ring. It shall 
be as free from dust and dirt as commercially practicable.

Eng ineer’s
Library

BOOK REVIEWS.

The Filtration of Public Water Supplies. Allen Hazen. 
as given above for each specimen. : A cubic foot of cement | Published by John Wiley & Sons, New York. Price. $3. 
shall contain 100 lbs. by weight. The sand and stone shall This book certainly points to two conclusions. First, that 
be measured on the basis that a barrel of cement contains t^le author has a minute and extensive knowledge, not only 
380 pounds net and measures 3.8 cubic feet. Samples of t^le subject in relation to its up-to-date principles, but also
the sand and stone shall be weighed so that the proportion *ts evolutionary history during the last fifty

Second, that the author is an enthusiast in his

Mixtures.—All materials shall be proportioned by volume

years or so. 
support of

The amount of water to be used shall be accurately wa^er fixation. We have just to read the concluding words 
measured for each batch, and shall be so proportioned by ChaP- XIV. to find that enthusiasm has almost supplanted 
experiment that the dry specimens shall just fail to show ! f e cautl0us qualities appertaining to the engineer, 
moisture when tamped in place ; the plastic specimens paragraph is here quoted in u . 
shall just barely begin to quake when tamped ; and the wet 
specimens shall be so proportioned that the mortar will flow present in our drinking water. If they can be kept out in the 
easily off the blade of a shovel and shall be wet enough to j first place at reasonable expense, that is the thing to do. 
flow readily into place without being spaded or tamped.

The Sylvester mortar shall be mixed as follows, as giv- j out) we must take them out afterwards ; it does 
en in Gillett’s Hand Book on cost data, pages 389 and fol
lowing. A light colored soft soap shall be dissolved in wa
ter, i% pounds to 15 gallons of water, 3 pounds of powder
ed alum shall be mixed with each bag of cement. After 
all the materials of the concrete are thoroughly mixed dry, 
water containing the soap in solution shall be used to mix 
the materials wet to the proper consistency.

by weight as well as by volume) will be known.

The

“ The main point is that disease germs shall not be

Innocence is better than repentance. If they cannot be kept
not matter

much how this is done, so long as the work is done thor
oughly. Sedimentation and storage may accomplish much, 
but their action is too slow and often uncertain. Filtration 
properly carried out removes bacteria promptly and thor
oughly and at a reasonable expense.”

It is the word “ thoroughly ” in the last sentence that 
makes one feel that the author has gone “amuck.” There
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is no evidence in the volume, and none that we know of else
where, which will justify the use of this word as applied to attended the installation of sand filtration. The work should 
filtration in practice.

unfortunate and disappointing results which have so often

be of value to those concerned in the subject, especially In 
What everyone wants to know in connection with the the minute and careful data given. Such chapters as those 

purification of water, is just how to remove those disease dealing with “ grain sizes of sand,” “ rate of filtration ” and 
germs “ thoroughly.” “loss of head ” and “ cleansing of filters ” are of practical

value.

(

The modus operandi of a filter is that of a fine strainer. 
Just how fine the strainer may be depends on the amount and 
character of the sediment in the water. The less the strainer

The conclusion of the author in another chapter is 
what more modest than the “ thorough ” one given above, 
viz., “ If filtration is not an absolute, it is at least

some-

has to do the finer it may be, the more it has to do the coarser a very
it must be, otherwise the surface would be continually chok- substantial protection against water-carried diseases.” With

this we are not so apt to quarrel.ing.
The finer the strainer (that is the smaller the particles 

of sand) the greater the per centage of bacterial efficiency. 
That the great proportion of the bacteria retained by the 
filter are collected on the surface of the medium is general1}’ 
accepted as true, 
surface medium of about half inch of the top sand the bac
terial efficiency somewhat falls off.

The author points out also that bacterial efficiency may 
be greatly impaired by inadequate underdraining, by fluctu
ating rates of filtration, by freezing in winter, and by other 
irregularities. Just so ! the purity of the filtrate is very much 
in the hands of the superintendent of the works.

It is here however that it should be insisted upon that 
filtration is not in itself an absolute guarantee of pure water. 
Attention is called in the volume to the accepted axiom in 
English practice, viz., “ that practically as much care must 
be given to securing an unpolluted water as would be the 
case if it were delivered direct without filtration.” This has 
had in the author’s own words “ a good influence upon the 
English works by causing the selection of raw waters free 
from excessive pollution, and, in cases like the London sup
plies, drawn from the Thames and the Lea, in stimulating a 
most jealous care of the watersheds and the purification of 
sewage by the towns upon them.”

Consequently just after removing this

As proof of the efficiency of bacterial filtration, the re- We consider that authorities and others in this country 
suits of a few European plants are given, where 1 and 2 per cannot do better than take the above axiom to heart. Pre- 
cent. of the bacteria in the raw water are only allowed to pass .vention is after all better than cure. Filtration is apt to
The author however admits that exact data in the above j induce callous neglect as‘to purity of source. It follows that

even if g8 per cent, of the bacteria were removed by filtration
there are still 2 per cent, to be accounted for. The 2 per

an efficiency as 98 per cent, removal of bacteria can be main- j cent, will be a greater or lesser quantity depending on the
tained, we know of several who are -much more modest in 
their claims. Percy Frankland (micro organisms in water) 

referring to “sand filtration” says, “the slightest imperfection 
in its manipulation is a constant menace during epidemic.”
Frankel and Picfke are quoted by Frankland with reference 
to their experiments in sand filtration, in which cholera and 
typhoid bacilla were purposely added to the unfiltered water, j 
these were met with in diminished numbers, however, in the .
effluent. The City of Rotterdam, Holland, has one of the Car® a°d ‘hat should be exerted in preserving the
best filtration plants ever construced. For several months uatcr in tbe brst 1nstance from any chance of sewage of

other pollution.

respect cannot be obtained.
We know of no experts who claim that in practice such

amount of pollution of the raw water.
The reducing of the number of bacteria in a water less

ens the chance of disease. The production of the smallest 
number of typhoid bacilli, however, in the filtrate may 
an epidemic.

cause

Filtration -may be, and in many cases is, an essential 
adjunct to a town’s water supply, it is second, however, to the

in the early part of 1903 the city was placarded with notices, 
warning the people not to use the water without boiling it, 
as it was contaminated with typhoid germs.

“A Text Book on Roads and Pavements,” by F. P.
Spalding, Professor in Civil Engineering University of Mis- 

Again in connection with the series of sand filters for sourb John Wiley & Sons, New York. 3rd edition;
51 figures. Price, $2 net.

340 p.;
the water supply of Philadelphia. In the annual report of 
1904 we find in one series the bacterial efficiency as low 
as 33-33 per cent., in another 73-47 per cent., and 95.7 and inff standpoint of the construction and maintenance of good 
95.6 per cent, in two other filters.

This little book is a brief discussion from an engineer-

roads and pavements. Details are discussed briefly and to 
Mr. Allen Hazen himself in a paper read at the Sanitary ; the point, and the book is a very handy reference for any

i engineer.Conference of the Health Officers of Connecticut, 1903 
“ Most of the sand filters that have been installed in this

says :
Chapter I. mathematically discusses the effect of different 

pavements on traffic, and also briefly 
discusses road management and maintenance.

country have failed at times more or less, some of them have classes of roads and 
failed habitually and disastrously.”

The author recommends an independent daily bacterial Chapter II. deals with drainage, as the most important 
analysis of the filtrate in all cases, so great is the risk of consideration in road building and maintenance. It dis- 
mismanagement. cusses, at some length, different types of ditches, also tile

It is therefore the word “ thoroughly ” in this connection drainage and culverts, 
that we object to. The use of such a word may lead laymen 
who have the organization of such matters into false 
ceptions.

Chapter III. and IV. discuss country roads, at some 
length. Road construction, improvement and maintenancecon-
are dealt with in a very able manner and interesting examples 
are cited.The reader of the volume may feel at times that certain 

theories are quoted for the sake of showing that they are 
fallacies. But it must be noted that the work is

Chapter V. compares and discusses methods of construct
ing Macadam and Telford pavements and also deals with the 

review or history of the subject in the past than an up-to-date most suitable stone for these roads'
handbook for engineering use. Chapter VI. is a treatise on" the preparation for and

Sentences here and there will be found anything but construction of the most suitable kind of foundation for the 
lucid. In dealing with the sizes of sand grains we find the various classes of pavements, 
following : “As a provisional basis which best accounts for

more a

Chapters VII., VIII., IX., X. deal successively with 
the known facts, the size of grain such that 10 per cent, by brick, asphalt, wood block and stone block pavements. These 
weight of the particles are smaller and 90 per cent, larger are discussed and compared as to suitability, cost, construc- 
than itself, is considered to be the effective size.” We can- | tion and maintenance, 
not but feel that there must be a simpler way of putting this. Chapter IX. is devoted entirely to city streets.

The author’s endeavor is .evidently to stimulate an :n- j general lay out, construction, grades and drainage are gone 
terest in America in the subject, and try to prevent the into very fully; also a short discussion on walks, curbs, and

The
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gutters. . The comparison of the different classes of rails, nection with power plants. The- book contains,r-indexed and 
joints and rail foundations is also very brief and to the point, tabulated information on steam boilers, boiler searings, -chim- 

For- its size this book contains a great deal of very valu- neys, fuels, mechanical stokers, feed .pumP^, beaters and 
.able information. It is both interesting and instructive, and , economisers, condensers, cooling towers, .steam pipes, steam

engines, steam and water turbines, water purification, pro
perties of saturated steam, superheated , steam, indicator

■ is well worth reading.—A. G.
Development and Electrical Distribution of Water Power,

by Lamar Lyndon. Published by John Wiley & Sons, New diagrams, piston constants, entropy, mechanical efficiency 
8vo : ; vi.+317 pages ; .158 illustrations. Cloth, $3 of engines, valve diagrams, governors, springs, engine test- 

The work is not a text-book pn electricity, hydraulics, ing, gas and oil engines, refrigerators, pressure, and suction 
concrete work, nor construction engineering, but a descrip- gas producers, hydraulics, ventilation and heating, wheel 
tion of the general engineering features of. hydro-electric gearing, belt and rope driving, chain driving, conveyors,

wire ropes, cutting tools, screw threads, cranes' and hooks,

York.
net.

developments of water power, with a discussion on the de
sign of transmission in line induction. The latter half of roller and ball bearings, momentum and inertia, cast iron 
the book is devoted to abstract descriptions of hydro-electr’c pipes, engineering and mining, re nforced concrete, metals, 
plants, taken from prominent engineering journals. It is alloys, refuse destructors, photo copying, liquid fuel appli- 
divided into three parts, thfe first being entitled, “ Hydraulic 1 ances, heavy motor vehicles, limit gauges, motor car act, 
equipment, and contains a general discussion on the prelimin- notes on patents and patent law, numerous tables, etc. 
ary work involved in choosing, developing and estimating on 
a water power site, with brief descriptions of dams, their 
design and stresses, flumes, water-wheels and the design of 
power houses. Part II. treats with the electrical eqmpment Picks.—Mussens Limited, Montreal, are distributing caw-
and the design of transmission line conductors, chapters logues describing Hardy’s Patent Picks, sizes, weights and 
being devoted to alternating current dynamos,, transformers lengths, 
and control equipment, with description of their operation.
Chapter IX. is devoted to transmission line conduction, with forming catalogues of pumps 
examples of designs, and Chap. X discusses pole lines and tributed by the Fred. M. Prescott Steam Pump Company, 
accessories. While the information in this part is doubtless Milwaukee, Wis. Besides giving information of their pumps, 
elementary to the electrical engineer it will unquestionably their capacity and dimensions, it contains tables of iron and

steel pipe, weight and areas, friction loss, etc. It is almost a

CATALOGUES.

