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Spooner’s High Glass Box-Metal

“COPPERINE”

RIGHT UP TO DATE.

THE QUALITY OTHERS STRIVE TO EQUAL

“QUEEN'S HEAD”
Galvanized Iron
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But be sure you get it. CANADA Best Extant—Always Reliable—As Cheap—Wears Longer
Py 4o Y AT A. C. Leslie & Co. Led: Stands Cheaper Lubrication than any known Metal. Pays
Makers, Bristol Montreal to use it. Hardwares sell it everywhere in Canada for

; 8¢ their BEST METAL.

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

» TURNTABLES, ROOF TRUSSES
_— STEEL BUILDINGS |
= ELECTRIC & HAND POWER CRANES

Structural METAL WORK of all kinds

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

—

““REDSTONE” o,
J OHNMQOJANIRE High Pressure Steam Packing ]

.. No other will last as long.
PEANTPACRERES Y THE GIITTA PERCRA & RUBBER MFC. CO. OF TORONTO
‘ DIVING ___ LIMITED,

APPARATUS

For Sale or Hire

' §54-656 Craig St. West,
MONTREAL, QUE.

_ Prentiss’ Patent Vises

A BEST MADE
58 Prentiss Vise Co., New Yort
Sole Agents for Canada:

' A, Macfarlane & Co., Ssiizies Bk,

S oo o dest THE WIRE & CABLE (o,

{Bare and Insulated Electric
‘ Wires and Cables.

Canadlan Ca|0|um Carblde an'rm'run
CARBIDE ;:)';i;?uuv,um'rspLAce.tylene Gas Llth

. 9T. GATHARINES, ONT, OAN. BRIGHTEST, CHEAPEST and best of all ighta

Engineers and
Contractors

-~ BUYERS’ REFERENCE-PAGE 54.
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ite. g No additional Tonnage required to acquire
A SAFE I i Slits Flanged *“Safety.” The tie gives that, and thus youqsave
No Lost /9 in the cost of your structure—Do you realize

Not'a Bike—It does not run or slip— = Section A ¥ PN Prapioslipe (o

INNER-BOND_BAR FOR GON-
bt s BAR. that &2 voieis,  CRETE REINFORCEMENT IS

. U. S. and Foreign Patents ARTHUR PRIDDLE
ok ﬁ‘f,snpfﬁ::‘c Send Specifications fo the Home Office San Francisco, Cal,, U.S.A.

Not a: Razor—1t does not cut— o

American Spiral Pipe
TRV RS SPTRE T RV ED e e Works, Chicago, Ill.
3 EASTERN OFFICE ;

. 50 CHURCH STREET;,; NEW YORK
Hydraulic and Exhaust Steam  Pipe, Galvanized and Asphalt’ Coated.

MONTREAL STEEL WORKS, Limith, THE MODERN JOINTING

JFor WATER and GAS MAINS} .

Manufacturers of

Steel Castings rEan waon

Acid Open Hearth System

8PRINCS, FROGS, SWITCHES, SICNALS, Canal Bank, Point St. Charles,
FOR STEAM AND ELRCTRIC RAILWAY. MONTREAL.

" MADE )N ENGLAND

-

e uin |
B LAC K D | A M O N D 142 Victoria Street, TORONTO, ONT.

. Phone Main 4923
F l LE s AN D RAS P s *Just around the corner from Queenand Yonge"

Twelve Medals Awarded at International Expositions. ' Sole Distributors in Canada for the
FOR SALE EVERYWHERE. British Manufacturers

N Black Diamond-Fils Works g | :
BsTABLISHED 1863, INCORPORATED 1805 \ ‘ iy
‘ 6.4H. Barnett Gompany ‘
PHILADELPHIA, PA,, U. 8. A,

Oopy of catalogue sent free to any interested file user upon application. TH E C A.N ADl AN
ENGINEER

M. Beatty & Sons, Limited, Welland, Ont. | | Rexches more civil and

mechanical engineérs and
engineering contractors than
Dredges, Ditchers, any other publication.

Derricks, Steam Shovels, send for Advertising Rates.

Steel Dump and Deck Scows,
Submarine Rock Drilling Machinery,

MANUFACTURERS OF

Centrifugal Pumps for Water and Sand, : o
Stone Derricks, Clam-Shell Buckets, e J&’S’.’.m$65
Steel Skips, Coal and Concrete Tubs, ~ "‘“m.'mcll_sou

and other Contractors’ Machinery

y  AGENTS ‘ & %‘M‘s

E. Leonard and Sons, Montteal, Que. and St. John, N. B. R. Hamilton & Co, o e ol g

Vancoaver B.C. Canadian Fairbanks Co., Toronto, Ont. and Winnipeg Man. © GILBON MFG. €O, LYD, Digt.  Guelph, Outaria
. | 11 YORK STREET

’
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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

Rallway & Highway Bridges

6000 Tons Steel in Stock

| STRUCTURAL STEEL CO., LTD., MONTREAL "

INDEX TO ADVERTISEMENTS.

* Every Other Week

RBworth, Witi & SOnb ......iiandseidsins 8
Allen, John F, ~ R
Allen, & Co. Edgar ....

Ambursen Hydraulic Construction Co. of Canada,
bl T e S R ST t 53

American Spiral Pipe Works . 2
Armstrong Bros Tool Co .... 50
Armstrong, J. S, ......... 6
Babcock & Wilcox, Ltd, ..cccorveenssnonesnessansnes 12
Banwell Hoxie Wire Fence Co, 49
Barber, Frank...... Sae w6
Barnett, G & H Co . -t 2
Bausch & Lomb Optical Co. 1 oax
Beatty, M. & Sons Ltd. ....... 3
Beaubein, De Gaspe ...oovvvvnniies 6
Bérger, C. L, & SonB.. ..l socasiscoss . 54
Bowman & Connor... -t 6
Brandeis, Chas,.. wt 7
Brown & Co., Ltd., John. K
Budden, H'A ;)ses: wsasisivaiscessios et | (X
Buftalo Meter Co t 49

Buffalo Mechanical and Eleclncal Lahoratoryf 49

Cameron Septic Tank Co........ovvvvvrmnnnnns 6

Canada Metal Co., Ltd..covivviososniivisnse 10
Canada Wire Goods Mfg, Co 14
Canadian Bridge Co ...cccceeevnnene 3
Canadian Buffalo Forge Co......eoovvvnnnn. 56
Canadian Inspection Co.,, Ltd................ 7
Canadian Kodak Co,Ltd.,.......c..couv.n.. :

8 IR0y LB s o'oqion's s w s ouim aomriosia ts3

**  Westinghouse Co. t 48
Capstan Mfg. Co...........

Chipman, Willis ...
Clarke & Monds
Cleveland Bridge & Engineering Co. Ltd....... 49
Cleveland & Dutcher...... Seshs iy Sy
Coghlin & Co., B. J. ..
Continental Iron Works
Cooke & Sons, T. Ltd .
Corrugated Steel Bar Co. of Canada, Ltd.....t 8

D POBREaOITD, 2. o} : vsiotiiis o sty davs * 43
D et Brosi i i Sivmieeosisisinnse t st
Date, John.., T it
D’Este, Julian, Co............... . 51
Dixon, Joseph, Crucible Co ot 4
Dominion Bridge Co, Ltd . 1
Dominion Equipment Co. . . ... - 43
Dominion Wood Pipe Co., Ltd. t s3

Dominion Bureau..... ..... w9 . 7
DomimonSewchnpeCo......... ....... »inss1 048

Elevator Specialty Co
Engineering Times......
Expanded Metal and Fireproofing Co............ 4

Faber, A. W,
Fensom, C. J. t 6
Fetherstonhaugh & Lo T N RSB .
Fetherstonhaugh Dennison & Blackmore ...... 15
Fifield, A F, oo

Fleck. Alex ..

ves 633

Gagne & Jennings
Galena Signal Oil Co.
Galt & Smith. ...,
Garde & Co., John......

Gartahiore, Jobn D, uiiusisss vosaissnsboninin
Gartshore-Thomson Pipe and Foundry Co... 13
Geometric Tool Co

Gerell, John W, , .
Gilson Mfg. Co.............. wt 2
Goldie & McCulloch Co......... sy bt o
Goldschmidt ThermitCo, ,

Haffner, H, J.
Hall Bros

Hamilton Powder Co..........

Hamilton and Toronto bewer Plpe Lo
Harris J.W, Mfg. Co
Hart Co., John AL, i .dth eeitinnibtt. &
Hartranft Cement Co., Wm.
Hayward Company, The .......
Hill Blectric Mfg. €0 vevcereeenreseionnvosonas 7

Hopkinson & Co., Ltd., Juuee suveeeene. sesoiasalduns t 52
Ideal Concrete Machinery Co................. t a7
Jack, & Co., Watson .....cce.vvu..

Jardine & Co. A. B............
Jelftrey Mfg. Co........reuue
Jones & Moore Electric Co

Kerr Engine Co, Ltd....... Bastasaie ShRdrrsere b vini]. T8
Keuffel & Ks86rC0 ...ii.ccomanivsn s sty vonssss 9
Koppel Company, Arthur..................... 15
Laurence, Scott 8 Co......... 0 vebsnssnsss 45
Lea & Coffin and H. S. Ferguson. 5 2
Leslie & Co, A. C..........c....... X
Lindsloy Bros,Coq e udscalivesssissnsennstasias 56

Loignon, A. &E,...
Lufkin Rule Co
Lunkenhei Co

STt
t 13
f

Manitoba Bridge and Iron Works Co, Ltd... 41
Marion & Marion.. vos lsh

Mason Regulator Lo..
MoGHIL UnIVeratty .. .oineectesssonsotosniarossdsonnasbivns t 3
McLaren, D. K. Limited ...

McLaren, J C, Belting Co .. 56
Merrill, E, B....... REGAA: o Y XA i
Michigan College of Mines.................. t
Michigan Lubricator Co .t 52
Mitchell, Charles H. ‘w.cccennerraseen v 16
Montreal Loco. Works Co., Ltd. . T, B
Montreal Steel Works Ltd. .. 2
Morrison, T. A& Co ..cccuunen .1 46
Morse Twist Drill and Machine Co ........... t 12
gty b R ) G TS Gl R R 6
Mustens) Lbtd' vt o0 Vi eietes fois ity i SR, |

t Once a Month

Northern Electric & Mfg. Co.............o.u 16
Northern Engineering Works......... ......

Ontario Sewer Pipe Co. vcoovvvvvvnrinvnnnnnns 114
Owen Sound Portland Cement Co., Ltd. .... 47
Owen Sound Wire Fence Co. .ovvvvvnnnnnn. 3
Oxley & Chadwick ......ccooiescneoncosscoes t 6
Parker KT, CRKE & Goinssivssioonsialstibssvasiis t 10
Peacock Brothers....... tro, 46, 52
Podiar Phople..dv..h. i, ae it o 44, 47
Pennsylvania Steel Co......o0i0vitenasnrnense 14
Perrin & Co., Ltd., Wm. R. apoal T8
Perry,; Wimvionsuisnsvavssssins ve: &

LT R et R A e o e
Phillips, Eugene, Electrical Works, Ltd.....} 44
Prentiss Vise Co " .

x
Priddle, Arthur 2
Public Works 5
Queen City Oil Co, Ltd. .................... i )

Reavell & Co.,
Rebbeck, J. K
Richmond, J. Stanley ....

