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' CONCRETE BLOCK
IDEAL ““MacHines '
PRODUCE THE BEST

BUILDING MATERIAL
ON THE MARKET

b
Let us send you Cata-
logues and illustra-
tions of work done.

Model “A’’ Machines
make Blocks 1in. to
16 in. long by 4, 6, 8,
10 or 12 in. thick by
4, 6 or 8 inches high.

Model ‘“E’’ Machines make blocks the same
height and thickness but up to 24 inches long,

Our Range also includes

Cement Brick Machines, Sill and

| Lintel Molds, Step Molds,

Column Molds, Spindle, Bell, Lawn

Vase, Pier and Gateway Molds and
many other designs.

FULL PARTICULARS ON APPLICATION

"MUSSENS LIMITED

HEAD OFFICE, MONTREAL

Branches : TORONTO 73 Victoria St. COBALT, Hunter Block. WINNIPEG,
I 259-261 ‘Stanley St. VANCOUVER, 614 Hastings St., W
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For the Assistance of Engineers,

For Index to Advertisers see Page 8.

WHERE TO BUY

An Engineering Trades Directory
Contractors and. Purchasing Agents

‘Alr Compressors

Mussens Limited, Montreal, Que.

Anvils

Leslie & Co., A. C., Montreal,

Automatic Rallways
Babcock & Wilcox,

L.,

Que,

Montreal,

Batteries, Storage
D. P. Battery Co., Ltd.,
Derbyshire, England.

Belting

Toronto.
McLaren, D. K., Ltd.,

Bakewell,

Harpell-Stokes, Limited, Winnipeg and

Montreal, Que.
McLaren Belting Co., J. C., Montreal,

M. Beatty & Sons, Limited, Welland, Ont.

Vapcouyer B.C.

: AGENTS
' £. Leonard and Sons, Montieal, Que and St.

MANUFACTURERS OF

_ Dredges, Diutchers,
Derricks, Steam ShoVels,

Submarine Rock Drilling Machinery,
Centrifugal Pumps for Water and Sand,

. Stone Derricks, Clam-Shell Buckets,

Steel'Skips, Coal and Concrete Tubs,
and other Contractors’ Machinery

Jobn, N. B. R. Hamilton & Co.

Canadian Fairbanks Co., Toronto, Ont. and Winnipeg, Man,

High Speed Vertical Engines
' _OF THE ENGLISH ENCLOSED TYPE,
SURE OILING SYSTEM, INSTALLED BY US AT THE

'TRADERS BANK,

WITH PRES-

TORONTO

ROBB ENGINEERING €o., Lunited

MH!RST. N. 8.

msrmc:'
g

cus {1

‘T’raders Bank Building, Toronto,
Bell Telephone Building,
Umon Banh Bmtdmx,

WILLIAM McKAY,
W\T ON é CK, Manager.

%
Mot F PORTER, Manager.

’Wl‘hnxm. F

vf'

Mhnager ¥

Bollers, 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.
I, U, S. A
Mussens L:mued Montreal Que.
Bridges, Roof Trusses, etc,
Canadian Bridge Co., Ltd.,, Walker-
ville, Ont.
Cleveland Bridge & Engineering Co.,
- Ltd., Darlington, England.
Domuuon Bridge Co., Ltd., Montreal,
Hamilton Bridge Works Co Ltd.,
Hamilton.
Pennsylvania Steel Co., Steelton, Pa.
Structural Steel Co., Ltd Montrea.l
Que.
Buckets (Clam S8hell,
arete) -
Harpell-Stokes, Limited, Winnipeg and
Toronto, +
Mussens Limited, Montreal, Que.
Cableways
Harpell-Stokes, Limited, Wnnmpeg and
Toronto.
Mussens Limited, Montreal, Que.
Gement, Machinery
Harpell-Stokes, Limited, Winnipeg and
Toronto.
. mMussens Limited, Montreal, Que.
Senator Mill Mfg Co,, Ltd., Galt,
Coal Crushers
Babcock & Wilcox, Ltd.,
Senator Mill Mfg. Co.,
Coal Handling Machinery

. Northern . Engineering = Works,
troit, Mich.

(Contmued on page 50)

Tool ‘Co., Chicage,

Goal and Con-

Montreal,
I.td.. Galt,

De-+

> THE MODERN JOINTINCI 7
Y FDR WATER AND GAS MAINS -

D WOOL

's REDDED LEAD’

A Strand of Lead Wool coiled n;’ for transit

JOHN GARDE & CO.

I42 VIqtana Street,  TORONTO, ONT,

Phone Mam 4923
fed Just :round the corner frmh Queen and Yonge"

7 | Sole Distributors in Canada for the
i British Manufacturers
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The Canadian Brldge CO., Limited

Manufacturers of

Locomotive Turn Tables,
Roofs, Steel Buildings and
structural Iron Woerk of all descriptions

WALKERVILLE, ONTARIO

=—Railway & Highway Bridges

| STRUCTURAL STEEL CO., LTD., MONTREAL ™85 i suioies

6000 Tons Steel in Stock

INDEX TO ADVERTISEMENTS.

* Every Other Week

Ainsworth, Wm. & Sons
Allen, John F.
Allen, & Co.

B i et L A R T v A ts3
American Spiral Pipe Works

Armstrong Bros Tool Co .. 8
SNrabrong, TS T tn i o e 6
Babcock & Wilcox, Ltd, ..ucusussne . .evnvaesirenes
Banwell Hoxie Wire Fence Co, I
BATNELE (G & HICO ek usavipevsscnbidis sod ogmsapas

Bauch & Lamb Optical Co..................
Beatty, M. & Sons Ltd.......

Beaubein, De Gaspe ....
Berggr, C.L, & Sons..
Bowman & Comnor.........uuvureernsnsisbon:
Brandeis, Chas,......
Brown & Co., Ltd., John.......ccvevenernneen ¥
Budden, H A ......,
Buffalo Meter Co t 48

Buffalo Mechanical and Electrical Laboratoryf 48

Cameron Septic Tank Co............. Wrsiien 6
Canadian Bridge Co 3
Canadian. Buffalo Forge Co......c..........
Canadian: Inspzction Co., Ltd............ "

‘. Pipe Co., Ltd..... .

“  Westinghouse Co.
Carbolite Carbolineum Co...,
Chig Willis
Clartke EIMONAS. .. .. cvsiaeonsiotahieabiossmsdss
Cleveland Bridge & Engmeermg Co. Ltd.......
Coghlin & CoiB. J. . esiansssssianiture
Continental Iron Worh .
Cooke & Sons, T. Ltd

Corrugated Steel Bar Co. of Canada, Ltd......t 4
D. P. Battery Co. !.......... S5 sA s ala ovansn 47
Darling Bros T s
Date, Joha.... iy T 52
D’Este, Julian, Co.............. BB (A RS e 0
Dixon, Joseph, Crucible Co.... T 4
Dominion Bridge Co, Ltd....... . 48
Dominion Wood Pipe Co., Ltd.. t 53

Dominion Bureau
Dominion Sewer Pipe Co.

Elevator Specialty Co
Engineering Times

Fetherstonhaugh & Co.....
Fetherstonhaugh Dennison & Blackmore ..
Fleck, AleE (s erjeciveasaseissagisossos e o
Francis, W. J..

1oy o S 07 UL R R D e 6
Ralena SEENAOILC0... ot liusisonastessssmbinnss s tices T 12
Galt & Smith Fo 6

Grande & Con JORTA | s jotisis i6onh b8 sshiy s

Gartshore;iJohniDy. Ll el s | Jer s Ly 45
Gartshore-Thomson Pipe and Foundry Co... %
Geometric Tool Co
Gerell, Joha W ., ...........
Gilson Mfg, Co..vorencnaies
Goldie & McCulloch Co....

Goldschmidt Thermit Co
Goulds Pump Ceo. ...
Gurley, W. & L. E
Gutta Percha & Rubber Mtg Co

Hall iBrog e s & iR e ol B
Hamilton Bridge Works Co., Ltd.. o
Hamilton Powder Co uiueieeseerunesnerrersessessessans
Hamilton and Toronto Sewer Pipe Co........ 1 13
Hart (Co.,.John. A, .., 5uid abesh e a6
Hartranft Cement Co., Wi ...oovverrannerernnenninns "
Harpell-Stokes Ltd......... R b
Hathorn Davey & Co., Ltd . 1 50

‘Hayward Company, The . 53
Hill Klectric Mig. €0 iilu o oie i i noorsis 47
Hopkingon & Co.; Lt J. .5 bescsonssscssrvncss wort 52
1deal Concrete Machinery Co.................. t as

Jack, & Co., Watson ...........
Jacdme & Col AlIBL Lot St sl
Jeftrey Mfg. Co
Jones & Moore Electric Co

Kerr Engine Co, Ltd
Keuffel & Esser Co ...ccvereriininnn... .
Koppel Company, Arthufe...................

Eauri® EogineCo bl s aile s cata ten e
Lea & Coffin and H. S. Fargu-on Ve
Leslie ‘& Co, A. C...
Loignon, A. &E.
Lufkin Rule Co
Lunkenheimer Co
Lysaght, Limited, John (see A.C.Leslie & Co.) 249

M eI, A e S et e
Manitoba Iron Works Co,, Ltd. . ..o247
Marion & Marion. .......... ot 15
Mason Regulator Co f a¥
McGill University...... e
McLaren, D. K. lelted .............. S |
McLaren, J C, Belting Co 4
Metcalt Engineering Co., Ltd............ R T
Michigah College of Mines.................. t 7
Michigan Lubricator Co

Mitehell, ChATIos ELictditicte. BlNusvinstioss ectsvon
Montreal Loco. Works Co., Ltd. o F s
Montreal Steel Works Ltd. ...... o 48
Morrison, T. A& Co ...... 1 14
Morrow, John, Machine Screw Co S 7 S
Morse Twist Drill and Machine Co ........... t 12
Mundéiloh ‘& T51 5. B a2 vail il and : % -
MEURaCnmy Ltd L) b o0 cinann Caomner i B e de 2
Nold, Benty N, . b8 dos 52ed gt s o ¥a 6
Nor hern Engineering Works......... ...... 7

t Once a Month

Otis-Fensom Elevator Gk B SR SR S T
Ontario Sewer Pipe Co.

Owen Sound Portland Cement Co., Ltd. 5
Owen Sound Wire Fence Co. 3
Oxley & Chadwick ............... 6
Parker & Co., Chas. ..t 56

Peacock Brothers
PedlaniPeoplessy 75 ma T o .ol
Pennsylvania Steel Co

Queen City Oil Co, Ltd. .................... T 1

Raymond Concrete Pile Co. of Canada .. .... t 16
Richmond, J. Stanley .,........

Ridout & Maybee ..........
Robertson Machinery Co. ....
Robb Engineering Co, Ltd.

Shadly; J MV ol e
Sheehy, James J.

Sterling, ‘'W. C. & Son, Co. A
Stauley & Co. Limited W. F.

Stewart & McTaggart ...... e
Structural Steel Co, Ltd 3
Surveyor, The .........%. S P Al 8

L R T e 1 L ORA I =i b My 44
Techinical Index........«ee...... 48
Torberl and'Co.. AL C,., . Lo 0, 1L 45
Toronto & Hamilton Electric Co, ..... 8

Trussed Concrete Steel Co, of Canada, Ltd f 44

University of Toronto ......................
Union Drawn Steel Co, ..

Wagner, Grinther; oty 1r oo b g0 * 9
At T M e SN RIS o T R PR
Waterous Engine Works Co. Ltd ..... )
Watson & McDaniel ................. S T
Watts & Son, E. R.., o, .
Wells & Raymond ,...... Jeat a6
Willson Carbide Co, Ltd .....0.veiisssennnns T

Wilson, J C, & Co
Wire & Cable Co......
Wood & Co., R. D,

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

We make the “Dillon” Hinge-Stay and also the ‘“Monarch”
H straight hard stay, both fences made entirely of No. g wire.
4 Your enquiries are solicited.

Owen Sound Wire Fence Co., Ltd.
ONT.

MW
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67 YEARS EXPERIENCE IN
PUMPING MACHINERY

WILLIAM PERRY

ACTIVE MEM. AM. W.W. ASSN.

Consulting and Hydraulic Engineer

Agent for The Deane Steam Pump Company’s
Triplex, Single and Double Acting Steam and Power Pumps.

ONLY PAPER IN GANADA

THAT REACHES EXCLUSIVELY

THE CEMENT WORKERS
OF THE COUNTRY

Artesian Well Steam Pumping Underwriter Fire Pumps e
Engines Testing of Pumping Machinery ZRCN
Water Relief Valves a specialty ’
Mather & Platt Duplex Pumps Air Lift Pumps
Electrically Driven Turbine Pumps, Water Works Pumps
any Pressure General Water Works Supplies

Hayden & Derby, Ashcrofts Guages Pumps Tested for Slippage
Ejectors, Boiler Feed Pumps

848 Maplewood Ave., Cote Des Neiges, Montreai, Que.

Our SPECIAL MULE
GIANT CRUSHER

The Heaviest Leather
Belts on the Market

Every Foot Solid Leather

D. K. McLAREN

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.

CANADIAN

Limited.

: MONTREAL TORONTO VANCOUVER CEMENT AND CONCRETE RE‘”EW
+309-311 CraigWest 200 King West 418 Abbott Street 52 GHURGH STHEET. TURUNTO
21 S?,[Iift?rEgtreet ; 64 PSL"'iIr‘;c{:O\%I’il\lIl.iaIr\I; Eétreet MONTREAL WINNIPEG A

Montreal T ; R

"Toronto e Jo Co MCLAREN BELT'NG CO.,
\?Itn‘::::’g N.B. Manufacturers and Dealers in

Calgary Belting, Card Clothing, and
Edmonton and N o

Vancouver M'" SquIleS' ......

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. Care is taken to give only what
is fairly well tried and established. It gives each part its due importance, the combination
of the whole subject technically considered as a ground work for future study.

A 200 Page Treatise, Fully Illustrated. The Price is $1.50.
ALL ORDERS FOR COPIES SHOULD BE ADDRESSED TO

The Book Department, Canadian Engineer

62 Church Street TORONTO
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CARBOLINEUM

Preserves and Indurates Wood, Ties,
Poles, Paving Blocks, Shingles, Fence Posts, Etc.

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

DOMINION BUREAU
ROBERT W. HUNT & COMPANY, ENGINEERS
Bureau of Inspection, Tests, and Consulta-
tion, Chemical and Cement Laboratories
OFFICE AND LABORATORIES

GCANADIAN EXPRESS BUILDING, McGILL STREET. MONTREAL

CHARLES WARNOCK, Manager

A. L. Reading, Manager. T.C.Irving, Jr., A.M,, Can.Soc. C.E.,.Sec’y

STANDARD INSPECTION BUREAU, Ltd.

Inspecting and Consulting Engineers

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

Head Ofrices : 1314 Traders Bank Bldg., Toronto

THE PIONEER INSPECTION GOMPANY OF CANADA
Exper: Inspection—Tests and Reports

THE CANADIAN INSPECTION CO, Ltd.

Inspectors to Dominion and Provincial Governments
Representatives at all important CANADIAN, AMERICAN and EUROPEAN WORKS
Comp ete Facilities for all ~lasses of Physical Testing & Chemical Determinations
Main Laboratory ; 601 Canadian Express Bldg., MONTREAL

Canadian Branches: Amherst, N.S. Toronto, Hamilton, Winnipeg
T. S. GRIFFITHS, Pres, and ‘Gen. Mgr. L. J. SIREET, Vice-Pres.

€6 S AM SON ? Canada’s Best

THE OWEN SOUND PORTLAND CEMENT CO.,

LIMITED

WRITE FOR PAMPHLET
| “CEMENT, HOW TO USE IT,. HOW TO BU¥ IT."

~ Ganeral Sales & Head Office, Owen Sound, Ont,

1A

| EXPANDED METAL .
AND FIREPROOFING
0., LIMITED

New Office and Factories:
Foot of Fraser Ave., Toronto -

SPECIALISTS IN
REINFORGED CONGRETE GON-
STRUCTION FOR 12 YEARS

SPECIFY SECTION
AND PHYSICAL QUALITIES

‘ \Steel
R

ENSURES ELI ABILITY
Estimates, Catalogues, Etc.

Our Engineering staff. from now on, more than ever will' make a point of
replying fully to enquiries from engineefs concerning every phase of Re-in-
torcedConcrete construction and design accompanied by plans where called for

‘BEAMS, COLUMNS, FLOORS, TANKS, ‘CULVERTS, Etc.
The Standard Adjunct

EXPANDED METAL

STEELCRETE ' To Concrete Plates is

WE NOW MANUFACTURE

Fenestra Steel Window Sash for
Power and Transformer Houses,

Factories, Etc., Etc.

Obtain our estimates and compare woeden sash cost with

FENESTRA STEEL SASH

R°

I ‘B. & W.” Boiler Fitted with Superheater.

] SAFETY

* Over 7,000,000 H. P. now in use

i HEAD OFFICE FOR CANADA—11 PLACE D’ARMES, MONTREAL

BABCOCK & Wir.cox, LTD.

PATENT

WATER -TUBE BOILERS

- ECONOMY - DURABILITY

Branch Office—Traders Bank Bldg., Toronto

Our text-book STEAM sent gratis on request
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CONSULTING ENGINEERS

J. S. ARMSTRONG, C.E.

Member Canadian Society Civil Engineer.
Consulting Engineer.
S*ECIALTIES ;

Marine, City Harbour, Plans, Concrete Construc-
tion. Patent and Techaical Cases for Lawyers.

Rothesay and St. John, N.B.

AM.C.S.C.E Ass.A.1.E.E.

DeGASPE BEAUBLEN

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

CAMERON SEPTIC TANK Co.
CONSULTING ENGINEERS
Sewage Disposal
MONADNOCK BLOCK, CHICAGO, IIl.

NEW YORK SAN FRANCISCO
143 Liberty Street, 528 Monadnock Bldg.

Charles H. Mitchell
Percival H. Mitchell

Consulting and Supervising
Engineers

Hydraulic, Steam and Electric Power Plants

Industrial, Electrical & Municipal Engineering

Traders Bank Building, Toronto

J. STANLEY RICHMOND
‘CONSULTING ENGINEER

Power Plants and Expert Electrical Ques'ions; City
and Suburban Railways; Iron, Steel, Fuel and Gas
Chemistry; Mechanical and Mining Engineering ;
Factory Systemization ; Building Materials.,

‘34 VICTORIA STREET, TORONTO
TeL. MAIN s240. caBLE ADDRESS “TROLLEY

HANBURY A. BUDDEN,
PATENT OFFICE

MONTREAL

F.M.Chart.I.P,A , Barrister, Solicitor
and Patent Agent
Offices New York Cable Address,
Life Building ‘ BREVET

HENRY N. NOLD

Consulting Electrical and Mechanical Engineer

Provident & Loan Chambers, Hamilton, Canada

Examinations, Estimates, Reports, Plans, Specifi-
cations and Supervision of Hydro-Electric Power
Developments, Lighting, Railway Industrial and
Power Installations, Power Transmission, Etc,

WALTER J. FRANCIS, C.E.

Consulting Engineer
SOVEREIGN BANK BUILDING
MONTREAL

Mzemeer Canapian Sociery Civin ENGINEERS
Mzmeer AMeRICAN Socisry CiviL ENGINEERS

RIDOUT & MAYBEE

Solicitors of patents
Counsel, Solicitors and Experts in
PATENT SUITS
Agencies in the leading countries of the world

Joun G.Ripour, 103 BaySt J.E. MAYBE
Barrister, etc. Torento Mech. Eng.

EDW. O. FUGC

Hon. Grad., Univ. Tor, (S.P.S))
A. M. Can. Soc. C. E. Ont. Land Surveyor

CIVIL ENGINEER
GALT ONTARIO
REINFORCED CONGRETE STRUCTURES
SEWERACE, SEWACE DISPOSAL, WATER WORKS

J. M. SHANLY

M CAN. SOC. C. E. M. AM. SoC, C. B.

CIVIL ENGINEER

Room 310, Board of Trade
MONTREAL

RAILWAYS, BRIDGES, FOUNDA.-
TIONS, HYDRAULIC WORKS

| J. EDGAR PARSONS, B.A.

BARRISTER
Rooms 53 and 54 Canada Permanent Bldg.

18 Toronto St. - TORONTO

Tel. Main 2306

YOUR NAME SHOULD BE HERE

(Send for Rates)

The Latest BooK on the Electric Furnace

Electric Smelting is a subject of increasing importance to GCanadian
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

EV 0L sk (N

THEORY AND PRAGTICE
BY ALFRED STANSFIELD, D. Sc, A.R.S.M.

University

| s

Professor

208 PAGES.

of [Metallurgy, EMcGill

Fully Illustrated.

The evolution of the Electric Furnace from its simplest beginning is as briefly set forth as
is coasistent with clearness, together with the important
The rapid growth of the Electric Furnace makes it increasingly difficult for the metallurgist
to keep in touch with its recent developments.
but now threatens to rival the Bessemer co
even the blast furnace itself,

The Book Department, Canadian Engineer

62 Church Street

facts relating to its theory and practice,

A few years ago it was a scientific curiosity,
nverter, the open-hearth steel

PRICE $2.00

furnace, and

TORONTOQO:
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PORTLAND
CEMENT

HARTRANFT CEMENT CO., LIMITED
Sole Selling Agents, MONTREAL

VULCAN

WILLIAM G.

The Cleveland Bridge and Engineering
Company, Limited

GENERAL ENGINEERS and CONTRACTORS
DARLINCTON, ENGLAND

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

JAMES THOMSON,
Pres. & Man. Director.

J. G. ALLAN, GARTSHORE

Vice-President. Treasurer

The Gartshore-Thomson Pipe & Foundry Go., leneﬂ

MANUFACTURERS OP

JAMES A. THOMSON,

Secretary.

ALEX.

e}
Yy

(;Asr,f IRON PIPE

For WATEB GAB. CULVERT and SEWER. FLANGE and FLEXIBLE PIPE and SPECIAL

3 inches to 60
inches diameter.

CASTINGS. Also all kinds of Water Works Supplies.

HAMIL’I‘ON St

CURTIS ENCINEERINC SPECIALTIFS.
IMPROVED

STEAM PRESSURE REGULATOR

To Automatically reduce ‘Boiler Pressure to any desited
Low Pressure for Heating, Drying, Running Engines,
6 Mining Machinery, Pumps, and Controlling Hydraulic
and Air Pressures, Send for Complete Catalogue.

Julian d’Este Company,
24 Canal St., Boston, Mass.

|
;
1

THE
CANADIAN
ENGINEER

is read all over Canada

ICRANES)

NIJRTHERN ENGINEERING WORKS,

ETROIT Mick L

G L.Berger & Sons

Precise
Mining and
Engineering
Transitsand
LevelSiss

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

Send for Illustrated
Catalogue and
Manual.

BOSTON, Mass

You can't afford to roof a
thing without Oshawa Gal-

Oshawa
Galvanized'
vanized Steel Shingles.

S t e e l Good for a hundred years.
Shl n gl € S 1 Send for the free booklet.
PEDLAR People of Oshawa

Montreal, Toronto, Halifax, St. John, Winnipeg, Vancouver

NEW INCORPORATIONS.

Hanley, Sask.—Standard Lumber Co.

Regina, Sask.—Southern Alberta Coal
Company.

Calt, ont.—Elkhorn Mining Company,
$10,000; J. S. Wardlaw, W. S. Dakin,
W. Gourlay.

Ayr, ont.—Ayr Rural Telephone Co.,
$10,000; W. A. Ramsay, W. A. W.
Wcolner, H. Gmelin.

St. Louis, Que.—Montreal Polyclinic
$18,000; J. A. Handfield, A. Handfield,
J. W. Meunier, Montreal

Haileybury, oOnt.—Mayflower Silver
Mining Company, $150,000; A. R. New-
ton, F."K. Ebbitt, J. J. O’Brien.

West Toronto.—Waste Products Refin-
ing Company, $35,000; G. H. Bostock,
J. F. Mitchell, R, J. Richardson.

Three Rivers, Que.—St. Maurice River
Boom and Driving Company, $25,000;
R. F. Grant, J. M. Dalton, A. Baptist.

Hespeler, Ont.—Hespeler Machinery
Company, $100,000; W. G. Chater,
Hespéler; T. F. Campbell, M. A. Sccord
Galt.

Ottawa, Ont. — Bartram Bros., $z0,-
ooo; W.- B: Bartram, Ottawa; J. 'B.
Bartram, C. D. Bartram, Toroqlto.
Fraser Bryson Lumber Company, $40,-

(Continued on Page 45)
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Toronto & Hamilton Ele
Motors & =
Dynamos

Moderate and slow speed
of high efficiency.
Either belted or direct
connected.

Repairs promptly executed
on all electrical apparatus.

—TTEm———

Toronto & Hamilon

Electric Company,
99-103 McNab St., North
HAMILTON, On~T.

2 =L

Patented Feb. 28, 1833.

SAVE
All forging and
tempering,

COST LESS
&% than the steel and
\ first dressing
9%\ in a forged
tool.

One Ik, of
Tool Steel Equal N
Ten lbs. in Forged Tools

2o
5=
73
2
b
),1
1
4.
1>
£
5
£
4
72
I
f 2

&
g2

ARMSTRONG BROS. TOOL CO.

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

Y Ll
<<<<<<

etric Go,

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.

STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect

All Structures of Steel

NEW YORK, N.Y.
71 Broadway

PHILADELPHIA, PA.
Franklin Bank Bldg.

LONDON, ENGLAND
110 Cannon St.

BOSTON, MASS.
70 Kilby St.

CHICAGOQ, ILL,
Western Union Bldg.

SAN FRANCISCO, CAL.
1505 Chronicle Bldg.

AINSWORTH
Precision
Theodolites

will continue to give satisfac-
tion long after the small differ-
3 ence in first cost is forgotten,
and one accident with a party
in the field will frequently
offset the difference in price
between an AINSWORTH
and the cheapest instrument
on the market, for our theodo-

Review of the Fifth Royal
Gommission on Sewage
Disposal
By T. AIRD MURRAY

SEND FOR A COPY.  PRICE (0 CENTS.
CANADIAN ENGINEER - Book Dept.
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ELECTRIC SMELTING.

New interest is given the question of electric smelt-
ing by reports that it has been proven a commercial
success in Sweden. Canada, rich in iron ore and water
power, should be an ideal country for the development of
this new process.

Up to the present, Canada has depended largely
upon the United States for her supply of iron. The coal
fields, the ore deposits and the large centres of popula-
tion are located in such an advantageous situation in that
country as to make rapid development possible.

Some years ago the Canadian Government sent a
Commission to Europe to investigate and report. Dr.
Haanel’s report stated clearly that it was possible to
produce pig iron by electric smelting, but that the Cana-
dian iron ores might require special treatment. A second
Commission was appointed, this time to make experi-
ments at Sault Ste. Marie. These experiments definitely
proved that ores which were worthless for reduction in
the blast furnace, because of their sulphur contents,
could be successfully treated in an electric furnace.

A third Commission was named, and Dr. Haanel
was sent to Europe a second time. On this trip he ex-
amined the experiments carried on by a number of young
Swedish engineers, who have spent three years of time
and almost $200,000 in an endeavor to prove that the
electric furnace was not only correct scientifically, but
also possible commercially. They have solved the diffi-
culties that confronted Canadian iron workers and com-
pany managers, and it is to be expected that very shortly
Canadian ore will be electrically smelted in Canadian
furnaces. The iron industry is but in its infancy in
Canada. These new discoveries will lead to quick and
sure growth, and with it will develop many kindred and

‘dependent interests.
B —

THE RAILWAY LEVEL CROSSING.

The elimination of the grade crossing is no new
subject. As an engineering problem it is not difficult of
solution. As a matter of policy and of politics it is just
as contentious as the two-cent passenger rate. The
railways are quite willing to see grade crossings abol-
lished—but who is to pay? At the present time, for
every grade crossing that is being removed in Canada,
thirty new grade crossings are being put in. This, then,
is the place to start.

The construction departments of our railways have
avoided the expense of subways or overhead bridges,
but let it once be established that the final location must
provide for the elimination of grade crossings on certain
roads, and many of the excuses advanced on behalf of
level crossings would at once disappear. Knowing that
certain results had to be attained, slight changes in
alignment and grade lines would make easy that which
otherwise would appear impossible.

For a number of years the law has required a clear-
ance of twenty-two and a half feet for all overhead
bridges. This regulation has been one great factor in
preventing the elimination of many grade crossings.
This clearance may have been necessary in the days of
hand-brakes, when it was necessary for train men to be
on top of the freight cars, but to-day, with the universal
adoption of the airbrake, it is not necessary. The clauses
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in the rule books of our railways relative to ‘‘decorating”’
passing through station yards, etc., might well be modi-
fied. With changed conditions and new regulations it
should be easy to secure a modification of the regulation
with reference to clearance. A lessening of this clearance
distance by a few feet would lessen the cost of many
overhead bridges, and thus make possible the remova
of a large number of grade crossings. :

The great question is, ““Who must stand the ex-
pense?’’ Clearly, the railways must not be expected to
stand all the expense of correcting past errors. Rapid
transportation is the result of a public demand—the
public should stand a large share of the expense in
making rapid transportation safe. Although a railway
trades on what it is able to secure from the public rather
than what it may give the public, yet to earmark any
abnormally large per centage of railway revenue for
grade crossing elimination would simply mean a les-
sening of service in some departnient.

To replace all the grade crossings at once would be
out of the question. To postpone the work indefinitely
would be criminal. Arrangements should be made
whereby the Dominion, the municipalities and the rail-
ways would each pay a proportion of the cost of the
removal of level crossings, and an Act should be passed
regulating the increase of grade crossings.

—_— @ —

EDITORIAL NOTES.

Winnipeg is to have another skyscraper. The
G.T.P. Railway are preparing to erect a twelve-storey
office building. With the Western offices of the C.P.R.,
C.N.R. and G.T.P., Winnipeg has a long lead as the
Western railway centre.

LA i el

In the six years, 1902z to 1908, there was an increase
in the equipment of the C.P.R. of 659 locomotives, 842
sleeping cars and day coaches, and 23,190 freight cars
at an approximate cost of $37,000,000. This is equiva-
lent to one locomotive every three working days, one pas-
senger car every two days, and fourteen freight cars
each day during the entire period of six years.

D ——

PRECIPITATION FOR JANUARY 1909.

The precipitation was less than average over the greater
portion of Canada, but in the St. Lawrence Valley and in
New Brunswick it was somewhat in excess. The most mark-
ed feature, however, was the unusual snowfall in British
Columbia where even near the coast there was sleighing on
several days and the higher levels were soon thickly covered.
At the close of the month in the Western Provinces the depth
varied from a trace in Southern Alberta to 8 inches at Ed-
monton, 14 .at Prince Albert, and about 6 inches over most of
Manitoba. Ontario was snow covered, the depth ranging
from about 2 inches in the south to 27 inches in the Ottawa
Valley, and 21 inches in New Ontario. ‘Quebec and Northern
New Brunswick were buried under a depth of from 20 to 48
inches of snow, while the Maritime Provinces showed a white
mantle varying from 5 to 28 inches in depth.

Thickness of Ice. :

Thickness of ice as reported from various stations is as
follows :

Western Provinces.—Edmonton,
Hat, 24 inches; Swift Current, 30 inches;
inches; Minnedosa, 27.5 inches,

Ontario.—Port Arthur, 14 inches; White River, 14 in-
ches; Bruce Mines, 16 inches; Gravenhurst, 18 inches; Clin-
ton, 4 inches; Strathroy, 1o inches; Port Burwell, g inches;
Georgetown, 14 inches; Kingston, 7.5 inches; Lansdowne,
9 inches; Renfrew, 12 inches; Ottawa, 24 inches.

Maritime Provinces.—Chatham, 16 inches; Yarmouth, 8
inches; Sydney, 16 inches; Charlottetown, 12 inches.

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

Ten inches of snow is calculated as being the equiva-
lent of one inch of rain.

22 inches; Medicine
Qu’Appelle, 24

Depth in Departure from the

Station. inches, average of

twenty years.
Caloapyi Al el o e e 0.70 +0.22
Edmonton, sAlta, .. &h Ui sy 0.50 —0.22
SN CUPTenT Saske s s o) ar atoats 0.50 —o0.14
Winnipes, IMan: @i s s s 0.70 —0.13
PottiStanley Ont = s sl 2.70 —0.30
oronto, Ontl . SO Acinl s nas 294 —o0.31
Parry:Sound| (Onti i oe s 2.60 =130
Ottawa e Ome. 7 Ul A e 3.30 +0.28
ISingston MOt ol TR N N 2.30 —1.84
Monitreal: Que 2ot and sl 4.70 +1.01
@Quebec; {Duer U8 Vi Sl o 5.00 RISTo
Chatham, N& B e R 4.70 ) 20 (0
Ealitaxe BUS # U Lkl s 5.20 —0.56

VACEOTI8, B G, ks S e 2o te Saiiwiate 3.20 —1.42 |
Kamloons, B ot d ey sivals 0.8 —0.20

—_— e a@——

COMING MEETINGS OF ENGINEERING SOCIETIES.

—

Association of Ontario Land Surveyors.—February 23,
24, 25, 1909, Annual Meeting, Parliament Buildings, Toron-
to Killaly Gamble, secretary-treasurer, 703 Temple Build-
ing, Toronto.

Canadian Cement and Concrete Association.—First An-
nual Convention and Exhibition, March 1-6, 1909, St.
Lawrence Arena, Toronto. Secretary, A. E. Uren, 62 Church
Street, Toronto. Manager of Exhibition, R. M. Jaffray, 1
Wellington Street West, Toronto.

" Canadian Mining Institute.—March 3-5, 1009, annual
general meeting, Windsor Hotel, Montreal. H. Mortimer-
Lamb, secretary, Montreal. » '

Dominion Land Surveyors.—February 23, 24, 25 1qoo,
annual meeting, Ottawa, Ont. T. Nash secretary,

Northwestern Cement Products Assoel.atlon.—March 2-4,
1000, fifth annual convention, Minneapolis National Guard
Armoury, Minneapolis, Minn.

Ontario Provincial Good Roads Association,.—March 3,
4, 1000, Annual Meeting, County of York Municipa] Hall,
Adelaide Street, Toronto. J. E. Farewell, Secretary, Whitby,

Ont.
Providence Association of Mechanical Engineers,June

22, 1000, Annual Meeting. Secretary, T. M. Phetteplace:

)

. RAILWAY EARNINGS AND STOCK QUOTATIONS

i ¥ STOCK QUOTATIONS
4 527 P‘ EARNINGS TORONTO MONTREAL
; . ileage apital in a % i 2 Sales . .

NAME OF COMPANY Opérated |Thousands | Valge | - ek ending Fel. 4 | Price Price |\Wock FPlr’xces JPm.-e *Price &,alel:_

. : . Feb 6 | Jan 28 | Feb. 4 [gnad e'OS 3}16928. Feb, 4 E e;d

. , : e, | 1000 1908 08 09 09 |Feb ety B et

Canadian Pacific Railway ..... 8,920.6 | $150,000 | $100 | 1,175,000 80,700 | 151 150 172% 173} 880 (1508 150 (173} 173" 173} 73y s5e

Canadian Northern Railway....| 29869 -|......° .. ..} ..., 19.800 110,200 |.. Rl RSB G D §

*Grand Trunk Railway...... .. 8,568.7 . 226,000 100 603,570 | 448 543 . o e |

T BRSO ks B kg 305 (Gov. Road)].c..s.ns 20,600 . 8.000 |.. . ¢

Montreal Street Railway ...... 1383 18,000 100 . 67.876 681,071 its o e 150 |'1279°| 995 99 (114 206 m;i 2063 122,

‘Toronto Street Railway........ 114 8,000 100 67.053 DT ks SRR 113 28 |5 4 i b 1122 1205 120 | 5849
‘Winnipeg Electric.....0........ 70 6,000 FO00, - 59 s o e T L 140 136 1159 157 168 ~ 585 T.......... 58} 1564 170 160 ' 75' "

* G.T.R. stock is not listed on Canadian Exchanges, In London, lst pref. is

qudoted at 1013, 3rd pref. at 56 and ordinary at 19, : ‘
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MANCHESTER SHIP CANAL.

R. Dawson Harling.*

Whilst giving a general account of the history, construc-
tion and working of the Manchester Ship Canal, which
directly connects the inland city of Manchester with the sea,
and thus opens up direct communication between that port
and” every other seaport in the world, the lecturer directed
special attention to the engineering difficulties which had
been met with during construction, and overcome by the very
able band of engineers, headed by Mr. (now Sir) E. Leader
Williams, who now occupies the position of Consulting Engi-
neer to the Company, and his éssistant, Mr. W. Henry Hunter,

Barton Aqueduct, Carrying Bridgewater Canal Over the
Ship Canal.

now Chief Engineer of the company. Mr. Hunter is well-
known on this side through his connection with the Panama
Canal, as a member of President Roosevelt’s International
Commission of Engineers to advise on the “modus operandi’’
to be followed in the construction of the Panama Canal.

For the purposes of this lecture Mr. Hunter had sent over
various pamphlets and lantern slides which were of great as-
sistance to the lecturer, as a layman, in explaining the de-
tails of the various works.

This Ship Canal is entered from the River Mersey about
six miles above Liverpool. It is 352 miles in length, and as
originally constructed, had a depth of 26 feet. The depth
has recently been mcreased to 28 feet. The bottom width at
full depth is 120 feet, except at the locks, and also at the
docks at Manchester, where the width is increased, in the
latter place considerably. The locks are five in number, the
dimensions being as follows:—

Small. Intermediate. Large. Rise.
Eastham ...150 by 30 ft. 350x 50" 600x 80" .. 6”
I o R B S 350 x 45" 600 x 65" 14"6"
Briandis alaivleatis i ol dodd. DR 350 x 45’ 600 x 65" 16’ O
Bartony: | sl Lo s vy o i 350X 45" 600 x 65’ 15" 0"
Mode Wheel (Manchester) ....350 x 45’ 600 x 65" 13’ 0"

From the illustration it will be seen that the construction
of these locks is of a most durable character, the materials
used being granite and concrete. .From the Eastham locks
at the opening to the river to the next set of locks at Latch-
ford, twenty-one miles, the level of the water is affected by
the tides in the Mersey, a minimum depth of 28 feet being
preserved by the operation of the lock gates. Above the
locks ‘at Latchford a constant depth is maintained by means
of sluice gates.