Pumping Machinery.—One of the most complete and in- 
we have seen is one being ’is-

,be helpful to the civil engineer. An appendix contains an 
abstract on computation of pressures set up in long pipe text-book as well as catalogue.

Steam Separators.—The Harrison Safety Boiler Works 
distributing a neat vest-pocket

lines with change in gate opening, from the author’s paper,
“A New Method of Turbine Control,” presented before the of Philadelphia, Pa.,
American Institute of Electrical Engineers. Part III. con- .booklet on separators which also contains a dozen half-page 

collection of descriptions of hydro-electric generating talks on phases of the subject. It also lists the different

are

' tains a
and transmission plants, taken from prominent engineeiing styles and sizes of Cochrane Separators.

Westinghouse Diary.—The Canadian Westinghouse Com- 
Hamilton, Ont., have published a Vest-Pocket Diary 

Besides a space for every day the book contains

The following description of plants being ab-' journals.
stracted :—The Tofwehult-Westerwik Transmission System, pany,
Sweden; The West Burton Plant, Me.; The Anirrias Plant,
Col.; The Dramman Plant, Norway; The Great Falls Plant.
Catawba River, S.C. ; The Neuton Falls Plant, N.Y. ; The
McCall Ferry Plant, Pa. ; The Talyn’s Falls Plant, St. Croix handbooks published.
River, and the Kemnon Plant, Cal. ; furnishing examples of Graphite Products.—The firm of Acheson-Gràphite have
the latest hydro-electric engineering practice.—F. A. G. sent in pamphlets daily on the benefits in the use of their

The Canadian Almanac. Published by the Copp Clark product as a lubricant. They claim as a gear, cup, and ball
bearing lubricant their product is unequalled. Oildag, one

for 1909.
tables, formulae and short methods of calculations of value to 
electrical engineers. It is one of the most complete small

Co., Toronto. Pages 496. Price, 50 cents. This issue of 
the Canadian Almanac, which forms the sixty-second of the of the lubricants they make, possesses these qualities when 
series, is unusually valuable, and is ^dispensable to every used as a cylinder lubricant. . First. Increases the available 
office and library in the Dominion. Many of the lists given power; 2nd, prevents fitting in valves; 3rd, reduces oil con- 
are not .found elsewhere, and in no other volume can so much sumption. The company’s office and factories are at Niagara 

.information.about Canada be found in so small a space. Falls, N.Y.
What is the Empire Light is the title of a neat pamphlet 

calculations, eclipses, star tables and latitude tables are of : issued by the Empire Light Company, of Montreal, a cut 
especial value. It also contains tide tables, Halifax, Quebec, showing a 1,000-candle power light is used for illustration. 
St. John ; Complete Customs Tariff ; The New French 1 They claim that their light is adapted for lighting streets, 
Treaty; Weights and Measures and Exchange Tables; Banks warehouses, workshops, railway stations, docks, and where

ever light is required.

To the engineer and surveyor the tables of astronomical

with Branches and. Names of managers; Patents in Canada; 
The British Army and Navy; Full Canadian Militia List; 
Postal Information ; Complete List of Post Offices, with Rail-

PUBLICATIONS RECEIVED.way on which located, or nearest Railway Station; List of 
Newspapers published in Canada, with their circulation and 
politics; Titled Canadians; Iron Industry in Canada with
Directory of Iron Manufacturers and Foundries; Dominion Mines for New Zealand, including a report on the gold fields, 
and Provincial Governments, and names of officials, with coal mines, and special features of electrical installations 
their salaries; Foreign Consuls in Canada; Complete Clergy in mines. Hon. James McGowan, Minister of Mines.
List of all denominations; Legal and Judicial Information; Stock List.—Wickes Bros., of Michigan, have issued a
.County and Township Officers; Barristers and Solicitors; 32 page stock list of engineers and contractors supplies. T. he

list contains every article which the contracting engineer 
could require. The electrical engineer is also provided with

Many miscellaneous articles are

Minerals and Mining.—A statement by the Minister of

Educational Institutions; Miscellaneous Socieities; Life As
surance, with rates of various Companies ; Bank and other 
Stocks, showing the dividend and highest and lowest prices at 
which sold; Historical Diary for 1907-8.

" Practical Engineer ” Pocket Book. Published by the 
Technical Publishing Company, 55 and 56 Chancery Lane, 
London, W.C. Pages, 700; size, 3% x Price, 50 cents.

This pocket book is as practical and scientific as possible 
so as to assist the engineer, designer and operator in con-

a list of requirements, 
listed.

Dry Steam.—Two years ago an electric plant was in
stalled in the prison and it was found necessary—owing, to 
water being carried over to the engine—to cut off the steam 
supply from a Bonson boiler, this boiler’s steam outlet is 
taken from the front head and water was carried over in large
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quantities. After a special internal separator was made and 
installed, this boiler was again connected with the lighting' C.N.Q. Ry. Co.’s. St. Jacques Branch, from St. Jacques to

5727—November 30—Approving revised location of the

plant and the results from same were satisfactory in every Rawdon, in the County of Montcalm, Que. 
respect. From information received from the operating en
gineer, and from observations, the trouble from water being 
carried over to engine is completely remedied. The Ideal 
Steam Separator and Supply Company, 73 Adelaide Street,
Toronto, have issued a neat booklet dealing with their inven
tion.

5728—November 30—Authorizing the Bolton Téléphoné 
Company to place its wires across the tracks of the C.P.R. 
Co. between Con. 6 and 7, Tp. of Albion, Ont.

5729— November 28—Authorizing the Cobourg Utilities 
Corporation to lay a water pipe under the tracks of thé 
G.T.R. on Ontario Street, town of Cobourg, Ont.

5730— November 30—Authorizing the Bell Telephone Co. 
to place its wires across the tracks of the T.H. & B. Ry. Co., 
corner of Hatt and McMurray Streets, Dundas, Ont.

5731— November 24-—Dismissing application of the T.H. 
& B. Ry. Co. for authority to renew or alter the highway 
bridge under which the T.H. & B. Ry. Co. crosses the public 
highway in the Tp. of Brantford, Co. of Brant, Ont., com
monly called the London and Hamilton Read.

5732— December 1—Directing the C.N.R. to ballast and 
put in safe and proper condition the Prince Albert Branch of 
its railway, between Gilbert Plains Jet. and Prince Albert.

5733— November 26—Authorizing the C.P.R. Company 
to refund to C. E. Deakin, of Montreal, the sum of two cents 
per too lbs. on the 16 carloads of gravel shipped from Mil- 
etta Pit, near Magog, to Montreal.

5716—November 27-Authorizing the C.P.R. to construct 5734-November 24-Authorizing the G.T.R. Company
a branch line of railway or spur, to and into the premises of t0 ;ake’ for th® “«« efficient construction, maintenance, 
the False Creek Lumber Co., situate in Block 8, Lot 526, City and. operatl°n °f,Us railway’ certaln additional lands in the
of Vancouver, B.C. ' Pansh of Hllaire’ Que'

XT . . t, u ™ 1 v 5735—November 26—Authorizing the Manitoba Govern-5717 — November 27 — Authorizing the Bell Telephone , . ,
n _ m«nt Telephones to place its wires across the tracks of the
Company to place its wires across the tracks of the C.P.R., ' c N R at Carberr ' Man 
H miles north-east of Hillsburg Station, Ont.

5718—November 18—Approving revised location of the

Fire Appliances.—Shand, Mason & Company, London, 
Eng., send a calendar for 1909, which together with a supple
ment is illustrated with views of their different fire engines, 
trucks, and water towers.

Ventilating Fans.—In Bulletin No. 158 the B.F. Sturte- 
vant Company, of Hyde Park, Mass., tell of their centrifugal 
fans, the machines for driving them and the apparatus with 
which they are used. The catalogue is well illustrated and 
gives many designs.

RAILWAY ORDERS.

(Continued on page 66.)

5736—November 25—Forbidding that every railway 
pany subject to the legislative authority of the Parliament of 

Niagara, St. Catharines and Toronto Railway Company’s Canada to handle freight cars in through main line passenger 
l.ne through Lot 27, Con. 5, 6 and 7, Tp. of Crowland, Co. of trains, unless such cars are equipped with air-brakes, steel- 
Welland, Ont. tired wheels, and special trucks designed for use in through

5719—November 28—Directing that all contracts, con- passenger service, 
ditions, by-laws, etc., of the United States and the Great

com-

5737—November 26—Granting leave to the Municipal 
Northern Express Companies may continue to be used and Council for North Cowichan, B.C., to construct a highway 
shall have effect until the first day of June, 1909, subject to , 
the terms and conditions contained in Order of the 22nd No- I

across the E. & N. Ry. at mile post 41 + 610.
5738—November 3—Amending Order of the Board No. 

4407, dated 6th March, 1908, approving of the location of the 
5720—November 28—Directing that, subject to the terms Montreal and Southern Counties Railway between Montreal 

and conditions contained in Order of the Board of the 8th . and St. Lambert.

vember, 1907.

5739— November 4—Dismissing the complaint of certain 
residents of Fort Erie, Ont., alleging that the M.C.R.R. 
justly disriminates against Ft. Erie and in favor of Bridge- 
burg, in the matter of frt. rates on shipments from B’ack 
Rock, New York.

5740— November 13 and 16—Dismissing application of the 
Algoma Central and Hudson Bay Ry. Co. for an Order deter
mining the continuous routes via Sarnia, Ft. Edward, Gode
rich, etc., for traffic between points in Canada and easterly 
and southerly thereof ; and fixing the tolls and apportioning 
the same between the companies interested, as a joint tariff 
for such continuous routes ; and determining the date when 
the toll or tolls shall come into effect.

5741— December 1—Dismissing application of H. S. 
Conn, Ottawa, for an Order directing the C.P.R. to refund 
certain overcharges on shipments of hay from West Moncton, 
Ont., and the G.T.R. from Mitchell & Harley, Ont., all 
signed to Temagami, on the T. & N^O. Ry.

5742— December 1—Directing the C.N.Q. Ry. Co. t0 re
construct the crossing on the farm of Fabien Leduc, Parish of 
St. Casimir, Co. of Portneuf,, Que.

