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HOISTING EQUIPMENT

FOR ALL CLASSES OF WORHR

PROMPT
SHIPMENT

Buckets (Clam Shell, Orange Peel
Concrete, etc.)

Write for
Catalogues

and

Prices.

s Derrloltt nnd Donlnk lrons:. “Perfect” Plledriver l-ludhlooks ‘

ALSO WIRE ROPE AND FITTINGS, MANILA
'ROPE, BEOCRS.

HEAD OFFICE, MONTREAL

e Branches TORONTO, 73 Victoria St. - COBALT Hunter Block.
- WINNIPEG, 259261 Stanley St. Ancovvzn o’u Hastings St., W.

~ BUYER’S \Rnr,r.nnn_qg—‘w;\ez 49—50.
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its- 1 No additional Tonnage required to acquire
A SAFET Slits Flanged “‘Safety.”” The tie gives that,‘and thus you save

No Lost in the cost of your structure— Do you realize
Not a Bike—It does not run cr slip— .~ Section _— what s'§iffe proposition the

Not a Razor—I&tnes not cut—

But a B AR that

C. B. RUSHMER, C.E.

INNER-BOND BAR FOR CON-
PR CRETE REINFORCEMENT IS?

U.S. and Foreign I‘agenzs ARTHUR pRIDDLE

Chief of Engineering Department Send Specifications to the Home Office San Francisco, Cal,, U.S:A.
¢ Our Book Department can furnish THE
any book on engineering published.
Send for our latest list. ; CANADI AN
M. Beatty & Sons, Limited, Welland, Ont. ENGI
MANUFACTURERS OF reaches weekly the
Dredges, Ditchers, Derricks, | LEADING Civil, Mech-
Steam Shovels, anical, Railroad, Muni-

Steel D d i Becl 8 , cipal and Provincial
Suetfmariz:lpRscnk 5 WS | Works Engineers and

T i EngineeringContractors

; Drilling Machinery, | 1, "AT 1, parts of Canada

Centrifugal Pumps, and many points in the

Clam Buckets, Steel Skips, United States and
Coal and Concrete Tubs, | Europe.

? and other Contractors' Machinery

.
AGENTS All its Readers
E, Leonard and Sons, Montreal, Que. and St. John, N. B, R, Hamilton & Co.
Vaocouver B.C. Canadian Fairbanks Co., Toronto, Ont. and Winnipeg Man. al:e Buyers

4’-\,

g 2 before you build. Tells why
MONTREAL STEEL WORKS, Ltd, | Sqiiie Faiidnis
rom first to last—tel
R ’ t > FREE gm?f i% tho, chragnt it's wale to

uy.  Nomatter whatyou medn

B k to erect or repair, indoors ‘or out,
Manufacturers of OO0 3 send for book. Ask nearestoffice
PEDLAR People of Oshawa

| Ste el C a stin g s | Montreal, Toronto, Halifix, St. John, Winnipeg. Vanconyer

Acid Open Hearth System

SPRINGS, FROGS, SWITCHES, SIGNALS, Canal Bank, Point 8t. Charles,
POR ETBAM AND ELECTRIC RAILWAY MONTREAL. | THE MODERN JOINTING l

R. D. WOOD & CO.

g PHILADELPHIA, PA., U.SA.

EAD WOOL

,EI “'SHREDDED LEAD"

F

Made in England

Water and Gas Works Supplies,
Cast Iron Pipe and Castings,

1 Mathews Hydrants and Valves, A‘s,,,m,.do,u,,,,..m}.'
missue GAS PRODUCERS 3252 | | JOHN GARDE & CO.

; : y 142 Victorla Street, TORONTO, ONT,

3 . . Phone Main 4923
COAL CUTTING — ELEVATING—CONVEYING — WASHING
MACHINERY — POWER TRANSMISSION — SCREENING —
x ' CRUSHING—DRILLING—HAULING—Write for Catalogw Series
“ U"” and mention subjects in which you are especially interested,

¢‘Just around the corner from Queen and Yonge”
THE JEFFREY MANUFACTURING CO., MONTREAL QUE.

British Manufacturers

Sole Distributors In Canada for the
l : ! e |
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The Canadian Bridge Co., Limited

Manufacturers of

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

WALKERVILLE, ONTARIO

~—Railway & Highway Bridges

| STRUCTURAL STEEL Co0., LTD., MONTREAL

BRIDGES and BUILDINGS

Every l)gscnptxon
6000 Tom Steel in Stock

INDEX TO ADVERTISEMENTS.

* Every Other Week

Ainsworth, Wm. & Sons

Alexander Engraving Co................. ..

Allen, John F. .............

Allen, & Co. Edgar ... :

Amlilal;en Hydraulic Construction Co. of Canada,
t

American Spiral Pipe Works ..

Armstrong Bros Tool Co .... 6
Pt D e S W U AR S e s (A 6
Banwell Hoxie Wire Fence Co, .............. 49
Bacoatt, Q&I Co oo it b Riess 1.9
Bausch & Lomb Optical Co................. § 21
Beatty, M. & Sons Ltd. ...... Vo2 i
Beaubein, De Gaspe .. 6
Berger, Tl 8 Sons /0.0 uise dideiuls ivits, 9
Bowman & Connor.. t 6

Brandeis, Chas.... .....
Budden, H A..
Buftalo Meter Co
Buffalo Mechanical and Electrical Laboratoryt 48

Cameron Septic Tank Co..,........coeeriinnn 6

Canada Metal Co,, Ltd. . X

Canada Wire Goods Mfg Co b

Canadian Bridge Co,, Ltd...................,

;Canadian Buffalo Forge Co.................

Canadian Inspection Co., Ltd.,,, ;

Canadian Kodak Co., Ltd.................... t a3

! T8 ity Rl + oo's 5505 ¥ 75 o b 08 s 4 1s3
o Ramapo Iron Works, Ltd.. 2

i Westinghouse Co....ccocee wruvnann

Capstair Mg, "Co...onti.ivvasoreses T
Chipman, Willis . o Fiub
Clarke & Monds........ ass X
Cléveland Bridge & Engmeermg Co. Ltd.. 9
Cleveland & Dutcher.........v.. o 6
Coghlin & Co.,, B. J..... ST
Continental Iron Works . ot a7

& Sons, T. Ltd.. Sosnar iy
Coﬁ-ugated Steel Bar Co of Canada Ltd......f s

Darling'-'B;m
Date, John..: ;
‘D'Este, Julian, Coiwvernenee.
Dixon, Joseph, Crucible Co.
Dominion Bridge Co, Ltd..

Dominion Equipsient Co.:.... .... Bty Vics o 4
Dominion Wood Pipe Co Ltd

Dominion Bureau..... ...,

: Dominion Sewer Pipe Co........ T Y o5 t.a
| Elevator Specialty Co...... Sy, ceees il 44
Engineering Times.....7... .. ..... Riman: soa] 4B

Expanded Metal and Fireproofing Co.....ccoeres - 5

F g o) (A
Fetherstonhaugh & Co.............
Feth haugh D & Blackmore ......
Pifield, <A, Foildiivereials i Bevs G e
Fleck, Alex
Francis, W. J. .....
Fuce, Ed. O.......

Gagne & Jennings
Galena Signal Oil Co...
D TR S e e s Sl
Garde & Co., John...
Gartshore, John D
Gartshore-Thomson Pipe and Foundry Co... ¢
Geometric Tool Co

Haffner, H. J.

.............................. 6
HallBedsn i bt s a8 o
Hamilton Bridge Works Co., Ltd... v 48
Hamilton Powder Co... A
Hamilton and Toronto \e\s er I’:pc & e 8

Harris Jo W, MIQ. Co.. . {0 b Kot 80
Hart Co., John.A

......... 8
Hartranft Cement Co., Wm......... 49
Hayward Company, The . t 53
Hill Electric Mfg. Co ...... 5
Hopkinson & Co., Ltd., Y, t 52

Jardine & Co. A. B .
Jeftrey Mfg. Co.................
Jones & Moore Electnc Co

Kerr Engine Co, Ltd t 15
Keuffel & Esser Co ...... ot 28 R ) T 52
Koppel Company, Arthur.................... 52

Leslic & Co, A.C...ccovvearee. s
Lehigh Portland Cement Co. .
Lindsley Bros, Co, .
Loignon, A. &E,..
Luﬂun Rule Co

Manitoba Bridge and Iron Works Co, Ltd... 10
Marion & Marion .
McGill University ...... esesesnsasipese
McLaren, D. K. Limited ......

McLaren, J C, Belting Co . 4
Merrill, E, B....... COY RS RS e o g i t e
Michigan College of Mmea wiiy
Michigan Lubricator Co ..t 52
Mitchell, Charles H. ... R
Montreal Loco, Works Co., Ltd. t 5¢
Montreal Steel Works Ltd, . 2
Morrison, T. A& Co .......... v

Morse Twist Drill and Machine Co .12
Mdrvay; o ARl 25 A e e S e i 6
Museshas; Etd .\ 50 000y Ain o s as'o. o A S 1

t Once a Month

Nold, Heary-Nilass Dot i = oty 6
Northern E'ectric & Mfg. Co................. 10
Northern Engineering Works......... ... .. 47
Ontario Sewer Pipe Co. w............... vee T 10
Owen Sound Portland Cement Co., Ltd. e

Owen Sound Wire Fence Co.

Parker & Co., Chas.
Parsons €o.5G. W 0 S0 B N
Paterson Mfg. Co., Ltd.
Peacock Brothers

2, 9, 44

Perrin & Co., Ltd., Wm. R. .
Retrin; B WL m e e 230 5 i e b 2 44

Phillips, Eugene, Electrical Works, i, as
Prontise VieSCos.' s i 00 5 im0 geons |
Priddle, “Arthtar | .. o A 2 00 s
Public ‘Worles o v L o0 SR 1
Queen City Oil Co, Ltd. .............. Wesedt 2
Rail Joint Co, ot Canada Ltd................. 44
Raymond Concrete Pile Co, of Canada .,.... t.5
Reavell & Co., Ltd. ... .. /

Rebbeck, J, K,

Richmond, J, Stanley ...,
Ridout & Maybee.,...... . e
Robertson Machinery Co, o

............. sees 43

Robb Engineering Co, Ltd. ... . ... .. 49

Rogers SupplyCo..."............ ... . 8
-

School ot Mininge i i e s fal & t 2

Shagly, ' T coin Sober iy e 5 g - 6

Sheehy.]amu] b6 RHM B 20 8306
Smart-Turner Machine Co, .
Smith & Coventry,
Smith Kerry & Chace ..,... ¥ 5 Shpie's: aitees
Standard Inspection Bureau.
Staunley & Co. Limited W. F,

SteWart, To Ao oo cesls Sk v Sl
Struc(ural D i e A e e e 3
Surveyor, The ..... T MR ON S T 9
D S

Technical Index........

Thorn Cement Co ............. B 2a g3l P 4
Toronto & Hamilton Electric Co.

University of Manitoba.. ............. ...
University of Toronto ...... At
United Water Improvement Co

Wagner Gunther,........ ¥ Sorh iy W il Sy L T
WRRDAGN < ol s astc o s patbriis o Ve
Waterous Engine Works Co. Ltd ..., ... ok 50
Watson & McDaniel ......ccoccuueinie. ..., t 52
Watts E. R,, & Son ............ o . s 9
Wells & Raymond ..... et A 0 TR A 3 t 9
Wilson, J C, &Co .... sesoff 1

Wire & Cable Co. ..oovavannas
Wood & Co.,, R. D.

Your enquiries are solicited.

===~ Owen Sound Wire Fence Co., Ltd.
: ONT- i

OWEN SOUND,

If you have Wire Fencing or Gates in your specxﬁcatlons

s write us for particulars. (
o i
o s We make the “Dillon” Hinge-Stay andialso' the. #Monstah}
S straight hard stay, both fences made entirely of No. 9 wire.
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AINSWORTH
Precision
Theodolites

will continue to give satisfac-
tion long after the small differ-
ence in first cost is forgotten,

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.

STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect

All Structures of Steel

BOSTON, MASS, NEW YORK, N.Y.
70 Kilby St. 71 Broadway One accident with a party
CHICAGO, ILL, PHILADELPHIA, PA. . .
Western UnI::n Bldg. Franklin Bank B'Idg. "}f the hﬁelj'ffwm frfzquen'lly
SAN FRANCISCO, CAL. LONDON, ENGLAND oliset the dilference in price
1505 Chronicle Bldg. 110 Cannon St. between an AINSWORTH

and the cheapest instrument

on the market, for our theodo-

. g . 'a,' » \ N : g l do
Our SPECIAL MULE ‘ lites certainly
Type SBi)x(L {l;glol;iollte “STAND UP"

GIANT CRUSHER For the manufacture of balances and engineering

. instruments of precision and their inspection and a just-
’]];hli HeaviilSt Iﬁatlﬁe; ment we have what has been conceded to be the
eltsS on e arKe

Every Foot Solid Leather

SEND FOR
D L K e M C L A R E N Bulletin BX-1 of Engineering Instruments. Catalog A-1

Finest Equipment in the World

Limited. .
Z Py of Balances and Weights.
MONTREA O VANCOUVER. .
309-311 Craig West 200 King West 418 Abbott St. Catalog B-1 ofthe Brunton Patent Pocket Transit. 1
QUEBEC ST. JOHN, N.B. e i T — _

21 St. Peter Street 64 Prince William Street qT/(MgIPESO\'rﬂ[gRTOH Séj THE PREW 'ORY E
7 LTS TeFe === oo iefel T 2

A WISE HARRIS HEAVY PRESSUR
MACHINIST BEARING METAL

It will not crack. Will not beat out of bearing., Does not shrink.
For all general machine work it has no equal,

WILL GET The Canada Metal Co., Ltd., Toronto

Tefonss The J. C. McLAREN BELTING CO.,

\?Itl.n‘l"l?::'g N.B Manufacturers and Dealers in
Calgary Belting, Card Clothing, and
£ onigh ang ——— Mill Supplies.

DOMINION BRIDGE CO., LTD., MONTREAL, P. 0,

g TURNTABLES, ROOF TRUSSES
i. . STEEL BUILDINGS
; ELECTRIC & HAND POWER CRANES |
?“ﬁ

Structural METAL WORK of all kinds

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

—— ——
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THE PIONEER INSPECTION GOMPANY OF CANADA H 4 0
Expert Inspection—Tests and Reports D A. L. Reading, Manager. T.C.Irving, Jr., A.M., Can.Soc. C.E..Sec’y

THE CANADIAN INSPECTION CO., Ltd. STANDARD INSPECTION BUREAU, Ltd.

Inspectors to Dominion and Provincial Governments 4 -
Representatives at all important CANADIAN, AMERICAN and EuroPEAN WORK lnspecting and Consulting Englneers

Complete Facilities for all classes of Physical Testing & Chemical Determination N
Main LaborBatory ; 601 Canadian ExpressHBldq.. M‘(v)N IREAL Expert Examination and Tests of Material and Workmasshnp. Inspec-

Canadian Branches: Amherst, N.S. Toronto, amilton, Winnipeg tion of Steel Rails and Fittings, Cars, Locomotives, Bridges, Structural
T. S. GRIFFITHS, Pres, and Gen. Mgr. L. J. SITREET, Vice-Pres Material, Cast Iron Plpe. etc Resident lnspecton located at all impor-
tant Manufacturing Centres.

Head Offices : 1314 Traders Bank Bldg., Toronto

us news—news of the commencement, progress or the com-
pletion of work; news of contracts to be let; personal items

telling of the promotion or transfer of engineers and contractors. THE Hlll ElECTch SW'TCH & MFG" cu" lTD'

Knife Switches, Switch-boards,

DOMINION BUREAU Panel Boards and Cabinets.
ROBERT W. HUNT & COMPANY, ENGINEERS 1560 St. Lawrence Street r: MONTREAL
Bureau of Inspection, Tests, and Consultation,

Chemical and Cement Laboratories
OFFICE AND LABORATORIE WHEN WRITING TO ADVERTISERS

GAHADMN EXPRESS. BU".DING. MGE".L ST;EET. MONTREAL You will confer a favor on both advertiser and publisher

CHARLES WARNOCK, Manager by mentioning this paper.

66 S AM SON 9 Canada’s Best

THE OWEN SOUND PORTLAND CEMENT CO,,

LIMITED

pLEASE bear our publication in mind at ALL times and send

b i i aimik P ARG Beneral Sales & Head Office, OwenSound, Ont.

e i g L L R e e B

“LEHIGH" PORTLAND CEMENT

The Standard Brand of Canada
OUTPUT 1,000,000 BARRELS YEARLY

For Prices for Shipment by Rail or Water
ADDRESS:

THORN CEMENT CO_ (General Sales Agents)

601 Continental Life Building, TORONTO

A S
gy et

(0} i a
EXPANDED METAL Que Engineering staff, from £ o0 mms concerning. every Rhea of Hada:
AND FIREPROOFING torced Concrete construction and design accompanied by plans where called for
CO., LIMITED BEAMS, COLUMNS, FLOORS, TANKS, CULVERTS, Etc.
B Gifies and Rascories: The Standard Adjnt STEELCRETE To Concrete Plates Is

Foot of Fraser Ave., Toronto

REIFORGED CONCRETE.CON- EXPANDED METAL

STRUCTION FOR 12 YEARS WE, NOW: MANUFACTURE
SPECIFY SECTION Fenestra Steel Window Sash for

AND " PHYSICAL QUALITIRS Power and Transformer Houses,
e Factories, etc., etc.
Obtaln our estimates and compare wooden sash cost with

Estimates, Catalogues, etc.

ENSURELI‘ABILITY FENESTRA STEEL SASH
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CONSULTING ENGINEERS

J. . Armstrong

CONSULTING ENGINEER, M. CAN.SOC.C. E.

HARBOURS AND TERMINALS
‘ RE. CONCRETE & TECHNICAL LAW CASES

15 WarLker Bumoing, ST. JOHN, N. B.

Gagne @ Jennings
Consulting and Constructing
ENGINEERS

Lawlor Building, - TORONTO
PHONE MAIN 717

J. STANLEY RICHMOND
CONSULTING  ENGINEER

Power Plants and Expert Electrical Questions; City
and Suburban Railways; Iron, Steel, Fuel and Gas
Chemiustey; Mechanical and Mining Engineering ;
Factory Systemization ; Building Materials.

34 VICTORIA STREET, TORONTO
TeL. MAIN 5240. CABLE ADDREss “TROLLEY

FRANK BARBER
YORK COUNTY ENGINEER
Steel and Relinforced Concrete Bridges

Plans and estimates furnished. Contracts,
Specifications and Agreements drawn.
Municipal Bld'g, 57 Adelaide St. E.

Phone M. 1664 TORONTO

H. J. HAFFNER,B.Sc.

Assoc. Member Can. Soc. C.E.

Irrigation and Hydraulic Engineer.
British Columbia and Alberta.

Box 1667, Calgary, Alta.

A.M.C.S.C.E. Ass.A.LLE.E.

DcGASPE BEAUBIEN

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

CAMERON SEPTIC TANK Co.
CONSULTING ENGINEERS
Sewage Disposal

MONADNOCK BLOCK, CHICAGO, lil.
SAN FRANCISCO : 528 Monadnock Bldg.

Charles H. Mitchell
Percival H. Mitchell

Consulting and Supervising
Enginecers

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

Traders Bank Building, Toronto

J. M. SHANLY

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

CIVIL ENGINEER

Room 310, Board of Trad
MONTR Ry

EAL
RAILWAYS, BRIDGES, FOUNDA.

TIONS, HYDRAULIC WORKS

SMITH, KERRY & CHACE
ENGINEERS

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

W.U. Code used. Cable Address ‘‘Smithco.”
TORONTO WINNIPEG CALGARY
Cecil B. Smith J. G. G. Kerry W. G. Chace.

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

H. K. DUTCHER, M. SC.
A. M. CAN SOC C E.

E. A. CLEVELAND,
D. L. S., B, C..L. Se
M. AM. INST: M,E.

CLEVELAND & DUTCHER

Civil, Hydraulic and Electrical Engineers
Surveyors

Sulte 40-41

VANCOUVER, B.C.

Flack Block

TrLerHONE MAIN 4652

T. AIRD MURRAY, C.E.
OONSULTING ENGINEER

SEWERAGE—-SEWAGE DISPOSAL
WATER SUPPLY AND PURIFICATION
ASSOCIATED WITH g

RIDOUT & MAYBEE

Solicltors of pPatents
Counsel, Solicitors and Experts in

PATENT SUITS

Agencies in the leading countries of the werld

WALTER J. FRANCIS, C.E.

Consulting Engineer
SOVEREIGN BANK BUILDING
MONTREAL

Mzemeer Canapian Sociery Civin’ ENGINEERS
Mzmper AMERICAN Sociery CiviL ENGINEERS

R o bkl e g i 18 Mg 8 ok ot g B
HENRY N. NOLD
O i e J. EDGAR PARSONS, B.A.
BARRISTER

Consulting Electrical and Mechanical Engineer

Provident & Loan Chambers, Hamllton, Canada
Examinations, Estimates, Reports, Plans, Specific
cations and Supervision ot Hydro-Electric Power
Developments, Lighting, Railway Industrial and
Power Installations, Power Transmission, Ete.

EDW. O. FUCE

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

1
|/CIVIL ENGINEER

GALT ONTARIO
REINFORCED CONCRETE STRUCTURES

Te}egraphic ‘Address "‘Rebbeck’’ Telephone 10

JAMES K. REBBECK

Designs of steamers. Designs of engines, boilers
and machinery. Reports and surveys.

32.33 Board of Trade Bldg. Victoria, B.C

SEWERACE, SEWACE DISPOSAL, WATER WORKS

' THE ARMSTRONG IMPROVED
PACKER RATCHET DRILLS

All Steel

Drills on the market.

-1 ARMSTRONG BROS. TOOL CO.

“The Tool Holder People”
_CHICAGO, U.S.A.

>
W )
% &

107 N. Francisco Ave.

Hardened all over
Packed One In a Box

Will Outwear Two of the Soft Kind

We make the best and most complete line of;Ratchet
WRITE FOR CATALOG. I

ARMETRONG
A AT TXETE £ GER F T T

Motors &
Dynamos

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

Repairs promptly executed
on all electrical apparatus.

Toronto & Hamilton

Electric Company,
99-103 McNab St., Nort

HAMILTON, O~T’

Rooms 53 and 54 Canada Permanent Bldg.
18 Toronto St. - TORONTO

Tel. Main 2306

Your Name Should be on
our Professional Page

; (Send for Rates,)

Toronto & Hamilton Electric Co,
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STYLE. 17 STYLE 20

Ramapo Automatic Safety Switch S'tands.

QUALITY

Material and Workmanship of
the Best in Our

Safety Switches, Frogs,
Crossings, General
Railroad Track Equipment

and
Automatic Safety Switch
Stands |

CANADIAN RAMAPO
IRON WORKS, Limited

WORKS:

NIAGARA FALLS, ONTARIO, CANADA

BRANCHES
354 Main Street, 603 Eastern Townships Bank,
Winnipeg. Montreal, Que.

WATER PURIFICATION PLANTS
OZONE SYSTEM

Cheapest to Install and Operate

Municipal Plants of all Capacities

No matter how impure and foul the water may be,
we guarantee the absolute removal of all harmful
bacteria, all undesirable colors, tastes and odors,
leaving the water clear, sparkling and palatable.

Full Particulars Furnished on Request

R.’ M. LEGGETT & CO., Lindsay, Ontario

Sole Canadian Agents:

United Water Improvement Co., Philadelphia, U.S. A.
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We Have Always
in Stock :

GRANOLITHIC

CRUSHED STONE

FOR FIREPROOF, SIDEWALK OR ROAD CONSTRUCTION

CEMEN

BUILDING STONE BUILDERS’ SUPPLIES

LIME

C.P.R, Grand Trunk, M.C.R. and T.H. & B. Railway Delivery.

ROGERS SUPPLY COMPANY

Head Office: 3 KING STREET EAST, TORONTO

Phone Main 4155

Foot of Berkeley St.

YARDS : Foot of Bathurst St.

Foot of Church St. O 1 4
256 Lansdowne Ave. G.T.R. Crossing, Pape Ave.

. Crossing, North Toronto

LARGE FLANGES

Hamilton’
Sewer
Pipe

Have No Equal

Not necessary to chip

HAMILTON PIPE

in making connections

The Hamilton and Toronto
Sewer Pipe Co., Limited

Hamilton - Canada

Manufacturers of

Vitrified Salt Glazed Sewer Pipe,
Railway Culvert Pipe, Flue Linings,
Chimney Tops, Wall Coping, Etc.
Large Stock of Sizes:

4 inch to 24 inch
Always on hand

Long Distance Phones :
TORONTO—MAIN 990
HaAMILTON—512

& J

DURING
The

Canadian Engineer

published 141 Tenders for
Work and Supplies.

1908

THE

“TENDERS CALLED FOR™

Page Represented Millions
of Dollars
in WorkKk qnd Supplies.

Insert your Tenders and Notices

and get Results.

Write us for Contract Rates
for 1909.1910,




THE CANADIAN

June 25, 1909.

ENGINEER 9

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, RIVETED GIRDERS
FOR WAREHOUSES, LANDING
STAGES, JETTIES, CAISSONS, FLOORING

PLATES, COLLIERY PLANT and all Con-
structional Iron and Steel Work

JAMES THOMSON,
Pres. & Man, Director.

ALEX. L GARTSHORE
Treasurer,

J. G. ALLAN,

JAMFS A. THOMSON,
Vice-President.

Secretary.

The Gartshore-Thomson Pipe & Foundry Go., llmlted

MANUFACTURERS OF

8 inches to 60
inches diameter.

for WATER, GAS. OULVERT and SEWER. FLANGE and FLEXIBLE PIPE and SPECIAL

CANSTINGS. Also all kinds of Water Works Supplies.

EEADMIISTOIY,
The U 3 ngh Pressure Ball-Cock

Will not hammer even under pulsation
at a pump.

Has renewable seat of best steam metal.

Is pertectly noiseless.

Full sized area.

Good in any place for high or low
pressure.

Guaranteed.

SEND SAMPLE ORDER.

- 24 Canal Street, BOSTON, MASS.

JULIAN D’ESTE COMPANY,

THE
CANADIAN
ENGINEER

is read all over Canada

G L.Bereer & Sons

Precise
Mining and
Engineering
Transitsand
Levelsa..

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

Send for [Illustrated
Catalogue and
Manual.

BOSTON,

Mass

Fit for the finest building. Cost
o Shawa little enough. Reduce fire-risks.

M e t o l T\\othous‘mdd;slgnsforston.s,

halls, warerooms, churches, resi
Ceillngs 5 dences,etc. Write for handsomes
ly illustrated book showing exclusive Pedlar designs.

PEDLAR People of Oshawa

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

NEW INCORPORATIONS.

Regina, Sask.—Excelsior Realty Com-
Wascana Lawn Tennis and Bowl-

pany.
ing Club.

St.  Hyacinthe, Que.—Club St
Hyacinthe, $5,000. P. Duhamel, G. Roy,
W. Amyot.

Belleville ont,.—Tucker, Limited; $40,-
ooo. F. H. Johnson, J. Elliott, H. F.
Ketchcxon

Yarmouth, N.S.—R. H. qum & Com-

pany, $20,000. S. B. Davis, R. H. Davis,
0. L. Davis.
Fingal, ont.—Fingal Telephone Com-

pany, $5,000. J. Steele, J. S. Turner, H.
J. Henderson.

Cranby, Que.—Miner Rubber Com-
pany, $1,000,000. H. S. Williams, M. A.
Phelan, W. Bovey.

Cranby, Que.—Walpole Rubber Com-
pany, $250,000. H. S. Williams, M. A.
Phelan, W. Bovey.

Chicoutimi, Que.—Godbout & Com-
pany, $45,000. A. Godbout, J. L. A.
Godbout, C. Morin.

8t. Thomas; Ont.—Port Stanley Navi-
$10,000. W. R. Jack-
son, B. F. Rousinger, T. Donley.

Sault Ste. Marie, Ont.—Sault Ste.
Marie Dry Dock & Shipbuilding Co.,
$1,000,000. J. O’Boyle, W. H. Plummer,
W. O’Brien.

Sherbrooke, Que.—Empire Power Com-
pany, $45,000. A. B. Williams, W. J.
Wiggett, Sherbrooke; M. J. Mooney,
Scottstown.

gation Company,

(Continued on Page 43.)
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DOES A SAVING OF FROM 25 TO 50 PER CENT.

Mr. Manufacturer :---
. You know that your one best step towards greater
profits is reduction in cost of production.

You also know that one of the big items of cost is
power—perhaps the biggest.

_ Now wouldn't it interest you—wouldn't it mean money
in your pocket—if you could save from a quarter to one
half of what your power is costing you to-day ?

Now it is just that saving that we wish to tell you of.
Even though your plant is equipped much above the average,
it is to your interest to know about this still better system

We want to give youall the facts about Western Electric
Induction Motors and prove to you conclusively what sav-
ing in dollars and cents and what increase in efficiency that
system of power will effect in your plant.

Look your plant over and figure out how many tons of
metal you keep rotating over the heads of your workmen
and how many square feet of belting you keep travelling

t express train speed.

IN YOUR POWER BILL INTEREST YOU?