The construction of the lock gates was particularly de-
scribed and illustrated by plans and elevation. The material
used.is Demerara Greenheart, grown only in the forests of
British. Guiana and adjacent territory. From long experience
this wood has proved its superiority for lock' gates over any
other hardwood, and is more adaptable for this purpose than
steel.: In the course of the Ship Canal there are over fifty
pai‘rs' in u'sé, 'e'acli l'eaf of which wéighs 'abOUt'IQO - tOnS-"

© *Abstract of an address given by Mr Harlmg before the'

Engineers’ Club, Toronto.

They are worked by hydraulic machinery built into the lock
walls. /

Across the path of the Ship Canal there have been con-
structed seven fixed bridges, five being railway and two road,
each bridge having -a clear headway of 75 feet from the
normal water level to the underside of the girders.

When the Bridgewater Canal (now a part of the Man-
chester Ship Canal undertaking) was constructed, about two
hundreéd years ago, the famous Engineer Brindley constructed
an equeduct to carry the .water of the canal over the River
Irwell. The bed of the Irwell is now the bed of the Ship
Canal,’ and in place of Brindley’s. aqueduct a triumph of
engineering skill was consummated in' the construction of
the famous Barton Aqueduct, as shown in the accompanying
views. It consists of a steel caisson mounted on a pier in
the middle of the Ship Canal, which was widened for that
purpose, with steel gates both at the land and equeduct ends
for the impounding of the water. Its length is 235 feet,
depth 6 feet, width 18 feet, span go feet, and weight of swing-
ing span T;450 gross tons.

The area of the Manchester Dock Estate is 406% acres,
including the water area of 120 acres. The quays (or
wharves) are 6% miles in length and 286% acres in extent.

There are nine docks, five of which. are used for light
draft vessels trading to and from British and continental
ports, and four for ocean vessels of a capacity up to 12,000
tons dead weight. Dock No. ¢ was constructed on part of
the site formerly occupied by the Manchester Race Course,
and was opened by His Majesty, King Edward the Seventh, in
July, 1905. It.is 2,700 feet long, 250 feet wide, and 28 feet
deep. The peculiarity about the construction of this dock
is seen in the appearance of the walls. . Usually these are
solid and in such docks much damage is done to steamers
moored against the quays by ranging, caused by the move-
ment of other craft to and from their berths. By means of
the concave arches, as seen in the illustration, practically all
this is avoided, and steamers can move about at any rate of
speed without disturbing the vessels moored to any appreci-
able degree. :

Another. important feature is the fine range of sheds on
the south side of this dock. There are five in number, four
of them being 425 feet long, and one 450 feet long; each is
120.5 feet wide, and connected with the others by covered
passage ways.

There is a ground floor, two intermediate floors, with a
flat rocf upon which cargo may be stored. These have been

New Dock, No. 9, Before Admission of Water, Showing
Arches, and Concrete Sheds.

built on the Hennebique system, the chief materials in the
construction being ferro-concrete, iron and steel.

The equipment of these docks consists of 53 hydraulic, .
65 steam, and g1 electric cranes, most of them moveable on
rails with a radius of 16 to 40 feet, capable of lifting from
one to 10 tons to a height from rall level of from 13 to 59
feet a 30-ton stearh crane; 47 locomotxves and 1,400 raxlway
wagons; six floating pontoons of a dead- welght capac1ty of
800 tons each and all modern apphantes for glvmg vessels
quick despatch
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There is also a pontoon sheers capable of dealing with
weights up to 250 tons, with a lift of 21 feet.

There is a range of thirteen single floor, one two- -floor,
six three-flocr, five four-floor, and twelve five-floor  transit
sheds, fitted w1th the most modern appliances, including a
cold transit shed, for the sorting of frozen meat and other
perishable produce; also thirteen warehouses, seven storeys

Eastham Locks Before Admission of Water.

each, with 27 friction hoists worked by gas engine; az;d in
Trafford Park adjoining the docks, the Ship Canal Company
have four single-floor warehouses, each 300 feet by 100 feet.
The docks, quays, sheds and warchouses are lighted by
electricity, and there are 30 hydraulic and 16 electric capstans
on the quays.

The Port of Manchester is noted from the fact that it has
had built a grain elevator, 1% million bushels’ capacity, the
first one to be built in Great Britain on the American plan
It is divided ito 268 separate bins. The following operations
can be performed simultaneously:—

(a) Discharging from vessels in the docks at the rate
of 350 tons per hour.

(b) Weighing in the tower at the water’s edge.

(c) Conveying to the house and distributing into any of
the 268 bins.

(d) Moving grain about within the house for changing
bins or for delivery, and weighing in bulk at the rate of 500
tons per hour.

(e) Sacking grain, weighing, and loading sacks into 40
railway wagons and 18 carts simultaneously.

(f) Conveying from the elevator into barges or coasters
at the rate of 150 tons per hour, if in bulk, 250 sacks per hour
if bagged.

An important feature in the elevator is Metcalf’s Patent
Dryer, which is capable of drying 5o tons of grain at one
operation, and grain can be moved to and from the dryer to
any bin in the house. The foundations of a similar elevator
have been laid at the east end of No. g dock.

Near the last set of locks (Mode Wheel) are the Man-
chester Lairages and Foreign Animals Wharf. The site is
twelve acres in extent, with wharfage on the Ship Canal of
8,000 feet. There is accommodation for 1,850 cattle and 1,500
sheep, and there is land still reserved to provide, when fully
utilized, a total accommodation of 3,000 cattle and 3,000
sheep. The equipment consists of the most up-to-date ap-
pliances for feeding, slaughtering, chilling and distributing.
All the steamers sailing from the North Atlantic ports to
Manchester carry loads of cattle from 270 to 684 each.

Regular lines of steamers trade direct from Montreal and
Quebec, (in summer weekly), St. John, N.B., and Halifax,

S., (in winter fortnightly), Boston, New York, and Phila-
delphia, (each fortnightly). During the cotton season regular
lines run from Galveston, New Orleans, Pensacola, Savannah
and Brunswick. '

A very large trade is done direct with British, European,
A51at1c and Australasian ports. ‘

To finance this undertaking an enormous capital was
necessary, amounting to over 92 million dollars. Very great
progress has been made towards’ the financial success of the
concern, although it will be several years before any dividend
can be paid to shareholders. At the close of 1907 all the
costs of operating had been paid, together with interest on
loans and debentures. Everything looked bright for the pay-
ment of at least a small dividend in this present year or
next. The universal trade depression of 1908; however, has
postponed this long-looked for event. for the present. The
Ship Canal was opened for traffic 1st January, 18094, and for
fourteen years the traffic and revenue increased .gradually,
as will be seen from the following table :—

Tons. A.
i o 7 IS ANl s S B, P 925,650 07,001
LOEP R e v e R L B R 1,358,875 137,474
5 e nraRt e SR M B B 1,826,237 182,330
1807 M T v o e 2,065,815 \ 204,664
2107 AP AN IR A S s R 2,505,585 236,225
TS GO AT e et oo A B 7 2,778,108 264,775
) {6,070 B0 AR SER KIS Rt e I 3,000,516 200,830
7010 At ISP R UL SOPTR 2,042,303 300,517
1002 R R R 5 3,418,050 358,401
p s (o SRR RSB R S e N 3,846,805 397,026
s (o) (M RO i g s ST B g 3,017,578 418,043
) (o]0 RIS AR B8 i e Ry R 4,253,354 440,436
30007 Ve il R s 4,700,024 408,837
{0 [ A igutli oo U e o 5,210,750 535,585

The commercial success, however, is indisputable. The
city of Manchester and other towns in the vicinity have all
felt the advantages that the operation of the Ship Canal has
brought with it. The depression that clung to trade in this
district year after year during the ’seventies and ’eighties to
such a degree that the merchant and manufacturer were in-
clined to cry “Ichabod,” has been removed, and prosperity

Barton Aqueduct, Open to Allow Vessel in Ship Canal
to Pass.

has spread her wings abroad, owing largely to the presence
of this Great Waterway. Even the shareholder in very many
cases has received indirectly very handsome dividends from
the commercial success of the Manchester Ship Canal.

—_—_——

(o PATENTS.

The following is a list of Canadian patents recently ob-
tained through the agency of Messrs. Ridout & Maybee, 103

Bay St., Toronto, from whom further particulars may be
obtained.

Pedro Zerbino, automatic gate; G. Angelini, micro-
phones; I. P. Doolittle, stamp and ticket holder; J. R.

Mallyon, apparatus for turning leaves of books; J. E. Dun-
can, insulator; J. E. Duncan, cable hanger; F. H. Pierpont,
cutter grinding machine; Turnbull & Goding; steam gener-
ator; H. W. Garratt, locomotive; J. Bowey, Jr., suction gas
producer; Rollin N. Calkins, extracting volatilizable products
from wood; Rollin N, Calkins, steam retort; Rollin N. Cal-
kins, fire retorts; John Muir, agitator for concrete mixer;
Wm. J. Graham, junction box.
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THE RAILWAY CROSSING.

Its Development and Proposed Ellmlnaflon.

F. L. Somerville, M.C. Soc. C.E.

The grade crossing question has been much in evidence
lately and has been a subject of grave consideration by the
people of the United States for some time.

Every time one opens a paper and reads of another
grade crossing accident one realizes that the time has come
when the public, to insure its safety, must take the matter up
and deal with the whole subject in a businesslike manner.

The present conditions leave much to be desired.
Speaking generally the steam railways, even in large cities,

standard of the continent. The result being that, in most
cases, the railways crossed the roadways at grade.
The Danger of Grade Crossings.

At first railway traffic was light, trains were slow and
infrequent and, except in the larger towns and villages traf-
fic on the roadways was also light. The people were anxious
for railways and were willing to run whatever risk might
arise from the mixture of traffic on the crossings.

The advent of the railway was followed by an increase
in the rural population and a consequent increase in that of
the existing towns.- New towns were established, manufac-
turing” encouraged, and new manufacturies started. Exist-
ing railways were rapidly extended and new railways -built
thus opening lands for settlement.

The result of this growth with the consequent increase

adhere closely to the natural surface of the ground and cross
the streets at grade. Conszquently a stranger may, at times,
" be puzzled to know whether he is. standing on a street car
line or on the tracks of the Grand Trunk, the Canadian
Pacific or the Canadian Northern Railways and only awakens
to his position upon hearing the monotonous death bell or
screech of a steam vitalized monolith. Railroads, street car
tracks and public roadways cross and recross one another
not only to the danger of the public, as is constantly in
evidence, but also at the expense of much loss of time and
delay to both railroad and ordinary traffic, to say nothing of
the loss of temper to the unfortunate individual who, having
just one minute to catch a boat, say at the Yonge Street
wharf, is compelled to watch an extended panorama of
various designs of freight cars pass between him and the
wished-for ‘boat.

This condition of affairs is, however, the inevitable
attendant of a young and rapidly growing country. No per-
son or corporation is to blame in the matter. It has, how-
ever, become a matter of vital importance and must be alter-
ed. To do so will take time and money. It is a mnational
question and must be so treated. It is not only a railway
question but it is a people’s question and both parties must
approach it in a fair and unprejudiced spirit.

It is the purpose of this paper to briefly point out the
conditions which have led up to the present difficulty, how
far and by what means the question has been met up to the
present time, and generally to point out a few of the engi-
neering points which have to be considered in eliminating
grade crossings under various topographical conditions.

The Evolution of the Crade Crossing.

The first settlements naturally were on the coast and on
the banks of rivers navigable by sea-going vessels. As
population and trade with the interior increased the rivers
and lakes became the channels of transportdtion. By short
roads or portages obstructions in the waterways were over-
come, settlements were established along the waterways and
on thé shores of the lakes and to facilitate communication,
roads more or less parallel to the waterways, Were construct-
ed, followed by roads which struck across country cutting
off the detours caused by the windings of the streams and
opening up the country lying back of the navigable waters.
Then as settlement increased the land was laid out into farm
lots in a more or less systematic manner and other roads
were constructed which acted as feeders to the main roads.

Traffic increased /but transportation by road remained
slow, difficult and expensive and the waterways were called
to assist by means of canals and locks and harbors were
established at points, more or less suitable, on the banks of
the rivers and lakes.

This was the condition of affairs when the railway made
- its appearance. :

The advantages of steam railway transportation were
soon appreciated and every inducement was held out to in-
vite capital for railway construction.

The country, however, being sparsely settled and money
difficult to raise it was a question of the cheapest possible
kind of railway or no railway.

In the grading of the roadbed lay the greatest factor of
practicing economy and consequently a grade line following
as closely as possible the surfgce of the ground became the

in traffic-made the existence of the grade crossing a source
of danger, increasing.in proportion to the amount of traffic
| on the railway and of travel ‘on the highway.

In course of time the railways - found it mecessary to
build additional tracks on which to handle the increased
traffic. In some cases; such as the Pennsylvania Railway,
the New York Central and Hudson River Railway, and the
New York, New Haven'and Hartford Railway, it has been
found necessary to provide four tracks to properly handle the
traffic.

Protection of Grade Crossings.

As traffic and tracks increased so the danger of cross-
ings at grade increased, and various attempts were made to
minimize the danger; automatic bell signals (not always re-
liable) were installed, watchmen (generally worn out Ser-
vants of the railway companies) were placed at the crossings
to warn the public. At the more dangerous crossings watch-
men were put in charge of gates; where electric roads
crossed the steam railways, derails have been installed
which, however, have not always served the desired purpose.

The above methods of protection' proved only partially
successful, accidents still happened, people, in spite of

| warning of bell, watchman or gate were killed or injured.

Both the highway and, in many cases, the railway traffic was

delayed, train speed was reduced by statute or otherwise

seriously interfering with the working of the system.
Legal Measures Taken in Massachusetts.

In 1873 the State of Massachusetts appointed a commis-
sion to deal with the question of minimizing the danger of
grade crossings.

The general law provided that no mnew railroad track
should cross any existing public highway at grade and no
new public highway should cross any existing railroad at
grade without the consent of the board. While the board
endeavoured to restrict grade crossings it sometimes, under
pressure of local interests, or on account of cost departed
from its general policy by permitting grade crossings and in
many cases such crossings were authorized by direct action
of the legislature.

In 1873 the board secured the passage of a law whereby
municipalities and railway companies might agree to sepa-
ration of grades, the cost being apportioned by a commis-
sion appointed by the Supreme Court.

The number of grade crossings abolished under this
law hardly kept pace with the new ones established.

Subsequently the board was authorized to order gates or
flagmen. In spite of this, however, accidents occured and
the board continued to advocate, and the public demand, the
abolition of the more dangerous crossings.

After several enquiries and reports the legislature.in
1890 passed a'law which, in brief, provided

That the railway or the municipal authority have power
to petition the Supreme Court to appoint a Special commis-
sion to deal with the questions of: '

(a) ‘Abolition of grade crossings.

(b)- Methods of separation of grades.

(c) By whom the work should be executed.

As to cost it was provided that 65 per cent. be paid by
the railway company, not more than 10 per cent. by the
municipality, and the balance by the State, the latter contri-
bution being limited to $500,000 a year for ten years.
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The original law provided that the railway grade should
not be changed without the consent of the directors of the
railway company. 'This being coiisidered an obstacle to cer-
tain desirable reforms the board of railway commissioners, as
a disinterested party, was substituted in lieu of the directors.

The law provides for the abolition of grade crossings by
agreement between municipalities and railway companies if
approved by the board, 20 per cent. of the cost to be borne
by the state and the balance by the parties according to
agreement.

Action of Other States.

Other States have followed the example of Massachusetts
by placing part of the cost of the elimination of grade cross-
ings on the public, but some have forced the railways to bear
the whole cost without any public contribution whatever.

In most cases the municipalities have been compelled to
take the initiative in negotiations. In the neighborhood of
large cities, however, or under <circumstances of heavy,
frequent and fast traffic the railways have often taken the
initiative.

The Pennsylvania Railroad, while invariably avoiding
grade crossings on new work, has in the last six years been
eliminating many old grade crossifigs. On January 1st,
1002, on the lines of heaviest traffic between New
York and Washington and bhetween Philadelphia and
Pittshurg there were 904 grade crossings, while up to January
1st, 1908, 568, or more than 50 per cent., were abolished.

The completion of the new Washington terminals marks
the consummation of the plans of the late President Cossatt,
viz., to eliminate all grade crossings in the important cities
between New York and Washington. This has involved the
elevation or depression of tracks in Jersey City, Newark,
Elizabeth, New Brunswick, Trenton, Philadelphia, Chester,
Wilmington, Baltimore and Washington. '

Of the 101 grade crossings between Altoona and Harris-
burg on January 1st, 1902, only 51 remained on January 1st,
1908, another 50 per cent. reduction. '

Elimination of Grade Crossings.

No fixed method can be established for the elimination
of grade crossings. Each requires individual consideration.

The main considerations are:

(a) The topographical environments.

(b) The railway grades.

(c)) The highway grades.

(d) The nature and vaiue of the buildings in the vicinity.

(e) The character of the railway traffic.

(f)) The character of the highway traffic.

The varidus methods may be classified.

1st. Elevation of track without interference with high-
way.

2nd. Depression of track without interference with high-
way.

srd. Elevation of highway without
track.

4th. Depression of highway without interference with
track.

sth. A combination of the 1st and 4th.

6th. A combination of the 2nd and 3rd.

In thinly populated districts or where property is not of
great value, grade crossings may often be eliminated by
consolidating two or more roadways into one and conveying
it under the tracks by a subway or over by a bridge a§ may
be suitable. i

A point to be considered, more \particularly in Canada,
where the law calls for a clearance over the highway of four-
teen feet and over the tracks of twenty-two feet six inches,
is that lTess disturbance of existing grades is caused by carry-
ing the tracks over roadways than by carrying roadways over
tracks. ' : : '

In 1802 on the question of the elimination of grade cross-
ings in the city of Buffalo, Messrs. E. L. Corthell and A. W.
Locke report: RS e

“Where sidings are not too numerous it will sométimes
be found to be cheapest to raise or lower the tracks rather
than to confine the change altogether to the streets. In

interference w'th

cities the latfer plan is apt to entail large expense for dam-

ages done to a‘djoinfng estates, while as a general thing,
damages for changes in the grade of the railroad cannot be
recovered by adjoining owners.”’

In towns where the natural surface of the ground is fairly
level, where good drainage cannot be easily obtained, and
where the highway crossings are not far apart it will be
found cheaper to elevate the tracks, making an easy gradient
at each end of the elevation. This method is applied at
Chicago, on the old Colony road and the New Haven road in
Boston, at Bridgeport, etc.

In valley towns where the railways descend by grades
more or less steep from either side and where the towns
have spread out onto the highground with grade crossings
throughout, the best method may be to elevate the tracks on
the low ground and depress them on the high ground thus
improving the railway grades and, at the same time, abolish-
ing the grade crossings. . A good example of this method is
the D. L. and W. Railway in Newark, N.J., where 26 grade
crossings where changed into four undercrossings and
twenty-two overhead crossings by the highways and the
railway grade was reduced from 3 per cent, to 1.15 per cent.

Where towns are on high ground and good drainage can -

"be obtained it may be better to depress the tracks thus de-

creasing the total rise and fall of the railway.

Where the tracks run alongside of or at the foot of a hill
consideration is necessary before deciding whether the tracks
or the roadways should be elevated. If the streets leading
from the highground to the tracks are steep and the land be-
yond the tracks is sparsely occupied it may be possible to
carry the roadway over the tracks with little interference or
damage to the property adjoining the roadway. Before com-
ing to a decision, however, calculation should be made of
the value of such interference or damage, if any, to which
should be added the cost of building the bridges and ap-
proaches and the total thus found should be compared with
the cost of elevating the tracks with any damages that may
be incidental thereto. If drainage can be obtained it may be

‘possible to partially depress the tracks or the roadways, but

if this is done the cost of interference with underground pipes
must be considered. y

Where the tracks run along the bottom of a narrrow val-
ley it is obvious that overhead bridges are eminently suitable
where the necessary clearance can be obtained. By adopt-
ing this method the grades of the roadways will be improved.

Incidental. Injury.

All such grade alterations cause more or less injury to
adjoining property. If the roadway levels are changed
access to such properties will be interfered with. If the
roadways or tracks are depressed there may be trouble with
underground pipes or conduits. If the elevation of the. tracks
is changed sidings leading to factories will be affected, but
in most cases this can be remedied by using short steep
grades as has been done at Philadelphia, where grades of 5
per cent. are used on sidings leading from the depressed
tracks to the Baldwin locomotive works and other industries.
Where the tracks are elevated it may often be advantageous

.lo maintain the sidings at the level of the elevateq tracks,

especially where the inward shipments can be dumped from
the cars.
The Situation in Canada.

While some grade crossings in Canada have been elim-
inated this has generally been incidental to grade improve-
ment of the railways as, for instance, at Brantforq and Paris
afid on the line between those towns. ;

Up to the present time few systematic attempts have
been made to deal with the subject, the only ones known to
the writer being the proposals of the Grand Trunk Railway
to eliminate grade crossings in Montreal ang ip London,
neither of which have yet been carried out on account of non-
agreement between the cities and the railway.

Teh Toronto Scheme.

The attempt recently made to solve the problem so far

as the tracks along the waterfront in Toronto are concerned

is without doubt the most important step that has yet been
‘taken in Canada, and as the Railway Commission has given

its decision on part of the scheme it may be interesting to
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describe the proposal at some length and to give the reasons
which lead the writer and the other engineers associated
with him in advising the city, to recommend the elevation of
the tracks on that portion of the scheme on which they were
consulted.

On the westerly side of Toronto the city is approached
by—

1st. A line from the north' (from Barrie and North Bay),
owned by the Grand Trunk Railway.

2nd. Lines running parallel from the northwest (from
West Toronto) and owned by the G.T.R. and C.P.R.

3rd. A line from the west (from Mimico and Hamilton),
owned by the G.T.R. and used jointly by the G.T.R. and
CPiR:

Of these the first two approach each other near Dundas
Street and from there run parallel to Bathurst Street, where
they are joined by the third line and from which point they
run over common tracks to the Union Station.

As lines Nos. 1 and 2 are on a long steep gradient it
would be impracticable to change their grades, but a start
has been made to solve the problem of grade separation by
carrying Dundas Street over all the tracks and by building
subways at Lansdowne Avenue and at Queen and King
Streets, leaving, between Dundas and Bathurst Streets, only
two grade crossings: at Brock and Strachan Avenues.

On line No. 3 the track descends on a steep grade from
Mimico to the Humber River, where it is only a few feet
above the level of the lake. From the Humber it runs level
along the lake shore to Sunnyside, from which point it rises
rapidly to the high ground at Dufferin Street, from whence
it falls to nearly the lake level at Bathurst Street, where it
joins lines Nos. 1 and 2. From Bathurst Street it runs level
to the Don River, from whence it rises rapidly to East
Toronto and Scarboro’.

A short distance west of the Don the C.P.R. and the
C.N.R. diverge from the last «described line and run in a
northerly direction along the westerly bank of the river.

From the Humber to Bathurst Street all the crossings,
except Strachan Avenue, which crosses the tracks by an
overhead bridge, are grade crossings. Bathurst Street
crosses by means of an overhead bridge leading from the
high ground on the north to the ‘“Old Fort.” At Spadina
Avenue a bridge carries the roadway over some G.T.R.
freight tracks which lie immediately below the northerly
bluff, but the main lines are crossed at grade. At John and
York Streets the roadway are carried across all tracks by
bridges and from York Street to the Don River the tracks
run for the greater part of the distance along the southerly
side of Esplanade Street, and all streets cross at grade.

From the Don River to East Toronto all streets cross at
grade except Gerrard Street, which passes under the. tracks
and Main Street in East Toronto, which passes overhead.

On' the westerly bank of the Don River the C.P.R, and
the C.N.R. (which. latter railway runs over the G.T.R. Belt
Line) cross all streets at grade except at Gerrard Street,
where a high level bridge, spanning the valley, carries the
roadway over the tracks and the river.

The lines above described divide themselves into the fol-
lowing sections :

1st. The portion from the Humber to Bathurst Street

2nd. From Bathurst Street ‘to the Don.

srd. From the Don to East Toronto.

4th. Along' the valley of the Don.

As regards section No. 1 it is proposed to elevate thea
tracks ‘between the Humber and Sunnyside passing over the
roadways,and to depress them = between Sunnyside and
Bathurst Street, passing under ‘the roadways. All parties
are agreed that this is the proper way to treat this section,
but the matter becomes somewhat complicated on account of
the work lying in two, if not three municipalities, and on
account of the proposal to close certain of the crossings. A
final solution has not yet been reached, but the question is
to come before the Railway Commission in March next. -

Section No. 2 has for some time past been the subject of
much controversy, and was only settled a short time ago by
the Railway Commission, after a lengthy hearing, deciding

LA 2

cyard at the foot of York Street, and on the unloading tracks
-along Esplanade Street, and that considerable changes would

in- favor of elevated tracks, and ordering the railway. com-
panies to prepare plans for its approval.

The danger of the grade crossings on the waterfront,
more particularly at Bay and Yonge Streets, where, during
the summer months, large crowds cross the tracks in going
to and from the boats, has long been recognized, but no
systematic attempt was made to deal with the problem until
the railways applied to the Railway Commission for approval
of the plans of the proposed new passenger station near the
lower end of Bay Street.

It was at once seen that, if a new station were built, it
would prevent, for many years to come, any change in the
level of the tracks and would confine the solution of the
crossing question to the adoption of overhead bridges.

The Toronto Board of Trade took the matter up and
after much consideration and under the advice of Mr. J. W.
Moyes, of Toronto, and of the late Mr. R. H. Berrian, C.E.,
prepared a plan showing a scheme of partial elevation,
whereby the main lines were to be elevated, but local freight
tracks were left on the street level. X

This plan did not, in the opinion of the City Council, go
far enough as it was its wish, that all tracks should be re-
moved from the street level, especially at the more busy
crossings.

City Engineer C. H. Rust called in, in consultation, Mr.
W. F. Lye, C.E., of Montreal, M, R. Isham Randolph, C.E.,
of Chicago, and the writer, and a plan was finally drawn up
and submitted to the Commission which removed all tracks
from the streets between Bathurst and Cherry Streets, and
also between the Don and Pape Avenue.

Before finally deciding on a plan the question was con-
sidered from every point of view and the proposition to cross
the tracks by several overhead bridges was carefully ex-
amined.

It was found that between Yonge and Parliament Streets
there are twenty-nine public and private crossings that the
approaches to the bridges would extend into the waters of the
bay, that the approaches on the north side would interfere
seriously with existing buildings, that the grades of the ap-
proaches would reduce the loads or require additional horses
to haul them over the bridges, that the closing of the exist-
ing crossings would necessitate a much increased length of
haul to and from property lying south of the tracks, and that
while the cost of building the bridges might be compara-
tively light the damages incidental to building them and
their approaches and to closing the existing crossings would
be very heavy.

Fortunately reliance had not to be placed on theory only
as the existence of the York Street bridge, where additional
horses, have constantly to be kept to assist teams going to
and from the C.P.R. freight yard, gave an illustration of the
increased cost of hauling loads over such a bridge, and in
giving evidence before the Commission Mr. Elias Rogers,
of the Elias Rogers Coal Company, estimated that if over-
head bridges were built and their existing crossing closed it
would be necessary for that company to provide one hun-
dred additional horses during the busy season.

On the other hand it was recognized that, if the scheme
of elevated tracks were adopted, the railways would be
seriously inconvenienced while the work was in progress,
that it might be necessary to make many changes in the

methods of handling freight, more particularly in the C.P.R.

have to be made in industrial establishment which are now
served by private sidings.

A comparison of the disadvantages as above described
showed to the satisfaction of the city’s engineers that the
balance was in favor of elevated tracks.

A great advantage that was common to both schemes,
when completed, was the absolute separation of roadway and
railway traffic, thus relieving the roadway traffic from annoy-
ing delays and permitting the railways to run at speed with-
out fear of collision between the two classes of traffic. It
was, however, seen that, while there was little to choose be-
tween the two schemes so far as increased safety in handling
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trains was concerned, there was a marked advantage, so far

as the roadway traffic was concerned, in the track elevation
as the traffic between the water and the city could pass un-
obstructed-over the existing roads, using the present grades
without having to be raised to the height that would be
necessitated by overhead bridges.

Acting on these views certain plans were prepared show-
ing all the tracks along the waterfront elevated, which plans
were submitted to the Railway Commission, not as a final
solution of the problem, but as a suggestion showing that
the elevation of the tracks was practicable.

After a lengthy hearing, during which many details
were discussed, but which it is not necessary to enter upon
here, the Railway Commission gave a decision in favor of
elevation of the main lines, leaving the freight tracks east
of Church Street on the surface but limiting the movement
of cars on them to certain hours at night, and instructing
the railways to submit complete plans for their approval
within three months from the date of the order.

On section No. 3 a slight elevation of the tracks east of
the Don will permit of subways at Eastern Avenue and Queen
Street, and the topography lends itself to the construction of
subways at most of the other crossings, but, in the writers
opinion, arrangements should be made for their construction
before the adjoining property is built upon.

On section No. 4, where the tracks run along the valley
of the Don, the high banks on either side emphasize the use
of high level roadway bridges as being the best solution: of
the problem.

The Railway Commission.

In the opinion of the writer Canada is fortunate in hav-
ing one board of commissioners for the whole Dominion—as
this tends to uniformity of practice and the Commission is
free from local or sectional influences. From his experience,
which dates from the inauguration of the hoard, the writer
is satisfied that the members of the Board try to hold the
balance fairly and honorably between the public and the rail-
ways. Their powers are greater than those of most of the
boards in the United States,.and they have the power of ap-
portioning the cost of such improvements as have been sug-
gested in this paper between the municipalities and the rail-
way companies. ‘ -
Apportionment of Cost.

In the earlier portion of this paper it was shown that
grade crossings have become acutely dangerous by reason of
the increased traffic on the railways and the increased popu-
lation of the country which would, to a large extent, have
been impossible without the assistance of the ra11ways and
there are strong arguments in favor of the public in cities
and towns bearing a portion of the cost. However, there
are many crossings in the rural districts which were com-
paratively safe when the railways had but one track with in-
frequent train service which have been rendered dangerous
by the increased quantity and speed of the railway traffic
and the multiplication of tracks. On many such crossings
the highway traffic. has remained nearly stationary, and on
some, by reason of the construction of the railways, it has
decreased. ; In such cases, it appears to the writer that, as
the ingreased danger has been caused wholly by the rallway,
- it would be unfair to make the users of the highway bear
any portion of the cost of the increased protection.

In the urban districts and on main lines of heavy and
fast traffic the grade crossing question is a serious one—the
public demands and the railways are forced to run frequent
and fast trains with the result that every grade crossing is a
source of danger. ' Every accident is regretted by the officials
of the railways, but no railway in Canada has the money, nor
has it the means to raise the money to properly protect every
crossing, and many of thé municipalities are so situated fin-
ancially that they can only contribute a small amount, if any,
towards this object: In the United States where each State
has separate jurisdiction many of them have large sums to
promote increased safety, but in Canada, where nearly all the
steam railways- are under the - ]urlSdlCthn of the Federal
Government, the provincial authorities have so far done
nothing.

Both the Federal and Provincial Governments are the
guardians of the public interests, and it is the opinion of the
writer that no new railway should be authorized in the more
thickly settled districts unless all crossings are protected,
and that on the older roads some course should be adopted
whereby one or both Governments should contribute towards
the expense of eliminating the unprotected crossing.

This is not beyond the powers of leglslatmn and the
writer would suggest that each Government set aside a sum
of money each year to be spent for this purpose, such sums
to be apportioned as regards the contribution of the Federal
Government by the Dominion Railway Commission and as
regards the contribution of the Provincial Government by a
board to be appointed by that Government.*

In conclusion the writer appreciates that the limits of
this paper have prevented him from  touching upon many
points that are wcrthy of :much consideration, but he sub-
mits it in the hope that what he has said may throw some
light on what has become a serious problem and may lead
to systematic action‘being taken.

—— D ——

ENGINEERING SOCIETIES.

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

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

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

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

CANADIAN ELECTRICAL ASSOCIATION.—Presi--
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,
Canadxan Electrical News, T0r0“t0

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

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

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

CANADIAN SOCIETY OF CIVIL ENGINEFRS —413
Dorchester Street West, Montreal. President, Geo. A. Moun-
tain; Secretary, Prof. C. H. McLeod. Meetings will be
held at Society Rooms each Thursday until May. 1st, 1900.

QUEBEC BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—Chairman, L. A, Vallee; Secre-
tary, Hugh O’Donnell, P.O. Box 115, Quebec. Meetings
held twice a month at Room 4o, City: Hall,

TORONTO BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—96 King Street West, Toronto.
Chairman, C. H. Mitchell; Secretary, T. C. Irving, Jr.

Traders Bank Building.
i L‘/EIANITOBA BRANCH OF THE CANADIAN SOCIETY

OF CIVIL ENGINEERS.—Chairman, H. N, Ruttan; Secre-
tary, E. Brydone Jack. Meets first and third Friday of cach
month, October to April, in University of Manitoba.
CANADIAN STREET RAILWAY ASSOCIATION.—
President, J. E. Hutcheson, Ottawa; Secretary, Acton Bur-

EN-
President, H.

rows, 157 Bay Street, Toronto.

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

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec-

retary, T. Nash.

*Since writing the above paragraph the writer notices
with pleasure that action on lines similar to those suggested
therein has been proposed in the Federal Parliament,
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. ENGINEERS’ CLUB OF TORONTO.—g6 King Street
West. President,, A. B. Barry; Secretary, R. B. Wolsey.
Meeting every Thursday evening during the fall and winter
months.

° MANITOBA LAND SURVEYORS.—President, Geo. Mc-
Phillips; Secretary-Treasurer, C. C. Chataway, Winnipeg,
Man. |

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

ONTARIO LAND SURVEYORS’ ASSOCIATION.—
President, A. F. VanNostrand; Secretary, Killaly Gamble,
703 Temple Building, Toronto.

“ WESTERN SOCIETY OF ENGINEERS, 1735
Monadnock Block, Chicago, Ill.—Andrew Allen, President.

CRDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

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

6037—January 14—Authorizing the Bell Telephone Com- |
pany to place its wires across the G.T.R. tracks at water- |
front, west of John Street, Toronto, Ont. ‘

6038—January 14—Authorizing the C.P.R. to construct |
three branch lines , or spurs, on Lot 12, Concession 4, Town-
ship Balfour, District of Algoma, Ont., near Larchwood sta-
tion, into-premises of the Larchwood Lumber Company ; and
that .the said branch lines be completed within 2 years from
the date of this order.

6030—January 12—Authorizing the G.T.R. to provide
folding gates at its crossing on Rode de Lima Street, Mont-
real, on or before April 15th, 1909, the city to bear one-half
the cost of protection, maintenance and operation of said |
gates; and.further ‘ordering that the city be in no way re-
sponsible. for damages resulting from negligence of the man
in the tower.

6040—November 11—Authorizing the G.T.R. Company
to construct certain branch lines of railway in the city of
Hamilton to the premises of the Hamilton & Toronto Sewer
Pipe Company and the Fowlers Canadian Company.

6o41—January 14-—Authorizing the Manitoba Govern-
ment Telephones to place its wires across the tracks of the
C.N.R. at public crossing 10 miles northwest of St. Boni-
face, Man. \

6042— January g—Authonzmg the Louise Telephone
Company .to place its wires across the C.P.R. tracks between
Sections 30-2-11 and 25-2-12, between Sections 30-2-11 and
31-2-11, and between Sections 4-3-11 and 5=3-11, all west of
first merldlan Manitoba.

6043——January 14——Authonzmg the town of Megantic,
Que., to lay an eight-inch sewer pipe under the C.P.R. tracks
in St. Agnes Ward, Megantic, Que.

6044—January 14—Authorizing the Board of Light and
Heat, Commissioners of the city of Guelph, Ont., to place 4
wires across the G.T.R. tracks at Crimea Street, Guelph.

6045—January 14—Authorizing the Manitoba Govern-
ment Telephones to place its wires across the C.N,R. tracks
one mile west of Grays, Man,

6046—January 14—Authorizing the C.P.R. Company to
use and operate the bridges on the Emerson section of its
line of railway, at mileages 28.2 and 53.6; and rescinding
order No. 5712, dated November 27th, 1908. ‘

6047—January 14——Author1zmg the Kinloss & Lucknow
Telephone Company to place its wires across the G.T.R.
tracks one mile west of Lucknow station; Ont.

6048—January 8—Dismissing application of the R. Laid-
law Lumber Company, Totonto, for an order directing that
order No. 4088, dated July 8th, 1008, be made retroactive so
as to apply to all cars loaded with lumber received at Toron-
to over the G.T.R. from February, 1907, until the interswitch-

ing arrangements prescribed by the Board became effective |

September 1st, 1908, and switched by the C.P.R, to the ap-
plicant’s siding at Dundas Street, Toronto; also that.the

=

Railway Company refund $42 as demurrage. on eight car-
loads received at Toronto, April 1907.

6049—January 11—Authorizing the city of Hamilton to
lay an iron sewer pipe under the T.H. & B. Railway Com-
pany’s tracks at the intersection of Sanford Avenue and the
Welland branch of the company’s railway.

6os0—January 13—Authorizing the city of Hamilton to
lay a water main under the Port Dover branch of the G.T.R.
where the same crosses Wentworth Street, Hamilton, Ont.

60o51—January 12—Approving location of the C.N.O:
Railway Company’s line from Udney, Mara Township,
County Ontario, Ont., toward Orillia; and granting leave to
the C.N.R. Company to construct its railway across interven-
ing highways in the Township of Mara.

6052—January o—Authorizing the Peoples’ Telephone
Company and E. P. Smith, of Johnville, Que., to place wires
across the C.P.R. tracks near Johnville station, Que., and re-
scinding order No. 5636, dated November 3rd, 1908.

6053—January 11—Authorizing the C.P.R. Company to
construct a branch line in the city of Winnipeg, Man., across
portions of blocks, 40, 41, and 42, and a lane in the rear of
Brant Street.