5743 November 26—Authorizing the Corporation of the 
City of Ottawa to lay a water main under the tracks of the 
G.T.R. where the same crosses Lee Avenue (formerly William 
Street), in City of Ottawa.

5744—November 26—Authorizing the Corporation of the 
City of Ottawa to lay a water main under the C.P.R. tracks, 
where the same crosses Laurel Avenue and Champagne Ave., 
Ottawa.

November, 1906, the time during which the North American 
Telegraph Company may charge such telephone tolls as it 
was immediately previous to the 13th day of July, 1906, 
authorized by law to charge, be extended until the first day 
of June, 1909.

5721—November 28—Directing that all contracts, by-laws, 
etc., of the National and American Express Companies may 
continue in use and shall have effect until the 1st day of June, 
1909.

un-

5722— November 28—Directing that, subject to the terms 
and conditions expressed in Order of the 8th November, 1906, 
the period during which the Bell Telephone Company may 
charge such telephone tolls as it was previous to the 13th 
day July, 1906, authorize by law to charge, be extended to 
the 1 st day of June, 1909.

5723— November 28—Authorizing W. C. Albert, Edmund- 
ston, N.B., to lay a water pipe under the track of the Temis- 
couata Railway Company.

5724— November 28—Extending until the 1st day of June, 
1909, the time for the approval of the contracts, tolls, by
laws, etc., of the Canadian and Dominion Express Com
panies.

con-

5725—November 28—Authorizing the Light and Heat 
Commissioners of the City of Guelph, Ont., to lay a gas pipe 
under the tracks of the C.P.R., where the same intersect the 
Eramosa Road, in said City of Guelph.

5726—November—30—Approving plans showing tempor
ary repairs to the drawbridge of the Ottawa and New York 
Ry. Co. over the Cornwall Canal, and authorizing the O. & 
N. Y. Ry. Co. to use said bridge until further Order of the 
Board.

5745—November 26—-Authorizing the City of Wetaskiwin 
to construct, at its own expense, a highway across that por-
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to 

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

TENDERS. CONTRACTS AWARDED.

Ontario.New Brunswick.
MONCTON.—Tender for freight shed on wharf, Char

lottetown, will be received up to and including Thursday, 
January 14th, 1909, for the construction of a freight shed on 
the wharf at Charlottetown, P.E.I. Plans and specifications 
may be seen at the office of the superintendent, Charlotte
town, P.E.I., and at the chief engineer’s office, Moncton, 
N.B., where forms of tender may be Obtained. D. Pottinger, 
general manager.

Ontario.

MARKDALE.—Tenders for a portion of the waterworks 
system were opened on December 28th, by the Town Council 
with the following results :—

For furnishing pipe and accessories, including hydrants, 
valves, specials, etc. For cast iron pipe: Gartshore-Thom- 
son, $33 per ton for straight and $60 per ton for specials. 
Canadian Iron & Foundry Company, $34 and $60 respect
ively, and Canada Foundry Company, $33.75 and $58. The 
Canadian Fairbanks Company tendered an itemized bid for 
hydrants and valves. The contract was let to the Canada 
Foundry Company at a price approximating $770,000, which 
included all piping, hydrants, valves and specials.

OTTAWA.—Sealed tenders endorsed “ Tender for Ce
ment,” will be received by the undersigned up to 16 o’clock 
on Friday, the 29th January, 1909, for the supply of some 
100,000 barrels of cement, more or less, required for the con
struction and maintenance of the various canals of the Do
minion, and to be delivered in such quantities, at such places 
and at such times as may be directed. L. K. Jones, secre
tary, Department of Railways and Canals.

TORONTO.—Sealed tenders will be received by the un
dersigned up to noon, the 30th day of January, 1909, *or ‘he 
purchase of the mill, machinery, road-bed, marl deposits, etc., 
of the estate of the Western Ontario Portland Cement Co., 
Ltd. The plant is situated in the village of Atwood, in the 
county of Perth, and has been operating for three seasons, 
producing a high-grade cement, and with an estimated cap
acity of over three hundred barrels a day. Edmond Gunn, 
25 Toronto Street, Toronto.

OTTAWA.—Tender for supplies, Nova Scotia, will be 
received up to noon of the 15th day of January, 1909, for sup
plying the ship chandlery, groceries and provisions required 
for the Canadian Government steamers in the Nova Scotia 
agency during the season of 1909, and also for supplying the 
stores required for the lighthouses in that agency, consisting 
of soap, brushes, brooms, paints, dry goods, etc. G. J. 
Desbarats, Deputy Minister of Marine.

OTTAWA.—Sealed tenders addressed to Howard Doug
las, Esq., Commissioner of Parks, Banff, Alberta, will be 
received up to 12 o’clock noon on the 5th February, 1909, 
for the foltdwiiig sewer pipe and fittings required for exten
sions to the Banff sewerage system : 282 feet of 8-inch sewer 
pipe ; 1,810 feet of 9-inch sewer pipe ; 600 feet of 15-inch 
sewer pipe ; 30 6-inch off 15-inch sewer junctions ; 60 6-’nch 
off 9-inch sewer junctions. Thé whole of the material to be 
delivered f.o.b. cars at Banff, Alta., on or before the 1st 
April, igoçj. P. G. Keyes, sëcretâry, Department of the In
terior.

Manitoba.

WINNIPEG.—Sealed tenders, addressed to the chairman 
of the Board of Control, for supplying of cast iron water 
pipe, 2,500 feet of 18-inch, 8,000 feet 8-inch, and 5,000 feet 
10-inch, delivered f.o.b. cars, City Yards, will be received at 
the office of the undersigned up to 11 a.m. on Monday, Janu
ary 11, 1909. M. Petterson, secretary.

For pipe laying, being for about 2,000 lineal feet 8-inch 
inch, 3,200 feet of 6-inch, and 10,100 feet of 4-inch and under, 
laid 5 feet below surface, 20 hydrants, 40 valves, etc.

Bergman, Paul, Waterloo,.............................
Bishop & Buchanan, Owen Sound..............
Connolly, John F., Toronto......................
Cullon, Thomas M., Huntsville..................
Foster, Robert, Welland, ............................ .
* Hartnett, John, Toronto ........................ .
McKnight Construction Co., Toronto ...
Murphy, J. E., Toronto ................................
Rowan & Elliott, St. Catharines ................
* Contract was awarded to John Hartnett.

% For stand pipe, steel 14x70 feet, resting on a concrete
foundation about 23 feet diameter and 5 feet 6 inches deep 
(included).—

$4,800
SHOO
3,250
3,40i
3,850
3,067
3,439
4,837
4,400

Armstrong, Herbert J.-, Markdale ..
Canada Foundry Company, Toronto 
Jencks Machine Company, St. Catharines.... 3,625

2,985

$3,390
3,790

Jenks Dresser Company, Sarnia ........
Toronto Iron Works Company, Toronto 3,200

3,900Western Bridge Company, Chatham 
No contract was awarded as elevated tank was selected.
For elevated tank, steel tank 20 feet diameter x 28 feet 

high (hemispherical bottom) supported on steel tower 60 feet 
high, including concrete piers :—

Armstrong Herbert J., Markdale .
Canada Foundry Company, Toronto
Jenks Dresser Company, Sarnia ...
Ontario Wind Engine Company, Toronto.... 4,125
* Toronto Iron Works, Toronto
* Contract was awarded to Toronto Iron Works.
This work will be proceeded with in the spring, and is 

to be completed early in the summer. Mr. C. H. Mitchell is 
engineer.

$3,370
4,615
3,5oo

3,100

Manitoba.
WINNIPEG.—Tenders are closed for two millions of 

construction on the city power plant. Eastern firms tendered 
as follows :—General work, Heney, Quinlan & Robertson, 
Montreal. Transmission cables, Eugene T. Phillips, Mont
real; Dominion Wire Manufacturing Company, Montreal; 
Northern Aluminum Company, Shawinigan Falls, Que. Steel 
towers, Canadian Bridge Company, Walkerville ; Goold, 
Shapely & Muir, Brantford; W. F. Klamp, Montreal ; Can
ada Foundry Company, Toronto. Erection of transmission 
system, R. MacManus & Company, Hamilton. The contract 
was awarded as follows :—General works, John Gunn & Sons, 

netite arc lamps with necessary station regulating apparatus Winnipeg, $779,100; erection of transmission system, Power 
for controlling same, will be received at the office of ihe Construction Department, $89,680; steel towers, 4, Manitoba 
undersigned up to 11 a.m., Wednesday, January 20, 1909.
M. Petterson, secretary.

WINNIPEG.—Sealed tenders, addressed to the chairman 
of the Board of Control, for supply of 50 luminous or mag-

Iron Works at $3 per hundred, $87,550; transmission cable, 
Northern Aluminum Company, $148,050.
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ROADWAYS AND PAVEMENTS. RAILWAYS-STEAM AND ELECTRIC.
Quebec.

Quebec. MONTREAL.—It is stated here that the C. P. R. will 
find it necessary to build a line around Lake Superior, 
from North Bay to Port Arthur, so as to be able to compete 
with the G. T. P. in hauling capacity. This proposed im
provement will be undertaken by the C. P. R. and completed 
as soon as the G. T. P. from Ottawa to Lake Superior. 
Ontario.

MONTREAL.—The annual report of the Road Depart
ment for 1907 was printed recently and handed to the aider- 
men. The report shows that the estimates submitted to the 
Council by the Roads Committee for 1907, amounted to 
-1>i,755>574-46 and the total amount of the appropriations 
granted by the Council was $775,850.49. 8.67 mi'es of per
manent sidewalks were constructed during the season, the 
total area of the same amounted to 48.452.3 square yards. 
During the year the amount spent on permanent pavements 
was $242,000. The sum of $7,800 was spent on keeping- 
sidewalks clear of snow in winter time. There were over 
3,000 miles of sewers constructed. The total amount ex
pended in removing snow from streets where car tracks run 
was $129,000.

SUTTON.—An order has been made by the Ontario 
Railway and Municipal Board sanctioning the opening for 
traffic of the extension of the Toronto & York Radial line 
from Jackson’s Point to Sutton, a distance of one mile and 
a quarter. ,

NIAGARA FALLS.—The Mackenzie & Mann interests 
are about to begin the development of their right of way 
for a railroad between Niagara Falls, Ont., and Toronto, 
and have also begun the preliminary work on a bridge 
across the Niagara River to this city. These interests have 
extensive holding's in the Electrical Development Company 
of Canada, and that corporation recently bought the local 
g'as company.

OTTAWA.—The Toronto, Niagara and Western Railway 
is seeking an extension of time for commencing and com
pleting these railways : Toronto to Niagara Falls ; Toronto 
to Windsor and St. Catharines to Port Colborne, and in
creasing the bond issue.

The Collingwood Southern Railway Company will ap
ply to Parliament for extension of time in which to con
struct; also the Abitibi and Hudson Bay Railway.

LONDON.—It is stated that the Grand Trunk are about 
to equip all of their engines with smoke consumers, so as 
to do away with the great nuisance which has bothered the 
residents of the different cities for a long time, and which 
has been the source of many complaints.
Manitoba.