....... 6
Ridout & Maybee......... 13, 46
Robertson Machinery Co. ....... b ik
Robb Engineering Co, Ltd. ............... 46
Rogers Supply Co.uii..inicdve s sl 4
School ot Mining. Trant . diely Vel s s e S
Shaaly, J M, jiiii..iiven s voaa G
Sheehy, James J. ........ st 4
Smart-Turner Machine Co, sust 56
Smith & Coventry. ......... wt 46
Smith Kerry & Chace 6
Standard Inspection Bureau, "
Staanley & Co. Limited W. F. 8
Structural Steel Co, Ltd .. 3
Surveyor, The ...... PUb B s « 500 SERNEL L L 9
LONURYS 5.0y abia i iioh s nns RN HES “ sorn AR
Technical Index .. ..t 4
Torbert and Cove As Cuioc v s sunsnus oor 44
Toronto & Hamilton Electric Co, B ™

University of Manitoba.. ......
I RAVErRity *Ol * TOrOBLO) Lo5 o o vovendcinont inns
Union Drawn Steel Co, ,ueiiviennnisnnn
United Water Improvement Co..,........... 45

Want Ads. ..... S e S epshsson
Waterous Engine Works Co. Ltd .
Watson & McDaniel ...............
atts B R MISOR 'V it te e
Wells & Raymond .............
Willson Carbide Co, Ltd ..........
Wilson, J C, & Co
Wire & Cable Co.....
Wood & Co., R. D. .

If you have Wire Fencing or Gates in your specifications

H‘”"’s write us for particulars.

LA

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

=222— Owen Sound Wire Fence Co., Ltd.
OWEN SOUND, ONT.
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RAYMOND g : : i
CONCRETE PILES || Dixon’s Belt Dressings

WE HAVE
Used by the DOMINION and the UNITED STATES

GOVERNMENTS, CANADIAN PACIFIC RAILWAY, TWO DRESSINGS FOR BELTS

OTHER RAILWAYS, and by LEADING ENGINEERS and

ARGHIIEGTS, Dixon’s Traction Dressing for old, dry
A SHELL or FORM for every pile. belts that are in poor condition and

N rking in the dark. Large tapering Piles. Have the best : ) 3 : -

a ‘::d ::gell:xxoniy;a Tell szgyo:fenceds--l-:re do the rest. o Dixon’s  Solid Belt Dressmg, - quCk,

convenient cure for slipping or overloaded

Raymond Concrete Pile Co. belts. Write for Booklet.

OF CANADA
Coristine Building, - MONTREAL,

Joseph Dixon Crucible Co.

JERSEY CITY, N.]J.

Toronto & Hamilton Electnc Go.

99-103 McNAB ST,
HAMILTON

Manufacturers of

INDUCTION
MOTORS

For all Circuits

S. S. “Lusitania”

FASTEST PASSENGER VESSEL
IN THE WORLD, has

192 BROWN’'S CAMBERED

FURNACES

Incorporated 1861

Hamilton Powder Co.

Manufacturers of

EXPLOSIVES

Blasting Appliances of all Kinds

JOHN BROWN & €0, Lid.

SHEFFIELD, ENGLAND,

WATSON JACK & CGO.,

MONTREAL
SOLE AGENTS FOR CANADA

OFFlCE‘.
No. 4 Hospital Street, MONTREAL.

Magazines and Branch Offices at the Chief Distributing Points in
Canada,

EXPANDED METAL Oui' I;Dnglfm:frinz staff, from now on, more than ever will n}:\ke a ?(;{ntlof
replying fully to enquiries from engineers concerning every phase of Re-in®
AND X FIREPROOF[NG torcedConcrete construction and design,accompanied by plans where called for

CO., LIMITED BEAMS, COLUMNS, FLOORS, TANKS, CULVERTS, Etc.

New Office and Factories:

Foot of Fraser Ave., Toronto The Standard Adjunct STEELCRETE To Concrete Plates Is
SPECIALISTS IN
REINFORCED CONCRETE CON- EXPANDED METAL
STRUCTION FOR 12 YEARS WE NOW MANUFACTURE
SPECIFY SECTION Fenestra Steel Window Sash for

AND  FIFTSICGAL . QUARIIIRS Power and Transformer Houses,
Factories, Etc., Etc.

Steelreis=
Obtain our estimates and compare wooden sash cost with

s e | FENESTRA STEEL SASH
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READING MULTIPLE GEAR

CHAIN HOISTS NORTON JACKS
AND TROLLEYS

All Capacities BALL BEARING, CONE BEARING and RATCHET

Our Stock of . . .

et i e
Trugks 72,0 s

Write for Catalogues and Prices

MUSSENS LIMITED

s | MONTREAL

 TORONTO COBALT WINNIPEG VANCOUVER
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CONSULTING ENGINEERS

¥. S. Armstrong

CONSULTING ENGINEER, M. CAN.sOC.C. B

HARBOURS AND TERMINALS

RE. CONCRETE & TECHNICAL LAW CASES

1§ WaLker Bumwping, ST JOHN, N, B.

WALTER J. FRANCIS, C.E.

-Consulting Engineer

SOVEREIGN BANK BUILDING
MONTREAL

Mzmeer Canapian Sociery Civin ENGINEERS
MzMBER AMERICAN SocieTy CiviL ENGINEERS

FRANK BARBER

YORK COUNTY ENGINEER
Steel and Reinforced Concrete Bridges

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

Phone M. 1664 TORONTO

EDW. O. FUCE

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

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

Charles H. Mitchell
Percival H. Mitchell

Consulting and Supervising
Engineers

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

Traders Bank Building, Toronto

Ass.A.LE.E.

“DCGASPE BEAUBIEN

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

Gagne @ Jennings
Consulting and Constructing
ENGINEERS

Lawlor Building, -« TORONTO
PHONE MAIN 717

EDWARD B. MERRILL

B.A.,B.A. Sc., Mem. Can. Soc,C.E, Mem. A.ILE.E,
ENGINEER
Power Developments and Transmission, Electric
Lighting, Electric Railways,Municipal Engineering,
Industrial Plants, Reports, Valuations, Ete.
LAWLOR BUILDING, TORONTO, AND
305 FORT ST. WINNIPEG.

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

BOWMAN @ CONNOR

Consulting Municipal and Structural Engineer
Waterworks. Sewerage and Electric Plants
Concrete and Steel Bridges and Buildings

CemENT TESTING

6 Toronto St. Toronto,

iinnch Office, Berlin.

Tel. Main 5724.
Tel. x12B.

GALT ® SMITH,
Consulting Engineers

Waterwork, sewerage and sewage disposal.
Electric Lighting, steam and water powers,
consultations, examinations and reports.

Joux Garr, C. E. Owen W. Smith,
Mem. Can. Soc. C.E. Assoc. Mem, Can, Soc. C.E.
Office : 23 Jordan St. Toronto. Phone M. 3488,

TrrLErHONE MAIN 4652

T. AIRD MURRAY, C.E.
CONSULTING ENGINEER

SEWERAGE—-SEWAGE DISPOSAL
WATER SUPPLY AND PURIFICATION

ASSOCIATED WITH
AnpREW F. MAcarrum, B.A.Sc., C.E.
612 ConTINENTAL LirFg BLDG., TORONTO, CAN,

CAMERON SEPTIC TANK Co.
CONSULTING ENGINEERS
Sewage Disposal
MONADNOCK BLOCK, CHICAGO, il
SAN FRANCISCO : 528 Monadnock Bldg.

Superintends Construction and Repairs
20 Years' Experience

JOHN W. GERELL
Canadian Representative
ROBERT STEPHENSON & CO., Ltd.
Shipbuilders, Hebburn-on-Tyne
Consulting Engineer Naval Architect
Designs, Specifications and Estimates for

all classes of Marine Vessels and Machinery

Phone M. 6555 TORONTO 43 Victoria Street

HENRY N. NOLD
A. M. AMER. INST. E.E.

Consulting Electrical and Mechanical Engineer
Provident & Loan Chambers, Hamllton, Canada
Examinations, Estimates, Reports, Plans, Specifi-
cations and Supervision ot Hydro-Electric Power
Developments, Lighting, Railway Industrial and

Power Installations, Power Transmission, Etc,

H. K. DUTCHER, M. SC.

E. A. CLEVELAND,
A. M. CAN SOC CE.

D, L. Siy B. C, Ls Se
M. AM. INST. M.E.

CLEVELAND & DUTCHER

Civil, Hydraullc and Electrical Engineers
Surveyors
Suilte 40-41
Y lack Block  VANCOUVER, B.C.

H. J. HAFFNER,B.Sc.

Assoc. Member Can. Soc. C.E.

Irrigation and Hydraulic Engineer.
British Columbia and Alberta.

Box 1667, Calgary, Alta.

Telegraphic Address ‘‘Rebbeck”  Telephone 1068

JAMES K. REBBECK

CONSULTING & MECHANICAL ENGINEER AND NAVAL ARCHITECT
Designs of steamers. Designs of engines, boilers
and machinery. Reports and surveys.

32-33 Board of Trade Bldg. Victoria, B.C.

WILLIS CHIPMAN

Hon. Grad. Engineering, McGill University ; M.
Can. Soc. C.E., M. Am. Soc. C.E.; M. Am.
Water Works Association
Water Works, Sewerage Works,

as Worl
Electric Light and Power Plants.
Reports, Surveys, Construction. Valuations
103 BAY ST. TORONTO

LEA & COFFIN
axp H., 8. FERGUSON,

ENGINEERS
Water Supply, Sewerage, Water Power
Devel t and T issi S

e P al T team

Power Plants, Pulp and Paper Mills,
Examinations and Reports.

Coristine Building, - Montreal

J. STANLEY RICHMOND
CONSULTING ENGINEER

Power Plants and Expert Electrical Questions; City
and Suburban Railways; Iron, Steel, Fuel and Gas
Ch -g; Mechanical lnd. Mini Engin.erin‘;
Factory Systemization ; Building Materials,

34 VICTORIA STREET, TORONTO
Ter. MAIN s240. CABLE ADDREss “TROLLEY

CLARKE & MONDS

Engineers and Contractors
TORONTO, ONT.

A. & E. LOIGNON, C. E.

17 Place d’Armes Hill, Montreal
Reinforced Concrete Constructions, Fireproof
Warehouses, Factories, Etc., Steel
Structures, Water Power,

Designs and Superintendence of Work.

J. M. SHANLY

M. JCAN. 80C. C. E. M. AM. S0C, C. B.

CIVIL ENGINEER

Room 310, Board of Trade
MON

TREAL
RAILWAYS, BRIDGES, FOUNDA-

TIONS, HYDRAULIC WORKS

C.J. FENSOM

B.A. Se.
CONSULTING ENGINEER
Averdon Shambert puone (322, . 7

Machincry designed, sul ised, inspected and
contracted tor. Tests, Reports, Electric Light
Plants, Power Plants, Pumping Plants.

ANDREW F. MACALLUM. C.E.

onsulting and Constructing
Engineer,
Steam and Electric Rallways.
Hydraulic, Industrial and Mining Plants,

Rooms 612-14 CONTINENTAL LIFE
Tel. Main 4652. BLDG. TORONTO

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. Chaces.
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CIVIL ENGINEERS

Sewers, Sewage Disposal, Pavements, etc.

Reinforced Concrete Structures of all kinds.

Bridges, Buildings, etc.