The individual motor driven machines form compact units i,
themselves, thus allowing the workmen to get around them bette,
and do better work. Besides this you pay only for the powe
used in actual production—only the machines which are actually
employed in turning out your product need be kept running.

Western Electric Induction Motors are the result of 30 years
ol untiring efforts at improvement. That the Westera Electric
Company have produced $230,000,000 worth of electrical
apparatus during the last five years is a significant fact that
speaks volumes for the efficiency of their apparatus.

These are but a few of the facts about Western Electric
Induction Motors. If you are interested in increasing the
efficiency of your plant—if you are interested in cutting down
the cost of your power—write to-day for Bulletin No. 307,

‘We would be glad to have our engineers look over your
plant and prove to you by actual figures what a saving you can
effect by installing Western Electric Motors. This service is
absolutely free and puts you under no obligation to us.

Write to-day for Bulletin No. 307 and full particulars.

NG - ~
CIRCULAR SAW,

It takes power to keep that mass of non-productive machinery moving

Power that costs you money and adds nothing to the production of your
lant.

‘ Twenty-five to fifty per cent of power developed by your engine is
lost by the line shaft and belt transmission system. This fact has been
repeatedly proven by actual tests.

You can save this loss—add it to your profits by installing Western
Electric Induction Motors.

They can be mounted on the floor, wall or ceiling as required, or on the
machines which they are to operate, thus eliminating all belts and hangers.

Western Electric Induction Motors are the simplest of all electrical

MONTREAL

machines. In operation they are as simple as a shaft rotating in its bear-
ings and require no attention beyond that given to bearings. 3

WINNIPEG

i *NORTHERN ELECTRIC M.

TORONTO

60 Front St, W.

AND MANUFACTURING CO. LIMITED

Manufacturers and Suppliers of all apparatus and equipment used in the
construction, operation and maintenance of Telephone and Power Plants

VANCOUVER

424 Seymour St.

THE CANADIAN ENGINEER

has a larger paid circulation among the fol-
lowing classes than any other technical
paper in Canada.

CIVIL ENGINEERS, SURVEYORS,
RAILROAD ENGINEERS, WATER-
WORKS OFFICIALS, MUNICIPAL
ENGINEERS, ENGINEERING CON-
TRACTORS, MEDICAL HEALTH
OFFICERS.

A glance at the quality of circulation
represented by the above should convince
you of the advertising possibilities of

THE GANADIAN ENGINEES

PUBLISHED WEEKLY

62 Church St., Toronto

The Manitoba Bridge
Q Iron Worlks, Limited

WINNIPEG.

STEEL and IRON for MUNI-
CIPAL WORKS,---BRIDGES,
BUILDINGS, ROOF TRUS-
SES, SEWER MANHOLE
CASTINGS, WATER PIPE
SPECIALS, etc.

CONTRACTORS’ SUPPLIES---
Steam Hoisting Engines,
Derricks, Pile Hammers, Pile
Shoes, etc.

WRITE FOR MONTHLY STOCK LIST OF

Beams, Angles, Channels,
Plates and. Bars.
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THE DOLLARS VALUE OF A DEGREE.

graduation month, and incidentally the
month in which a thousand or so college graduates are
seeking a job. For the first time they are seriously
debating the question as to whether a college education
helps in the world’s work.

June is the

They are offered (lucky if they get an offer at all)
from eight to ten dollars per week, while their high
school classmates, who went to work when they went
to college, are drawing two or three times as much.

In their high school days, ten dollars a week was a
munificent income, but four years at college—four years
of social evenings, pink teas, hops and theatre nights
and three years lording it over freshmen—have given

| them a different view of things. To commence as mes-

sengers and assistants under former classmates seems
hard—is hard. But they have the experience, they know
business methods, they are familiar with the routine ; and,
after all, this knowledge does count. What will our
college graduate do? Wear the white collar and refuse
to submit to conditions as he finds them? . Some do
and continue at twelve per. Others drop in line, and
submit to the painful (?) adjustment, and very shortly
their training and knowledge and learning begins to
count.

The university graduate will most certainly outstrip
the high school graduate, but he will find, in the first
few years, many places where his college-acquired
dignity, and side, and bravado will be severely shocked—
again the adjustment will be painful, but successful.

—_——taeo————

RAILWAY TAXATION.

The report of the Michigan State Tax Commis-
sioners for 1908 gives statistics in reference to taxes
paid by transportation companies within the State. The
railway companies paid $3,650,132, the sleeping car

companies $8,811, express companies $18,193, car
loaning companies $13,065, making a total of
$3,600,202.

In the same year Ontario, which has about the
same mileage of railways and-about the same density of
population, collected taxes from companies within the
Province as follows :—

Railways- $400,902, sleeping cars $2,040, express
companies $6,375, car loaning companies, nothing;
total, $409,317. The railways paid also about $240,000
in municipal taxes, making the total in Ontario for these
four kinds of companies $649,317, or $3,040,885 less
than similar companies paid in Michigan.

The three great railway companies doing business
in both Michigan and Ontario paid taxes as follows:—

Michigan. Ontario.

Grand¥lirunk s 2uted s d el eBRaecty 2 $168,638
Michigan Central ...... ps asmuB8oE 143 27,791
Perg Marquette ‘.i...co.c00 496,051 13,348
POt s i s S 1022 66 $209, 774

The St. Clair Tunnel Co. paid in Michigan $22,909,
and in Ontario nothing except about $700 municipal
taxes.
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BRITISH STEEL OUTPUT DURING 1908.

The output of steel ingots in Great Britain was less
by a million tons during 1go8 than it was in 1907.

There was produced in 1908 by the Bessemer pro-
cess, acid and basic, 1,478,539 tons. The following
statement gives the output since 1905 :—

Acid. Basic. Total.
{2 To1 s IS0 TP, S 906,466 472,073 1,478,539
{07 ny MEOTARIAF LS i 1,280,315 578,944 1,859,259
{00 i e B NG D 1,307,149 600,189 1,907,338

The output of Bessemer and steel rails in 1908 was
715,407 tons, being 117,169 tons less than in 1907.

The decline in open-hearth steel was not so great.
For the last three years the output has been a follows:—

1908.
Basic steel ingots..... 1,238,263
Acid steel ingots......

1907. 1906.
1,278,709 1,176,245
2,578,840 3,384,780 3,378,691

Fofals et 3,817,103 4,663,480 4,554,936

These figures indicate a falling off in acid open-
hearth output of some twenty-five per cent., but of basic
steel not quite three per cent.

The output of open-hearth blooms and billets and
rails during the same period was:—
1908. 1907. 1906.
Tons. Tons. Tons.
Blooms and billets..... 999,636 498,636 580,961
Baile Lo i bt s oo 192,525 79,532

94,926

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS.

i

The twenty-sixth annual convéntion of the American
Institute of Electrical Engineers will be held June 28th
to July 1st, 1909, at Frontenac, New York. It is ex-
pected the convenience of this point will make it pos-
sible for a large number of Canadians to attend.

The programme is a particularly good one, and the
Thousand Islands an ideal place for an outing. The
attendance will surely be large.

———ae———"

EDITORIAL NOTES.

A special Board of Engineers appointed by Con-
gress, and the regular United States Government Board
having examined the scheme of building a 14-foot water-
way from the Lakes down the Mississippi to the Gulf of
Mexico, declares that it will not be worth the $128,-
000,000 it will cost. But Mr. Kavanaugh, of St. Louis,
president of a local body committed to that enterprise,
says: ‘““We must have the waterway, whether it pays or
not; this section has got to be developed.”” Whereupon
the New York Journal of Commerce reminds Mr.
Kavanaugh that the United - Sates' would have to pay the
128 millions, and they demand more assurances and less

The Forestry Branch of the Department of the
Interior has recently issued the first sheets of a new
‘“forest atlas,”” which will include plans of the Dominion

carried on. The ‘‘legend”’ is now being sent out. This
designates the marks used to denote natural features,
the different species of trees, and the amounts of timber
that can be obtained per acre from timbered areas,
entries of various kinds (such as homesteads, mineral
lands, etc.), burns or brules, cuttings and sales, roads,
trails, railways, canals, flumes, telegraph and telephone
lines, buildings, etc. One of the smaller forest reserves
—that known as ‘‘The Pines,”’ situated near Prince
Albert, Sask.—has already been mapped, and the map
of the Riding Mountain Forest Reserve, in North-
western Manitoba, is now in preparation. As surveys of
the forest reserves and other forested districts are com-
pleted, maps of these will be prepared and added to the
atlas. It is hoped that the general scheme of indicating
information, such as the different colors for stands of
timber of various densities and the other special signs
adopted by the Forest Service of the Dominion, may be
put into general use throughout Canada, so that forest
maps may be uniform in plan and may be easily com-
pared.
- * % * *

The American National Red Cross Association have
prepared posters containing seven warnings to careless
persons around railway tracks. The posters are sent
free to railways, and read as follows:—

Rules for the Prevention of Railroad Accidents.

NEVER cross a railway at a grade crossing
before making - sure that no trains
are approaching.

NEVER jump on or off cars in motion.

NEVER stand on platforms of cars in motion.

NEVER put head or other part of person out
of car window. ‘

NEVER cross in front or rear of standing or
moving train without first making
sure that there is no danger from
some other train or cause.

NEVER disobey the cautionary rules for safety
posted at stations, crossings, etc.

NEVER forget that carelessness on your part
in regard to these precautions not
only endangers your life, but the
happiness and welfare of those most
dear to you.

“‘Prevention of accidents and injuries by all
legitimate means is a personal duty which
everyone owes not to himself alone, but also to
his family.”’

Issued January 1, 1909, by the American Red

; Cross.
This association realizes that the prevention of acci-
dents is a matter of education, and they wish to enable
the public to do subconsciously that which they would

assurance than ‘‘Three Tailors of Tooley Street”” show:

do if warned.

RAILWAY EARNINGS AND STOCK QUOTATIONS

STOCK _QUOTATIONS
Mil Capital in | Par WEII‘:R?ENGSM TORONTO | RTHIRNAL
1leage
NAME OF COMPANY | JUea8®, | it Cands | Value bt S Price |, Price |- Price |yhea| Price | Price | Price |Sales
; Jupels | June10 | Jupe 16 |gySk| June 18 | funell0 | June 17 |gveck
1009 1908 08 09 ‘09 |Jupaz| 08 9 0 |Tun17
e R T8,920.6 | $150,000 | $100 | 1478,000 | 1172,000 |161F 160  1883|.......... 25160 1003185 184 181 28
:C::::dl‘:n N:knhernknﬂ'n o 2,986.9 e OR 2 e ';g.g?g ;gl.?zg B R TR R Ry PR AR O e 8 ...... 2
5 PR sy W%B (Gov. Roaa)l.....| oo | Tl | T“‘ ... : ...:....‘.’...‘.lﬁff..;;Féi..::::::: i i
i g 1600, |-3 i ava Billeumnten s e g e 17912184 218218 " '2i7§| 1239
114 $000 | 100 | 73930 | 69,023 *[100i 99§ . e 290 1265 126
70 S0 LI R il L 160 1893 |19 1015 16l1%0 mamivs

* G.T.R. ock is not listed on Canadian Exchanges

These prices are quoted on the London Stock Exchanga.

Forest Reserves, of which the surveys are now being -
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THE PENNSYLVANIA STEEL COMPANY’'S REPORT
ON THE BLACKWELL’'S ISLAND BRIDGE.

By C. R. Young, A.M. Can. Soc. C.E.

Since the publication of the expert reports of Professor
William H. Burr afid Messrs. Boller and Hodge, on the con-
dition of the Blackwell’s Island (now the Queensboro)
Bridge, over the East River at New York City, a few months
ago, much comment of a disturbing character has appeared
in the téchnical and daily press concerning this structure.
To the end, that the confidence of';he public in this bridge
and in the professional capacity of American engineers may
be restored, the Pennsylvania Steel Company, of Steelton,
Pa., contractor for the steel superstructure, has recently
issued a report of a reassuring character on the design of
the bridge by its chief engineer, Mr. F. C. Kunz. Pre-
facing this report is another by a Commission named by the
Pennsylvania Steel Company, and consisting of Messrs.
Charles Macdonald, C. C. Schneider, H. R. Leonard and
J. E. Greiner. This Commission was asked to examine the

dead load and * congested ’’ live load. For compression the

1 1
corresponding stresses were 20,000 —9o—and 24,000 — 100—,
: T r

1 and r being in inches. The permissible stresses for nickel
steel, which was used in eye-bars and pins were proportion-
ately high.

In the spring of 1908 articles appeared in the New York
papers, particularly ¢ The Tribune,” criticizing the design
of the bridge and drawing analogies between it and the ill-
fated Quebec bridge, which had collapsed on August 29th,
1007, So insistent was the demand for an investigation that
the two independent reports of Professor Burr and Boller
and Hodge, mentioned above, were secured. The conclu-
sions were not reassuring, to say the least. Professor Burr
found that by reducing the dead load by at least 1,172
pounds per lineal feet of each truss of the cantilever arms
traffic on the four trolley lines of the lower deck with clear
intervals of two car lengths between cars and on two of the
four elevated lines of the upper deck together with a vehicu-
lar traffic on the roadway and two loaded sidewalks might

) \
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Fig. 1.

report of Mr. Kunz and express an opinion concerning it.
The report submitted by the Commission is commendatory
of that of Mr. Kunz and attempts to answer ‘‘ the unjust
and disturbing critcisms that have appeared in the public
prints >’ by ‘“an appeal to common sense rather than to
technicalities,”’” with what success remains to be seen. The
Pennsylvania Steel Company’s efforts to establish public
confidence in engineering works of great magnitude and in
the ability and integrity of the ‘'men who execute them is
laudable, but it is a question if more efficient service in this
respect might not have been rendered by choosing as text
the best work of Fowler and Baker, John A. Roebling,
James B. Eads or L. L. Buck, rather than attempting to
whitewash the Blackwell’s Island Bridge. The latter course
is a natural one for the Steel Company, however, for, al-
though no que‘stion has been raised as to the quality of its
work or its adherence to approved plans in the construction
of the bridge, it is vitally interested in maintaining a favor-
able impression of American engineering practice abroad.
American bridge companies have in recent years secured
extensive foreign contracts, for example, the great Gokteik
viaduct in Burma, built by the Pennsylvania Steel Company
itself, and no doubt the continuance and enlarging of this
business is desired.

The Blackwell’s Island Bridge is a double-deck canti-
lever structure without the usual suspended span between
the extremities of the cantilever arms, as illustrated in Fig 1.
In the original design there were to have been, on the lower
deck, four lines of trolley cars and a 35% feet driveway, and
on the upper deck two lines of elevated railway and two
11-feet sidewalks. In 1904 the capacity of the bridge was
increased by adding two more elevated railway tracks to the
upper deck and moving the sidewalks outside of the trusses.
Figures 2 and 3 respectively show cross sections of these
two designs. The live load for the main members of the
trusses and towers was fixed in the final design as 8,000
pounds per lineal foot of bridge for ¢ regular ’’ traffic and
16,000 pounds per lineal foot for ‘‘ congested ’’ traffic. The
permissible unit stresses for structural steel specified for
main members of trusses, towers and bracing were for
_tension, 20,000 pounds per square inch for dead load and
¢ regular ”’ live load and 24,000 pounds per square inch for

be permitted. The arrangement of the upper deck would then
be as now existing (Fig. 4), the sidewalks being moved
inside the trusses. Boller and Hodge were unable to
sanction any elevated railway traffic at all, but concluded
that if the dead load were decreased by 1,000' pounds per
lineal foot of each truss the four trolley lines with clear
intervals of one car length between cars might be operated
in conjunction with the roadway and sidewalk traffic.
These findings naturally gave rise to considerable alarm,
and in the opinion of the Pennsylvania Steel Company’s
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Commission the experts who reported them failed in their
duty, if one is to judge by the following statement:

The public confidence, which was disturbed by
the Quebec failure and by the unwarranted com-
parison of that bridge with the Blackwall’s Island
Bridge structure, has certainly not been restored
by the reports of the city’s experts on the latter
bridge.

The question whether the experts were retained for the
purpose of restoring the lost confidence of the New York
public or to pass. _unbiased. judgment as to the actual state
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of the structure does not seem to have suggested itself to|
the reviewing Commission in this connection. Mr. Kunz
partially exonerates the experts by the remark:

It would seem that the experts were not in pos-
session of all data concerning the design, which
would not be surprising, considering the fact that
the construction of this bridge was directed by ‘
three different administrations of the Department ‘
of Bridges. !
Just what these data were, and in what manner the |

lack of them led Professor Burr and Boller and Hodge astray
does not appear in Mr. Kunz’s report.

Much of the responsibility for the present and past‘
uneasiness concerning this structure is placed farther back !
than the reports of Professor Burr and Boller and Hodge.
Mr. Kunz is

not aware that the failure of the Quebec Bridge
caused any ‘ suspicion ”’ of the safety of the Black-
well’s-Island Bridge until the Royal Canadian Com-
mission, which was appointed to enquire into the
cause of the collapse of the Quebec Bridge made
the following published statements: =
By reference to the table, it will be seen that
the specified stresses for the Quebec Bridge, under

@ 'n’
' = H
i

60’

Fig. 3.

working conditions, are in advance of current prac-

tice, and we believe they are without precedent in

the history of bridge engineering. Under extreme
conditions, the Quebec Bridge stresses are in gen-
eral harmony with those permitted in the Blackwell’s

Island Bridge. (Page 148 of their report.)

And, comparing the bottom chords of the two
bridges (page 140) : ‘

The® development of the detail plans of the
Blackwell’s Island Bridge was contemporaneous
with that of the Quebec Bridge plans; the Quebec
designers had not access to the Blackwell’s Island
plans. In fairness to the Quebec Bridge design-
ers, however, it should be pointed out that in the
Blackwell’s Island Bridge the proportions of many
of the details are much more nearly in accord with
Quebec Bridge practice than are those of the earlier
bridges, although the principles of the designs are
very different.

If Mr. Kunz was unaware of any suspicion of the safety
of the Blackwell’s Island Bridge until the Quebec Bridge
Commission had the temerity to arouse it, the same does not
seem to have been the case with the Commission which re-
views Mr, Kunz’s report. Its report opens thus:

Since the failure of the Quebec Bridge, public
confidence has been somewhat disturbed as regards
the safety of bridges of unusual magnitude. This
feeling of distrust has been aggravated by the
opinion expressed in the report of the Royal Com-

(ozg 98eq uo ponunuon))

mission, appointed to inquire into and report on
the cause of the failure of the Quebec Bridge.

Acknowledgment is here made of a feeling of distrust
prior to the report of the Quebec Bridge Commission and
.the worst misdemeanor laid at the door of that Commission
is aggravating an existing sense of insecurity.

The principal exception taken by Mr. Kunz and his re-
viewers with the reports of Professor Burr and Boller and
Hodge is on the manner of estimating the maximum live
load stresses in the main truss members. The word
estimating is used advisedly, for in a cantilever structure

! with a loading of such complex character as was spec fied,

great differences in stresses may be obtained by making
different assumptions as to the worst probable distribution
of the loading. Professor Burr and Boller and Hodge inter-
preted literally the clause in the specification which stipu-
lated that loads should be ¢ placed so as to give the greatest
strain in each part of the structure.”’ This, from the
peculiar properties of the cantilever, required discontinuous
loading, or that two or three isolated sections of the bridge
should be covered with load while all other sections should
be entirely free from it. Thus, for the top and bottom
chord, in fact for most truss members of the island span
(Fig. 1) the absolute maximum stresses occur when the
loading covers the two river spans alone with no load what-
ever on either of the anchor spans or on the island span.
The Department of Bridges of New York City, which de-
signed the bridge, holds that such a disposition of the load-
ing is beyond the bounds of reasonable probability, and that
loading in eontinuous stretches which is productive of much
smaller stresses in many main truss members than would
arise from the diseontinuous loading is the most unfavorable
arrangement that need be provided for. Thus, in the in-
stance cited above, the Department of Bridges assumed
continuous loading over both river spans and the island
span with no load on either anchor span as the most serious
condition likely to occur in the lifetime of the bridge. In
this respect departure was made from the strict letter of its
specifications. As a result of these different ways of dealing
with the live load, Professor Burr and Boller and Hodge
obtained in many members much higher live load stresses
than were obtained by the Department of Bridges, in some
instances running as high as 57 per cent. greater.
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Both Mr. Kunz and the reviewing Commission approve
of the disposition of the live load adopted by the Depart-

ment of Bridges. Mr. Kunz estimates the probability of the
live load representing fourteen lines of traffic of four differ-
ent kinds on two independent floors covering two or three
isolated stretches of certain definite lengths separated by
unloaded spaces of certain other definite lengths as.exceed-
ingly small. The Commission regards the calculation of
the maximum live load stresses due to the ‘‘ congested
loading of 16,000 pounds per lineal foot on the basis of
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IS SEWERAGE A PAYING PROPOSITION?

’

Generally speaking, ‘‘a sewerage system’’ is under-
stood to be a non-profit-bearing proposition. Hence, the
reluctance of many citizens to contemplate taxes for
something only considered in the light of a luxury.

Water supply, lighting and power plants all may be
productive of direct municipal dividends. Water, light
and power represent products which can be retailed, and

a return shown which may more than cover the initial |

and maintenance cost. This is not the case with a
sewerage proposition, and, in spite of the fairy tales
as to the value of sewage products, it represents a con-
tinual expenditure with no apparent direct return.

That this conclusion is more apparent than true can |

be easily shown.
We find in the case of many small towns a tendency

to adopt a system of water supply combined with a deter- |

mination to allow the question of sewerage to take care
of itself until some indefinite period in the future.

Water supply and sewerage should go hand in hand; |

the one is dependent on the other. It is, in fact, a per-
tinent question, whether it would be good policy to make
it compulsory that any community hdopting a method
of providing and selling water, should also at the same
time provide means by which this water can be further
taken care of after it has been rendered into sewage.

Where water is supplied by a common system, and
no method of common sewerage is in vogue, the onus |

of eventually getting rid of the water after it has been
used for scouring, washing and general domestic pur-
poses lies with the individual consumer.

Does the individual consumer ever stop_to consider
that this onus entails an extra cost, which should pro-
perly be debited to the water account.

We have in mind a town in Ontario which repre-
sents many others in the same category. Water is
pumped from municipal wells to the amount of 100,000
gallons per day for a population of about 4,000. The
town council sells this water to the people. This 100,000
gallons is each day converted into sewage in one form
or another; in fact, as well as providing a supply for
dietetic purposes, it forms the scouring medium of the
town, removing with it all the dirt and filth which would
otherwise accumulate.

The council virtually say: We provide this water :
do. what you like with it and get rid of it by the best
means you can. Our responsibility is finished. No
common sewerage system is provided to deal with this
common water supply.

The necessity of dealing with this 100,000 gallons
of water per day, converted into sewage, is forced upon
the individual. There being no common pipe system into
which he can readily and automatically discharge it, he
digs a hole, probably in the rear of the premises, and
runs the sewage water into this hole. This he calls a
cesspool, or probably. a septic tank if built solid and
covered over.

If it is possible to find a site for this cesspool on
porous ground, well and good. The liquid is allowed to
soak into the ground, and thus much trouble obviated.
If the ground is non-porous, then he may carry a few tile
drainage pipes from the tank, and distribute the liquid

| through the top porous layer of soil. Whatever happens
| to the liquid, however, he finds that he has occasionally
to pay, more or less cheerfully, a dollar or so to have
the accumulated solids- carted away from the tank.
Apart from the health question of the gradual pol-
luting of a town’s subsoil with sewage, and the eventual
| pollution of the drinking water, does the householder
ever stop to consider that after all this individual method
of dealing with the water supply after it is converted into
sewage entails an annual cost which may far exceed the
| tax necessary to provide a common sewerage system?

Wherever a water supply exists, there must exist
either an individual or a general method of taking care
of the amount of water used.

The individual system simply bristles with hygienic
| objections, and on being carefully gone into it will gen-
| erally be found to be more expensive to a community
than a common sewerage system.

In many towns, and in the particular case referred
to, certain regulations are laid down as to the construc-
tion of the cesspools. They must be watertight, etc. A
properly-built cesspool costs anywhere from $100 to
' $150. The annual maintenance for cleansing is anything
from $1 to $5 per annum. The interest on the capital
|outlay at 5 per cent., together with maintenance, repre-
sents an annual payment for the individual
from $6 to $12.50 per house.

In taking into account any proposed expenditure for
sewerage purposes, the amount of assessment in taxes
necesary to pay off the capital and interest for the works
should be compared with the estimated annual cost of
the present individual method which may be in vogue.

Where, under the above cesspool conditions, 1,000
 houses exist, representing a population of about 4,000,
| the annual cost of the individual system would more
| than pay for a sewerage system of from $100,000 to
$1350,000.

The question, ‘‘Is sewerage a paying proposition?”’
may, we think, be answered in the affirmative if proper
consideration be given to the various econoniic points
bearing on the question, as well as to the general gain
to a community from a health point of view.

system of
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A NEW METHOD OF TREATINC SEWACE.*
By K. Imhoff, Engineer of the ‘'Emschergenossenschaft,”
in Essen, Germany.

In urban sewage about one-half of the organic matter
is, in general, undissolved. = This undissolved matter can
be removed by mechanical means. The simplest method of
mechanical purification consists in sedimentation, the sus-
pended impurities being deposited, by gravity, as sludge.
Sedimentation is dependent on time. The longer the period
of clarification the more sludge is deposited. The separation
is, however, very unequal. In the first few minutes the rate
of separation is highest; thereafter, the rate gradu-
ally decreases. This is shown by the curve in Fig. 1,
which may be taken as representing the average for normal

* Reprint from The Surveyor and Municipal and County
Engineer.
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municipal sewage. It will be seen that after one-and-a-half
to two hours, 75 per cent. of the suspended matter has been
separated. In the course of the following hours there is prac-
tically no increase of this percentage. The slight effect pro-
duced by extending the period of purification is by no means
proportional to the increased cost of construction of the larger
subsidence tanks required. In addition to this, protracted
retention of the water in the tanks involves risk of putrefac-
tion. For this_ reason alone the period of sedimentation
should not exceed two hours. In the Fifth Report of the
Royal Commission on Sewage Disposal a considerably longer
period is indeed mentioned. For example, it is recommended
with regard to subsidence tanks for preliminary separation of
fine granular matter, that they should take, the inflow of from
ten to fifteen hours. This may have its explanatioﬁ there’n
that the space occupied by the sludge is included in the cal-
culation, and that the reference is to sewage works in which
the subsidence is disturbed by activity in decomposing
sludge. It may be mentioned that the percentage of separa-
tion varies considerably in different sewages. In the case of
dilute sewage, it is usually lower than in the case of concen-
trated sewage. The curve is consequently sometimes flatter
than in Fig. 1, and sometimes less flat, but it is always of
the same type.
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Fig. 1.—Rate of Sedimentation of Undissolved Matter.

Besides the length of the treatment, which is the mairj
factor in sedimentation, a number of secondary factors have
to be taken into consideration in the construction of subsi-
dence works.

; In tanks in which the sewage flows in a horizontal direc-
tion, the depth largely influences the result. Shallow tanks
are better than deep ones. The velocity of the water in these
tanks within the limits occurring in practice is without ma-
terial effect, provided the necessary time is given. However,
the velocity must not be so great as to cause agitation of the
settled sludge.

It is important to construct the inlet and outlet in such
a way that the water is uniformly distributed throughout the
entire width. The whole construction must be so designed
that changes of temperature do not give rise to currents
which carry insufficiently cleared water to the outlet.

The separation of the minutest (colloidal) suspended
particles is favoured by affording large surfaces on which
these particles can settle. The best arrangement hitherto de-
sigm?d for this purpose is that indicated by Mr. Travis. This
consists in placing vertical, thin walls in the longitudinal
direction of the tank. These walls fulfil their purpose with-
out obstructing the flow of the water.

Finally, it is, as already indicated, of extreme importance
that the sedlmentatxon is not dlsturbed by activity arising
from decomposition of the sludge. The best way of prevent-
ing this is to provide for automatic removal of the sludge
from the tank proper as soon as it is deposited.

Treatment of the Sludge.

The treatment of the sludge is equally as important as
the p}xriﬁcation of the sewage. Sewage works in which the
question of the sludge treatment is not satisfactorily disposed
of cannot in the long run fulfil their primary purpose—i.e.,
that of purifying the water. It is not sufficient to provide
only for effective sedimentation of the sewage. It is equally

essential to provide for efficient removal of the sludge, and
for the further treatment thereof, even if provision for these
matters involves some departure from the ideal process of
sedimentation pure and simple.

The plant must, in fact, be the result of a compromise
between the requirements of sedimentation on the one hand
and of sludge treatment on the other hand.

The sludge pumped in a fresh state from the tank has
very unfavorable qualities; it contains much water, and. is
consequently of large bulk; it dries with difficulty and passes
while drying into a state of odoriferous putrefaction. Indus-
trial utilization of the sludge (for example, for the production
of fat) has not hitherto proved successful on a large scale.
The best manner of dealing with the sludge is still the treat-
ment in septic tanks, known of old. The sludge is by this
treatment reduced in bulk; the drying thereof is facilitated,
and it is rendered odourless.

If it is preferred to allow the sludge to decompose it is
advisable to combine all residues with the sludge—that is to
say, to retain only the coarsest obstruction at the gates, and
to dispense with a sand collector provided that the sludge
mixed with sand is capable of conveyance. It is important in
thls respect that the sand is mixed as uniformly as possible:
with the sludge at the time of the sedimentation.