WINNIPEG.—Mr. H. J. MacKenzie, divisional engi
neer on the first 40 miles of section F of the National Trans
continental Railway east of Superior Junction, arrived in 
Winnipeg recently. Mr. MacKenzie gave a very favorable 
and encouraging account of the preliminary work now being 
done on this division. This eastern portion of section F ex
tends for 138 miles east of the junction, and the contract 
for it was let a few months ago to O’Brien, Fowler & Mc
Dougall. On the first 50 miles about 20 miles of bush clear
ing have been completed. There are a number of rock cuts 
on this stretch, and work is proceeding on every one of 
them, and will be continued throughout the winter. Alto
gether, on these first 50 miles nearly 1,000 men are now 
employed. Some sixteen miles of grading is in progress. 
British Columbia.

FF.RNTE.—The great Northern Railway have a large 
gang- at work erecting the new bridge across the Elk River 
between Fernie and West Fernie. The piles are being 
driven for the new structure which is to be of the Howe 
Truss type.

VICTORIA.—The Yellowhead Pass Coa1 and Railway 
Company is applying to Parliament for incorporation 
mining company with the right to build too miles of railway 
from the Grand Trunk Pacific in Alberta to the headwater of 
the Little Pembina River and 25 miles from the Grand 
Trunk Pacific along the Embehas River towards the Mac- 
leod River.

VANCOUVER.—The Crawford Bay and St. Mary’s 
Railway Company will at thq next session of the Canadian 
Parliament ask for an act amending its charter, so as to 
extend the time limit for the construction for the said rail
way and its charter, for power to change its name to that 
of British Columbia, Alberta, Saskatchewan & Manitoba 
Railway Company, to change its head office, to be author
ized to enter such arrangements with the Northern Empire 
Railway, Company.
Alberta.

RECENT FIRES.
Manitoba. -----

BRANDON.—Codville & Company’s warehouse was 
burned to the ground last evening, with damage to the 
extent of $75,000. The firemen fought hard, but without 
effect, the flames consuming the whole of the company’s 
extensive stock, to the value of $60,000.

SEWERAGE AND WATERWORKS.

Ontario.
BRANTFORD.—A deputation has waited upon the On

tario Government urg-ing them to spend a thousand dollars 
in making a survey of the Grand River to ascertain the best 
location for regulating dams, it being felt that much of the 
spring run off could be stored and used for power purposes.

STRÀTFORD.—The ratepayers carried a by-law to 
spend $25,000 on sewage disposal work.

ST. THOMAS.—This city voted to spend $40,000 for 
septic tanks.

SIMCOE.—This town carried the waterworks by-law.
MEAFORD.-—The ratepayers voted the money for a 

water filtration basin. Majority, 100.
LONDON.-—The waterworks extension by-law was de

feated here January 4th.
GUELPH.—The waterworks commissioners have handed 

over to the municipality a cheque for $17,000, which is a part 
of the earnings for 1908. At a cost of $125,000, an almost 
entirely new system of waterworks will be completed in a 
few days. It includes an addition to the pumping bouse, 
with two new powerful pumps and a 24-inch pipe line laid 
to a number of springs five miles out. A concrete reservoir, 
with a capacity of half a million gallons and a hundred foot 
standpipe of the same capacity, on the highest elevation in 
the city, are also features of the new system.

LONDON.—A test well sunk on Horton Street to secure 
spring water is yielding 200,000 gallons daily. Contracts 
were signed Saturday for eleven more twelve-inch wells.

FORT ERIE.—The council elected this year are pledged 
to go ahead with waterworks.

The following were elected January 4th Waterworks 
Commissioners ;—

BROCKVILLE.—George Ross.
CHATHAM.—Stewart Lament.
GALT.—Dr. J. H. Radford.
KINCARDINE.—Messrs. P. Shields and Armitage.
LONDON.—Fred. J, Darch.
LINDSAY.—J. D. Flavelle.
LISTOWEL.—C. Prueter.
NIAGARA FALLS.—Thomas Munford and H. Robert

as a

son.
MIDLAND.—F. R. Weston.
PARIS.—John Brockbank and W. Patterson. 
STRATFORD.—J. L. Young.
ST. MARY’S.—William Weir.
STRATHROY.—Julius Shields.
WELLAND.—R. Cooper, D. D. Hooker, W. J. Best, H.

F. Dickie.

CALGARY.—The Grand Trunk Pacific Railway and Can
adian Northern Railway are negotiating with the Govern
ment for the purchase of the Royal North-West Mounted
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Victoria, 27th February, with Nelson and Lethbridge to fol
low on dates to be fixed.

ST. THOMAS.—THE by-law to allow Sunday cars to ram 
carried both here and in Port Stanley.

TORONTO.—The water in Toronto harbor is lower 
than at any time during the past year. The high water 
mark registered last year was 46% inches above zero, om 
June 23. The lowest was recorded to-day, when the water 
measure was 1% inches above zero. This means a drop of 
45 inches from June, which is the greatest drop for a similar 
period on the records, which have been kept since 1854. 
British Columbia.

LADYSMITH.—The two steel bridges which will soom 
span the Nanaimo and the Chemainus rivers in place of the 
wooden structures that have been in use for years, have ar
rived. Throughout the past summer gangs of men were 
employed in the laying of concrete foundations for these 

' bridges. *

Police barracks property in this city, at the foot of Eighth 
Avenue. The railways intend to use this property for a 
union station.

LIGHT, HEAT, AND POWER.

Ontario.
The power by-laws were carried in the following On

tario towns :
AMHERSTBURG.—Majority, 6.
BOTHWELL.—Large majority.
CHATHAM.—Majority, 482.
COMBER.—Majority, 77.
DUNDAS.—Large majority.
ELMIRA.—Majority, 217.
ESSEX.—Majority, 226.
GLENCOE.—
LEAMINGTON.—Majority, 252.
NORWICH.—
PORT STANLEY.—Majority, 124.
RIDGETOWN.—
SIMCOE.—
SANDWICH.—
STRATFORD.—Majority, 100.
TILBURY.—Majority, 147.
TILLSONBURG.—Majority, 255.
WEST LORNE.—Majority, 153.
In the following towns the by-law was defeated :
BRANTFORD.—The power by-law for a vote of $20,000 

to supplement the $55,000 already voted for a plant for the 
Hydro-Electric power, was defeated by 1,293 to 935. This 
does not necessarily put Brantford out of the power union. 
Fifty-five thousand dollars may be spent if the Council so 
decides. The vote, however, is interpreted locally as an in
dication that the ratepayers are favorable to accepting the 
offer of the Westerp Counties Power Company now operating 
here, and thus abandoning the Hydro-Electric project.

KINGSVILLE.—Majority against power by-law, 27.
THAMES VILLE.—Small majority against.
CHATHAM.—The power situation here is very interest

ing. The Hydro-Electric Commission quote prices of $36.25 
per H. P. per year figured on 600 H. P. with an advance of 
$3.50 to $4.50 per H. P. on this price to'manufacturers. The 
Colonial Engineering Co., of Montreal have offered to supply 
power to Chatham users at $20.15 per annum per H. P.

PERSONAL.

MR. ISHAM RANDOLPH, Chicago, one of the engin
eers whom Toronto engaged as an expert witness on behalf 
of the viaduct, has been appointed by President Roosevelt 
one of six engineers to go to the Isthmus of Panama to re- 

; Port for the United States Government on the state of mat
ters in connection with the Panama Canal.

MR. ALLEN HAZEN, the New York engineer, who is 
preparing plans for Toronto’s water filtration plant has been 
appointed by President Roosevelt a member of the commis
sion to report on the condition of work on the Panama Canal.

MR. GEORGE A. SCHMIDT, Canadian manager of H. 
W. John s-Man ville Company, Ltd., gave a banquet to the 
employees of his company at the King Edward Hotel, Tor
onto, recently. A very enjoyable evening was spent by all 
who attended.

MR. C. H. MITCHELL has now associated with him in 
partnership, his brother, Mr. Perciva! H. Mitchell, and to
gether they will carry on practice as consulting and 
vising engineers with offices as before in the Traders Bank 
Building, Toronto. Mr. Charles Mitchell’s name is well 
known throughout the Dominion in connection, especially 
with hydro-electric power engineering as well as with genera'. 
civil and municipal works. Mr. P. H. Mitchell, who is a 
graduate of Toronto University, 1903, brings a wide and 

, varied experience in mechanical and electrical engineering, 
I he supply of natural gas here being of a good quality and 1 having been for some years employed in the works of the 
abundant in quantity makes possible this low price for power. !

The following were elected as Light Commissioners on

super-

Ontario Power Company at Niagara Falls, and on the Winni
peg Municipal Power plant, as well as on several steam and 

These gentlemen will attend specially to 
hydraulic and steam-driven electric power undertakings, in
dustrial engineering and electrification of factories, electric 
railways, and municipal projects, including sewerage, water
works, bridges and electric lighting.

Jan. 4th in the towns mentioned : electric plants.
FORT WILLIAM.—The vote for members of the Board 

of Water, Light and Telephone Commissioners resulted in 
the re-election of Wm. McCall, and thus the new commission 
consists of Messrs. W. J. Ross, F. S. Jones, McCall and the 
Mayor.

NAPANEE.—F. F. Miller and G. C. T. Ward.
PORT ARTHUR.—George Hodder.

OASKVILLE,—A. S. Chisholm,, C. G. Marlatt and W. S.
OBITUARY.

MR. GEORGE H. MIDDLETON, C.E., who died in 
Edinburgh, Scotland, on December 17th last, is well

Davis.
remem

bered in the engineering profession in the Dominion, as well 
as in South Africa. While at St. Andrew’s University, S'-ot- 

was a class mate of Lord Aberdeen, and after study
ing engineering in the office of Mr. John Lang, of Kirk
caldy, he found his way to Nova Scotia in 1870. He was first 
engaged in surveying various large properties around the 
north-west arm of Halifax. In 1871 he entered on construc
tion work in the St. Lawrence district of the Interco'onial 
Railway ; afterwards he was transferred to the Canadian 
Pacific Railway and was placed in charge of the heavy and 
difficult work around the north shore of Lake Superior. On 
its completion he entered into partnership with the late Sir 
Robert Reid in connection with the establishment of the New
foundland Railway. Severing his connection with that under
taking, he went to Natal, and was there engaged in extensive 
railway work. He continued in that field throughout ' the

MISCELLANEOUS.

land, heQuebec.
MONTREAL.—The Gamewell Fire Alarm Co., of New 

York, are installing a new electric fire alarm system for the 
city.
Ontario.

NIAGARA FALLS.—Niagara Falls voted $3,000 for 
a site for the $45,000 armory, $8,000 for fire halls, and 
$2,000 for a Carnegie library site.