6054—January 11—Authorizing the C.P.R. Company to
construct branch lines or spurs in the city of Winnipeg to
and into the premises of the Anchor Elevator and Warehous-
ing Company.

6o55—January 15—Authorizing the Alberta Railway and
Irrigation Company to construct a branch line of railway on
the Blood Indian Reserve, to a point in Lot 3, Block 32, in
the town of Cardston, all located in Section 9, Township 3,
R. 25, W. 4 M., Alberta.

6056—January 15—Authorizing the Edmonton & Slave
Lake Railway Company to construct a spur to Morinville
Mines, Alta., through Township 55, R. 25, W. 4 M., Alberta.

6os57—January 15—Authorizing the Bell Telephone Com-
pany to place its wires across the tracks of the Lake Erie &
Detroit River Railway Company at Adelaide Street, London,
Ont.

6o58—January 15—Authorizing the Mission Telephone
Line to place its wires across the tracks of the C.P.R. Com-
pany at Dewdney station, B.C.

6050—January 15—Authorizing the Bell Telephone Com-
pany to place its wires across the tracks of the Lake Erie &
Detroit River Railway Company at Adelaide Street, London,
Ont.

60o60—January 16—Authorizing Thomas Richards, of
Elmwood, Ont., to place a wire across the G.T,R. tracks at
George Street, in the town of Elmwood. Ont.

6061—January 16—Approving deviation of the C.P.R.
Company’s line through Saskatchewan, mileage 130.6 to
mileage 133.1, being the stations of Pasqua and Moosejaw.

6062—January 16—Approving location of the Manitoba
& Northwestern Railway Company’s branch, Bredenbury to
Kamsack, through Saskatchewan, from a point in Section
3, Township 23, R. 1, W. 2 M., at Bredenbury, to a point in
Section 3, Township 27, R. 1, W. 2 M.

6ob3—January 16—Approving revision of the C.P.R.
Company’s line through Saskatchewan, from mileage 64.8 to
mileage 68, being from Qu’Appelle and McLean stations.

6064—January 14—Authorizing the M.C.R.R. to con-
struct a farm crossing over its railway, on the boundary line
between the farms of Charles and Fred. Slafe, in substitu-
tion of the existing crossing on the east half of Lot 12, the
crossing to be provided with separate gates, the gates to be
14 feet wide, and the crossing planked to a width of 12 feet;
and rescinding order No. 5026, dated October 20th, 1908.

6065—January 22—Authorizing the Michigan Central
Railway, to re-construct a bridge on Chippewa Creck on the
Niagara division of its railway.

6066—January 18—AuthorizingBell Telephone Company
to place its wires across C.P.R. tracks at western boundary
of Lot 18, parish of Pt. Claire, 7% mile east of Beaconsfield
station, Que.

6067—January Vancouver Power

18—Authorizing  the

‘Company to place its wires across the tracks of the C.P.R.

Company at or near Barnet, B.C.
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6068—January 18—Authorizing
Company to place its wires across the Souris branch -of the
C.P.R. between Headingly and Springstein, Man.

6060—January 18—Approving location of the C.P.R.
Company’s Lanigan-Prince Albert branch, from a point near
Lanigan in the northeast quarter-of Section 21; Township
33, R. 22, W. 2 M., to a point on the northern boundary of
the southeast quarter of Section 5, Township 35, R. 22,
W. 2 M. ‘

6070—January 18—Approving by-law of Dominion Ex-
press Company, authorizing Walter H. Burr, traffic manager,
to prepare and issue tariffs of tolls to be charged by the said
company.

60o71—January 18—Approving location of the Atlantic,
Quebec & Western Railway Company’s station, in the town
of Port Daniel, Que.

6072—January 18—Authorizing the G.T.R. Company to
construct bridge on its right-of-way west of the Trent River,
near Trenton, Ont.

6073—January 13—Dismissing application of the Pere
Marquette Railway for permission to refund to Park Davis
& Company the sum of 8 cents per 100 pounds on a shipment
of pharmaceutical goods from Walkerville, Ont., to Mont-
real. ‘

6074—January 18—Authorizing the C.N.O. Railway Com-
pany to construct a branch line of railway from Sellwood
Junction to Sellwood, through the Township of Hutton, dis-
trict of Nipissing, Ont., and directing that the said branch
be constructed and completed within 2 years from the date
of this order.

6075—January 15—Granting leave to the C.P.R. Com-
pany to open for traffic that portion of its line on the Medl-
cine Hat section known as the Gull Lake division.

6076-—January 12—Authorizing the G.T.R. Company to
maintain at Maxville, Ont., the crossing at ‘““A”’ as shown
on plan on file with the Board on case 3824, file 8316, and to
construct gates in line with the right-of-way fence; and
directing that the G.T.R. Company be not required to cut
trains standing on the siding track, for the purpose of cross-
ing other trains on the main line at this point.

6o77—January 13—Dismissing application of the On-
tario Powder Company for an order authorizing the Bay of
Quinte Railway Company to refund to the applicant company
the sum of $35 alleged overcharge on a shipment of ice from
Tweed to Kingston, Ont,

6078—January 19—Directing the Wahnapitae Power Com-
pany to place its transmission power lines across the tracks
of the C.N.O. Railway Company in the north half Lot 1,
Concession 2, Township Neelon, district of Nipissing, Ont.,
subject to certain conditions.

6070—January lg—Authorlzmg the Wahnapitae Power
Company to place its wires for the transmission of electrical
power across the C.P.R. Company’s tracks at mile post 70,
between Romford and Wahnapltae Ont,

608o—January 18— ‘.Pr;;spnbmg rules in connectlon with |

proposed additions  to:and changes in the Canadlan classi-
fication of freight traffic,

6081—January * 12—Approving revised location of the
C.P.R. Company’s Goose Lake branch, through Townships
33-20, Ranges, 9-15, W. '3."M., west from Saskatoon.

6oSz—jan_uary _19—Authorizing the
Electric Light Commissioners to place their wires across the

track of the C.P.R. Company in the village of Perth, County |

of Victoria, N.B., where the highway crosses the CiP:R
track near the end of the company’s bridge crossing the St.
John River.

6083—J‘anuary 20—Authorizing the
Railway Company to open for traffic that portion of the
Moose Jaw branch of its line of railway extending from mile-
age 63 to mileage 91, in the Province of Saskatchewan, pro-

the G.T.P. Telegraph |

Andover & Perth|

Canadian Pacific |,

vided that the trains be not operated at a speed greater than
fifteen miles an hour. 4
— ea>
LIST OF THE MORE IMPORTANT POWER TRANS-
MISSION SYSTEMS OVER FORTY
THOUSAND VOLTS.

Transmission lines of high voltage four years ago were
not common. - At that time 40,000 volt lines were the highest:
Now the Ontario. Hydro-Electric Power Commission are
planning for a 110,000 volt transmission line and we give
here a list. of the more important lines over 40,000.

Volts.

Hydro-Electric Power Commission of Ontario. .. .110,000

Grand Rapids Muskegon Power Co., Michigan. .. . 100,000

Southern Power Company, North Carolina, No. 1.. 44,000

88,000

100,000

Great Western Power Company, Califorpia .....: 100,000

Central Colorado Power Co., Colorado, No. 1.... 88,000

and, or

100,000

. Stanislaus Power Company, California ...., + v 104,000

Muscle Shoals Hydro-Electric Power Co., No. 1.. 66,000
or

; 100,000

Telluride Power Company, Utah, .............. 88,000

Ria Janeiro: Tramways, Bragily ssiges,an. ik, 88,000

Madison River Power Company, Montana, No. 1.. 40,000

No. 2.. 80,000

Los Angeles Edison Company, California No. 1. 30,000

No. 2. 80,000

California Gas & Electric Corporation, California. 75,000

Helena Power & Transmission Co., Montana.... 70,000
McColl’s Ferry Power Co., Pennsylvania........ 70,000
Kern River Power Company, California ........ 67,500
Mt. Hood Railway and Power Co., Oregon...... 66,000
Winnipeg Municipal Plant, Manitoba .......... 66,000
Connecticut River Power Company, Vetmont, .. .. 66,000
Ontario Power Company, Ontario ............. 60,000
Electrical Development Company, Ontario....... 60,000
Mexican Light, Heat & Power Co., Mexico..... 60,000
Winnipeg Electric Railway Co., Winnipeg....... . 60,000
West Kcotenay Power & Light Co., B.C......... 60,000
Northern California Power Co., California ..,.., 60,000
Inland Empire Railway Company, Washington... 60,000
White River Power Company, Washington ...., 60,000
Spokane-Washington Power Co., Washington.... 60,000
Snow Mountain Power Co., California ..... . . . 60,000
Washington Power Co., Washington ... ., . 60,000
Guanajnats Power & Electric Co., Mexico ... ... 60,000
Michoacan Power Company, MeXICO ............. 60,000
Puget Sound Power Co., Washington ........... 58,000
Shawinigan Water & Power Co., Quebec......... 55,000
Missouri River Power Co., Montana ... ..... ., 55,000
Nevada California Power Co., Nevada .,...... 55,000
Ammas' Power Co., Cahforma .......... b 50,000
Columbia Improvement Co., Washlngton ...... 52,000
Oro Water, Lighting & Power Co., California.... 52,000
The Great Northern Power Co., Minnesota ..... 50,000
Seattle-Tacoma Power Co., Washington ..... .., 50,000
Taylor Falls Power Co., Minnesota ... ..., ++4 v 50,000
North Georgia: Electric Company, Gecrgia....... 50,000
Anzona "Power: Co. -~ gt v remsin v lashind b b it ‘ «+ 45,000
Provincial Light, Heat, & Pawer Co., Quebec . 44,000

Dominion Power and Transmission. CO. of Ontano 44,000

Sanitary DistrieAl SREERIN L cévia S 44,000
LaCrosse Water Power Co., Wisconsin ..., ... 44,000
Juniata Hydro-Electric Co., Pennsylvania ..., ... 44,000

Ll

L ——— D ——————

‘The Ottawa Elecmc COmpanY Camed 13,711,000 pas-
sengers last year, an increase of 1,100, 000 over the previous
year. o o :
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CANADIAN SOCIETY OF CIVIL ENGINEERS.

TWENTY-THIRD ANNUAL MEETING.
Saturday, 30th January, 1909,

MORMNING SESSION.

At the request of the President the Secretary read telegrams
from Sir Sanford Fleming and Mr. H. J. Lambe regretting their
inability to be present at the dinnmer on the previous evening.
The Secretary explained that these were intended to have been
read at the dinner, but were not received in time.

THE PRESIDENT: The Secretary has ready for distribution
this morning the printed proceedings of Thursday. This is in
accordance with the resolution of the meeting a year ago, and
for the first time we are trying to put the will of the Society in
action in this respect.
a corrected copy to the Secretary as soon as possible. These
copies are merely distributed now for the purpose of enabling
each member to correct his own remarks. There will no doubt
be errors made in them. Any member noticing an error should
notify the Secretary by returning a corrected copy. The sooner
these are returned the better. We wish these records to be a
credit to us, and we hope every member will take the greatest
care in correcting them.

I should like to call now for the report of the Committee re
Payment of Expenses of Members of Committees.

THE SECRETARY: Colonel Anderson, the chairman of that
committee, I understand, left last night, and so did Mr. Schwitzer.

THE PRESIDENT: I suppose, then, the committee is not ready
to report. The next item is the continuation of the discussion
re Insurance or Benevolent Fund. I think it would be well to
defer that until more members are present. The next is the con-
tinuation of the discussion on the report re the Usefulness of the
Society. Clause 2, appearmg at page 36 of the report of CouncAl
was under consideration at the adjournment.

MR. HUNTER: Mr. Chairman, I think that this clause should
not be further considered. We have used up a good deal of time
in discussing it, and we have not come to any very definite con-
clusion.
' this committee, which was appointed by the Council last year,
and their recommendation referring us back to Mr. Frost’s state-
ment last year, and, after listening to the addresses last night
from eminent engineers and gentlemen representing the business
side of the country’s progress, they all seemed to be of the
opinicn that the engineering brain should be allowed the widest
possible scope. If we look back at our own history we will find
that there is nothing that has hurt us more than exclusion laws
and retaliatory laws. If we go far enough back in our own
history we will find that the greatness of the Empire and its
industries were acquired very largely from men who were perse-
cuted in their own country, forced to leave, and who settled in
free Britain, bringing with them the secrets of their trade. I
think in a great measure the open-door policy, allowing the free
access of men with brains into the British Empire has been the
cause of its great and wonderful development. Shall we, as a
society, try to curb in our own country the access of engineers?
If we do, we must expect that other countries will retaliate against
us. I do not think that Canada has ever been the first to propose
legislation to exclude anyone. Unfortunately we have followed
other countries with retaliatory measures, but I do not think there
is an engineer in the Society that in the bottom of his heart ever
approved of that course. It savours too much of trade unionism.
It savours too much of trying to put the man who wants to shirk
his work on the same footing as the man who is willing to work
and who is climbing to the top of the ladder. T think we cannot
do better than to leave the matter as it stands. (Applause.)

MR. COUTLEE: Mr. :
disagree with this nonsense of the theoretical state of having a
professional standing as broad as the four winds of heaven.
Theoretically, it is all right—we have nothing at all to say against

It is necessary that each member return.

Chairman, I absolutely and altogether !

I

in Canada, yet a medical man cannot come. from the United
States to Canada and practise his profession. He cannot come
from Great Britain to Canada. He cannot even go from one Pro-
vince to another in Canada and practise his profession. The
same thing applies to lawyers. Those men have found it prac-
tical. They come in contact with business men and the rest of
our people exactly as we do, and it is absolute nonsense that we
should be on a different footing to them. (Applause.)

MR. LEOFRED: Mr. Chairman, I agree altogether with the
last speaker on this matter. It is all very well to say we are in
the British Empire, and so on, and we must let everyone be free
to practise this or that, but one of the main questions recom-
mended by the Council this year is to raise the level of the en-
gineering profession. In what way in every country in'the world
has the level of professions, like engineering, law and medicine,
been raised? In what way, if it was not by proper legislation?
If it was not by excluding from the country all persons, especially
the foreigners, who no one knows whether they are qualified to
practise or not. Mr. Hunter seems to put the professional man
on the same footing as the farmer and laborer, coming to work
as-laborers in the United Empire. -I think, gentlemen, if we go
on this way it will always be true that the young man embracing
the professiotn of civil engineering in this country, imposing
upon his parents to deprive themselves in order to put him
through the regular course of instruction, as soon as he gets
his diploma will have to say good-bye to his parents if he wants
to earn his living and go to a land of exile. He will not be able
to get his bread in this country, because here the preference is
given to the man who has no diploma; between two men, one of
whom has got his diploma in our institutions and one who has
no diploma whatever, but says he is an American, and has worked
here or there, or is an Englishman, and has worked here or there.
That in the eyes of our politicians and in the eyes of the public
seems to be worth much more than a diploma from Toronto Uni-
versity or McGill. It is suggésted in this report that we do some-
thing as a society towards bringing our members before the
public and getting them elected as city councillors and members
of Parliament. What do they do in France to come to that end?

It seems to me, after reading the recommendations of , During the last fifty years there have been several civil engineers

who have attained to the- position of President of the French
Republic. How did they reach that high standing? In France
the first thing an engineer has to do is to go through his regular
literary classes; eight or ten years spent in the study of the
classics; then they have to go to the polytechnic school to study
mathematics ; after that they are admitted to the Ecole 2
and that means three years. Therefore, it is no wonder these
men are chosen by the public for the foremost positions in France,
and that they even occupy a higher standing than the lawyers
and doctors do in this country. It is due to their education and
to the higher level of study compared to what they have here.
Instead of spending money endeavoring to have civil engineers
elected to Parliament we should spend our money to raise the
level of our profession in this country. Then the public will be
the first to choose them as their representatives. In Quebec we
have elected a graduate of the Ecole Polytechnique of Montreal.
If he had not had that education he would not' be what he is
to-day. Let us elevate the profession and leave it to the public
to offer our members these high positions.

MR. HUNTER: I think, perhaps, Mr. Chairman, my remarks
have been a little misunderstood. The clause we are discussing
is whether the Society should take some definite stand with
regard to the employment of foreign engineers in Canada. ' Some
of our friends seem to think, I do not believe, that there should
be any standard at all. Far from that, I believe the standard
should be raised as high as possible, but raised by the Society
of Civil Engineers and not by legislation. We do not want to mix
in politics. The less we have to do with politics the better for
ourselves. The curse of engineering is the meddling of politicians.
If engineers were listened to and their reports acted wupon as .
given it would be better for the country. When a politician gets

that theory; but practically, there are ten or fifteen young fellows | hold of an engineer’s report he fits it to his own ends, and then

who were with us yesterday, and who are out of employment.
There is the practical side of it.

when failure occurs, who gets the blame? Not the politician;

I want to put this clearly before ' he invariably covers his retreat, and the engineer is left to bear

‘you all, and I want to put myself on record as objecting abso- the blame for anything that goes wrong, whether: it be construc-

lutely to it. The trouble is this:

The constitutions of men are the tion or finance.

Let us keep out of politics, ‘but’ let us leglslate

same on the south side of the line, the same in Great Britain as for ourselves and set our own standard.
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THE PRESIDENT: I should like to call the attention of the
meéeting, now that we have a good many members present, to the
fact that we have plenty of business to keep us all day. It is
desirable, therefore, that everyonme should carefully think over
anything he wishes to say, and arrange it so that it will not be
necessary for him to speak a second time, unless in rebuttal to
something said by others. Otherwise we shall find difficulty in
getting through with our work.

MR. MORRIS: I will move, seconded by Mr. Coutlee, ‘“That it
is advisable, owing to the large number of foreign engineers
applying for admission to membership in the Canadian Society
of Civil Engineers, to have a central board of examiners, repre-
sentative of all branches of engineering, and that a committee be
appointed to propose some definite system of examination for
the admission of associate members and members, and report at
the next general meeting of this Society. That the committee
report as well on all necessary changes or additions to by-laws
entailed by their recommendations.’”” I have added a list of names
as a committee that I think will meet with your approval.

THE PRESIDENT : Perhaps, if ‘I may be allowed to join in the
discussion, I think you ought to find something between the pages
of this report on the question. One of the committees discussed
that question of examination very carefully, and we could come to
no satisfactory conclusion, except possibly that we had better not
discuss it. The feeling was that we should look at the profes-
sional experience of the engineers, and that if, in the opinion of
the Society, the time had come when graduation from some recog-
nized engineering school could be made a prerequisite, well and
good. We also thought that possibly an examination of some
kind might be held for others—the younger men, who did not
seem to have the full professional experience that would admit
them without doubt, and who were not graduates of any school.
The Society could organize a body of examiners for that purpose.
I do not know whether that is printed in this report, but it was
the outcome of a long discussion in the Council last year in one
of the committees. I do not know but what these things might
meet Mr. Morris’ ideas?

MR. MORRIS: Yes; those are 'my ideas. Section 11, page 35,
refers to it.

THE PRESIDENT: I think that is the conclusion our committee
came to, but it was not presented as a report to be adopted by
the annual meeting; it was simply to give information.

MR. DAWSON: Mr. Chairman, I full concur in your remarks.
The motion as submitted is, I think, a little too indefinite. We
should aim, as you suggest, at giving equivalent standing to men
who have graduated from foreign universities or technical schools.
That is a very simple matter; it is done amongst doctors ; perhaps
not lawyers, because law differs in different countries. But as
far as possible it is a recognized principle in the professions that
equivalent statnding in other countries is accepted. Would it not
be better to have a committee go into the matter, but let them
have somewthat more definite instructions as to the lines to pro-
ceed upon? It is only in the case of such men as you refer to,
who have nothing but experience to point to, that an examination
could possibly be required. The difficulty I see at present is that
admission to membership depends very largely upon a general
vote of the Society. It is' impossible for the individual member
to judge of the experience or education of the candidate and vote
intelligently ; so that the present system, so far as it applies to
foreign engineers, is not satisfactory. No doubt this motion will
receive a large amount of support on that account, but 1 should !
like it if your suggestions were more fully embodied in the reso-
lution as a guide to the committee.

MR. ARMSTRONG : Mr. President, I was authorized to promote
a Bill before the New Brunswick Legislature to make a closed
corporation of the Society in New Brunswick. The same question
was brought up in Nova Scotia, and it was found in both cases
that it was impossible to carry anything of the sort. My con-
clusion was that we. should only ask that the title Civil Engineer
should be restricted to members or associate members of the
Society. That might probably carry, but to say that no one should
build a bridge or draw a plan for a bridge on a highway—any-
thing of that sort the Legislature was not prepared to consider
at all. We are discussing now, apparently, two subjects in one.
One is, Who shall be acknowledged civil engineers by the Society

and the general public? The other is, What shall be the qualifi-
cation for membership in the Society? These two subjects should

be considered separately. We should decide what the qualifications
for membership of the Society should be; we should raise them
and make them definite, and then we should try to get legislation
that would put us in a position to hold our own before the public.
I think it has been found impossible in Ontario to make a close
corporation, as well as in New Brunswick and Nova Scotia.

MR. COSTE: Mr. Chairman, this matter of standing in the
Society of Engineers has been discussed all the world over very
many times. It seems to me that the admission and standing of
members could be settled in a very short time in this way:
instead of bringing the application for admission before the
members of the Society in general it should be left entirely to the
Council ; or if the application were endorsed by five well-qualified
members, or more, that the Council should pass upon the standing
of the man and decide whether he is eligible or not, instead of
sending it to a general vote. In England the application is dealt
with by Council, and not by the seven or eight thousand members
of the Society. That would be an impossibility. As we grow in
number it will become still more difficult here. The Institute
of Civil Engineers in London discussed this question, and their
solution is to leave the question of eligibility for admission to the
Society to Council. That is the solution I would offer. The
question of examinations is impossible. Whom you are going to
subject to these examinations is a very hard thing to determine.
If a young man has been articled to an engineer or society of
engineers, he becomes a student; after a certain number of years
in practice he becomes an associate; after a further period of
years he becomes a member. Now, when it comes to an application
by a foreign engineer belonging to other societies, the standing
of the engineer and of the society must be considered. The
Council is the body to determine whether the man is eligible or
not; it has the power and the facilities to get information about
the applicant. It is impossible for the members to do this,
especially in a country so large in extent as ours. (Applause.)

MR. McNAB: Mr. Chairman, I think the suggestion of Mr.
Coste is the best practical solution of the whole matter, and it
has been expressed in very terse and clear terms, and, I think,
commends itself to the members for careful consideration.

MR. MACPHERSON: Mr. Chairman, I entirely concur in Mr.
Coste’s suggestion. It seems to me ridiculous to send out lists
of men who are applying for membership, to be voted on by men
who know nothing about them more than is on the ballot paper.
It should be left entirely to Council.

THE PRESIDENT: That question is taken up in the proposed
amendment to by-laws, the result of which will be announced at
the close of this meeting. I think it would be well for the
members to be careful about making propositions which may run
counter to the result of that vote, whatever it may be.

Moved by Mr. McNab, seconded by Mr. Macpherson, that
this discussion be adjourned until the result of the ballot dealing
with the by-laws be announced.—Carried.

THE PRESIDENT:—Do you withdraw your motion, then, Mr.
Morris, for the present?

MR. MORRIS: Oh, no; I wish it put. But before putting the
question, Mr. President, this is a serious matter, especially, I
may say, for the younger engineers of this Dominion. It does
not affect the salaried officials of corporations.

MR. ARMSTRONG: Is not this out of order?
discussion had been adjourned.

MR. MORRIS: No; I am the mover of the motion, and the
motion has not yet been put.

MRr. MacpuErsON: If an amendment is carried, does not
that defeat the motion?

THE PRESIDENT: I am not altogether sure of that. It looks
certainly as if Mr. Morris’ motion were defeated by the carrying
of the amendment. At the same time, if you wish to make sure
it is easy to put it to the vote.

MR. McNAB: It is merely to economize time that the amend-
ment was made.

MR. Morris: I thought the motion might lie over and be
discussed later, but I understood the President was about to put
it to the meeting, and I was not willing to allow it to go without
discussion. I am willing that it should remain over for future
discussion.

THE PRESIDENT: Then that is understood. The next clause
is 3, and I think 4 may be taken with it: ¢Is the existing pro-
vincial legislation beneficial or detrimental to the Society? If

I thought the
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beneficial, should it be extended to other Provinces, and if detri-

mental, should it be repealed in Manitoba and Quebec? Should
the title, Civil Engineer, be controlled by legislation ?’’
MR. CosTE: May I ask, Mr. Chairman, what provincial

legislation means in this case?

THE PRESIDENT: I think
Quebec and Manitoba.

THE SECRETARY: We only have legislation in two Provinces,
Quebec and Manitoba; that is, the existing legislation.

Moved by Mr. Armstrong, seconded by Mr McNab, that the
discussion of clauses 3 and 4 be deferred till after the balloting
on by-laws. :

THE PRESIDENT: Then No. 5, ‘“‘Should the Society as a body
interfere in cases of dispute between a member and his client,
and under what conditions or authority?’”’ (No, no.)

MR. McNAB: I would ask what is the meaning of that query,
Mr. Chairman? Is it that the Society-shall be an arbiter?

THE PRESIDENT: Several cases have come already before
the Council in which members have complained against their
treatment by corporations and others who employed them, and
asked whether it was possible for the Society to aid them in any
way. Nothing special was suggested in the cases I am
thinking of.

MR. CoSTE: I do not see Mr. Chairman, how a thing of this
kind would help any engineer. I might, perhaps, relate, very
shortly, my experience. When I arrived from the Old Country I
desired to get into the service of the Canadian Pacific Railway.
I went to see Mr. VanHorne, and I asked him to put me on the
engineering staff of the Canadian Pacific Railway as a young
man. His answer was: “We don’t want any of your damn theo-
retical men here.”” And I had to go to the Premier of the country,
to Sir John Macdonald, and explain my case; a young Canadian
returning home after getting an education on the other side and
being refused work in my own country. Sir John Macdonald
insisted that Mr. VanHorne should take me, and Mr. VanHorne
called his chief engineer, and said: ‘‘Take this young man on
your staff and sack him within eight days.”” (Laughter.)

MR. MACPHERSON: Apparently those instructions were not
carried out.

THE PRESIDENT: Is it your pleasure, then, that we pass on?
—Carried. The next clause is 6. “Is it in the Society’s interest
to take active measures in the discussion of public matters in-
volving mnational development or the conservation of mnational
resources, and, if so, what is the best way to proceed in order
that the Society’s action may be forceful?”’

MR. MOUNTAIN: In reference to that clause, Mr President,
there is a Committee on Transportation, the work of which will
come under that heading to some extent. The report has been
printed and will be laid before the meeting. It also deals with
the last part of the clause as to the best way to proceed.

Moved by Mr. Hunter, seconded by Mr. LeGrand, that
Clause 6 be discussed at the same time as the report of the Trans-
portation Committee.—Carried.

MR. MOUNTAIN: I would not desire the meeting to think
that there is any very great amount of information in the report
_ of the Committee on Transportation. I am chairman of that com-
mittee, but I took it- very late in the year at the request of the
retiring chairman. We have merely a progress report.

TuE PRESIDENT: The whole of Clause 6, then, will be dis-
cussed with the report of the Committee on Transportation. The
next is 7. I suppose that is really of a character that can be
discussed along with the other two or three that were deferred?
The same may be said of the remaining clauses. That disposes
for the present of these clauses in the General Report of Council.
The next item is the reception and consideration of the Report of
the Cement Committee. That is not yet ready, and while we are
waiting for it we will take up the Report of the Transportation
Committee. Perhaps Mr. Mountain will give a short resumé of
the report. :

MR. MOUNTAIN: Mr. Chairman, this committee was formed,
I think, at the last annual meeting, if not the meeting before.
Mr. Butler was appointed chairman, and I was placed on the
committee. Mr. Butler stated that, owing to the large amount of
work he had on hand he had not had time to call the committee
together, and he asked me whether I would take the chairmanship
if he resigned it. He stated that the Committee on Transportation
was appointed to look into the question of rails, fastenings,

it means in certain Provinces,

]

‘better next year.

roadbed, transportation and routes. It seemed to me a large,
amount of work to give one committee. However, that is the way
I received it. Mr. Butler resigned some time in September, and
at the latter end of September I took the chairmanship of this
committee. Shortly after that the Committee on Transportation
decided to sub-divide the committee into four sub-committees as
follows : Rails, Fastenings and Tie-plates—Chairman, Mr. H. G.
Kelly. Mr. Kelly is Chief Engineer of the Grand Trunk Railway,
and has had a good deal to do with the same subject in connec-
tion with the American Railway and Maintenance of Way Asso-
ciation. Ties—Chairman, G. Macpherson. Mr. Macpherson also
had a good deal to do for the American Society of Maintenance.
Roadbed and Ballast—Mr. Sullivan. Then a much larger sub-
committtee was formed on what we afterwards called Transpor-
tation Routes. This committee was composed of quite a few
members of the Society, and a great number of men were asked
to co-operate. The names do not appear here, but they do on the
list that we made up. We have the names of representatives of
all railway lines in Canada, all steamship lines on the Great
Lakes, and the names of men interested in transportation by
water, canals, and in terminals. Owing to the large amount of
work necessary to get all this matter together your committee
ask to be continued for another year. They do not admit that
they have not done any work in the short time they have taken
hold. A great deal of information has been got together, a great
many maps of different routes, and information as to the cost of
transportation. but we felt that it was not complete enough in
any way to put it more fully in the report to this annual meeting,
and we, therefore, ask to be allowed to continue the investigation
for another year. I trust. sir, that the annual meeting will be
lenient and admit that, and we will endeavor to bring in something
The diagram that is now being distributed
shows the rail sections referred to in the report of the Sub-
Committee on Rails.

THE PRESIDENT : It is a little difficult to discuss a report in-
telligently immediately after its distribution. The main point, as
far as the business of the Society at this meeting is concerned, is
that Mr. Mountain suggests that the committee be continued, so
there is not much danger of our making a mistake if we cannot
fully discuss his report now.

MR. COSTE: Mr. Chairman, the committee goes into a number
of details, such as rails, fastenings, ties, roadbed, ballasting,
practically discussing the whole of railway construction. In
similar way I ask why they did not go into the construction of
vessels; the construction of everything that carries or helps to
carry. I believe that the country is growing far beyond the power
this Society has in giving that committee its mission.

MR. MOUNTAIN: Then I must ask for further instructions. 1
agree with Mr. Coste, that it did seem to me that the name of the
committee was a misnomer in some ways. I asked last year for a
committee on rails. I was anxious about that because the Do-
minion Railway Board had asked me to look very carefully into
that question of the breaking of rails and I thought that there
could be no better medium of finding it out than through this
Society. I came into the meeting late and I was informed by the
chairman that a committee had already been appointed to cover
that, and after the meeting I looked it up and found that it was the
Committee on Transportation. This is the way it was handed
down to me by my predecessor, the chairman of the committee.
Now, in answer to Mr. Coste, I presume the question of steamboats
on the lakes will come up. Mr. Playfair and men of that kind were
put on this committee to co-operate and I assure him it is a very
large committee. Nearly every gentleman interested in shipbuild-
ing and operation on the lakes is on this committee.

MR. CosTE: The point I was trying to make, Mr. Chairman,
was that these various details of construction, such as rails, ties,
and roadbeds, are not a report on transportation. If you go into
the details mentioned why not also culverts, bridges, and the
whole of railway construction?

MR. MoOUNTAIN: I concur with Mr. Coste’s views and if we can
be relieved from any of these duties I shall be glad. It is a great
deal of work. Since September I have attended three or four
meetings of this committee alone.

MR. KERRY: For information, Mr. President, I wish you
would tell us what this committee is, what it was appointed for,

a

‘and when and what its limit is.
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THE PRESIDENT: A lot of that information was given before
you came in, Mr. Kerry.

MR. KERRY: I must apologize to the Chair then.

THE PRESIDENT: Perhaps Mr. Mountain will
Kerry’s question.

MR. MOUNTAIN: This committee was formed, in my opinion,
Mr. Chairman, for the purpose of reporting to this Society the
views obtained as to the most economical routes of transportation
between the different provinces of the Dominion. If anything
can be found to make transportation cheaper from west to east, to
off-set the danger of that transportation going from ncrth to south.
That is what it was intended for.

MR. CoSTE: I thought the idea was to discuss the principal
routes and the difference between the cost of transportation by
rail or water without going into the detail of actual construction
of railways, which is a very wide subject and comprises the whole
engineering profession. Is it not the general idea of locating or
mapping routes between the different provinces and the different
modes cf transportation without going into the actual size of rails
or whether ties should be.tamarack or something else. These
papers I admit are useful, but should they not be treated-as ordin-
ary papers by a member of the committee and be read at the proper
time? A discussion of this kind would take weeks and cannot
be considered at an Annual Meeting.

THE PRESIDENT: One of the reports of sub-committees seems
to deal with the general question of transportation routes and trade.
Mr. McNab is chairman of it.

MR. McNAB: Mr. Chairman, it is understood that this com-
mittee has just recently met, but personally I consider that this
matter should be in the hands of a Transportation Committee which
would deal with transportation routes, and the other part that Mr.
Coste has referred to I think should be a separate committee under
Permanent Way or something of that nature. I do not see that
the two are bound up together. Transportation routes mean, as
Mr. Mountain said, an investigation into economic conditions, the
cost of transport by rail or water, or a combination of both. Rails,
ballast and so on, I think should be under a committee on Per-
manent Way.

THE PRESIDENT: It seems to me that that is a very sensible
suggestion. ;

MR. MOUNTAIN: I concur in those views, and I thought that
was the way it should have been done in the first place. If we are
going into that I move that this committee be dismissed and new
ones formed. ; i

THE PRESIDENT: You think the whole question of routes and
so on in connection with transportation should be given to a
separate committe altogether, apart from the question of details of
construction.

MR. MOUNTAIN: I did think that, Mr. President, but I see one
thing against dividing them again. The sub-committees are
largely intermixed. There are different chairmen but a great
many of the members are the same. They come a considerable
distance to attend these meetings and sometimes they can hold two
of them in one evening. If you keep adding committee after com-
mittee you will get no work done. Broadly speaking I think rails,
ties and roadbed do come under the heading of transportation, the
same as anything else, but if you wish to change this committee
at this meeting I would ask that the former committee be dis-
missed and that I be relieved from office for the year. There are,
apparently, other duties for me andthe work of this committee is a
difficult task.

MR. McCNAB: I think what Mr. Mountain has said that the
connection of the same personnel with a number of committees
with a different chairman, is pertinent. The matter of meeting in
one evening could surely be arranged through the Secretary. So
far I have had the experience of two of these committees meeting
on one evening.

MR. JAMESON: Mr. President, while I do not consider that
the work of the committee as at present constituted is organized
in the best manner possible, at the same time all these subjects
have a very large bearing on transportation and it is difficult to
separate. If you consider a rail route you have to consider grades,
curvature, weight of rails and so on. Those are really sub-com-
mittees of the larger committee and furnish information to the
larger committee in connection with transportation. In the same
way if we deal with waterways we must have information with re-

answer Mr.

gard to the cost of buildings and operating ships, the time occupied
in going through locks or river stretches and what bearing that
has on the cost of bearing cargoes. So that while we may not be in
the best shape possible, yet I would be strongly in favour of allow-
ing this committee to continue as at present constituted. If the
question of transportation is not properly dealt with we had better
leave it entirely alone. If we are going to make it of any value to
the country and thus raise the prestige of our Society, it must be
gone into carefully and minutely, so that the report may be quoted
as an authority on the subject. ~The committee, I think, have got
well started on their werk and you cannot expect any more than
that when there are so many points to be dealt with.

MR. MouNTAIN: I would ask that the resolution passed at the
last Annual meeting be read so that we may know the instructions
that were given to this committee.

MR. ARMSTRONG: Mr. President, I would move that the com-
mittee be continued with power to add to its numbers and that it
be asked to bring in two reports; one on Business Transportation
Proper, embracing routes and such subjects, and another report
dealing with details not embraced in the business part of the pro-
position.

THE PRESIDENT: I will defer putting that until the Secretary
finds the instructions of last year.

MR. BIRCHELL: (Sydney), Mr. President and gentlemen, it
appears to me, and I am sure it must strike us all, that this com-
mittee has undertaken in a far-reaching way work that will be of

great value not only in the determination of the matters in issue,

but for the general information of the Society. With those who
have spoken, I strongly favour the continuance of this committee
with a clear instruction from the Society that they follow out the
lines that they have taken up, whether strictly included in fthe
specification of the work outlined or not. With the information
before us it looks as though our committee were proceeding by a
method of synthesis as compared with an analytical method of
arriving at the ends they desire to reach. It is to be expected that
in considering these various routes that differences will be found
in the cost of transportation arising from various factors in the
problem, the maintenance of way, the maintenance of rolling stock,
and moving of rolling stock and s0 on; and the reasons for these
differences will naturally be matters of great interest. In ascer-
taining these reasons it will be important to know the character of
the permanent way and the cost of rails, sleepers, and so on. The
committee will give us information as to the cost per mile of road
and per train mile, of maintenance, and of conducting transpor-
tation, and so on. We shall want to know the reasons for these
differences. All this information which is outlined and fore-
shadowed by the committee will be of very great value. I there-
fore strongly support any motion looking to the continuation of the
work of this committee and the carrying out by them of the work
that they have in contemplation as outlined by the report submitted.
(Applause).

THE PRESIDENT: The only information that is in our posses-
sion at present in respect to this committee is in the report of the
Annual Meeting held a year ago. This is what I have. “In the
absence of Mr. M. J. Butler, Mr. H. Holgate was requested to pre-
sent the report of the Transportation Committee. Mr. Holgate
stated that the committee had found difficulty in arranging meet-
ings and was unable to present a definite report, but that there had
been numerous informal discussions among the members. He sug-
gested that the committee be continued for another year. After
discussion the committee was re-appointed with instructione to
continue its work for another year.”” The rest of the information is
in the minutes of Council, and is not here,

THE SECRETARY: The committee originated on a suggestion
coming before Council from two members; one from Mr. M. J.
Butler, and the other from Mr. H. Holgate, both practically sug-
gesting the same kind of work and giving a general outline of
their ideas in regard to the work, which outline has, I think, been
fairly well adhered to in this report which has been put in.