Sewage Purification in the West of Germany.

Based on these principles a new process of sewage puri-
fication has been adopted on a large scale in the district of
the West German coal and iron industry. The Emscher, a
small afluent of the Rhine, drains the most important part
of this district. The district of the Emscher presents extreme-
ly unfavorable conditions for sewage. An association was
therefore formed in the year 1904. - The powers of this associ-
ation go far beyond those possessed, for example, by the
English boards. The “Emschergenossenschaft’’ controls all
the sewace works of the district referred to, as well as the
large collecting sewers belonging thereto. It also exercises
control over the river and its affluents. The association
ma‘ntains and warks the plant established. The cost of con-
struction, amounting .to about 50,000,000 marks, and the
working expenses are provided by annual contributions.

For separating the sludge from the sewage, the associ-
ation will establish about seventy sewage works, of which up
to the present seven are working, the largest being at
Bochum, a town of 130,000 inhabitants.

Outside the district of the association about ten works of
the same kind have been established. The works are known
in Germany as “Emscherbrunnen.”’

Tanks as Self-acting Sewage Works.

The sewage plant used by the ‘Emschergenossenschaft”
consists essentially of deep tanks, which receive the sludge.
In the upper part of these tanks the sybsidence chambers
through which the water flows are divided off by partitions.
The floors of the subsidence chambers are inclined, and the
sludge slides down them, in order to pass through slots into
the sludge tanks. Without supervision or attendance the
sludge is, therefore, continuously and promptly removed from
the 'subsidence chamber. The sludge accumulates in the
tanks, and the sludge tanks gradually develop into septic
tanks.  Only the sludge, however, is decomposed. The
flowing water is kept free from putrefaction. If putrefaction
has already occurred in the water, it is at least'not furthered
in the tank.

The tanks are used either singly or in series. Both
methods are illustrated in the accompanying diagrams.

Fig. 2 shows sewage plant comprising two tanks, for a
population of 10,000. A subsidence basin is arranged above
the two tanks. It is important that each tank receives the
same amount of sludge, so that decomposition occupies the
same time in each tank. For this reason, the direction of
flow is changed at intervals of a few weeks, so that each tank
in turn is first in the series, and-receives the greater influx
of sludge. This also has the result that all the tanks receive
sludge of the same kind; without the change, one tank—

‘the first in the senes—-would receive a large proportion of
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sandy, solid sludge, and the other tanks organic, liquid mat-
ter. To allow of admitting the water from both sidés, an
annular channel is formed at the edge of the tank.
shows a single tank for a population of 5,000, de-
signed for the treatment of sewage in which the proportion
of water to sludge is higher than in the case of the sewage
treated in the apparatus shown in Fig. 2. The water is in
this case supplied at the centre, and flows radially outwards,
to overflow.at the edge. In the course of its outward flow the
water must first descend, and then ascend, along the wall of
a cylinder suspended in the tank. The sedimentation conse-
quently takes place while the water is flowing vertically. It
is essential that the velocity of the ascending water is not
greater than the velocity of the sinking particles.

The sedimentation in tanks of this kind is at least equal
to that in well-designed subsidence tanks of other type, size
and time being equal. The decomposition taking place in

Faig. 3

the sludge chamber has practically no unfavorable effect on
the condition of the water flowing through the subsidence
the

chamber. The small amount of liquid expelled from

The depth also has a favorable effect on the final condition
of the sludge, particularly with regard to the percentage of
water in the sludge.

From the septic tank the sludge is conveyed through
pipes to the drying beds. The pipes are shown in Fig. 2.
If the beds are at a lower level the sludge may flow to them
by gravity, a gate at the orifice of the lateral pipe being
opened for this purpose. If there is no ‘head’” the sludge
is pumped from the upper end of the pipe. The sludge gen-
erally flows out with great readiness, having lost its stringy
nature. It is a black x;mss, and liquid, notwithstanding that
the proportion of water is only 75 or 8o per cent. Water may
be admitted from pipes at the bottom of the tanks, for the
purpose of diluting the sludge, and starting its flow, but this
is only necessary if the sludge contains an exceptionally large
proportion of sand.

The size of the sludge tank is dependent on the length
of time required_for decomposition of the sludge. The time
varies considerably in different places. The average may,
perhaps, be stated as one-an-a-half to three months. More

N some commanssisone
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Fig. 2.—Clarifying Plant

sludge chamber by the descending sludge has practically no
effect.

The sludge in the sludge tank acquires the same favor-
able qualities as that treated in other septic tanks. Its bulk
is reduced to about one-quarter of the original bulk, partly
by evolution of gas and partly by reduction of the percentage
of water. The sludge becomes odourless, dries easily, and
may then be utilized for agricultural purposes, or for filling
purposes, or it may be burnt.

The decomposition extends only to the sludge and to the
shallow layer of stagnant water at the top of the sludge tank.
Flow of water through the sludge tank is deliberately avoid-
ed. The floating layer is also retained; it is found that this
layer does not interfere with the decomposition, but is useful
in preventing admixture of contaminated water with the out-
flow from the subsidence tank. It is found that the gases
evolved are nearly all odourless (methane, carbon dioxide) ;
there is practically no sulphuretted hydrogen, contrary to ex-
perience with septic tanks through which water flows, and
in which decomposition of water takes place.

The great depth of the chambers favors the process of
decomposition, inasmuch as the temperature is more regular.,

for Population of 10,000.

time may be required at first until the tank has become ‘‘sea-
soned.” In designing the tank a margin is preferably allow-
ed as regards size, so that sludge may be allowed to accumu-
late in case the drying or depositing beds should temporarily
cease to be available.

(To be continued.)
e PP

The Annual Convention of the Canadian Electrical As-
sociation, just held in Quebec, was one of the most successful
yet held. The election of officers resulted as follows:—Pre-
sident, W. N. Ryerson, general manager, Great Northern
Power Company, Duluth (re-elected); First Vice-President,
P. S. Coates, Chatham, Ont.; Second Vice-President, E. A.
Evans, Quebec; Secretary-Treasurer, T. S. Young, Toronto
(re-elected). Managing Committee: R. S. Kelch, Montreal;
R. G. Black, Toronto; A. A. Dion, Ottawa; J. J. Wright,

Toronto; H. O. Fisk, Peterborough, Ont. ; R. J. Smith, Perth, -

Ont. ; W. L. Adams, Niagara Falls; W. M. McFarlane, Corn-
wall; F. A. Chisholm, St. Johns, Que., and A. L. Mudge,
Toronto.
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(Continued from Page 816.)

discontinuous disposition as ‘‘ a method that might well be
described as the placing of impossible loads in an impossible
manner.””  This may be true, but once in every generation
or so the unthinkable contingency arrives and disaster over-
takes an engineering work hitherto considered as safe-
guarded against all possibility of failure. Mr. Kunz him-
self admits that the method of probability could not be em-
ployed here.

As even the most elaborate assumptions as re-
gards speed and time of the rapid trains on the four
tracks will be often overthrown by delays, accidents,
etc., and the traffic on the trolley tracks, roadway
and promenades is beyond the reach of a mathema-
tical expression of its probability. !

If then, untoward condition, might result in traffic com-
binations unforeseen by the designer, is it idle to provide
for that disposition of the loading which would give rise to
the absolute maximum stresses in the main truss members?
What engineer is there who would not have said that a rise
of forty feet above normal level of the water in the Niagara
Gorge was in the last degree improbable? And yet on April
oth last the unthinkable was actually realized, the power
house of the Ontario Power Company was flooded and part
of the Gorge Route electric railway destroyed with great
resulting inconvenience and' financial loss. With the Black-
well’s Island Bridge the outcome would be much more
serious if the improbable bunching of traffic in a certain
unfavorable way even occurred. It would mean the sacrifice
of thousands of lives in an instant of time. New York City
cannot afford to take chances on probable maximum loading
for this great structure but the most unfavorable loading at
all possible should be provided for. Even if the probability
were that it would occur once in a thousand years it ‘s quite
as likely to arise in the first year as in the last year of the
cycle.

Some light is shed on the adoption of the chance-taking
method of regarding the live load as applied only in con-
tinuous stretches by the following remarks of Mr. Kunz:

. with the live load in continuous stretches,

the total steel weighs would run up to about 100,000,-
ooo lbs., with a greatest cross-section of the bottom
chord of the trusses equal to about 1,100 square
inches, while, for the live load in discontinuous
stretches, the total steel weight would be about 10
per cent. and the chords about 25 per cent. heavier,
with all the accompanying difficulties of excessive
thickness of material, inadequate space for the
lacing of the bottom chord and for the packing on
the pins, etc. "

The question of continuity or discontinuity of
the live load, therefore, involved a question of an
increase of the steel weight of the structure of about
10,000,000 pounds, at a corresponding additional
cost of approximately $700,000.

Even in designing these verticals (the two
making the most unfavorable showing under ¢ con-
gested ”’ discontinuous loading) for condition (2)

(“ congested *’ centinuous loading) as this gave the

greater stress, their packing was so difficult that

their upper half had to be made flared at the top in
" order to minimize the great bending moment of the
pin caused by the kink in the outline of top chord,
which necessitated a pin joint in their centre; and
their bottom, consisting of three ribs, each five
inches thick, had to be made of nickel steel to pro-
vide for the necessary area through and back of the
pin hole, in spite of the fact that the bottom chord

in the island span is ten inches wider than in the

rest of the bridge.

The continuous live load seems to have been adopted,
therefore, largely to effect a saving of $700,000 and to secure
easy details in the structure. Any layman ‘and most engi-
neers would first ensure that a bridge be designed to safely

carry a certain possible load as economically as possible and:
would allow the weight and details to follow. Here is a
bridge which apparently was designed primarily to be cheap
and easy to construct, and the live load capacity was fixed
to suit the resulting design. It would appear as if $700,000
and the devising of some unusual details were too much to
pay to ensure absolute security under the full loading set
down in the specifications and which everybody had sup-
posed the bridge would be able to accommodate. -

The under-estimation of the dead weight in the design
is conceded in both reports. The action of the Department
of Bridges in changing the plans as to roadway, increasing
the weight of paving, inside trolley rails and hand-rails,
making the uniform load (other than steel) 6,068 pounds per
lineal foot, or an increase of 1,859 pounds for these items,
is characterized by the reviewing Commission as an admitted
error. Even by now reducing the weight of paving, etc.,
on the river spans to the extent of 1,168 pounds per lineal
foot, no change being made on the anchor and island spans,
the total dead weight is 6% per cent. higher than assumed
in the calculations of 1904, when the two extra elevated
tracks were added. The unfortunate practice of adding new
loads and then computing the revised stresses afterwards.
is responsible for the excess. That this method was fol-
lowed by the Department of Bridges is evident from Mr.
Kunz’s report, for example, from the following :

The writer understands that the Department of
Bridges recalculated the dead load stresses after ar-
ranging for heavier paving, and that they got the
same excessive figures as the experts, but that they
had not come to any conclusion pending a recalcu-
lation of the live load stresses when the experts were
invited to make a report.

Inordinate desire for speed is thus responsible for many
engineering mistakes. Plans and estimates, right or wrong,
as long as they are completed by a certain date is only too
common a motto in engineering offices.

The conclusions reached by Mr. Kunz and the reviewing
Commission as to the safe capacity of the bridge are similar.
Mr. Kunz affirms that it is capable of carrying all traffic,
contemplated in the design of 1904, including the four ele-
vated railway lines, without any special traffic regulations.
(See Fig. 3.) The Commission finds that for conditions of
traffic, i.e., the weight of vehicle, surface and elevated cars,
as now existing, the bridge would be safe to carry all the
lines of traffic indicated in Fig. 3, subject to ordinary traffic
regulations respecting minimum spacing of cars, etc. This
control would offset the increased weight of trolley cars and
rapid transit trains since the final design was made ‘n 1904.

In spite of the arguments thus adduced and the con-
clusions arrived at, the city authorities have not the faith
in the structure designed by its Department of Bridges
which sustains the defenders of the latter. Since these re-
ports were written, it has been decided to use only two of
the four elevated railway tracks, sufficient dead load to be
removed to make this permissible.  On March 3oth the
driveway and footwalks were opened but not the trolley lines,
since no trolley-car connections to the bridge existed. The
elevated tracks will not be used for some time as there are
no elevated lines near the crossing. In view. of the char-
acter and weight of the expert testimony concerning the
structure, there are few engineers who will not commen * the
action taken by the city. Nor will years of successful oper-
ation under the maximum authorized traffic warrant a ma-
‘terial increase in that traffic. There were too many contin-
gencies unprovided for in the designs to render such a
course desirable; permissible unit stresses regarded as ex-
cessive by most engineers ; no allowance for snow load which
in the latitude of New York sometimes attains considerable
magnitude; secondary stresses which under certain condi-
tions are by no means negligible; and lastly, great com-
pression members from which the cloud of grave uncer-
tainty has never been lifted.
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A REINFORCED CONCRETE ARCH CEMENT
BLOCK FACE.

R. McDowall, C.E., Owen Sound, Ont.

Concrete as a bridge building material has been so
long in use that anything unusual is seldom found, but in
this article we feel that in the concrete block face type of
arch and cost of construction, we have something that will
be of interest to engineers.

end one hundred feet. The width of the whole roadway is
thirty-eight feet, including two sidewalks six feet in width
and a macadamized roadway twenty-six feet in width. The
total width of arch is forty feet. The arch was designed to
carry a live load of one hundred and fifty pounds per square
foot and a moving load of a sixteen-ton road roller,
Foundations.

The foundations of both abutments proved to be quick-
sand "requiring bearing piles over the whole surface, and
sixty-eight piles thirty-five feet in length were driven in.

Concrete Bridge with Concrete Block Face, Union Street, Owen Sound.

Site.

The site of the bridge is on Union Street over the
Sydenham River. Owing to a sharp bend in the river at
this point it was decided to remove the site of the new
bridge a short distance easterly from that of the old one
and thus in a great measure straighten the river. The arch

was in this way built on dry ground and the new river chan-
nel excavated after its construction, the excavated material
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each abutment. The pile driver used in driving had a
hammer weighing 2,500 lbs., with a lead drop of thirty-six
feet, and all piles were driven until the penetration was less
than two inches with the above blow. The piles used were
of maple, beech, birch and elm fourteen inches in diameter
at their butt and six inches at their point.

A row of tongue and grooved sheet piling was driven
along the face of each abutment and returned twelve feet

REINFORCED CONCRETE ARCH
UNI!ON s.

Scave 4Fulin.

Owen Soums Fre 81 seb

R Boatl ce

Town Ensimsen

being used to fill up the old river channel and the street
grade which was raised five feet higher than formerly. The
false work of the arch was enabled to be placed, supported
and removed all on dry ground,

Dimensions and Design.

The arch is an ellipse having a span or horizontal axis
of fifty feet and a vertical axis of ten feet, the spring of the
arch is three and the soffit thirteen feet above the normal
level of the river.

The abutments are “ U * shaped with wings twenty-
five ft. in length making the length of the bridge from end to

ELEVATION
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back on the sides of the wings. This sheet piling was six
inches in thickness, twelve feet in length, and was driven
three feet below normal river level. Two runs of 12-inch by
6-inch waling was well bolted to the piling both inside and

outside and also anchored by iron rods to the inside row of
bearing piles. The bearing piles were cut off at a level
three feet below normal and the excavation for foundation
extended eighteen inches lower. All the water entering the
coffer dam could easily be taken care of by two men on a

hand pump.



822

Concrete.

The concrete used throughout the whole work, with the
exception of the veneer blocks, was composed of one part
Portland cement, three parts sand, and five parts of No, 2
broken stone, mixed by a Smith steam mixer. Hand rubble
was bedded in the heavier walls of the abutment and wings
but was not allowed in the arch.

5
Veneer Blocks.

The veneer blocks and arch stone were made of one part
Portland cement and four parts sand, mixed wet and
moulded on a gridiron made of planking. The gridiron was
of sufficient size to mould four hundred blocks at one mix.
The blocks were moulded eighteen inches in length, six
inches in depth, and seven inches in width. After the
blocks had set for two weeks the outside inch was rock
faced by a pitching tool, this gave the blocks an appearance
more like natural stone than the common moulded blocks.
Two 6-inch spikes were bedded in each block and left head,
and three inches protruding to form a bond with the con-
crete in mass on the body &f the bridge.

The arch stones were moulded in a form representing
a half section of the arch, each stone being separated by a
board three-eights of an inch in thickness. The arch
stones varied in length from two feet six inches at key to
three feet six inches at spring, they were tapered uniformly
and rock-face in same manner as the blocks.

Bridge Under Test.
Reinforcement.

The longitudinal reinforcement consisted of plain steel
rods eighty in number, sixty-eight feet in length, and one
square inch in section.  Forty of these rods were placed
twelve inches ¢. to ¢. and one and one-half inches from the
intrados of the arch, and the other forty close to the ex-
trados. The lateral reinforcement consisted of plain round
steel rods one half inch in diameter placed twelve inches
¢. to c. at right angles to longitudinal rods, and bound
together at their intersection. $

False Work.

The false work consisted of forty-one hemlock ribs ten
inches in depth and four inches in thickness shaped so as to
conform the ellipse of the arch at two inches distant from
the soffit. FEach rib was built up of two-inch plank breaking
joint and spiked well together. The lagging was of pine
two inches in thickness and four inches in width, sized and
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planed and spiked to ribs. The ribs were supported by
seven lateral stringers of 8 X 8 inch timbers. Each stringer
was supported by nine posts 8 X 8 inch resting on mud sills
10 X 10 inches.  Hardwood wedges were driven between the
mud sill and the ends of the posts. Diagonal braces of two-
inch plank were spiked to the posts. All the false work was
placed on dry ground.

]

SECTION

No planking whatever was used for the outside of the
wings or spandrel walls, the veneer blocks being built up
as an outside wall and the concreting placed inside. The
false work was removed thirty days after completion of the
arch; no noticeable deflection occurred.

Railing.

The railing is built up of two rows of concrete blocks
laid back to back and capped with a concrete rail moulded
eighteen inches in width.

Excavation.

After the false work was removed the channel beneath
the arch was excavated by ‘horse and scrapers and the ma-
terial dumped in the approaches. The amount of material

Roadway

and Bridge.

in the excavation was 3,800 cubic yards, and in the fill for
the approaches 8,300 cubic yards, the balance of the fill,
500 cubic yards, being teamed.

Cost.

The estimated cost of the work was $10,000, and ten
tenders were received, ranging from $16,740 to the lowest,
that of M, M. Hiles, who obtained the contract for $8,498,
for which it was done. Prices for material ranged as

follows :—
Laboriaiei i $1.50 to B1.75 per day of 10 hours
Piles 33 feet in length....ooovvevnnnnnns $1.75 each

Sheet piling, lumber, etc., from $16 to $18 per
thousand B.M.

Qa8 T P e v .. 73 cents per cubic yard
Broken StOn€.......cceves . 85 cents per cubic yard
Rubble...covene vuvesssess. 70 cents per cubic yard
Cemefit: & i tiaivn s e siaipemied .... B1.15 per barrel
Earth filling........vn 17 to 33 cents per cubic yard
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Test Load.

The arch was tested on May 26th by passing a steam
roller weighing sixteen tons several-times acrogs it. - No
deflection whatever occurred, and although a slight vibra-
tion was perceptible on the filling for the approaches it
ceased immediately when the rol'er passed from the ap-
proaches upon the arch.

— ea» e ——

ORDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

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

7221—June 11—Granting leave to the Q. M. & S. Railway
to construct its railway, at rail level, across the highway at
station No. 2140-32, parish of St. Gregoire, County of Nicolet,
P.Q.

7222—June 11—Granting leave to the Q. M. & S. Railway
to construct its railway, at rail level, across the highway at
station No. 2076-71, parish of St. Gregoire, P.Q.

7223—June 11—Granting leave to the Q. M. & S. Railway
to construct its railway, at rail level, across the highway at
station No. 1920-47, in the parish of St. Gregoire, County
Nicolet, P.Q.

7224—June 11—Granting leave to the Q. M. & S. Railway
to construct its railway, at rail level, at station No. 2196-26, in
the parish of St. Gregoire, County of Nicolet, P.Q.

7225—June 11—Granting leave to the Q. M. & S. Railway
tu construct its railway, across the highway at station No.
3400-88, in the parish of St. Philomene, County of Lotbiniere,
PO

7226—June 11—Granting leave to the Q. M. & S. Railway
to divert its railway, at station No. 3413 to 3417, in the parish
of St. Philomene, County of Lotbiniere, P.Q.

7227—June 10—Authorizing ,the C.P.R. to construct,
maintain, and operate the industrial spur for the International
Harvester Company at Saskatoon, Sask.

7228—June 11—Granting leave to the Vancouver & Lulu
Island Railway to construct the Westminster & Eburne branch
of its line of railway across the Kerr Road, at station 221,
and the Cemetery Road at station 1o1, in the city of South
Vancouver, B.C.

7220—June 11—Authorizing the C.P.R. to construct,
maintain, and operate industrial spur line for D. Stamper,
the Knechtel Furniture Co., and the city of Moose Jaw, near
Moose Jaw, Sask.

7230—June 14—Approving location of the C.P.R. Co.’s
station at Blairton, County of Peterboro’, Ont.

7231—June 14—Approving location of the C.P.R. Co.’s
station at Chapleau, Ont.

7232—June 14—Approving location of the C.P.R. Co.’s
station at Erindale, Ont.

7233—June 11—Approving location and details of
station of the G.T.R. to be erected at Powassan, Ont.

7234—June 14—Granting leave to the corporation of the
town of Parkhill, Ont., to lay pipe_ upon and across the
lands underneath the track of the G.T.R. at Parkhill, Ont.

7235—June 14—Authorizing the G.T.R. Co. to recon-
struct three overhead bridges between Darlington and
Dunbar at mileages 303.74, 313.02 and 300.10 on the Eastern
Division of its line.

7236—June 14—Authorizing the C.P.R. Co. to operate
seven bridges on the Laggan section of its line of railway.

7237—June 14—Authorizing the town of St. Pierre, Que.,
to lay sewers under the tracks of the G.T.R. Co. and the
Montreal Park and Island Railway.

7238—June 14—Granting leave to the Lobo Telephone
"Co. to erect, place, and maintain its wires across the track
of the C.P.R., half mile west of Melrose Station, Ont.

7239—June 14—Granting leave to the B.T. Co. to erect,
place, and maintain its underground wires under the tracks
of the M.C.R. at Metcale Street, St. Thomas, Ont.

the

|

7240—June 14—Granting leave to the Walkerton - -and
Lucknow Railway Co. to cross with its track the track of
the Narrow Gauge Railway of the Hanover Portland Cement
Co. at mileage 29.1, Lof 29, Con. 2, north of the Durham
Road, Township of Brant, County of Bruce, Ont.

7241—June 15—Authorizing the C.P.R. to reconstruct
bridge No. 66.5 on its Woodstock section, and bridges Nos.
27.34 and 27.71 on its Lake Superior Division.

7242—June 14—Authorizing the C.P.R. to construct
bridge No. 353.1 on its Smith’s Falls section, Eastern
Division. :

7243—June 15—Authorizing the C.P.R. to construct,

maintain and operate spurs for the Knechtel Furniture Co.
at Hanover, Ont.

7244—June 15—Authorizing the G.T.R. to construct,
maintain, and operate branch line near Greenwood -Avenue,
Toronto, Ont.

7245—June 15—Granting leave to the Bell Telephone

Co. to erect, place, and maintain its wires across the track
of the G.T.R. at Sandwich Street on bridge, Walkerville,
Ont,

7246—]June 16—Ordering the British Yukon Railway
Co., the British Columbia Yukon Railway Co., the Pacific
and Arctic Railway and Navigation Co., and the White Pass
and Yukon Railway to file’ within thirty days of the date of
this Order tariffs of the companies’ tolls covering all
through traffic received at Skagway and destined to White
Horse or to any intermediate point.

7247—June 15—Approving by-law of the O. and N.Y.
Railway Co. authorizing H. K. Gays, G.P. agent, Ottawa;
F. J. Balch, G.F. agent, Ottawa, and Frank E. Herriman,
coal traffic manager, New York City, to prepare and issue
tariffs of the tolls to be charged on its line of railway.

7348—June 15—Granting leave to Jas. Gordon Dunn,
of St. Etienne, Beauharnois County, Que., to erect, place,
and maintain electric light wires across the G.T.R. at
Howick Station, Que.

7240—June 15—Granting leave to J. P. Ernst, of New
Hamburg, to erect, place, and maintain its wires across
the track of the G.T.R. Co. at Snider Street, about 6oo feet
east of Baden Station, Ont.

7250—June 15—Granting leave to the Canadian Machine
Telephone Co. to erect, place, and maintain its wires across
the track of the G.T.R. on the Brantford-Burford Road,
Township of Brantford, County of Brant, Ont.

7251—June 16—Authorizing the C.P.R. to construct,
maintain and operate branch line to and into the premises
of the Constructing and Paving Co., North Toronto, Ont.

7252—]June 14—Rescinding Order No. 6881, amending
Order 6424, ordering the M.C.R.R. to protect the highways
in the village of Dutton, Ont., by folding fence gates.

7253—June 14—Rescinding Order 6880, amending Order
No. 6440, ordering the M.C.R.R. to protect the highways in
the village of Rodney, Ont., by folding fence gates.

7254—June 15— Directing the Canada Southern Railway
to construct a highway crossing over its line of railway to
connect the highway laid out by the municipal corporation
of the Township of Canboro, County of Haldimand, Ont.

7255—]June 14—Reporting to the Governor-in-Council
for sanction by-law adopted by the Q.M. and S. Railway
re spitting in cars and on railway premises.

7256—June 14—Recommending to the Governor-in-
Council for sanction by-law adopted at a meeting of the
directors of the Napierville Junction Railway re spitting in
cars and on railway premises. |

7257—June 14—Rescinding Order No. 6882, amending
Order No. 6423, dated February 25th, ordering the M.C.R.R.
to protect with folding gates the highways in the village of
West Lorne, Ont.

7258—June 16—Approving station grounds and location
of depot of the C.P.R. at Kleinburg, Ont.

7250—June 17—Granting leave to the C.P.R. to con-
struct its railway across the road allowance betweeén Cons.
12 and 13, Lot 20, and to divert said road between Lots
20 and 21 in Con. 13, Township of Medonte, County
Simcoe, Ont. .(Continued on Page 823.)
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LEGAL

J. E. Parsons, B. A., Barrister-at-Law.

NOTES.

[This department will appear in the third issue of every
month. Should there be any particular case you wish re-
ported we would be pleased to give it special attention, provid-
ing it is a case that will be of special interest to engineers
or contractors.—Ed.]

PATENT FOR INVENTION.

‘Canada Patent Act .(R.S.C., 1006, Chap. 60), provides
that any person who has invented any new and useful art,
machine or manufacture, or any new and useful improvement
in the same which was not known or used by any other
person before, may obtain a patent granting to such persons
an exclsuive property in such invention.

Herbert L. Hildreth vs. the McCormick Manufacturing
Co.—The plaintiff had obtained a patent for a certain candy-
pulling machine, and brought action for infringement of
his patent and to restrain the defendants from continuing
the use of same. Various defences were set up, but the
principal one was that the plaintiff’s invention was not new,
and that the public had been using the improvements before
the patent was issued.

Tt appeared at trial that the plaintiff was a candy-maker,
and had been in the business for some twenty-five years.
As early as 1894 he had engaged machinists to get up such
machines, and it appears by 1897 he had spent as much as
$12,000 upon machines, which in the end turned out useless.
He continued, however, to make efforts, and in February,
1900, he purchased a machine made in the United States,
but which he returned in a few months later to the makers,
reporting that he had tried it and given it up for a failure.
Strange to say, during these months he received inspiration

sufficient to enable him to complete his own, and on the
12th of August, 1002, he made application at Ottawa for the
patent, which he later obtained. The defendants contended
that his sudden and unexpected success, following as it
did years of unsuccessful efforts, was not, in fact, the result
of his own work, and that the plaintiff’s machine was never
worth much, if anything. The defendants pointed out a
pretty obvious resemblance between the two machines, and
the court, after considering the evidence and the circum-
stances above referred to, concluded that the plaintiff had
never, in fact, invented the machine he claimed, and was,
therefore, not entitled to the relief he asked. The plaintiff
described his alleged invention as a “pendulum’ machine,
but it appeared that in his factory he continued the use of
hand labor up to the time of receiving the machine made
by the defendants. This later was a “‘rotary’”’ machine,
a;xd after it was purchased and installed both the ‘‘pendu-
lum” machine and hand labor disappeared together.

The plaintifi’s case failed, and his patent (No. 79392)
was declared void for want of invention, having been antici-
pated by earlier inventions in the United States. 41
S;CiR:;. 246 '

The term limited for the duration of every patent used
in Canada is eighteen years. It is, however, optional for
the patentee to secure a term of only six years or twelve
years; in the latter cases he can extend his time at expira-
tion of such shorter period, but not exceeding in the whole
eighteen years.

EXPROPRIATION BY RAILWAY—_DAMACES TO
PERSONS INTERESTED.
Can Pac. Ry. Co. vs. Alexander Brown Milling and
Elevator Co.—The Railway Act (R.S.C., 1906, Chap. 37),

gives railways the right to expropriate lands, but in cases

of exercising such right “The company.......... shall make
full compensation.......... to all parties interested for all
damages by them sustained by reason of such expro-
priation.”’