Designs prepared for Contractors, to
comply with Architects’ Specifications.
A. F. WELLS, B. A. Se., 0.L.8. Assoc. M. Can, Soc. 0. E.
D. 0. RAYMOND E.A. 8c. Assoc, M. Can. Soc. C. K.

18Toronto St.

J. EDGAR PARSONS, B.A.

BARRISTER
Rooms 53 and 54 Canada Permanent Bldg.

Tel. Main 2306

Your Name Should be on
our Professional Page

- TORONTO (Send for Rates,)

217 Stair Building — TORONTO
Phone M., 3056,

ENGINEERING SCHOOLS

I’lcill University, [lontreal

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

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

For calendar and other information, address

J. A. NICHOLSON, Registrar.

UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE
s AND ENGINEERING

Courses_in—
1. CIVIL ENGINEERING.
2. MINING ENCINEERINC.
3. MECHANICAL AND ELEC-
TRICAL ENCINEERINC. 6. CHEMICAL ENCINEERINC.

Diploma granted at the end of three years. Degree B.A. Sc. atthe end
; of one additional year.

4. ARCHITECTURE.
5. ANALYTICA AND APPLIED
CHEMISTRY.

Professional Degrees—
Civil Engineer (C.E.); Mining Engineer (M.E.);
Mechanical Engineer (M.E,; Electrical Engineer
(E.E.); Chemical Engineer (Chem. E.)

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

SCHOOL OF MINING, Kingston, Ont.

Affiliated to Queen’s University

Courses for degrees in Mining Engineering and
Metallurgy, in _Civil, Electrical and Mechanical
Y Ern‘fineering in Chemistry and Assaying, and in Min-
A eralogy. Geology and J. Power Development. Shorter
courses may be taken. Unmatriculated students admitted

to special courses.  Geggion begins Sept. 30th,
Matriculation Sept. 16th

For Calendar and other information, apply to

The Secretary, School of Mining, Kingston, Ont

University of Manitoba

WINNIPEG
Faculty of Engineering

Complete four year courses in Civil and Electrical
Engineering. For calendar, etc., address

D. M. DUNCAN, Registrar

SECURED in all COUNTRIES
25 Consecutive Years’

PALTENLY & comtee

Information and Advice Charges Moderate.

JAMES J. SHEEHY,
PREE. PATENT ATTORNEY,
CHAS. BRANDEIS, C.E.

Box 1
National Union Budlding WASHINGTON ] D- c
A. Mey, Can. Soc. C.E., Mim. Amxr. ELecTrO-CHEMICAL Soc., ETc.
CONSULTINC ENCINEER, PROVINCIAL COVERNMENT.
Estimates, Plans and Supervision of Hydraulic and Steam, Electric Light
Power and Railroad Plants. Complete Factory Installations. Electric equip-
ment of Mines and Electro Chemical Plants. Specifications and Reports.

No. 4 Phillips Place - - - MONTREAL.

THE PIONEER INSPECTION GOMPANY OF CANADA
Expert Inspection—Tests and Reports

THE CANADIAN INSPECTION CO., Ltd.

Inspectors to Dominion and Provincial Governments
Reprenentahyq-_-t all important CANADIAN, AMERICAN and EurorPEAN WORK
Complete Facilities for all classes of Physical Testing & Chemical Determination
Main Laboratory ; 601 Canadian Express Bldg., MONTREAL

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

DOMINION BUREAU
ROBERT W. HUNT & COMPANY, ENGINEERS
Bureau of Inspection, Tests, and Consultation,

Chemical and Cement Laboratories
OFFICE AND LABORATORIES

CANADIAN EXPRESS, BUILDING, McGILL STREET, MONTREAL

CHARLES WARNOCK, Manager

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

STANDARD INSPECTION BUREAU, Ltd.

Inspecting and Consulting Engineers

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

Head Offices : 1314 Traders Bank Bldg., Toronto

THE HILL ELECTRIC SWITCH & MFG., CO., LTD.

Knife Switches, Switch-boards,
Panel Boards and Cabinets.

1560 St. Lawrence Street - MONTREAL

CALLING FOR TENDERS

In calling for tenders for the construction of
bridges and buildings, remember that there is a paper
which reaches the civil and structural engineers, and
contracting engineers EVERY WEEK.

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

CANADIAN ENGINEER
Toronto Montreal Winnipeg
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Yes, we make a line of
Second Grade
INSTRUMENTS

but we sell them as such, although
we guarantee them equal in every
way, and superior in many re-
spects to those of other makers,
They are not, however, equal to
our Precision line.

These instruments are made up
of parts that do not gauge up to
within the limits established for
our Precision instruments, hence
we cannot guarantee strict inter-
changeability, although many of
the parts used do not vary to ex-
ceed .0002 inch from standard
dimensions.

w
‘Type B.

The Leveling Head

is the four screw type universally
used, and as we construct it ig
more rapid and convenient to
operate and more compact than
any other design.

Bulletin - BX-1 describes our
ine in detail, and will be mailed

I upon request.
!

Leveling Head 4

I'!L];_-———='-:—’~-/—

May %7, 1909.
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LEASE bear our 'publication in mind at ALL times and send

P 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 Johnson Corrugated Steel Bar
FOR RE-INFORCED CONCRETE

All official tests and juries have given Corrugated Steel Bars
First Place. Additional cost per pound more than other types,
yes, but 2 fraction of one per cent only on total cost of
structure. Why take chances with inferior forms of reinforcement
when the use of Corrugated Bars insures perfect bonding and per-
manency of structure ? $

The CORRUGATED STEEL BAR CO. OF CANADA, Ltd.
CORISTINE BUILDING, MONTREAL.

iT. COOKE @ SONS, LTD.

|4, Great Chape! St., Westminster, London, Eng,

V INS'I‘RUM.NTS S‘I‘OKE BY
The Art Metropole Ltd., 149 Yonge Street, Toronto
The Hughes Owens Co., Ltd., 237 Notre Dame W., Montreal
Mr. Chas, Potter, 85 Yonge Street. Toronto
Messrs. Ruttan & Chipman, Fort Garry Court, Winnipeg

STANLEY

LARGEST
MANUFAC-
TURERS OF
SURVEY-
ING AND
DRAWING
INSTRU-
MENTS IN
TR
CWORLD

Please send for
our J 41 cata-
logue (post and
duty free), and
compare our
prices with those
of other first-
class makers.

All genuine in-
struments bear
our Trade Mark

“STANLEY'

6-inch Tacheometer; Micrometer reading to limb,
ernier's to arc. A

W. F, STANLEY & CO,, Limited

l * Great Turnstile, Holborn, London, W.C.

T —
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Two New Instruments

That will interest Surveyors
and Engineers

ENGINEER'S TRANSIT |[—

Constructed of our special alloy of hard gunmetal ; standards
and horizontal plate being in one casting make it very rigid.
Both circles have double and opposite verniers and all
graduations are made on solid silver. Circle 4§ diam.

WEIGHT UNDER 9 LBS.

ENGINEER’S 15in. Y LEVEL

Constructed of tough gunmetal and phosphor bronze;
levelling screws entirely protected from grit Screw focus- K & E
sing eyepieces, etc. The Case is packed with spare

L} ]
diaphragm, spare bubble, waterproof cover and other S
necessary accessories. |ne n

WEIGHT 8% LBS. The use of K & E INSTRUMENTS on nearly every
important engineering enterprise is convincing proof of
WRITE FOR CATALOCUE & FULL PARTICULARS tl;gir sugeﬁriqrhdesign and high quality of material, workman-
ship and finish. i
Send us yourinstruments, no matter what make, ‘When in the market for a new outfit we will be pleased
for REPAIRS. These are done promptly and to give full particulars as to our instruments best suited for
Ao % your requirements.
efficiently by our staff of skilled workmen. You Every requisite of the engineer for field or office.
can have your INSTRUMENTS STORED FOR | Our complete catalog on request.

THE WINTER and ered by insurance whil
inagurcc(:):rerfor 5%5 gk L KEUFFEL&ESSER CO-

MONTREAL, 252 Notre Dame St. West

127 Fulton Street Ceneral Office & Factories
NEW YORK HOBOKEN, N.J.
o o . 8t. Louis, 813 Locust 8t. Chicago, lll. East Madison St.

Surveying Instrument MakKers San Francisco, 48-50 Second Street

y Math ti i t t
WINNIPEG, - MAN. DTl e Ty TADeS

FIELD INSTRUMENTS

for Civll, Mining andHydraulIc Engineers and Land Surveyors HALL BROTHERS

49 and 53 Spencer Street, CLERKENWELL,
LONDON - - - - ENGLAND

2wy

- : . =%
: g)" HALL BROS-. LONDON: ;
£

L

s

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

AWARDED GRAND PRIX

. No. 100 Reconnaissance Transit. $115.00 Franco-British: Exhibition, 1908
W.& L. EEGURLEY, TROY, N.Y as participants in the collective exhibit of the
Catalogues and Detailed Information on request BRITISH HOROLOGICAL INSTITUTE

Please mention the Canadian Engineer when writing.
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Waterous Engine Works Co.
BRANTFORD, CANADA.

,»}‘

The above cut shows a 19 and 32 by 24 Tandem Compound Automatic McEwen Engine.
Four of these are in use in Southern Ontario operating 400 K. W. Generators.

Write for our latest Bulletin and Prices.

FOR ALL MACHINERY BEARINGS

HARRIS HEAVY PRESSURE BEARING METAL

It Is Satisfaction in Babbitt Metal

Manufactured by

THE CANADA METAL CO. Ltd., TORONTO

We make a specialty of Machine Dressed Gearing; both

G EA R S wooden cogs and iron teeth accurately machine cut, thus

insuring a smooth running drive. Gears finished in this

. manner will last much longer than when hand dressed in

the ordinary way. Mortise Gears recogged. Mill Cogs furnished with blank face, or having the

face read\ dressed. Little Giant Turbine Water Wheels, Turbine Governors and
ower Transmission Machinery. Correspondence solicited. Write for Catalog.

J. C. WILSON @ CO., Glenora, Ont.
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The MASON
Reducing Valve

For Steam,
Water or Air.

Is designed to re-
duce and maintain
an even pressure
regardless of
changes in the
initial pressure.

It will automatically reduce boiler pres-
sure for steam heating coils, dry rooms,
paper making machinery, slashers, dye
kettles, and all places where it 1s desir-

B b o v preseure. dbsived BAUSCH & LOMB TRANSITS

may be obtained by simply turning a X

key. RE produced under the personal direction of our associate, Mr. Ge(t*orge
i N. Saegmuller, and embody the most important improvements mace in

They are Reliable and ACGUfatE. these instruments during the last 30 or 40 years. They are characterized

A Standard Device for 20 years by accurate and lasting graduations.
THE (] Objectives of increased apertures.

@] Variable Power Eyepiece.

Mason chlﬂa[or CO., BUStOI], MaSS., U »Svo €] Continuous Variation Plate. Hollow Compass Needle.