MR. JAMESON: Mr. President, while it is true that very little
or practically no progress was made last year, and during the past
year not much progress was made during the first part of 1680
think now that real progress is being made; the members of these
sub-committees have taken the work up in earnest. Tt is a big
subject and we cannot wonder that it has taken considerable time
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to get it under way. Now that we have it under way I think it
would be unwise to tamper with it, and therefore the committee
should be continued as requested by the chairman. The mode of
working it out by sub-committees should be left entirely to the
The question before us is whether we are willing to
I would request that it be so put.

Jameson, that the

committee.
continue that committee or not.

Moved by Mr. Mountain, seconded by Mr.
committee be continued.

MR. ARMSTRONG: My motion would come in as an amendment,
I suppose. It merely provides that they bring in two separate
reports; one including transportation as generally understood,
which might include grades, and that the second report go into the
details, so that they may be discussed separately.

MR. LEOFRED: I think my friend will see that it is the inten-
tion of the committee to present two reports and more. It is their
intention to present four reports.

MR. MOUNTAIN: The reports are from sub-committees to the
Committee on Transportation. But when the Committee on Trans-
portation reports to this meeting it will only have one report.

"MR. CoSTE: I have no objection to committees doing all kinds
of work, the mcre the better. But these reports should not be
made to the Annual Meeting. They should go through the general
routine of the Society in Montreal, at headquarters. It is an im-
possibility to take up in two days a question of this magnitude.
We cannot discuss these details at an Annual Meeting. The con-
struction of railways, steamers and elevators are subjects of a
great deal of interest in the transportation question, but they are
merely a means to an end. The more information we get about
them the better, but that is work for the Society at its meetings in
Montreal. It is not work for an Annual Meeting. The only
subjects that should come before us here are the subjects of general
interest and not details. The time at our disposal is too short.
To adequately discuss this report will take hours.

MR. JAMESON: I think we are losing valuable time. - The only
question before the meeting is the motion to continue the com-
mittee. I would ask Mr. Armstrong to withdraw his amendment.

MR. KERRY: Mr. Chairman, before you put the motion I would
like to be clear on one point. We are all pleased to have an active
commlttee and we are delighted to continue them in their activity,
but we have a report before us from that committee, I have not
seen it. To what extent in continuing this committee do we
accept that report? Does it become an official document of the
Society in any way Is it to be considered as a document ap-
proved by the Society or is it merely information for us?

THE PRESIDENT: The question Mr. Kerry brings up is one
that has occurred to me. The great trouble with our Society is
this; let us suppose that the main duty of the Annual Meeting be
confined say, to making suggestions to the incoming Council;
that all the other work shall be done by the Council, and the
annnual Meeting be simply an initiator of new ideas. That seems
a very simply and proper idea of dividing the work between the
Annual Meeting and the continuous bedy of Council. But those of
us who have had experience of Council know that we have gathered
together and sat from nearly eight o’clock until past twelve in
getting through ordinary routine work. Work of great importance,
of course, but not of the character of these questions. There is a
very heavy burden of that kind of work on the Council. If we can
make time at the Annual Meetings for discussing, adopting and
making our own or rejecting the reports made to the Annual Meet-
ing, it will be well. I-do nct know where else we are going to do
it. We do not seem to have the orgamzatxon or machinery to get
through our work properly.

MR. KERRY: I would suggest, Mr. Chairman, following your
remarks, that a commlttee of this kind should be appointed by the
Council and should report to Council. If considered necessary,
that report could be referred to the Annual Meeting with a recom-
mendaticn by Council that it be adopted by the Society as a whole.
My recollection is that the -committee was originally a committee
of Council. By some mistake at the last Annual Meeting a com-
mittee of Council was continued as a committee of the Society.

MR. MOUNTAIN: It has become a committee of the Society since
the last Annual Meeting, and your committee do not ask that any
action be taken on the report. It was intended as a progress re-
port, to show that they had not been altogether idle, although it xs
a long time since the committee was formed. . P

MR. MURDOCH: It is simply a progress report and a request
to be continued. We are not discussing the report.

MR. KERRY: I think an amendment is still in order. I would
move in amendment that the committee be thanked for its services
and discontinued and that a recommendation be made by this
meeting to Council that it arrange for the continuance of this work
by the same committee.

MR. RusT: I will second that motion.

MR. JAMESON: In speaking to that I will just sound a word
of warning to the meeting. You must deal fairly with your com-
mittees if you wish them to do the work. There is a large amount
of work and very much time is involved in doing it. You must
leave them a fair amount of latitude. If at the Annual Meeting
someone who is not familiar with the amount of work that has been
done or the exact state of affairs practically moves a vote of want
of confidence, you will not be able to get committees to act.

MR. MOUNTAIN: Just a word, Mr. Chairman. This committee
has invited such men as the Allans and others connected with the
different transportation ccmpanies. The committee felt that it had
not enough information on hand to ask these gentlemen to appear
at their meetings as yet, but they have all accepted. They have
not yet been asked to attend. I think it would be extremely ob-
jectionable to dismiss the committee at this stage. I for one would
feel that very strongly.

MR. McNAB: Mr. Chairman, I consider that the amendment
proposed by Mr. Kerry is very uncomplimentary to the gentlemen
who have been doing the work of the sub-committees. Something
has been presented for the information of the Annual Meeting
but it was not intended to be discussed in detail as a recommenda-
tion. I th'nk if the Annual Meeting will allow this committee to
go on for a year until they produce something—if it is not in line
with the views of the meeting then discharge them, but do give
them a chance before you discharge them.—(Applause).

THE PRESIDENT: Perhaps both views might be combined.
The committee may be continued as at present and I think Mr.
Mountain would have no objection that the report of the Trans-
portation Committee should .be presented to the next Annual Meet-
ing through the Council. - In that way Mr. Kerry’s idea could be
carried out in the future business of the Society. It is not with
regard to this special Ccmmitiee of Transportation that Mr. Kerry
is speaking. i

MR. KERRY: No, it is entirely a matter of general procedure.

MR. MOUNTAIN: He used the words ‘‘discontinue the com-
mittee.”’

THE PRESIDENT: It is unfortunate to use this Committee on
Transportation as a corpus vile on which to act in the first place.

MR. KERRY: Mr. McNab and Mr. Jameson have completely
misunderstood the tenor of my motion. The motion is not to dis-
miss the committe or discontinue their labours. It simply places
the machinery in a little different shape so that the appointment of
the same committee shall come from the Council and not from the
Society. As Mr. Coste says it is cut of the question for this meet-
ing to discuss at length so important a recommendation. We must
recognize that the Society has grown into a very important body
and that any official action must be very carefully considered be-
fore it is taken. I think it proper that anything coming before the
Society for action should be thoroughly considered and recom-
mended, and everyone should have time to look into it before we
are asked for approval. It is simply to avoid that difficulty and
not in any way to interfere with the programme these gentlemen
have mapped out.

THE PRESIDENT: Could you put your motion in this way that
as far as possible the report of committee to the Annual Meeting
be made to the Council? How would that do without reference to
this special committee ?

MR. KERRY: That would be quite satlsfactory, Mr. Chairman.

THE PRESIDENT: If the meeting agrees, I will put Mr. Moun-
tain’s motion as'a substantive motion, and also Mr. Kerry’s after
it is altered in that way.

MR. McNAB: I think Mr. Kerry is perfectly right in what he
has said, that it is impossible to discuss intelligently questions of
that kind at this meeting, when you get the information handed
to you just as you come in the door. A great deal of that is largely
the fault of ourselves in our management of the Society. If we
or the Council would see that these things were out in sufficient
time for ‘the members to get them and thoroughly digest them be-
fore they come here, a great deal of time would be saved.

MR. MoOUNTAIN: I will apologize for that, Mr. Chairman, it is
no fault of the Executive of the Society. It is the fault of our
committee.
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THE PRESIDENT: Will you repeat your motion, Mr. Mountain ? |

"MR. MOUNTAIN: My motion is that this committee be allowed
to continue their investigations for another year. I do not agree
with Mr. Kerry’s motion.

THE PRESIDENT: You have heard the motion of Mr, Mountain,

seconded by Mr. Murdoch. ° I declare the motion carried.

Then, Mr. Kerry, would you put your motion in a more general
way? While Mr, Kerry is preparing his motion perhaps we may
proceed with something eise.

MR. MOUNTAIN: This question of cement will take some time.
I would like to finish Clause 6 that we laid over.

MR. RusT: If I may interrupt, 1 have a short report that will
not take a minute. It is on out-of-pocket expenses.

THE PRESIDENT: Is it the pleasure of the meeting that while
Mr. Kerry is preparing his motion, that the report of the Com-
mittee on Out-of-Pocket Expenses be read ?—Carried.

MR. RusT: “ Your committee beg to report that in their |
opinion it is not advisable to make any recommendation but that |
the Council should have the power to deal with this matter.” T
move the adoption of that report, seconded by Mr. Leofred.

THE PRESIDENT: It is moved by Mr. Rust, seconded by Mr. |
Leofred that the report be adopted.—Carried. 1

THE PRESIDENT: Now, Mr. Kerry? \

MRr. KERRY: ‘ Moved that the reports of special
mittees appointed by this Annual Meeting shall be submitted to
Council and by it transmitted to the next Annual Meeting with\
such recommendations for action as it may deem advisable.”

MR. MOUNTAIN: I have no objection to that. I did not think |
that was the way it was going to be put. : ;

THE PRESIDENT: That is what I thought might be done. It|
is unfortunate that the two questions got mixed up. You have |
heard Mr. Kerry’s motion; it is seconded by Mr. Coste.—Carried.

MR. ARMSTRONG : ‘[s it understood that passenger transporta-
tion is included in the work of that committee? I was thinking
of moving that Council be asked to take up the question of pas-
senger rates; whether members, associate members or students
of the Society should not be given at least the sameadvantages as
members of the Commercial Traveilers Association.

THE PRESIDENT: That will come in as a piece of extra busi-
ness after the regular business is disposed of. I do not think it has
any connection with the Transportation Committee.

MR. JAMESON: Mr. President and gentlemen, the report of *he|
Cement Committee, accompanying the specification prepared by
the committee is not printed for distribution. It was got ready |
too late to go through with the rush of other printing just before
the meeting. The specification here is headed a little wrongly;
“ Report of Committee on Standard Method of Testing, and Speci-
fications for Portland Cement.” This does not, as printed, consti-
tute the report itself, but it is the specification and the standard
rules for testing. In connection with that T will read our report in
presenting it.

MR. CoSTE: Mr. Chairman, T object. I contend that this is
not the business of a General Meeting ; this is a paper which ought
to be read in the regular way before the Society of Engineers and
not at the Annual Meeting. We are not here to listen to dis-
cussions of this kind. The Annual Meeting is not for the purpose
of lecturing the engineering profession as to what they shall adopt
in the way of standards. That should be done at meetings of
Courcil and at the regular meetings of the Soc’ety in Montreal. I
object to losing an hour of my time now in reading a specification
on cement. X

MR. JAMESON: Mr. Coste is entirely out of order. This is
for distribution; we do not propose reading this; we propose to
present our report. We were appointed by the Annual Meeting as
a committee and we report to the Annual Meeting and we present
our report accompanied by the specification.

THE PRESIDENT: It seems to me that Mr. Jameson is in order.
A motion has just been adopted that in future these reports shall
be presented through Council, but that does not affect this report.
T agree with Mr. Coste that we cannot discuss this at present; we
should have time to read and consider these important reports.
The report should he presented in the usual way, and then it
remains for the Society to say what shall be done with it.  Mr
Jameson may give a general resume for the information of the
Society as to what has been done by the committee, without reading
:che report.

com-

MR. JAMESON: I do not propose to discuss the specification
as herein presented. I take this ground, that if this Society ap-
points a committee it has confidence in that committee to deal
with the subject referred to it. I can assure you that this work
has occupied the committee for many weeks, and the most minute
attention of the members has been given to it. Then when we
come to the Annual Meeting to present our report, something that
has been thoroughly digested and studied, if we are going to have
objections raised on every corner, I certainly will refuse to act on
any committee under those conditions.

THE PRESIDENT: Are you referring to anything I have said
personally?

MR. JAMESON: No, I refer to the question raised by Mr. Coste.

THE PRESIDENT: At the same time I am sure you do not mean
the Society to understand that any committee should expect its
report to be adopted by the Society simply because it has put
experts on the committee.

MR. JAMESON: No, I expect to take up the points in that
report and have them discussed. I do not expect the meeting to
adopt it without consideration.

MR. HUNTER: It seems to me, Mr. Chairman, that in parlia-
mentary usage any man has a right to preface a motion he wishes
to make. A committee having brought in its report, it does not

seem right to that committee to deny them the right to preface a

few remarks in regard to the report they offer. I believe it is
simply the intention of Mr. Jameson to give a few introductory
remarks in presenting his report.

THE PRESIDENT: 'I think Mr. Jameson is proceedmg in that
way. That is what I meant when I asked him to make a general
explanation to the meeting. I do not know where Mr. Hunter
gets the impression that any member of the Society wishes to
suppress the explanations of Mr. Jameson.

MR. HUNTER: The point of order was raised distinctly on that.
Mr. Jameson has said two or three words as a preface when a
point of order was raised.

THE PRESIDENT: I think I settled that peint of order.

MR. McNAB: Mr. Jameson has started to present a report.
May I ask if this is a report of progress of what the committee
has done or is the meeting to be asked to pass upon any of the
conclusions? I think it would be unfair for us to go on record
before the country with a small meetmg like this without thor-
oughly digesting the resolution.

THE PRESIDENT : I do not know whether you heard me or not,
but I think I said that under our present practice, which has not
yet been modified, Mr. Jameson is in order.

MR. JAMESON: The remarks I have made preparatory to pre-
senting the report were only in the way of an explanation as to
how the matter stood and what I was going to present. This is
headed, ¢ Report of Committee on Standard Method of Testing,
and Sgecifications for Portland Cement.’””  That is the report
strictly applied to the specification and the rules for test-
ing. We consider up to date that our work is at an end,
but we feel that we have been deficient in the past; in our Society
there has been no one to look after keeping the specifications up,
and the result has been that our late specification has been out of
d:te for some years. As to the second paragraph, we have dis-
cussed this very fully, and there are so many reasons for trying to
get a standard package and so many reasons in favour of 100
pounds becoming the standard package that we feel like recom-
mending this strongly to the Society to use all their influeace to-
wards that end. The usual package is a bag. There is no reason
why every country should have a different package. There is no
reason why the Canadian package should be lighter in weight than
practically any other, 87% pounds. The American 94. The com-
mittee has had this question up with the manufacturers and Ais-
cussed it very fully with their committee at our joint meeting.
While not definitely committing themselves the manufacturers’
committee expressed themselves generally and some strongly in
favour of the roo-pound package. A number of the manufacturers
individually are in favour of coming to that while others are
against it on account of the expense of making the change. That
is, they have a large stock, amounting sometimes to 40 or 50,000
dollars worth of bags on hand, and they are not sufficiently large
to hold a hundred pounds. But I know some of them are pre-
paring to order bigger bags to meet our suggestions, irrespective
of their Association as a whole. Tt is necessary to give them time
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to gradually make the change. I have been advised by the Secre-
tary of the Manufacturers Association that at a meeting of the
cement branch of the Association, held at a recent date, they voted
against making any change, and requested the Canadian Society
of Civil Engineers to act with them in endeavouring to obtain
legislation towards standardizing 87% pounds as the package.
Which I regret we cannot do.

MR. CosTE: Mr. Chairman, we are discussing the report.
The report has been submitted and action should be taken cn it.
We are commencing an endless discussion. If Mr. Jameson has
a right to discuss his report, so have we. This is not business for
the Annual Meeting. We are doing the work of children here; at-
tempting to discuss an important subject that would take a week
to discuss. I concede that this is most important work, and that
it has been extremely well done by the committee, but we have not
time to discuss it at the Annual Meeting. These things should
be put in formal papers, either by individual members or by a
committee such as that of which Mr. Jameson is chairman, and
should form part of our proceedings as a Society. Following the
British rule of presenting the paper, having it read by the author
and discussed in the regular meetings of the Society and not at the
Annual Meeting.

MR. JAMESON: I have a right to comment on the different
parts of this and tell the state of affairs and how everything stands.

MR. COSTE: I submit that Mr. Jameson has no right to com-
ment on his report. He has the right to explain in a general way
the reason for the action taken by the Annual Meeting in forming
the committee, but surely Mr. Jameson has no right in reading his
report to take it up clause by clause and discuss it on questions of
merit.,

THE PRESIDENT: I think it will remain for the meeting to |

discuss the disposal of Mr. Jameson’s report. Mr. Jameson wi'l
soon be finished, and very little time will be taken up.

MRr. MoRrris: We are doing the work.of Council here, Mr.
President. These are papers that should be read at the regular
meetings and not at the Annual Meeting.  This meeting is for
business, and we have done practically no bus‘ness since the meet-
ing started.

THE PRESIDENT : The business before us is that this is a report
of a committee appointed by the Annual Meeting, to be made to
the Annual Meeting, and until the method of working that you
approved of this morning comes into force we have no other method
of dealing with it than at the Annual Meeting. (Applause.)

MR. JAMESON: Mr. Morris is under a wrong impression.
This is not a paper nor a subject for a paper. All other societies
deal with reports of committees in the same way.

MR. COSTE: I object to thig discussion, Mr. President.  Mr.
Jameson is making a statement he is not able to prove. This is
not the precedure at the Annual Meeting of the American Society
of Civil Engineers, nor the British nor the French Societies.

MR. JAMESON: Mr. Coste will pardon me, I know what T
speak of in regard to a couple of the societies, and have been
present at meetings when reports on this very same subject have
been presented, and I know how they were dealt with.

THE PRESIDENT: This matter was full'y explained at the last
session on Thursday. In the report of Council there has been a
typographical error made on page 5 by the omission of a heading
That heading should have been, Reports of Committees to be made
to the Annual Meeting. It is put in the report of Council for the
sake of compactness and convenience and does not form a part of
the Council’s report at all.  That should have been explained ‘n
the heading on No. 5. Under that heading comes the Report of
the Committee on Cement, the Committee on Transportation, and
the Committee on the Establishment of Testing Laboratories.
The mistake that has arisen in the members’ minds arises from a
mistake of the printer in not putting the heading there explaining
what that means.

MR. COSTE: That is the position I have taken right through,
Mr. President; that we are here not to discuss the reports of sub-
committees but the Report of Council. We have three days at our
disposal and one is taken up by excursion. The general questions
of the Society are all that should be discussed here and not the
reading of papers. ‘

THE PRESIDENT: To make my position clear. It is plain *hat
the reports of committees appointed by the Annual Meeting must

fication which I present.

be made to the Annual Meeting. There has, apparently, been no
provision made for the discussion of reports of this character. I
admit the difficulty of discussing a scientific report of this kind in
the little time we have. We have made an attempt to remedy that
in future, but at present I think Mr, Jameson must be allowed to
go on. We cannot adopt a report of this kind without having a
chance to look into it, and I do mot think Mr. Jameson expects
that. He simply requires some proper disposal of the report so
that it will receive full consideration, and I think we are coming to
that. )

MR. JAMESON: Reports of this kind must be submitted and
explanations given in connection with them, and that is all I am
attempting. There is no machinery I know of to put such a
specification as this in force except by putting it through the trans-
actions and being generally acceptable. We must not put our-
selves as a Society in an awkward position. We are dealing with
other important bodies in this question, such as the Cement
Branch of the Manufacturers Association. They recognize as well
as we do the importance of having a specification on which all can
agree, so that they will manufacture a good grade of cement and
at the same time meet the conditions of the engineers. The
American Society issue their specification as a recommendation of
their committee on cement, with the names of the committee behind
it to give it standing, without guaranteeing it as a society. What
we are attempting to do here is certainly a step in the right direc-
tion. We have made a great deal of progress when we succeed in
getting the manufacturers to agree with us on our specificacion.
In this connection I will read a letter from the Secretary of the
Manufacturers Association showing their acceptance of this speci-
It is addressed to myself as chairman
of the committee. (Reads this letter.) That analysis is what we
originally set it at; some of the members of the committee thought
we ought to reduce the SO3, but that was finally decided on, so
that we have there an acceptance of this specification and
standard methods of testing from the manufacturers, which is a
great step in advance. As I have said in my report, this is
largely in line with the standard specification and methods
of testing adopted by the American Society of Engineers and
American Society for Testing Materials. Certain departures have,
however, been made with a view of improving it and making it a
little more specific. In presenting this, while I do not think that
it is possible to discuss it generally, yet members may have some
point that they would like to refer to.

THE PRESIDENT: What is the best disposal in the interests of
the Society that you would suggest for your report? It is a very
valuable and exhaustive report, and I would like to know what your
own ideas are on that subject.

MR. JAMESON: Our by-laws and procedure are a little deficient
in just such a case as this, as to making this a standard specifi-
cation of the Canadin Society. 'I am not sure how tar we can go
in that respect, but my suggestion would be for the Society to
receive this from the committee and issue it as a specification re-
commended by the Committee on Portland Cement. The Secretary
might be able to give us some light on that point.

THE PRESIDENT: That would be almost the same as adopting
it by the Society. Unfortunately, as in the case of the report of
the Transportation Committee, our procedure for disposing of such
reports is badly out of order. As I have said, we are not in a
position to discuss the report; we have not read it. I think, if I
may express an opinion, that the report should be circulated among
the members without adoption and without any recommendation
from this Annual Meeting. It should be circulated certainly among
the branches and the scattered engineers in other districts. I do
not' think Mr. Jameson’s committee would object to its being dis-
tributed for their examination and possibly have it reported back
with a view to final adoption at the next Annual Meeting.

MR. JAMESON: That is rather long. If we are to deal with it
we should deal with it promptly.

MR. Morris: I would move that this be received by the
Society and referred to the Council with power to refer back to the
committee with any recomgmendations of the Council.

MR. LEGRAND: I should like to see it sent to the section meet-
ings, and then discussed for adoption.

MR. JAMESON: This may assist us a little.
one issued by the American Society of Civil Engineers.

Here is a similar
It is
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issued in pamphlet form as well as printed in the Transactions of
the Society and the Records of their Annual Meeting. ¢ Progress
Report of the Special Committee on Uniform Tests of Cement, pre-
sented at the Annual Meeting, January 21st, 1903.” They give
the names of the committee and they say,
printed for the purpose of receiving comment and discussion, which
may be useful to the committee in formulating its final report.”
This was a Progress Report, and in fact their committee is a stand-
ing committee. It is not final. From year to year they keep
adding to it.

THE PRESIDENT: It is more than that. It is exactly in the
line of the suggestions I have just made; that instead of this com-
mittee adopting your report that it print it and distribute it among
the members of the Society for suggestions. It ig printed for the
purpose of making it the basis of new suggestions for the specifi-
cation, for which the Society will be responsible.

MR. JAMESON: One fact remains, that their specifications and
their metheds of testing have been almost universally adopted by
their memkbers, and largely by others in the United States. With-
out giving it any more sanction than that. If we are going to do
anything as a Society, if we are going to have our members. say,
“In accordance with the specification of the American Society of
Civil Engineers,” or enable them to say, ¢ In accordance with the
specification of the Canadian Society of Civil Engineers,” that is
the question for you to deal with.

MR. CosTE: I rise to a point of order, Mr. Chairman.
going to make myself a nuisance to the last, but this discussion is
entirely out of order. =~ We are not discussing a question of that
kind. Mr. Jameson is presenting his report. The remarks of
Mr. Jameson are not in point at all. We are not discussing what
the Americans are doing or what we are going to do with Mr.
Jameson’s report.  There is nothing personal in my objection.
It is merely a question of procedure. Our meeting is, I contend,
becoming an absolute farce. We have over 400 members of the
Society, and there are twenty-four of us here in the room to dis-
cuss a question of this kind.

THE PRESIDENT: Perhaps it would be well to bring it to a
close by puiting a motion, Mr. Jameson.

MR. ARMSTRONG: I have a motion to offer. I move that the
first part of the report which Mr. Jameson has read be divided into
three heads; the first part, then the recommendation and then the
question as to the weight be accepted. And that the other part of
the report be referred to the Council with power to put it before
the members of the Society and discuss it. They might, if they
thought fit, issue it as a provisional specification for testing and
use of cement. !

THE PRESIDENT: Will you shorten it by saying that you move
that the report of the Cement Committee be received.

MR. ARMSTRONG: Yes, and that it be considered in sections.
Each part must be considered by itself. You must divide it into
sections so that we will discuss one point at a time. Mr. Coutlee
seconds my motion.

MR. COSTE: I move that the report just read of the cement
testng be referred to the incoming Council of the Society of
Civil Engineers for their consideration and for any action they
may take in regard to it.

MR. MORRIS: I second that.
tion I wished to make.

MR. J. H. HUNTER: I move in amendment that the report be
received and issued to all members, and that after a reasonable
time a letter ballot shculd be taken on adoption of the specification
of the committee as a provisional specification, and that the present
committee be continued as a standing committee to keep it
up-to-date.

MR. CoSTE: The last speaker’s motion is out of order. It is
not in continuation cf what we have done before. It was decided
by the former resolution moved by Mr. Kerry that the Counci! is to
appoint these committees and ask them to report to the Council
instead of at the Annual Meeting.

THE PRESIDENT: Not that the council is to appoint the com-
mittee. The Annual Meeting may appoint any committees it
pleases, but they must report to the n®t Annual Meeting through
the Council.

MR. COSTE: My motion was made with that in view, that this
report should be treated as any future report will be treated; that
this report be referred to Council for any action it sees fit to take.

I am

That is practically the resolu-

¢ This report is re-

If Council wants to have it printed and distributed, then  we will
get it.

THE PRESIDENT: The adoption of our procedure is so new that
I had almost forgotten it. We adopted a resolution this morning to
the effect that the reports of all committees appointed by the An-
nual Meeting shall be made to the next Annual Meeting through
the Council, with such modifications and directions as the Council
may be pleased to attach. Here is the first report coming up after
that procedure has been adopted by the Annual Meeting. I think
I must rule in view of that, that any other procedure is out of order.

MR. HUNTER: Then [ will withdraw my amendment, Mr.
President.

MR. LEGRAND: Mr. President,
have said last that the Society cannot do anything this year?
where are we with that specification ?

THE SECRETARY: The Council would be quite in order under
the general instruction of the action as propcsed by Mr. Coste, to
deal with this report as I think Mr. Jameson really wishes it dealt
with as a progress report and to send it out, if the Council so acts,
to the membership and get their criticism and opinion, so that the
progress report may be of value to the membership. Mr. Coste’s
motion will permit that action and will also, I think, be in harmony
with the resolution adcopted earlier in the day.

THE PRESIDENT: It does not interfere in any way with the
power of this meeting to continue this committee.

MR. LEGRAND: By the resolution we ask the committee to re-
port to the next Annual Meeting. So we cannot do anything this
year. y

MR. JAMESON: Any motion that will bring this properly before
the Society either through the Council or through the Annual Meet-
ing itself is satisfactory to me. We want to make use of it and any
way that we consider that we can best get it in that form so that it
will be available in the near future will be satisfactory. I am per-
fectly agreeable to have it brought before the incoming Council
and dealt with by them. We have not asked in the report to be
continued. I did suggest a standing committee on such subjects
as this. It is for the meeting to deal with that. It would be ad-
vantageous in the way of getting continuity.

MR. ARMSTRONG: My motion has been put in writing and is
“resolved that the report of the committee be received and that
the first part of the report as read be taken up in three sections and
considered, and that the second part of the report as printed be
referred to the Council to have it printed and distributed to the
members for discussion and that the Council be authorized to pub-
lish it generally as the provisional standard specification of the
Canadian Society of Civil Engineers on cement and cement test-
ing.”’

MR. COSTE: My motion is a very simple cne. I move, seconded
by Mr. Morris, that the report on Cement be printed, distributed
to the members and referred to the incoming Council for action.

THE PRESIDENT: I shall put Mr. Coste’s amendment first.
You have just heard it. Is it your pleasure that the amendment
be adopted >—Carried. That disposes of the main motion,.I think.
Another question arises, what shall the Annual Meetmg do with
respect to this Committee on Cement? Shall that committee be
continued or shall we adopt the suggestion of the report that a
standing commitcee be formed?

MR. LEGRAND: I move, seconded by Mr. Hunter, that the
present Committee on Cement be appointed a standing committee.

MR. CosTE: With the proviso, of course, that the committee
does not report to the Annual Meeting.

THE PRESIDENT: That would be understood.
motion carried.

(At one o’clock adjourned to 2.30).

do I understand by what you
Then

I declare the

AFTERNOON SESSION.
saturday, 20th January, 3 p.m,

THE PRESIDENT: I have to announce the result of the vote re
the sections. That is simply a sort of plebiscite giving the general °
opinion of the Society on the questicn of abolishing the four sec-
tions and returning to the old system. The vote stood 50 in favour
of abolishing the sections and 60 against. A total vote of 110,
which is an extremely small vote from the Soc1ety on such an im-
portant subject. I should interpret the meaning of that to be
absolutely nothing. So few have voted and the numbers are so
nearly even. It is of no force. It was for the purpose of giving -
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the Council some information regarding the feeling of the Society,
and it seems to give none. You may have a different opinion, but
that is the way it strikes me personally. The sections stand as
they did before. There was a tendency in the Council to make that
change and the Council finally decided to take the opinion of the
Society by an open vote. This is the result.

It was decided this morning that the continuation of the dis-
cussion re the Usefulness of the Society under several headings
here should be deferred until we knew the result of the ballot on
the by-laws, because that would settle a number of things. The
Secretary tells me that he has not yet been able to get it.

There is one item of business we can deal with meantime, if |

we will agree to defer it again when the Secretary brings in the
report of the by-laws. That is the discussion re the Insurance
Fund.

MR. RusT: Has the opinion of any gentleman versed in in-
surance matters been procured?

THE PRESIDENT: I am not aware of any, Mr. Rust.

MR. LEGRAND: I have had some experience in benevolent
societies, and I think in this case we have not a sufficient number
to make a successful insurance society. We would need ten or

' fifteen thousand people. As we are it would be too expensive for
each member. It would amount to $50 or $60 a year.

MR. MOUNTAIN: The time is not ripe for the Society to go into
such a thing.

Moved by Mr. Rust, seconded by Mr. Mountain, that the ques-
tion of an Insurance Fund be deferred for the present.—Carried.

MR. HUNTER: There was a question left over this morning to
be discussed under the transportation report.

MR. MOUNTAIN: That is section 6 on page 36. The continua-
tion of the Committee on Transportation is, I think, an
acquiescence in this suggestion. In continuing that committee we
are taking part in public matters involving national development,
and we have decided con the best way to proceed in order that our
action may be forcible. That is, it is to be put through the Council,
through the Society, and then it is for the Society to say how much
further they will go, whether they will make a memorial to the
Government or not. I think that may very well remain.

THE PRESIDENT: Yes, we decided to defer that question and
take it up in such a way that it would apply to all sorts of reports
as well as the special one mentioned in Section 6.

MR. HUNTER: A motion of Mr. Morris’ was deferred.

MR. MORRIS: It was deferred until after the vote on the amend-
ments, I do not see how il hinges on this discussior.

THE PRESIDENT: The amendments to the by-laws proposed by
the Council deal with admission to the Society. It is in that way
that-your motion is deferred.

MR. ARMSTRONG: If there is nothmg else before the meeting
I might read a resolution that was proposed and it can be con-
sidered later. (Mr. Armstrong read a resolution which was after-
wards taken up and carried). See page.

THE PRESIDENT: The result of the vote on the amendments

to the by-laws is as follows. By-law No. 8, for, 166; against, 47.
The majority is more than two-thirds required and the by-law,
therefore, is carried. .

The next is 13A, down to and including 32 on page 4 of the
blue paper. 141 for and 68 against. A majority of over two-
thirds, so that those are carried.

The next on the blue paper is No. 27 to 45 inclusive. The vote
on that is 135 for and 71 against, so that that set is not carried;
there is not the necessary two-thirds majority.

The next is simply a clerical by-law referring to the change (ff
numbers. The vote is 134 for and 62 against. It is carried but it
is inoperative and is necessarily inconsistent on account of the
failure of the previous set to carry.

Now to omit by-laws 28 and 56 has also been carried.

Then the white list, by-law 37A, for 73, and against 114.

By-law 27; for 68, against 123.

By-law 28; for 68, against 123.

By-law 33; for 72, against 110.

37A, that is apparently repeating the first, but it is marked on
. this report as the vote referring to what is called here the first pant
of the second vote. I confess I do not understand it, but the result
is 73 for and 117 against. So that none of the by-laws on the
white paper have carried. ;

|

This report is signed by Edward B. Merrill, D. Blanchard,

and N. X. Raymond, scrutineers.

MR. MACPHERSON: May it not be left in the hands of the
Secretary te renumber the by-laws consistently ?

MR. MITCHELL: Number 28 by-law in our list provides that we
shall have an elective Council of a certain number. If we carry
that last by-law on the blue list we shall have no officers for the
Society in the coming year.

THE PRESIDENT: It has been suggested to me by a member
that it will be utterly impossible to settle these things satisfactorily
unless the members are allowed to smoke.

We are practically without any by-law governing the Council;
the new by-law has not been carried and the old has been omitted.
The election of officers is perfectly constitutional, but the very im-.
portant clause in 27 and also in 28 respecting the number which
constitutes a quorum is not now in existence. That I am pretty
sure will make trouble in Council.

MR. J. H. HUNTER: Do these by-laws take immediate effect or
is it a year afterwards?

THE PRESIDENT: They come into effect for the new Couneil.
The financial year begins in January. By far the best body to
settle this matter is the Council. They will take the time and
trouble to do it and see that it is made right. I do not think the
General Meeting can. do anything unless it is within its powers to
authorize the Council to do it. ;

MR. JAMESON: This is a legal matter, and individual opinion
will be of very little value just now, and its expression will only
take up time. It should be referred to Council.

MR. LEOFRED: Clause 50, on page 15, the three last lines
under the title, Amendments to By-laws, says: “The Council may
also propose new by-laws or alterations, or repeal all existing
by-laws, and may submit the same to vote by letter ballot.”” That
may show you a door to get out of this scrape.

MR. MORRIS: I agree with Mr. Jameson that we are losing
time. I suggest that this be left to Council, and that it take the
necessary legal opinion on the matter.

MR. LEOFRED: You are not obliged to submit it; you may
submit it to vote. You ‘““may’’ make alterations or repeal all
existing by-laws, and you ‘“may’”’ submit, but you are not obliged
to. That gives you the margin you want to get out of it.

MR. JAMESON: We must remember that our by-laws are in
line with the Quebec Act, and that must be taken into considera-
tion. We can only change them by having them ratified by the
Quebec Legislature.

THE PRESIDENT: We have the right to make our changes, and
we then go to the Quebec Legislature and get them to act accord-
ingly. - Otherwise we shall be hampered by our legislation for
ever.

MR. ARMSTRONG: I think your legal adviser will probably tell
you that under the General Companies’ Act you can carry on your
work, but I think the best way is to leave it to your adviser. I
move that it is recommended .that the Council take legal advice
and govern themselves accordingly.

Mr. DAwsON: Might it not be well for this meeting to
authorize the Council to take whatever steps may be necessary,
so that the Council may deal with it, and have the endorsement
of this meeting ?

Mr. Hunter moved, seconded by Mr. LeGrand, that the
incoming Council be authorized to take such steps as are neces-
sary to correct the by-laws in accordance with the wishes of the
Association.

MR. CoSTE: It may be, Mr. President, that our friend of the
legal profession may not find the solution of this very knotty
problem. May we not try our hand to-day in annual meeting
assembled to settle our difficulty without employing counsel. We
know what we want, or at least I think we do, and if there is any
procedure in the way of suspending any of the rules at an annual
meeting or any of the by-laws, I would wish to see that By-law
No. 50, which would practically quash the vote that has been
taken by letter; and then it might be in order to put these amend-
ments, as a whole, fresh before the Society for a vote here and
carry them. The sense of the Society is evidently that these
by-laws should carry. I understand that the clauses from 27 down
to 43 were only defeated by a vote of about four. If four members
had voted the other way, these by-laws would have been changed
in the way it was proposed they should be changed. The vote
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on that is a very small vote, and there are certainly four members
here who have not voted, and who might possibly vote the right
way and carry these by-laws.

MR. LEOFRED: I think the only way to keep ouf of the law
and to do without any lawyer’s advice, and without any trouble
is for the old Council to hold a meeting, and in that meeting to
alter the by-law for a quorum in the way they like, so that the
. incoming Council then will be sure that the number determined
by the old Council for a quorum will be according to law. The
Council has a right to make any alteration of quorum or anything.

THE PRESIDENT: But the Council has no power to amend or
make by-laws or alterations.

MR. HUNTER: Mr. Chairman, when we want a man to build
a bridge we hire an engineer. If we get into a legal difficulty,
" we hire a lawyer to get us cut of it. We have got into a difficulty
here and we cannot deny it. Let us vote on the resolution which
has been proposed.

MR. MITCHELL: If we are to have legal advice on this, why
not have it on the spot and clean it off this afternoon?

MR. CosTE: The new President is quite satisfied with the
present arrangement. He is a quorum by himself.

MR. MITCHELL: It is very evident that the members of the
Society who voted for or against the by-laws on the blue sheet
have been strongly in favor of the principles which have been laid
down in the amendments proposed in the blue. It is divided into
four parts—four chances to vote for or against this combination.
The first was with reference to a thing that is entirely separate
from the question that is at issue. The second is partially de-
pendent upon it, but it can stand by itself. The third and fourth
are connected. The third, which is the one which has been lost,
was lost by three votes evidently. The fourth, which was carried,
was carried by five or six votes. The intention evidently is that
the two should go together. The question for us to decide is
whether those two shall be taken together and carried or not
carried.

MR. RusT: That is a legal matter; let us take the vote and
leave it to the Council for discussion. The old Council cannot act.

THE PRESIDENT : It is moved by Mr. Hunter, seconded by Mr.
LeGrand, that the incoming Council be authorized to deal with
the difficulties arising from the omission of by-laws and the
inconsistencies resulting from the votes of the Society on the
amendments to the by-laws. I declare the motion carried. Now,
the questions arising on that. As to the standard of admission
to the Society, the amendment has been carried, and we cannot
do anything for one year.