On October 1st, 1881, the city of Toronto leased to a
certain company for twenty-one years a property lying on
the Esplanade in Toronto, the lease to be renewable at the
expiration of that term, but the city reserved the right to
refuse a renewal, in which case they were to pay the com-
pany for its improvements.

The term expired on September 3oth, 1902, at which
date the defendant company was in possession of the lands.
The city did not grant the milling compaﬁy a renewal, but
allowed them to stay in possession without any lease. Such
was the state of facts when the railway commenced expro-
priation proceedings.

The C.P.R. proffered the defendants $1,000, which was
refused, whereupon arbitration was commenced to ascertain
what compensation, if any, the defendants were entitled to
receive. It was argued that the mere possession by the
defendants made them ‘‘interested’’ persons within the
meaning of the Railway Act, and that they had at the time
of expropriation a reasonable expectation of securing a new
lease ; and contended, on the other hand, that no such lease
was ever given, nor was there any certainty of obtaining
same ; and further, that the defendants, being liable to eject-
ment by the city at any time, had no interest other than
such as the railway might acquire without consulting the
defendants, and even in spite of them. .

The Ontario Court of Appeal has recently given judg-
ment to the effect that the defendants were merely ‘‘tenants
at will,”” and that this is not sufficient to entitle them to
damages, as persons ‘‘interested’”’” means persons having
some definite interest in the land itself; the defendants had
no estate or interest in the land itself—nothing, in fact, but
mere possession—and have no right to share in the com-
pensation provided for by the statute. Judgment for the
plaintiffs. 18 O.L.R., 8s.

DANCEROUS CROSSINC—COST OF PROTECTING.
County of Carleton vs. City of Ottawa et al.—There was
in the city of Ottawa a level crossing over four railway
tracks on Wellington Street, and only a few feet from the
city limits. When the city took objection to this crossing
first and attempted to have it improved the adjoining county
of Carleton joined with the city in applying to the Board of
Railway Commissioners in applying for an order for the
construction of a viaduct or overhead roadway. Subse-
quently the village of Hintonburgh in which the proposed
viaduct would be situated, was incorporated with the city
of Ottawa, and the works, which had been a few feet from
the county boundary, were then distant from it nearly a mile.
The county, therefore, withdrew from the joint application,
and it was proceeded with by the city alone. The Board,
however, held that the county was still a “party interested,”
and in granting the application ordered the county to pay
part of the cost. Against this order the county appealed.
The Supreme Court points out that it is not merely a
question of where the works are situated. The work might
be situated within the limits of the county and still very
few county residents use the bridge, or, on the other hand,
it might be beyond the county boundary and a great many
county people use it, as seems to be the case with the bridge
in question. The real question is as to whether the bridge
is a work for the ‘‘protection, safety and convenience of the
public,” and if so, the Board could order the construction
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of the viaduct, or whatever else appeared best adapted to
remove or diminish the danger. The Supreme Court upholds
the order of the Railway Commissioners, and the county
must bear part of the cost, notwithstanding the viaduct is
no longer close to its boundaries. 41 S.C.R., 552.

RAILWAYS—CATTLE AT LARCE.

Sexton vs. C.T.R.—According to the Railway Act
(R.S.C., 1906, Chap. 37), no cattle shall be permitted to be
at large upon any highway within half a mile of any level
railway crossing unless in charge of some competent person.

Further, ‘“If any cattle are at large contrary........ to this
section and are Kkilled....... «+...by any train at such
CTOREINE il « the owner shall not have any right of

action in respect of the same being killed.”’

The plaintiff was a farmer in the township of Scar-
borough, Ont., and on July 2sth, 1008, sent his son, a boy
ten years of age, to drive some fourteen head of cattle along
the roadway and across the railway to a field lying further
south. The morning train struck the cattle, killing four,
and the farmer brought action for damages.

The company urged that he could have no right of
action, because the cattle were not in charge of any com-
petent person as required by the Railway Act. The jury
found that the boy was a ‘‘competent person’ to drive cattle,
and, therefore, the plaintiff was not estopped from bringing
this action. They found furthermore that the defendants
were guilty of negligence in not blowing the whistle, and
expressed the opinion that thetrain could have been stopped
in time to avoid the accident. Judgment for the plaintiff.
18 O.L.R.; 202.

— o

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

(Continued from Page 833.)

7260—June 17—Authorizing the C.P.R. to construct,
maintain, and operate branch line near Toronto Street in
the city of Regina, Sask.

7261—May 31—Ordering that all railway companies
weigh all coal carried by them received from foreign
countries at the port of entry; also empty cars on demand
of consignee at destination.

7262—June 16—Approving location and detail plan of
the C.P.R. Co.’s standard No. 8 station at Espanola, Dis-
trict of Algoma, Ont, '

7263—June 11—Authorizing the C.P.R. to construct,
maintain, and operate’ branch line and seven sub-spurs in
the city of Moose Jaw, Sask.

7264—]June 16—Granting leave to the Bell Telephone
Co. to erect, place, and maintain its wires across the track
of the C.P.R. at public crossing 100 yards west of Dum-
fries, Ont.

7265—]June 16—Granting leave to the Bell Telephone
Co. to erect, place, and maintain its wires across the track
of the G.T.R. at King Strett, Berlin, Ont.

7266 and 7267—June 16—Granting leave to the Farmers’
Telephone Co. to erect, place, and maintain its wires across
the track of the C.P.R. at eastern side of higﬁway, parish of
Brighton, N.B., and at Deep Creek Crossing, so called,
parish of Brighton, N.B.

7268—June 16—Granting leave to the Township Muni-
cipality of Laird, Ont., to erect, place, and maintain its
wires across the track of the C.P.R., Algoma branch town-
ship line, between Townships of Laird and McDonald, Ont.

7260 and 7270—June 16—Granting leave to the Farmers’
Telephone Co. to erect, place, and maintain its wires across
the track of the C.P.R. at Pembroke Crossing,. parish of
Northampton, County of Carleton, N.B., and at King Street
Crossing in the town of Woodstock, N.B.

7271 and 7272—]June 16—Granting leave to the Township
of the Municipality of Laird, Ont., to erect, place, and main-

1/

tain its wires across the track of the C.P.R., Sections 18
and 19, Township of McDonald, District of Algoma, Ont.,
and at Sections 20 and 29, Township of McDonald, District
of Algoma, Ont.

7273—June 16—Granting leave to the Norfolk County
Telephone Co. to erect, place, and maintain its wires across

| the track of the M.C.R.R. at the highway crossing east of

the village of Waterford, Ont.

7274 and 7275—June 16—Granting leave to the Farmers’
Telephone Co. to erect, place, and maintain its wires across
the track of the C.P.R. at the north side of the Geo. Sharpe
Farm Crossing, near Newburg Junction, N.B., and at
Never’s Crossing, near Hartland Station, N.B.

(Continued on Page 834.)
- e
DETERMINING THE VALUE OF AN
VELOPED WATER POWER.
Charles T. Main,
Mill Engineer and Architect, of Boston, Mass.

The value of an undeveloped water power depends:—

First—Upon its location, the amount and uniformity of
flow, head, conditions affecting the cost of construction and
transmission, use of exhaust steam and need of water for
other purposes, than power.

Second—Upon what the power is to be used for, whether
for electric lighting and railway work, through most of the
hours in the day with a variable load, for some use requiring
a fairly steady load for twenty-four hours a day, or for
running a textile mill or similar plant with a fairly steady
load for about ten hours a day.

Third—Upon the market which can be served, whether
it is secure and steady, or must be built up and is somewhat
unreliable.

The value of a privilege should be determined by com-
parison with the cost of producing power in such quan-
tities and with such regularity as is required for the par-
ticular purpose for which it is to be used in a fairly eco-
nomical manner at any place or places equally convenient
for the transaction of the business under consideration.
Sometimes the location is fixed, but oftentimes there can be
a choice of locations.

In estimating the value of an undeveloped privilege the
steps followed are as follows:—

1. Determining the flow, including the effect of storage
and pondage.

2. Determine the net head.

3. Determine the horse-power which can be economi-
cally developed and used each month in an average year.

4. Determine the minimum flow and power, and. from
this the size of supplementary steam plant required if the
power is to be developed above the minimum flow.

5. Determine the shortage of water power during such
months’ as there is a deficiency.

6. Estimate the probable cost of development of the
water power.

7. Estimate the probable cost of the supplementary
plant, using steam, gas, oil, or anything which is best for
the location under consideration.

8. Estimate the yearly cost of running the water power
and supplementary plants, including the fixed charges on
both, to produce a combined power suitable for the purpose
for which the power is tc be used.

0. Estimate the cost of a steam or other kind of plant
necessary to produce the power required.

10. Estimate the yearly cost of running this plant,
including fixed charges, to produce the power required.

11.  Subtract the cost of producing the power by water
power and the supplementary plant from the cost of pro-
ducing it by steam power, or some other method, alone.
The difference, if positive, gives the apparent yearly saving
by the use of water power. The apparent saving should be

UNDE-

modified if necessary for location or any other thing
affecting the value.
12. Capitalize this difference at a rate which seems

proper, and the result is the value of the privilege.
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RETAINING WALLS AND ABUTMENTS.*

The committee collected information bearing on the
practice of railroad companies in retaining-wall design from
several companies. Diagrams giving dimensions of a number
of representative retaining walls are included in the report, to-
gether with some description and comment. The answers
to the letter of inquiry showed that the practice of using
arbitrary ratios of width of base to height of walls is general.
These ratios are very variable and generally no attempt °s
made to calculate the earth pressure back of the wall in order
to determine the direction and position of the resultant pres-
sure on the foundation. The term, “width of base,” is used
by some to designate the extreme width of the lowest footing
of the wall and by others the “neat work’ above the footing,
a difference in usage which has been the cause of much con-
fusion.

The use of a fixed ratio of width to height, which seems
to be common practice, leads to a neglect of the study of the
distribution of the pressure on the foundation. This is a
question of great importance, since it is well established that
movements from the original alinment, due to unequal settle-

which consider that the earth is a granular mass with some
assumed or determined angle of repose. In applying this
method it is immaterial whether the force representing the
earth pressure is considered as acting directly on the back of
the wall or if it is considered as acting upon a vertical plane
passing through the extreme back of the footing. In the
latter case the ferce representing the lateral earth pressure
must be combined with (1) the vertical force representing the
weight of the earth prism between the back of the wall and
the vertical plane considered, and (2) combined with the
vertical force representing the weight of the wall itself.

If the angle of repose of the earth is assumed as 134 to
1, the force per linear foot of wall, representing the resultant
of the earth pressure back of the wall acting on the vertical
plane referred to, will be as shown on the diagram, Fig. 1
for -the case of the top of the fill level with the top of the
wall; and diagram Fig. 2 for the case of the fill sloping up
from the top of the wall at an angle of 1% to 1 indefinitely.
In all cases y = the weight of a cubic foot of earth, H being
taken in feet. .

If in addition to the weight of earth, the wall is to sup-
port a track load, then the earth pressure by this same method
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ment, form a defect more common than any other. The in-
troduction of reinforced concrete retaining walls adds an-
other reason for requiring an analysis of the forces and pres-
sures. The committee calls attention to the importance of
making a study of each case, and particularly of the amount
and distribution of the pressure on the bed or foundation.

Notwithstanding the importance of an analytical treat-
ment, the committee deems it proper to, add a word of caution
on the acceptance of existing formulae, with the constants
usually quoted, without further investigation. There is a feel-
ing in some quarters that the direction and amount of the re-
sultant pressures and the distribution of the pressure over the
bed are not well represented by some of these formulae. If
these doubts have a sound basis, some of the present
tendencies in retaining-wall design are open.to criticism.
The committee hopes to present a fuller discussion in a later
report and possibly to obtain information on the pressures
developed.

The committee submitted the following method, which is
widely published and frequently used for determining the
pressures on the back and on the foundation of retaining
wells. Tt is based on the well-known Rankine formulae,

*Abbreviated from the report of the Committee on
Masonry of the American Railway Engineering and Mainten-
ance of Way Associdtion.

Fic. 3.

will be that indicated by the diagram Fig. 3.
In all cases the pressure on the foundation by this method
will be determined by the following formulae:—
B
When Q is equal to or greater than —.

<
P
Pressure at the tce = (4B—6Q)—.
B2
; i3
Pressure at the heel = (6Q—2B)—.
Bﬂ
B
When Q is less than —.
3
2P
Pressure at the toe = —. .
3Q

Where P = the vertical component of the resultant pres-
sure on the base. '

B = the full width of the base ip feet.

Q = the distance from the toe to where the force P cuts
the base. ; ;

The above method seems to be as rational as any that the
committee can present at this time. The constants given

(Continued on Page 833.)
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENCINEERS.—413
Dorchester Street West, Montreal. President, Geo. A. Moun-
tain; Secretary, Prof. C. H. McLeod.

QUEBEC BRANCH—

Chairman, L. A. Vallee; Secretary, Hugh O’Donnell,

P.O. Box 115, Quebec. Meetings held twice a month at

Room 40, City Hall.

TORONTO BRANCH—

96 King Street West, Toronto. Chairman, J. G. G.
Kerry: Secretary, E. A. James, 62 Church Street,
Toronto.

MANITOBA BRANCH—

Chairman, H. N. Ruttan; Secretary, E. Brydone Jack.

Meets first and third Fridays of each month, October to

April, in University of Manitoba, Winnipeg.
VANCOUVER BRANCH—

Chairman, Geo. H. Webster; Secretary, H. K. Dutcher,

40-41 Flack Block, Vancouver. Meets in Engineering

Department, University College.

OTTAWA BRANCH—

Chairman, C. R. Coutlee, Box 560, Ottawa; S. J. Chap-
leau, Box 203.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-
dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-
dington, Strathcona, Alberta.

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

AMERICAN MINING CONGRESS.—President, J. H. |

Richards; Secretary, James F. Callbreath, Jr., Denver,
Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING AS-
SO.CIATION.-—President, John P. Canty, Boston & Maine
Railway, Fitchburg, Mass; Secretary, T. F. Patterson,
Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, Wm, Mc-
Nab, Principal Assistant Engineer, G.T.R., Montreal, Que.;
Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago, Il

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-
retary, C. W. Hunt, 220 West s7th Street, New York, N.Y.

5irskt and third Wednesday, except July and August, at New
ork.

AMERICAN SOCIETY OF MECHANICAL ENGI-
NEER§.—29 West 39th Street, New York. President, Jesse
M. Smith; Secretary, Calvin W. Rice.

{\RCHITECTURAL INSTITUTE OF CANADA.—
Pre§1dent, A. F. Dunlop, R.C.A., Montreal, Que.; Secretary,
Alcide Chaussé, P.O. Box 259, Montreal, Que.

CANADIAN ' ASSOCIATION OF STATIONARY EN-
GINEERS.—President, E. Grandbois, Chatham, Ont.; Sec-
retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI-
ATIQN.—President, Peter Gillespie, Toronto, Ont,; Vice-
President, Gustave Kahn, Toronto; Secretary-Treasurer,
Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi-

dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young, ‘

Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI-
ATION.—President, J. F. Demers, M.D., Levis, Que.; Sec-
retary, F. Page Wilson, Toronto,

CANADIAN MINING INSTITUTE.—Windsor Hotel,

Montreal. President, W. G. Miller, Toronto: Secretary, H.
Mortimer-Lamb, Montreal.
CANADIAN RAILWAY CLUB.—President, H. H.

Vaughan ; Secretary, James Powell, P.O. Box 7, St. Lambert,
near Montreal, P.Q. ;

CANADIAN SOCIETY OF FOREST ENGINEERS.—
President, Dr. Fernow, Toronto; Secretary, F. W. H.

Jacombe, Ottawa.
CANADIAN STREET RAILWAY ASSOCIATION.—

| President, D. McDonald, Manager, Montreal Street Railway ;
Secretary, Acton Burrows, 157 Bay Street, Toronto.

CENTRAL RAILWAY AND ENGINEERING CLUB.—
Toronto. President, C. A. Jeffers, Secretary, C. L. Worth,
409 Union Station. Meets third Tuesday each month except
| June, July, August.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southworth, Toronto; Secretary, R. H. Campbell,
Ottawa.

! DOMINION LAND SURVEYORS.—Ottawa, Ont.
| retary, T. 17ash.

: EDMONTON ENGINEERING SOCIETY.—President,
iDr. Martin Murphy; Secretary, B. F. Mitchell, City En-
’ gineer’s Office, Edmonton, Alta. :

, ENGINEERS’ CLUB OF TORONTO.—g6 King Street
West.  Prtsident, A. B. Barry; Secretary, R. B. Wolsey.
| Meeting every Thursday evening during the fall and winter
months.

INTERNAL COMBUSTION ENGINEERS’ ASSOCI-
| ATION.—Homer R. Linn, President; Walter A. Sittig, Sec- .
retary, 61 Ward Street, Chicago, Ill.

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; Secrttary, S. Fenn, Bed-
ford Row, Halifax, N.S.

‘ ONTARIO PROVINCIAL GOOD ROADS ASSOCI-
ATION.—President, W. H. Pugsley, Richmond Hill, Ont. ;

Sec-

| secretary, J. E. Farewell, Whitby, Ont.
\ ONTARIO LAND SURVEYORS’
| President, Louis Bolton; Secretary,
fTemple Building, Toronto.

1 WESTERN CANADA RAILWAY CLUB.—President,
| Grant Hall; Secretary, W. H. Rosevear, 199 Chestnut Street,
| Winnipeg, Man. Second Monday, except June, July and
| August, at Winnipeg.

! WESTERN SOCIETY OF ENGINEERS.—1735 Monad-
| nock Block, Chicago, Ill. Andrew Allen, President; J. H.
J Warder, Secretary.

ASSOCIATION.—
Killaly Gamble, 703

| —_——ea——————
|

COMING MEETINGS.

Nova Scotia Society of Engineers: September g and 10,
Third annual meeting at New Glasgow, N.S, S. Fenn,
Halifax, N.S., secretary.

American Society of Civil Engineers.—Annual convention,
| Mount, Washington Hotel, Bretton Woods, N.H., July 6 to Q.
| Secretary, Chas. W. Hunt, 220 West 57th Street, New York.

American Railway Bridge and Building Association,—
| October 19-21. Nineteenth annual convention at Jackson-
| ville, Florida. Secretary, S. F. Patterson, Boston & Maine
‘ Railway, Concord, N.H. :
| National Irrigation Congress.—Seventeenth meeting,
' August o-14, at Spokane, Washington ; Arthur Hooker, Secre.
| tary, Board of Control, Spokane, Wash.

i American Institute of Electrical Engineers.—June >8th.
| Annual convention, at Frontenac, N.Y. Ralph W. Pope,
Secretary, 33 West 30th Street, New York City.

American Society for Testing Materials:—June 20th,
' July 3rd. Annual meeting at Atlantic City, N.J. Edgar
| Marburg, Secretary, University of Pennsylvania, Philadelphia,
Pa.

League of American Municipalities.—August 25-27.
Thirteenth annual convention at Montreal, Que. John Mac-
Vicar, Secretary, Des Moines, Iowa.

American Society of Municipal Improvements.— Novem.
ber o-r1. Annual convention at Little Rock, Ark., U.S.A.
A. Prescott Folwell, Secretary, 241 W. 30th St., New Vork
City.

\
|
1
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(Continued from Page 826.)
apply only to earth that will stand on a 1% to 1 slope, and it
must be borne in mind that the pressure on the foundation
should never exceed the safe bearing pressure on the material
considered.

Means should always be provided for draining the earth
back of a wall, otherwise the wall will be subjected to hydro-
static pressure, which will greatly increase the lateral thrust.

The foundation for a wall should always be placed below
frost. Usually a wall designed to resist overturning will be
secure against sliding on its foundation, but this feature
should receive careful attention. The frictional resistance on
the base, combined with the abutting resistance of the earth
in front of the wall, must be greater than the horizontal
thrust of the earth back of the wall, in order to prevent slid-
ing of the wall on its foundation.

—_———-d—————

SYSTEMATIC PATCHING OF MACADAMIZED
ROADS WITH A SPECIALLY DESIGNED
STEAM ROLLER AND WATER TANK.*

By J. S. Pickering,{ M. Inst. C.E.

While so much attention is at the present time being
devoted to new methods of road surfacing in order to meet
modern requirements, it is remarkable that little or no con-
sideration is given to the simple but important operation of
repair and maintenance by systematic patching. The prac-
tice now prevailing, both in towns and country districts, is
to allow the roads to get into a general state of disrepair,
and then to resurface them, or, where patching is attempted,
the depressions are, as a rule, filled in with loose stone,
which is left to be ground to dust or to be scattered by the
fast-moving traffic, a system—or, rather, want of system—
which cannot be too strongly condemned. However care-
fully a macadamized road is made, depressions will appear
in the surface long before the road actually requires re-
coating, and if these defects are neglected the life of the
road must necessarily be shortened. If a newly-macadamized
road is kept under observation during wet weather it will
be seen that inequalities of the surface, which at first
appear to be small and unimportant, gradually develop with
the action of the traffic and the rain water, until depressions
occur which allow the water to be retained and the structure
of the road to be weakened. Instead of allowing these
depressions to remain and to become worse yvear after year,
they should be systematically repaired as they appear.

When the roads are dry and hard the depressions should
be neatly cut out and filled in with suitable patching metal,
the smaller material removed being applied with any addi-
tional ‘material necessary for binding purposes. After
periods of rainfall the surface may not require to be loosened,
and in this case the depressions should be filled with metal
of a suitable gauge and covered with new binding material.
Rolling . and watering should then be proceeded with until
the surface is uniform with the adjoining portion of the
road. A patch applied in this manner may not require a
shovelful of metal, but it necessitates the application of
water and the use of a steam roller. In practice it is found
inconvenient and costly to use an ordinary steam roller and
a water cart for patching purposes, the result being that the
work is seldom systematically carried out.

The author has overcome these difficulties by the use
of a _specially-designed steam roller and water tank com-
bined. ; .

The length of the roller over all is 12 ft. and the width
- 5 ft. The rolling wheel, which is placed at the rear, and on
which the bulk of the load is concentrated, is 3 ft. 6 in wide

* Paper read at the recent Road Conference convened
by the County Councils Association of Great Britain at the
Institution of Civil Engineers, April 3oth to May 2nd, 1909.

+ Borough Engineer, Cheltenham, England

and 3 ft. 6 in. in diameter. A water tank of 200 gallons
capacity is placed over the rolling wheel, the water being
distributed behind through a perforated pipe 3 ft. wide.
The distributor is divided at the centre so that a spread of
either 18 in. or 3 ft. may be given. The top of the water
tank is formed into an iron box in which cast-iron blocks
are placed to enable the weight on the rolling wheel to be
adjusted to the work it is required to do. The following are
the weights of the machine under different conditions:—

Tons. Cwt. Qrs.

Weight on rolling wheel without added

weights and with water tank empty... 4 7 1
Weight on rolling wheel with tank full

of water but without added weights... 35 6 1
Weight on rolling wheel with water tank

IR S SIRTE < 2 0 W s AR N LY 5 18 3
Weight on rolling wheel with tank full

of water and added weights........... 6 17 3
Total weight of machine without added

weights and with water tank empty... 6 19 2
Total weight of machine with added

weights and tank full of water........ 6) 10 o

This roller has now been in daily use for the past nine
months, and is found in every way satisfactory. It does its
work quicker and better than an ordinary steam roller, and
its cost has already been more than saved in economy over
the old system of carrying out repairs. The staff engaged
in patching consists of the roller driven and two men. The
metal used for patching is drawn by the roller in a dobbin
cart, which holds about two tons. The roller travels at the
rate of six miles an hour, and when rolling the speed is
reduced to about two miles per hour. The water tank is
filled from the fire hydrants, or when working outside the
water-main area the supply is taken from the nearest water-
course, a steam water-lifter, with suction hose, being pro-
vided for this purpose.

The process of patching is a very simple operation, and,
as the same men are employed for the work, they become
so expert that it would be impossible a day or two after the
patching is carried out to detect the position of the de-
'pressions in the road which had been made good. In order
to show the sensitive and easy reversing action of the '
engine, it may be mentioned that the roller can be made to
pass over a patch 18 in. long no less than thirty times in a
minute. It is surprising to find what a small quantity of
water. is' required when it is properly applied. The two taps
governing the supply to the spreader at the rear are under
the control of the attendant and not of the roller driver, so
that the supply to the area being rolled can be regulated
without waste.

When not required for road repairs the engine may be
used as a tractor or for street watering purposes, a tipping
body to carry four  tons and a water tank to hold 1,000
gallons being made interchangeable. Springs are fitted on
the main axle for use when hauling or street watering. A
suitable chocking arrangement is provided to make the
springs inoperative when rolling. This, however, has not
been found necessary in practice, and the springs have a
decided advantage in rendering the machine much less
noisy in use than an ordinary roller.

The machine is most suitable for rolling tar-macadam
roads, and it has been found specially serviceable in backing
up street crossings and in maintaining at a proper level the
narrow strip of carriageway which is always a source of
trouble where it adjoins a tramway margin. It has also
been used with success in finishing off a mewly resurfaced
road after the heavier rollers have partially consolidated the
material, the advantage being that a true and compact sur-
face is obtained without crushing the road metal. The roller
could be made still more useful if it had attached to it a
single-tined scarifier. The author believes that if suitable
patching rollers were employed by county authorities there
would be considerable improvement in the condition of the
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roads throughout the country, and the cost of maintenance
would be appreciably reduced. The number of rollers usually
provided by not permit of the
patching work being carried out systematically, and even if
the rollers could be spared for this purpose from their usual
work of resurfacing, they would be found too cumbersome
and unweildy to properly perform the work, and the use of
horse-drawn water carts would be found too costly and im-
practicable. There can be no doubt about the economy ot
mending roads under the system advocated, to say nothing
of the convenience to vehicular traffijc. The author believes
that the proverbial ‘‘stitch in time’’ is as true in its appli-
cation to the repair of roads as in any other connection, but,
simple and patching ma-
cadamized its

county authorities does

elementary as the

roads may

process of

appear, the fact that, although
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importance is generally recognized, it is seldom carried out |

in a systematic and scientific manner is a sufficient reason
for bringing the matter before the conference.

It should, perhaps, be mentioned that the roller de-
scribed is not protected in any way by patents.

————

MULTIPLE STARTERS FOR LARGE DIRECT-

CURRENT MOTORS.

Starting devices are required for all direct-current
motors, except in the smallest sizes, in order to limit the
current which would flow through the motor when first con-
nected to the circuit. With small motors, face-plate rheo-
stats are used extensively, and give a high degree of satis-
faction, but for large motors it is impractical to build a
satisfactory face-plate rheostat which will be free from
sparking under the large current handled. Furthermore,
large motors are capable of producing far more damage
when handled by a careless operator than small motors are,
and it is, therefore, particularly advisable to have starting

devices which are proof against careless and ignorant
operators.
[————
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Blow-Out ===
or/8
g
3
1\ S
Bt ¢
sl 14| |3] el |/ 3§ §
Ny 3
S @ §
J}grﬂnb JSwitches
| No-Wollage Release =~ ke;/kfancﬂ
PushButton
Shunt Field
I -——WW
JSerres Freld

Fig. 1.

For such reasons as suggested above the Westinghouse
Electric and Manufacturing Co. has constructed a line of
multiple switch starters for motors from 50 to 6oo horse-
power, which are made up of a number of single-pole, butt-
joint switches, mounted on a slate panel, with a separate
resistance. The general appearance of a double-pole starter
for low voltage circuits is given in Fig. 1. The motor is
started by closing the switches, one at a time, in regular
consecutive order from right to left. In the double-pole
type as shown in Fig. 1, the closing of the first switch con-
nects one side of the motor circuit to the line; closing the
second establishes the shunt field circuit and the armature
circuit, the latter through the entire field starting resistance.
Each succeeding switch short-circuits a section of resist-
ance; the last one also provides a permanent circuit for no
voltage and overload release coils.

June 23, 1909.

It is impossible to close the switches except in the
proper order, as they are interlocking. The switch on the
extreme right, facing the board, must be closed first, and
each switch when closed permits the closing of only the one
next on the left, and is itself locked until the first switch is
opened. Thus the motor canmot be started and thrown
across the line in a shorter time than is required to close
all of the switches, one by one. To limit the current to full-
load value one minute should be allowed for starting; if
started in half this time the current will be 50 per cent.
greater.

Fig. 2.

As an additional protection in starting, the low-voltage
release device which operates the first switch is not con-
nected permanently to the line until the last switch is eclosed,
and the first switch will remain closed only while the no-
voltage release magnet is excited. If current is cut off from
this coil for any reason the switch will open and release all
the others. Therefore, in order to be able to keep the
switches closed while starting, an auxiliary circuit for the
no-voltage release magnet is closed by pressing a push-
button until the entire starting resistance is short-circuited.
This insures against an operator inadvertently leaving part
of the switches open.

On the double-pole starters the first two switches are
single-pole circuit-breakers, but on the single-pole starters
the first switch only is a circuit-breaker. Powerful blow-out

coils are provided on these breakers to prevent injurious
arcing when the circuit is opened.
The overload release opens the circuit of the low-

voltage release magnet, and, since this magnet must be
excited while starting as well as while running, the motor is
protected from overloads at all times.