Bubbles inside Compass Box.
( For full descriptions send for cur new, complete Catalog of Engineerirg

s ) ﬁ 38,
MILL AND MINING N i sniihu
—— ur [Name t ic Lens, croscope,
MACH I N ERY '/:5, Glass, L’:&)_::'lora_v A:p‘;i:zs, Engineering or any other

5
K 48/ Scientific Instrument is our Guarantee.

&,

Shafting,guIleysﬁGearln%,hllilrr:igErs, \IISV?;IIC:S’ Qs
Engines, Steam Pumps, ed Car Wheels, .
and Car Castings. Brass and Iron Castings Bﬁ“SCh 8 ﬂ_@mb Opthﬂl @,.

of every description. Light and Heawy Forgings | wsew vork wasHinGTON CHICAGO  SAN FRANCISCO

AIBXI Fleck| Vulean Iron Works, u“awa LoNDoN DOCHESTER. NY. FRANKFORT

Established 1860

o “HAMILTON'

>

= SEWER PIPE

have no equal

The Hamilton and Toronto
Sewer Pipe Co., Limited

Not necessary to chip

HAMILTON PIPE
in making connections Hamilton - Canada

Manufacturers of

Sewer Pipe Wall Coping
Culvert Pipe Building Blocks
Flue Linings . Conduits
Chimney Tops Invert Blocks

Large Stock of Sizes 4 inch to 24 inch always on hand Write for Discounts
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(Galena-Signal Oil Company

PRINCIPAL OFFICE AND WORKS, — FRANKLIN, Pa.
BRANCH OFFICE AND WORKS, — — TORONTO, OnT.

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

CHARLES MILLER, PRESIDENT.

“MORSE” DRILLS

either of Carbon or High Speed Steel.

45 years experience in drill-making has enabled us to produce the most economical and serviceable drills.
Many styles and sizes. Fully illustrated in our catalog. Free,

Our goods are handled by—RICE LEWIS & SON, LTD., TORONTO; AIKENHEAD HARDWARE, LTD., TORONTO;
FROTHINGHAM & WORKMAN, MONTREAL; MECHANICS SUPPLY CO.;, QUEBEC.

Morse Twist Drill @ Machine Co.

NEW BEDFORD, MASS.

UNION DRAWN STEEL CO., Limited

MANUFACTURERS OF

Bright Finished Steel
Shafting and Shapes

SEND FOR®'PRICE _LIST

LARGE STOCK OF

oottt T 400 Gffs and Works: HAMILTO, Canada

BABCOCK & WILCOX, 1. TD.
PATENT

WATER -TUBE BOILERS

SAFETY : ECONOMY - DURABILITY_

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

HEAD OFFICE FOR CANADA—11 PLACE D’ARMES, MONTREAL
. Branth Office—Traders Bank Bldg., Toronto

e 4

‘B.&W.’" Boller Fltted wlth Supethe.ter Our text<Baok STEAM sent gratis on request
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. 'Hydraulic Presses
Power Screw Presses
Filter Presses . :

William R. Perrin |

Company, Limited,
TORONTO, Canada.

PROMPTLY SECURED

‘We solicit the business of Manufacturers,
Engineers and others who realize the advisabils
ity of having their Patent business transacted
by Experts, Preliminaryadvice free. Charges
moderate. Our Inventor’s Adviser sent upon
request. Marion & Marion, New ¥ ork Life Bldg,
Montreal ; and Washington, D,C,, U.S.Ac

F ETHERSTONHAUGH
PATENTS

TORONTO MONTREAL O7 TAWA
WINNIFEG , WASHINGTGN.

Wirite /ror our Book

TORONTO.

DENNISON & BLACKMORE |

J

Prospecltive Palen/se.

STAR BLDG. 18-20 KING STW

PATENTS

All Countries, = Trade Marks, and Designs.

FETHERSTONHAUGH & GO0.

Patent Barristers, Experts and Draughtsmea,
HEAD OFFICE, Toronto.
Offices in Montreal, Ottawa, Winnipeg and
Vancouver, Canada,

AND
Washington, D. C., U. S. A.

HANBURY A. BUDDEN,
PATENT OFFICE

MONTREAL

¥.M.Chart.L,P.A , Barrister, Solicitor
and Patent Agent
Offices New York Cable Address,
Life Building * BREVET

TRADE MARKS
ATENTS " i
PROCURED IN ALL COUNTRIES

SPECIAL ATTENTION G'VEN TO PATENT
LITIGATION

PAMPHLET SENT FREE ON APPLICATION

RIDOUT & MAYBEE, '°° B2y Streer

Use the Geometric Self-Opening Screw
Cutting Die Heads

as a stepping stone to maximum output with minimum expense in thread

cutting. We make them in sizes suitable for cutting from the smallest
screw up to a 4 4 inch bar.

As the dies are opened automaticallly at the end of the cut, 50 per cent.
of the time consumed in backing out solid dies is saved, which also does
away with the stripping and marring of threads usually experienced
in the use of solid dies.

| THE GEOMETRIC TOOL COMPANY

New Haven, Conn., U.S.A.
Canadian Agents : WILLIAMS & WILSON, MONTREAL, QUE.

AMES THOMSON,

J. G. ALLAN,
| Pres. & Man. Director.

Vice-President.

ALEX. L. GARTSHORE

Treasurer.

JAMES A. THOMSON,
Secretary,

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

| MANUFACTURERS OF

3 inches to 60
inches diameter.

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

BY AT Toar o .
UFKIN

] Measuring Tapes and Band
Chains

are especially designed to meet the exacting
needs of expert engineers. Every test proves

o
R 4, \3’,
G

them superior to all others.

A full line is now made in Canada, the only plant of its kind in
the Dominion. Catalogue on request.
26 Holborn,

Windsor, Ont.;
THE UF/(/”P”‘[ 6,0-, London, E.C., Eng.

of Canada; Ltd.

| R. D. WOOD & CO.

PHILADELPHIA, PA., US.A.

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

SUCTION G AS PRODUCERS POWER I

PRESSURE PLANTS

i
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ENGINEERS
like to know

THAT
Mimico Pioe
IS BEING USED
ON THEIR WORK

STEAM
HOISTING
ENGINES

AND

DERRICKS

AND

CONTRACTORS’
MACHINERY

Address:

THE ROBERTSON MACHINERY CO., LIMITED

WELLAND, ONT.

[T 1s just enough better
than other makes to make it
worth your while to insist on
getting 1it.

The Ontario Sewer Pipe Co.

LIMITED
MIMICO, ONTARIO

Telephone Toronto Connection, PARK 422

e

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.

STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect

All Structures of Steel

NEW YORK, N.Y.
71 Broadway

PHILADELPHIA, PA.
Franklin Bank Bldg.

LONDON, ENGLAND
110 Cannon St.

BOSTON, MASS,
70 Kilby St.

CHICAGO, ILL,
Western Union Bldg.

SAN FRANCISCO, CAL.
1505 Chronicle Bldg.

' i | |
IR
| il
T | -
= i =
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JAIL CELLS
WE SPECIALIZE IN PRISON WORK
‘Canada Wire Goods Mfg., Co,, - Hamilton, Ont,

THE CAMDIN ENGINEER

has a larger paid circulation among the fol-
lowing classes than any other technical

T 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 CANADIAN ENGINEER

PUBLISHED WEEKLY
62 Church St., Toronto




A BOOK
That Every Foun-

¢ dryman Should
Have.

It Doesn’t Cost
Anything to Get
It Either.

This book is our
new pamphlet No.11-F.
and tells how dull iron
may be revived quickly
and cheaply, how it is
possible to increase the

- fluidity of iron and steel

SR . : 2 by means of Titanium

THERMIT CAN FASTENED TO ROD Thermit, how to keep

the riser liquid and prevent piping in ingots. In fact it

gives information, the value of which will be evident to
everyone engaged in foundry work.

Another thing that engineers and foundrymen should
have is the quarterly publication ‘' REACTIONS,” sent free
of charge to interested parties in the United States,
Canada and Mexico. The first quarter of this paper for
1909 has recently been issued and 'is of exceptional
interest, It contains many illustrations of difficult repairs
and articles on manganese bronze, welding a 16-inch
continuous mill gear, repair of a large cast iron kettle,
welding locomotive frames, welding oil cups to connecting
rods, repair of a clam shell dredger bucket and many other
interesting descriptions. A postal card will bring both.

Goldschmidt Thermit Co,

(03 Richmond St. W., TORONTO, ONT.

General Offices : 90 West Street, NEW YORK
Pacific Coast Branch :
432-436 Folsom Street, SAN FRANCISCO

THE CANADIAN ENGINEER

Portable Railways

- = g7
z e ——— \

KOPPEL STEEL CARS

IN CONJUNCTION WITH
Koppel Portable Track Systems

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

Arthur KOP PEI_ - Company

30 CHURCH STREET, NEW YORK, N.Y.
LARGE STOCK CARRIED IN
New York, Koppel, Chicago, San Francisco, Ete.

More Money is Squandered

in the purchase of so called ‘““CHEAP’”’ Standard
Glol?e Valves, than the average buyer has any con-
ception of. They are the highest priced valves in
the end.

ASK FOR KERR’'S HIGH GRADE

Staqdard Globe Valve, and note the difference in
service rendered for the little extra cost. You only
pay for what you get.

The Kerr Engine Co., Ltd.

WALKERVILLE, ONT.
MaKers of High Class Goods only

o AR SR T

The SEAT in this valve
is SELF-CLEANSING;
it can be REGROUND and
1.7 both the SEAT and DISC
5 are RENEWABLE.

It is known as the

[Lunkenheimer
1 Renewo

Valve

il and is DECIDEDLY
il the most serviceable
valve on the market.
The seat 1is
made of a HARD,
CLOSE GRAINED
NICKEL, is very
durable, and can be reground quite a number of times.
All other parts are made of the highest grade of
bronze composition.

Your local dealer should have them, if not write us.
Write for catalog.

ZLUNKENHEIMER COMPANY

LARCEST MANUFACTURERS OF HICH CRADE
ENCGINEERING SPECIALTIES IN THE WORLD

GENERAL OFFICES AND WORKS
CINCINNATI, OHIO, U.S.A.
{NEW YORK, 66-68 FULTON STREET

BRANCHES
169

CHICAGO, 32 DEARBORN ST., COR. LAKE
LONDON, S.E,, 35 GREAT DOVER ST.
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Highest Efficiency is what you look for in your
Plant and what you get when you install

WESTERN ELECTRIC GENERATORS

HIGHEST efficiency day-in and day-out under heavy_loadsZor;light ones.
That's what the Western Electric Generators will give you.

Thirty years of constant working to improve is back of every
machine.

$230,000,000 worth of apparatus put into service in the past five
years—that is the Western Electric Company's record—figures that must
prove to you, better than anything else we would say, that Western
Electric Generators give the highest satisfaction.

Those parts in which heat is developed are so generously and so
well ventilated that the heating is kept at a minimum.

Perfect regulation is obtained by so proportioning the parts as to
reduce to the lowest possible value the quantities which tend) most
strongly to prevent good regulation.

You who own a plant should know more about Western Electric
Apparatus, Our Bulletin, No. 810, shows Jyou all the details and we
will gladly send you a copy. Write for it to-day.

2 NORTHERN ELECTRIC "™

M fact dS li f all i i
6 FrourSt, W.'*  constraction, operation and sMALEakOCE L N alooliomne xud £ awer Plasep?) 7 Seymatt' St
Gaa AT e

e

The Fleming Electrical The Manitoba Bridge
& Engineering Co., 1ta. } 1 @ Iron Works, Limited

SPECIAL Cut Prices to make room
for New stock 25% below market prices WINNIPEG.