MR. MoORRIS: This amendment being carried practically ex-
cludes the resolution, at least in proposing any alteration in it.
The resolution which I proposed does not propose any change in
the by-law, but only refers the matter to a committee.

MR. CosTE: That has to be amended in the sense of the
former resclution passed this morning, that the report should be
made to council and not to the annual meeting.

THE PRESIDENT: Oh, yes; every report now goes to Council
and comes to the Society finally in the way provided for this
morning.

MR. LEOFRED: If we read the suggestions at page 32 it will
be seen that in almost every one of the answers obtained by
Council the substance of my friend’s motion appears. In ap-
proving the motion of my friend I desire to say that I am
expressing the feeling of members from all parts of the Dominion
who have written to the committee.

THE PRESIDENT: Then I will put Mr. Morris’ motion (see
page 51). I have counted seven for the motion. I declare the
motion lost.

There are some further suggestions in this report of Council
that we had to consider after the by-laws. The next was No. 3,
on page 36.

MR. MOUNTAIN: I move that this be left as it is, and that
neither side be adopted. I do not see any chance of extending
it at the present moment to any of the other Provinces. I do not
think the legislation is detrimental or should be repealed.

THE PRESIDENT: It is moved by Mr. Mountain, seconded by
Mr. McNab, that no action be taken on this motion.—Carried.

Thet next is, Should the title, Civil Engineer, be controlled
by legislation? That will be included, with the consent of the
meeting, in Mr. Mountain’s resolution.—Carried.

MR. MoOUNTAIN: What was done with the eighth, sir?

THE PRESIDENT: No. 8 was simply a question that was sub-
mitted to the Society, and they have given a vote on it which
practically, I should say, means that they have no decision. Only
110 voted, and 50 were for abolishing the sections and 6o in favor
of retaining them. No. ¢ is whether more branches should be
established, and should these be encouraged further than the
present system provides?

MR. RusT: I think that might stand over for the present.
We are working very well now in establishing branches. The
new branch at Ottawa asked for I suppose will be given the same
terms as Toronto was.

MR. LEOFRED: I am on the Executive Committee of the
Quebec Branch, and they passed a resolution before I left Quebec
to this effect: ‘“Extract from the minutes of the annual meeting
of the Quebec Branch, Canadian Society of Civil Engineers, held
at the City Hall, Quebec, January r1sth, 1gog. It was proposed
by Mr. A. Leofred, and seconded by Mr. S. S. Oliver, that a
by-law should be passed granting the Quebec Branch the rebate
of $2 on all members of the Quebec Branch who reside between
Three Rivers and the eastern boundary of the Province of
Quebec. Approved. Louis A. Vallee, Chairman; Hugh O’Donnell}
Secretary-treasurer.”’ We are not situated as you are in Ontario
where you have a great many towns supplying a good number of
engineers to make strong branches. In Quebec we are rather
isolated, and in order to make a good branch we would like the
change proposed.

THE PRESIDENT: Has that question been canvassed among
the people interested ?

MR. LEOFRED : It was passed at the last meeting of the Quebec
Branch, and they asked me to give a copy of this resolution here.
There were probably 15 or zo present at that time, but it reflects
the unanimous wish of the Quebec Branch. ;

Moved by Mr. Jameson, seconded by Mr. McNab. that the
request of the Quebec Branch be referred to the incoming Council.
—Carried. ‘

Moved by Mr. Rust, seconded by Mr. LeGrand, that the
subject of Article 10, page 36, of the Report of Council be referred
to the incoming Council.—Carricd.

Moved by Mr. Murdoch, seconded by Mr. LeGrand, that
No. 7 be also referred to the new Council.

MR. MOUNTAIN: I think No. 7 was brought up this morning.
Did I not move a resolution recommending that the name be not
changed, and it was carried?

THE PRESIDENT: Yes; I think that is disposed of.

MR. LEOFRED: There was another resolution passed by the
Quebec Branch on the same date as the former one. “It was pro-
posed by Mr. A. Leofred, and seconded by Mr. A. R. Decary, to
memorialize the Canadian Society of Civil Engineers that it would
be very advisable to study the question of establishing a tariff
which would be recognized by the courts, similar to the land sur-
veyors, architects, lawyers, notaries, etc. Approved. Louis A.
Vallee, Chairman; Hugh O’Donnell, Secretary-treasurer.”” It is
my duty to read this. You may do what you like with it.

Moved by Mr. Coste seconded by Mr. Macpherson, that the
above resolution of the Quebec Branch be referred to the in-
coming Council.

MR. DioN: It is said that Mr. Mountain moved that the name
of the Society be not changed, and that this was carried. I was
under the impression that that was not put. I would not like the
incoming Council- to understand that it is the sense of the
meeting if it is not, and I would like the sense of the meeting to
be taken if it has not been taken.

. MR. ARMSTRONG: I have a resolution which provides a mode
of action for treating the reports of committees to the annual
meeting so that their adoption may be facilitated. “Moved by
Mr. C. R. Coutlee, seconded by Mr. J. S. Armstrong, that as
branches of the Society are rapidly forming in various parts of
Canada, all reports of committees appointed at the annual meeting
be printed and forwarded (o the branches one month before a
spécial meeting of Council, and that the chairman of each
branch or other approved delegate be invited to attend that meet-
ing and present a concise statement, voicing the opinions of the
members of his branch on all such reports, and that the reports
be considered at said meeting of council; and further, the

lCouncil is recommended to make reports, recommendations and
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draft motions to be presented at the annual meeting of the Society
to facilitate the discussions thereat.’’—Carried.

MR. KERRY: I have a couple of small motions; I do not know
whether they will be seconded. The first is,  That the Secretary
be instructed to send to the members of the nominating committee
a list of the men who have held office in the branches of the
Society, because it is the opinion of this meeting that service in a
branch is a recommendation for election to the general office of the
Society.”’

Seconded by Mr. Coste and carried.

MR. KERRY: My second motion, Mr. Chairman is ‘“ That the
Council be directed to transmit all applications for admission to
membership or transfer of membership coming from within the
district of a recognized branch to the Executive Council of that
branch for recommendation before taking final action upon the
application.”’

Seconded by Mr. McNab and carried.

THE PRESIDENT: Votes of thanks have been proposed to our
various entertainers as follows:—

The Grand Trunk Railway Company.

The Railways of the Eastern Passenger Association.

The University of Toronto.

The Engineering Society of the University.

The Engineefs Club.

The Local Committee.

The Press.

The Canadian Westinghouse Company.

The International Harvester Company.

The Canadian Portland Cement Company.

To our friend Mr. J. A. Jameson.

The Toronto Street Railway Company.

The York Springs Mineral Water Company.

I do not remember, had we any of that?

MR. McNAB: Before that motion was put with regard to the
Toronto Street Railway, may I ask how long these buttons are
good for?

THE PRESIDENT: I think they are good for to-day.

Moved by Mr. LeGrand, seconded by Mr. Macpherson, that
the thanks of the Society be sent to the various associations and
gentlemen mentioned.—Carried:

THE SECRETARY: The scrutineers appointed to count the votes
of the nominating committee for 1909 beg to report as follows:—

Province cf Ontario: Total number of ballots received 0z.
The three members receiving the largest number of votes were
Messrs. C. H. Mitchell, C. W. Dill, and T. C. Irving, jr.

Manitoba: 106 ballots, the two members receiving the largest
number of votes were L. A Vallee and C. S. Leech.

The section north-west of Ontario 36 ballots. The *wo
memb‘}s recelvmg the largest number of votes were T. E Schwit-
zer and H. N. Rattan.

Maritime Provinces: 13 ballots.
number of votes C. E. W. Dodwell.

Section outside of Canada and Newfoundland:
Henry Holgate.

THE PRESIDENT: The custom, I believe is, simply to adopt the
report, and at the same time the member proposing the adoption
of the report, unless there is some reason to the contrary, accom-
panies it with a motion to destroy the ballots. That will not be
safe I think in the case of the amendments to the by-laws.

Mr, Jameson moves, seconded by Mr. Macpherson, that the
report of the scrutineers be received and that the ballots be de-
stroyed.—Carried.

THE SECRETARY: The report of the scrutineers on the election
of officers and members of Council. Number of ballots cast 42s.
Of these three were not signed, 27 were signed by members in
arrears, 15 spoilt, 3 returned blank.

We declare the following elected :—President,
Mountain, practically unanimously. (Applause.)

Vice-Presidents, W. F. Tye, 271 votes.

H. N. Rattan, 262 votes.
C. J. Desbarats, 195 votes.
For Members of Council, J. E. Schwitzer, 312 votes.
A. E. Doucet, 303 votes.
D. Macpherson, 274 votes.
R. A. Ross, 271 votes.

Member receiving the highest

56 ballots,

Mr. G. A.

+. Ker, 267 votes.

. Lea, 259 votes.

Legrand, 257 votes.

Doane, 253 votes.

Coultee, 250 votes.

A. Vallee, 180 votes.

P. Gutelius, 486 votes.

For the General Section, P. Sherwood, 246 votes.
A. St. Laurent, 204 votes.

For the Electric Section, C. H. Mitchell,
L. A. Herat, 224 votes.

Mechanical Section, H. A. Bayfield, 232 votes.
W. Kennedy, jr., 220 votes.

Mining Section, F. L, Wanklyn, 231 votes.
Charles Fergie, 231 votes.
R. W. Leonard, 212 votes.

Signed, J. T. Croft, Chairman.

Moved by Mr. Rust, seconded by Mr. Murdoch, that the report
of the scrutineers on the election of officers and councillors be
received, and that the ballots be destroyed.

i

248 votes.

THE PRESIDENT: I shall ask the newly elected President, Mr.
Mountain, to take the chair.

PRESIDENT MOUNTAIN: I thank you, gentlemen, for the honour
you have conferred on me in electing me to the highest office in
the gift of the Society. If spared I will use my best energies for
its advancement. (Applause.) .

MR. LEOFRED: Mr. Chairman, I would move, seconded by Mr.
Burchell, that a vote of sincere thanks be carried to the retiring
President and officers for the very good services rendered the
Canadian Society of Civil Engineers in the last year.

MR. BURCHELL: Mr. Chairman, those at a distance have been
debarred the privileges of the Society; at the same time we are
under very great obligation to the executive officers and the com-
mittee workers of the Society. We are unable to carry our share
of the burden in that respect, and so it is with feelings of special
satisfaction that I have the privilege of seconding this motion. I
desire, if you will permit me, to congratulate you, sir, upon your
present appointment and to refer in a word to a special feature of
your election as President of this Society; namely, your connection
with the Railway Commission, of which every engineer may well
feel proud. I think that this Commission is an institution that has
already accomplished great good and will accomplish very much
more in this country. Its work and its possibilities of establish-
ing things on a sound straight basis in railway matters throughout
this country should be a subject of very great gratification to every
engineer in the country. I personally have in no way subscribed
to any political party since I have come back to my native lana,
and therefore judge of this thing altogether impartially and from
the standpoint of one who has watched very closely the workings
of similar commissions elsewhere. I feel very proud that Canada has
instituted such a commission and has brought into its service such
men as we know are connected with it. Therefore, I am peculiarly
and specially glad that in this way the Society has recognized the
merit of the choice made by the Commission and has elected you,
sir, as its President for the year. (Applause.)

THE PRESIDENT: Gentlemen,
moved and seconded, what is your pleasure?

EX-PRESIDENT GALBRAITH: I am sure the Council, including
the late President, feels very grateful at the way this motion has
been received. As I said last night, we have left undone a great
many things that we ought to have done, but we have tried not
to do the things which we ought not to have done. And 1 thank
you all.  Before I take my seat I wish to move a resolution. As
a member of the late Council I became aware for the first time of
the enormous amount of work in the Secretary’s office. That work
is increasing every year; it is doubling and trebling. The Secre-
tary receives a small douceur, an amount that does not in any way
represent the work he is doing. In early days he held together
this Society ; he has been really the working member of the Council
above all others, and I feel it my duty as well as my pleasure to
bear witness to the interest he has taken in the Society. I, there-
fore, move a vote of thanks to our late Secretary, Professor
McLeod.

you have heard the motion
I declare it carried.
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MR. RusT: I have much pleasure in seconding that.

THE PRESIDENT: Gentlemen, you have heard the motion
moved by Past-President Galbraith, seconded by Mr. Rust.—
Carried. .(Applause.) :

SECRETARY MCLEOD: I appreciate very highly indeed your
kindness in proposing and accepting this vote of thanks. It has
always been a very great source of gratification to me that I have
been able to do anything in the way of cementing professional
engineering in Canada. 'l may perhaps be permitted to say that
I have endeavoured to look upon the work of this Society as the
work of a national society, not as the work of a society which is
to do a special work for any one section. It seems to me that the
profession of civil engineering in Canada is peculiarly fortunate
in being in a position to weld together the engineering interests
of the different portiong of the country. I was reminded in one of
the eloquent speeches we heard last night of the connection be-
tween the great railways and this Society. As it was so well said
by Mr. Macdonald, the railways are the means of promoting the
national sentiment in the country, and this Society is a means of
promoting a national sentiment and feeling of unanimity and
solidarity which cannot be excelled anywhere between the engineers
of the east and those of the west. I hope the Society will live to
complete its work in a thoroughly satisfactory manner. (Applause.)

MR. LEOFRED: Will anyone make a suggestion as to where the
next Annual Meeting is likely to be? I would suggest that it be
held in Ottawa.

MR. CoSTE: I am afraid that that would be impossible.  The
meeting is held in the end of January, at a time when the hotel
accommodation of Ottawa is taxed to its utmost. The choice, I
suppose would remain between the old City of Quebec and the City
of Montreal. p

MR. LEOFRED: T would suggest, Mr. President, that at the
next meeting it might be arranged that the business should be
transacted in the first two days and the third day be devoted to
the excursion. Some members would prefer to attend the business
meeting and then return home.

THE PRESIDENT: The Chair receives these suggestions and
will consider them later on.

MR. RusT: I have much pleasure in moving, seconded by Mr.
Armstrong, a vote of thanks to the scrutineers for their work.—
Carried. :

THE PRESIDENT: Before putting the motion to adjourn I would
ask that immediately after the adjournment those gentlemen
elected to the new Council remain so that we may' have an informal
meeting. '

The Annual Meeting then adjourned.

— -

THE CANADIAN GEME\NT AND CONCRETE
ASSOCIATION.

At the first annual meeting of the Canadian Cement and
Concrete Association to be held in Toronto, March 1st to 6th,
the following papers will be presented :—

Sanford E. Thompson, Newton Highlands, Mass., “The
Selection of Materials for Concrete.”’ ;

F. A. Norris, Boston, Mass., ‘“ Decorative Concrete.”’

E. G. Perrot, Philadelphia, Pa., “ Reinforced Concrete
in Building.”’

Charles D. Watson, Pittsbhurg, Pa., ¢ Progress in the
Manufacture of Cement Products.’”’

C. W. Cadwell, Windsor, Ont., ‘“ Twenty Years Experi-
ence in Sidewalk Work.”

W. J. Frances, Montreal, Que., “Reinforced Concrete.”’

M. Marssen, C.E. Montreal, Que., ““ Reinforced Concrete
in Europe.”

Later there will be publ'shed a more complete list.

—_———

The total production of iron and steel in Canada in 1908
was 563,672 tons, against 581,146 tons in 1907, a decrease of
17,474 tons, or about 3 per cent. In the first half of 1908
the production amounted to 307,074 tons, and in the second
half to 256,508 tons, a decrease of 50,476 tons.

PLATE GIRDER WEB SPLICES.*

C. R Young, B.A.Sc.

Except in the case of plate girders of small size, it is
generally impracticable, and sometimes impossible, to con-
struct a girder without one or more web splices. The rolling
mills do not manufacture plates over certain extreme lengths
depending upon the width and thickness, and these limits
cannot, therefore, be exceeded in size. The price per pound
of the extreme sizes of plates is at the same time higher
than for those of more moderate dimensions, so that the use
of several plates with splices might be a cheaper arrange-
ment than employing a single plate. It also frequently
happens that the necessity for despatch in the work does not
permit waiting for the delivery of full-length plates from
the mills, and so the girder is made up of shorter ones which
chance to be in stock at the time.

The splice provided at a given section must obviously
be capable of safely resisting whatever stresses exist in the
web at that section under the most unfavorable condition of
loading. What this latter is must be ascertained by calcula-
tion. - In the case of girders carrying moving loads it may
chance that the splice will be more heavily stressed under
the maximum shear at the section with the corresponding
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moment than under the maximum moment with the cor_%e-
sponding shear. This is not likely to occur, however, for
splices nearer the centre of the girder than one-quarter of
the span length, and, as will be shown later, the splice will
generally be amply strong if designed for the maximum
moment sustained by it, without regard to the effect of the
corresponding shear. In keeping with the common practice
of making the details of a structure such as to develop the
full strength of the main material, web splices are, however,
frequently designed to develop the full capacity of the met
section of the web, and not merely to resist the calculated
stresses that might arise at the joint.

When the arbitrary assumption is made, as some speci-
fications require, that the web is not to be regarded as
resisting any of the bending moment, the splice need not
be proportioned to take bending stresses, but merely the
shear at the section. It then conmsists, as shown in Fig. Ty
of two vertical plates, one on each side of the web, ex-
tending from the inside edges of one pair of flange angles
to the inside edges of the other pair and having not less
than two vertical rows of rivets on each side of the splice.
The two plates are generally chosen to make up a com-
bined thickness of one and one-half times to twice the thick-

*From a paper in Applied Science by Mr. C. R. Young,

Lecturer in Applied Mechanics in the Faculty of Engineer-
ing, Toronto University.
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ness of the web. A pair of stiffener angles are commonly
placed at the splice to give effective lateral support.
Although the splice is required to transmit only the
vertical shear across the joint, one designed in strict con-
formity with this requirement would not be allowable since
fewer rivets would be employed than practical considerations
of rivet spacing will permit. This may be seen from a dis-
cussion of the splice illustrated in Fig. 1, which occurs at
12 feet from one end of a girder 40 feet centre to centre of
bearings carrying a total static uniform load of 5,000 pounds
per lineal foot. The total shear at the joint is 40,000 pounds,
and this must be resisted by the two rows of rivets on either
side of the splice. The assumption is generally made that
this shear is uniformly distributed among’the rivets sus-
taining it, which is probably not far from the truth. In addi-
tion to the direct effect of the vertical shear there is a turn-
ing moment brought to bear upon the rivets on either side
of the joint equal to the vertical shear multiplied by the dis-
tance between the centres of gravity of the two groups of
rivets on opposite sides of the splice. This arises from the
necessarily eccentric application of the vertical shearing
force. The effect is not large, however, since the splice gen-
erally constitutes a deep connection, and it is generally
neglected. Using 3 -inch rivets and assuming the safe
shearing and bearing stresses for rivets at 11,000 and 22,000

pounds per square inch respectively, the least value of one:

¥%-inch rivet is found to be 5,160 pounds, its bearing value
on the 5-16-inch web plate. The number of rivets required on
one side of the splice would, therefore, be 40,000 + 5.160
= 8. Since, however, the vertical rivet spacing should pro-
perly not exceed 16 times the thickness of the splice plates
or 5 inches, using 5-16-inch splice plates, 18 rivets must be
used on each side of the splice instead of 8. Thus it is
necessary, practically, to make the splice much stronger
than the requifements of stress-resistance would dictate, in
this case almost enough to provide for the total end shear,
or in other words, enough to develop the full capacity of the
web. The total end shear being 100,000 pounds, and one
rivet having a value of 5,160 pounds, only ‘19 rivets would
be required for this service; and, therefore, it is apparent
that the splice might as well be at once designed to equal
in strength the net section of the web plate.

If in the design of the girder the reasonable assump-
tion is made that the web plate develops the full moment of
resistance of which it is capable by virtue of its net area,
the web splices must be proportioned to transmit bending,
as well as shearing, stresses across the point. Assuming that
¢he bending stress in the web increases uniformly from the
neutral axis to the most remote fibre, it follows that the
stresses on rivets i a web splice due to bending increase
aniformly from zero at the neutral axis to a maximum at
the rivet most remote from that axis. The resisting moment
which a rivet will, therefore, exert against the bending
moment will vary directly as the square of its distance from
the neutral axis, since the resisting moment equals the re-
sisting force generated by the rivet multiplied by its distance
from the neutral axis. Hence it is evident that the rivets
farthest away from the neutral axis are more effective in
- resisting bending moment than those nearer it, and that
those lying on the neutral axis have no value as far as
resisting moment is concerned.

For this reason the type of splice shown in Fig. 1 gen-
erally proves inadequate where bending stresses have to be
provided for, unless a great number of rivets are used by
adopting very close vertical spacing or widening the splice
plates and introducing another line of rivets on each side
of the splice. Such an arrangement is highly uneconomical,
for a large proportion of the rivets—those near the neutral
axis—have very little value in resisting bending stresses.
More efficient means have to be devised, therefore, for
splicing webs in girders of the kind under discussion.

A form of splice frequently used in such cases is that
shown in Fig. 2, and which has been designed for the girder
of Fig. 1, the section of which is revised in conformity with
the assumption that one-eighth of the gross area of the web
may be considered as flange area. Instead of carrying the

two vertical splice plates from flange to flange, two hori-
zontal splice plates are placed on the web just inside the
mner edges of each pair of flange angles and the vertical
plates terminate at the inside edges of the horizontal plates.
The latter are generally of about the same thinckness as the
former; that is, the two plates on opposite sides of the web
together make up a thickness of one and one-half times to
twice the web thickness. By the employment of a splice of
this type it is possible to locate a large percentage of the
rivets used at a considerable distance from the neutral axis,
where they are highly effective in resisting bending moment.
So much resisting moment is developed by the rivets in these
horizontal splice plates that some designers assume that it
is all generated by them, and that the vertical shear is wholly
resisted by the rivets in the vertical splice plates, the number
of rivets used in these plates being arrived at on the basis
of the foregoing assumptions.

While this is an ideally simple afrangement from the
standpoint of the designer, it has the disadvantage of giving
rise to secondary stresses of considerable magnitude in the
web. The provision of a stiff, closely-riveted splice just
inside each pair of flange angles has the effect of throwing
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most of the bending stress into the horizontal splice plates
because of the principle that a load which has to travel over
several paths divides itself up among these paths directly as
their rigidities. This concentration of bending stress into
relatively small areas of the web cross-section produces an
effect of somewhat the same kind as that which would be
produced if single pins were used at the ends of the hori-
zontal splice plates and the web were not reinforced at these
points. Such localizing action is evidently not to-be com-
mended.

That the concentration of large numbers of rivets at
certain points in the web splice is not consistent with the
assumption of uniformly-varying bending stresses on the
web section may readily be shown Referring to Fig. 1, the
resisting moment of any element of the web of height
and thickness b is equal to
i g
L
f1

, where

= the stress in pds. per sq. in. on the extreme fibre of
the element.

y' = the distance from the neutral axis to the extreme

fibre of that element.

[' = moment of inertia of the cross section of the element
about the neutral axis of the girder = I 4 Ay2,

[ = moment of inertia of cross-section of element about
an axis through its own centre of gravity.

A = sectional area of element.
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y = distance of centre of gravity of element from neutral
axis of girder.

Since the moment of inertia / of the small area A4
about its own gravity axis is negligible compared with the
term Ay?, we may write I! = Ay?, approximately. Now
since uniform variation of stress has been assumed

Lok
y' 4
2
where f = permissable stress at the extreme fibre of the
web, which is assumed to be at the centre
of gravity of the flange. ‘
d = effective depth of girder which is assumed to be equal
to the depth of the web.
The resisting moment of the element therefore equals
247y
d

Now, since the stress on rivets due to bending effect‘
increases directly with the distance from the neutral axis, if
a rivet in the gauge line of the flange angles have a safe
value of r, then the greatest permissible stress on a rivet one
inch from the neutral

axis would be%, assuming that the gauge line is at the

2
same distance from the neutral axis as the centre of gravity
of the flange. A rivet at a distance y from the neutral axis

2r ! A%
would then carry a stress of k. and its resisting moment
s a

2 ry®

would be
The number of rivets in the element should therefore be
24fy* 22 Af
BT n gl B A

This quantity is independent of the value of y, and,
therefore, the spacing of rivets should be uniform from top
to bottom of girder in order that the assumption of uni-
formly-varying stress may be realized. Though the concen-
tration of rivets as far as possible from the neutral axis in
a splice of the type shown in Fig. 2 is economical in the
matter of riveting, this saving is effected at the expense of
preventing the web at the splice from acting in the same
manner as elsewhere, and probably overstressing it at
certain points.

This type of splice has at the same time the minor defect
of not presenting a very pleasing appearance to the eye. A
suggestion of ‘‘patching’ is borne to one who is not ob-
livious of all save the requirements of strength and
dimension.

A more satisfactory form of splice is that shown in
Fig. 3. In this, the vertical splice plates, which are of
similar thickness to those used in the types described above,
run from flange to flange and horizontal splice plates are
put on either side of the vertical legs of the flange angles.
The rivets in the vertical splice plates are spaced about four
inches apart vertically and as uniformly as possible, the
shorter spaces, if any, being placed at the ends. Using two
rows of rivets on each side of the splice in these plates is
generally not sufficient to develop the full bending value of
the web plate, and instead of introducing another row, the
horizontal splice plates are employed. If the full value of
the web were developed by the rivets in the vertical splice
plates, the splice would not be well designed, for the part of
the web lying between the two vertical legs of the flange
angles should be spliced as well as the part covered by the
vertical splice plates. Obviously the horizontal splice plates
should be strong enough, and contain enough rivets, to
develop the difference of resisting moment of the net section
of the web and of the splice as provided by the vertical splice
plates and the rivets in them. It might be urged that where
more ‘than four rivets were required in the horizontal splice
plates on each side of the splice (see Fig. 3) to develop this
difference of resisting moment, it is equivalent to concen-

trating the rivets at this point. In answer it can be said
that the part of the sectional area of the horizontal splice
plates and of the rivets in them which is not utilized for
splicing the portion of the web between the vertical legs of
the flange angles may be regarded as affording an increment
in flange section in the region of the splice. Increasing the
flange section at the splice makes it unnecessary to splice
the web up to its full bending value, and whatever resisting
moment is developed by this increment of flange section
need not be provided by the web splice proper.

The objection is sometimes raised against the form of
splice under discussion that the horizontal splice plates
necessitate additional fillers under the stiffeners which come
at the splice or crimping different from that used for the
other stiffener angles. These disadvantages are never
serious, and are preferable to the use of an arrangement by
which only the part of the web between flanges is spliced
either by the use of three vertical rows of rivets or two rows
and horizontal splice plates on the web with the attendant
concentration of rivets near the inner edges of the flange
angles. Even if additional fillers have to be used under the
stiffener angles at a splice of the form advocated, its superior

‘| economy of material and rivets over the splices of the two

other forms mentioned above will nearly counterbalance -the
increase of weight necessitated by the extra fillers. Very
often the crimping of the stiffeners at the web splice, if they
be crimped, is, or may be made to be, the same as for the
other stiffeners. This is possible when the horizontal splice
plates can be made of the same thickness as the vertical
splice plates, which is frequently the case.

One of the reasons given by some authorities for not
using this type of splice is that the rivets in the horizontal
splice plates on the vertical legs of the flange angles are put
under double duty. Except in the case where the splice
occurs at a point of zero shear, a certain number of rivets
per lineal inch are required in the flange angles in the region
of the splice for the purpose of transferring the increment
of flange stress from the web to the flange angles and plates,
and, therefore, the rivets in the horizontal splice plates are
only partially available for the purposes of the web splice.
There is no reason, however, Why the rivet spacing in these
plates cannot be shortened up, so as to accommodate such
a number of rivets, that allowing a part of each rivet for
purely flange riveting purposes the requirements in this
respect would be fully satisfied while at the same time the
remaining parts of rivets would fully provide for the web
splice.

To illustrate the method of designing a web splice of
the last type discussed, the splice shown in Fig. 3 will be
investigated in detail. This joint occurs 1z feet from one
end of a girder 6o feet centre to centre of bearings, carrying
a total static uniform load of 6,000 pounds per lineal foot.
It was figured on the assumption that one-eighth of the
gross area of the web acted as flange area, the permissible
fibre stress in bending being taken at 16,000 pounds per
square inch net section. The safe shearing stress on the web
was taken as 10,000 pounds Per square inch, net section, the.
rivets being Z-inch in diameter and the assumed safe
shearing and bearing stresses being 11,000 and- 22,00 pounds
per square inch, respectively.

Since, in general, it iS not possible to locate a web
splice where there is an excess of flange area, the splice
will be designed to develop the full bending value of the
web. In the present instance it would be permissible to
splice the web for only a part of its bending value if the
outer cover plates which theoretically terminate about a foot
to the right of the joint were carried past that point, as
shown dotted in the figure. By this device no excess ma-
terial is utilized, however, but the flange is reinforced to
relieve the web of part of the bending stress. The same
results are attainable in a preferable way, by reinforcing the
vertical legs of the flange angles. In the problem under
discussion the full resisting moment of the web is equal to
one-eighth its gross area multipled by the permissible’ fibre
stress and by the effective depth of the girder which will be
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assumed as the depth of the web. This gives ¥ X (72 X 38)
x 16,000 X 72 3,880,000 in pounds.

The vertical shear at the section, which is readily found
to be 90,000 pounds, must also be transferred across the joint
simultaneously with the bending moment. It will be shown,
however, that if the splice is capable of withstanding the
bending stresses it can resist the shear at the same time
without revision of the design.

The most ready method of proportioning the splice is to
assume the size of the two vertical splice plates and the
arrangement of rivets in them, and then having calculated
the resisting moment of these rivets, it becomes an easy
matter to ascertain the number of rivets needed in the hori-
zontal splice plates on the flange angles to develop the re-
mainder of the required resisting moment. In the case at
hand, the two vertical splice plates will each be assumed as
13" x 3", and the vertical spacing of the rivets will be
chosen as 4 inches, with a few shorter spaces at the ends.
The net section of the plates should in all cases be capable
of developing the same resisting moment as the rivets con-
necting them to the web, but this will be realized for ordinary
cases if the two plates have a total thickness of about twice
the thickness of the web, and the calculation generally need
not be made.

The resisting moment of the rivets in the vertical splice
plates on one side of the splice may, from what has already

been said, be set down as i 22 = y? where
» = least value of one rivet, :
h, = distance apart of outside gauge lines in the flange

angles,
y = distance of any rivet from neutral axis.
The least value of one Z-inch rivet will be its bearing on
the $-inch web plate, or T x § X 22,000 = 7,220 pds., and
h, = 68 inches. The resisting moment which these rivets
can safely develop is therefore

7220 4{ (2)24(6)2 +(10)2 + . . . . + (28.5)2 }

=:212--10426 = 2,210,300 in.-pds.

The difference between this and the total resisting mo-
ment of the web, or 1,677,700 inch-pounds, must be made up
by the rivets in the horizontal splice plates. The per-
missible stress on a rivet at one inch from the neutral axis
due to bending being 212 pounds, as determined above, the
resisting moment developed by a rivet on the inner and outer
gauge lines of the flange angles will be 212 X (31.5? and
212 X 34°, rspectively. Assuming that m rivets are required
on the inner gauge line and n on the outer one, we may
then equate the resisting moment of these rivets to the bal-
ance of resisting moment left undeveloped by the rivets in

- the vertical splice plates, or

2m X 212 X (31.5)? + 210 X 212 X (34)* = 1,677,700.
Solving by trial it is found that m and n in whole numbers
must each be equal to 2, these rivets being momentarily
regarded as wholly available for the web splice.

The effect of the shear at the splice will now be investi-
gated. Due to bending, the rivets in the outside gauge line
of each pair of flange angles will be the ones most severely
stressed. At the same time these rivets must resist their
share of the vertical shear of 00,000 pounds, which is
assumed as uniformly distributed over all the rivets in the
two vertical gauge lines on one side of the splice, in this
case 36 rivets. The test of the sufficiency of the splice is,
therefore, the determination whether the rivets most remote
from the neutral axis are capable of withstanding the total
stress, from both causes, brought to bear upon them. Since
slightly less than two rivets were required in each gauge
line of the horizontal splice plates for the development of
resisting moment, if two are provided in each gauge line,
the stress on the outer rivets need not be as much as the full
value of the rivet, but the same proportion of it as the re-
quired resisting moment of the splice is to the provided
resisting moment. The latter is made up of the resisting
moment of the rivets in the vertical splice plates which
equals 2,210,300 inch-pounds, and the resisting moment of

the four rivets in the horizontal splice plates which equals
4 X 212 X (31.5)> + 4 X 212 X (34)* = 1,821,700 ‘inch-pounds.
The total provided resisting moment, therefore, equals
4,032,000 inch-pounds, assuming the extreme rivets to be
stressed up to their full capacity due to bending alone, and
hence the necessary stress on these rivets to develop the

3,888,000
required resisting moment is 7,220 X = 6,950

4,032,000
pounds. Combining with this horizontal stress the vertical

stress due to shear, which is go,000 + 36 = 2,500 pounds,
we have a resultant stress of]/(é,gso)‘5 + (2,500)* = 7,390
pounds on any one of the extreme rivets, or an excess of
2.4 per cent. over the permissible stress on a rivet according
to the assumed rivet specification. This increase in stress
is scarcely large enough to make the addition of another
rivet necessary, and the case chosen is fairly representative
of the most of web splices. It can generally be said, there-
fore, that if the splice is designed to provide for bending it
will resist the corresponding shear without modification.
The only case where revision might be necessary would be
where the splice comes near the end of the girder, where it

’ PR A '1 r—gd afj/o//lc'e” %
2/[56%6 x7¢ | 2/0/’. Y |
______ .
;%”CJ OF G . S—a)
SOOI L
” ﬂe}e }() i :|N ¢
Web pl, 7273 ool ~T*N:l§‘§‘“\> D)
€9€ J( §T§TQN o~ N
i i ‘GQ.& { N
N. D SN 3 ‘|1' lfl .‘\:Q
G}G )\ .“‘ o \‘
n2” SOOI J\?Q‘&J ‘QN\Q
2/, 1355 —nb il J‘\“iﬁ«,‘;«:
2054534 23 ool J, Ne,
. Py / g “
2 ers 355 RPN Vuly
3 SoOllote &Y
r3” P\
2,0/5.,5;‘3“ % P L
T rexae = v |

l ——
L7t 32425
692:.-/’ e

/-

25646 % 7"
2005, /3% 58"

Fig. 3

may have to be designed for maximum shear with the cor-
responding moment.

Whether the horizontal splice plates on the vertical legs
of the flange angles are regarded as web splice-plates or as
reinforcements of the flange, they must have sufficient net
area to develop the same resisting moment as the rivets in
them, it being assumed for the present that all these rivets
are wholly available for the purposes of the splice. This
resisting moment has been found to be 1,821,700 inch-
pounds, and the net area of the two plates multiplied by the
permissible fibre stress in them and by the distance between
a line midway between the two gauge lines in one flange to
the corresponding line in the other flange should be equal
or greater than this resisting moment. The permissible
fibre stress in these plates will be the permissible stress at

32.75

their centres or 16,000 X = 14,550 pounds per square
36

inch, and the net area of two plates will be 1,821,700 +

14,550 X 65.5 = 1.91 square inches. Two 5" X 34" plates will

be used, giving a net area of 3.00 square inches.

The length of these plates must be chosen so that the
rivets in them on the side of the splice nearest the support
will be enough to satisfy the requirements of the web splice
and at the same time transfer to the flanges the increment
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of flange stress which is developed between the last rivet in
the plates and the centre of the joint. The result is best
arrived at by trial. -Assume four extra rivets in the end of
these plates, the last rivet coming 20 inches from the centre
of the splice. At the splice the spacing for purely flange
purposes must be 5.52' inches in the top flange and the same
will be adopted for the bottom. Hence, in 20 inches,
20 + 5.52 = 3.6 rivets are needed to transfer the increment
of flange stress from the web to the flanges. The four extra
rivets will be enough for this purpose, and the four already
provided are required for the web splice. The slight excess
of 0.4 of a rivet will be required, since the rivet spacing for
flange purposes near the end of the horizontal splice plates
should be less than s5.52 inches.

On the other side of the splice only enough rivets are
required to develop the net strength of the plates, the least
value of the rivets being their double shearing value. This
is the case since the most direct route for the stress in these
plates to follow is from the plates directly into the flange
angles and not into the web and then back into the flange
angles. The net area of the two plates being 3.0 square
inches, and the value of a %-inch rivet in double shear being
13,220 pounds, 3.6 rivets are required. Four rivets will be
used. The increment of flange stress required to be trans-
ferred from the web to the flanges in the distance from the
centre of the splice to the end rivet in these plates will not
increase the number of rivets, since in considering the two
effects simultaneously the least value of a rivet becomes very
large—its bearing value on the two flange angles which are
together 136 inches thick. 5

-

ALBERTA’S WORKMEN’S COMPENSATION ACT.

Alberta’s Workmen’s Compensation Act is affording
much discussion.” It was passed at the last session of the
Provincial Legislature. It applies to working men in regular
employ at a salary of less than $1,200 yearly. It provides
that the employee shall receive compensation by his employ-
ers in case of accident and that no less than $1,200 or more
than $1,800 shall be paid his widow or dependents in case of
death. The Act came in force on January 1st, 19og. A dele-
gation consisting of some thirty employers of labor waited
on the Government last week, asking that the Act be re-
pealed. Premier Rutherford stated that if the Act is found
to work a hardship in any way, steps will be taken to remedy
it.

The insurance companies are re-issuing insurance upon
a new schedule with an increase in rate that is nowhere more
than one-half of one per cent. In this schedule the premium
is figured on.the basis of the employer’s pay-roll. The rate
for grist mills for a $10,000 policy is $1.20 per every $100
of the pay-roll. Consequently in a mill with a pay-roll of
$20,000 annually it requires only $240 yearly to insure the
employer against liability in case of all accidents,

The representations to the Government made by the em-
ployers are interesting. One of the deputation read two
rusolutions, passed by the Central Employers’ Association,
condemning the Act as being unfair to employers and en-
tirely in the interest of employees. Another speaker stated
he had reduced the number of men in his employ twenty-five
per cent. in order that his liability risk will be decreased.
This speaker, Mt. W. Humberstone, stated that commercial
enterprise will be stifled by the Act, as capitalists will not
take the risk of the liability imposed upon them. Attorney-
General Cross cited the British Columbia Act in reply to that
contention. But Mr. Humberstone argued that the British
Columbia Act offers no compensation if it can be shown that
the accident is due to negligence of the employee, whereas
the Alberta Act does not take that into consideration.