Fig. 2 shows a diagram of connections for a single-pole
starter with six sections of resistance.

_—  eca———

RAILROAD ORDERS.

(Continued from Page 825.)

7276—June 16—Authorizing the WeHand County Lime
Works to lay and maintain a 3-inch gas pipe under the
G.T.R. where the same crosses the highway between Lots
27 and 28, Con. 1, Township of Wainfleet, County of
Welland, Ont.

7277—June 16—Ordering the G.N.R. Co. (operating the
V.W. and Y.R.) shall forthwith file and make public rates
on lumber, shingles, and articles taking the same rates in
the special tariffs of the C.P.R., via New Westminster or
Vancouver, B.C. ‘ .

7278—June 8—Dismissing application of the municipal
corporation of the village of Coteau, Que., for Order
directing the G.T.R. Co. to open Omaha Street and Rue de
IEglise in the village of Coteau, Que.
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Wesltern Horizon

Star Map for July 1st, 1909, 10 p.m.

STAR MAP, SHOWING THE PRINCIPAL STARS,
VISIBLE AT 10 P.M., JULY 1st, IN
LATITUDE 45° N.

L. B. Stewart, D.T.S.

The table below gives the apparent places of the bright-
est of these stars for July 1sth at transit across the meridian

of sh W. of Greenwich.
R 0AL Decl.

Star Mag. h.m. s. R
B Cassiop ............ be 2.4 0 04 20.4 + 58 38 42
a Cassiop...ceeuse 2 0 35 2I.3 4 56 02 o8
o Cassiop.eeeneriecanns 23 O 51 13.5 + 60 18 16
a Ursae Min. (Polaris) .. 2.1 1 26 28.5 + 88 49 0o
2 Urse Mai. coon i " 2.4 10 56 21.0 4+ 56 52 25
a Urse Maj. co....s 20 10 58 06.7 4 62 14 45
B Leonis cicoveescovase . 2.2 71144 28.3 - 415 04 54
o Urse Maj. ...... 2.5 II 49 03.0 4+ 54 12 16
0 Urse Maj., ..ieveesee ' 3.4 7 12 20558 4857 32 31
& Urse Maj. .cccvonsns 1.8 12 50 02,2 4 56 27 27
CiUrse Maji +ssvsavens - 2.0 52320 16.6'5 4785 24 15
a Virginis (Spica) «uu.ee 1.2 18 20 24.4 _ 1041 17
NUes® Maj. os iisvvene 1.9 I3 43 58.3 9 46 1
a Bootis (Arcturus) .... 0.3 I4 II gr.s i ‘:9 ;8 2;
a Libree .....ccevenen. 2.9 1445517 _ 1539 57
LIEIbE | Jie oo s R uTwe 28 1512078 _ 9o02 56
@Ophinchi "l elsae 2.1 17 30 44.4 + I2 37 35
@ Lyre (Vega) .vievese or 18 33 53.6 4+ 38 41 59
@ Aquilee (Altair) ...... 0.9 1I9 46226 4 83742

Determination of Azimuth by the Pole Star.
The following table gives the azimuth of Polaris on
July 1st, 1909, for places in longitude sth (= 75°) W., and
at certain standard times T:

T Sid. Time l Lat, = 44° Lat,=48" L at=g"
P.M. A a A a A a
Boo| 14 37 435 o a2 38 +25 o 5 46 +26 0 34 35 429
B 3o | 15 o7 48.4 41 29 423 4 29 “+a8 48 12 +ay
900 | 15 37 534 52 40 | 422 56 29 423 1 o112 | 42§
930 | 16 o7 s8.3 1 02 59 “+20 1 o7 3¢ 421 13°14 +a3
1woo |16 38 oza 12 16 +17 17 33 +19 24 04 +20
1030 | 17 o8 o822 20 21 | 415 26 14 | +16 33732 | +17
1100 | 17 38 13.1 27 06 | 42 83 sf +13 4r 28 | +14
11 30| 18 o8 180 32 24 | + 9 9 14 |+9 47 43 | +ro0
1200 | 18 38 229 36 o8 | 45§ 43 17 |+ 6 52 10 ' + 6

In this table azimuths are reckoned from the N. in the
direction E.S.W. The quantity a is the error in the azimuth
resu'ting from anm error of 1m. in the time. It will serve to
show the best time to observe if the watch correction is not
well determined. The azimuth for any other latitude may
readily be found by interpolation.

The standard time corresponding to any azimuth given
in the table for a place whose longtitude differs from sh,
and for some other date, may be found by the formula:—

T' =T+ (L — sh) (1 —o0s.16) —d X (3m 55s5.9).

Where

T’ = the required time.

T = the time for July 1st.

L = the iongitude.

d = number of days elapsed since July 1st.



The difference L—sh must be algebraic, and in multi-
plying by 0s.16 it must be expressed in minutes of time.

To illustrate this, take the following. example:—At a
place in latitude 49° 20’ N., longitude 80° ( = sh 2om) W,
an observer wishes to take an observation for azimuth be-
tween 8 and 9 p.m. on July 8th.

Here the interpolated value of the azimuth for 8Sh 30m
is o° 45’ 38, interpolating by second differences, and the
corresponding time for the given longitude and date is:—

8h 30m oos L
+ 19 56.8 ( = 20m — 20 X% 05.16)
—27 31.3 (= 3m 555.9 X 7)

=8h 22m 25s.5. :

To determine the meridian the observer then points to
ths pole star at the above computed time, after setting his
vernier at a reading equal to the above azimuth, clamps the
horizontal circle, and then turns the vernier to zero.

Determination of Time.

If the direction of the meridian is known approximately,
the correction of a watch on standard time may be found by
observing the watch time of transit of a star. The star’s
R.A. is then the sidereal time of transit, and the correspond-
ing standard time may be found as follows:—First find the
sidereal time corresponding to one of the standard times of
the.above table for the date and place of observation by the
formula: S=8+d x (3m 56s.555) — (L — sh).

Where

S = the required sid. time.

S’ = the tabular sid. time,
and d and L have the same meanings as above. Then the
required standard time of transit of the star follows by the
formula ;:— T=T+ (a—S) (1 — o0s.16).
Where

T = the required standard time of transit of the star, and

T' = the tabular time corresponding to S,

a = the star’s R.A.

To illustrate the use of these formulae, let us assume
that the meridian transit of the star Arcturus is observed at
the watch ‘time 7h. 26m. 28s. 8 at the same place and date as
above; to find its correction on standard time,

h. oy -8
Sidereal time, 8h. com. (table.... = 14 37 43.5
7:X (sm 560, Bya) o, o L0, ST u S = 27 359

10 05 10.4
Difference of longitude ............ = 20 00
ST Rl R T o T =14 45 10.4
O T N I = 1411  31.5
Rl o e L TN emelonaitil < M Y.L
Pt MO8 X6 ag o Dl e AL = 5.4
Equivalent mean time interval .,... ", =133 45
T s T BB T = 8 00 o0
BTN Sl 0 o il S0 = 7 26 173
WatBh - oo O sttt = 7 26 28.8
WAtEN - f3dh ~d  dealemio i did sty = 11.2

i SR TR S

The methods described above do not take account of

changes in the star places, but with ordinary field instru-
. ments and for short periods of time these are negligible.

—_————-e——

CRAND TRUNK PACIFIC BRANCH LINES
COMPANY.

The Grand Trunk Railway Company of Canada has
received subscriptions for $5,000,000 4 per cent. first mort-
gage bonds of the Grand Trunk Pacific Branch Lines Com-
pany. The issue price is 97 per cent.

As indicated in the title, the proceeds of the bonds are
to be applied in the construction of branch lines in the Pro-
vinces of Saskatchewan and Alberta. Of the amount offered
half is unconditionally guaranteed both as regards principal

836 THE CANADIAN ENGINEER
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and interest by the Government of the Province of Sas-
katchewan and the other half in a similar manner by the
Province of Alberta. The amount is part of a total au-
thorized of $9,174,500, of which $2,608,000 is in connection
with lines to be constructed in the Province of Saskatchewan,
the balance of $6,566,500 is in respect of branches in the
Province of Alberta. These branch lines will be worked
under agreement by the Grand Trunk Pacific Company, and
will form important feeders to that portion of the Grand
Trunk Pacific Railway from Edmonton to Lake Superior,
about 1,250 miles, which it is confidently expected will be
open for traffic in the autumn of this year. The bonds are
secured as a first charge upon the railway, equipment, etc.,
and include an unconditional guarantee on the part of the
Government, which will also be endorsed on each bond.

————

The Labor Department has prepared a detailed statist-
ical report of building operations in Canada for 1908 as
shown by statistics gathered in all the municipalities of 5,000
and upwards. ‘The total value of the buildings erected in the
localities reporting was $51,223,308. Of this the City or
Toronto had contributed 911,705,436, being as in 1907 and
1906 the locality in which building was most active during
the year. Vancouver with $5,050,803 stood second, Winni-

peg with $5,513,700 stood third, and Montreal with $5,062,-
326 stood fourth. In the previous year Montreal stood
second, Winnipeg third, and Vancouver fourth with totals
considerably higher except in the case of Vancouver. The
remaining cities in which the value of building during 1908
exceeded $500,000 were as follows :—Edmonton, $2,540,847;
Ottawa, $1,704,073; Fort William, 81,560,835 Hamilton,
$1,331,182; Victoria, $1,230,470; Calgary, $1,004,250; Lon-
don, $806,330; Halifax, $852,271; New Wesminster, $600,-
000; Three Rivers, $581,000; Quebec, $546,248 ; Welland,
$525,000; Regina, $516,656; Moose Jaw, $500,000. Com-
parative returns relating to the value of buildings in 1908
and 1907 were obtained in the case of forty-four cities. In
these cities the total value of buildings erected in 1907 was
$56,305,802, and in 1908 $40,452,238.

A chart furnished to the New York Chamber of Com-
merce by one of its members, Julio F. Sorzano, A.S.C.E.,
S.I.C.F., I.C.E., etc., and published by that body, shows in
an interesting way the expansion of ocean steamers in
periods of ten years since 1840. In that year the “Great
Western’” was the marvel of the Atlantic. She was 60 metres,
or less than 200 feet, in length, while the “Britannia’ and
‘“Hibernia’” had by 1850 carried the record to 70 and 8o
metres, respectively. Then came the ‘‘Asia,” 250 feet in
length, and the larger and more celebrated “Persia,” Cap-
tain Judkins, which floated at the time of the great exhibition
of 1851. These were all side-wheelers, and so was the giant
of 1858, the “Great Eastern,” though she had a screw as
well. Among the first ocean single-screw steamers of the
next ten years was the “Washington,” 310 feet, and after
her, at intervals between 1870 and 1880, the larger “Oceanic?”’
and “Britannic,” followed about 1885 by the “Umbria’’ of
460 feet, which was called a flyer. Ten years later came the
double-screw ‘“Campania,”’ 540 feet, and in rapid succession
since then have been seen the ‘“Deutschland” and “Lusi-
tania,”” also the “Olympic,” of 860 feet. All these were

screw boats.

The Dominion Iron and Steel Co.’s output for the month
of May has just been compiled, and is considered a very

satisfactory one. The figures are as follows:—
Gross tons.

Pig 00D DYORRCER) - 3 romth e Ca ok ot e e e 22,402
Steelyipgroduced [z 1oL aSERGN Sl il o 25,050
TOtALSHiDIERt 7 aiit L R b s e S A 19,000

The annual general meeting is to be held on the 17th,
when the directors’ report on the operations of the past year
will be submitted. It is expected that this will show a greater

volume of business than in the previous year, with somewhat -

less earnings, which was due to the fall in steel prices.
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CONSTRUCTION NEWS SECTION

Readers will confer a great favor by sending in news items from time to time. We are particularly eager to
get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, eto.
Printed forms for the purpose will be furnished upon application,

TENDERS.

TORONTO.—Tenders will be received up to Friday,
July 2nd, for chopping, clearing, stumping, and grubbing a
New Brunswick wagon road from the Montreal River at Smythe to Gow

PINK ROCK.—Tenders will be received until Monday, | Ganda.  The length of the road will be about 27 miles. F.
July sth, for the construction of a Wharf Extension and Break- | Cochrane, Acting-Minister of Public Works. (Advertised in
water at Pink Rock. Plans can be seen at the offices of E. T. | The Canadian Engineer.)

P. Shewen, St. John, N.B., and Geoffrey Stead, Chatham, | TORONTO.—Tenders will be received until Tuesday,
N.B. Napoleon Tessier, Secretary Public Works Depart- | 2gth June, for asphalt, bitulithic and brick pavements, grad-
ment, Ottawa, Ont. 1 ing, curbs, concrete sidewalks, and sewers, on some forty
Nova Scotia. | streets. Address, Joseph Oliver (Mayor), Chairman Board

HALIFAX.—Tenders will be received until Wednesday,. of Control.
gane soth, | for dthe construction of vault lining, vestibule lin- | TORONTO.—Tenders will be received until Monday,
ing and vault doors, specie vault, Hahfax,. N.S., Post Oﬂicev. sth July, for concrete foundation work in connectimn with
Plans can be i?en a;]zd fgrms of ter'xder obtained from C. E. W; | this extensions to the Ontario Government Buildings. H. F.
DOdV_"ell"‘ RESI Snt nglireer,lHahfax, -and at Department of | McNaughton, secretary, Department of Public Works. (Ad-
Pub:ec Works, Ottawa. Napoleon Tessier, Secretary. vertised in the Canadian Engineer.)

Quebec. : ! . s

MONTREAL.—The town of Ste. Anne de Bellevue 1"‘ OTTAWA.—Tenders will be received unulh]uly hlst}: :;:
ready to grant a franchise for the construction of a system of | the supply of coal for the Public Buildings throughou ef
waterworks. Write J. Boileau, 26 St. James, Montreal. ‘ Dom}mm} Napoleon Tessier, Secretary, Department o
Bitario. ‘ Public Works.

ARNPRIOR.—Tenders will be received until July 3rd | Manitoba.
for a steel bridge with concrete piers and abutments. Mac- : WINNIPEG.—Tenders will be received until August
allum & McAllister, engineers, Continental Life Building, | 2nd and August 16th for hydraulic, electric, and auxiliary
Toronto. (Advertised in the Canadian Engineer.) equipment for the generating station at Point du Bois. For

CHAPLEAU.—Tenders will be received until July sth for | plans, etc., apply Smith, Kerry & Chase, engineers, Toronto
waterworks equipment. W. H. Farrell, Town Clerk. Willis | and Winnipeg; Wm. Kennedy, jr., Y.M.C.A. Building,
Chipman, C.E., 103 Bay Street, Toronto. (Advertised in| Montreal, and M. Peterson, secretary, Board of Control,
The Canadian Engineer.) | Winnipeg.

METAPEDIA.—Tenders will be received until Friday, WINNIPEG.—Tenders will be received up to Friday,
July o, for the construction of approaches to the highway | July 2nd, for the supply of fence posts, cedar, tamarac or iron
bridge across the Restigouche River at Metapedia, Province | for approximately twenty miles of fencing. M. Peterson,
of Quebec. Plans can be seen at the offices of E. T. P.| Secretary Board of Control.

Shewen, }:{eﬁd?t I.Sngme;r,r?t. John, N.B.; C'_ E. W. DO(%'( WINNIPEG.—Tenders will be received up to Friday, July
well, ReS1_ ent Engineer, Halifax, N.S..;.]. L. Michaud, Resi-| .4 ¢ the supply, free on board cars at Winnipeg of ap-
dent Engineer, Merchants .Bank Building, Montreal, Que., proximately twenty miles of wire fencing. M. Peterson, Sec-
and at the office of the Chief Engineer of the Intercolonial retary Boa'rd of C;)ntro]

i Bire N i - - d o
Railway, Monctor.n, N apoleon Tessier, Secretary, De YORKTON.—Tenders for electric light wiring and fit-
partment of Public Wogks, Ottawa. 6 ¢ he P Off Land Office and Customs Building

PETERBOROUGH.—Tenders for grading, sodding, | 'n&$ for the Fost Uliice, Lan R 5

f X 3 % will be received until Friday, July 2nd. ‘Mr. J. W. Christie,
drives, concrete and stone work, and interior fittings for the oiton: Navol Tessi S Department of Public
drill hall will be received until June 28th. William Blackwell, | ¢ k“’“' O O
architect, Peterborough. Napoleon Tessier, Secretary, 1 i Ortea,
partment of Public Works, Ottawa. Alberta,

FORT WILLIAM. —Tenders will be received until July CLARESHOLM.—Tenders will be received until June
sth for electric wiring and fittings in Post Office building. | 28th for the construction of about six miles of pipe line in
Address, W. T. Rankin, Fort William, or Napoleon Tessier, | connection with waterworks. P. Turner Bone, engineer, 340
Secretary, Public Works Department, Ottawa, Ont. 4th Ave. W., Calgary.

TORONTO.—Tenders will be received until June 28th
for excavation work in connection with new St. Paul’s Church,
Bloor Street East. E. J. Lennox, 164 Bay Street.

TORONTO.—Tenders will be received until June 3o0th CONTRACTS AWARDED.
for a reinforced concrete arch over the Humber River. Frank R
Barber, C.E., engineer for the municipalities. (Advertised New Brunswick.
in The Canadian Engineer). MONCTON.—The following figures were submitted 1o

TORONTO.—The Board of Education accepted the fol- t_he City Council in connection with new plant at the electric
lowing tenders: Soft coal, P. Burns & Company, $5.48 a ton; light station :—

~hard coal, Connell & Company, $5.15 to $5.30 a ton; hard-

— e -

Copper Waterproof

wood at $7.50 per cord and pine at $4 47 per cord to P. Burns : \ Wire. Wire.

& Company. Canadian General Electric Co.... $93.93 * $80.75
~ TORONTO.—Tenders will be received by the city of |  Sumner Company . ............. *94.35 85.00

Torpnto up till noon of June 3oth, 1909, for laying between 3 ;

350,000 and 450,000 duct feet of underground conduit. For *Accepted, and orders doubled in each case.

specifications, form of tender, etc., apply Electrical Depart-

4 z T i f St. Cathari iven
ment, City Hall. (Advertised in The Canadian Engineer.) l e e il et

a contract for four transformers at $221. Tenders were open-
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ed for genmerator, engine and boiler for electric light works
as follows :—

Babcock and Wilcox, Montreal—
ot LR ot e N O R 82,330
Robb Engineering Company, Amherst, N.S.—

Return tubular boiler, 125 horse-power.. 1,040

Robb Mumford boiler, 150 horse-power. .. 2,100
Robb Engineering Company, Amherst, N.S.—

Robb-Armstrong Corliss Shgine T 5,448

Compound engine, 450 horse-power ...... 6,522
Canada Foundry Company, Toronto—

Return tubular boiler . ......oovveonn.. 1,495

S PG R 5 ) R S S i e 1,185

Water. tithe hojler /74 1 =i i R 2,015
John McDougall Caledonian Iron Works Co.,

Limited, Montreal—

165 horse-power return tubular boiler.... 1,190

Water ‘tibe ‘bailer - 7 oL PRG0S 2l 1,817

Genetiitor: [ R e R A SRR 6,000
E. Leonard & Sons, London, Ont.—

Simple Corliss engine . .:..vetveeeneeenn. 3,375

Compound Corliss engine, f.o.b., cars,

Moncton: heseriost i naik 1 oa il dis 5,050

Return tubular boiler . ................... 1,063
Canadian General Electric Co., Toronto—

(Generaton | oF v Bame tnoihi sl s 6,745

Engine and generator . ................. 13,110

Engine, hoiler and generator ............ 16,120

RODD eh @ ias S e ME S toL L e e 13,272

Cross compound engine . ............... 14,325
Canadian Westinghouse Co., Hamilton—

et el N IR SN e 7,395
I. Matheson & Co., New Glasgow, N.S,—

Return tubular boiler, with dome ........ 1,100

BROUL BOMe™s 55 vis it b i s 1,050

Laurie & Lamb, Montreal— .

THE CANADIAN ENGINEER

Compound engine and generator. .......

10,500

Goldie & McCulloch, Galt, Ont—
Corliss simple: engine . ...oiiuuvisinl.) 5,289
Corliss compound oo oy SRS IR S B 8,352
Boilers, return tubular R B W ey 1,055
Watertde L 00 TesTnt R bidls TEE R 3,218

Thc tenders were referred to’Engincer Edington to consider
n detail and report at a later meeting.
Quebec,

MONTREAL.—The Westmount Council have awarded
th§ following contracts :—Babcock & Wilcox, 200 horse-power
bO}Ier, 84,500; Bishop Construction Company, incinerator
boiler house extension, $9,313,
Ontario,

OTTAWA.—The civic coal
Butterworth a¢ $7.15 a ton.

OQTTAWA.—A contract has been awarded for the con-
; experimental plant at Ottawa to be used by the
Mines Branch for ascertaining the value of peat in making
will cost about $13,000. The
n given to Doran & Devlin, of Ottawa, the

contract was given to J. G.

lowest tenderers.

TORONTO.~Tenders were aw,
partment of Public Works for a nu
new trunk wagon road which is being built from Sudbury to
Saglt Ste. Marie. The successfu] tenderers were as follows :
Bridge over Vermillion River at Whitefish, to Dickson Bridge
Company, Campbellford, $15,000; bridge over the Spanish
River at Nairn, steel and concrete, to Dickson Bridge Com-
pany, Campbellford, substructure to Green, Sinclair & Camp-
pel, Toronto, $12,000; bridge over Murdoch River in Nipis-
sing, to M. A. Piggott & Son, Hamilton, $3,500; bridge at
Courchasse Bay, to William Doust, Township Cosby, $3,500;
bridge over Wabigoon River at Dryden, to Morrom & Beatty,
Peterborough, $6,300. The contracts call for the work to be
completed by October 1st, and tenders for the remaining
bridges are now bheing called.

arded recently by the De-

June 23, 1909,
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ST. THOMAS.—For special steel track in connection
with Ross Street subway, the following tenders were received :

Montreal Steel Works (f.o.b. Montreal)...... $1,477
Nova Scotia Steel Corporation . ............. 1,485
Dawson & Company, Montreal .............. 1,550

PETERBOROUGH.—The Water Commissioners‘ recently
awarded the contract for the new concrete dam, pumping sta-
tion and pumps. The contract for building the dam was
awarded to the Bishop Construction Company, of Montreal,
and for the water wheels and pumps it was divided between
the Wm. Hamilton Company, of Peterborough, and the John
McDougall Caledonian Iron Works, of Montreal. Cost of
dam, $120,000. :

GUELPH.—The City Council will pay $1.85 a yard for
concrete pavements and $2.40 for vitrified brick, with curb.

WEST TORONTO.—The C.P.R. have let a contract for
the extension of their erecting and machine shop to Bishop
& Buchanan, of Owen Sound and Peterborough, at $30,000,
and for remoulding the engine house to Green, Sinclair and
McDermott, Owen Sound, at $16,000.

GUELPH.—A. McConnell: has been given a contract
for sand and gravel, for the aerial beds, at 15C. a yard.

GUELPH.—For permanent road work, to be done this
summer, the Council has let the following contracts:—
Quebec Street East (Penn vitrified brick), Blight & Fielder,
Chatham, $4,504.07; $2.29 per square yard. Quebec Street
West (Penn vitrified brick), Blight & Fielder, $6,707.40;
$2.18 per square yard. Paisley Street (macadam), Conn &
Company, $2,730.15; $1.25 per square yard. Macdonnel
Street East (concrete macadam), Blight & Fielder,
$12,568.80. Woolwich Street (cement macadam), Conn &
Company, $32,155.75; $1.84 per square yard.

Manitoba.

WINNIPEG.—Davidson Bros., cox‘?tractors, Winnipeg,
have received the contract for the erection of 34 stations along
the N.T.R. lines. The work covers all the stations between
Winnipeg and Fort William. The contract was originally
awarded to J. J. Vopni, but has been sub-let by him to David-
son Bros.

WINNIPEG.—The contract for the construction of the
addition to the elevator of the Ogilvie Flour Mills Company
at Fort William has been let to the Barnett & McQueen Co.

WINNIPEG.—Brown & Barker have secured a contract
for the new Aberdeen school, which is to cost $62,800.

WINNIPEG.—The Robert Mitchell Company, of Winni-
peg, have been awarded the contract for installing the elec-
trical fixtures in the new Grand Trunk Pacific Depot, to cost
approximately thirty thousand dollars.

British Columbia. .

VICTORIA.—The Hassam Pavement Company have of-
fered to lay a 6-inch pavement on Douglas Street for $2.25 a
yard.

VANCOUVER.—The tenders received by the Works
Board for block-paving Westminster Avenue from the bridge
to Seventh Avenue are as follows :—Palmer Bros, fir, $43,000;
cedar, $32,500; Christian & Hartney, fir, $47,848; cedar,
$44,787. TIronsides, Rannie & Campbell, fir, $50,204.75 3
cedar, $40,004.75. M. P. Cotton, fir, $45,154; cedar, $37,.-
350. T. R. Nickson, fir, $46,300; cedar, $30,000. The
board favoured the use of cedar blocks in preference to fir.

VANCOUVER.—The Coquitlam Council has awarded
contracts as follows:—Gravel on Prairie Road, Pringle &
Leavell, 65c .per yard; grading on Prairie Road, E. Simp-
son, $105; gravel on road north of CiPR., E. Simpson,
65c. per yard; gravel on Back Ditch Road, J. R. Veale, at
8sc. per yard; ditching on Cole Road, A. Jackson, $8 per.
chain. i
Fureign.

CLEVELAND, OHIO.—The contract for placing the
concrete piles in the foundations of the Denison-Harvarg via-
duct at Cleveland, Ohio, has been awarded to the Raymond
Concrete Pile Company, of New York and Chicago.  The
viaduct will span a stretch of low land situated on the out-
skirts of Cleveland. A. M. Felgate, county bridge engi-

i
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neer; Concrete Steel Construction Company, general con-

~ tractors.
— e oe—

RAILWAYS—STEAM AND ELECTRIC.

- New Brunswick. g

ST. JOHN.—That section of the G.T.P. between Monc-
ton and Chipman will be completed this fall.

FREDERICTON.—Wheaton Bros., Folly, N.S., have
been awarded a contract for the construction of a railway from
_the Drummond Iron Mines in Gloucester County to Bathurst,
where smelters and shipping facilities will be constructed.
This road will be sixteen miles in length.
ontario.

" OTTAWA.—Several route maps for new railways in the
West were approved by the Minister of Railways on June
18th.  The projected line from Prince Albert to Fort
Churchill, was approved from Prince Albert to the Pas, a dis-
. tance of 350 miles. Other routes approved were the G.T.P.
. pranch line from Biggar to Battleford; the C.N.R. f{rom

Prince Albert to Battleford; the G.T.P. Regina and Yorkton
branches, and the C.P.R. Manitou and Moose Jaw branches.

TORONTO.—The G.T.R. recently had prepared an esti-
mate of the cost of putting the old belt line in proper condi-
" tion for operation. The figure is $60,000.

- Manitoba.
~ WINNIPEG.—The Canadian Northern Railway line is
~ now 15 miles from the Pas mission.
~ WINNIPEG.—Davidson Bros. have received the contract
for the erection of 34 stations along the N.T.R. lines. The
work covers all the stations between Winnipeg and Fort Wil-
ham The contract was originally awarded to J. J. Vopni
but has been sub-let by him to Davidson Bros.
 WINNIPEG.—Grand Trunk Pacific officials announce
that the following contracts for branch lines have been let:
. Eighteen miles of the Yorkton-Melville branch to Messrs.
w—,ﬁi'g'ley and Hyland, Winnipeg ; thirty-five miles of the York-
n Regina branch to Messrs. McMilan Brothers, and Kenny
Limited, of Winnipeg. :

- WINNIPEG.—W. J. Clifford and his party, who have
' been making a survey in connection with the proposed rail-
yay to Hudson’s Bay, have returned to Winnipeg. They
were away nine months.

skatchewan.

REGINA.—Work on construction of the Regina-Bulyea
pranch will probably be started at once. Construction trains
will run over a portion of the line between Regina and Craven

gt.hin three months, and trestle work requiring twelve mil-

L

on feet of timber will be erected in the Qu’Appelle valley.
Contractor Neil Bradley is at present enroute to Regina with
gangs. 5

NORTH BATTLEFORD.—A party of 15 C.N.R. engi-

- 2

neers arrived a few days ago to locate a line from here to

CALGARY.—To get the plant on the ground for the Can-
dian Pacific’'s irrigation development along the Bow River
contractor has to build forty miles of a temporary railroad
supplies, etc. In the progress of the work over two mil-

“CHIPMAN.—The G.T.P. steel gang reached Bruce last
esday. They are laying two and one-half miles a day,
vjill be in Edmonton by July 20th, with fair weather con-
ns. ,
sh Columbia. :
"VANCOUVER.—Proposed extensions to the B. C. Elec-
Railway were approved at a meeting of the Works Board,
d on June 15th. 2 i
ANCOUVER.—A bridge will be erected on Ninth Ave.
st by the B. C. Electric Railway. f '
VANC.O.UVER.'——'An electric crane capable of handling
machinery direct from railway cars to boats is being

ed by the C.P.R. on the wharf here.

’

SEWERAGE AND WATERWORKS.

Quebec. .
MONTREAL.—On June the town of Outremont

opened tenders for sewer construction.

Ontario.