OTTAWA.-—The following are the approximate dates 
for the Railway Commission sittings during it western cir
cuit : Winnipeg, 1st to 10th February ; Regina, nth and 
12th February : Medicine Hat, 15th and 16th February ; Cal
gary, 17th and 18th February ; Edmonton, 19th and 20th 
February ; Vancouver, 23rd, 24th, 25th and 26th February ;
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South African war, and completing his engagements in the 
most satisfactory manner, he returned to Scotland.

Mr. Middleton was a man of the greatest activity and 
earnestness, he possessed no ordinary skill, was characterized

Bar Iron— $1.95 to $2, base, from stock to wholesale dealer.
Iron Pipe.—Black, Jf-inch, $3.03; ri-lcch, $3.35; Jf-inch, $3.63; %-inch 

#3.50; 1-inch, $5.11; ilj-inch, $6.97; ihi-mch, $8.37; 3-inch, $11.16; atf-inch, 
ti7-S3; 3-inch, $33.40; 355-inch, $39.45; 4-inch, $33.48; 4K-inch, $38, 5-inch, 
143.5°; 6-inch, $56. Galvanized, tf-inch, $3.86; If-inch, $3.08; 54-inch, $3.48; 
h-inch, $4.71; i-inch, $6.76; ijf-inch, $9.32; iK-inch, $11.07; 3-inch, $14.76 
Makers are holding prices stiff and anticipate a rise.

Lead.—Quiet and unchanged at $3.90 to $4.00.
He married in Canada a daughter of the late Samuel <iuiet but steady.

Hazelwood, District Engineer of the Intercolonial Railway. umi- °nl"àdéquateresuppTydr^ltd*'b°r°skermovementb'’ "price^for large 
He leaves a widow and four sons, also many friends on three ,ots at kiIns .°,utsi?c 5ity aac* pcr 100 lbs* cars; Toronto retail price

3 1SC« per too lbs. f.o.b. car
Continents to mourn his loss. 1 he eldest son, Mr. R. J. Lumber.-—We quote dressing pine $32 to $35 per thousand; 

Middleton, is at present on the engineering staff of the
C.P.R. at Lethbridge. "U fibre and the price well maintained. Hemlock continues to sell pretty

MR. DUNCAN SINCLAIR, B.A.Sc., Ass. Mem. Can. qL„d° a,C $*« ’season b^TpracS

Soc. C.E., died at his home Cheltenham, Ont., on Janu- ”eak though unchangedat’^Is^oNor'L.rsrCoTumMa.'bwhi.rpin^aTh ^ 

ary 5th, 1909. Mr. Sinclair was of Scotch parentage and a scarcer. No. 1 especially, we quote $4 for No. 1 and $3.50 for No 2 firm 
native of Peel County, Ont. He was educated at the Chelten- ! £jd°°ds^« hljotk‘and’ spmT8' Ct S, 'MïC tXr

' are likely to continue firm.
Nalls.—Wire, $3.55 base; cut, $2.70; spikes, $3. There is a fair supply 

and no especial activity.
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.
Putty.-In bladders, strictly pure, per too lbs., $2.25; in barrel lots,

by the highest integrity, and was respected by all who knew 
him. Old Country market

common

ham Public School and the Georgetown High School, and 
tered the Faculty of Applied Science of Toronto University 
in the fall of 1899. From the Faculty of Applied Science 
(School of Practical Science) he received in 1902 his diploma 
with honors, and in 1903 received from Toronto University 
his degree of B.A.Sc. While at college he was elected Pre
sident of the Engineering Society of School of Practical 
Science.

en-

Trade quiet.

Rope.—Sisal, gAc. per lb.; pure Manila, izAc., Base
Sewer Pipe.—

Straight pipe per foot ............
Single junction, 1 or 2 feet long.
Double junctions .......................
Increasers and reducers ..........

4-in. 6-in. 9-in. 10-in. 12-in. 24-in.
$0.20 $0.30 $0.60 $0.75 $1.00 $3.25

.90 r.35 2.70 3-40 4.50 14.63
1.50 2.50 5.00   8.50 .........
-----  1.50 2.50   4.00 ..........

*• .......................................... 2-00 3.50 7.50 ------ 15.00 .........
H. H . trans .................................. 2.50 4.00 8.no .... T5.00 ..........
In steady demand; price 70 per cent, off list at factory for car-load lots; 

60 per cent, off list retail.
Steel Beams and Channels.—Quiet. We quote $2.50 to $2 75

according to size and quantity; if cut, $,.75 to $,; angle, 
by 3-16 and larger, $2.50; tecs, $2.80 to $3 per too pounds. Extra for smal 
1er cizes of angles and tees.

Steel Ralls. 8n-!b., $35 to $38 per ton. The following arc price* per
gross ton, for 500 tons or over: Montreal, 12-Ib. $45, 16-lb. 
and zo-Ib. $43.

Sheet Steel—Market steady, with fairly good demand; to-gauge, $3.50; 
13-gauge, $2.55; American Bessemer, 14-gauge, $2.35; 17, 18, and 
$3.41: 23 and 24-gauge, $2.50; 26-gauge, $265; 28-gauge, $2.85.

Tool Steel—/owetfs special pink label, io55c. Cyclops, 18c.
Tank Plate.—2-t6-inch, $2.50.
Tin—Fluctuations continue abroad; unchanged locally as to price 

but quiet meanwhile.

After graduation Mr. Sinclair spent some time with the 
Hamilton Bridge Works, Hamilton, Ont. ; the Canadian 
Foundry, Toronto, Ont., and the G.T.R. Company, Stratford, 
Ont.

In April, 1905, he went to New Liskeard, Ont., and en
tered into partnership with William Blair, B.A.Sc., under the 
firm name of Blair & Sinclair. Later the firm name was 
changed to Sinclair & Smith, and more recently to Sinclair, 
Sutcliffe & Neelands.

Mr. Sinclair, although practising for but a few years, 
had charge of difficult and important engineering work, and 
gave great promise of holding a high position in his chosen 
profession. Cautious, careful, loyal, and possessing a busi
ness and professional honesty se'dom equalled, his early 
death is a distinct loss to the engineering profession in 
Canada.

$44. 25

20-gauge,

Wheelbarrows.—Navvy, steel wheel, Jewel pattern, knocked down. $21.33 
oer dozen; set up, $22.35. Dan Canadian, navvy, steel tray, steel wheel, 
per dozen, $3.30 each; Pan American, steel tray, steel wheel. $4.25 each.

Zinc Spelter.—Business less active at same prices, $5.25 to $5.50. The 
London market stronger.

* * * *

MARKET CONDITIONS. . , . Montreal, January 6th.r 1909.
J he pig-iron markets in the United States are stagnant and are ex

pected to continue so for a little while to come. This applies particularly 
to the west and central west. On the east coast, such as New York and 
I ennsylvania, there is quite a little trading, especially in low grades of 
foundry and in basic qualities. Prices are being well maintained and 
makers are talking in an ontimistic tone regarding business for the com
ing four or five months. The situation is being pretty well maintained and 
hopes for a great improvement continue.

Mail advices dated from the day before Christmas, at Glasgow, sav:— 
“Buyersi have been showing a little more interest in the pig-iron market 
lately, and some consumers have been buying their requirements for a few 
months ahead, on the ground that rrices cannot well be much lower and 
would nuickly go higher on any renl improvement in business, 
no stocks to meet a sharp demand.”

Toronto, January 7th, 1909.

Retail trade is still active, due to the continued mild weather, and 
many retail hardware stores, as a result are low in stock, wholesalers may 
therefore look for increased trade. It is not to be expected that prices 
will advance. In fact the coming months are very likely to bring a drop 
in all building and structural material except lumber.

The following are 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 $9.

There are

Another British letter says:—“Reports from Germany are 1 not quite 
so pessimistic, and the Belgian market is reported to have decidedly im
proved. Some fair orders for rails have been going out, and there has 
been a disposition on the part of some consumers of foundry and forge 

! iron to cover part of their requirements for the first .half of next year at 
j Present prices in the belief that things cannot go much lower after New 

Year’s. We rather look for a dull time in th~ early spring. As shipments 
! to the continent are hound to be

Boiler Plates.— 1-4 inch and heavier, $2.40. Boiler heads 25c. per 
100 pounds advance on plate.

Lap-welded, steel, 1 1-4-inch,Boiler Tubes.—Orders are active.
ioc.; 1 1-2-inch, 9c. pqr foot; 2-inch, $8.75; _ 2 1-4-inch, $10; 2 r-2-inch,
$10.60: 3-inch. $12.10: 3 1-2 inch. $15.30: 4-inch, $19.45 per 100 feet.

Building Paper__Plain, 30c per roll; tarred, 40c. per roll. Business i
decidedly quiet.

Bricks.—Common structural, $0 per thousand, wholesale, and the de
mand moderately active. Red and buff pressed are worth, delivered, $18; quantities for promut shipment, which is a customary condition at this
at works, $17. time of the year. Consumers have not ypt started ordering for spring de-

Cement-Market still weak; cement can be had in t.ooo barrel lots ! 'iv0.rv- ln,t ” n»mber °f enouiries are in the market and mav lead to
business verv shortly. Meantime, prices of the following are quoted at 
Dst week’s range, nothing having transpired in the market to occasion any 
change :

Antimony.—The market is steady at 9 to 0A.
Bar Iron and Steel.—Prices are steady all round, and trade 

Bar iron, $r.oo per 100 pounds; best refined horseshoe, $2.15; forged
iron, $2.05: mild steel, $2.00; sleigh shoe steel, $i.qo for 1 x *t-hase ; tire 
steel, $i.o5 f°r ixi^-base; toe calk steel, $2.40; machine steel, iron finish. 
$;>.io; smooth finish. $2.75.

very small, it appears likely that the 
! stock of iron will be considerably augmented in this country.”

In the local market, there is but'a moderate movement in carload

x- $1.70 per bbl, including the bags, which is equal to $1.30 without bags. 
At this time of year building operations are closing dovyn, demand is there- 1 
fore naturally limited. This week even the small dealers in Toronto find 
demand shut entirely off.

Coal Tar.— Reason about over, price still $3-5° Per barrel.
Copper Ingot.—There is more activity in the States, rather quiet de- 

Prices are higher, at 15 to 15HC. with a prospect of theirir.and here, 
tuaintenance for a while.

Detonator Caps,—75c. to $1 per too; case lots, 75c. per too; broken 
quantities, $1. Boiler Tubes.—The market is steady, quotations be'ng as fol

lows:—2-inch tubes, 8'Ac. ; 2ï4-inch, 10c. ; 3-inch, n&c. ; 3^-inch, 14^0. ; 
4-inch, toe.Dynamite, per pound. 21 to 2sc., as to quantity.