Write or Phone Supply Department
for Prices on new

. : STEEL and IRON for MUNI-

Electrical Appliances CIPAL WORKS,—BRIDGES,

P ———————— BUILDINGS, ROOF TRUS-

SPECIALISTS in Electrical Dis- SES, SEWER MANHOLE

flzzzt::n(;ftigl};namos Motors, Lighting CASTINGS, WATER PIPE
: SPECIALS, etc.

Our yearly Contract for Mainten-

ance and Repairs saves 25% on your CONTRACTORS’ SUPPLIES---
existing costs Guaranteed. S isti i
team Hoisting Engines,
SPECIALISTS in Electric Light | i i i
e Derricks, Pile Hammers, Pile
Shoes, etc.

259% saved by our system on present Lighting
Costs Guaranteed.

Ph:me Muinadey i g len sl WRITE FOR MONTHLY STOCK LIST OF
Office, Showroom and Repair Shop: Beams, Angles, Channels
24 Adelaide West - - Toronto ‘I;Iates an(i Bars ’

#-
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MACDONALD BUILDING, McGILL.

MecGill University added another splendid college
building to her already large university group when, a
few evenings ago, the formal opening of the new
Macdonald Engineering Building took place. The Board
of Governors entertained the graduates and under-
graduates in engineering, and these, together with many
friends of the university not connected directly with the
department of engineering, had the pleasure of in-
specting the new building, handsome in design, con-
venient in arrangement and complete in equipment,
which will in the years to come be the training ground
of some of the brightest and best-equipped men who will
enter into the engineering profession, not only in
Canada, but in countries the world over.

A model in every way, and architecturally beautiful,
the arrangement of class-rooms and laboratories, heating
and ventilation, make it a building where the young man
may study not only correct methods, but also where
these methods are in evidence.

Since its foundation in 1821, McGill has grown
rapidly, both in numbers and influence—deservedly so.
Her graduates in every department have been leaders in
commerce, in the professions, and in the direction of the
social and political life of the country. The President and
Board of Governors of McGill have met many discour-
agements in the building up of this large university, and
April sth, 1907, was a dark day for McGill. But her
friends were many, and above the ruins of the old
building has arisen a more modern structure that will
be the pride of the university and the college of the men
who will be foremost in controlling the operations that
affect the industrial life of this young country.

- eae — —

ASPHALT PAVEMENTS.

With the opening of spring the repair of city pave-
ments is one of the important works that come under the
direction of the municipal engineer, and of the many
pavements used none require greater care in the matter
of repairs than the asphalt pavements. Neglect of repair
is a serious error on the part of many city officials.

There are many causes of defects in these pave-
ments, but, perhaps, the most important is improper
specifications, covering, as they do, every phase but one
that has to do with the making of a good road. Fre-
quently these pavements are laid with too weak a base,
and cracks develop in every direction. This is a weakness
that repair cannot improve. Occasionally the lateral sup-
port is not rigid, and for great distances along the street
car tracks we find the asphalt covering destroyed. Street
car rails should be well embedded in concrete and guarded
by rows of bricks or blocks at least a foot wide on every
side of the rails. Where the asphalt surface disintegrates
in spots, it may be found that the disintegration is due
to leaks from gas mains. It is useless to repair these
spots until the leaks have been stopped, as the patches
will soon disintegrate also.

THE RESISTANCE OF PAVEMENTS.

Elsewhere in this issue will be found a paper on this
subject by Mr. A. C. D. Blanchard, assistant city en-
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gineer, Toronto. The author does not maintain that it
covers every phase of this interesting question. The
experiments made were recorded with a view to gath-
ering information on a particular aspect of this problem,
and the results obtained are of considerable value to
those interested in the kind of pavements used on city
Streets.

The most interesting experiment was that in con-
nection with asphalt pavement, where it was found that
the results varied not only with the weather conditions,
but also with different temperature conditions. It is in-
teresting to notice how the relative position of curves
representing tractive resistance change positions under
wet and dry weather conditions.

It is to be hoped that these experiments will be con-
tinued, as well as other experiments, testing, as far as
possible, the foothold the various pavements afford for
the horses and the limits of the load that may be drawn
on various pavements of varying grades.

—— -

EDITORIAL NOTES.

The council of a New Brunswick city have decided
that they cannot carry on a certain municipal work be-
cause they only received one bid when tenders were called
for. During the past few weeks we have received similar
information from other municipalities. So many muni-
cipalities have got into the habit of advertising in the
local papers only. Those informed of the work to be
done comprise a very limited circle, and it is only by
familiarizing contractors on the outside with the require-
ments that these municipalities will secure a larger
number of tenders and fairer prices.

* % % »

The city engineer of Calgary is to be congratulated
upon the promptness with which he resented interference
by aldermen in the carrying out of the work of his de-
partment. Too many aldermen are anxious to pose as
engineers, and  their continued interference has dis-
organized, in some cities, the engineer’s department. Mr.
Child’s action is very refreshing, and if more of our city
engineers displayed the same firmness and vigor in
dealing with such as interfere in an unwarranted manner,
business methods would characterize their departments
and the profession would receive more consideration from

its clients.
* % ¥ *

The Canadian Clay Products Manufacturers’ Asso-
ciation are leading an agitation to secure a course in
Ceramics at the University of Toronto. The clay pro-
ducts of Ontario are important, amounting to well over
three million dollars annually. No one can doubt the
importance of the industry, and all recognize the neces-
sity and value of technically trained men for the different
enterprises of this industry. We think, though, that the
men anxious to engage in this class of work will be able
to secure the necessary training from the courses as now
arranged in our provincial institutions. A Ceramic
school—then why not a Cement School and a Wood-
workers’ school? Specialization is very necessary. But
the man who first secures a broad, general training will
have become familiar with tools which will enable him

to make quick progress in his chosen department. Let
the highly specialized work be done at the expense of
the individual and the industry and not at the expense
of the State.

- ea»>o -

BROKEN RAILS.

The steel rail for steam railways is the most difficult
question our railway engineers and rail manufacturers have
to deal with. To manufacture a rail that will stand the heavy
traffic now going over our roads, and also a rail equally
serviceable in all seasons, appears to be a difficult problem.

The chief engineer of the T. and N.O. Railway in his
annual report gives a list of 109 broken rails, date of frac-
ture, and also the probable cause of the break. We have
tabulated these breaks according to months and probable
cause of fracture. The returns for 1908 show that almost
seventy-five per cent. of the breaks occur in the winter
months, and that fifty per cent. are from causes unknown.

Broken Rails on T. and N.O. Railway.

Flaws.
Split
or Clean* In In In

piped. break. base. web. flange. Shear. Injury.
Jam e iies & o il 1 2 & 4
Feb. a5 19 = s s 1 2
Mar;; ShiZ-e 22 I 2 3 i I 32
Al ek 11 A o L 1 2 14
May ... 1 1 2 I 5
June S i 2 2
July S 1 I
AU T 28 3 4
Septi= - d s 1 2 HE 3
ety a. 1 5 1 2
Nov: a0 6 4 10
Dec. 1 1 2

12 62 18 4 3 3 7 109

* Causes unknown.
—  eaweo——

TIMBER FOR USE IN MINES.

A method of treatment of timber, known as the Henry
Aitken method, is now used at many collieries. In this pro-
cess the idea is to soak the timber in water, raised to a tem-
perature of from 190 to 200 degrees Fahr., containing enough
common salt to form a thoroughly saturated solution.

RAILROAD EARNINGS

For For + From From +
Name of | Month of | Month of or Yan. 1st | Jan, 1st or
Company April, April, - to April | to April s
19¢9 1908 * 30'h, 1g09|30th, 1608
8 $ $ 8 8
C.P.R. .... | 6,260 coo 5,790 000 |+ 870,000 | 22,281,860 19,238 0oo|+ 3,043,860
C:NIR: 1% 741,207 686,100 |+ g¢,100 | 2,508,700| 2,375,200+ = 133,500
G.TR. .... | 3,142,748 | 2,976,664 |+ 166,084 | 11,494,007 u.mﬁ.gu + 277,587
T. & N, O. 133,141 65.827 |+ 67,314 429,661 222,825 |+ 366
Men. St. .. 20,416 259,508 |+ 10,908 2,346| 1.023,010|+ 59,336
Tor. Sti.... 276,306 2:4.479 [+ 21,917 ‘ 1.136,964| 1,057,046|+ 79,918
London St.. 17,881 16, o014 69,328 66,257/ + 3,071
Totals .... | 10841782 | 9.649.445 | 1132.307 | 39.002 956 | 35,708,862 | 3,804,104

#Increase or decrease over 1go8
tAggregate increase or decrease over 1908,

RAILWAY EARNINGS AND STOCK QUOTATIONS

Mileage | Capital in Par

NAME OF COMPANY

EARNINGS
Week of Apr.30

STOCK QUOTATIONS
TORONTO | MONTREAL

Price Price Prica” %‘el:i Price Price Price  Sales

Operated | Thousands | Value Apr % | Apr. 22 | Apr End'd| Apr: 30 | Apr. 22| Apr. 29 g:le’:
1909 08 | 08 0 s E ", 6}"” 6'; 9 |apr2o
Cazadian Pacific Rallway .-+ 8.920.6 100 | 1,814,000 | 1,463,000 | -.-:--o-- 177 Libd|17 166 1658|1761 176}(177% 17| 1436
Canadian Northern Railway .| 29869 Tpmasop i W 15os, 172,200
}G'E“dn Taunk Railway. . . 3.332 226,000 100 955,171 m&g
DR G o . o Gov. Road)|........ 40,066 17, n e
Montreal Street Railway 138 8 i °v13.o%3 ) 100 67.753 66,393 1 180(209% 9 208} zos
Toronto Street Railway 114 8,000 100 67.148 %7 S AR 124 1000 99)/124 1282 124 583
Winnipeg Electric. ... . 0 6,000 [ L EAT AR ..a.i..1148% 14330170 128 920 ieiiens 167 10

—

“* G.T.R. stock is not listed on Canadian Exchanges These prices are quoted on the London Stock Exchange.
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MACDONALD ENGINEERING BUILDING, McGILL
UNIVERSITY, MONTREAL, CANADA.

The formal opening of the new Macdonald Engineering
Building at McGill University took place April 27th, 19009.

The new Engineering Building was erected to replace
the old structure, which was burned to the ground on
April sth, 1907. Hardly had the ashes cooled before workmen
were busy tearing down the walls, and
structure began to rise from the ruins.
the fall session of

soon a new
By the opening of
1008 the building was ready for use,
although some of the interior was yet to be completed.
The style of architecture made use of is severe in type,
a modern Anglo-Classic style, but yet somewhat reminiscent
of the old Scottish methods in regard to its details. The
building practically lacks ornamentation, but what there is
is symbolic of the different branches of science carried on
within the walls. The external wall line of the building of
1803 was kept, except in regard to a rear wing, which was
added to include a large lecture theatre, with a seating capa-
city of over two hundred persons. The five

very

structure is

Reunion of Craduates.

All Wednesday morning and afternoon
steady influx of Science graduates from all over the world,
returning to celebrate the first reunion in the thirty years
of the existence of the Science Faculty at McGill.

The opening of the new building was one of the special
features of this reunion, and the surprise and
with which each of the graduates entered the building was
a striking tribute to those who have given their time and
labor to its construction.