—_——ea>e ———

Electric Railway Supplies, Ltd., Toronto, Ont., incorpo-
rated, capital $40,000. Incorporators, S. Johnston, W. N.
Tilley, A. J. Thomson, and R. H. Parmenter, all of Toronto,

THE RELATIVE COST OF CONCRETE
CONSTRUCTION.

Morton C. Tuttle.*

It will pay the prospective mill owner to remember that
the most conservative construction companies claim ‘that a
well-built, thoroughly designed concrete mill will probably
cost ten to fifteen per cent. more than the same building of
mill construction; often the percentage is higher. In figur-
ing a storage building for finished cotton goods we figured

on both reinforced concrete and on mill construction with :

brick walls. As nearly as possible, we figured the same
profit on each of the constructions.
ooo for the mill construction, and $156,000 for the concrete.
This was about the comparison of a smaller warehouse which
the writer had occasion to estimate upon a year ago. The

type of factory building which is most economical to con-

struct of concrete follows very closely the lines which are
most economical to construct in timber and brick.

It will n'early always save time to abandon the idea of te-
inforced mill construction unless the fireproof concrete build-
ing is worth more to the owner than the ordinary mill type.
The writer is the last who wishes to minimize the advantages
of concrete but the material has excellencies enough to stand
on its own merits without misleading statements. Remember-
ing the general fact of the cost, the buyer needs to-day to
examine carefully the statements made by the concrete con-
struction companies who present the various forms of contract
on which they assume no risk of the cost. It is too obvious
to need explanation, but there is at least a temptation to
minimize the probable expense involved in any particular
piece of construction the contract for which the contractor
hopes to gain on a guaranteed profit basis. Once the con-
tract is signed, the fact of the general failure to understand
the higher cost of reinforced concrete over mill construction
alone gives the contractor who also designs the work an in-
centive to make the design as light as possible in order to
bring the costs nearer the owner’s expectations. And this
leads to a word regarding a few facts concerning design
which should be well understood by the buyer of a concrete
building.

The first fact 1s that jn a conservative design, the rein-
forcing metal is good for a working tensile stress of about
sixteen thousand pounds per inch of cross section. If there
is 16,000 lbs. tensile strain to be taken up, it will require a
square inch cross section of steel to take this up with a proper
factor of safety whether this steel is in the form of plain bars,
of deformed bars, or of mesh. The shape of the metal has

‘but little to do with the fact that so much cross section is

absolutely necessary and the buyer should understand that he
ties himself up to one company if he agrees to the use of any
one patented reinforcement. The best of the designing
engineers to-day are laying out their work with plain steel
bars of a known cross section, and are prepared to examine
any other form of reinforcement which may be offered hav-
ing an equivalent cross section; and if it proves satisfactory,
to accept it; but few of these men are prepared to tie their
design down to a specified form of patented bar,

In the buying of a concrete building, the point of most
importance is the competence and experience of the men who
are to handle the work. An engineer may have full know-
ledge which will enable him to make a most satisfactory de-
sign; if, however, the work is carried out ignorantly, the
engineer’s assumptions as to strength of concrete and the
position of steel may be thrown away by bad handling on
the builder’s part. The builder of concrete should un-der-
stand fully the material with which he is working, and under-
stand very clearly the principles used by the designer in lay-
ing out his work and the full importance of placing the exact
cross section of steel shown in the exact place in which it is
located on the.plans, and of making the concrete as strong as
the engineer has assumed that it will be,

*Secretary Aberthaw Construction Company, Boston,
Mass. B

The figures were $111,- _

'Y
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TORONTO STREET RAILWAY ANNUAL MEETINGC.

The seventeenth annual report of the Toronto Street
Railway Company has just been issued. This company was
incorporated in 1892, and according to the terms of its
franchise the company is obliged to make the following pay-
ments to the city of Toronto. For each mile of single trick
$800 per year, and for each mile of double track $1,600 per
yvear, and in addition a progressive percentage of the gross
receipts of the company as follows:—8 per cent. of the gross
receipts until they reach $1,000,000; 10 per cent. between
$1,000,000 and $1,500,000; 12 per cent. between $1,500,000
and $2,000,000; 15 per cent. between $2,000,000 and $3,000,-
000, and 20 per cent. of all gross receipts over $3,000,000 in
any one year.

. The capital stock of the company is $8,000,000, and on
this they paid 7 per cent. dividends for the year 1908. During
the same year the gross receipts were $3,566,493.72, and the
maintenance and operating' expenses $1,880,046.62, making
the per cent. of the operating expenses to gross earnings
52.9 or 1 per cent. less than last year.

The following comparative statement is of considerable
interest, and comparing the percentage of expenses to earn-
ing and passengers travelled, will bring out interesting re-
sult. One noticeable increase is in the number of transfers
collected and also that accompanying an increase of over one
million in revenue since 1904, there has been a falling off of
almost 6 per cent. in expenses, while with an increase of al-
most two and a half million since 1808 in revenue, there has
been an increase in expense ratio of some 5 per cent.

The company operate 114 miles of track in a city of 350,-

co population, and collect on an average 4.001 cents per er_pas-
senger carried. Fares charged are :—Children, 10 fares for 25
cents; limited hour tickets, 8 for 25 cents; regular, 6 for 25

cents; Sunday tickets, 7 for 25 cents; cash fares, 5 cents;
night fares, 10 cents.
: Comparative Statement.
1908. 1907. 1904. 1901, 1808.
Gross Income ..3,610,272.98 3,511,197.86 2,444,534-24 1,661,017.50 1,210,618.24
Operating Ex- ;
penses  ..... 1,880,046.62  1,803,236.4% = 1,4245179:54 ' 857,612.16° 578,857.26 |
Net Earnings i1,721,226:36° 1,617,061.45  1,020,354.70 . 803,405.40  631,760.08 |
Passengers car- 5
T T E R T AN 80,130,571 85,574,788 60,127,460 130,848,087 28,710,388
Transfers ) .oz 32,700,576  31,370,825- 20,480,270 13,750,038 9,287,239
Percentage of oper-
ating expenses.
to earnings ... 52.9 53.9 58.2 51.6 474
—_———--————

SOCIETY NOTES.

———

American Institute of Electrical Engineers, Toronto.

The Toronto Section of the American Institute of
Electrical Engineers met for the regular monthly meeting
on January 22nd, in joint session with the Society of Chemical
Industry. 3

Previous to the meeting, forty-three members of the two
societies enjoyed an informal luncheon in the St. Charles
Cafe, after which at 8 p.m., the meeting was called to order
at the Engineers’ Club, with seventy-six members present.

Mr. J. C. King, of the Willson Carbide -Company, St.,

Cathaszines,” ~Ont., presented -an' original = paper ' entitled
“Blectro-metallurgical Processes.” The paper covered the
subject: very fully and traced the development of the Electro-
metallurgical industry from the very earliest dates. The
paper was accompanied by a number of dl_fawings of recent
designs in electrical furnaces with a full description of each

type and presemt day practices.
The paper was one of great interest to all present which

was- demonstrated by the very active discussion which fol=

lowed the reading of the paper. This discussion being’
participated in by the following' gentlemen; Vice-Chairman
Vanderlind, Prof. Lash Miller, Messrs. S. Dushman, Young,
E. B. Merrill, Zimmerman, ex.-Ald. Thomas Davies, Messrs.
F. Smallpiece, E. M. Ashworth, W. Almon Hare, JuE.P.

Wyse, W. H. Eisenbeis, Prof. Lang, Prof. Bam, Dr. E}\hs,
and Dr. Heebner. =

‘| which embraces scientiffie” and" technical periodicals,

ENGINEER’S
ILIBRARY

BOOK REVIEWS.

[Books reviewed in these columns may be obtained from
the Book Department of the Canadian Engineer.]

Report of the Mining and Metallurgical Industries of
Ganada, 1907-8, Issued January, 1909.—This report has been
issued to meet the increasing demand of the Department . of
Mines for information on the mining and metallurgical in-
dustries of Canada; not only in the Dominion, but from all
parts of the world; and at the same time is in compliance
with the requirements of ““The Geology and Mines Act, 1907,”
(see introductory statement by Dr. Eugene Haanel, Director
of Mines, p. 15). The work comprises 936 pages of text,
descriptive of all the metallic and non-metallic mineral
mines; and metallurgical and clay industries in the Do-
minion, from the Atlantic to the Pacific; illustrated by some
144 engravings and drawings, and mineral maps of the re-
spective provinces. The maps alone render the report a valu-
able acquisition to the desk of every business man in the
country; since not only are they up-to-date as regards the
topography of Canada, but the locations of known metallic
ore and commercial mineral deposits being worked, are
marked thereon.

A brief historical sketch prefaces the industrial review of
each province, and a description of the magnitude, equipment
and mode of operation of every important mine and plant
mentioned is given, together with the capitalization and
personnel of each organization or company. In the copious
index, some 1,500 names of owners, or companies are re-
corded, = alphabetically.

While the report is actually a directory of the mining
and mineral industries of the Dominion, it differs from all
such hitherto published on the American continent, in the
fact that it is not a mere inventory, but has attractive features
interesting to everyone engaged in trade and commerce, and
eager for the industrial progress of Canada; since in addition
to the specification of the many mines and industrial con-
cerns, it contains valuable historical notes, essential geo-
logical monographs, analyses of materials, descriptions of
equipment, and reliable statistical tables.

The demand for the volume is already large, and promises
to exceed the supply. And inasmuch as the production of the
report has been costly, the Department has seen fit to pub-
lish the work at one dollar, which ensures its getting into the
hands. of those for whom. it is intended; namely, those direct-
ly interested in the'practical development of the metal ‘and
mineral resources of Canada.

Every business man desirous of knowing the extent,
magnitude and importance of the mining and metallurgical
industries of Canada, should possess a copy of this valuable
report; just issued by ‘the Dominion Government, at a time
when ‘the country is on the threshold of great mdustnal de-
velopment. All communications with regard to the report
should be addressed to Dr. Eugene Haanel, Director of
Mines, Ottawa. :

The Science Year Book and Diary for 1909.—Published
by King, Sell and Olding, Limited; 27 Chancery Lane, Lon-
don, W. C." Pages, 400. Size, 6xq. Price, $1.25. Edited
by Major B: F. S. Baden-Powell, who is the author of many
popular books, this volume contains valuable astronomical,
physical and chemical tables, together with a summary of
progress in science, by E. Sharpe Grew, which deals gener-
ally with astronomy, bacteriology, botany, geography, heredity
and physics. One section gives a 'glossary of recently in-
troduced scientific terms and names, while a useful directory
public
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institutions and offices, the universities of Great Britain and
Ireland and the scientific learned societies of many countries
is included. Another section is devoted to a serviceable diary
‘which contains a page for, and information ‘concerning every
‘day «n the year. The book is handsomely bound and well
indexed. It is an indispensable volume to the science student
an' expert.—W. M.

Sewer Construction,—by Henry N. Ogden, C.E., As-
sociate Member of the American Society of Civil Engineers,
Professor of Sanitary Engineering, Cornell University,
Special Assistant Engineer, New York State Department of
Health. - Published by John Wiley & Sons, New York. Price,
33.

In the preface the author states that the following pages
comprise, in a somewhat amplified form a course of lectures
given in the College of Civil Engineering, Cornell University.
The course is an elective one, intended for students whose
purpose to enter the field of Sanitary Engineer, calls for a
more special and detailed work than is required of all Civil
Engineering students: - He also says the course represents the
second part of a year’s work, of which the book on Sewer De-
sign already published, is the first part, and it is assumed
that the reader is familiar with “that volume. Wherever
serious -omissions from the present text have been made on
that account, references have been given so that duplication
may- be avoided. This is just the key-note of the whole book.
A book on sewer construction should give some definite in-
formation on the subject without depending on another book
already written for the knowledge you anticipated in the
book purchased.

Chapter I. gives a very good idea of the manufacture of
sewer pipes, accompanied with an analysis c¢f the clays used
and also a-table showing the different standard thicknesses of
pipes found to be satisfactory.

In Chapter II. there will be found some very interesting
tests on sewer pipe to ascertain their crushing strength. Also
a few tables showing the required thickness of pipe based on
these experiments. The author deals with the important sub-
ject of watertight joints, how they are accomplished with
cement and other compositions already in use. The sugges-
tions are worth noting.

Brick sewers are taken up in the following chapter. The
subject is very well handled from a descriptive point of view
and is well illustrated by cross-sections, applicable to various
conditions but lacks detail, both of design and construc-
tion. A useful formula is given to guide the engineer as to
the required thickness of brick-work for various sized sewers.

Concrete used in séwers construction is attracting more
attention than brick, owing chiefly to its relative cheapness.
Chapter IV. has a good description of the various methods of
constructions aided by numerous cross sections of concrete
sewers - already constructed. It also contains a number of
different compositions of cement, sand and stone, all of which
are good construction.

Chapter V. treats with a combination of the preceding
two chapters under the head of combined concrete and brick
sewers, illustrated by a few cuts. The only real advantage
in this combination is-that the trench can be filled in immedi-
ately after the brick arch has been turned.

Under the heading of reinforced concrete sewers one
would naturally expect a detailed mathematical solution of the
stresses and how to calculate the thickness of concrete -and
the amount of steel necessary for the different size sewers.
This side of the subject is not touched upon in Chapter VI.,
which only gives a very scant description assisted by a few
cross-sections, :

Chapters VII. and VIII. deals with manholes and catch

basins. We find a great number of illustrations of both, but
as most of them are of standard type, they only serve to give
a general idea of their construction. ‘
. Chapters IX., X., XI., XIIL, XIV., and XV. discuss
syphon, screens, storm overflows, bellmouth, outfall sewers
and house connections respectively. These subjects are ex-
ceptionally well described, setting forth their uses -and general
design. The engineer who is not familiar with the above can
g t a clear idea of a suitable design for any pavrtyicu‘far'ca‘se.

. The question, ‘“Foundations of Sewers’’ is very carefully
handled, being illustrated by first-class cuts in Chapter XIII.
This important subject is splendidly described and cannot
help but convey a lucid idea to the reader.

Surveying for a sewer, as taken up in Chapter XVI. is
not a very difficult matter. In the first part of the chapter
the inexperienced will find a few useful suggestions, that are
carried out during actual construction. The author’s page
from his field book -on giving grades is more confusing than
intelligent.

Among the methods mentioned for the location of private
drain connections I think, the best and only proper one is
th. tieing in of them from the centres of the manholes.

The economy of sewer work depends largely upon the
manner of carrying out the work. Chapter XVII. gives: a
very good description how to set about it. The first half of
the chapter takes up excavation by machine excavators, ac-
companied by a series of good cuts, while the latter half deals
with rock excavation accomplished by explosives.

Chapter XVIII. takes up estimates and costs. Here the
cngineer will find a first-class guide as to the cost of work,
which has been computed from actual construction.

Specifications without loop-holes and will stand the test
of experience are very difficult to frame. But in the last chap-
ter of this book you will find a thorough discussion of a set
of specifications, that will assist one to avoid loop-holes and
also impracticable clauses.—W. R. W.

The Elements of Railroad Engineering.—By Wm. G.
Raymond. (T. Wiley & Sons, 400 pages, $3.50). Is one of the
latest and best of the many text-books published on the sub-
ject of railroad construction. The author, Wm. G. Raymond,
is Dean of the Faculty of Applied Science of the State Uni-
versity of Towa, and stands high in American engineering
circles.

In a work of this nature it is impossible to altogether
avoid what has already appeared in other textbooks, but the
author has succeeded admirably in bringing up-to-date many
of the researches inaugurated by the late A. M. Wellington,
particularly those relative to locomotive tractive power.

The subject matter is well handled and presented in an
orderly manner that will make it very useful as a book of
reference.  In the introduction the methods of financing
modern railroads are well discussed, and the reasons shown
for the occasional failure of the enterprise. The author
next devotes himself to a description of track standards and
it is here particularly that the timeliness of the work shows
to advantage. A good escription is given of the standard
rail sections so recently adopted by the.American Society of
Civil'Engineers. Some time is devoted to a description of the
most modern methods of treating ties and their ultimate cost
as compared with the untreated ones is well discussed, much
of the subject matter being original. :

' Some space is devoted to modern yards and switches, but
as a field book is also being issued; any actual track problems
arz left to be discussed in it.

There are about a hundred pages devoted to the work of
the modern locomotive, and the problems incidental to the
use of the virtual profile are thoroughly taken up. One of the
best features of the handling of this subject is the series of
plates illustrative of practically all the. standard: types of
modern American locomotives. Some time is spent on a full
description of the actual work of surveying and constructing.
the road. It is difficult to add anything to this well covered
subject, but a number of the minor details are more fully
covered than is usual. SRV

The last portion of the book is devoted to a clear and
interesting account of the location of a difficult piece of road
through the mountainous districts of Tennessee, and the
author need offer no apologies for the inclusion of such an
excellent essay in a work of this description. 3

“Elements of Railroad Engineering”’ is.one of a series of
three books on the subject, the other two, ‘‘Railroad Field
‘Geometry},” and ‘“Railroad Engineers Field Book” heing still
in preparation. It is one of the best books on the subject

: \publishgd, and should be in the library of every -aspiring
|engineer.—A. C. O. hie o

1)
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The Design of Highway Bridges and the Calculation of
Stresses in Bridge Trusses.—By Milo S. Ketchum, C.E.
Dean of the College of Engineering, and Professor of Civil
Engineering, University of Colorado. New York: The Engi-
neering News Publishing Company, London, England:
Archibald Constable and Company, Limited. Cloth; 6 x 83
ins. ; pp. 544 ; 307 illustrations including a number of folding
plates, $4 net.

Within the past few years a number of timely and useful
books have come from the pen of Professor Ketchum, and this
one, his latest; is of the same excellent character as its pre-
decessors.

Although much has been written on the subject of bridge
design in general and also with particular reference to rail-
way bridges; little has appeared dealing with the - special
problems of highway bridge engineering. Until the publi-
cation ¢f the work under review, ng modern text on the sub-
ject has been available since Waddell’s Design of Ordinary
Iron Highway Bridges became obsolete. It is therefore par-
ticularly acceptable to those who are making efforts to secure
a ‘much better class of highway bridges than have hitherto
been built.

The werk is divided into three parts comprising twenty-
two chapters and an appendix. Part I. deals with Stresses in
Steel Bridges, and contains, in addition to a discussion of
analytical and grapbical methods of arriving at the stresses
in beams and trusses, a valuable chapter on Loads and
Weights of Highway Bridges, which presents much matter
hitherto not generally available to engineers. Diagrams and
tables giving the weights of standard highway bridges of
various spans and loadings as designed by several different
bridge companies are given and will prove of value in pre-
liminary estimates. Several of the diagrams prepared by the
Boston Bridge Works were published, however, some years
ago in Engineering News. In this part twenty-four useful
problems, chiefly devoted to illustrating the methods of calcu-
lating the stresses in various types of bridge trusses are
solved. In Part II. is given a comprehensive discussion of
the Design of Highway Bridges. In addition to descriptions
of the structural characteristics of steel highway bridges of
various types, the design of plate girders and truss mem-
bers, and the details of highway bridge members, masonry
(including concrete), timber and combination bridges receive
attention.
usefulness and completeness of the book are devoted to the
Dasign of Abutments and Piers and to Erection; Estimates
of Weights, and Costs of Highway Bridges. Part III. is de-
voted largely to a critical analysis of the design of a typical
highw\ay through truss span, the defects in which are indi-
cated at the proper places, and a detailed estimate of weight
and cost is presented. The Appendix consists, of the author’s
General Specifications for Steel Highway Bridges.

The author’s work has been so well done that little ad-
verse criticism can, in fairness, be made. One, however, is
struck. with the fact that a good many pages of matter are
common to this book and his Design of Steel Mill Buildings,
but this fault, if fault it be, chiefly concerns the latter work
which was made to include material on bridges, which might
well be confined to the former. It may fairly be said, how-
ever, that the work under consideration is the only cne in
English dealing at all comprehensively with the great variety
of matters that concern highway bridge design.—C. R. Y.

High Speed Dynamo Electric Machinery.—By H. M. Ho-
bart, M. Inst. C.E.;, M. Am. Inst., E. E. M. Inst. E.E., and
A. G. Ellis, Assoc. M. Inst. E.E., Associate City and Guilds
of London Institute. Published by John Wiley & Sons, New
York. Chapman & Hall, Limited, London, England; cloth,
6 x0%, pp. 526; 355 illustrations, $6 net.

The object of the book is a thorough investigation of,
“The influence of rated speed on the design of dynamo
electric machinery with reference to their use with steam or
hy iraulic turbines,”” and as the influence of speed is closely
connected with the rated output and pressure, all these three
factors are considered in the discussion. The book is divided
into three parts; Part I. being entitled, ‘“General considera-
tions,” and the discussion is common to both alternating and

Two valuable chapters, contributing much to the |

direct current machines.” In the introductory chapter the
auchors call attention to the proposition that when not carried
to excess, the higher the speed in revolution per minute the
more satisfactory will be the results obtained in the design
of alternating current generators and the less satisfaciory !s
that of direct current generators, thus for a given rated out-
put the preferable speed will be greater for the former and
less for the latter;, and that for either some particular output
and voltage will give a minimum -works cost ‘when designed
to operate at some particular speed. The remaining chapters
of Part I. deal with design coefficients, as output, weight, and
cost, heating and temperature rise with methods—illustrating
their measurement and ends with a chapter on the materials
of construction, paying special attention to iron, comparing
the low loss iron with the ordinary iron used for laminations,
giving methods used in the measurement of iron losses.

Part. II., entitled ‘“Alternating Current Generators,”’ be-
gins with a chapter on the regulation of alternating current
generators, the method of calculating regulation followed is
that outlined in one of the-author’s papers, ‘“Theory of
Regulation of Alternators,”’ read before the A.L.E.E., vol. 23.
page. 291. The authors then discuss the influence of speed
and rated output on the design of alternators, with numerous
practical examples, giving analysis of weights and cost. A
number of complete designs of several capacities of high
speed alternators are worked out in full detail, every detail of
dimension, weights, and cost as affected by frequency, speed
and output is considered and tabulated, the results being
pletted in the form of curves, and it is pointed out that these
designs tend to show that the cost and quality of the design
do not depend so much on the actual rated speed as on the
frequency associated with the speed, from which the authors
have drawn conclusions as to the most preferable number of
poles for certain outputs and speeds. A noticeable feature
is the wealth of useful information which is presented in both
tabular and graphical forms, the data being chosen from a
‘large number of machines of different ratings, selected to
illustrate the effects of varying the speed. The chapter on
th: construction of high speed alternators gives descriptions
of numerous turbo-alternators of recent design and repre-
sents thoroughly both European and American practice. Part
II. ends with a chapter dealing with the principle stresses in
the rotating field ‘systems of alternators.

Part III., “Continuous Current Generators,” under which
the continuous current generator is fully discussed along the
same general plan as the alternators, special attention being
g'ven to the difficulties of communication. A comparative
study of design is made as deduced from a number of pre-
liminary design charts and by successive «calculations, the re-
sults being plotted together, showing the close agreement of
the two methods of design. A chapter is devoted to trouble-
some ratings and a proposal for their design.

The book presents a valuable addition to the literature
on the design of dynamo electric machinery and should be
carefully studied by all persons interested directly or indirect-
ly in the design of such apparatus. The conclusions reached
by the authors from a study of the numerous examples will be
appreciated by the reader, and it will impress him with the
nature and extent of the influence of the steam turbine upon
the design and construction of dynamo electric machinery.
The illustrations are numerous and good showing details of
construction of the more recent designs of turbo-generators,
a conspicuous feature of the designs described are the devices
for producing great stiffness and strength, and for rapid
circulation of air in and around the coils and iron. The

authors assume that the reader is familiar with the more
clementary steps of design and dogs not intend to teach the

art of designing but rather to illustrate the use of design
data in drawing general conclusions, and as a basis by which
the actual design is evolved.—F. A. G.

. Welght Computer for sale by the Edge Computer Sales -
Agency, St. Paul Building, New York. Size, 10 x 10. Price,
$2.00. % y

This small machine has been designed solely to compute
the weights of all structural shapes of any length, and forms
a labor-saving appliance for structural engineers, combining
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usefulness and simplicity to a value out of proportion to its
small cost. It effects these calculations quickly, accurately,
without the use of tables and. with such simplicity that it is
possible for a man without experience to use it.

The machine consists of two discs, one rotating in the
other, each disc being marked with logarithmic scales repre-
senting the dimensions in feet and inches of the various
shapes and results in pounds.. The operation of computing
the weight of any plate consists in turning the upper disc
until the thickness of the plate required (found on the scale
marked ‘““for Plates only’’) corresponds with the required
width on the lower disc. The weight of any length of that
plate is then seen on the lower disc, opposite the length. The
weight of an angle of any length is found by rotating the
upper disc until the thickness of the angle (on scale marked
“for angles only’’) corresponds with the number equal to the
sum of the two sides of the angle; the weight of any length
of that angle is seen opposite that length. Either of these
operations entails only one movement of the disc, and results
can be found with great rapidity.

The accuracy of the machines is about one-third of one
per cent. more than sufficient for all estimating work.

Tn all structural offices and drawing rooms these calcula-
tions have hitherto been a source of much lost time and an-
noyance. Each separate calculation is easy by pure multipli-
cation or with a slide rule, but a large number of such calcu-
lations have to be performed, great care has to be exercised,
mistakes are liable and much needless energy, time and
money is lost.

e . —

PUBLICATIONS RECEIVED.

The Toronto Bolt and Forging Company send a hand-
some calendar for 1909, containing a splendid picture of their
works at Swansea. Tts large clear figures, which are eas'ly
seen from a distance, make it especially valuable.

The Science Year Book for 1909.—King, Sell & Olding,
Limited, 27 Chancery Lane, London, W. C. (Price, $1.25).

Principles of Sewage Treatment.—By Professor Dr. Dun-
bar, director of the Hamburg State Hygiene Institute. Trans-
lated by H. T. Calvert, M.Sc., PhD., F.I.C., Chief Chemical
Assistant, West Riding of Yorkshire, Rivers Board, with 147
illustrations. ~ Published by Charles Griffin & Company,
Limited, Exeter Street, Strand, London, W. C. (Price, 15
shillings). Complete Review will appear later,

The Journal of the American Society of Mechanical Engi-
neers, Vol. 31, No. 1, January, 1909, with supplement, con-
taining the proceedings. 29 West 39th Street, New York.

The supplement to the Journal of the American Society
of Mechanical Engineers, for January, 1909, known as the
Year Book for 1909. 29 West 39th Street, New York.

The Ceology and Mineral Resources of New Brunswick,—
By R. W. Ellis; Hon. W. Templeman, Minister of Mines,
Ottawa.

Summary Report on Explanations in Nova Scotia, 1907.—
By Hugh Fletcher. Hon. W. Templeman, Minister of Mines,
Ottawa.

Water Power Engineering.—The theory, investigation and
development of water-power, by Daniel W. Mead, Mem. Am.
Soc. C.E., Professor of Hydraulic and Sanitary Engineering
University of Wisconsin, size, 5x 9. McGraw Publishing
Company, New York. A complete review will appear later

Ohio Electric Light Association.—Proceedings of Four-

teenth Annual Convention, held-at Put-In-Bay, Ohio, Aug.
25, 26, 27, 1908." D. L. Gaskill, secretary, Greenville, Ohio,
U.S.A. ‘

Quebec Bridge Inquiry, Vol. 1l.—Minutes of proceedings
of Royal Commission’s inquiry, 1907, and printed exhibits.
S. E. Dawson, King’s Printer, Ottawa.

‘Water Pipe and Sewer Discharge Diagrams. By T. C.
Ekin, M. Inst. C.E., etc.; size g x 14, contains 25 pages and
3 diagrams; price, 12s. 6d. net. Archibald Constable & Co.,
Ltd., London, Eng. '

Laboratory Experiments in: Metallurgy. By Albert Sau-
veur, Professor of“Metklhﬁky and Metallography in Harvard

University ; size, 8x 10; pages 75.
bridge, Mass., U.S.A. {

Seventeenth Annual Report of the Ontario Bureau of
Mines, 1908, Vol. XVII. Thos. W. Gibson, Deputy-Minister
of Mines, Parliament Buildings, Tcronto,

Annuaj Report of the Department of Public Works, Pro-
vince of Saskatchewan, for the year ending February 29th,
1908. Hon. Walter Scott, Commissioner of Public Works,
Regina, Sask.

Thirty-second Annual Report of the Interstate Commerce
Commission, December, 1908. Government Printing Office,
Washington, U.S.A.

Albert Sauveur, Cam-

CATALOGUES.

Thermit Repairs.—A well illustrated booklet is being
distributed by the Goldschmidt Thermit Company, go West
St., New York City, descriptive of repairs to all kinds of
heavy steel and wrought iron sections, including motor cases,
truck frames, dredge buckets. Descriptions of rail welding
an’ pipe welding are also given.

Steam Circulation.—The Webster Modulation System of
Steam Circulation is illustrated and described in the catalogue
for 1909, of Darling Brothers, Limited, Montreal, Que.

Valves.,—Messrs. Walch & Wyeth, 87 Lake St., Chicago,
have forwarded a booklet which is devoted exclusively to a
description of the Enwood Swing Gate Valve,

Books:—A catalogue describing scientific books of all
kinds is being distributed by the Norman W. Henley Publish-
ing Company, 132 Nassau Street, New York. Copies may be
had free of charge on application to the publishers.

Steam Specialties and heating apparatus for large fac-
tories and public buildings are listed in the catalogue for 1900
of Darling Brothers, Limited, Montreal, Que.

Foundry Machinery and Edquipment is a booklet which
should appeal to the foundryman. It is issued by the North-
ern Engineering Works, of Detroit; Mich., and includes de-
scriptions of travelling cranes of many kinds. Illustrations
of foundry elevators, cupola furnaces and hoists are also
given.

Monthly Stock List.—Wickes ~Brothers, of Saginaw,
Mich., send a copy of their Monthly Stock List for January,
which gives quotations on boilers, engines, dynamos, motors
and machinery of all kinds. =

Ball Bearings.—The New Departure Manufacturing
Company, of Bristol, Conn., are distributing a catalogue of
two-in-one ball bearings which are claimed to be distinctly
new in principle. . Descriptions of some length are given and
the illustrations are clear.

Rubber Belt Conveyer-—A booklet containing many illus-
trations of the application of rubber belt conveyers for hand-
ling materials of various kinds. The Jeffrey Manufacturing
Company, Columbus, Ohio. - :

Motors.—Circular No. 1,118, issued by the Canadian
Westinghouse Company, Hamilton, Ont., contains a de-
scription and numerous illustrations of induction motors and
facts regarding each separate part.

Chain Belt Concrete MiXer.—The Chain Belt Company,
Milwaukee, Wis., have published a pamphlet descriptive of
their new chain belt concrete mixer. It also includes an in-
teresting comparison of costs between machine and hand
mixed. concrete. g

Motor Talks is the title of a booklet issued by the West-
inghouse Electric. & Manufacturing Company, Pittsburg, Pa.,
devoted to suggestions for display window advertising.

Fan System of Heating and Ventilation.—Is a book which
should appeal to architects and engineers. For convenience
of reference, it is divided into four sections, two of which
deal with heating and ventilating public and industrial build-
ings, while sections three and four are devoted to the ap-
paratus itself and general data on its application to meet
special requirements. The book, which contains a host of
original facts and figures, carefully compiled, is being dis-
tributed by the Canadian Buffalo Forge Company, 1221-2
Traders’ Bank Building, Toronto.
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get notes regarding engineering work in hand and projected, contracts awarded changes in staffs, etc.
Printed forms for the purpose will be furmshed upon application.

—

‘We are particularly eager to

TENDERS.
Ontarlo.

HAMILTON.—Tenders will be received by the under-
signed up to 12 o’clock noon of Friday, February 12th inst.,
for supplying the corporation of Hamilton with sewer pipe,
lime, sewer brick and castings (for Board of Works and
Sewers Departments only) required during the year 1909.
Tenders will also be received. up to, but not later than, 12
o’clock noon of Tuesday, February 16th inst., for supplying
Portland cement, paving brick, gravel and lumber. S. H.
Kent, city clerk.

OSHAWA.—Tenders will be received until March 4th,
1000, for the entire capita] stock, save certain shares, of the
Oshawa Electric Light Company, Limited.. This company’
owns its own steam generating plant and water-power in the
town of Oshawa. This company also owns the property and
assets of the Bowmanville Electric Light Company, Limited,
having steam and water-power generating plant and trans-
mission system in the town of Bowmanville. E. R. C.
Clarkson, 33 Scott Street, Toronto. { i

OTTAWA.—Tenders for repairing foundation lock No.
2, Welland Canal, will be received until the 16th February.
Address: L. K. Jones, secretary, Department of Railways and
Canals, Ottawa.

OTTAWA.—Tenders will be received until noon of Feb-
ruary 22nd for 144 cedar posts and 113,000 feet best quality
spruce timber of various dimensions up to 6 in. x 6 in. and
24 feet long, to be supplied not later than April 8th, Igoo.
Address: W. W. Cory, Deputy of the Minister of the Interior.

OTTAWA.—Tenders for shops, will be received at the
office of the Commissioners of the Transcontinental Railway
at Ottawa, until 12 o’clock noon, of the 1oth day of March,
1060, for the construction’ and erection complete, in accord-
ance with the plans and specifications of the Commissioners,
of shops east of Winnipeg. Plans, details and specifications
may be seen at the office of Mr. Hugh D. Lumsden, chief
engineer, Ottawa, Ont., and Mr. S. R. Poulin, district engi-
neer, Winnipeg, Man. P. E. Ryan, Secretary.

SIMCOE.—Tenders will be received until February 1gth
for a hot water heating system for the Post Office at Simcoe,
Ont. Address: Napoleon Tessier, secretary, Department of
Public Works, Ottawa.

TORONTO.—Tenders will be received until March 4th,
1000, for the purchase of Stark T.L. & P. System Property,
situated in the Counties of York and Peel. . E. R.-C.. Glark-
son, receiver, 33 Scott Street.

WOODSTOCK.—The building committee of the munici-
pality of Carleton will receive plans, specifications and cost
of plans and estimates for the building of a brick Court
House in the town of Woodstock during the summer 1900.
Said tenders to be addressed to the undersigned. Tenders
to be received up to. February 2oth, 1900. Henry A. Phillips.

Manitoba.

WINNIPEG.—Tenders, addressed to the chairman of the
Board of Control, for construction of sewers, will be received
until Thursday, February 1:th. . M. Peterson, secretary,
Board of Control office, Winnipeg.

WINNIPEG.—Tenders, addressed to the chairman of the
Board of Control, for the supply of from 2,500 to 3,500 tons
of asphalt for street paving for the city of Winnipeg, will be
received until Wednesday, February 24th. M. Peterson, sec-
retary, Board of Control office, Winnipeg. i

WINNIPEG.—Tenders addressed to the chairman, Board
of Control, for supply of ten ton macadam roller ‘for the
Street Commissioner’s Department, will be reéceived at the

office of the undersigned up to 11 a.m. on Monday, March
1st, 1909. Delivery callea for 1st May, 1909. M. Peterson,
secretary, Board of Control office.

WINNIPEG.—Tenders for supply of from 1,300 to 1,500
tons of soft coal and from 8oo to 1,000 cords of jack pine,
first quality, delivered to the city asphalt plant, will be re-
ceived until February 1gth. Address: M. Peterson, secretary,
Board of Control, Winnipeg.

WINNIPEG.—Tenders will be received until March 2nd,
1909, for the supply insulators, supply of material and erec-
tion of telephone line, erection of transmission line and ce€r-
tain repair shop equipment. M. Peterson, secretary, Board
of Control. (Advertised in The Canadian Engineer.)
Saskatchewan.

SASKATOON.—Tenders will be received until March
1st, 1909, for certain material for waterworks and sewerage
works. For details see advertisement. Willis Chipman,
C.E., chief engineer, 103 Bay Street, Toronto. (Advertised
in The Canadian Engineer.)

SASKATOON.—Sealed tenders will be received by ‘the
municipality until February 24th, 1909, for a pumping engine
with a capacity from 1,200 to 1,500 United States gallons per

minute. J. H. Trusdale, Secretary-Treasurer; Willis Chip-
man, Chief Engineer. (Advertised in the Canadian Engi-
neer).

Alberta.

CALGARY.—Tenders wil] be received until February
18th, 1909, for boiler and generators to be supplied to the
Commissioners at Calgary. H. E. Gillis, City Clerk. (Ad-
vertised in the Canadian Engineer.)

CALGARY.—Tenders will be received until February
the 18th, 1900, for supplying 1,143 tons (approx.) steel rails,
together with fasteners; also steel span wire, cedar poles,
trolley wire, etc., for street railway. H. E. Gillis, City Clerk,
(Advertised in the Canadian Engineer.)

LETHBRIDGE.—Tenders will be received until March
1st, 1909, for a Municipal Power Plant at Lethbridge. Fuller
particulars will be found in the advertisement in The Can
adian Engineer. George W. Robinson, Secretary.

Foreign.

ADELAIDE, AUSTRALIA.—Tenders addressed to the
undersigned will be received until April 28th, for the supply
of one bucket dredger, one tug, and two hopper barges.
Address, Engineer-in-Chief’s Department, Adelaide, South
Australia.

BRISBANE, AUSTRALIA.—Tenders will be received
until March 29th for a supply of ironwork, insulators, and
iron, bronze and covered wire. Address: Controller of
Stores, General Post Office, Brisbane, Australia.