Roofing Felt. - Very limited request. Price $1.80 per 100 pounds.
Fire Bricks.—English and Scotch. $12.50 to $15: American, $28.50 to $35 ! Building Paper.—Tar paper 7. 10, or t6 ounce, $1.60 per 100 pounds: 

per 1,000. A growing demand this rftonth, with fair stock. ; felt paper, $2.40 per 100 pounds;, tar sheathing. No. 1. 55c. per roll of 400
Fuses-Electric Blasting-Double strength, per ,o=. 4 leet, $4.5°: 6 feet. fect: N„°' 2', cZ' n I’fL e •'Ml'n'T, ,Lper r°" °f 4°° S<,Uar'

$,; 8 fret. $5.5°: '° feet. $6. Single .trength, . feet. $3.5°; 6 feet. $4; ; feet- N°- *&• (See Roofing; also Tar and Pttch).
S 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-gauge, $3.05; i2-i4-Kauffc» $3*»5! 16, l8. 20, $3-35 ’• 23-34.
$3.50; 26, $3.75; 28, $4.20; 20, $4.50; joH, $4-50 per 100 pounds. Fleur de Lis—
28-gauge, $4.3°: 26-gauge.$4.05 ; 22-24-gauge,$3.50. Queen’s Head—28-gauge,
$4.50; 26-gauge, $4.25. Sheets are in very active request.

Iron Chain.—H-inch# $5-75; 5-16-inch, $5.15; tf-inch, $4.15; 7-«6-inch,
$ 3.95 Î A -inch, $3.75; 9-16-inch, $3.70; Ü-inch, $3-55! #-inch, $3*451 tt-inch.
$3.40; i-inch, $3.40.

Cement__Quotations are for car lots, f.o.b., Montreal.
('•ment is $1.55 to $1.65 Per 350-lb. bbl., in 4 cotton bags, adding ioc. 
r( r each hag. Good bags re-purchased at toc. each. Paper bags cost 1 
*Ac. extra, or ioc. per bbl. weight. English cément i* $1.65 to $1.85 
Pc* 350-ïb. 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— 
on«^ $2.to in wood.

Chain.—The market is steady as follows:—X-ineh. $5.10: 5-16-incfi.
$4.05; tf-inch, $3.65; 7-16-inch, $3.45Î ^-inch. $3.20; 9-16-inch, $3.15; H-inch. 
$3.05; X-inch, $3; #-inch, $2.95; 1 inch, $2.95.

Canadian



46 THE CANADIAN ENGINEER January 8, 1909.

CONTRACTOR’S SUPPLIES

FOR SALE F 019 SA I F.. Great Bargains if you
* act promptly in D.C.To know where to look for what 

you want, to know where to dispose 
of what you don't want is a great 
convenience. You require special 
equipment. This department will 
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 THIS DEPART
MENT ARE VERY SPECIAL. 
BETTER SEND FOR THE vl.

MOTORS
1 wo 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 
three months.

1—500 volt, 15 Kilowatt. 900 R. 1-250 volt. 11 
Kilowatt, 1150 R. 2-250 volt, 8 H.P. 1—250 volt, 10 
H.P. 600 R. Built Specially for Hoisting Purposes. 

All in First Class Order and no 
Reasonable Cash Offer refused.

WRITE, WIRE,"OR CALL.

ELEVATOR SPECIALTY GO.
Cor. Lombard and Church Sis., TORONTO

even when the abstract merits of the 
product are proclaimed without mention 
of its name, a step forward has been 
taken.

onlyrun>

FOR SALE
A. F. FIFIELDFIRE BOX BOILERS.

i refitted 48" x 20' containing 52-3" tubes.
1 refitted 44" x 18' containing 48-3" tubes.
1 refitted 44" x 18' containing 46-3" tubes.
1 new 39" x 14'8" containing v,6-3" tubes.
1 refitted 36" x 13' containing 44-2 1-2" tubes.
1 refitted 36" x 12' 10" containing 43-2 1-2" tubes.

11 So long as publicity was sought 
through mere reiteration, the means of 
obtaining it remained extremely limited, 
but when the function of advertising 
wâj inn., recognized as fundamentally 
educational in its character the field

St. Catharines, Ont.

JARDINE UNIVERSAL
CLAMP RATCHET DRILLAUTOMATIC ENGINES.

i 13" and 23" x 30" L.H. Wheelock compound.
1 refitted 14" x 34" R.H. Wheelock.
1 refitted 13" x 30" K. or L.H.
1 refitted 12" x 30" R.H. Corliss.
1 refitted 9 1-2" and 14 1-2" x 12" C.C. tandem.
1 refitted 8" and 13" x 18" R.H. tandem.
1 refitted 12" x 10" Westinghouse Junior, 
x nearly new 12" x 12" C.C. Armington & Sims. 
1 refitted 10" x 10" C.C. Leonard-Peerless.
1 new 10" x 15" R.H. Jewel.
1 rebuilt 7" x 10" C.C. Leonard-Ball.
1 refitted 6 1-2" x 9" C.C. Armington & Sims.

was
broadened to its limit. In no line of 
advertising was this feature earlier and 
more clearly realized than in that

Indispensable for Machine Repairs, Fac
tories, Machine Shops, Bridge Builders, 
Track Layers, Structuial Meial Workeis, 
have use for it. Send for dtsctipticn.

Corliss.

con-
cernc-d with machinery products, where 
definite detailed knowledge of the 
duct is essential to the making of the 
sale. Here as a rule statements may be

A. B. JARDINE CO., pro-

HESPELER, ONT.

mao, with exactness and precision be
cause they can be founded on facts as
certained by actual test, not upon mere 
opinions or expressions of sentiment.

PORTABLE ENGINES AND BOILERS.
i refitted 9" x in" semi-portable engine and boiler.
1 refitted 8" x 12" semi-portable engine and boiler.
2 refitted 7" x 10" portable engines and boilers.

Steam Shovels, Locomotives, 
Cars, etc.

Contractors’ and Railway Equipment Here also the purchaser usually appreci
ates to the full their meaning and their 
economic value to him.

CENTRIFUGAL PUMPS.

r-8" centrifugal sand pump with hose and pipe.
1 new 900 gallon vertical centrifugal pump.
1 new 735 gallon vertical centrifugal pump.
1 new 470 gallon vertical centrifugal pump.
1 refitted 400 gallon horizontal centrifugal pump. 
1 new 260 gallon vertical centrifugal pump.

A copy of our supply catalogue or machinery 
stock list for the asking.

Telegraph, Telephone or Write Us
A. C. TORBERT& CO.
547-548 Monadnock Block, CHIUaGO. As a conse

quence publicity in technical and engi
neering lines has long stood 
sentative of the educational methods 
—a method which is now being employ
ed with increasing frequency in all lines 
of advertising.

as repre-

FOR SALEH.W. PETRIE, Ltd. Rails—Newand second-hand 
Locomotives—Standard and 

narrow gauge.
Contractor’s Equipment.

Montreal VancouverToronto

“ The technical treatise, the profes
sional lecture or paper and its reprint, 
the experimental apparatus in the tech
nical school, the published results of 
tests and expert investigations, are all

head or a picture of the plant, a pro
gressive salesman or a persuasive letter, 
each and all play their part. Some in
fluence is exerted every time the name 
is seen in print, every time it is spoken.

JOHN J. GARTSHORE
58 Front Street, West, TORONTO

Copper.—The market is steady at 15 to 15&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, $2.35 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 ; 1 to 20 holes, $25; 1 to 
30 holes, $35 ; 1 to 40 holes, $50. Wire, leading, ic. per foot ; connecting, 
50c. per lb. Fuses, platinum, single strength, per too fuses :—4-ft. wires, 
$3.50; 6-ft. wires, $4 ; 8-ft. wires, $4.50 ; 10-ft. wires, $5. Double strength 
fuses. 1 $ extra, per too fuses. Fuses, time, double-tape, $6 per 1,000 feet.

Galvanized Iron—The market is steady. Prices, basis, 28-gauge, are 
Queen's Head, $4.40; Comet, $425; Gorbal's Best, $4.35 ; Apollo, io3f 
oz., $4.35. Add 25c. to above figures for less than case lots ; 26-gauge is 
35c. less than 28-gauge. American 28-gauge and English 26 are equivalents, 
as are American 10H oz , and English 38-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 
Summcrlee, $21 to $21.50 ; No. 3 selected Summerlee, $20.50 to $20.75; 
Carron soft $20.25 to $20.75; No. 3 Clarence, $18.75 to $19 per ton.

Laths.—See 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., factory.

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mill 
peints, carrying a freight rate of $1.50. At the moment, the market is ex
ceptionally irregular and prices are uncertain. Red pine, mill culls out, 
$tb to $32 per 1,000 feet ; white pine, mill culls, $23 to $25. Spruce, i-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 ties,

hrmlock 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., 
f *-75 10 $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 : Cedar 
shingles, same conditions as laths, X, $1.5°î XX, $2.50; XXX, $3;

Nalls.—Demand for nails is moderate, tut prices are steady at $2.30 per 
keg tor cut, and $2.25 tor wire, base prices

Pipe—Cast Iron The market continues steady at $33 for 8-inch 
pipe and larger; $34 for 66-incli 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 ; 46-inch, $5.50, with 59 per cent, off for black and 44 per 
;tnt. off for galvanized. The discount on the following is 69 per cent, off 
for black and 59 per cent, off for galvanized ; K-inch, $8.50; tf-inch, $11.50; 
«-inch, $16.50 ; i %-inch, $22.50 ; ij4-inch, $27 ; 3-inch, $36; 3^-inch, $57.50; 
« inch, $75.50 ; 3%-inch, $95 ; 4-inch, $108 »

Railway Ties.—See lumber, etc.
Roofing—Ri-ady roofing, two-ply. 64c. per roll: three-ply. 86c. per roll 

of 100 square feet. (See Building Paper ; also Tar and Pitch.)
Rope.—Prices are steady, at 9 1-2C. per lb. for sisal, and 12c. for Manila. 

Wire Rope, crucible steel, six-strands, nineteen wires : #-in., $2.75 ; 5-16, 
$3 75 ; H, $4.75; */£, $6; $6*7.25; $8.50; H, $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 5V» * 9-*6. Ship spikes are also dull and 
steady at $3 per 100 pounds, base of $6 x rn-inch and H x 13-inch.

Stool Shafting.—Prices are steady at the list, less 25 per cent Demand 
is an the dull side
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HAMILTON BRIDGE WORKS COMPANY, LTD.
Established 1872 at HAMILTON, CANADA.

BRIDGES HIGH W A V
<ÎTRIIPTIIRâl CTCCI s*» ®f —BEAMS, ANGLES,OI nuu I UnHL OI CCL steel in stock CHANNEL^, PLATES,etc.

Locomotive Turn Tables, Roofs, Steel Buildings, and Struotural Iron Work of all descriptionsManufacturer* of

Steel Plates.—The market is steady. Quotations are : $3.15 for 3-16, $a.3ç 
for and $2.15 for % and thicker; 12-gauge being $2.30; 14-gauge, $2.05; 
and 16-gauge, $2.10.

Tar and Pitch.—Coal tar, $4 per barrel of 40 gallons, weighing about 
çoo pounds, roofing tar, $3.15 per barrel ; roofing pitch, No. 1, $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 x8o 
pound. (See building paper ; also roofing.)

Telegraph Poles.—See lumber, etc.