Any list of those present would of necessity be so in-
adequate that it is perhaps better to say that the invitations
were issued, as much as possible, to engineers and to leading
manufacturing and financial people, that is to say, to those
who would especially take interest in the Faculty of
Applied Science. The old friends of the University were also
present almost without a single exception. The formal
opening of the new building, however, was only an incident
in the reunion of the Science graduates. On Wednesday
evening they held a large banquet at the Place Viger Hotel,
Thursday they visited the Macdonald College at Ste. Anne

there was a

admiration

an

Macdonald Engineering Building, McGill University.

storeys in height, and by means of an extra storey on the
Workman Building 4,500 square feet of extra space has been
added. One special feature of the new building, for which
much was sacrificed, is the large laboratory on the ground
floor, which is twenty-three feet in height.

The whole erection has been laid out with great care,
and the large drafting and lecture-rooms, together with other
rooms for every possible branch of the work carried on in
the building, show with what care and foresight the designs
have been made. :

The ventilating system is of the. most advanced type,
providing, as it does, for from four to eight - changes of
purified and humidified air every hour by means of a fan
furnishing 55,000 cubic feet of air per minute. ;

The fireproofing is also complete. Not only is every-
thing constructed of -non-inflammable material as far as
possible, but the building itself has also been' divided: into
six compartments by means of automatic fire doors, thus
insuring absolute safety for at least five-sixths of the
building. : .

It can thus be said that the new Macdonald Engineering
Building is second to none on the continent, and Montreal
may be proud of the fact that it is a ‘“‘home-made”’

. 4 product,
having for its architect, Professor Nobbs.

de Bellevue, and on Friday they visited the Convocation of
the Faculties of -Applied Science and Arts.
Degrees in Faculty of Science, McCill.

The following were successful in' securing their degree:
Allen, Leslie Wilbur (ElL), Haywards, Cal.; Baillie, Archi-
bald F. (Ch.), Montreal ; Babson, George Low (Mi.), Mont-
real; Baylis, Harold A. (Ci.), Montreal; Bradshaw, Walter
Everett (Ci.); Briegel, Walter Oscar (EL), Montreal;
Briggs, Arthur Francis Mayou (EL), St. Catharines, Ont.;
Brown, Lindsay Osborne (Ci.); Brunton, Frederick Kemble
(Met.), Denver, Col.; Burbidge, George Harrison (Ci.),
Ottawa; Bryne, John H. (Arch. E.), Ottawa; Cate, Carroll
(EL.), Sherbrooke; Cantley, Charles Lang (Mi.), New Glas-
gow, N.S.; Cheesborough, A. Gordon (Ch.), Westmount;
Conway, Edmund John (Met.), Ladysmith, B.C.; Coulin,
Louis August (R.), Montreal; Davies, Harold Cameron,
B.Sc. (EL),  Hull, Que.; Dawson, Frederick James (Co.),
Truro, N.S.; McLancey, James Arnold (Ci.), Middleton,
N.S.; Dennis, W. Melbern (Ci.), O’Leary, P.E.I.; Dickie-
son, Arthur Logan (EL), Ottawa; Dickson, Garnet Horace'
(Ci.), Westmount; Drysdale, Charles W. (Mi.); Dwight,
Herbert Bristol (Ed.), Picton, Ont.; Eakins, JamesMac-
donalds (Mi.), Toronto; Edwards, Godfrey Basil (EL),

Ashleworth, Eng.; qud, Walter Stimson (Me.), Winnipeg ;
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Fox, Charles Harry (Ci.), Winnipeg; Fraser, Archibald N.
(EL.), Coaticook, Que.; Galbraith, William John (ML), Cap
Rouge, Que.; Gall, Douglas Meikle (El.), Lachute; Goode,
John Dudley (Me.), Westmount; Grove, Humphrey Shake-
spear (Me.), London, Eng.; Hague, Owen, C. F. (EL),
Montreal; Heywood, Edward Percival (Ci.), Cambridge,
Mass.; Hilborn, Percy R. (Mi.), Berlin, Ont.; Johnston,
Harold Stanley (Ci.), Gananoque, Ont.; Kennedy, W. Alan
(Mi.), Vancouver, B.C.; Ker, Frederic Innes (R.), Mont-
real; Layton, Shirley Thompson (Ci.), Letourneau, Marius
(Ch.), Montreal; Lindsay, Alexander Mollison (EL), Inver-
cargill, New Zealand; Lundy, T. H. D.-(EL), Brantford,
Ont.; McDougall, J. Cecil (Arch. E.), Montreal; Mc-
Kinnon, Kenneth Royal (Me.), New Glasgow, N.S.; Will
Falconer (EL), Douglastown, N.B.; McLean, Douglas
Lauchlin (Ci.), Ottawa; Montague, T. Mortimer (Ci.);
Mulock, Reford Henry (EL), Winnipeg; Murphy, A. A.
(B.Sc., Queen’s), (ElL); Nairn, John Spencer (Mi.), Truro,
N.S.; O’Neill, John J. (Mi.), Port Colborne, Ont.; Powell,
William Hall (Ci.), Little Harbor, N.S.; Renaud, Bruce
Gordon (Me.), Montreal ; Richardson, Charles Edward (Me.),
St. Mary’s, Ont.; Rider, Ezra Byron (Mi.), Fitch Bay, Que.;
Robb, Charles Alexander (Me.), Amherst, N.S.; Ross,
Charles Catamer (Ci.), Hiltonburgh, Que.; Russell, Ben-

jamin (Ci.), Halifax, N.S.; Sailman, Robert Thomas Heath-
field (Ci.), Malvern, Jamaica; Saunders, Charles W. M.
(Met.), Smith, George W. (Ci.), Montreal; Smith, Stanley
M. (El), St. John, N.B.; Soper, Arthur John (El.), Brock-
ville; Spencer, Walter Hutchins, B.Sc. (Me.), Montreal;
Stansfield, Maurice (Me.), Blackburn, Eng.; ‘Stewart,
Leighton (Mi.), Summerside, P.E.I.; Sutherland, Luther
H. D. (Mi.), Montreal ; Trotter, Clifford T. (El.), St. Johns,
Que.; Wilson, Alexander (El.), Montreal; Winslow, Rains-
ford H. (Mi.), Fredericton, N.B.; Wisdom, Stuart (Mi.),
Montreal ; Yuill, Harry Hogg (Mi.), Truro, N.S. ;

(Arch. E.)—Graduate in department of architectural
engineering.

(Ch.)—Graduate in department of chemistry.

(Ci.)—Graduate in department of civil engineering.

(El.)—Graduate in department of electrical engineering.

(Me.)—Graduate in department of mechanical en-
gineering.

(Met.)—Graduate in department of metallurgy.

(Mi.)—Graduate in department of mining engineering.

(R.)—Graduate in department of railways.

—— ,ap e — —

RAILWAY ACCIDENTS IN CANADA.

For the year ending March zist, 1008, the Board of  killed. In the following table a detailed list of accidents and
Railway Commissioners for Canada report a total of 529 , class of persons affected is given. It is worthy of study:—

Character of Accident.

A DC TN bres R SO S Ol S) (8 K AUPES SRS B . e R L
Haad-on COLISION  1iv o shern s oy WSS i wino oo s W ai el Aok s
Stedling wide F5. 1. dln b oot dsgiehiivoiivise Sds Hanize aiitie
While 'ShUnGng | i/ ol re s dovs sileiorai s s sio sl o o danistatu B el
RiGINE ON CATS +vvvversvnnnnernsonseuennsstnecesescnennss
Highway CIOSSINE .+ :veeeessoocnneronumetesasesoiiensennnns
Falling off freight Cars......c..oeeveeiomariinnircianian,
TIESPASSING + v o voscosmensesoasssasaeavarusisosusneadotaas
Body found on track or bridge...........oiiiiiiiiriiaiens
While SWItChINg .« .. cvesvveiessceatarsaausanuseuionsnsannis
Pitch-in With hand CaT. ... .oeeiiossiossonvaon dielsneeesne, aea
Died in train, natural CAUSE...........oeeueneieuinicnenne.
Working under Cars «......oeobseessanoriosasossuodonsencas
Struck looking out of cab window........ ..o
Suicide (attempted t0) ......coceareiviiiiriannseinadubes
Struck by.switch stand ........ceeiisiiiiaiaiiieiaiiaetan,
Adjusting couplers, coupling and uncoupling...............
Passengers falling off passenger trains........ o bt ek

Working omn track .« s e e s spain o« alonoss gisisios wiate siors o5l gs s als d
Working on. bridge «...uovoessnssassssinsionssnsmmeshonsses
Collision, TEAT-ENA v «sis s s sisjme oo snn oo siniamanibnes o siassds e
Collision, street car and steam Car.............cco.. R Ry
Attempt to get on train while in motion.......co.eiiieeiens
Side JaddBE e . vy < et s it s o v i AN 10 e RSN,
Falling between cars, walking on top of train while in motion
Fell:off WOLK EXQIN, it  oreiaveaine s bisjes viojols sies srassoiin mips te v s
Falling off hand-Car -vi ... v uee s saansmob e hopsiss s s siamisie s
Farm crossing ...... Fiah Lis s gt R PN, g S o L
BRI b urats. 1 Ch el e R R 15 (e
Collision with cars standing foul or in yard.......... v o e
Private Crossing .ty L o e e o e e o ol B Ve B
Working under engine ..........coreesesqenmiiasnscssacanne
Locomotive eXDIOBION « . 5 . ».oi oid siois o 4 plaiate, siblimis oinie $ainie o s 8ir s
Jumping off train while in MOtION.....ieurenererieencnornns
Riding on DHOt.Of EREINE. . . .iv i .o jwostoms sialoven slbinielsia s utets v
Working on cars and engines .......... PP o 5 STl ;
Overhead -brid@e sl SRibit ot o sl it & da i vt s Bosios 5mistn '
Unclassified’, . «gmnimh bt 87 it e SRSt ke ol roleh i orats daiatie @ 4

Passengers. Employees. Other Persons. Total, - -
. s 3 o . o] ) 3
B e, R o e T
25 213 19 55 44 268
13 13 10 36 32 49
13 6 5 6 5
1 5 11 . 5 12
1 .. 1
44 47 YRR
5 39 2 1 7 40
e 02 53 02 :53
3 7 51 61 AR
v 20 20 74 A= 1 31 i 05
15 4 e 3 sleay 15 4

5 i 5
4 2 4 2
3 8 o 3 8
I 1 4 2 5 3
7 7
1 17 67 17 68
4 14 o 4 14
13 21 13 21
2 2
9 7 28 os 3%
vy e e cene 1 5 5
3 11 9 20 5 15 17 46
X 3 . 1 3
6 3 1 7 3
. 2 2
3 3 .. 3

RIS o 1 1
.. 3 3
AT 2 v 9
.e . e 2 1 2 1
o I .o 1
5 6 5 6
6 15 4 20 2 5 12 40
3 6 3 6
ceee “ees I 5 1 5
4 26 67 372 6 42 77 440
64 326 246 806 219 177 520 1,309
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THE STABILITY OF WALLS.

By Henry Adams, M.Inst.C.E., M.l.Mech.E.,
F.S.l., F.R.San.l.

(Continued from last week, Page 589.)