BRISBANE, AUSTRALIA.—Tenders - will be received
until May 31st for installing in the general post office a
switchboard, consisting of one trunk line section, three sub-
scribers sections, cable turning and string sections, frames,
racks, power plant, etc. Address: Captain R. M. Collins,
Australian. Commonwealth Offices, 72 Victoria Street, West-
minster, S.W., London, England. |

BOSTON, MASS.—The contract has been let through
the office of Charles b Main, mill engineer and architect,
Boston, to the Torrington Building Company, Torrington,
Conn., for the new shoe factory for the A. J. Bates Company,
Webster, Mass. Plans and specifications are nqw ready for
bidders on the superstructure.

GUAYAQUIL, ECUADOR.—Tenders will be received
until May 1st for the execution of drainage, water supply,
paving, asphalting and sanitary works at Guayaquil. Ad-
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dress: Junta de Canalizacion y Proveedora de Agua, Quaya- All the above machines are quoted f.o.b. Edmontou,

quil, Ecuador.

LA PALOMA, URUGUAY.—Tenders addressed to the
undersigned will be received until April 2nd, for the con-
struction of a port. Ministerio de Obras Publicas, Monte
Video.

MELBOURNE, AUSTRALIA.—Tenders will be received
until March 23rd for the supply and erection of a power plant
for the Central Telephone Exchange. Address: Common-‘
wealth Offices, 72 Victoria Street, Westminster, S.W., Lon-‘
don, England. \

LEIPZ1G, GERMANY. —Tenders addressed to the under- |
signed will be received until March 15th for a supply of
pumps for the New Waterworks. Stadtverorducten, Leipzig. ‘

———

CONTRACTS- AWARDED.

|

Quebec.

MONTREAL.—The Goulds Pump Company
booked an order from the T. Eaton Company, Toronto,
eight triplex electric pumps to operate their elevator plantsj
in Toronto and Winnipeg.
Ontario. i

TORONTO.—The alternative tenders for brick or con- |
crete sewer construction was opened by the Board of Control. f
The lowest tender was for concrete construction, $19.77 per |
lineal foot, by the Godson Paving and Construction Com-|
pany. The lowest brick tender was $33.13, from the Can- |
adian Construction Company (A. M. Orpen). The board |
decided ‘to hold the checks of the two tenderers in question, |
$5,000 each, along with their tenders, and the question of
whether the sewer shall be of brick or concrete will not be
settled until the English and American sewer experts, who
will be in the city soon, report on the matter.

TORONTO.—The Merchant Steamship Company has
given a contract to the Sunderland (England) Shipbuilding
Company for the construction of a steel vessel to be called
the ‘ Mapleton,” which will be capable of carrying eighty
thousand bushels. The steamer will cost about $160,000,
and will run between Port Arthur and Montreal.

HAMITLTON.—The contract for supplying and driving
piles at ithe extension of the Ferguson Avenue and Catherine
Street sewers to and through the revetment walls has been
awarded to E. A. Fearnside. The contract price is 27 cents
per foot, which includes all work. :

Manitoba. _ 3

WINNIPEG.—The tender of G. A. Powell, Winnipeg,
was accepted for supplying of 8,000 lbs. of copper and six
miles of iron wire for fire alarms and street railway lighting |
extension. The copper wire is at $17.85 per 100 pounds, and |
the iron wire at $41.45 per mile.

PORTAGE LA PRAIRIE.—The contracts for improve- |
ments to Crescent Lake were awarded as follows —For er- |
ection of needle dam and bulkhead on Assiniboine Rlver,J
Willlam Carr, Portage la Prairie, $14,000. For canal and |
earth dam, between Assiniboine River and Crescent Lake, |
C. P. Wright, of Portage la Prairie, at 15 cents per cubic |
vard ; approximate total $4,000. For steel and iron work for |
needle dam, Manitoba Iron Works Company, Winnipeg, for
$534.

Saskatchewan.

SASKATOON.—Samuel Brown, of Winnipeg, has been |
awarded the contract for the erection of the new treignt
sheds for the Canadian Northern Railway at Saskatoon. The
cost is to be $20,000. ;

Alberta.
EDMONTON. —Tenders were opened for the new ma-

have |

for |

l
\
i
chinery required for the power—house extension.  Herewith ‘
are given the bids on two 400 k.w. generators:— %
Weight /
Two Machines.

1bs. Price. |
Canadian General Electric...... 45,000 B 8,500 ° |
Northern Electric Company.... 50,000 - 0,250 ° ‘
Allis-Chalmers-Bullock ........ 57,000 10,250 ‘

Canadian Westinghouse Co.... 56,000 0,800 -
Crocker-Wheeler Company .... 42,000 7,100 © |

freight and duty pa’d, except the Westinghouse, which is
f.o.b. Hamilton. The Crocker-Wheeler tender was accepteci.
Foreign.

PITTSBURG, PA.—The large. order for the complete
fuel equipment ‘of the Coronet Phosphate Company, of Coro-
net, Fla., has been awarded to the Tate, Jones & Co., Inc.,
Pittsburg, Pa. It consists of ‘‘ Kirkwood ’’ o0il system com-
prising burners, pumping, heating, and regulating equip-
ment. etc.

—_—— e

RAILWAYS—STEAM AND ELECTRIC.

' Quebec.

MONTREAL.—Plans have been submitted to the City
Council for the extension and improvement of the Windsor
Street station and offices of the C.P.R. When completed, the
structure will be one of the most handsome railroad build-
ings in America. Preparations are also being made for the
extension of the Place Viger yards.

‘ Ontario.

FORT WILLIAM.—Alex. Bigelow, contractor of the
G.T.P., arrived here from Grassie. He states that the
weather along the G.T.P. line has been exceptionally severe
this winter. Teams conveying the supplies across Sturgeon
Lake for the Transcontinental camps are finding consider-
able trouble in finding the trail.

Manitoba.

WINNIPEG.—Improvements to the Winnipeg shops are
planned by the Canadian Northern, and on the arrival of
spring, work will commence on several additions to the works
at Fort Rouge. A carpenter shop, costing $25,000, will be
erected and smaller additions to the present buildings will
also be made.

Saskatchewan.

MELVILLE.—The G.T.P. will erect additional freight
sheds here this spring. They will be 160 feet long. Elec-
trical generators to supply light and power will be installed.

MELVILLE.—Mr. E. ]J. Chamberlin, the new general
manager of the G.T.P. Railway, has arrived here and will
arrange the final details of the branch lines to be built to
Yorkton and Portal, according to the agreement made with
the Saskatchewan Government. Mr. Chamberlin will make
an exhaustive tour of inspection over the whole line of route
of the G.T.P. Railway from the Great Lakes to Edmonton.

"Alberta.

EDMONTON.—The question as to whether or not the
C.P.R. will enter Edmonton via a high level bridge is be-
| coming more doubtful than ever. It is now learned that the

| C.P.R. will apply to the Railway Commission, at its sitting

- here in February, for permission to run its line down Peace
Avenue from 10th to 16th Streets and this leads to the belief
that the high level bridge plans have been abandoned.
Foreign.

DULUTH, MIN.—The annual meeting of the Duluth,
Rainy Lake and Winnipeg Railway, was held last week. The
| Canadian Northern is now in formal control of that company
through the election of the new board of directors, the new
directors being D. B. Hanna, of Toronto; L. L. Mitchell,
and D. J. Morton, of Winnipeg, and W. Ira H. Cook and W.
D. Bailey, of Duluth. Mr. Hanna is the third vice-president
of the Canadian Northern and Messrs, Morton and Mitchell
are also Canadian Northern directors,

—_—— ——

LIGHT, HEAT, AND POWER.
Ontario.

KINGSTON.—The municipal Light, Heat & Power
plant, notwithstanding a large reduction in rates a year ago,
came through the year with a surplus of 84,500, and the
people are more than satisfied.

CAMPBELLFORD.—The - Seymour Power & Electric

| Company, Limited, is placing contracts for the constructxon,

of ‘a power-house here. When complete it will develop 4,000
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horse-power, and contracts for the more important machinery
have ‘already been made with The Canadian Westinghouse
Manufacturing Company, The Canadian General Electric
Company, Wm. Kennedy & Sons, and The General Electric
Company of Sweden. Smith, Kerry and Chace, Toronto,
engineer-in-charge.

British Columbia.

KAMLOOPS.—H. K. Dutcher, of Cleveland, and Dut-
cher, Vancouver, B.C., have been engaged by the city of
Kamloops to make a report on a scheme for reorganizing the
municipal electric kighting and pumping plant.

Forelgn.

MEXICO ' CITY.——The Mexican Light & Power Com-
pany is preparing to increase its plant from 50,000 to 124,000
horse-power, and to accomplish this will construct 30 kilo-
metres of canals and tunnels to bring water into use from
rivers now untouched.. Other improvements will be made.

— e

SEWERAGE AND WATERWORKS.
Nova Scotia.

DOMINION, C.B.—At a meeting of the ratepayers, held
on January 29th, the Town Council was authorized to bor-
row $20,000 for the installation of a permanent water supply
to cost $16,000. The water will be supplied by the town of
Glace Bay from their sandpipe at Cadegan’s brook.
Alberta.

EDMONTON.—Frank M. Gray appeared before the
_ City Council Committee and outlined the scheme he is pro-
moting to supply the city of Edmonton with water piped from
Pigeon Lake, which is 45 miles southwest of the city, and
due west from Wetaskiwin. He proposes to sell water to the
city for 7 cents per 100 cubic feet. Pigeon Lake has an area
of 37 square miles. It has a catchment area of 106 square
miles. Its average depth is 36 feet. Its elevation is 597 feet
above Edmonton. By Mr. Gray’s scheme it is proposed to
install a 33-inch pipe line to Edmonton, with two reservoirs,
one at Wizard Lake, which is a few miles north of Pigeon
Lake, and another reservoir five and a half miles outside of
the limits of Edmonton. The pressure from Pigeon to the
service reservoir is 260 pounds per square inch. The pres-
sure from the reservoir into the city mains is 104 pounds per
square inch. This latter pressure the present system of
mains laid in the city, could stand, but to use the direct pres-
sure of 260 pounds would require the installation of high
pressure mains in the city.

— >

TELEPHONY
Ontario.

ST. THOMAS.—The Bell Telephone Company of this
city has signed an agreement with the Yarmouth Rural Tele-
phone Company that as soon as the latter line is erected to
the city Jimits a connection will be made with its switch
board, which, it is supposed will be placed in Yarmouth
Centre. By this means the subscribers of each line may car-
ry on a conversation with one another on the interchange
basis. Each company will do the switching for the other,
the charges to be the same in both cases.

TILBURY.—The Tilbury Council have granted a fran-
chise to the Tilbury Telephone Company, Ltd., to use the
streets for a period of twenty years. The maximum price of
telephones on this line is not to exceed $12 per year.

TORONTO.—A telphone system will be built by the
Hydro Electric Commission along the public highway, par-
allelling the course of the power transmission line and with
points at every mile where connections may be made. This
is to ensure facility for the linemen in communicating with
the nearest sub-station in cases of accident.

TORONTO.—Under the management of Mr. M. S.
Pierce the Northern Electric and Manufacturing Company,
Ltd., of Montreal, have opened a branch at 62 Front Street
West, Toronto. The company will therefore be able to
handle promptly all business in Ontario, as the Toronto

THE MANITOBA IRON WORKS
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branch will extend its operations west of Belleville to the
Soo. They have also been appointed Ontario agents for the
Wire and Cable Company of Montreal.

Manitoba.

WINNIPEG.—The Provincial Government has decided
to abolish the Department of Telephones, and to concen-
trate the administration of the system entirely with the com-
mission. Deputy Minister French has been relieved of
office and will join the staff of an American concern.
Saskatchewan.

REGINA.—No contract for telephone poles is being en-
tered into. Hon J. A. Calder states that last year the Gov-
ernment bought 410 miles of poles, and only half of these
are delivered yet. In the House he stated that negotiations
had been opened for the purchase of a system and the Bell
Company had made an offer. Nothing definite had been de-
cided yet, but he would open negotiations again shortly.

REGINA.—With a proposed capital stock of one mil-
lion dollars, divided into shares of one hundred dollars each,
«The Farmers’ Railroad Compdny’’ is seeking incorpora-
tion at the present session of the Legislature. The provis-
jonal directors are David W. Hines, George W. Mollison,
J. W. Hines, William Montgomery and James Balfour, and
the main object of the company as set out in the Bill now
before the Legislature is to construct and operate the fol-
lowing lines of railway: (a) From Regina north along the
west side of Last Mountain Lake to a point at or near Hum-
boldt and from thence to a point at or near Melfort.  (b)
From a point at or nmear Melfort in a northerly direction
along Carrot River to the eastern boundary of the Province.
(c) From a point at or near Humboldt to Saskatoon. (e)
From Saskatoon south-westerly to the western side of the
Province. (f) From a point at or near the south end of
Last Mountain Lake to Moose Jaw south to the International
boundary line. The head office of the company is to be lo-
cated at Regina.
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s MISCELLANEOUS.

Ontario

/KINGSTON.—The City Council has given thé Canadian
Locomotive Company a lease of property on Earl Street:for
building shops, and work will commence in the spring.

OTTAWA.—A deputation from the Engineers’ Club
of Toronto waited upon Sir Wilfrid Laurier on Jan. 29 and
asked for the appointment of Canadian engineers upon the
Quebec Bridge Commission. The deputation which was
introduced by Mr. Hugh Guthrie, M.P., was composed of
Messrs. A. B. Barry, president; R. B. Wolsey, secretary;
John Fielding, Claude Macdonell, M.P., John Tolmie, M.P.,
and J. G. Sing, Chief Engineer of Public Works, Toronto.

OTTAWA.—The final report of the Georgian Bay Canal
Commission has been placed before Parliament. In the
main this has been discounted by a preliminary report
which ‘appeared last session. Some additional details, how-
ever, appear. It has already been noted that the cost will
be $100,000,000, and the additional information is vouch-
safed that the annual cost of maintenance will be $909,000.
The plan advocated is to have the summit level above Lake
Nipissing. = To use Lake Nipissing as the summit level
would cost an additional $100,000,000 at least, and introduce

twelve additional miles of canal cuttting. The water supply:

conditions are satisfactory. Appended is a recommendation
as to forest conservation. The report says: ‘“ A commission
should examine the great canals of the world.”

PORT ARTHUR.—Competitive plans are invited for a

Collegiate Building, to be erected in Port Arthur, on the
present site of the High School. Total cost $60,000.
lowing $15,000 for gymnasium, heating, plumbing, ventila-
tion and equipment. Plans to be submitted not later than
February 2oth, 1909. J. W. Morgan, secretary-treasurer
of the Board.
Alberta. :
CALGARY.—Mr. F. P. Aylwin, C.E., of Ottawa, is to
carry out a large irrigation scheme near Calgary. The
scheme affects nearly seventy thousand acres, and water is
to be .diverted from the Daw River. The estimated cost is
$500,000.

Al-

British Columbia. f :

PRINCE RUPERT.—Owing to a reduction - in wages
paid by the Grand Trunk Pacific the work of surveying the
townsite has been brought to a standstill. - Transitmen have
been paid $100 and chainmen $45 per month with board.
Some weeks ago notice was sent out by the. officials of the
company that the wages would be cut to $75 for transitmen
and $35 for chainmen-on January 1; and on Jan. gth the 100
men employed all quit work with the exception of half -a
dozen, who it is reported have been kept on at the old rate
of pay. Considerable dissatisfaction is felt, the men claim-
ing the move is a violation of the agreement made between
the 'Grand Trunk Pacific and the Provincial  Government,
who are paying one-fourth of the expenses of surveying the
townsite; and they also maintain that. thé former rate is
the current wage paid for this class of work: in the district.

VANCOUVER.—Surveys are to be begun in’a few days
of Vancouver harbor with a view of making improvements
to safeguard navigation. It is proposed among other things
to make some improvements in the Vancouver narrows and
to erect semaphores at Prospect Point and Brockton Point to
be used in making signals to warn mariners when steam-
ers or other craft are entering the narrows.from either end,
and in’' this way make the navigation of the entrance more
safe than it is at present. The surveyors appointed for the
work will make a thorough survey of the harbor and report
with regard to the work necessary for its improvement. It
is proposed to do considerable dredging in the narrows and
mark a channel with buoys.

—_———_—

CURRENT NEWS.
Quebec.

MONTREAL.—The Mexican Northern Power Company
has been organized here. The directors are: G. F. Green-
wood, C.E., president; E. B. Greenshields, vice-president;
Edmund Hanson, S. J. Moore, J. D. Paterson, S. M. Brook-
field and Hon. B. F. Pearson, M.P.P. Frank Thompson is
secretary of the company, and W. F. Tye is general manager
and chief engineer.

SOCIETY NOTES.

Association of Manitoba Land Surveyurs

At the annual general meeting of this
Association, held on Wednesday, Janu-
ary, 2zoth,
elected: President’ George McPhillips;

the following officers were

vice-president, L. S. Vaughan ; secretary-
treasurer, C. C. Chataway; members of
council (for two years), G. A. Bayne,
and W. B. Young ;' auditors, G. B. Mc-
Coll and A. R. Davis.

Alberta Association of Architects.

The third annual meeting of the Al-
berta Association of Architects was held
in Edmonton on - January 29th and
soth. The officers elected were: Hon.
President, James E. White, Edmonton;
president, R. Percy Barnes, Edmonton ;
first vice-president, James A. Macdon-
ald, Lethbridge; secretary, H. M. Wid-
dington, Strathcona; treasurer, James
Headerson, Edmonton; council, -W. S.
Bates, Calgary; H. D. Johnson, Edmon-
ton; J. Llewellyn Wilson, Calgary; C.
Lionel ' Gibes, Edmonton; Roland W.
Lines, Edmonton; James E. Wise, Ed-
monton. It was decided to .recommend
an amendment to the Mechanics’. Lien
Act.

i
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MARKET CONDITIONS.

Toronto, February 1rth, 1gog.

Roofing felt, building paper, pitch and tar, which have been extremely
depressed, are finding more enquiry and even definite orders for April and
May delivery. Bricks are moving in only small quantities, and cement is
as dull as usual, with good prospects, however, of wholesale activity when
navigation opens. Lumber, as described in last week’s review.

Nothing worth while seems to have come of the flurry in copper and
tin last week. The London speculation for an advance in copper has ap-
parently failed, and as to tin all that can be said is that it is firmer in
distant markets. Lead is quiet and zinc unchanged. Demand for iron and
steel structural goods is quiet, and prices do not appear to have altered.
Structural steel is almost stagnant in the States.

The consumers of pig-iron in Britain have had a trying year in 1908,
and even yet there is not much activity. The consumption is enormously
decreased compared with a year or even two years ago. Scotch iron
production shows a decline of 173,256 tons; Cleveland, 282,000 tons; West
Coast, 202,583 tons, as compared with 18g7. Shipbuilding, too, has suffered
from a bad year. The output of British yards was only 1,076,562 last year,
where in 1907 it was close upon two millions.

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

Antimony.—Partakes somewhat of the greater strength t_hat character-
izes all metals this week. Not much selling, however. Price as before,
9 3-4¢.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen, $7 to $o.

Boller Plates.— 1-4 inch and heavier,
100 pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, 1 1-g-inch,
toc.; 1t 1-2-inch, gc. per foot; z-inch, $8.75; 2 I-4-inch, $10; 2 1-2-inch,
$10.60; 3-inch, $12.10; 3%-inch, $15; g-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 3oc per roll; tarrea, 4oc. per roll. Business
seasonably quiet.

Bricks.—Common structural, $g per thousand, wholesale, n‘nd the de-
mand moderately active. Red and buff pressed are worth, delivered, $18;
at works, $17.

Cement.—Price in 1,000-barrel lots $1.70 per barrel, including bags, or
$1.30 without bags. Smaller quantities, $1.80 to $1.90. Very little move-
ment at present, but a more hopeful feeling for spring.

Coal Tar.—Nothing doing, price maintained at $3.50 per barrel.

Copper Ingot—We do not change our qulotation from 15c. to 15 1-20.
Matters have quieted down, and there is but slight movement at unchanged
rices.

2 Detonator Caps,—7sc. to $1 per 1oo; case lots, 7sc. per woo; brokem
quantities, $1. !

Dynamite, per pound, 21 to 25C., as to quantity.

Roofing Felt. Very limited request. Irrice $1.80 per 100 pounds.

Fire Bricks.—English and Scotch, $30 to $35; American, $27.50 to $35
per 1,000, Moderate demand and fair supply.

Fuses—Eleotrio Blasting.—Double strength, per 1oo, 4 feet, $4.50; 6 feet,
$s; 8 feet, $s.50; to feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4;
8 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; 12-14-gauge, $3.15; 16, 18, 20, $3.35; 23-24,
$3.50; 26, $3.75; 28, $4.20; 20, $4.50; 10%, $4.50 per 100 pou'nds. Fleur de Lis—
s8-gauge, $4.30; 26-gauge,$4.05; zz-zfgauze,s:q.s?. Queen’s Head—sa8-gauge,
$4.50; 26-gauge, $4.25. Sheets are in very active request. ;

Iron Ohain.—%-inch, %s.75; s-16-inch, $s5.15; H-inch, $4.15; 7-16-inch,
$3.05; %-inch, $3.75; g-16-inch, $3.70; sé-inch, $3.55; H-inch, $3.45; H-inch,
$3.40; 1-inch, $3.40.

Bar Iron.— $1.95 to $2, base, from stock to who]es?le dealer.

Iron Pipe.—Black, ¥-inch, $2.03; sé-inch, $a2.25; ¥-inch, $2.63; "Ihch
$3.56; 1-inch, $5.11; 14-inch, $6.97; 1%-1ach, $8.37; a-inch, $11.16; a%-inch.
$17.82; 3-inch, $23.40; 3%-inch, $29.45; 4-inch, $33.48; 4l-inch, $38, s-inch,
$43.50; 6-inch, $56. Galvanized, ;{-lnch. $2.86; }Q-mch, $3.08; %:lnch, $3.48;
s4-inch, $4.71; 1-inch, $6.76; ]!‘cmch, $0.22; 1%-inch, $11.07; 2-inch, $14.76.
Makers are holding prices stiff. Y

Lead.—Quiet and unchanged at $3.90 to $4.00 here. Excitement abroad
quieted. ;

Lime.—In adequate supply and slow movement. Price for. large
lots at kilns outside city 2zc. per 1oo lbs. f.o.b., cars; Toronto retail price
3sc. per 1oo lbs,: f.o.b. car - . £

Lumber.—We quote dressing pine $32 to $35 per thousand; cemmon
.stock boards higher at $26 to $3o.00; cull stocks,‘$2o;. sidings, $17.50.
Nerway pine is neglected in favor of Southern, which is much stronger
'm fibre and the price well maintained. Hemlock continues to sell pretty
freely, and in car lots brings $16.50 to $17.00. Spruce flooring
is quoted at $22.00 in car  lots. The season being practically
over for shingles, there is but little movement in them,.and. prices are
weak though unchanged at, $3.20 for British Columbia. White pine lath are
scarcer, No. 1 especially, we quote $4 for No. 1 and $3,50 for No._'z firm,
More spruce and hemlock have moved than pine. Prices are' maintained
all over the list.

Nalls.—Wire, $2.55 base; cut, $a.70; spikes, $3. There is a fair supply
and po especial activity.

Pltoh.— Very quiet; price, 7oc. per 100 Ibs. 2 :

Pig Iron.—Business continues quiet; prices are fairly well maintained.
Clarence quotes at $20.50 for No. 3; Cleveland, $20.50 to $2r1.00; in
sanadian pig, Hamilton quotes $10.50 to $zo. y

Plaster of Parls.—Calcined, wholesale, $2; retail, $2.15. Trade quiet.

Putty.—In bladders, strictly pure, per 100 Ibs., $2.25; in barrel lots,

$2.40. Boiler heads =2sc. per

2.05. M : (
’ l‘fopa.—-Shal. o%ec. per lb,; pure Manila, 12%c., Base
Sewer Plpe.—

Ll .. . . gin.  6in. _ oin,. todn. 32-in, a4-dn
Straight pipe .per foot ......$0.20 $0.30  $0.60, $0.75 $1.00 33-15
Single juinction, 1 or 2 feet long. .go" 1.35 270  3.40 "4.50 -14.63
Double junctions «.......:.. 1.56 2.50 500" ... 850 talll.
Increasers and reducers ..... ....° 1.50 250 . .... 4.00 .

P. traps R boree oo hns e ae s s B0DO B 80R 780" eene L DEIOG aieinbe §
Ho I traps  coioeesvnnsnss B8

o 400 800 .... 1500 .....
In steady demand; price 70 per cent. off list'at factory for car-load lots;
6o per cent. off list retail 1 AN : :
. Steel Beams . and Channels.—Quiet. We - quote:—$2.50  to.. $a.7s,
‘accordirg to size and quantity; if cut, $a75 to $3; angles,, 1%
by 316 and larger, $2.50; tees, $2.80 to $3 per 100 pounds, Extra for smal
ler sizes of angles and tees. - R )
Steel Rmils:—8o:1b., $35 to $38 per ton. The following are- prices per
gréss ton, far. 500.tons or over: Montreal, 12-1b, $45, ,16-1b.  $44, 25
and 720-b. $42. A ; > ;
Sheet Steel.—Market steady, with fairly good demand; 1o-gauge, $a.50:
13-gauge, $2.555 American Bessemer, 14-gauge, $2.35; 17,18, and ao-gauge,
$2.45; 22 and. 24-gauge, -$2.50; d6-gauge, $2 65; 28-gauge, $2.85.

Bar Steel

IRON. FINISH ~ SMOOTH FINISH
o REELED

- At low prices for satisfactory qualities

A. C. LESLIE ? CO., Limited

MONTREAL

Tool Steel.—Jowett’s special pink label, 10¥c. Cyclops, 16c.

Tin.—The tone of outside markets is firmer, some authorities still think
the price must go up. The production has increased. No change in price
here, 30 to 31c.

Wheelbarrows.—Navvy, steel wheel, Jewel pattern, knocked down, $21.35
per dozen; set up, $22.35. Pan Canadian, navvy, steel tray, steel wheel,
per dozen, $3.30 each; Pan American, steel tray, steel wheel, $4.25 each.

Zing Spelter.—Business fairly active, market strong at $s.25 to $s.50,
and more enquiry.

® N T

Montreal, February 1oth, 1909.

Antimony.—The market is steady at o to 9%.

Bar Iron and Steel.—Prices are steady all round, and trade is dull.
Bar iron, $1.90 per 100 pounds; best refined horseshoe, $2.15; forged
iron, $2.05; mild steel, $2.00; sleigh shoe steel, $1.90 for 1 x }§-base; tire
steel, $1.95 for 1 x 36-base; toe calk steel, $2.40; machine steel, iron finish,
$2.10; smooth finish, $2.7s. \

Boiler Tubes.—The market is
lows :—z2-inch tubes, 8Yc.; a%-inch,
4-inch, 19c.

Bullding Paper.—Tar paper, 7, 10, or 16 ounce, $1.60 per 100 pounds;
felt paper, $2.40 per 100 pounds; tar sheathing, No. 1, ssc. per roll of 400
square feet; No. 2, 35¢.; dry sheathing, No. 1, 45c. per roll of 400 square
feet, No. 2, 28¢c. (See Roofing; also Tar and Pitch).

Cement.—Quotations are for car lots, f.o.b.,, Montreal Canadian
csment is $r.s5s to $1.65 per 3so-lb. bbl, in 4 cotton bags, adding 10e,
fr each bag. Good bags re-purchased at 1oc. each. Paper bags cost
a%c. extra, or 1oc. per bbl. weight. English cement is $1.65 to $1.85
per 3s0-lb. bbl. in 4 jute sacks (for which add 8c. each) and $2.20 teo
$2.40 in wood. Begian cement is $1.60 to $1.65 in bags—bags extra—
and $2.30 in wood.

Chain.—The market is steady as follows:—X-inch, $s5.30; s-16-ineh,
$4.05; -inch, $3.65; 7-16-inch, $3.45; ¥-inch, $3.20; g9-16-inch, $3.15; 34-inch,
$3.05; ¥-inch, $3; #-inch, $2.95; 1 inch, $a.05.

Copper.—The market is steady at 15 to 15%c. per b, Demand con-
tinues limited.

Explosives and Accessorles.—Dynamite, so-lb. cases, 40 per cent. proof,
18c. in single case lots, Montreal. Blasting powder, 25-1b. kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
eaps, case lots, containing 10,000, 75¢. per 100; broken lots, $1. Electrie
blasting apparatus:—Batteries, 1 to 10 holes, $15; 1 to 20 holes, $25; 1 te
30 holes, $35; 1 to 40 holes, $s0. Wire, leading, 1c. per foot; connecting,
soc. per lb. Fuses, platinum, single strength, per 100 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 1oo 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, $4.25; Gorbal’'s Best, $4.25; Apollo, 1%
oz.,, $4.35. Add 2s5c. to above figures for less than case lots; 26-gauge is
a5c. less than 28-gauge. American 28-gauge and English 26 are equivalents,
as are American 10} oz, and English 28-gauge.

CGalvanized Pipe.—(See Pipe, Wrought and Galvanized).

Iron.—Prices are rather higher, and the outlook is steady. The follow-
ing prices are ex-store: Canadian pig, $18.50 to $10.50 per ton; No. 1
Summerlee, $21 to $22; No. 2 selected Summerlee, $20.50 to $21.50; Carron
soft, $20.25 to $20.75; No. 3 Clarence, $19 to $20 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 mil
points, carrying a freight rate of $1.50. At the moment, the market is ex-
ecptionally irregular and prices are m’meruin_ _Red pine, mill culls out,
$18 to $22 per 1,000 feet; white pine, mill culls, $22 to $25. Spruce, 1-im.
by 4in. and up, $16 to $18 per 1,000 ft.; mill culls, $14 to $16. Hemlock,
log rum, culls out, $14 to $16. Railway  Ties: Standard Railway ties,
hemlock or cedar, 35 to ¢s5¢. each, on a sc. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 3o-ft.,
fr.7s to $2; 3sft, $2.75 to $3.25 each, at manufacturers’ points, with sc.
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, $1.50; XX, $2.50; XXX, $3.

. Nalls.—Demand tor nails is moderate, but prices are steady at $2.30 per
keg for cut, and $2.25 for wire, base prices ; A

. Pipe—Cast fron The market continues steady at $33  for .8-inch
pipe and larger; $34 for Ginch pipe; $34 for sinch, and $34 for 4-
inch. at the foundry. Pipe, specials, $3.10 per 100 pounds. Gas pipe is
quoted at ahout $1 more than the above. ' !

Pipe.—Wrought and Qalvanized.— The market is steady, mederate-sized
lots being: 1-4-inch, $5.50 with 63 per cent. off for black, and 48 per cent.
off for galvanized; 3f-inch, $5.50, with go per cent. off for black and 44 per
sent: off for galvanized. The discount on ‘the following is' 6 per ceént. off
for black and 59 per cent. off for galvanized; %-inch, $8.50; ¥-inch, $11.50;
rinch, $16.50; 1%-inch, $22.50; 1%-inch, $27; a-inch, $36; 2%-inch, $57.50;
vinch, $75.¢0; 3%-inch, $05; a-inch, $1o8 4

Rails.—Quotations on steel rails are necessarily only approximate and
depend upon. speciﬁc.atxon, quantity and delivery . required. A range. of
$31.50 to $32.50 is given for 6o-lb., 70-lb,, 8o-Ib., 8¢.b., go-lb., and 10o-Ib.
rails, per gross ton,of 2,240 1bs., f.o.b. mill. Re-laying rails are quoted at
$27 to $20 per ton, according to condition of rail and location.

Rallway Ties.—See lumber, etc: My g 2

Roofing.—Ready ronfing. two-ply, .64c. per roll: three-ply, 86¢c: per roll

being as  fol-
3%-inch, 143%c.;

steady, quotations
1oc.; 3-inch, 11%c.;

.of 100 square feet. (See Building Paper; also Tar and Pitch.) . .

[Continued on Page 43) L



44

THE CANADIAN ENGINEER

February 12, 19009..

 TENDERS CALLED FOR

CITY OF LETHBRIDGE, ALBERTA, CANADA

Tenders for Municipal Power Plant

Specifications, drawings and form of tender may be ob-
tained from the Secretary-Treasurer, City of Lethbridge,
Alberta; on and after the Fifteenth day of January, 1909.
The following are the sections issued:

. Boilers and :. :cessories. H. Re-erection of Steam En-
. Economizer. gines.

. Feed Pumps. 1. Condensing Sets.

. Mechanical Draft. J. iCrane.

K. Switchboards, &c.

L. Motor Generators & Trans-
formers.

M. Buildings Steel Work, &c.

Tenders on any or all of the above sections, or any
combination of the above sections will be received.

Tenders to be enclosed in a sealed envelope addressed
“Tenders for Electric Plant’’ and to be delivered to the
undersigned at the City Hall, Lethbridge, on or before the
1st day of March, 1909, and to remain open for acceptance
for two (2) calendar months from that date.

Each tender must be ‘accompanied by a certified cheque
payable to the Secretary-Treasurer of the City of Lethbridge
for 10% (Ten per cent.) of the amount of the tender, which
will be returned to the tenderer, unless he fail to enter into
contract for the work at the rate stated in the tender.

Plans and specifications may also be seen at the offices
of Messrs. Smith, Kerry & Chace, Confederation Life Build-
ings, Toronto, Ontario, and the Carnegie Public Library
Building, Winnipeg, Manitoba. The lowest or any tender
not necessarily accepted.

A deposit of $10.00 (Ten dollars) will be required for
use of plans and specifications, which will be returned up-

on letting of contracts.
GEO. W. ROBINSON,
Secretary-Treasurer.

. Pipe work and Valves.
. Steam Turbine Generator
. Steam Engine Generator.

lolcielel-=id

CITY OF WINNIPEG
POINT DU BOIS HYDRO-ELEG IRIC DEVELOPMENT

Tenders for Construction and Equipment

Sealed tenders on prescribed forms, addressed to the
Chairman of the Board of Control, Winnipeg, Canada, and
marked on the envelope ‘Point du Bois Hydro-Electric
Developmentsitender ot adas. caaiiis o ?? (here add the
particular item or items as below) will be received at the
office of the undersigned up to 11 a.m. on Tuesday, 2nd of
March, 1909, for the supply and delivery of Insulators, the
supply and delivery of material for and the erection of a
telephone line between Point du Bois and Winnipeg, the
erection of a Transm’'ssion line between Point du Bois and
Winnipeg, and the supply and delivery of certain repair shop
equipment.

Copies of the instructions to bidders, Plans, Specifica-
tions, and Forms of Tender may be obtained -at the Power
Engineer’s Office, Carnegie Library Building, Winnipeg,
Manitoba.

These specifications, plans, etc., may also be seen at
the offices of Smith, Kerry & Chace, Confederation Life
Building, Toronto, Ontario.

Each tender must be accompanied by a certified cheque,
payable to the order of the City Treasurer ror tne sum called
for in the corresponding * Instruct'ons to Bidders,”” which
cheque will become forfeit to the Corporation in the event of
the successful tenderer refusing or neglecting to sign a
satisfactory contract when called upon to do so.

Individual tenders will be received for:—

16—Insulators.

*3—Telephone -Line.

*14—Erection of Transmission . Line.
28A—Repair Shop Equipment.

As a further alternative, tenderers may include or group
together number 3 and 14 providing that they have also
tendered for each individually.

The Board reseérves the right to reject any or all tenders
or to accept any bid which shall appear advantageous to the

City of Winnipeg.
. M. PETERSON, Secretary.
Office of the Board of Control,
Winnipeg, Man., Feb. sth, 1909. :
* The numbers are those of the different volumes of
specifications. !

CITY OF CALGARY

TENDERS will be received by the Commissioners of
the City of Calgary and addressed to the unde.signed mark-
ed “Tender for St. Railway material,”” until the 18th day of
February next, 1z o’clock noon, for supplying to the City
the following :

Covering approximately :—

397 Long tons 8o-pound A. S. C. E. Steel rails.

746 Long tons 6o-pound A. S. C. E. Steel rails.

Together with certain special work, also spikes, bonds,

Tie plates. .

Angle irons, track bolts, ties etc.

12 standard street railway cars.

One street railway sprinkler.

One street railway sweeper.

Overhead Construction.

Steel span wire poles 30 ft. and 35 ft., three sections.

Cedar poles.

12.5 miles of 2.0 trolley wire.

10.z miles of 3.0 feed wire.

Span wire.

Hangers, Insulators and Conical strain insulators.

Ears.

Cross-overs and trolley frogs.

Bids will be received upon the entire schedule or any
item of the same. A marked cheque covering 5 per cent
up to $10,000 and.2% per cent over and above this sum of
the amount bid will be required to accompany each and
every tender.

Full particulars and specifications will be supplied at
the City Engineer’s Office.

The lowest or any tender not necessarily accepted.

o By Ghllisy,

Dated at Calgary, Jan. zoth, 190g. CityClerk.

CITY OF CALGARY

TENDERS will be received by the Commissioners of
the City of Calgary and addressed to the undersigned, mark-
ed “Tender for Boiler and Generator,”’ until the 18th day of
February next at 12 o’clock noon, for supplying to the City
the following :

3 Water Tube Boilers equivalent to 1,000 H. P.,
piping and induced draft system. for 2,500 H. P. ‘

Also

1 500 K.W. Generator connected to a 750 H. P. High
Speed Engine for Railway System, with condenser, switch
board, etc.

A certified check on a chartered bank in Canada for 2%
per cent. of the amount must accompany each tender. Sep-
arate offers may be made for any of the items set out herein.

Plans and Specifications can be had on application to
the City Engineer, Calgary, Alta.

The lowest or any tender not necessarily accepted.

* H. E. Gillis,
City Clerk.

with

Dated at Calgary, Jan. 2oth, 1900.

CITY OF SASKATOON

PROVINCE OF SASKATCHEWAN

TENDERS FOR SUPPLIES

Sealed tenders will be received by the City Clerk until
8 p.m. on Monday, March 1st, 1909, for certain materials for
Wateéworks ta{l‘dDSiWeEage \INorks as follows :—
ontrac —ast Iron Pipes and Specials, 280 tons,
“t K —TFire Hvdran?s, Gate \galves,, etc,
« “F Y _Sewer Pipes, 20,000 feet.
¢ “ G ’—Pumping Mach'nery. )
Plans and specifications may be seen at the office of the
Chief Engineer, 103 Bay Street, Toronto, or at the office of

the City Clerk, Saskatoon. ,
WM. HOPKINS, Esq., J. H. TRUSDALE, Esq.,
' City Clerk,

" Mayor,
Saskatoon, Sask. Saskatoon, Sask.