A. W. FABER’S
"CASTttL”

PENCILS
* * # *

Winnipeg, January 5th, 1909.
Market conditions in the West are reported very quiet at this time of 

the year, as the Christmas trade has pretty well taken up all the attention 
of the people during the past couple of weeks, it is expected, however, 
that conditions will begin to brighten up from this time forward. The 
railways will be doing considerable work during the coming year, and it is 
altogether likely that the contract for the power development scheme of the 
city of Winnipeg will go through, if it does it will mean a great amount 
of work and supplies will be needed for this important piece of work.

Western business men in the retail trade report the best season in 
their history, and the outlook for the future in all lines is particularly

The Finest in
I6 Degrees 6 B to 8 H.

Unequalled for PURITY, SMOOTHNESS, DURABILITY 
or GRADING

Existence

A. W. FABER’S
" CASTSCC"

Copying Pencil

A. W. FABERThe following are the prices on the local markets for supplies:—

149 Queen Victoria StreetAnvils.—Per pound, io to ia)4c. ; Buckworth anvils, 80 lbs., and up, 
i°Xc. ; anvil and vise combined, each, $5.50.

Bar Iron.—$2.50 to $2.60.
Beams and Channels.—$3 to $3.25 per too up to ts-inch.
Building Paper.—4# to 7c. per pound. No. 1 tarred, 84c. per roll ; plain, 

60c.; No. 2 tarred, 6a^c. ; plain, 56c
Bricks.—$11, $12, $13 per 1,000, thiee grades.
Cement—$2.65 to $2.75 per barrel.
Chain.—Coil, proof, %-inch, $7; 5-16-inch, $5.50; W-inch, $4.90; 7-16-inch, 

$4*75 i V*-inch, $4.40; H-inch, $4.20; M-inch, $4.05; logging chain, 5-16-inch, 
$6.50 ; H-inch, $6 ; #-inch, $8.50 ; jack iron, single, per dozen yards 15c. to 
75c.; 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.
Iron.—Swedish iron, 100 lbs., $4.75 base ; sheet, black, 14 to 22 gauge, 

$3-75 î 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 î 30-gauge American, $5. 

Lead Wool—$10.50 per hundred, $200 per ton, f.o.b., Toronto.
Pipe.—Iron, black, per 100 feet, M-inch, $2.50 ; Jt-inch, $2.80 ; # inch, 

$3-40 ; x-inch, $4.60 ; i-inch, $6.60; x^-inch, $9; x^-inch, $10.75;
$14.40; galvanized, ^-inch, $4.25 ; #-inch, $5.75 '• i-inch, $8.35 ;
$11.35; 1 '/5-inch, $13.60 ; 2-inch, $18.10. Lead, 6^4c. per lb.

Pitch.—Pine, $6.50 per barrel ; in less than barrel lots, 4c. oer lb. ; 
roofing pitch, $1. per cwt

Roofing Paper.—60 to 6j%c per roll.
Lumber.—No.

2x4, 2x6, 2x8, 8 to 16 feet, $27.25,
Nails. $4 to $4.25 per 100. Wire base, $2.85 ; cut base, $2.90.
Tool Steel.—8% to 15c. per pound.
Timber.—Rough, 8

feet, $ <8 ; dressed, $37.50 to $48.25.
Boards.—Common pine, 8-inch to 12-inch wide, $38 to $45; siding. No 

3 white pine, 6-inch, $55 ; cull red or white pine or spruce, 6-inch, $24; No 
x clear cedar, 6-inch, 8 to 16 ft., $60 ; Nos. t and 2 British Columbia spruce, 
6-inch, $55; No. 3, $45.

Flooring. -No. 2 red pine, 4-inch, $431 No. 3 red, 4-inch, $38; No. 4 reo 
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. i red and white pine mixed, $5.50 ; No. 2. $4.75.
Shingles.—No 1 British Columbia cedar, $4.25 ; No. 2, $3.75; band 

■ awn, $6.

LONDON, L.C.
Manufactory Established 17t>|

ONLY PAPER IN CANADA
THAT REACHES EXCLUSIVELY

THE CEMENT WORKERS 
OF THE COUNTRY

■é0WiIM inch,

pine, spruce, tamara*, British Columbia fir and cedar—
2 x 20 up to 32 feet, $38.

\\

to 14 x 16 up to 32 feet, $34 ; 6 x 20, 8 x 20 up to 3*

1 m

MV**'
\

COHC^

By using the Cement and Concrete Review 
advertisers get directly to the buyers of Ce
ment and Cement Machinery and Supplies 
Every reader has a business value for the 
wide awake advertiser.

CITY ENGINEER WANTED
Applications will be received by the Commissions of the' 

city of Calgary for the position of City Engineer for said 
city, up to and including January 20th, 1909.

Applicants are to furnish references and state experi
ence respecting sewers, water-works, street paying, and con
crete sidewalks, etc.

Applicants to state salary required.
Services to commence on February 15th, or before, if

CANADIAN
CEMENT AND CONCRETE REVIEW

62 CHURCH STREET, TORONTO
MONTREAL WINNIPEG

possible.
H. E. GILETS,

City Clerk.



Trade or Industry.
Lumbering...............
Mining........................
Building trades. . .

Statement of accidents during November, 1908, by in
dustries and trades.

Metal trades...................
Woodworking trades . 
Railway service . . .
Navigation ....................
General transport . .
Miscellaneous..............
Unskilled labor . . . .

343 31-
7 7

56 36 92
5 149

219 12
6 >59

164 20
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distinctly educational. They carry con
viction to those who can only be con
vinced through such means. The ad. 
which presents absolute facts, which pic
tures the method of securing specified 
results becomes essentially educational, 
far more conclusive in its effect than a 
host of unsupported arguments.”

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

Water and Gas Works Supplies 
Cast Iron Pipe and Castings 

Mathews Hydrants and Valves
SUCTION 
PRESSURE

j

j

Mr. Jones, the general manager of the 
Dominion Iron & Steel Company, in an 
interview, has stated that his company 
can furnish steel to the world’s markets 
at $6 per ton less than Pittsburg ( which 
for purposes of comparison is selected 
as the cheapest producer), for the foUow- 
ing reasons: The cost of assembling the 
raw materais at Pittsburg is at the 
lowest estimate $3.25 per ton, to which 
must be added the cost of conveying the 
manufactured iron tb the seaboard, 
namely, $2 per ton, while the cost of 

- assemblage at Sydney, which is on the 
seaboard, and 1,000 miles nearer to the 
great markets is given at 79cents per 
ton, the difference in favor of Sydney 
being calculated at $6 per ton as stated.

J

POWER
PLANTSGAS PRODUCERS

MICHIGAN WHITE CEDAR POLES and TIESBest to Last. 150,000 Poles iHtock
ioo.oou Lies at our Sorting Yards

We have been in the Cedar Pole and Tie Business 2s years. 50,000 Trolley Ties at Bay City Yard.

W. C. STERLING & SON CO.,=MONROE, MICH.
Yards: BAY CITY, OMER, BOYNE FALLS, CASS CITY and MONROE

MONTREAL STEEL WORKS, Ltd.
Manufacturers of

Steel Castings
Acid Open Hearth System

Canal Bank, Point St. Charles, —It is understood that of the applica
tions which the Canadian Northern 
Railroad will bring before Parliament 
next session, the one of greatest import
ance is that for the construction of a line 
from Port Arthur to Sudbury, to connect 
the iMackenzie and Mann interests in 
Eastern and Western Canada.

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

I JEFFREY COAL CUTTING — ELEVATING-CONVEYING —WASHING 
MACHINERY — POWER TRANSMISSION — SCREENING — 
CRUSHING-DRILLING-HAULING—Write for Catalogs Series 
“ U " and mention subjects in which you are especially interested.

THE JEFFREY MANUFACTURING CO.. MONTREAL, OUI.

“SCALE” IN BOILERS
NO PAY.DOES THIS INTEREST YOU ? NO CURE.

“OGDENA” 
FLUID COSTS 
A LITTLE 
SAVES A LOT

No Foaming 
or Priming 
or Damage 
to Engines.

To The “Ogdena” Boiler Compo Company. Peel Mills, Bingley, July 29th. 1907,
Gentlemen,—After two six weeks' tests on our boiler, we find the above Compo is giving us satisfaction, and 

doing all you guaranteed it would do under the conditions—no cure, no pay; and we think by the end of the 
prese it six weeks now running our boiler will be perfectly clean. We have pleasure in recommending it to users 
who are troubled with scale Yours very sincerely, J. H ROBERTS/

A Sample Cask of “ Ogdena” will be sent for trial on this Basis.
OGDENA BOILER COMPO CO Established 1865.Bradford. England.

Canadian Agent, ALFRED CLEWORTH, 8 Rusk.n Ave.. TORONTO

CO., LTD., MONTREAL, P. 0.DOMINION
.*

TURNTABLES, ROOF TRUSSES 
STEEL BUILDINGS 
ELECTRIC & HAND POWER CRANES 
Structural METAL WORK of all kinds

BRIDGES
BEAMSf CHANNELS, ANGLES, PLATES, ETC., IN STOCK
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FIELD INSTRUMENTS
for Civil, Mining and Hydraulic Engineers and Land Surveyors Portable Railways
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KOPPEL STEEL CARS

H IN CONJUNCTION WITH

Koppel Portable Track Systems
are labor savers and money makers. Practically 
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.

ïji

si!

Arthur KOPPEL Company 

30 CHURCH STREET, NEW YORK, N.Y.
LARGE STOCK CARRIED IN

ilr ’Wn
No- 100 Reconnaissance Transit. $115.00

W. & L. E. GURLEY, Troy, n.y.
New York, Koppel, Chicago, San Francisco, Etc.Catalogues and Detailed Information on request

Please mention the Canadian Engineer when writing.

Kellogg Automatic Intercom
municating Systems

I■

r:n
M

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 GET OUT OF ORDER.
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.

mm

>

I

Canadian Branch Office : 56 Albert Street, Winnipeg, Canada
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FOUR HELPFUL BOOKS FOR ENGINEERS

Development and 
Electrical Distribution 

of Water Power

A Text Book on Roads

and Pavements
By

LAMAR LYNDON By Prof. F. P. Spalding

PRICE $3.00

Professor of Civil Engineering in the 
University of Missouri

Pages, 317. 158 Illustrations.

Part I.—Hydraulic Development. 51 Pg.
Part II.—Electrical Equipment. 90 Pg.
Part III.—Descriptions of Hydro-Electric, 

Generating and Transmission Plants. 
Pg. 106.

Appendix on Computing of Pressures set 
up in Water Pipes. Pg. 5.

Pages 340.3rd Edition. Illustrations.

Price $2.00

Fourth Edition, Revised S Enlarged A Book for the Pocket
RAILROAD CONSTRUCTION

The 26th Edition of Moleswcrth’s Pocket 
Book of Engineering Formulae is now ready, and 
orders will be filled promptly.

There has been a most careful and.complete re
vision of this useful Pocket Book since the last edition 
was published and Civil, Mechanical and Elec
trical Engineers will find it, as heretofore, the best 
and only real Pocket Book.