When the wind pressure is sufficient to cause the resultant
to cut the base beyond the middle third there are two possible
conditions, (a) owing to freshness of the work no tension is
allowable on inner edge, (b) matured work permitting ten-
sion on inner edge. In the first condition, of no tension, the
generally accepted theory is due to Prof. Crofton, of the
Royal Military Academy, Woolwich, and is shown in Fig. 8.
The base of the parallelogram of mean pressure and triangle
of reactions, is set out three times the length of the distance
from the resultant to the overturning edge; the depth of

Height 9'2°

In the second possible condition, of the work being sufficiently
mature to permit the mortar to resist tension on the inner
edge, the ordinary formula for combining a longitudinal and
transverse load, or direct load and bending moment, may be
adopted—viz. :

W M
S=—+— . .

A Z
where S=stress in pounds per square foot at the

..................................... (16)

edges,

SR

FIC. 18

: %
© Q %
* 1S
S
S|P
'g ' ;

FIG. I19

Figs. 15 to 23.—Stability of Walls.

parallelogram is made equal to the mean pressure on the base
supposing only that portion of the thickness effective, and
the depth of triangle will be double the parallelogram. From
this it results that the maximum pressure at outer edge will be

w W
—X2=%X— ,
3d d

Now the author finds some difficulty in accepting this theory,
it appears to him reasonable that, as the base may be looked
upon as a rigid body resting on a plane, the pressure might
be divided in some way over the whole area, and he finds
that Fig. 9 complies with all the theoretical tests he has been
able to bring to bear upon it, and he offers this as an alterna-
tive to Prof. Crofton’s theory. If it be the correct view it is
important to give it due consideration, as the maximum pres-
sure shown by it is greater than by the ordinary method.
The maximum pressure K and the pressure directly under
the resultant R, are given by the following formulae: . .

5 Pt Al Lat B - PR AR N vigwe oiava £13)

* Paper read before the Society of Archiiects.

the + value being for compression side and — value for the
tension side.

M=bending moment in pound-feet.

Z=modulus of section,* in foot units=12 t* for 1 ft. run
of wall, or ¥ b h? for any other rectangular section. This
will give reactions as in Fig. 10, and it is worth noting that
whether the resultant is pushed over to the given position by
wind pressure, or is there by reason of a direct vertical non-
axial load, the resulting stress is the same.

* This section modulus Z is sometimes wrongly called
moment of resistance, as for instance in catalogues of rolled
joists where it appears as “moment of resistance in square
inches.”

Or, for 1 ft. run of a plain rectangular wall, the equation
(16) may be conveniently given in the form
3ph?
S=wh+ BN
t’

................................... (17)
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Or by transposition

for compression t= \/ 3ph,
' Sc — wh

3ph?
for tension t= —_—
St+wh

Stresses on Given Wall.

Now suppose we wish to determine the safe height for
a gin. wall in stock bricks and grey lime mortar, the formula
and table show that the probable wind pressure will vary with
the height and length, but in the case of a boundary wall i..t
would manifestly be unsafe to take the whole length in esti-
mating the wind pressure, as it is possible for a portion of it
to blow down and leave the remainder standing. If there
were buttresses we should limit the width taken into consid-
eration as equal to the distance from centre to centre of the
buttresses, or, say one and a-half times the height, and this
is a reasonable length to take into account if there are no but-
tresses.

Assume 6 ft. height above ground as in Fig. 11,=3 ft.
as the height to centre of gravity, and g ft. as the length, and
by formula (6) log p=1.125+0.32 log 3 —o0.12 log 9=1.125
+0.1526788 — 0.11450091=1.1631697, whence p=14.563 lb. per
square foot. Then by formula (13) the stress on the two

W M
edges will be S=—+—, or by formula (14) which is more
A7

.............. (18)

.................. (19)

3ph* 3X14.563 %6

convenient for this case, S=wh+——=112X6+———=
i .75
+3468
—2124
edge and .05 tons per square foot on the tension edge, from
which it is clear that we could not safely have made it Qny
higher or the wall would have been liable to fail by tension
on the windward side. In small walls like this there is a con-
tingency which it is practically impossible to provide against,
and that is overturning by frost, although good mortar will
minimise the risk. About the year 1880 the author was con-
cerned with a case where an average length of 2o ft. of four
g-in. brick party-fence walls 5 ft. high, dividing adjacent
properties, was overturned in the same night apparently from
this cause. The walls ran east and west and a rain driving
from the north was followed by a sudden sharp frost. There
was at the same time some wind but not nearly enough to
cause any risk to the walls without the frost, and they all fell
southwards.

It would be an advantage if the thickness requisite for a
wall of a given height could be directly determined, but it
could not be done from the above data; the following table
may, however, assist in designing plain boundary walls upon
the basis of formule (7) and (16).

Safe Thickness of Plain Boundary Walls.

or 1.55 tons per square foot on the compression

"3‘ § gﬁ :za' Thickness required in feet.
'?gf' » B % & For For
.5:’ 7;; = é compression tension say
5 14.04 .41 .61 1By
6 14.56 =8 eiTs X b
7% 15.22 .66 QL 7L bs
10 16.13 .03 1.20 2 b.
12 16.87 1.16 1.42 -5 A
15 17.09 3 1.71 2% b.
18 18.13 1.03 2.03 3 b.
20 18.52 2.23 2.23 3 b.
25 19.82 3.0 2.67 4 b
30 20.00 4.0 3.10 5% b.

The figures are plotted to curves on diagram Fig. 12,
and it.is interesting to note that below 20 ft. high the wall
would be likely to fail by tension and above 20 ft. by com-

.pression, as the curves cross each other at that limit. Curves
for the other formula are also shown upon the same diagram.

In deciding upon the thickness of a wall it should be
remembered that the compression may be increased with less
risk than the tension.

Hurst’'s Formula.

Hurst’s Architectural Surveyors’ Handbook (13th edition,

p. 121) gives a formula for the stability of enclosure walls as

follows : "

f =the adhesive force per foot super attained by the
mortar at the end of, say, six months, for brick-
work in cement mortar 1 cement to 1 sand=6,000
Ib., 1 to 2=5,000, I to 3=4,000; for brickwork in
grey lime water 1 to 2=3,600; for brickwork in.
ordinary lime mortar 1 to 2=3,000.

H=height in feet above ground.

P=pressure of wind in pounds per foot super, say, 4o.

T =thickness in feet of a wall with vertical faces and
without buttresses.

W=weight of wall in pounds per cubic foot,=112 for
brickwork, 145 for Portland and similar stones, 166
for granite.

i
but there is a very
H+HW

serious omission in it which leads to totally incorrect results.

It looks as if the 24 f stands for safe load %5 of ultimate ten-

sile strength of mortar, but this is not so. There should be

brackets inserted as follows:

PH?
T= W n
3 (f+HW)

which is identical in form with (18). The different values for
some of the items in this formula will, however, give the
thickness required for various heights as.in the following
table, the wind pressure being constant at 4o lb. per square
foot.

Height of wall Thickness required  Practical

The formula is given as T= \/

o L SRS S Ttk s s rad S S herar (20)

in feet. in feet. thickness.
5 .01 L o«
6 1.08 13 b.
7% 1.33 2.
10 s i) 23b.
12 1.99 gl
15 2.40 31 b.
18 2577 4 b.
20 3.01 4% b.
25 3.60 4 5 b.
30 A o 5% b. g

The required thicknesses in this table have been added
as a dotted curve on Fig. 12, for comparison with the author’s
own values, which he believes to be safe.

A straight line formula has also been given for the thick-
ness of fence walls—viz. :

VUL g el SR e At oy B e el (21 )8

3h

whence t=— .

20
This would give proportions as shown by line A on Fig. 12.

poll s et bl b ) L e T Tl et (22)

For a practically safe and simple rule the author would
suggest that the minimum thickness of any fence wall should
be 1/9 of the height which is shown by line B on Fig. 12.

Practical thickness. Maximum height.

i 3 A 6
530 6 9
1} b. 10 1%
2 b 1396
2% b. 16 10%
370 20 3
4 b. 27 O-

Walls With Piers.
A boundary wall may be strengthened by the simple ad-

dition of projecting piers or pilasters built at intervals of,
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say, 1% to 2% times the height or 15 or 20 times the thick-
ness on one: or both.sides of the wall, either opposite each
other or “breakifig joint’’ with each other at equal intervals.
Technically a pier on the side next the wind is a counterfor.t'
and a pier on the opposite side is a buttress.

A very curious anomally occurs in connection with these '
buttresses, which would not be credible except for mathe- |
matical proof. An illustration will explain. Assume a 9-in. |
brick wall 6 ft. high and consider a length of 12 ft. unattach-
ed; let the brickwork weigh I cwt. per cubic foot and the wind 1
blow horizontally with a force of 28 lb. per square foot at

right angles to the face. Then the maximum stresses on the |

12x6 .75x112

12x.75

=6,048 1b. per square foot compression, and 4,704 1b. per |
square foot tension. Now add a buttress 18 in. wide and pro-
jecting 4% in. in the centre as in Fig. 13. The section
(BD? — bd?)? — 4 BDbd (D —d)*
modulus will be Z = et
6 (BD?* — bd*)

12)(6)(28)(3 |
=672 6
Tox12x 75° 725,37

; w M
base will be — 4+ — —
wi A S 7 =

(12 x 11252 — 105 x '375%)2 — 4 x 12 x 1125 x 105 x ‘375 (1'125 — '375)° _
6 (12 x 1'125%2 — 105 x "375%)

68.4

— 672--7,287 giving 7,959 lb. per |
82,3 |

w M
=083 Then e = 7
square foot compression and 6,615 lb. per square foot ten- |
sion, or an increase in the maximum stresses of 30 per cent |
in compression and 40 per cent. in tension by adding the but- |
tress. The loss of strength does not continue in proportion |
to the size of buttress added, but soon reverses, as will be
seen by the curve diagram Fig. 14. However, the facts stated
give some food for reflection as to the advisability of these
piers in ordinary cases.

A Corrugated Boundary Wall.

An economical and ingenious boundary wall may be seen
at Easton Park, Wickham Market, Suffolk. It is corrugated |
in plan, the double bend between tangent points being 20 ft. |
0 in. with a rise of 2 ft., and.although it is 9 ft. 2 in. high
it is only g in. thick, and has been standing safely for many |
years. The calculations for stability are as follows: Draw
plan Fig. 15, divide into segments, project force lines from |
centroid of each toward Fig. 16, mark area 1 to 5 in Fig. 17, |
and at right angles draw 1 — o=half 1 — 5, and draw vectors. |
Then parallel to the vectors across the spaces in Fig. 16}
draw the inertia area a. Let A=total area, then moment of

it 510! 24

inertia I=Aa=16x0.64=10.24 ft. units, and Z=—=—"=/|

Y375 |

! W 112Xo} {

7.44. Ratio —=—m——
A 1

=1,026 1b. per square foot, and for |

AL
a maximum stress of 3 tons per square foot,—+-—=3X2,240; ?
W M ;

M ‘
whence M=’

w

— =1,026, therefore — =6,720 — 1,206=5,604,

A Z

5,604 X7.44=42,363 1b.-ft.

9.16
sure=——=4.58 ft., therefore
2 4.58

able pressure. Area of unit of wall=20.75 X0.16=190.2 sq.

9,240

The leverage of the wind pres-
42,363

=0,249 lb. total allow-

ft., giving the maximum wind pressure per square foot=

; : 100.2
=48.56 1b. With this wind pressure the stress on the inner
W M

edge will bg A— — ;= 1,026—5,604= — 4,668 Ib. or 2.085 tons

per square foot tension, whence it appears that the maximum

| centuries,

safe wind pressure is 48.56 1b. per square foot for a maximum

compression of 3 tons per square foot and tension of 2 tons
per square foot. ! j
Panelled Walls.