ST. CATHARINES.—Plans for new sewers to cost
$8,000 have been approved. D. Benzie, city engineer.

NIAGARA FALLS.—The Council are calling for tend-
ers for supplying and laying 2,500 feet of ten-inch sewers.
J. C. Gardiner, city engineer.

FORT WILLIAM.—The formal opening of the water-
works took place on June 23.

Saskatchewan.

MOOSE JAW.—Work has been commenced on the water
and sewer extensions. The city will spend about $70,000
this year on extensions and connections.

The work of building the new dam at Snowdy Springs
is progressing rapidly. When completed this will give the
city a water supply of about 25,000,000 gallons.

British Columbia.

VANCOUVER.—The city engineer’s plans calling for
an expenditure of $490,000, for sewers, have been approved.

VICTORIA.—The Esquimalt Waterworks Company will
soon commence the construction of a pipe line from Gold-
stream that will deliver fifteen million gallons a day.

VANCOUVER.—The City Council has instructed 1its
waterworks superintendent to report on a number of water-
power propositions which have been submitted to the city
for sale. The best will be selected, and an engineer will be
engaged to make a report.

23

———-_——

LIGHT, HEAT, AND POWER.
Ontario.

- CAMPBELLFORD.—The Seymour Power and Electric
Company are installing a pair of direct connected motor-
driven centrifugal pumps, built by the Smart-Turner Ma-
chine Company, Ltd., of Hamilton, Ont.

Saskatchewan.

MOOSE JAW.—W. E. Skinner, Ltd., Electrical and
Mechanical Engineers, Somerset Block, Winnipeg, has been
appointed Consulting Engineer for the Moose Jaw electrical
plant, with the object in view of putting this plant, which
heretofqre has never paid, on a paying basis. Moose Jaw
is the first town in the West to take this matter up and it
would undqubtedly pay other cities and municipalities to 100k
into the matter of how their plants are rum, and if they are
paying propositions. The results of Mr. Skinner’s tests and
experiments will be looked for with interest.

Foreign.

PAWTUCKET, R.I.—The Royal Weaving Company,
Pawtucket, R.1., is about to build a power plant. The plan.s
and specifications, prepared by Charles T. Main, mill engi-
neer and architect of Boston, Mass., call for a power house
08 by 64 feet with basement; and boiler house 03 by 47 feet.
The generator equipment is to consist of three’ 500 K.W.
Allis-Chalmers turbine units. In the boiler house will be
installed four 350 horse-power B. & W. boilers. The build-
ing is to be of brick with reinforced concrete roof over the
boiler house. The stack will be of red brick 175 feet high

with 8 foot flue.
————-———

FINANCING PUBLIC WORKS.

—_—

Nova Scotia. -
~ STELLARTON.—This municipality invites tenders
until July sth for water debentures, $12,000.

Ontario.

. BARRIE.—The by-laws for sewers ($30,000), cement
walks ($10,000), and storm sewer ($3,000) were carried.

'BERLIN.—A by-law to provide $60,000 for local im-
provements here has been recommended.
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CAMPBELLFORD.—A by-law to give the Northumber-
land Pulp Company a fixed assessment of $2,000 for ten
years on a pulp mill to be erected near Ranny Falls, to cost
$10,000, carried by a majority of six.

LONDON.—The Council is considering by-laws for
waterworks system (Beck scheme) $123,700, and mains
$05,000.

Alberta,

CALGARY.—Calgary ratepayers have passed by-laws
to provide $26,000 for a trunk sewer and catch basins,
832,000 for sub-stations and a motor chemical engine and
816,000 for grading.

MEDICINE HAT. — Sidewalk and sewer debentures
amounting to $71,000 are offered for sale by this munici-
pality.

LETHBRIDGE.—The city has sold $200,500 debenturcs
to J. A. Reid & Company, Ltd., of Regina. $153,000 is for
the power plant.

Eritish Columbia.

NEW WESTMINSTER.—A by-law to cover the cost of
an incinerator plant, estimated at $15,000 will shortly be
voted on.

— -

CEMENT—CONCRETE.

Ontario.

BERLIN.—Davis & Johnston, consult'ing engineers, re-
cently prepared plans for a concrete dam and abutments and
piers for a bridge to be erected in Victoria Park. Tenders
closed on June 25th.

British Columbia.

KAMLOOPS.—Johnstone & Company will probably be
given a contract for concrete walks and crossings to cost
$4,500.

—_————

TELEPHONY.

Quebee,

: MON’TREAL.—Many extensions, including exchanges,
rural lines and long distance lines have been decided on by
the Bell Telephone Company,

Ontario.

PORT ARTHUR.—The C.P.R. has a gang of men en-
. Baged in stringing a telephone line between Fort William and

White River, This is the first stretch of a long distance line
from coast to coast which they are installing.

PORT ARTHUR. - Ax agreement to purchase the central
plant of the Bell Telephone Company, for $3,500, has been
ratified by the City Council, 5

PORT ARTHUR.—The City Council has agreed to buy
the local plant of the Bell Telephone Company for $3,500,
subject to ratification by the ratepayers,

Manitoba,

\VINNIPEG.——The Government Telephone Commission
have heen calling for tenders for the erection of
building at Portage 13 Prairie,

————-_——

CURRENT NEWS,

—_—

an exchange

British Columbia,

PRINCE RUPERT.—Grant

Brothers, of Vancouver,
have thrown up

their contract for building the sewers
here, and the work has been taken over by the Provincial

Government. The contractors found their estimate was too
low. ' ’
e A i
MISCELLANEOUS.
Alborta.

MEDICINE HAT.—The Southern Alberta Land Com-
pany decided to spend $2,000,000 on irrigation, at a recent
meeting held in London, England.

British Columbia.

VICTORIA.—The high pressure plant and extensions
are nearing completion. The pumps will arrive in a few
weeks.

PERSONAL.
MR. BALMER NEILLY, B.A.Sc., of Cobalt, has been
appointed mining engineer for the John Black Company.

MR. CHARLES F. BRISTOL, B.Sc., formerly of the
I.C.R. engineering staff at Moncton, N.B., recently left for
Vancouver.

MR. REDMOND D. MACDONALD, C.E., of Goderich,
Ont., has returned to Canada after spending two years on rail-
way construction work in China.

MR. GUY C. DUNN has been appointed district engi-
neer of the G.T.P. between Winnipeg, and Edmonton. Mr.
Dunn was formerly district engineer at St. John.

MR. C. P. EDWARDS, of Montreal, has been selected
by the Civil Service Commissioners for the position of super-
intendent of Government Wireless Telegraph stations.

MR. E. B. MERRILL, B.A.Sc., Consulting Engineer,
Toronto, has been called in by Hamilton to report on the
various light and power schemes before the City Council.

MR. T. URQUHART FAIRLIE, B:Sc.;- of Kingston,
formerly of the C.P.R. construction department, has re-
ceived an appointment from the Hydro-Electric Power Com-
mission, Toronto.

MR. GEORGE H. FERGUSON, B.A.Sc., Toronto, Ont.,
has been appointed engineer in charge of a survey party
making reconnaissance surveys for storage reservoirs along
the Bow River, Alberta.

MR. A. A. INGRAM, son of A. B. Ingram, of the Pro-
vincial Railway and Municipal Board, Toronto, has been
appointed Michigan Central Railway solicitor, to succeed
W. B. Kingsmill at St. Thomas, who returns to Toronto.

MR. W. H. REYNOLDS, who has been connected with
the Canadian General Electric Co. . for several years, has
resigned to take charge of the sales department of the
Eugene F. Phillips Electrical Works, Ltd., Montreal.

MR. K. A. MACKENZIE, B.A.Sc., editor of ‘“ Applied
Science,” has been appointed business manager of four
Toronto University publications, namely: The University
Monthly, Forestry Journal, Faculty of Education Journal,m
and University Studies.

MR. KARL M. WAY, E.M., formerly assistant engi-
neer, Fuel Testing Branch, U.S. Geological Survey, engaged
in mine inspection, mine sampling, and studies of coa] pre-
paration in all important coal fields of the United States, has
recently been appointed assistant mining engineer upon the
staff of the Fuel Engineering Department of the Arthur D,
Little Laboratory of Engineering Chemistry, Boston, Mass.
Mr. Way is a graduate in Mining Engineering of the Ohio
State University.

MR. L. B. MERRIAM, formerly division engineer on
the Grand Trunk Pacific Railway, has opened an office as
Consulting Civil Engineer, 6og Builders Exchange Building,
corner of Portage and Hargrave, Winnipeg. Mr. Merriam
is prepared to furnish expert advice, plans, specifications,
estimates or surveys for railroads, waterworks, sewers, drain-
age and irrigation works; for roads, pavements, bridges,
and electric lighting systems. He is a member of Cana ‘ian
Society of Civil Engineers; Western Society of Engineers ;
also American Railway Engineering and Maintenance of
Ways Association,

DR. CHARLES E. NORTH, of New York, and Pro.
fessor Earle B. Phelps, of the Massacusetts Institute of
Technology, announce that they are now associated as Con-
sulting Sanitary Experts, with an office in the Hudson Ter-
minal, New York City, and laboratories in an adjacent build-
ing. The chief branches to which their attention ,will he
given are consultations, inspections, and laboratory re.
searches in all matters of sanitation and preventive medi-
cine; and especially those relating to the improvement of
water supplies and milk supplies, methods of sewage dis-
posal, the control of epidemics, and kindred lines of work.

————-——— :
OBITUARY.

MR. E. H. MILLINGTON, superintendent of tele.
graphs on the Michigan Central’s entire system, and. a pro-
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minent railroad man, died here on June 22nd. Deceased
was one of the most popular railroad men in the country,
and was born in Guelph in 1860 and received his early edu-
cation in St. Thomas. He learned telegraphy and was
in the employ of the G.N.W. Telegraph Company in London,
Montreal and Hamilton. He took up railroading here in
Superintendent J. B. Morford’s office and rapidly rose in
railroad work. Seven years ago he was appointed to the
present position, his headquarters being in Detroit, where
he took an active part in the Transpo~rtation Club of Detroit.

— e

DEFINITION OF HEAD OF WATER.

In a recent paper Mr. Chas. T. Main, mill engineer and
architect, of Boston, gives the following definition of ‘‘head”
as applied in water power development:

““ There is the legal head, or the head to which the
owner has a right to develop his power. This may or may
not have been developed to its full extent. It may be that
the expenses involved would be too great to warrant further

" development. In some cases it may be economy to make
the expenditure necessary to get the benefit of some unused
portion of the head.

“The gross head is the head actually used for producing
power and getting the water to and away from the wheel.

“ The net effective head is the gross head minus the
loss in head required to get the water to and away from the
wheel. This loss will vary with the length of the water-
ways leading to and away from the wheels, the velocity of
the flowing water and the construction of such waterways.

¢ In several manufacturing cities where the water power
is controlled by a company which is separate from the mill
owners, there is an allowance of one foot made from the
gross head before charging for the water as used on the
wheels.

¢ The head should be measured with the wheels run-
ning. The only portion of the head which produces power
is the difference in level directly above and below the wheel
when the wheel is running.”

— o>

The Cutler-Hammer Manufacturing Company, of Mil-
waukee, announce that it has purchased the plant, business
and patents of the J. L. Schureman Company, of Chicago.
.The manufacture of the well-known types of Schureman con-
troiling apparatus will be continued, and all agreements and
contracts made by the J. L. Schureman Company will be
faithfully carried out by its successor. The services of Mr.
S. M. McFedries, General Manager of the Schureman Com-
‘pany, have been retained by the Cutler-Hammer Manufac-
turing Company, and he will remain in active charge of the
manufacture and sale of Schureman apparatus. Mr. J. L.
Schureman retires from the business. Until further notice
customers of the Schureman Company should direct orders
and inquiries to the old address, J. L. Schureman Company,
70 West Jackson Boulevard, Chicago.

—_———

- MARKET CONDITIONS.-

—_—

Montreal, June 23rd, 1909.
There is very little of an encouraging nature to report of the markets
for pig-iron, in the United States. The situation is still of an undetermined
nature, and there is very little doubt that the decision regarding matters
- concerned with the duties on iron and steel will have a gobd effect on
trade. It is very much to be doubted, however, if it will occasion anything
 like the activity which was formerly expected. In fact, ‘there does not
seem to be any promise now that there will be a sudden spurt in the metal
markets. The improvement will continue, according to many, if the crops
turn out good; but, if not, a dull period is ahead. On the whole, however,
the situation is slowly improving and the feeling is that it will continue
- do so.
7 o In England, there has been some very good selling for export, of late,
according to reports brought over by some of the Canadian interests which
‘have just returned. This is causing the producers in' England to feel
somewhat better, but it is by no means sufficient to cause a boom in the
market. A moderate amount of iron is constantly going into consump-
tion, and the feeling is that this is about all that can be expected for some
time to come. That the situation is improving, there can be little doubt,
In the local market, dealers seem to be ‘more encouraged than their
onents from abroad. Orders are arriving constantly, and the volume of
A ss transacted, while not marked by its greatness, compares very
in other countries, population con-

sidered. In fact, dealers are of the opinion that matters are better in
Canada than elsewhere.

Prices hold very steady. The market for finished and semi-finished pro-
ducts is moderately active, but featureless, and prices are practically the
same as a week ago, as follows:—

Antimony.—The market is steady at 8% to 83{c.

Bar Iron and Steel.—Prices are steady and trade is quiet. Bar
iron, $1.85 per 100 pounds; best refined horseshoe, $2.10; forged iron, $2;
mild steel, $1.85; sleigh shoe steel, $1.85 for 1x }-base; tire steel, $1.90
for 1x¥-base; toe calk steel, $2.35; machine steel, iron finish, $1.90;
smooth finish, $2.70; imported, $2.20.

Boller Tubes.—The market is steady, quotations being as follows :—
1% and 2-inch tubes, 8%c.; a}4-inch, 10c.; 3-inch, 11}c.; 3 1-2-inch, 14%c.;
4-inch, 1gc.

Cement.—Canadian cement is quotable, as follows, in car lots, f.o0.b.,
Montreal :—$1.30 to $1.40 per 3so-lb. bbl, in 4 cotton bags, adding roc. for
each bag. Good bags re-purchased at 1oc. each. Paper bags cost 2%
cents extra, or 1oc. per bbl. weight.

Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per 1oo pounds;
felt paper, $2.75 per 100 pounds; tar sheathing, 4oc. per roll of 400 square
feet; dry sheathing, No. 1, 30 to 40c. per roll of 400 square feet; tarred
fibre, ssc. per roll; dry fibre, 4sc. (See Roofing; also Tar and Pitch).

Chain.—The market is steady as follows:—X-inch, $s.30; s-16-inch,
$4.05; M-inch, $3.65; 7-16-inch, $3.45; %-inch, $3.20; 9-16-inch, $3.15; $é-inch,
$3.05; ¥-inch, $3; 7-inch, $2.95; 1 inch, $2.0s.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton,
net; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,
$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.o.b., cars, Montreal,

Copper.—Prices are strong at 14% to 14%c.

!.lﬁlo."'l and Accessories.—Dynamite, so-lb. cases, «n per cent
15¢. in single case lots, Montreal. Blasting powder, 25-lb, kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75¢. per 100; broken lots, $1. Electric
blasting apparatus:—Batteries, 1 to 10 holes, $15; 1 to 30 holes, $a5; 1 to
30 holes, $35; 1 to 40 holes, $s0. Wire, leading, 1c. per, foot; connecting,
soc. per lb. Fuses, platinum, single strentgh, per 100 fuses:—gft. wires,
$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; 10-ft. wires, $5. Double strength
fuses, 4ft., $3.95; 6-ft., $4.99; 8-ft., $4.83; 10-ft, $5.37. Fuses, time, double.
tape, $6 per 1,000 feet; explohmeters, fuse and circuit, $7.50 each. .

Galvanized tron.—The market is steady. Prices, basis, 28-gauge, are:—
Queen’s Head, $4.40; Comet, $4.25; Gorbal’s Best, $4.25; Apollo, 10%
oz, $4.35. Add asc. to above figures for less than case lots; 26-gauge is
asc. less than s8-gauge. American 28-gauge and English 26 are equivalents,
as are American 10 oz.,, and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized). .

Iron.—The outlook is steady. The following prices are for carload
quantities and over, on dock, Montreal: No. 1 Summerlee, $10.50;
selected Summerlee, $19; Clarence, $17; Mid'and or Hamilton pig is quoted
at $19 to $19.50, Montreal. It is said Dominion and Scotia companies are
not quoting prompt delivery.

Laths.—See Lumber, etc,

Lead.—Prices are about steady, at $3.60 to $3.70.

Lead Wool.—$10.50 per hundred, $200 per ton, f.0.b., factory.

_ Lumber, Eto.—Prices on lumber are for car lots, to contractors, at mil'
points, carrying a freight rate of $1.50. Red pine, mill culls out,
$18 to $22 per 1,000 feet; white pine, mill culls, $22 to $3s. Spruce, 1-in.
by 4in. and up, $16 to $18 per 1,000 ft.; mill culls, $14 to $16. Hemlock,
log run, culls out, $14 to $16. Railway Ties; Standard Railway ties,
hemlock or cedar, 35 to 4sc. each, on a sc. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, a5-ft, poles, $1.35 to $1.50 each; 3o-ft.,
$1.75 to $a2; asft., $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, $21.

Nails.—Demand for nails is better, but prices are steady at $2.30 per
keg for cut, and $2.25 for wire, base prices. Wire roofing nails, sc, Ib.

Paints.—Roof, barn and fence paint, goc. per gallon; girder, bridge,
and structural paint for steel or iron—shop or field—$1.20 per gallon, in
barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.—Cast Iron.—The market is unsettled and uncertain, as dealers are
compelled to meet competition from all sources. Prices are easy and ap-
proximately as follows:—$31 for 6 and S-inch pipe and larger; $3a for
s-inch and ginch at the foundry. Pipe, specials, $3 per too pounds. Gas
pipe is quoted at about $1 more than the above,

Pipe.—Wrought and Galvanized.—The market is steady, moderate-sized
lots being: X-inch, $s5.50 with 63 per cent. off for black, and 48 per cent.
off for galvanized; 3f-inch, $s.50, with so per cent. off for black and 44 per
cent. off for galvanized; %-inch, $8.50, with 69 per cent. off for black, and
50 per cent, off for galvanized. The discount on the lollowlnz_ is 72% per
cent. off for black, and 6a% per cent. off for galvanized; 3-inch, $rr.s0;
1inch, $16.50; 1%-inch, $22.0; 1%-nch, $27; a-inch, $36; a%-inch, $57.50;
s-inch, $75.50; 3%-inch, $os; «-inch, $108 ¢

Plates and Sheets,—Steel.—The market is steady. Quotations are: $2.20
for 3-16; $2.30 for i, and $a2.10 for ¥ and thicker; 12-gauge being $2.30;
14-gauge, $a2.15; and 16-gauge, $a2.10.

Rails.—Quotations on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of
$30.50 to $31 is given for 6ob. and 7o-lb.; 8olb. and heavier, being $30;
rails, per gross ton of 2,240 Ibs., f.0.b. mill. Re-laying rails are quoted at
$37 to $29 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 7oc. per roll; three-ply, osc. per roll
of 100 square feet.. Roofing tin caps, 6c. lb; wire roofing nails, sc. Ib.
(See Building Paper; Tar and Pitch; Nails, Roofing). 5

Rope.—Prices are steady, at gc. per lb. for sisal, and 1rc, for Manila.
Wire rope, crucible steel, six-strands, nineteen wires; X-in., $a.75; 16,
$3.95: W, $a.75; %, $6; 36, $7.25; ¥, $8.50; 7, $10; 1-in., $12 per roo feets

Spikes.—Railway spikes are steady at $2.30 per 100 pounds, base of
5% x 9-16. Ship spikes are steady at $2.85 per 100 pounds, base of 3 x 1o
inch, and $§ x 12-inch,

Steel Shafting.—Prices are steady at the list, less a5 per cent. Demand
is on the dull side.

Telegraph Poles.—Sce lumber, etc. Spdoy

Tar and Pitoch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about
soo pounds; roofing pitch, No. 1, 70c. per 100 pounds; and No. 3, ssc. per
100 pounds; pine tar, $8.s0 per barrel of 40 gallons, and $4.75 per half-
barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180
to 200 pound. (See building paper; also roofing).

TiIn.—Prices are unchanged, at 32% to 33c.

Zino.—The tone is steady, at 5% to s¥c

proof,

Toronto, June 24th, 1000. .

There is a lull in pig-iron transactions in the United States, consequent

on higher prices asked for better grades. As for the Jow grade, pipe
makers would take a large quantity if it were available. The steel mills
are in better shape than for some time; their capacity being so well sold
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ahead for months that there is less competition and less pressure to sclﬁ.
Prices of fabricated steel have advanced $5 within a month. Copper is
lower in Europe, with less than the usual demand, and the steady pro-
duction at Lake Superior keeps the American price down. Lead is quiet
and steady. Tin has shown a decline since last week.

A general complaint from merchants is that trade is dull a!l over
Ontario. People appear to be buying only from-hand-to-mouth. Whole-
sale orders can be obtained only for such goods as must be had. It looks

as if the backward spring had not only deprived the farmers of a chance
to do repairing or building, but also indisposed them to buy anything at
the stores.
so far as dwellings are .concerned. Prices of lumber, bricks, cement, and
all building and roofing goods are fairly well maintained.

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

Antimony.—Demand inactive, market weak at $0 per 100 lbs.

Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen, $7 to $o.

Bar Iron.—$1.05 to $2, base, per 100 lbs., from stock to wholesale dealer.
Market well supplied. ’

Boller Plaves.—!{-inch and heavier, $2.20. Boiler heads esc. per 100
pounds advance on plate,

Boiler Tubes.—Orders continue active. Lap-welded, steel, 14-inch,
toc.; 1l-inch, gc. per foot; a2-inch, $8.50; aX-inch, $10; 2%-inch, $10.60;
ginch, $12.10; 3%-inch, $15; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 3oc. per roll; tarred, 4oc. per roll. The spring

rush is over and business steady.

Brioks.—Business is very active, price at some yards $9 to $9.50, at
others, $9.5s0 to $ro, for common. Don Valley pressed brick move also
freely. Red and buff pressed are worth, delivered, $18; at works, $17 per
1,000.

Broken Stone.—Lime stone, good hard, for roldw'nys or concrete, f.o.b.,
Schaw station, C.P.R., yoc. per ton of 2,000 1bs., 1<inch, a2-inch, or larger,
price all the same. Broken granite is selling at $3 per ton for good
Oshawa.

Cement.—The supply is far beyond the demand, and every maker seems
to have his storage capacity occupied to the 'full. There is no reason,
therefore, to look for any immediate change in the present quotation of
$1.70 per barrel, including bags, or $1.30 without bl.(l, car lots; for smaller
quantities $1.40 to $1.50 per barrel in load lots delivered in town and bags

extra. In paper packages, price would be, including paper bags, $1.40 to

$1.50, L 5 ?
Coal.—Pennsylvania hard coal the retail price in Toronto is

$6.50, with a strong likelihood of its continuing at this price for

a month or two, the operators appearing to have agreed for a while. This
price applies to grate, egg, stove, and chestnut; only pea coal is cheaper,
namely, $s.50. These are all cash, and the quantity purchased does not
affect the price. Soft coal is in good supply, American brokers have been
covering the ground very fully. In the United States there is an open
market for bituminous coal and a great number of qualities exist. We
quote.  Youghiogheny lump coal on cars here, $3.70 to $3.80; mine run,
$3.60 to $3.75; slack, $2.65 to $2.85; lump coal from other districts, $3.40
to $3.70; mine run roc. less; slack, $a.50 to $2.70; cannel coal plentiful at
$7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at
from $5.25 to $5.50; Reynoldsville, $4.50 to $4.75; Connellsville, 72-hour coke,
$5.25 to $s.50.

Copper Ingot.—The firmness continues at $13.85 to $14.05 per 100 lbs.
The demand continues moderate.

Detonater Caps.—7sc. to $1 per 100; case lots, 75c. per 100; brokenm
quantities, $i.

Dynamite, per pound, 21 to asc., as to quantity,

Roofing Felt.—Unseasonably quict, price maintained at $1.80 per 100 lbs,

Fire Bricks.—English and Scotch, $30 to $1s5; American, $37.50 to $3s
per 1,000. The demand is steady and stocks light.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,
fS4.5n; 10 feet, §5, per 100 count, Bennett's double tape fuse, $6 per 1,000
eet.

Galvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36
inches wide; 1o-gauge, $3.05; 12-14-gauge, $3.15; 16, 18, 20, $3.35; 22-24,
$3.50; 26, $3.75; 38, $4.20; 20, $4.50; 103, $4.50 per 100 Ibs, Fleur de Lis—
a8-gauge, $4.30; 26-gauge, $4.05; 22-24-gauge, $3.50. Queen’s Head—a8-
gauge, $4.50; 26-gauge, $4.25, per 100 1bs. Sheets continue in active request.

Iron Chain.—.inch, $5.75; s16-inch, $s15; ¥H-inch, $4.15; 7-16-inch,
$3.05; %-inch, $3.75; g16-inch. $3.70; $-inch, $3.55; H-inch, $3.45; 7-inch,
$3.40; 1-inch, $3.40, per 100 lbs.

fron Pipe.—Black, ¥-inch, $2.03; ¥-inch, $2.26; ¥-inch, $2.63; ¥-inch,
$3.16; r-inch, $4.54; 1%-inch, $6.19; 1¥-inch, $7.43; 2-inch, $9.90; 2%-inch,
$15.81; 3-inch, $20.76; 3%-inch, $26.13; 4-inch, $29.70; 4%-inch, $38; s-inch,
Sa._x.so; 6-inch, $56. Galvanized, %-inch, $2.86; %h-inch, $3.08; %-inch, $3.48;
H-inch, $4.31; r-inch, $6.19; 1){-inch, $8.44; 1%4-inch, $10.13; 2-inch, $13.50,
per 100 feet. Some talk of an advance in price.

Lead,—Prices steady outside. This market holds firm at $3.80 to $3.00,
per 100 lbs, with an active movement.

. Lime.—Retail price in city 35¢. per 100 1bs, f.0.b., car; in large lots at
kilns outside city 2ac. per 100 1bs, f.0.b, car. In active demand.

. Lumber.—Considerable demand for both Southern and Canadian dimension
pine continues; hemlock dull. Prices are rather stiff all along the line. Dress-
Ing pine -quotes $32 to $35 per M; common stock boards, $26 to $30; cull
stocks, $20; cull sidings, $17.50; Southern pine dimension timber from $30 to
$45, accord.ing to size and grade; finished Southern pine according to thick-
ness and width, $30 to $40. Hemlock in car lots, $16.50 to $17; spruce flooring
in car lots, $22; shingles, British Columbia, $3.20; lath, No. 1, $4.25; No. 32,
$3.75; for whgte pine, g8-inch; for 3a-inch, $1.60, and very few to be had.

Nails.—Wire, $2.25 base; cut, $2.70; spikes, $3, per keg of 100 lbs.

Pitch and Tar.—Pitch, demand moderate, price so far unchanged at
70c. per 100 lbs. Coal tar quotes $3.50 per barrel,

Pig Iron.—There is more activity and prices are maintained. Clarence
quotes at $20.50 for No. 3; Cleveland, $20.50 to $a1; in Canadian pig, Hamil-
ton quotes $10.50 to $20 per ton.

Plaster of Paris,—Calcined, New Brunswick, hammer brand, wholesale,
$2; retail, $2.15 per barrel of 300 lbs,

Putty.—In bladders, strictly pure, per 100 Ibs.,
. $2.05.

Ready Roofing.—In moderate request at prices per catalogue. It is
impracticable to quote figures, so great is the variety of this kind of goods,
but prices are steady.

Roofing Slate.—Most of the slate used in Canada comes now from
Pennsylvania or Maine, the Canadian supply being slender and mostly from
the Rockland quarries of the Eastern Townships in Quebec. There is a
great variety of sizes and qualities, so that it is difficult to indicate prices.
But No. 1 Pennsylvania slate 10x 16 may be quoted at $7.25 per square of
100 square feet, f.o.b.,, cars, Toronto,

Rope.—Sisal, ¢o¥c. per lb.; pure Manila, 12%¢. per lb., Base.

Sewer Plpe.—

$2.25; in barrel lots,

G ein.  6dn. o-in.  10ein.  124n. 244n.
Straight pipe per foot ......$0.20 $o0.30 $0.65 $0.75 $1.00 3 $3.28
'Single junction, 1 or 2 ft, long .90 1.35 2.70 3.40  4.50 14.6%

Building in Toronto is active, some consider much too active, |

"OUEEN'S HEAD”
Galvanized Iron

The World’s Standard for half a Century.

A. C. Leslie & Co., Ltd.

John Lysaght, Limited

Makers, Bristol Montreal
4
Double junctions sresssiees 1.50  2.50  §.00 S0 sisvs
Increasers and reducers - 1.50 2.50 ki $00 *gpiad
P. traps sseevesnas 2.00 3.50 7.50 ovow« UBEIO0. . v
B B SERDS:. - cuvr ot e " 2.50 8.00 sese  38:00 eemse

. & 4.00

Not much moving; price, 73 per cent. off list at factory for car-load
lots ; 65 per cent. off list retail. Small lots subject to advance.