THEORY AND PRACTICE

16 mo, xvii + 777 pages, 217 figures, 10 plates. 

Morocco, $5.00

Price, $2.00 net.
PREFACE TO FOURTH EDITION.—In 

this ed tion a very extensive revision has been made 
in the chapter on Earthwork. Table XXXIII, giving 
the volume of level sections, has been added to the 
book, with a special demonstration of the method of 
utilizing this table for preliminary and approximate 
earthwork calculations. A demonstration, with table, 
for determining the economics of ties has also been 
added. In accordance with the sugges'ions of Prof. 
R. B. H. Begg, of Syracuse University, additions 
have been made to Table IV, which facilitate the 
solution of problems in transition curves, 
numerous and sometimes extensive alterations and 
additions, as well as mere verbal and typographical 
changes, have been made in various parts of the book. 
The chapters on Economics have been revised to 
make them conform to more recent estimates of cost 
of operation.

By Sir GUILFORD L. MOLESWORTH,
K.C.I.E.

Past President of the Institution of Civil Engineers 
Member of the Institution of Mechanical Engineers 

Fellow cf the University of Calcutta

Assisted by

HENRY BRIDGES MOLESWORTH, 
M. Inst. C. E.

Verv

WITH AN ELECTRICAL SUPPLEMENT

By WALTER H. MOLESWOR TH, M.Inst.,E.E..M.Inst.M.E.

Any one of the above books or in fact any Engineering Book published can be secured through the

BOOK DEPARTMENT

CANADIAN ENGINEER 62 Church Street
WINNIPEGMONTREAL TORONTO
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WHERE TO BUY. I Feed Water Heaters and Purifiers
Babcock A Wilcox, Ltd., Montreal,

Fence, Fencing, Wire
Owen Sound Wire Fence Co.

Fire Brick and Clay
Leslie & Co., A. C., Montreal.

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

Foundry Supplies
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que.

Generators, Alternating and Direct Cur 
rent

Harpell-Stokes, Limited, Winnipeg and 
Toronto.

Toronto & Hamilton Electric Co., 
Hamilton, Ont.

Hoists, Electric an1 pneumatic
Northern Engineering Works, De

troit, Mich.

Ratchet Drills, Universal
Armstrong Bros. Tool Co., Chicago, 

111., U.S.A.
Mussens Limited, Montreal, Que.

Rock Crushers
Mussens Limited, Montreal, Que. 

Rope, Manilla and Wire
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussels Limited, Montreal, Que.

Separators, Steam
Babcock & Wilcox, Ltd., Montreal,

Sewage Disposal
Cameron Septic Tank Co., Chicago. 

111., U.S.A.
Sewer Pipe

Hamilton & Toronto Sewer Pipe Co.
Shovels, Steam

Mussens Limited, Montreal, Que. 
Springs

Coghliir & Co., B. J., Montreal, Que. 
Montreal Steel Works, Montreal, Que.

Steel, Speedlout High-speed 
Montreal Steel Works, Montreal, Que. 

Steel, Structural
Cleveland Bndge & Engineering Co., 

Ltd., Darlington, England.
Dominion Bridge Co., Ltd., Montreal, 
Harpell-Stokes, Limited, Winnipeg, and 

Toronto.
Structural Steel Co., Ltd., Montreal,

Steel, Tool
Montreal Steel Works, Montreal, Que. 
Mussens Limited, Montreal, Que.
Allen & Co., Edgar, Sheffield, Eng. 

Stekers, Mechanical 
Babcock & Wilcox, Ltd., Montreal, 

Stone Crushers and Screens 
Mussens Limited, Montreal, Que. 

Surveying Instruments 
Berger & Son, C. L., Boston, Mass. 
Gurley & Co., W. & L. E., Troy, N.Y. 
Hart Co., John A., Winnipeg, Man.

Tanka, Steel and Irou
Structural Steel Co., Ltd.-, Montreal, 
Wood & Co., R. D., Philadelphia, Pa.

Tool Grinders
Armstrong Bros. Tool Co., Chicago. 

111., U.S.A.
Telephone Supplice 

Kellogg Switchboard and Supply Co., 
Chicago, 111., U.S.A.

Track Jacks
Montreal Steel Works, Montreal, Que. 
Mussens Liipited. Montreal. Que.

Transformers
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Toronto and Hamilton Electric Co., 

Hamilton, Ont.
Transmission Machinery

Harpell-Stokes, Limited, Winnipeg and 
Toronto.

Mussens Limited, Montreal, Que. 
Toronto and Hamilton Electric Co., 

Hamilton, Ont. '

(Continued from page 2.)
T

Contractors \
Cleveland Bridge & Engineering Co., 

Ltd., Darlington, England.
Metcalf Engineering Co., Ltd., Mont

real, Que.
Convertere, Rotary

Toronto & Hamilton Electric Co., 
Hamilton, Out.

Conveyore
Babcock & Wilcox, Ltd., Montreal.

Cranes
Dominion Bridge Co., Ltd., Montreal.
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que.
Northern Engineering Works, 

troit, Mich.
Structural Steel Co., Ltd., Montreal, 

Que.
Damper, Regulators

Babcock & Wilcox, Ltd., Montreal. 
D’Este Co., Julian, Boston, Mass.

Oerrleke
Dominion Bridge Co., Ltd.. Montreal, 
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited. Montreal, Que.
Northern Engineering Works, De

troit, Mich.
Structural Steel Co., Ltd., Montreal, 

Que.
Draughting Supplies

Berger & Sons, C. L , Boston, Mass., 
Hart Co., John A., Winnipeg, Man.

Drills
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montieal, Qne.

Dynamos and Meters
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Toronto & Hamilton Electric Co.. 

Hamilton, Out.
Economizers

Babcock & Wilcox, Ltd., Montreal.
Electric Apparatus

Harpell-Stokes, Limited, Winnipeg and 
Toronto.

Hill Electric Mfg"- Co., Montreal, Que.
Toronto and Hamilton Electric Co., 

Hamilton, Ont,
Eleotrlcal Supplies

Harpell-Stokes, Limited, Winnipeg and 
Toronto.

Hill Electric Mfg. Co., Montreal, Que. 
Phillips, Eugene F., Electrical Works, 

Ltd., Montreal, Canada.
Elevators

Northern Engineering Works, 
troit, Mich.

Engineers, Consulting
Beaubien, Gaspe de, Montreal.
Daw, Hilder, Montreal.
Francis, W. J. Montreal, Que.
Metcalf Engineering Co., Ltd., Mont

real, Que.
Mitchell,. C. H., C.E., Toronto, Ont. 
Richmond, J. Stanley, Toronto. 
Standard Inspection Bureau, Limited, 

Toronto, Ont.

De-
Iron Bar, etc.

Leslie & Co., A. .C., Montreal
Inspections

Standard Inspection Bureau, Limited, 
Toronto, Ont.

Dominion Bureau, Montreal, Que. 
Ladles

Northern Kngineering Works, De
troit, Mich.

Motora
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que. 
Toronto A Hamilton Electric Co., 

Hamilton, Out.

'. «

Motors
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Toronto A Hamilton Electric Co., 

Hamilton. Ont.
Patent Attorneys

Budden, Hanbury A., Montreal, Que. 
Ridout A Maybce. Toronto, Ont.

Planer Toole
Armstrong Bros. Tool Co., Chicago, 

111., U. S. A.
Mussens Limited, Montreal, Que. 

Poles, Telegraph and Telephone.
Sterling, W. C. & Son Co., Monroe, 

Mich.
Portland Cement

Hartranft Cement Co., Wm., Mont
real, Que.

Western Canada Cement & Coal Co., 
Exshaw, Alta.

Preservatives
Carbolite Carbolineum Co., Toronto, 

Presse», Hydraulic and Power 
Mussens Limited, Montreal, Que.x 
Wood & Co., R. D., Philadelphia, Pa. 

Pressure Regulators 
D’Este Co., Julian, Boston, Mass. 

Pullpys
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que. 

Pumps, Centrifugal
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que, 
Petrie,.H. W., Ltd., Toronto, Montreal, 

Vancouver.
Wood- & Co.. R. D., Philadelphia. Pa.

Purifiers
Babcock & Wilcox, Ltd., Montreal, 
Wood & Co., R. D., Philadelphia, Fa.

Railway Supplies
Coghlin & Co., B. J. Montreal, Que. 
Mussens Limited, Montreal, Que. 
Koppel Co., Arthur, New York City.

Railways, Industrial and Portable
Koppel Co., Arthur, New York City.

Trucks
Northern Engineering Works, De

troit, Mich.De-

Valves
Babcock A Wilcox, Ltd.. Montreal, 
Wood & Co., R. D., Philadelphia, Pa. 

Waterworks Supplies 
Wood & Co., R. D., Philadelphia, Pa. 

Wire
Coghlin & Co., B. J., Montreal, Que.

Wire Rope
Coghlin & Co., B. J., Montreal, Que 
Harpell-Stokes, Limited, Winnipeg and 

Toronto.
Mussens Limited, Montreal, Que.

Wire, Switchboard
Harpell-Stokes, Limited, Winnipeg ano 

Toronto.
Kellogg Switchboard and Supply Ce., 

Chicago, 111., U.S.A.

Engines
Mussens Limited, Montreal, Que.
Northern Engineering Works,

. troit, Mich. V 
Petrie, H. W., Ltd., Toronto, Montreal, 

Vancouver.

De-

01



Address

DO YOU KNOW THAT

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.

x Name

Secure a Bid from

Metcalf Engineering 
Limited.

Inspectors, Engineers,Contractors
Constructors of

Manufacturing, Railroad, 
Mercantile, and Power 

Structures of

CONCRETE.
STEEL.

BRICK.
WOOD.

80 ST. FRANCOIS XAVIER STREET. 
Montreal, Quebec.
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HARPELL-STOKES, Limited mmMzmSuccessors to

Filer & Harpell Co.

Electrical & Mechanical 
Apparatus

Electric Light & Power 
Plants

Elevators, Passenger & 
Freight

3R
..

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 and finish.

When in the market for a new outfit we will be pleased 
to give full particulars as to our instruments best suited for 
your requirements.

Every requisite of the engineer for field or office.
Our complete catalog on request.

For Office Buildings, Stores, Warehouse, 
Factories, Hotels and Private Residences

Electric, Hydraulic, Steam or 
Hand Power KEUFFEL&ESSERCO.

MONTREAL, 252 Notre Dame St. West
General Office & Factories 

HOBOKEN, N.J.
St. Louis, 813 Locust 8t. Chicago, III, East Madison St. 

San Francisco, 48-50 Second Street

Mathematical and Surveying Instruments 
Drawing Materials Measuring Tapes

127 Fulton Street 
NEW YORK

HEAD OFFICE : 3I2 Donald St„ WINNIPEG, MAN.
EDMONTON VANCOUVER 

Box 1406 606 Granville St.
TORONTO 

115 King St. West

f