WILLIS CHIPMAN, C.E., Chief Engineer,
103 Bay Street, Toronto, Ont.
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CONTRACTOR’S SUPPLIES

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 te business. l

have use for it.

JARDINE UNIVERSAL
CLAMP RATCHET DRILL

Indispensable for Machine Repairs, Fac-
tories, Machine Shops, Bridge Builders,
Track Layers, Structural Metal Workers,
Send for description.

A. B. JARDINE CO.,

HESPELER, ONT. |

Great Bargains if you

"-DR SALE' act promptly in D.C.
MOTORS

1—500 volt, 16 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 SPEGIALTY GO.

Cor. Lombard and Church Sts., TORONTO

RATES, “FORy.: THIS DEPART-
MENT ARE VERY SPECIAL,
BETTER . SEND «~ FOR. THEM.

FOR SALE

FIRE BOX BOILERS.
refitted 48” x 20/ containing s52-3” tubes.
refitted 44” x 18’ containing 48-3" tubes.
refitted 44”7 x 18/ containing 46-3” tubes.

Steam Shovels, Locomotives,
Cars, etc.
Contractors’ and Railway Equipment

Telegraph, Telephone or Write Us,

A.C. TORBERT & CO.
547-548 Monadnock Block, CHICAGO.

Canadian Light, Heat & Power Com-
pany, $200,000; R. Locke, Westmount;
R. Lacroix, H. L. Auger, Montreal
East Canada Smelting Company, $1,-
000,000; J. R. Allen, New York; R. L.
Clarke, Silverton; G. E. Smith, Sher-
brooke. George Durnford, $19,000; A.

new 39” x 14 8/ containing 36-3” tubes.
refitted 36" x 12/ 11” containing 43-2%" tubes.

o e M

G. England, G. Durnford, P. Smith.

AUTOMATIC ENGINES.
13” and 23" x 30” L.H. compound, Wheelock.
refitted 14" x 34" R.H. Wheelock.
refitted 13”7 x 30/ R. or L.H. Corliss.
refitted 12” x 30" R.H. Corliss.
refitted 12”7 x 10”7 Westinghouse Junior.
refitted 10/ x 10” C.C. Leonard-Peerless.
new 1o0” x 15" R.H. Jewel
refitted o%” and 14"% x12” C.C. tandem.
refitted 8” and 13/ x 18” R.H. tandem.
rebuilt 7” x 10” C.C. Leonard-Ball.

MO M e e

FOR SALE

Rails—Newand second-hand

Locomotives—Standard and
narrow gauge.

Contractor’s Equipment.

Labrador Pulp and Lumber Company,
$1,500,000; E. Hutcheson, J. A.' T.
Richards, T. Stephens.
Toronto.—Hygiene Vacuum Company,
$20,000; J. S. Wilson, J. Boucher, T.
Brethour, Ottawa. Gowganda Centre
Silver Mines, $1,000,000; C. G. Locke,

PORTABLE ENGINES AND BOILERS.

refitted o” x 10” semi-portable engine and boilei‘.
refitted 8" x 12/ semi-portable engine and boiler.

-

JOHN J. GARTSHORE

58 Front Street, West, TORONTO

D. R. Leask, R. Eustace. Saville Pro-
specting and Exploration Company,
$500,000; G. H. Sedgwick, F. V. Johns,

refitted 7” x 10/ portable engines and boilers.

CENTRIFUCAL PUMPS.
new goo-gallon vertical centrifugal pump.
new 73s5-gallon vertical centrifugal pump.
new 470 ga'lon vertical centrifugal pump.
new 260 gallon vertical centrifugal pump.
refitted 8” horizontal centrifugal sand pump.

@

A. Story.

o

A copy of our supply catalogue or machinery
stock list for the asking.

H.W.PETRIE, Ltd.

Toronto Montreal Vancouver

(Continued from Page .7)
ooo; J. B. Fracer, W. H. A. Fraser, J.

Montreal.—Heney Carriage & Harn-
ness Company, 1$300,000; W. F. Heney,
F. Arthur, R. M. Simpson, Westmount.
Canada Fertilizer Company, $175,000:
E. M. Sliney, B. Stevens, P. S. Harney.

L. Davis. F. R. Bartlett & Company,
$50,000; W. Gilchrist, C. Y. Spearing,
T. Moss. Dufferin Gowganda Mines,
$1,000,000; G. H. Sedgewick, F. V.
Johns, L. Davis. Producer Gas Con-

struction Company, $200,000; H. R.
ivor -l Ho wHarvey, - VR oL, Starr:
Blairton "Iron Mines, $40,000; J. L.

(Continued on Page 48.)

(Continued from Page 249)

Rope.—Prices are steady, at 9 1-zc. per Ib. for sisal, and 12c. for Manila
Wire Rope, crucible steel, six-strands, nineteen wires : ¥-in., $2.75; 516,
$375; ¥, $4.75; %, $6; $6$7.25: %, $8.50; W, $10; 1 in, $12 per 100 feet.

Shingles.—See lumber, etc. G

Spikes.—Railway spikes are in dull deml_nd and prices are steady at
$:.40 per too pounds, base of g% xo-16. Ship spikes are also dull and
steady at $3 per 100. pounds, base of 56 x 1o-inch and % x 1a-inch.

Steel Shafting.—Prices are steady at the list, less 25 per cent, Demand
is on the dull side A g

Steel Plates.—The market ic steady. Quotations are: $a.r5 for 2-16, $a.ac
for %, and $2.15 for ¥ and thicker; 12-gauge being $2.30; 14-gauge, $2.15;
and 16-gauge, $2.10.

* * % *

Winnipeg, February oth, 1gog.

The price of lumber in Winnipeg has taken a jump. Instead of the
usual discount of 25 per cent., a discount of'only 5 per cent. is now being
allowed, and if the price keeps up a change in the list will take place, and
it is expected that this will be the case. All lumber bought since the first
of February has only been a'lowed the small discount. This increase in the,
price of lumber has taken place, it is reported on account of the great re-
newal of the building trade which is undoubtedly to take place in the
West this year. i w8

It is reported that the building permits for February in Winnipeg total
| already four times as large as the total of the whole of February last

year.

3 The Canadian Northern Railway are planning extensive improvements
to their shops, and the contract has been awarded for the erection of their
new freight shed at Saskatoor, the contract going to Samuel ?m_)wn, ﬂ_f
Winnipeg, at the price of $20,000. Work will be commenced on it immedi-
ately.

Iy;{essrs. John Gunn & Sons have placed a very large order for cement
with an eastern cement company. for 80,000 barrels of Portland cement,
which will be used on the Muricipal Power Plant at Point du Bois, for
which Messrs. Gunn & Sons are the contractors. It is stated that it is
the largest single order for cement ever placed in Canada.

Quotations on' the local market are as follows:i—

.Anvils.—Per pound, 1o to 1a¥c.; Buckworth anvils, 80 lbs., and up,
<o¥c.: anvil and vise combined, each, $s.50.
< ' Bar Iron.—$2.50 to $2.60.

Beams and Channels.—$3 to $3.25 per 1oo up to re-inch.

Bullding Paper.—4% to 7c. per pound. No. 1 tarred, 84c. per roll; plain,
svc.: Nn. 2 tarred. 62%c.: plain, s6¢ \ .

Bricks.—$11, $12, $13 per 1,000, three grades.

v

Cement.—$2.65 to $2.75 per barrel,

Chain.—Coil, proof, %-inch, $7; s-16-inch, $s5.50; 3t-inch, $4.90; 7-16-inch,
$4.75; Y%-inch, $4.40; $t-inch, $4.20; 3-inch, $4.05; logging chain, s-16-inch,
$6.50; W-inch, $6; Y%-inch, $8.50; jack iron, single, per dozen yards 1sc. 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 go cents per bale.

Hinges.—Heavy T and strap, per 100 lbs., $6 to $7.50; light, do., 65 per
cent.; screw hook and hinge, 6 to 10 inches, s)4c. per lb.; 12 inches up,
per lb., 4%c.

Iron.—Swedish iron, 100 lbs.,, $4.75 base; sheet, black, 14 to 22 gauge,
$3.75; 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;
jo-gauge, $5.15 per 100 lbs. Queen’s Head, 22 to 24-gauge, $4.65; 26-gauge
English or 3o-gauge American, $4.00; 30-gauge American, $s.15; Fleur de
Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 30-gauge American, §s.

Lead Wool.—$10.50 per hundred, $z00 per ton, f.o.b., Toronto.

Pipe.—Iron, black, per 100 feet, %-inch, $2.50; 3-inch, $2.80; %-inch,
$3.40; ¥-inch, $4.60; 1-inch, §$6.60; 1%-inch, $9; 1%-inch, $10.75; a-inch,
$14.40; galvanized, %-inch, $4.25; 3 -inch, $s5.75; 1-inch, $8.35; 1%-inch,
$11.2c: 1'%-inch, $13.60: 2-inch, $18.10. Lead, 6%c. per Ib.

Picks.—Clay, $5 dozen; pick mattocks, $6 per dozen; clevishes, 7c.
per b,

Pitch.—Pine, $6.50 per barrel; in less than barrel lots, 4c. per Ib.;
roohneg pitch, $1. per cwt

Plaster.—Per barrel, $3.

Roofing Paper.—6o to 67%c per ro'l

(Continued on 'Page 47)

CITY OF BRANDON, Manitoba

Applications for the position of City Engineer
will be received by the undersigned up to Four
o’Clock p.m., March 1st, 1909. Duties to commence

- April 1st, 1909. Applicants to state qualifications.

- HARRY BROWN, City Clerk.

»
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AMONG THE MANUFACTURERS

A department for the henefit of all readers to contain news from the manufacturer and inventor to the profession.

CROWTH OF THE CAS ENCINE.

A recent example of the growing popularity of the Suc-
tion Producer Gas Engine is found at Blackwood’s Brewery,
Winnipeg, where a Paxman Gas Engine is replacing a Corliss
steam engine.

The engine is of 50 horse-power and is to drive the com-
pressor of the refrigerator plant. It is designed to run on
anthracite coal, and on the makers guarantee, a very con-
siderable reduction of the working expenses will result.

As the plant is the. first of its kind, installed in Winni-
peg, its operation will be watched with considerable interest,
by power users.

The engine is made' by the well-known firm of Davey,
Paxman & Company, of Colchester, England; and is'supplied
through their Canadian agents, The Brydges Engineering &
Supply Company, Limited, Winnipeg.

The plant will be in operation by the end -of February.
and no doubt many Western manufacturers will take advant-
age of the opportunity of seeing at work, what is claimed to

‘'be the cheapest form of motive power.

Situated on the banks of the Red River facing Rosser
Avenue, the brewery occupies an area of ten acres. Not only
is the plant an extensive one, but it is up-to-date, and first-
class in every respect, and equipped with the latest and most
approved machinery and appliances for the manufacture of
pure beer.

To carry out the company’s intention of providing only
the best beverage, they have erected a strictly modern build-
ing, with- every fire-proof-appliance which could be obtained.
The building' is built of brick and iron throughout, with con-
crete floors, and occupies a large ground floor space, with
three stories and tower, the whole combining to make one of
the most commanding structures on the banks of the Red
River.

A COMBINATION PUMP.

The introduction of a new combination pump into the
many systems of heating both by live and exhaust steam, has
been followed by gratifying results. The economic and
simple fea{-1vc: are generally recognized. The pump is a
vacuum 3nd boiler feed combined in one, and driven as an
ordinary duplex steam pump, each having its own suctiom
and discharge separate. The purpose for which it was de-
signed, was to be used in connection with steam heating
systems, especially where the ordinary gravity low pressure
systems are installed, whereby a simple alteration of piping
and with one of these pumps can be converted into a vacuum
heating system, giving much better results, a more even
heat absolutely noiseless, and a reduction in the consumption
of fuel. With double combination vacuum pumps a heating
system can be.compounded by dividing it into two sections,
and the condensation from the first being pumped into the
second is again flashed into steam; by using a higher vacuum,
which again condenses and is then pumped back to the
bo:ler, or atmosphere. = A’ number of these pumps connected

| to heating systems have been installed, and are operating

both live and exhaust steam, which are giving good results.
They can also be used on double and triple effects, in
laundries, confectioneries, distilleries, breweries, etc. Also
as air and circular pumps for surface condensers. The Canada
Steam Pump and Machine Company, Limited, 97 Richmond
Street East, Toronto, are the makers.who have applied for
th: patent.

CATALOGUE RECEIVED.

0il Switches and Circuit-Breakers are listed in Bulletin
No. 4 of the Kelman Electric & Manufacturing Company, 104
Lefferts Place, Brooklyn, N.Y., which also contains interest-
ing descriptions of high voltage oil circuit-breakers and an
electrically opérated oil switch.

PERSONAL.

MR. J. T. CHILD, formerly consulting engineer, Cal-
gary, Alta., has been appointed city engineer for that muni-
cipality. : ;

MR. E. A. TURNER, of Montreal, has been appointed
local manager of thé Montreal Transportation Company at
Kingston.

DR. EUGENE HAANEL, Director of Mines, Ottawa,
has returned from an:important visit to Sweden, where he
has been inspecting a new electric smelting process.

MESSRS. ALLAN FINDLAY and Samuel E. McCall, of
Winnipeg, have been granted commissions as Manitoba Land
Surveyors.

MR. E. W. HUBBELL, D.L.S., Ottawa, has been ap-
pointed special examiner of candidates to be articled pupils
and for commissions as Dominion Land Surveyors.

PRESIDENT ELLIOT, of the Northern Pacific, and L.
P. Gilman, assistant to the president of the Great Northera,
were in Vancouver last week to confer with the city authori-
ties concerning the location of joint terminals on False
Creek, in the east end of the city. ,

MR. ROLAND YEATES, of the London Machine Tool
Company, and Mr. Rudel, formerly of the Canadian Fair-
banks Company, Ltd., have formed a partnership. Both
men have a wide exper ‘ence in machlnery lines, and they
intend handling a full line of tools..

MR. W. F. DEAN, mill engineer and architect, Boston,
Mass., is acting for the City of Baltimore, Md., in the matter
of valuation of plant and property  of the Warren Manufac-
turing Company, Warren, Md., in which are concerned some

interesting questions as to the value of an old water power

wth supplementary steam power as compared with that of a
modern steam plant for the development of all power.

—_—a>e—————
OBITUARY.

MR. NORMAN F. PEDLEY, of Montreal, Stud. Mem.
Can. Soc. C.E., who was employed as a surveyor by the
Illinois Traction System, died at Springfield, Tll., January
18th, 1900. His death was the result of his being struck by
a train several days before on the Chicago & Alton tracks
five miles south of Springfield. Mr. Pedley was a graduate
of McGill University and was about 24 years old. '

MR. J. G. McGRATH, C.E., one of the engineers in
charge of the construction of the Victoria Bridge; Montreal,
died in London, Eng., January tith, 1gog. Mr. McGrath
was born in England and returned there after over thirty
years spent in Canada. He was also connected with the work
upon the Intercolonial and Northern Railway, being associat-
ed with Messrs. Peto and Brassey in this work, as well as
other important undertakings in this country. In 1861, at
the time of the Trent affair, Mr. McGrath and others raised
an engineer corps, which later became the present Royal
Grenadiers. He also volunteered for service with the Queen’s
Own Rifles of Toronto in the Fenian Raid, and was at the
time of his death a member of the Toronto Veterans’ Associ-
ation of 1866. In the Crimean War times he held a commis-
sion in the army and saw--active service around Sebastopol.
On returning to England in 1855 he was engaged on the con-
struction of the Manchester ship canal, -and later on' the
Buenos Ayres docks. He retlred from active. 11fe about ten
years ago.
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SPRINGS TRACR

B. J. COGHLIN ® CO.,

Proprietors of THE MONTREAL SPRING

ENGINEERS AND RAILWAY

432-436 St. Paul St.
MONTREAL

and AXLE WORKS
SUPPLIES

TOOLS WIRE ROPE

CROW BARS ‘GUY ANCHORS CHAIN
COTTON WASTE, Etc,
. i RRIT K 1M Pf i
] [ U ] |
= oy — A A 1
- = .
A ] D00 To ) i ! |

(Continued from Page 45)

Lumber.—No. 1 pine, spruce, tamarac, British Columbia fir and cedar—
ax4, 3x6, 2x8, 8 to 16 feet, $27.25, 2 X 20 up to 32 feet, $38.

Nalls.—$4 to $4.25 per 100. Wire base, $2.85; cut base, $2.90

Tool Steel.—8% to 1sc. per pound.

Timber.—Rough, 8x2to 14 x 16 up to 33 feet, $34; 6X 20, 8X30 Up to 9
feet, $38; dressed, $37.50 to $48.2s.

Boards.—Common pine, 8-inch to 1a-inch wide, $38 to $45; siding, No.
s white pine, é-inch, $55; cull red or white pine or spruce, 6-inch, $24; No

PARTNER WANTED

Drop forge partner wanted, with $5,090_.op cash
or credit, to start a drop forge, in the vicinity of
Montreal. The advertiser is a practical forge man,
with a life experience in forge work. A skilled me-
chanic and an able forge manager. Understands
both sides of the business. Is inventive and re-
sourceful enough to turn out work at the right price,
and has a knowledge of Canadian trade. Can prove
to interested parties, that he can locate business,
and turn out work at a price that will insure getting
the business.

Partner must possess business ability, and cap-
abilities of meeting prospective customers, and also
handle finances. Must devote his entire time in the
official end of the business.

Address “DROP FORGE,”

l‘clen cedar, 6inch, 8 to 16 ft., $60; Nos. r and 2 British Columbia spruce,
é-inch, $s55; No. 3, $45.

Flooring.—No. 2 red pine, 4-inch, $43; No. 3 red, 4inch, $38; No. 4 red
and white pine or spruce, 4-inch, $28; ceiling, No. a2 white pine, 4, 5. and
6-inch, $55; No. 3 red pine, $38

Lath.—No. 1 red and white pine mixed, $s5.50; No. 2, $4.7s.

Shingles.—No. 1 British Columbia cedar, $4.35; No. 4, $3.75; band
sawn, $6.

Rope.—Cotton, ¥ to %-in. and larger, 23%c. lb.; deep sea, 18c.; lath
yarn, g¥4c.; pure Manila, per lb., 13%c.; British Manila, 11}{c.; sisal, 10¥{c,

THE HILL ELECTRIC MANUFACTURING COMPANY
approved 'types of Distributing
Boards and Cabinets
1560 St. Lawrence Street, MONTREAL

The Canadian Engineer.

The

. Sgrage
DP ‘Battery

LIGHT and POWER,

For use in Central Stations,

Private Houses & Factories.
Durability !

Capacity !
Reliability !
Agents— Headgquarters—
W. ]J. O’Leary & Co., RAKEWELL,
36-38 Recollet St., Derbyshire,
MONTREAL. ENGLAND,
Est. 1888.

JOHN A. HART COMPANY

IMPORTERS AND DEALERS
IN EVERY DESCRIPTON OF

Engineer’s, Architect’s, Surveyor’s
and Draftsman’s Supplies

Blue Print Papers and Machines a Specialty

A large and well assorted stock of Mathematical Instruments,
Levels, Transits, etc.

SAMPLES AND QUOTATIONS WILLINGLY FURNISHED

MciIntyre BlocK, Winnipeg.

A. W. FABER’S
LASTELL”
PENCILS

The Finest in Existence
16 Degrees 6 B to 8 H.

Unequalled for PURITY, SMOOTHNESS, DURABILITY
or GRADING

A. W. FABER’S
”[.ASZ-EZI’, 149A0'uew1- VEtAOEaE SRtreet

Copying Pencil LONDON, E.C.

Manufactory Established 1761 I
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R. D. WOOD & CO.

PHILADELPHIA, PA., U.S.A.

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

SUCTION GAS PRODUCERS POWER

PRESSURE PLANTS
MICHIGAN WHITE CEDAR

Best to Last. 150,000 Poles-in-Stock

ro0,000 ‘Ties at our’ Sorting Yards

‘ \We, have been in  the “Cedar Pole and, Tie Business 28 years, 5(}&000 ,’I_‘r‘o‘ilv):} ies’at! Bay ‘Cily“\'aid A

W. C. STERLING & SON CO.,——MONROE, MICH.
Yards: BAY CITY, OMER, BOYNE FALLS, CASS CITY ani MONROE

POLES w TIES

MONTREAL STEEL WORKS, Ltd.

Manufacturers of

Steel Castings

; Acid Open Hearth System
SPRINGS, FROGS, 'SWITCHES, SIGNALS, Canal Bank, Point 8t. Charles,

POR STEAM: AND ELECTRIC RAILWAY MQNTREAL

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, _

| JEFFREY

THE JEFFREY MANUFACTURING CO., MONTREAL, QUE.

Reason No. 3

 Why you should subscribe for
The Canadian Engineer :

qlt s

paper which publishes a mar-

the only engineering

ket letter, with prices on ma-

chihery and supplies.

(Continued from Page 43)

Ross, A. W. Holmested, T. A. Silver-
thorn. ~ Berna Motors & Taxicabs,

$500,000; G. Russell, J. C. MacDonald,
E. M. Lindsay. Standard Stock and
Mining Exchange, A. J. Barr, W. T.
Chambers, R. L. Cowan. Mines Fin-
ance Company of Canada, $250,000; W.
Thompson, W. M. Weeks, C. L. Rose-
vear. Cobalt Hydraulic Power Com-
pany, $2,000,000; J. B. Holden, C. A.
Grover, J. I. Grover. Niagara and On-
tario Construction Company, $40,000;
E. Hendrick, B. B. Furre, A. P. Bell,
New York. MclIntyre & Taylor, $20,000;
E. C. Ironside, H. Riley, R. R. Perry.

PIG IRON OUTPUT.

Pig iron production in Canada dur-
ing 1908 totalled 563,672 tons, as com-
pared with 581,146 tons in 1907, a de-
crease of 17,474 tons, or about 3 per
cent.

In the first half of 1908 the production
amounted to 307,074 tons, and in the
second half to 256,508 tons, a decrease
of 50,476 tons.

At Youngstown, Ohio, last year, the
city water after leaving the filter plant
had an average per centage of 08.34 of
purity for the year, a very good efficiency
for the filters. The annual report of G.
R. Patton, superintendent of the filter
plant, shows beyond this -that during
the year there was an estimated daily
average of 6,612,000 gallons of water
filtered at the plant., . An average of

. 2,060 pounds per day of alum was used

during the year. The daily average of
bacterial points per cubic centimetre in

‘the river water was 29,490 and in the

filtered water 362 per cubic centimetre.
The total ‘rainfall: for the last seven
months. of the year was 16.99 in.

Persons who are familiar with guaran-
tees of steam consumption, which ac-
company sales of high speed engines,
are aware that these' guarantees are
usually met. under the conditions of
shop “tests.  Particular interest, there-
fore, attaches to a report by Mr. F. “W.
Dean, mill engineer and architect, Bos-
ton, regarding a series of tests upon
generating sets with various types of
engines of moderate size which have
been in overation for relatively - long
periods. With one exception the period
of service ranged from 5,000 to over 30,-
ooo hours. The results show that no en-
gine realized economies which would
have been guaranteed. Mr. Dean con-
cludes that we are justified in thinking
that most high speed engines rapidly de-
teriorate in economy. but that on the
contrary, slower running Corliss or grid-
iron valve engines improve in economy
for many years. As it is difficult to see
that the speed is the cause of this, it is
reasonable to assume that it must de-
pend on the nature of the valve.

DOMINION BRIDGE CO0., LTD., MONTREAL, P. (.

BRIDGE

TURNTABLES, ROOF TRUSSES
STEEL BUILDINGS
ELECTRIC & HAND POWER CRANES

e\ Structural METAL WORK of all kinds

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

No: 100 Reconnaissance Transit. $115.00

Catalogues and Detailed Information on request
Please mention the Canadian Engineer when writing.! %8

W. & L. E. GURLEY, TROY, N.X.

Portable Railways

i e -

KOPPEL STEEL CARS
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.

Arthur KO P P EI_ Company

30 CHURCH STREET, NEW YORK, N.Y.. .
LARGE STOCK CARRIEDZIN

New York, Koppel, Chicago, San F;ancisvco,v.Etc. :

Development and
Electrical Distribution
-of Water Power -

By

LAMAR LYNDON

PRICE $3.00

Pages, 317. 158 Illustrations.

Part I.—Hydraulic Development. 51 Pg.
90 Pg.

Part 111.—Descriptions of Hydro-Electric,
Generating and Transmission Plants.

Pg. 106.

Appendix on Computing of Pressures set
up in Water Pipes. Pg. 5.

Part II.—Electrical Equipment.

A Text Book on'ARo'ad's | |

and Pavements.

By Prof. F. P. Spalding

Professor of Civil Engineering. in the
University of Missouri

3rd Edition. Pages 340.  llustrations.

Price $2.00

Any one of the above books or in fact any Engineering Book published can be secured through the

BOOK DEPARTMENT, CANADIAN ENGINEER, 62 Church'vS't.

MONTREAL -

TORONTO -

WINNIPEG




59

THE CANADIAN ENGINEER

February 12, 19009.

WHERE TO BUY.

(Continued from page 2.)

Gontractors

Cleveland Bridge & Engineering Co.,
Ltd., Darlington, England.
Metcalf Engineening Co., Ltd., Mont-

real, Que.
Converters, Rotary
Toronto & Hamilton Electric Co.,
Hamilton, Ont.
Conveyors
‘Babcock & Wilcox, Ltd., Montreal.
Cranes

Dominion Bridge Co., Ltd., Montreal.

Harpéll-Stokes, Limited, Winnipeg and
Toronto.

Mussens Limited, Montreal, Que.

Northern Engineering Works,
troit, Mich.

Pennsylvania Steel Co., Steelton, Pa.

Structural Steel Co., Ltd., Montreal,
Que.

Ramper, Regulators
Babcock & Wilcox, Ltd., Montreal,
D’Este Co., Juhan, Boston, Mass.
Qerricks

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,

De-

De-

ue.
Draughting Supplies
Berger & Sons, C. L., Boston, Mass.,
Hart Co., John A., Winnipeg, Man.
Drawing Materlal.
Keuffel & Esser Co., Hoboken, N. J.
Drilis
Canadian Buffalo Forge Co.,
real and Toronto.
Harpell-Stokes, Limited, Winnipeg and
Toronto.
Mussens Limited, Mont.eal, Que.
Dust Separators.
Canadian Buffalo Forge Co., Mont-
real and Toronto.
Drying Apparatus.
Canadian Buffalo Forge Co., Mont-
real and Toronto.
Dynames and Motors
Harpell-Stokes, Limited, Winnipeg and
Toronto.

Mont-

Toronto & Hamilton Electric Co..
Hamilton, Ont.

Economizers

Babcock & Wilcox, Ltd., Montreal.

Eleotric Apparatus
Harpell-Stokes, Limited, Winnipeg and
Toronto.
Hill Electric Mfg. Co., Montreal, Que.
Toronto and Hamilton Electric Co.,
Hamilton, Ont.
Eleotrical Supplles
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, Consuiting
Beaubien, Gaspe de. Montreal.
Francis. W J. Montreal, Que.
Fuce, Ed. 0., Galt.
Metcalf Eungineering Co., Ltd., Mont-
real. Que.
Mitchell. C. H.. C.E., Toronto, Ont.
Nold. Henrv N., Hamilton.
Richmond. J. Stanley. Toronto.
Standard Tnspection Bureau, Limited.
Toronto, Ont.
Engineering Instruments.
Keuffel' & Esser Co., Hoboken, N. J
Engines
Canadian Buffalo Forge Co.,
. real and Toronto.
‘Muscencs Timited. Montreal Oune
Northern Engineering Works,

troit, Mich.

De-

Mont-

De-

Petrie; H. W., Ltd., Toronto, Montreal,
Vancouver.
Fans and Blowing Apparatus
Canadian Buffalo Forge Co., Mont-
real and Toronto.
Feed Water Heaters and Purifiers
Babcock & Wilcox, Ltd., Montreal,
Fence, Fencing, Wire
Owen Sound Wire Fence Co.
Fire Brick and Clay
Leslie & Co., A. C., Montreal.

Forgings, Drop
Coghun & Co., B. ]J. Montreal, Que.
Founary Suppiles
f1arpell-Stokes, Limited, Winnipeg and
Loronto.
Mussens Limited, Montreal, Quec.
Generators, Ailernating ana Olrect Gur
rent
Harpell-Stokes, Limited, Winnipeg and
1 oronto.
Toronto & Hamilton Electnc
Hamalton, Ont.
Heating and Ventilating Machinery.
Canadian Buffalo Forge Co., Mont-
real and Toronto,
Hoists, Electric an! pPneumatic
Northern Engineering Works,
troit, Mich.
Hydraulic Machinery,
Canadian Buffalo Forge Co., Mont-
real and Toronto,
Iron Bar, etc.
Leslie & Co., A. C., Montreal
Inspections
Standard Inspection Bureau, Limited,
Toronto, Ont. 3
Dominion Bureau, Montreal, Que.
Ladles
Northern Engineering Works,
troit, Mich.
Mechanical Draft Motors.
Canadian Buffalo Forge Co., Mont-
real .and Toronto,
Motors
Harpell-Stokes, Limited, Winnipeg and
Toronto. y
Mussens Limited, Montreal, Que.

Co.,

De-

De-

Toronto & Hamilton Electric Co..
Hamilton, Ont. -

Motors

Harpell-Stokes, Limited, Winnipeg and
Toronto.

Toronto & Hamilton Electric Co.,

Hamilton, On..
Patent Attorneys
Budden, Hanbury A., Montreal, Que.
Ridout & Maybee, Toronto, Ont.
Planer Tools
Armstrong Bros. Tool Co., Chicago,
1L, U S A
Mussens Limited, Montreal, Que.
Poles, Telegraph and Telephone.
Sterling, W. C. & Son Co., Monroe,
Mich.
Portiand Cement
Hartranft Cement Co., Wm., Mont-
real, Que.
Preservatives
Carbolite Carbolineum Co., Toronto,
Presses, Hydraullo and Power
Mussens Limited, Montreal, Que.
Wood & Co., R. D., Philadelphia, Pa.
Pressure Regulators ;
D’Este Co., Julian, Boston, Mass.
Pulleys ey
Harpell-Stokes, Limited, Winnipeg and
Toronto.
Mussens Limited. Montreal, Que.
Pumps—Steam and Power.
Canadian Buffalo Forge Co., Mont-
real and Toronto. .
Harpell-Stokes, Limited, Winnipeg and
Toronto.
Mussens T.imited. Mantreal, Oye.
Petrie, H. W., Ltd., Toronto, Montreal,
Vancouver.
Wood & Co.. R. D., Philadelphia. Pa
Purifiers
Babcock & Wilcox. Ltd.. Montreal.
Wood & Co., R. D., Philadelphia, Pa.

Railway Supplies
Coghin & Co., B. J. Montreal, Que.
Mussens Limuted, Montreal, Que.
Koppel Co., Arthur, New York Caty.
Rallways, Industriai and Portable
Koppel Co., Arthur, New York Cuy.
Ratchet Drills, Universui
Armstrong Bros. luol Co., Chicago,
1L, U.S.A.
Mussens Limited, Montreal, Que.
Rock Grushers
Mussens Limited, Montreal, Que.
Repe, Manllla and Wire
Harpell-Stokes, Limited, Winnipeg and
‘1'oronto.
Musse.s Limited, Montreal, Que.
Separators, Steam
Babcock & Wilcox, Litd., Montreal,
Sewage Disposal
Cameron Septic Tank Co., Chicago,
11l., U.S.A.
Sewer Pipe
Hamilton & Toronto Sewer Pipe Co.
Sheet Metal Work.
Canadian Buffalo Forge Co., Mont-
real and Toronto,
Shovels, Steam
Mussens Limited, Montreal, Que.
Springs
Coghlin & Co., B. J., Montreal, Que.
Montreal Steel Works, Montreal, Que.
Steel, Speedicut High-speed
Hamilton Brick Works Co., Ltd.
Hamilton.
Montreal Steel Works, Montreal, Que.
Steel, Structural
Cleveland Bndge & Engineering Co.,
Ltd., Darlington, England.
Dominion Bridge Co., Ltd., Montreal,
Hamilton Bridge Works Co., Hamil-
ton, Ont.
Harpell-Stokes, Limited, Winnipeg and
Toronto.
Pennsylvania Steel Co., Steelton, Pa.
Structural Steel Co., Ltd., Moantreal,
Steel, Tool
Montreal Steel Works, Montreal, Que.
Mussens Limited, Montreal, Que.
Allen & Co., Edgar, Sheffield, Eng.
Stokers, Mechaniecal
Babcock & Wilcox, Ltd., Montreal,
Stons Crushers and Soreens
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.
Tanks, Steel and Irow

Structural Steel Co., Ltd; Montrea.l,

Wood & Co., R. D., Philadelphia, Pa.
Tool Crinders

Armstrong Bros. Tool Co.,

I11., U.S.A.
Track Jacks
Montreal Steel Works, Montreal, Que.
Mussens Limited, 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.
oronto and Hamilton Electric Co.,
Hamilton, Ont.

Trucks

Chicago,

Northern Engineering Works, De-
troit, Mich.
Valves
Babcock & Wilcox, Ltd., Montreal,
Wood & Co., R. D., Philadelphia, Pa.
Waterworks Supplles g

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 ana
Toronto.
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10 Vertical Pump 25 H. P. Motor

CANADIAN BUFFALO FORGE COMPANY Lo.
MONTREAL ano TORONTO

CANADIAN
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BUFFALO PUMPS

STEAM — POWER— CENTRIFUGAL— TURBINE

[lustration shows one of
thirteen units furnished the
U. S. Reclamation Service
for irrigation work \at Deer-
field, Kansas, U.S.A. Guai-
antees of efficiency were
greatly exceeded. and the
pumps are a noteworthy ex-
ample of the careful design
and execution -of an impor-
tant order. entrusted to the
makers - for -high efficiency
sustained ‘throughout life of
the pump.

Buy a “ BUFFALO.”

Ask for Catalogue
Y ]

Fourth Edition, Revised ® Enlarged

RAILROAD CONSTRUGTION

THEORY AND PRACTICE

16 mo, xvil + 777 pages, 217 figurés, 10 plates.

Morocco, $5.00

PREFACE TO FOURTH EDITION.—In
this edition a very extensive revision has been made
in the chapter on Earthwork. Table XXXIII, giving
the volume of Isvel sections, has been added to the
“book, with a special demonstration of the method of
utilizing ‘this table for preliminary and approvclm'ttc
earthwork calculations... A demonstration, with table,
for determining ‘the economics of ties has also been
added.  In accordance with the suggestions of Prof.
. R. B. H. Begg, of Syracuse University, additions
have been made to Table IV, which facilitats the
solution of problems in transition” curves.  Very
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. i’

4

A Book for the Pocket

The 26th Edition of MoreswarTi’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 Civir, Mgcuanicar and Erkc-
TrRICAL EncineErs will find it, as heretofore, the best
and only real Pocket Book. Price, $2.00 net.

By Sir GUILFORD L. MOLESWORTH,
K.C.LE.

Past President of the Institution of Civil Engineers
Member of the Institution of Mechanical Engineers
; Fellow of the University of Calcutta

Assisted b)'v 3

HENRY BRIDGES MOLESWORTH
M. Inst. C, E.‘

WITH AN ELECTRICAL SUPPLEMENT

By WALTER H. MOLESWORTH, M.Inst.,E.E.,M.Inst.M.E.

\

Any one of the above books or in fact any Engineering Book published can be seciired through the

BOOK DEPARTMENT

CANADIAN ENGINEER
| MONTREAL

R
e Rk A

~ TORONTO .

. 62 Church Street

WINNIPEG
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HARPELL-STOKES, Limited

Successors to

Filer & Harpell Co.

Electrical & Mechanical
Apparatus

Electric Light & Power
Plants : K &E

: Engineering Instruments

Elevators, Passenger & |
7 The use of K & E INSTRUMENTS on nearly every

Freig ht important engineering enterprise is convincing' proot of
their superior design and high quality of material, workman-

ship and finish, :
For Office Buildings, Stores, Warehouse, When in the market for a new outfit we will e pleased
to give full particulars as to our instruments best suited for

Factories, Hotels and Private Residences your requirements.
Every requisite of the engineer for field or office.

Electric, Hyd rau"c’ Steam or Our complete catalog on request.

Hand Power KEUFFEL & ESSERCO.

MONTREAL, 252 Notre Dame §t. West

127 Fulton Street Ceneral Office & Faotories
NEW YORK HOBOKEN, N.J.
h 8t. Louls, 813 Locust 8t. Chicago, Ill. East Madison 8t.
HEAD OFFICE : 312 Donald St,, WINHIPEG, MAN. | 8an Francisoo, 48-50 Second Street
TORONTO EDMONTON VANCOUVER Mathematical and 8urveyin¢. Instruments
115 King St. West  Box 1406 606 Granville St. Drawing Materials Measuring Tapes

EDGAR ALLEN 2,55 [|  Secures AR
ooz il Metcalf Engineering |

SHEFFIELD, England
The Mg:!f:;:erx;len ' : Li miled.
HIGH SPEED STEEL lnspoctors,Englneers,Contractors

TRADE MARK

;AIR-H-A-R:EEMN_Q,, ) ; Constructors of

and best grades of Manuf&ct\n‘ing. Railroad,

TOOL STEEL Mercantile, and Power

J Stocks carried by our Agents : Structures of

Williams & Wilson, 320 St. James $t., Montreal CONCRETE,

H. W, Petrie, Ltd., [31 Front St. West, Toronto

A, R. Williams Machinery Go., Vancouver . ;
Canadian Fairbanks Co., Winnipeg STEEL ’

—Manager for Canada’: - “ . BRICK 5
Thos. Hampton, 320 §t. James St., Montreal
‘ WOOD.

HIGH SPEED. | ' 80 ST. FRANCOIS XAVIER STREET.
Twist Dr lllS Montreal, Quebec,