Steel Beams and Channels.—Quiet. We quote :—$2.50 to $2.75 per 100
Ibs., according to size and quantity ; if cut, $2.75 to $3 per 100 lbs.; angles,
1% by 316 and larger, $2.50; tees, $2.80 to $3 per 100 pounds. Extra for
smaller sizes of angles and tees,

8teel Ralls.—8o-lb.,, $35 to $38 per ton. The following are prices per
‘rtl:;n ston. for soo tons or over: Montreal, 12-1b, $45, 16lb. $44, 25 and
3o-1b. $43.

Sheet Steel.—Market steady, at the former prices; 1o-gauge, $2.50;
12-gauge, $2.55; American Bessemer, 14-gauge, $2.35; 17, 18, and zo-gauge,
$2.45; 22 and 24gauge, $2.50; 26-gauge, $2.65; 28-gauge, $2.85. Quite a
quantity of light sheets moving.

Tank Plate.—3-16-inch, $2.40 per 100 lbs,

Tool Steel.—Jowett’'s special pink label, 10%ec.
“H.R.D.” high speed tool steel, 6sc,

Tin~Market firm and demand good. The
s1¥%c. The feeling rather steadier abroad,

Wheelbarrows.—Navvy, steel wheel, Jewel pattern, knocked down, $21.60
per dozen; set up, $22.60. Pan Canadian, navvy, steel tray, steel wheel,
per dozen, $3.30 each; Pan American, steel tray, steel wheel, $4.25 each.

Zine Spelter.—A very active movement continues, and the market is
higher at $5.50 to $5.7s.

Cammel-Laird, 16c.

price continues at 3ic. to

* O o »

Winnipeg, June 22nd, 1900.

. The local market has been very active during the past week, lumber
being probably the most active item in one section of the western part of
the city. It is said there are over two hundred houses going up this
summer, and lumber in all the different lines is the chief ;item of construc-
tion. Building and roofing paper also are very brisk, but the supply so far
has been equal to the demand, and the local dealers had the precaution
this year to lay in large stocks. Some people’ feel that Winnipeg is over-
building this year along the line of houses and apartment blocks, and in
the opinion of some there will be many vacant houses this coming winter,
although a great number of the houses that are being built are for people
who will occupy them themselves, The demand for brick for the better
class of residence is strong, and prices remain steady for the three prin-
cipal grades. Brick is largely used also in many of the large buildings,
and the dealers are exceptionally busy. Cement continues active with the
supply in every way equal to the demand.

Local quotations are as follows j—

Anvils.—Per pound, 10 to 12%c.; Buckworth anvils, 8o Ibs.,, and up,
to¥c.; anvil and vice combined, each, $s.so.

Bar Iron.—$2.50 to $a.60.

Beams and Channels.—$3 to $1.10 per 100 up to 1s-inch,

Building Paper.—4% to 7c. per pound. No, 1 tarred, 84c. per roll; plain,
6oc.; No. 2 tarred, 62%c.; plain, sée.

Bricks.—$11, $12, $13, per M, three grades.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $0.75 large
lots, to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni-
peg, f.o.b., cars, $6 per ton; cannel coal, $10.50 per ton; Galt coal, $8
f.o.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,
special rates. American coke, $11 to $11.50 a ton; Crow’s Nest, $10 a ton,

Cement.—$2.25 to $2.co per barrel, in cotton bags.

Chain.—Coil, proof, X-inch, $7; s-16-inch, $5.50; $h-inch, $4.00; 7-16-inch,
$4.75; %-inch, $4.40; Sh-inch, $4.20; ¥-inch, $4.05; logging chain, §-16-inch,
$6.50; ¥-inch, $6; {-inch, $8.50; jack iron, single, per dozen yards 1sc, te
75¢.; double, asc. 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 Ibs,, $6 to $7.50; light, do., 65 per
cent.“:‘ screw hook and hinge, 6 to 10 inches, s4c. per Ib.; 12 inches up,
per Ib., 4¥c. R :

Iron.—Swedish iron, 100 Ibs., $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 Ibs. Queen's Head, 22 to 24-gauge, $4.65; 26-gauge
English, or jo-gauge American, $4.90; 3o-gauge American, $s.15; Fleur de
Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 30-gauge American, $s.

Lead Wool.—$1o.50 per hundred, $a00 per ton, f.o.b., Toronto,

Plpe.—Iron, black, per 100 feet. X-inch, $2.50; $-inch, $2.80; %-inch,
$3.40; 3-inch, $4.60; 1inch, $6.60; 1%4-inch, $9; 1%-inch, $10.75; a-inch,
$14.40; galvanized, J.inch, $4.25; ¥-inch, $s75; r-inch, $8.35; 1%-inch,
$11.35; 1%-inch, $13.60; 2-inch, $18.10. Lead, 6¥c. per Ib.

Pi lay, $5 dozen; pick ttocks, $6 per d 3

clevishes, se.
per Ib,
Pitch,—Pine, $6.s0 per barrel; in less than barrel lots, 4c. per Ib,;
roofing pitch, $1 per cwt,
Plaster.—Per barrel, $3. 2
Roofing Paper.—é6o to €. per ro! b 3
I.um!n‘r.—No. 1 pine, :p?:ce, tamarac, British Col fir and ced
Nails.—$4 to $4.25 per 100, Wire base, $2.85; cut base, $2.90.
Tool Steel.—8% to rsc. per pound. }
Timber.—Rough, 8 x2 to 14 x 16 up to 32 feet, §34; 6x 30, 8x 20, up to 32
feet, $38; dressed, $37.50 to $48.25
= B i u;mmon ax;’i::, 8-inch to ;;;lnc}: wide, :“3: to“iqsh; ;ldin‘, go_
2 white pine, 6-inch, $55; cull red or white pine or spruce, ch, $24.50; No.
1 clear :edu, s-hcin, 8 to 16 ft., $60; Nos. t and 2 British Colum spruce,
6-inch, $s5; No. 3, $4s. 4
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| AIR GOMPRESSOR
VAGUUM PUMP
STEAT ENGINE
VERTICAL OIL ENGINE

Write for particulars to
the Canadian Agents :

J. F. B. VANDELEUR,
3 Dineen Buildings,

TORONTO
Telephone MAIN 7006

Cables :—*VANDELEUR”

N. THOMPSON & CO., Ltd:

Rooin 1, Fairfield Buildings, "\ (e
Graanville Street, : ‘ \ (08

VANCOUVER, B. C. ( e

Telephone 768.
Cables—“CANLIM.

REAVELL & CO., LTD., IPSWICH, England

DIRECT COUPLED
LIGHTING SET

MANUFAGTURERS

University of Manitoba

WINNIPEG

Faculty of Engineering

Complete four year courses in Civil and Electrical

Engineering. For calendar, etc., address

D. M. DUNCAN, Registrar

POSITIONS VACANT

Advertisements under this heading, two cents a word.,
Displayed $1.50 an inch.

UNIVERSITY OF MANITOBA, WINNIPEG.

The University of Manitoba invites applications for
Lectureship in Civil Engineering. Salary $1,500. . Duties
to begin October 1st. Applicants must forward ten type-
written or printed copies of letter of application and of all
testimonials not later than July 1st.

D. M. DUNCAN, Registrar.

POSITIONS WANTED

Advertisements under this heading. two cents a word.
Displayed $1.00 an inch.

—_——

WANTED—By an experienced road foreman, situation
‘under any municipality; well up in laying permanent pave-
ments and sewers. excellent testimonials. M. Dobson, 122
Essex Street, Guelph, Ont.

~

—

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 KOPPEL Company

30 CHURCH STREET, NEW YORK, N.Y.
LARGE STOCK CARRIED IN

New York, Koppel, Chicago, San Francisco, Etec.
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TENDERS C

ALLED FOR

ROAD CONTRACTORS.

Sealed Tenders addressed to the undersigned will be
received up to 12 o’clock noon on Friday, July 2nd, 1909,
for chopping, cleaning, stumping, and grubbing a wagon
road from the Montreal River at Smythe to Gow Ganda,
following the line blazed by Mr. C. H. Fullerton, C.E., for
the purpose of marking on the ground the location of said
road. The length of the road will be about 27 miles.

The work of chopping, clearing, stumping and grub-
bing to include the cutting of all timber, brush, etc., on the

roadway to a width of 6o feet, and removing all stumps, |

brush, timber, etc., from the central 3o feet, cutting, trim-
ming and neatly piling all the logs, brush and stumps on
the roadside, outside of the central 3o feet and burning
same.

The work to be commenced immediately after the award-
ing of the contract, and to be continued to the satisfaction
of the engineer in charge of the work, and completed by the
1st of October, 1909.

Tenders shall be submitted on the blank forms to be
obtained from any of the undermentioned.

The tenders to be at a rate per lineal mile of road. A
Guarantee Company’s bond, approved by the department,
will,be required for the due fulfilment of the contract.

A marked cheque for five per cent. of the total amount
of the contract must agcompany each tender.

Plans and specifications of the work to be done may be
seen at this department, or at the office of Mr. C. H. Fuller-
ton, C.E., New Liskeard, at the office of Albert Skill, mining
recorder at Smythe, or Harry Sheppard, mining recorder at
Gow Ganda, or George T. Smith, mining recorder at Hailey-
bury, or T. A. McArthur, mining recorder at Cobalt.

The lowest or any tender will not necessarily be ac-
cepted.

F. COCHRANE,
Acting Minister of Public Works.
Department of Public Works, Toronto,
June 17th, 1900.
Newspapers publishing this advertisement without au-
thority will not be paid for it.

TOWN OF BATTLEFORD, SASKATCHEWAN

TENDERS WANTED.
Sealed Tenders, addressed to the undersigned Secretary-
Treasurer, ar.ld marked “ Tenders,” will be received until
8 p.m. on Friday, July 2nd, 1909, for

(A)—Excavating and pipe-laying. :

(B)—Erection of Pump House and Power House.

(C)—(1) Furnishing and erecting steel stand pipe; (2)
C-oncrete foundation for stand pipe; (3) Housing for stand
pipe.

(D)—Furnishing cast iron water pipes and special cast-
ings.

(E)—Furnishing  fire hydrants, gate valves and valve
boxes.

(G)—Furnishing and erecting pumping machinery,

(H)—Furnishing and erecting boilers

(J)—Furnishing and erecting steam engines.

(K)—Furnishing and erecting electrical equipment,

Plans and specifications will not be sent out but may be
seen at the offices of the Chief Engineer, 103 Bay Street,
Toronto; Room 47, Canada Life Building, Winnipeg, or at
the office of the Secretary-Treasurer, North Battleford.

The lowest or any tender not necessarily accepted.

J. A. GREGORY, S. COOKSON,

Mayor. Sec.-Treas.
WILLIS CHIPMAN, Chief Engineer.

TO CONTRACTORS.

| Sealed Tenders endorsed “ Tenders for Concrete Foun-
| dation Work,”” addressed to the undersigned, will be re-
| ceived at this department until noon on Monday, the sth
| July, 1000, for the concrete foundation work required in con-
| nection with the extensions to the Ontario Government
| Buildings, Queen’s Park. Plans and specifications may be
seen at the offices of George W. Gouinlock, Architect, 1108
Temple Building, Toronto. *

An accepted cheque, payable to the order of Hon. J. O.
Reaume, Minister of Public Works, for 5 per cent. of the
| amount of the tender, and the bona-fide signatures and ad-
| dresses of two sureties, or the name of a guarantee com-
| pany, approved of by this department, must accompany each

tender.
The department will not be bound to accept the lowest
| or any tender.

By Order.
H. F. McNAUGHTEN,
Secretary Public Works.
Department of Public Works, Ontario.
Toronto 21st June, 1909.
(Newspapers publishing this advertisement without
authority will not be paid for it.

TOWN OF CHAPLEAU, ONTARIO

TENDERS FOR WATERWORKS.
Sealed Tenders will be received by the Clerk until 8
p.m. on Monday, July sth, 1909, for the following sections
of the proposed Waterworks System :—

Contract ““ A ”’—Pipelaying.
W “ B ”—Pump House.
e ¢ C ”—Water Tower.
i ‘D ”—Cast Iron Pipes and Specials.
. ‘“ E ”—Hydrants, Valves, etc.
L “ G ”—Steam Pump.
e “H ”—Two Boilers.
Plans and Specifications may be seen at the office of the
Clerk, Chapleau, or at the office of the Chief Engineer,
Toronto, on and after June 21st.

GEO. B. NICHOLSON, Esq.
Mayor, Chapleau, Ont

W. H. FARRELL, Esq.
Town Clerk, Chapleau,
Ont.
WILLIS CHIPMAN, C.E.,
103 Bay Street, Toronto, Ont.
Chief Engineer,
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o e | The 3A Folding Pocliet Kodak

. Northwestern Battery Company,
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'RAILROAD and CONTRACTORS SUPPLIES

McCully Rock Crushers

Buda Jacks Steam Shovels

Buda Cars Wheel and Drag Scrapers

Track Tools Cement

Rails : Wheelbarrows

Locomotives Peteler Dump Cars
olored Cotton Waste Hoisting Engines

ool and White Waste Concrete Mixers

e

Dominion Equipment @ Supply Co. Winnipeg & Fort William

NEW INCORPORATIONS.

(Continued from Page 9.)

Bathurst, N.B.—George Eddy IF IT ISN'T AN -EASTMAN, IT ISN’'T A KODAK.
Company, $24,000; G. Eddy, T.
M. Burns, C. Eddy.

st. John, N. B.—Barnes &
Co., $49,000; G. F. Barnes, J.
W. Barncs, E. Barnes.

Ottawa, Ont.—]J. Moyneur,
$40,000; D. Moyneur, J. B.
Moyneur, M. Cleary.

Fabre, Que. — Fabre Silver
Mines, $800,000; A. C. Thorn-
purn, S. E. Boulter, W. W.

The Top Notch in
Pocket Photography

Cobalt, Ont.—Montreal River
Navigation Company, $40,000;
A. G. Smith, Latchford; R. J.
Jemmett, H. H. Lang, Cobalt.

Fort Erie, Ont.—Fort Erie &
Buffalo Ferry Company, $20,-
ooo; B. F. Matthews, P. B.
Troupe, J. J. Foster.

Three Rivers. Que.—Robert
Ryan Company, $150,000; C.
PDumoulin, P. Dumoulin, Three
Rivers; T. R. Murray, Mont-
real.

Sherbrooke, Que.—Page Nev-
erdrop Hook Company of Can-
ada, 845,000; S. R. Page, G.
Beaudoin, C. Beaudoin, St.
Ludger. ‘

British Columbia. — Michel 3 i .
Water, Light & Power Com- * ; ! N o
pany, $50,000. Dry Belt Settle- e - ‘—-_—ﬂ"‘/
ments Utilities, $50,000. F. H.

$50,000.

tion Company, $150,000 Every detail of design, material and workmanship has been worked out withthe utmost

Winnipeg. — Keith’s, $500,- care to produce a camera of the widest capabilities, yet it retains the Kodak simplicity—
000 ; 4 v :Mllrra}", Ay e and ““ Kodak you know, means p*}otograph_v \\'ilh'lhe bol'her left out, . .

C. G. Keith A feature of the 1909 model is the Kodak Ball Bearing Shutter, in

Locke, C. ¢ eith. J. H. which we have embodied a new principle in shutter construction.

Tremblay Company, $125,000; The leaves are in five segments, mounted entirely on ball bearings

J. H. Tremblay, J. P. Tremb- and open in the form of a star, thus admitting a much greater amount

A T Bl i 3% of light in a given time than any other between the lens type of

§8y, J. A. Tremblay, Winnipeg. shutter, Practically frictionless and with a precision and smooth-

ness that are a mechanical delight.
$200,000; H. W. Darby, F. J. No. 34 Folding Pocket Kodak, pictures 3% x 5% $20.00.
Drew, T. B. Campbell. Peace

& Company, $100,000; W. T. Kodak Oatatogue fres CANADIAN KODAK CO., Limited.
Peace, W. P. Padmore, BS at the dealers or by mail. TORONTO, CANADA.
Brammall.

(Continued on Page 44.)
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CONTRACTOR’S SUPPLIES

FOR SALE

HORIZONTAL BOILERS.

t refitted 66" x 14/ ", containing 106-3" tubes.
1 refitted 60” x 17/ 6", containing s4-4" tubes,
t refitted 60" x 19!, containing 46-4" tubes.

1 refitted 56” x 14/ 4" containing 64-3" tubes,
1 refitted 60” x 13/ 6", containing 72-3" tubes.
1 refitted 6o” x 12/, containing 70-3" tubes.

1 refitted 54”7 x 14/, containing 70-3" tubes.

1 refitted s50” x 14/, containing 6o-3” tubes.
1 refitted s0” x 14/, containing 64-3" tubes.

1 refitted s4” x 12/, containing 64-3" tubes.

1 refitted §6” x 12/, containing 60-3" tubes.

1 refitted 48” x 15/, containing s4-3" tubes.

1 refitted 48” x 13/ 6”, containing 44-3" tubes.
1 refitted s2” x 11/, containing 68-3" tubes.

1 refitted 48” x 12/, containing s2-3” tubes,

1 refitted 48" x 13/ 6”, containing 42-3” tubes.
1 refitted 447 x 13/ 2", containing 48-3” tubes.

HORIZONTAL ENGINES.

1 refitted 167 x 24" L.H. rocking valve.
1 refitted 11X4” x 14”7 L.H, slide valve.
1 new 12" x 15" C.C. slide valve.

1 nearly new 12” x 12" C.C. slide valve.
t refitted 10%4” x 14” C.C. slide valve.

1 refitted 104’ x 16" R.H. slide valve.
1 new 10" x 15" C.C. slide valve.

1 refitted 8” x 10” L.H. slide valve.

1 refitted 8%” x o R.H. slide valve.
1 refitted 87 x 13" R.H. slide valve.

STEAM PUMPS.

2 new 8" x g” x 12" duplex, 224 gals. per min,

2 refitted 7%” x 4%” x 10’ duplex, 172 gals. per min,

I new 7%" x 4" x8" duplex, 82 gals. per min.

1 refitted 77 x 4347 x 8" duplex, 150 gals. per min,

1 refitted 67 x 4" x 9" duplex, 114 gals. per min.

1 refitted 6” x 4” x 6" duplex, 100 gals. per min.

1 new 54" x 3%” x s duplex, 100 gals. per min,

1 new 4%” x 2)” x'6" duplex, 6o gals. per min,

1 refitted 4367 x 3" x 4" duplex, so gals.' per min,

4 new 4" xa)" x 4" duplex, 40 gals. per min.

1 nearly new 3" x2” x 4" duplex, 22 gals, per min,

12 new 3" x 2" x 3" duplex, 20 gals. per min.

1 refitted 10” x §” x 10" single acting, 140 gals. per
min,

1 refitted 8" x 3 1116 x 9" single acting,
per min,

1 refitted 4" x 414" x 10"
per min.

70 gals,

sing'e acting, 69 gals.

1 refitted 7" x 4" x 6" single acting, 40 gals, per
min,

1 refitted 44" x 2}" x 6" single acting, 22 gals.
per min,

A copy of our supply catalogue or machinery
stock list for the asking.

H. W. PETRIE, Ltd.

Toronto Montreal Vancouver

NEW INCORPORATIONS.

(Continued from Page 43.)
Thornbury, Ont.—Thornbury Trans-
portation & Reduction Company, $500,-

ooo; K. Davidson, M, Vail, A, L. Jamie-
son, Meaford.

Joliette, Que. — Joliette Limestone
Quarry Company, $49,000; C. T. T.
de Lanaudiere, Joliette; J. Hamel, A.
Baby, Montreal.

| JARDINE UNIVERSAL
CLAMP RATCHET DRILL

Indispensable for Machine Repairs, Fac-
tories, Machine Shops, Bridge Builders,
Track Layers, Structural Metal Workers,
have use for it. Send for description.

A. B. JARDINE CO.,

HESPELER, ONT.

Great Bargains if you

FOR SALE- act promptly in D.C.
MOTORS

1500 volt, 16 Kilowatt 900 R. 1-—250 volt, 11
Kilowatt, 1150 R, 2~—250 voit, 8 H.P. 1—250 volt, 10
H.P. 600 R. Bullt Specially for Hoisting Purposes.

All in First Class Order and no
Reasopable Cash Offer refused
WRITE, WIRE, OR CALL.

ELEVATOR SPEGIALTY CO.

Cor. Lombard and Church Sts., TORONTO

SPECIAL TO RAIL-
\$ WAY CONTRACTORS

' We are manufacturers ot Mince
Meat, Baking Powder, Coffee,
Spices, Flavoring Extracts,

Crecers’ Sundries for Camp use
Special Attention Given to Mail Orders.

THE CAPSTAN MANUFACTURING CO.,

TORONTO, Ont., Canada.

Mustards, etc. And all kinds of

LABOURERS @ MECHANICS

Supplied at Shortest Notice.

Railroad Contractors and Engineers

requiring Skilled and Unskilled Help will
find it pays to Write or Phone us.

The O.K. Employment Agency
MACK & GO, 88 BAY ST., TORONTO

Puone—M 617,

about r0o-year shingles? Shows
seen the how to ge{mon for your mone,
in roofing anything that's wort
E R E E roofing right. Proves thesaving
we'll make ou.hNTWA for you a.
bout shingles that last a century
B O O k Geta cop?’. Ask nearest office

PEDLAR People of Oshawa

Montreal, Toronto, Halifux, St. John, Winnipeg, Vancouvver

FOR SALE
30 Dump Cars, 3-yard 3-foot gauge
2 Double Drum Horse Powers
I, 20 h.p. Portahle Engine & Boiler
Rails ana Fastenings, all sections

JOHN J. GARTSHORE

58 Front Street, West, TORONTO

Over
50,000
miles

in use

CONTINUOUS JOINT

The Rail Joint Co.of Can, Ltd,

Board of Trade, N\ONTREAL.

WEBER JOINT

Rolled
from
Best

Quality

Steel ST 2
WOLHAUPTER JOINT

Makers of Base Supported Rail Joints for Standard ang
Special Rail Sections, also Girder, Step or Compromise, Frog
and Switch, and Insulating Rail Joints, protecte.

by patents,

Mills Company, $60,000. F. H. Lawrence,
Macdonald Township; J. L. O’Flynn, G.
W. Goodwin, Sault Ste. Marie.

St. Boniface, Man.—General Machin-
ery Manufacturing Company, $20,000.
T. F. Ennis, M. G. Macneil, J. E. Ennis.

Quebec, Que.—Eastern Canada Port-
land Cement Company, $2,750,000. C.
A. Itvin, P. H. Saver, S. F. Bell.

St. Dominique de Jonquieres, Que.—
Vaillancourt & Perron Company, $49,000.
L. Vaillancourt, St. Cyriac; J. Perron,

B. J. COGHLIN ®

CO.,

Bruce Mines, Ont.—Bruce Mines Saw |

—

St. Dominique de Jonquieres ; J, SamAFOn,
Quebec.

British Columbia.—British Columbia
Platinum Company, $200,000. Crescent
Lumber Company, $100,000. Depew,

Macdonald & McLean Company, $25,-
0oo. Flathead Trading Company, $so,-
000. Pacific  Exploration Company,
$300,000. Vancouver Towing  and
Lightering Company, $75,000. British
Columbia Sash & Door Company, $50,-
000.

(Continued on Page 49.)

432-436 St. Paul St.

MONTREAL

Proprietors of THE MONTREAL SPRING and AXLE WORKS

ENGINEERS AND RAILWAY

SPRINGS
CROW BARS

TRACK TOOLS
GUY ANCHORS
COTTON WASTE,

Etc,

SUPPLIES
WIRE ROPE
CHAIN
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.~ Reprints From The Canadian Engineer

Main Sewerage and Sewage Disposal. By T. Amp Murray, C.E
Price 25c.

. Review of the Fifth Royal Commission on Sewage Disposal.
'i By T. Airp Murray, C.E. Price 10c.
\

The Railway Crossing. Its Development and Proposed
Elimination. By F. L. SomerviLLe, M.Soc. C.C. Price 10c.

Ice Troubles In Hydraulic Power Work. By Joux MurpHY.
Price 10c.

Purification of Public Water Supply. By Dr. Howarp BRrinGe.
Price 50c.

— I L —
—= — —

Sanitation and Sanitary Engineering
By WM. PAUL GERHARD, C.E.

Consulting Engineer for Hydraulic and Sanitary Works; Member of American Public Health Association ;
Corresponding Member of American Institute of Architects; Mem. Am. Soc, Mechanical Engineers, etc.

| $1.50 NET. |

SUMMARY OF CONTENTS ?

I. Sanitary Engineering : the Profession and its Practice.
II. The Work of the Sanitary Engineer in Time of Epidemics, in Time of War,
and in Sudden Calamities in Civic Life.
III. A Half Century of Sanitation (1850-1900).

“ ENGINEERING REcoRD ' characterized the book as giving *“ a mass of irformation which non-'techpica.l.
municipal officers will find valuable” and “a good outline of the field of sanitary Engineering.

Second Revised and Enlarged Edition of Sanitary Engineering. .l

The Latest Book on the Electric Furnace

Electric Smelting is a subject of increasing importance to Canadian Engineers and this work
contains a clear and connected account of the principle on which electric furnaces are cor'lslruc’t?d,
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 durirg 1906.

THE ELECTRIC FURNACE '*s EVOLUTION, THEORY \l

AND PRACTICE
By ALFRED STANSFIELD, D.Sc., A.R.S.M. Professor of Metallurgy, McGill University.

208 Pages. Fully Illustrated. Price $2.00. i

The evolution of the Electric Furnace from its simplest beginning is as briefly set forth as is |
consistent with clearness, together with the important facts relating to its theory and practice. The |
rapid growth of the Electric Furnace makes it increasingly difficult for the metallurgist to keep “
in touch with its recent developments. A few years ago it was a scientific curiosity, but now ‘

|

threatens to rival the Bessemer converter, the open-hearth steel furnace, and even the blast
furnace itself.

These Books can only be supplied in Canada through

- BooK Department of the Canadian Engineer
62 CHURCH STREET, TORONTO
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AMONG THE MANUFACTURERS

A department for the benefit of all readers to contain news from the manufacturer and inventor to the profession.

UNUSUAL CENTRIFUCAL PUMP.

The accompanying cut shows a 2%-inch compound vert-i

ical shaft sinking pump, driven by a 20 horse-power motor,
designed to handle from 120 to 180 G.P.M. against varying
heads up to 225 feet. The pump is equipped with bronze
runners each made in two pieces to facili-
tate furnishing the interior waterways ex-
actly to template, brass glands, forged steel
shaft and cast iron casings and side plates.
Also note that the action of the thrust is
balanced for the pump, suction inlet is at
the bottom of the lower or first stage, while
the inlet for the second stage from the first
is above at the top of the upper casing.
The thrust bearing on the motor was built
sufficiently heavy to bear the weight not
only of the motor rotar but also of the mov-
ing parts of the pump, the shafts being con-
nected only by flange coupling each half be-
y ing held securely to shaft by taper pin.
,, When in place in the mine shaft the

F o motor is protected from stones dropping
down by a circular conical baffle or de-
flector made of ¥-inch boiler plate and
slung below the ring on the three rods. sup-
porting the pump from the tackle. A sim-
ilar plate is attached to the bottom of the
machine to guide it down the shaft to pre-
vent catching on cross timbers. Water is taken through
about ten feet of Marlin wound heavy rubber hose connecting
with the ‘suction inlet and protected at the lower end by an
ample strainer. |

The pump construction as shown in the cut weighs with-

out motor 650.pounds, with motor 1,500 pounds, and was re-
cently shipped to a customer abroad by the Buffalo Steam
Pump Company, of Buffalo, N.Y.

—_——— e

¥
4

&
BUFEFA L0

ALLEN RIVETERS IN DEMAND.

The improvement in business generally noticable is re-
flected in recent advices from the firm of John F. Allen,
370-372 Gerard Avenue, New York City, builders of the well-
known “Allen’ Riveting Machines.

They state: “Our May output was the largest since
October, 1907. June opened up with a satisfactory amount of
orders on hand and development of orders to date is very
satisfactory, promising to close out the month with an in-
creased output over last month. ‘

“During the depression we took occasion to devote closer
study to improving our machines, the result being that we
have succeeded in developing greater tonnage on the dies

tinct, and regular timed whistle blast signals in thick or
foggy weather, as encountered by every class of steamer, is
apparent. Yet comparatively little has been done in the past
| to accomplish such improvements as are clearly necessary.‘ It
is quite an every-day occurrence on the river for some passing
steamer to fail in giving a blast, and for water and steam
instead of sound to come out from the whistle orifice. Such
a defect has more than once been the subject of comment in
Admiralty court collision cases when sounds have never been
heard, and mistakes have followed.

Probably no company has realized more fully the advan-
tages of having good and powerful whistle apparatus than the
White Star Line, and this is practically demonstrated by the
careful and complete tests which they have given to Mr. Wil-
let Bruce’s patent. It is fitted among other vessels on the
Cedric, where it has been for eighteen months, during which
time it has given entire satisfaction, both as regards _reliabil-
ity and regularity, and her commander is enabled to signal
most effectively and distinctly with it, particularly at such
1 times'as when going up North River to New York.

—_——————

The Macbeth Iron Company, of Cleveland, engineers,
founders and machinists, builders of blowing engines, etc.,
| and the Bruce-Meriam-Abbott Company, also of Cleveland,
| builders of gas engines, were consolidated on June 1st, the
] name of the new company being the Bruce-Macheth Engine
| Company, :

Both of the above companies have been long established
in Cleveland, and their amalgamation makes one of the
largest and strongest companies of its kind. The Macbeth
Iron Company dates from the vear 1870, having been known
until late years as Macbeth & Company. The Meriam-Abbott
Company, predecessors of the Bruce-Meriam-Abbott Com-
pany, was organized in 1900, and has been one of the
pioneers in the manufacture of the commercial gas engine
| and its development to the present standard of perfection.

It is the purpose of the Bruce-Macheth Engine Company

| to continue the business of both of the former companies on
| a much larger scale than before. The manufacture and
| development of the gas engine will be continued, and the
| former line of work of the Macheth Iron Company, building
| of blowing engines and general machine and foundry work,
| will be conducted as heretofore.
! It is the intention of the new company to concentrate the
‘two present plants in the former plant of the Macbeth Tron
| Company on Center Street, N.W., Cleveland. Alterations to
the present buildings will be made and several new buildings
will be erected to accommodate the enlarged business, and
the combined equipment of the two compahnies in one plant
will make a very complete and modern shop.

The officers of the company are as follows : President,
W. C. Bruce; vice-president, C. W. Kelly; secretary and

and with a much smoother movement, eliminating the jar treasurer, C. J. Snow; manager, C. E. Curtiss. The above,

noticeabls at times in pneumatic riveters and which some
users have found objectionable,”?

agp———

IMPORTANT STEAM WHISTLE INVENTION.

Mr. Willett Bruce,ethe well-known superintendent engi-
neer of the White Star Line, has invented an electric and
automatic controlled steam whistle. TIts efficacy in the quali-
ties, which are claimed for it, have been thoroughly substan-
tiated on board White Star liners, and the control and manu-
facture of the patent has been taken over by Mr. T. Downie,
the well-known engineer of 5, Castle Street, Liverpool.

The great importance and desirability of having an
efficient and effective equipment so as to ensure clear, dis-

with A. D. Macbeth, J. B. Meriam and F. B. Abbott, consti-
tute the board of directors. Mr. Bruce, president, was
formerly president of the Bruce-Meriam-Abbott Company.
Messrs. Kelly, Snow and Curtiss retain the same positions
| formerly held in the Macbeth Iron Company.

—— -

THE SAO PAULO TRAMWAY. LICHT AND POWER
COMPANY’'S ANNUAL REPORT.

The ‘Sao Paulo Tramway, Light and Power Company
was incorporated in Ontario in 1899 as a street railway, light-
ing and power company. They operate eighty miles of street
railway in the city of Sao Paulo, Brazil. The franchise ex-
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THE PARSONS TRAGTION TRENGH EXGAVATOR

__EXCAVATING TREN

SOLD EXCLUSIVELY BY

GEORGE A. LAMBERT

SALES MANAGER
207-208 Observatory Building,

MANUFACTURED BY

THE G. A. PARSONS CO., NEWTON

DOBSON&’?IACKSON CONTRMT'QLL§ ‘WNNlF’EEf )

CH, STEET WIDE 2 OFEET DEER, -

.| 28 to 78 inches and any depth to 20

is guaranteed to work most economically
and satisfactorily in any kind of soil
‘(except rock), cutting any width from

feet, with one set of buckets, no change
of parts.

If you have sewer, water-works,
drainage, irrigation or any kind of ditch
We .
make excavators to dig any width and

any depth desired.
We Sell---Do not Lease

work, it will pay you to write us.

- Des Moines, lowa, U.S.A.

y, IOWA, U.S.A.

“Plican

inks.
. Gommenits”

supply of Ink.

TORONTO ;

149 Yonge St.

THE ART METROPOLE.

AND

N hin-@n”

are the names of Standard

Waterproof Drawing Inks

I have felt that it would be interesting for

Draftsmen to know something about their
' materials; more than is usually stated about
My recent publication “Notes and
is available for this purpose,
and, any of my retail agents will be pleased
to send copies  free, together with your next

~SUPERIOR QUALITY _AND
50/ LARGER BOTTLES

than is usual in these ,g"of)ds.“

- CANADIAN DEPOTS:

WINNIPEG :
JOHN A. HART CO.

CANADIAN REPRESENTATIVES

TORONTO:
SCHEAK & PRINGLE, 28 Wellington Street, W. 6

80 Milton St., London, E C. GUNTHER WAGNER

|

|

|
‘

ELECTRIC
and

HAND
NORTHERN ENGINEERING WORKS, :

CRANES

Advance Machine Works, le Walkenllle Canadn Manutacturers for Canada

tends for forty years from September, 1808, with renewal
privileges.. Wm. Mackenzie, of ATornm(). is president; W.
N. Walmsley, of Sao Paulo, Brazil, is manager.

The gross earmings for 1008, $2,287,410. 56, show an in-
crease over the previous year of $175,887.42 or 8.33 per cent.,
while the net ‘earnings, $1,504,350.78, show an increase ‘of
$108,486.28, or 7.77 per-cent.

Statistical Statement.

1908 1007 1004

[1 Gr6ss Income : 5 S v mem
_Railway Dept. .$1,614,754.04 $1,488,815.77  $1,020,006.54
“L.& P Dept. . 672,656.52 622,707.37 300,331.96
Total . . ....$2,287,410.56 $2,111,523.14 $1,410,338.50

Operating & Main-

tenace charges .$ 783,050.78 8 715,640.64 $ 460,558.50
Operating % gross

income. . . .... 34.2 33.9 32.4
Net earnings . .. 1,504,350.78 1,395,873.50 058,780.00
Net income %

chpital o, St 12.5 ’ 12.4 0.16
Passengers carried 24,508,518 23,435,476 10,611,355

- ea

Eleven pounds of nails will nail on the

.1,000 laths
required to cover 70 square yards of surface. .
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TIME CONSUMED IN SELECTING A TRENCH EXCAVATING MACHINE

Our Trench Excavator being beyond the stage
Our Trench Excavator will dig atrench from 27” to 60” wide and any depth down to 20 feet.
Mr. Contractor, if this is the machine you want for your work, we are at your command.

S NOT TIME LOST.

Trench Excavation' is about the most
severe nnd exacting work to whicha Machine
Excavator can be put.

The up-to-date Contractor wants to

4| select a machine which will possess qualities

S&| on which he can absolutely rely when figur-
3 ing on a contract.

The Machine must be dependable,

s durable and profitable.

The machine must be able to excavate
in any kind of earth, so the Contractor
%| will not have to choose the kind of earth_for
the machine,

of experiments, possesses all the above qualities.

J. W. HARRIS MANUFACTURING GCO., LIMITED
MONTREAL

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
wEASTEgrn - v N T

Copying Pencil New Jersey, U.S.A.
Manufactory Established 1761

"‘___\__.
Al @

—

JOHN-A-HART

%/////”7//

WHEN

WRITING TO ADVERTISERS

I You will confer a favor on both advertiser and publisher

by mentioning this paper

HAMILTON BRIDGE WORKS COMPANY, LTD.

Established 1872 at HAMILTON, CANADA.

BRIDGES—

STRUCTURAL STEEL

RAILWAY,
HIGHWAY

5000 Tons of —BEAMS, ANGLES,
steelin Stock CHANNELS, PLATES, .

Manufacturers of Locomotive Turn Tables, Roofs, $teel Bulldings, and Struotural Iron Work of all descriptions

|
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SURE OILING SYSTEM

DISTRICT Traders Bank Building, Toronto,
OFFICES Union Bank Building, Winnipeg, J
Calgary Block, Calgary, J. F.

High Speed Vertical Engines

OF THE ENGLISH ENCLOSED TYPE,
INSTALLED BY US AT THE

J TRADERS BANK, TORONTO

ROBB ENGINEERING CO., Limited

"AMHERST, N. S.
709 Power Building, Montreal, WATSON JACK, Manager.

WITH PRES-

WILLIAM McKAY, Manager
. F PORTER, Manager.
ORTER, Manager.

THE FENCE THAT SAVES EXPENSE

because it seldom needs repairs.

Made of high grade material and in

a way that gives maximum strength,
rigidity and atsame time enough elas-
), ticity to givelong wearing qualities.

N) | 2@ Rk st :E

® QI femut o B SR LN 5 @R

PEERLESS el QU E b GG GBS T

stays tight regardless of weather con- el b B R L A i
ditions. Resists stock successfully. | i O G 1
% | BRE e

Made of No.9 wirethroughout. Send
postal for interesting Free Book. 8

-THE WELL HOXIE WIRE FENCE Co. Lo

Dept. 15, Hamilton, Ont-

Winaipeg, Man

(Continued from Page 44.)
Toronto.—General Construction and
Dredging  Company, $300,000. R.
Eustace, D. L. Leask, W. J. Tubman.
Wigmore Gold Mines of Sturgeon Lake,
$500,000. R. L. Cowan, W. D. P, Barker,
R. E. Southby. Mascot Mining Com-
- pany, $500,000. G. Russell, J. C. Mac-
Donald, E. Cass.. Toronto Boxbarrel
~ Company, . $50,000.
" Brown, Miss L. O..Richardson. Shaw
Magnetic Sand Steel Company, $120,000.
W. J. Shaw, W. H. Metcalfe, B. B. Jen-
kins." 7
' Winnipeg, Man.—Hazelwood & Com-
pany, $20,000. T. Hazelwood, R. T.
 Wilson, G. N. Broatch. Canadian Chro-
nophone 'Company, . $60,000..  T. H.
Morris, E. Neshitt, G. P. Woods. J. ‘A.
* Christie & Company, $15,000. J. M.
Moprhouse, D, 'W. Ferguson, R. G.
Thompson. ' Boyds, $20,000. 'N. Boyd,
W. J. Boyd, W. S. Boyd... Gas Traction

F. Denton, W. E.

Ccmpany, $1,000,000. R. C. McPherson,
J. A. Anderson, R. W. Killey. Sylvester
Auto-Threshers & Engines, $500,000. R.
H. Sylvester, R. Sylyvester, Lindsay; G.
A. Bull, Winnipeg.

Montreal, Que.—Harris
Company, $50,000. F. H. Markey, J. C.
Hickson, G. C. Papineau-Conture. A.
Guay et Cie, $99,900. A. B. Charbon-
neau, J. A. Godin, H. Gagnon. British
American Oil Company, $500,000. S. R.
Parsons, W. A. Manion, A. L. Ellsworth.
Crystal ' Springs, $125,000. J. M. Ken-
nedy, A. de Sambor; R. Robillard. Navi-
gation Company of Canada, $20,000. L.
Lacouture, L. E. Morin, Jr., Montreal ;
A. Couture, Sorel. A: Nault & Sons Co.,
$5,000."" A Nault, Sr., A. Nault, Jr., F.

Construction

:I\I:ault., French Gas .. Saving Company,
$500,000. C. C. Laluau, J. A. H. Hebert,’

C; Galibert. '~ Berger Company, $20,000.
N. Stern, L. S. Margolese, S. G. Tritt.

WHERE TO BUY

An Engineering
Trades Directory.
FOR INDEX TO ADVERTISERS

SEE PAGE 3.

Air Compressors
Mussens Limited, Montreal, Que.
Reavell & Co., Ltd., J. F. B. Vande-
leur, agent, Toronto, Ont.
Anvils
Leslie & Co., A. C., Montreal, Que.
Arc Lamps
Northern Electric & Mfg. Co., Limited
Montreal, Que,

Bars, Steel
Priddle, Arthur, San Francisco, Cal.
Belting ’

McLaren, D. K., Ltd., Montreal, Que.
McLaren Belting Co., J. C., Montreal.
Boilers, Marine, Stationary and Water
Tube
Petrie, H. W., Ltd.,
real, Vancouver.
Bonding for Concrete
Canada Wire Goods Mfg. Company,
Hamilton, Ont. :
Priddle, Arthur, San Francisco, Cal.
Books, Technical
John A. Hart & Co.
Boring Tools G
Armstrong Bros. Tool Co., Chicago,
IIk, U.S:A.
Mussens Limited, Montreal, Que.
Bridges, Roof Trusses, etc.
Canadian Bridge Company,
Walkerville, Ont.
Cleveland Bridge & Engineering Co.,
Ltd., Darlington, Eng.
Dominion Bridge Co., Ltd., Montreal.
Hamilton Bridge Works Co., Ltd.,
Hamilton.
Manitoba Bridge & Iron Work, Ltd.,
Winnipeg, Man.
Pennsylvania Steel Co., Steelton, Pa.
Stewart, James A., Hamilton, Ont.
Stgxctural Steel Co., Ltd., fVIontreal,
ue.

Buckets (Clam Shell,
crete)
Beatty & Sons, Ltd., M., Welland, Ont.
Mussens Limited, Montreal, Que.
Cableways
Mussens Limited, Montreal, Que.
Car Hauls (Wire Cable and Chain)
Jeffrey Mfg. Co., Montreal, Que.
Cement, Portiand
Owen Sound Portland Cement Co.,
Owen Sound.
Thorn Cement Co., Buffalo, N.Y.
Cement, Machinery
Mussens Limited, Montreal, Que,
Coal Cutters
Jeffrey Mfg. Co., Montreal, Que.
Coal Handling Machinery
Northern Engineering Works, Detroit,
Mich.
Coal Tipples and Screens
Jeffrey Mfg. Co., Montreal, Que.
Congrete Mixers
Dominion Equipment & Supply Co.,
Winnipeg, Man,
Mussens Limited, Montreal, Que.

Rogers Supply Company, ’foronto.
Contractors

Cleveland Bridge and Engineering
Co., Ltd., Darlington, Eng.
Contractors’ Supplies.
Dominion Equipment & Supply Co.,
Winnipeg, Man.
Converters, Rotary
Toronto & Hamilton Electric Com-
pany, Hamilton, Ont.
Conveyors ‘
Jeffrey. Mfg.. Co., Montreal, Que.
' (Continued on Page 50) '

Toronto, Mont-

Ltd.,

Coal and Con-
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WHERE TO BUY.

(Continued from Page 48).

nes
cr.:.dvance Machine Works, Ltd., Walker-
ville, Ont. |
Dominion Bridge Co., Ltd., Montreal.
Mussens Limitied, Montreal, Que.
Northern Engineering Works, Detroit,
Mich.
Pennsylvania Steel Co., Steelton, Pa.
Structural Steel Co., Ltd.; Montreal,
Que.
rossings, Railway 3
clgama?)o' Iron Works, Ltd., Niagara
Falls, Ont.
amper, Regulators
) el Co.g, Julian, Boston, Mass.
rricks
m;)olgxinion Bridge Co., Ltd., Montreal.
Manitoba Bridge & Iron Work, Ltd.,
Winnipeg, Man.

Mussens Limited, Montreal, Que.

Northern Engineering Works, Detroit,
Mich.

Structural Steel Co., Ltd., Montreal,
Que.

Keuffel & Esser Co., Hoboken, N.J.

Ditchers
Beatty & Sons, Ltd., M., Welland, Ont.

Draughting Supplies
Bergger & Soms, C. L., Boston, Mass.
Hart Co., John A., Winnipeg, Man.
Keuffel & Esser Co., Hoboken, N.J.

Drawing Material
Keuﬁgl & Esser Co., Hoboken, N.J.

Drills
Canadian Buffalo Forge Co.,

real and Toronto.
Mussens Limited, Montreal, Que.
ust Separators

DC;nad'i,an Buffalo Forge Co., Montreal

f and Toronto.

Drying Apparatus
r(gangdia';pBuffalo Forge Co., Montreal

and Toronto.

Dynamos

....Laurence Scott & Co., Ltd. (J. F. B.

Vandeleur, agents, Toronto, Ont.)
Northern Electric & Mfg. Co., Limited,
Montreal, Que.
Toronto & Hamilton Electric Co.,
Hamilton, Ont.

Excavating Machinery

Harris Mfg. Co., Ltd., J. W., Mont-
real, Que.
Parsons, Co., G. W., Des Moines, Iowa

Electric: Apparatus
Hill Electric Mfg. Co., Montreal, _Que.
Northern Electric & Mfg. Co., Limited,

Wontreal, Que.
Toronto & Hamilton Electric Co.,
Hamilton, Ont,

Electrical Supplies :

Hill Electric Mfg. Co., Montreal, Que.
Phillips, 'Eugene F., Electrical Works,
Ltd., Montreal, Canada.

Elevators - - :
Jefirey’ Mfg. Co., Montreal, Que.
Northern Engineering Works, Detroit,

Mich. !

Engineers, Consulting

Barber, F.
Beaubien, Gaspe de, Montreal,
Cleveland & Dutcher, ancouver, B.C.
Francis, W. J., Montreal, Que.
Fuce, Ed. O.,. Galt.
Gagne & Jennings, Toronto, Ont.
Haffner, H. J., Calgary, Alta.
Mitchell, C. H., C.E., Toronto, Ont.
Nold, Henry N., Hamilton.
Rebbeck, J. R., Victoria, B.C.
Richmond, J. Stanley, Toronto,
Standard Inspection iBureau, Limited,
Toronto, Ont.

Engineering Instruments

Cooke & Sons, Ltd., T., London, Eng.

Keuffel & Esser Co., Hoboken, N.J.

Engines: b3
Canadian Buffalo Forge Co., Montreal

and Toronto.
Mussens. Limited, Montreal, Que.

Ncﬁt'hgm Engineering Works, Detroit,

ich.

Mont-

Reavell & Co., Ltd. (J. F. B. Vande-
leur, agent, Toronto, Ont.)
Petrie, H. W., Ltd., Toroato, Mont-
real, Vancouver.
Fans and Blowing Apparatus
Canadian Buffalo Forge Co., Montreal
and Toronto.
Fence, Fencing, Wire

Owen Sound Wire Fence Co.
Fire Brick and Clay

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

Coghlin & Co., B. J., Montreal, Que
Foundry Supplies

Mussens Limited, Montreal, Que.
Frogs, Railway ;

Ramapo Iron Works, Ltd., Niagara

Falls, Ont.
Generators, Alternating and Direct Cur-
rent

Northern Electric & Mfg. Co., Limited,
Montreal, Que.
Toronto & Hamilton Electric Com-
pany, Hamilton. Ont.
Heating and Ventilating Machinery
Canadian Buffalo Forge Co., Montreal
and Toronto.
Hoists, Electric and Pneumatic {
Northern Engineering Works, Detroit,
Mich.
Hydraulic' Machinery
Canadian Buffalo Forge Co., Montreal
and Toronto.
Iron Bar, etec.
Leslie & Co., A. C., Montreal.
Inspections
Standard Inspection Bureau, Limited,
Toronto, Ont.
Dominion Bureau, Montreal, Que,
Ladles
Northern Engineering Works, Detroit,
Mich.
Locomotives (Electric)
Jeffrey Mfg. Co., Montreal, -Que..
Mechanical Draft Motors
Measuring Tapes
Keuffyl & Esser Co., Hoboken, N.J.
Canadian Buffalo Forge Co., Montreal
and Toronto.
Motors
Laurence Scott & Co., Ltd. R B
Vandeleur, agent, 'f‘oronto, Ont.)
Mussens Limited, Montreal, Que.
Northern Electric & Mfg. Co., Limited,
Montreal, Que.

. Toronto & Hamilton Electric Com-
! pany, Hamilton, Ont,
Patent Attorneys
Budden, Hanbury A., Montreal, Que.
Ridout & Maybee, Toronto, Ont.
Planer Tools
Armstrong Bros. Tool Co., Chicago,
Ik XS, AL
Mussens Limited, Montreal, ‘Que.
POI0.0, Telegraph and Telephone
Lindsley Bros. Co., Spokane, Wash.
Portland Cement
Hartranft Cement Co., Wm., Mont-
real, Que.
Posts
Lindsley Bros. & Co., Spokane, Wash.
Presses,
Mussens Limited, Montreal, Que,
Wood & Co., R. D., Philadelphia, Pa.
Pressure Regulators
D’Este Co., Julian, Boston, Mass.
Prison Work -
Canada Wire Goods Mfg. Company,
Hamilton, Ont.
Pulleys
Mussens Limited, Montreal, Que.
Pumps—Steam and Power
Beatty & Sons, Ltd., M., Welland, Oant.
Canadian Buffalo Forge Co., Montreal
and Toronto.
Mussens Limited,
Petrie, H. W., L
" real, Vancouver, . :
Reavell & Co., Ltd. (J. F. B, Vande-
leur, agent, Toronto, Ont.)
Wood & Co., R.D., Philadelphia, Pa. -
Purifiers
Wood & Co., R. D., Philadelphia, Pa. .
Rail Joints, |

Rail Joint Co., of Can., Ltd., Montreal.

Mbntreal, Que.
td., Toronto, Mont-

Hydraulic and Power 3 &

Railway Supplies
Beatty & Sons, Ltd., M., Welland, Ont.
Coghlin & Co., B. J., Montreal, Que.
Mussens Limited, Montreal, Que.
Koppel Co., Arthur, New York City.

Railways, Industrial and Portable
Koppel Co., Arthur, New York City.
Ratchet Drills, Universal
Armstrong Bros. Tool Co.,
Ill, U.S.A.
Mussens Limited, Montreal, Que.
Reinforcing Materials
Canada Wire Goods Mfg. Company,
Hamilton, Ont.
Priddle, Arthur, San Francisco, Cal.
Road Preservatives
Paterson Mfg. Co., Ltd.
Rock Crushers
Mussens Limited, Montreal, Que.
Rope, Manilla and Wire
Mussens Limited, Montreal, Que.
Screens
Canada Wire Goods Mfg. Company,
Hamilton, Ont.
Sewage Disposal
Cameron Septic Tank Co., Chicago,
1., U.S.A.
Sewer Pipe
Hamilton & Toronto
Sheet Metal Work
Canadian Buffalo Forge Co., Montreal
and Toronto, >
Shovels, Steam
Dominion Equipment & Supply Co.
Winnipeg, Man.
Mussens Limited, Montreal, Que.
Springs
Coghlin & Co., B. J., Montreal, Que,
Montreal Steel Works, Montreal; Que.
Steel, Speedicut High-speed
Montreal Steel Works, Montreal, Que,
Steel, Structural ;
Cleveland Bridge & Engineering Co.,
Ltd., Darlington, Eng.
Dominon Bridge Co., Ltd., Montreal.
Hamilton Bridge Works Co., Hamil-
ton, Ont.
Pennsylvania Steel Co., Steelton, Pa.
Structural Steel Co., Ltd., Montreal.
Montreal Steel Works, Montreal, Que.
Mussens Limited, Montreal, Que,
Allen & Co., Edgar, Sheffield, Eng.
Stone Crushers and Screens
- Mussens Limited, Montreal, Que.
Surveying Instruments
Berger & Son, C. L., Boston, Mass.
Cooke & Sons, Ltd., T., London, Eng.
Hart Co., John A., Winnipeg, Man.
Keuffel] & Esser Co., Hoboken, N.J.
Switches, Railway
Ramapo Iron Works, Ltd.,
Falls. Ont. -
Tanks, Steel and Iron
Structural Steel Co., Ltd., Montreal,
Wood & Co:, R. D, Philadelphia, P,
Ties, Railroad
Lindsley Bros. Co., Spokane, Wash.
Tool Crinders
Armstrong Bros. Tool Co..
IlL, U.S.A.
Track Jacks .
Montreal Steel Works, Montreal, Que.
Mussens Limited, Montreal, Que.
Transformers e o brhgly
Toronto & Hamilton Electric Com.
pany, Hamilton, Ont.
Trenching Machines
Beatty & Sons, Ltd.,.M., Welland, Ont.
Harris, J.W., Mfg. Co., Ltd., Montreal,
Parsons, Co., G. W., Des Moines, Towa
Trucks
Northern Engineering Works, Detroit,
Mich.
Valves . .
Wood & Co., R. D., Philadelphia, Pa.
Waterworks Supplies

Chicago,

Sewer Pipe Co.

Niagara

Chicago,

Wood & Co., R. D., Philadelphia, Pa.
Wire ' ’ %
. Coghlin & Co., B. J., Montreal, Que.
Wire Rope :

Coghlin & Co., B.'J., Montreal, Que.

.-Mussens Limited, ‘Montreal, Que."

Wirework . ; ey S T G e 0
Canada Wire Goods Mfg. Companv.
Hamilton, Ont.




June 25, 1909.

THE CANADIAN ENGINEER 51

Development and
Electrical Distribution
of Water Power

By

LAMAR LYNDON

PRICE $3.00

Pages, 317. 158 Illustrations.

Part  1.—Hydraulic Development. 51 Pg.
90 Pg.

Part III.—Descriptions of Hydro-Electric,
- Generating and Transmission Plants.
Pg. 106.

Appendix on Computing of Pressures set
up in Water Pipes. Pg. 5.

Part I1.—Electrical Equipment.

A Text BookonRoads

and Pavements

By Prof. F. P. Spalding

Professor of Civil Engineering in the
University of Missouri

3rd Edition. Pages 340. Illustrations.

Price $2.00

PROCEEDINGS
Undergraduate Society

Applied Science
McGill University, Montreal

Contains all the Addresses given before the
Society during the term just closed—
- and re-printed from the Canadian
~ Engineer.

CONTENTS

Cecil B, Smith

Bank of Nova Scotia, Kingston. Robert T. H.
o Sailman

The Datum Plane. Otto Klotz, "LL. D.

Description, Installatic; and Economy of CO,
Recorders.. Will F. McKnight Py,

The Value of Gas Power. Charles E. Lucke...
Sohn W. McLeod

80 Pages Price 25¢.

BOOK  DEPARTMENT,
CANADIAN ENGINEER,

TORONTO

. MONTREAL WINNIPEG

The Relation of the Engineer to the Community.

Property of te Lake Copper Mining Co., Limited. ‘|

A'Book for the Pocket

The 26th Edition of MoLesworTH's Pocker
Booxk or ENGINEERING FORMULAE isnow 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 Crvir, MecuaNicarL and Ecrec-
TRICAL EnGINeERS will find if, as heretofore, the best
and only real Pocket Book. Price, $2.00 net.

By Sir GUILFORD L. MOLESWORTH,
. KOCQ'CEQ

Past President of the Institution of Civil Engineers
Member of the Institution of Mechanical Engineers
Fellow of the University of Calcutta
Assisted by

HENRY BRIDGES MOLESWORTH,
M. Inst. C. E.

. WITH AN ELECTRICAL SUPPLEMENT
By WALTER H. MOLESWORTH, M.lnst.,E.E.,M.lnst.M.E.

Any one of the above books or in fact any Engineering Book published can be secured through the {
BOOK DEPARTMENT

CANADIAN ENGINEER

MONTREAL -

TORONTO ety

= 62 Church Stree

WINNIPEG . 7 e e
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Cedar Poles

FROM

“British Columbia”

The strongest, straightest and soundest pole that
grows in the “WORLD.”

We can ship them East as far as Quebec and com-
pete with Eastern poles-4o .ft. and longer.

In Ontario we can compete only on 3s5ft. poles
and  longe..

In Manitoba—30 ft, and longer.

In Alberta and Saskatchewan we are “IT” on all
lengths.

Don't be afraid of them. They are the leading pole
for City and Power line construction.

Yards on C.P. Railroad in British Columbia, Koote-
nay District. They are thoroughly seasoned.

We name delivered prices always and guarantee
immediate - shipment.

Write for carload -prices on our Qregon Fir

The Lindsley “l}rothers bo.

|

@ CO.
Limited

EDGAR ALLEN

Imperial Steel Works
SHEFFIELD, England

Manufacturers of

The Edgar Allen

HIGH SPEED STEEL

__ TRADE MARK
JAVTHARDENIRG

and best grades of

TOOL STEEL

Stocks carried by our Agents :

Williams & Wilson, 320 St. James St., Montréal

H. W, Petrle, Ltd., 131 Front St, West, Toronto

A. R. Williams Machinery Co., Yancouver

The Brydges Engineering & Supply Co., Ltd., Winnipeg -

Manager for Canadaj;

Thos, Hampton, 320 St. James St., Montreal
POINTS and CROSSINQ.S

and Tramway Layouts

Made of

MANGANESE STEEL

Stadia Hand Transit

A New Univprsal Instrument for
Preliminary Surveying

thanTg::s m'ms'llt gives more accurate results in léss time
i, y s&wx ar portable instrument, It is useful for
beari ing distances, angles, slopes and taking compass
: arings. The instrument is thoroughly well made and is
urnished with a hand sewed leather sling case,

Send for Spectal Circular.

KEUFFEL & ESSER CO.

MONTREAL, 252 Notre Dame St., W.

General Office and Factories
HOBOKEN, N.J.
New York  Chicago St Louis San Francisco
Drawing Materials Measuring Tapes
Mathematical and Surveying Instruments

BUFFALO PUMPS
DI - T "
request OWE R

Cenirifugal

TURBINE

" ) " ",,
Single Cylinder Air Pump and Jet Condenser. = Valve Motion

positive. No possibility of injection water getting ‘i ngi
: ng ‘into engine
cylinder in case of breakdown. Built in lgsizeg

e

TBUFRALIO L

Antomatic Duplex Fd Pum i :

g p and Receiver automatically de~
»:it‘;:l; :ic; th°¥°“°"- the high temperature condensation of an
Built in let; siz;? economy of this system cannot be questioned.

CANADIAN-BUFFALO FORGE CO., Ltd.

Engineers and Manufacturers
MONTREAL »