Panelled walls, Figs. 18 and 19, may be desirable on ac-

| count of appearance, but they involve extra labor, and their

weight being reduced they have less stabilitv than a solid

| wall. They would be calculated at the base the same as a

solid wall of the reduced weight, at the top of plinth in the
same way, and at base of panel the same as a wall with but-
tresses and counterforts.

Walls With Set-Offs.

By making a series of set-offs on each side of a wall 30
ft. high, at heights of 7 ft. 6 in., about 20 per cent. may be
saved in the bulk above ground line, as shown in Figs. 20
and 21, but the extra cost of blue brick weathering at each
set-off must be added, together with the increased cost of
wider foundations, to obtain the same life and stability, so
that no ultimate saving would result from this form of section.

If the set-offs are all on one side of the wall the wall will
be more stable than above with the wind on the plain face,
and less stable with the wind on the set-off side, owing to the
shifting of the centre of gravity.

' Foundations.

The ordinary concrete foundation under a wall consists
of Portland cement concrete, 1 cement, 2 sand, 5 aggregate,
projecting 6 in. on each side of bottom course of footings and
o in. thick. The 6 in. projection arises from the allowance
given in the excavation for the bricklayer to get at his
work, and the thickness is settled upon no rule whatever. It
is desirable that some general rule should be adopted, and
the author suggests the method shown in Fig. 22. Approxi-
mately it may be taken as

Projection of concrete=134 thickness of wall.

Depth concrete=thickness of wall.

House Walls.

Rondelet, a century ago, undertook a scientific investi-

gation into the proper strength of house walls, and he based

| his calculations largely upon an examination of ancient
| Roman walls which had withstood the storms of eight or ten

Among these, the walls of Hadrian’s palace at
Tivoli had a thickness of one-sixteenth their height, and that,
Prof. Unwin states, is not widely different from the thickness
which would now be required in strong and lofty buildings.
Gwilt gives a formula for the thickness of brick walls as
follows :

T=—— .
ND
where T=thickness in feet, H=height in feet, L=Ilength be-
tween party or cross walls in feet, D= diagonal of length of
walk by scaling or 4/ H*+L?, N=constant=22 for dwelling-
houses, 20 for warehouses, 18 for public buildings, increased
to 27, 23 and 20 respectively when H is less than {L. Rubble
stone walls to be 4 thicker than those of brick.
His rules for modern use can be put into a formula as
follows : .
b

SN G LN TR DR R B X R NI (23)

tee—
JL*+H?
where t=thickness of wall in feet, H=height in feet, L=
H : H

length of wall in feet, c=constant=—for warehouses, and —

3 20

Graphically it may be worked as shown

R AR R A RO T (24)

for dwelling-houses.
in Fig. 23.

According to Mitchell’s Brickwork and Masonry (second
edition, p. 105) it has been stated by an ‘‘eminent authority”’
that he should consider a wall overhanging 1 in 24 not unsafe,
and dangerous when it overhangs 1 in 12; but, from the prin-
ciples which have been placed before you this evening, it is
clear that any statement of this kind is irrational, unless made
in connection with a wall of a given height and thickness, as
the stability will be affected by both these dimensions when
the rate of overhang is constant.
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SEWAGE DISPOSAL.

Removal of Suspended Matters.

Sewage generally may be said to consist of a mixture
of saline matter in solution and nitrogenous carbonacious
organic matter in solution and suspension together with a
certain amount of grit and mineral matter. The objects to
be aimed at in its purification are the removal of the sus-
pended matters and the oxidation of the remaining organic
matter and ammonia.*

It is generally accepted that the removal of the suspended
matters, and the matters in solution form two distinct
processes, and are now generally treated separately by works
dealing with sewage disposal.

It is possible to combine the two processes in one. Sew-
age from which the solids have not been previously removed
has been for a short period successfully treated by coarse
filters, but it has not been found practicable to continue this
process, as the filters are clogged by the retained solids,
which are only oxidized at very slow rates. Apart from the
organic solids amenable to oxidation, there is also, especially
when the combined system of drainage is in vogue, a large
quantity of indissoluble matter such as sand and earth from
the streets and roads. It is, therefore, found expedient to re-
move from sewage practically the whole of the inorganic
solids and coarse organic solids together with as large a
percentage of the finer organic solids as possible, before
subjecting the sewage liquor to oxidation or nitrification.

Particular conditions occasionally occur when only the
first process ¢ removal of solids’’ is necessary in connection
with sewage disposal. Such is the case, when it is required
only to remove matter creating visible offence, it not being
a question of providing against contamination of water sup-
ply, or discharging a liquid subject to putrefaction into a
small body of water.

Ordinarily, the strength of domestic sewage depends
on the amount of dilution by water supply. Towns using
from 25 to 30 gallons of water per head per day present a
fairly strong sewage, containing about 40.00 parts of sus-
pended solids per 100,000. Sewage of about average strength
contains about 30 parts of suspended solids per 100,000 and
may represent a water supply of from 30 to 40 gallons per
head per day, while weak sewage may be represented by any-
thing of from 10 to 20 parts of suspended solids depending
on excess of water either from waste or. subsoil connections
to the sewers.

It will be at once seen that the amount of actual solids
in suspension in sewage in proportion to the total ‘volume is
small. Taking strong sewage at 40 parts in 100,000, this
only represents 2.4 cubic yards of solids pEr 1,000,000 gallons
of sewage.

Although the suspended solids in sewage only represent
about one-tenth of the objectionable matter, they provide
more difficulty in treatment than the remaining nine-tenths.
In fact it is the solids which present the sludge difficulty in
connection with sewage treatment. It is not only a question
of separating the liquid from the solids, but it is a question
of what is'to be done with the solids after separation.

* Royal Commission Report on Sewage Disposal, 1908.

This remains just as much a difficult problem as it did
before the modern methods of biological sewage treatment
were introduced.

So called * natural sludge destroyers,’”” tanks built on
certain principles designed to eliminate sludge by putrefact-
ive processes are now acknowledged failures.

It is the purpose of this and following articles to deal
with various methods of separating solids, their after treat-
ment and disposal.

Sedimentation.

The most simple method of removing solids in suspen-
sion from sewage is by sedimentation, or making use of the
power of gravity to drag down the heavier matters contained
in sewage.

Liquid sewage is ordinarily capable of retaining in sus-
pension matter heavier than the liquid, because of the wvel-
ocity at which it travels. In order to maintain in a sewer a
condition which does not allow of solids settling in the sewer,
jit is necessary to maintain a velocity of at least two feet per
second running half full. The moment the travelling velocity
falls below this rate, sediment at once collects, and we have
what is called a sedimentation tank.

The amount of solids which can be extracted from sew-
age depends greatly upon the character of the sewage, some
forms of sewage which may contain brewery or tannery waste
are difficult to settle; and no absolute rule can be laid down
either as to the reduction of velocity or the time requlred
to obtain the maximum amount of settlement.

When the sewage is allowed to stand in a quiescent state
in a tank for a length of time and then the supernatent
liquor carefully drawn off by means of a floating arm, a
maximum amount of settlement is obtained. This system
has, however, practical objections, requiring constant atten-
tion, and this maximum settlement is probably in very few
cases required.

Maximum' settlement of solids is required when a very
high degreee of purification is aimed at by sand or other
fine material filtration.

The method of settlement generally adopted is that
known as ‘‘ Continuous Flow Sedimentation.”’

The principal is, that the sewer is widened out into a
large area, either rectangular or circular in shape, forming
a large deep pool producing partial quiescence, but yet allow-
ing the whole of the sewage to flow through at rates of about
%-inch to %-inch per second.

The following experiments carried out by the Royal Com-
mission at Clifton, Halton, Oswestry and Dorking with rec-
tangular tanks are interesting, showing the results of ex-
traction of solids at different times of settlement and rates
of flow: —

26w
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Chifton Ll el sl 4/ SUSEE, e R e
Halton' gis . 0 2800 127 6’ 15.5 hrs. - .66" 40%
Oswestry .. 70 X 15’ X 4' 6" 41hrs. 340" s53%
Dorking: o, 168 X 416" %4 05 11.9 31 "50%

The amount of settlement does not dépend alone on the
period of flow, but also on various other factors such as the
shape of the tank, the nature of the suspended matter in the
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sewage, and the length of time the tank is used without being
cleaned.

If the tank is not cleaned out frequently, the deposited
sludge begins to ferment and the gas produced carries sus-
pended matter with it, as it rises to the surface of the liquid,
considerably diminishing the extractive efficiency of settle-
ment,

The question, generally, of rectangular tanks, their size
and shape, and velocity and time of settlement will receive
further attention in future issues.

We wish in this issue to deal more particularly with a
form of tank used for ‘‘ Continuous Flow Sedimentation,”
known generally as the Dortmund form of tank.

This tank is circular, built in the form of an inverted
cone, and is made very much deeper than rectangular tanks.

The form is of particular interest at present, as we under-
stand a modification of the type is about to be adopted at
Toronto’s proposed sewage works.

The main advantage which is claimed for this form of
tank, is facility for sludge removal. Fig. 1 shows a section,
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and gives a general idea of this form of tank.
structed by Kniebuhler at Dortmund, in 1886. It was made
about 45 feet deep and about twenty feet diameter at top
tapering into the pocket or inverted cone at the base. The
sewage is conveyed into the tank agd discharged at a point
‘in line with the head of the inverted cone, or at about two-
thirds the depth of the tank. The sewage rising at a velocity
of about .02 inch per second, the solids in suspension leave
the sewage and collect in the inverted cone, and are either
umped through the pipe let down into the pocket, or ex-
tracted as shown in Fig. 3.
By the latter method of extraction the head of sewage is
utilized to drive out the sludge.

. The principal advantage of this form of tank, or well
as it may be more properly defined, consists in the concen-
tration of sludge in a pocket from which it can be more
readily extracted, than from the flat base or partially inclined
base of a rectangular tank.

Although the Dortmund is generally taken as the basis
of this form of tank, we also show a form of tank which
preceded it in Germany, viz. (Fig. 2) , the Muller and Vahn-
sen tank. A glance at the section will show that the princi-
pal is the same in both cases.

_ This form of tank has received very little favor in Great
Britain, in fact most eminent experts have declared that deep
tanks are only applicable when sedimentation is accompanied

|
It was con-

by chemical precipitation, and practically in this sense only
have these tanks been adopted.

They received most attention about fifteen years ago in
the form of a patented process called ‘‘ Ives Patent,”” which
consisted simply of a Dortmund tank in which sedimenta-
tion was assisted by allumino ferric.

A few years ago Mairich demonstrated that good results
can be obtained from well tanks at Stargard and Neustadt in
Upper Silesia, and this without the use of chemicals. Mair-
ich has since constructed similar tanks at Ohrdruf, Langen-
salya, and at Guben, where 84 tanks are in use. He aims at

OUTLET
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a capacity equal to two hours flow with an upward velocity
.02 inch per second, and has invariably obtained good re-
sults. The opinion as expressed by English experts, noted
above, requires modification.

The only engineer of repute (to our knowledge) who
has adopted this form of tank is Mr. John Watson, of Bir-
mingham ; paragraph s4 Royal Commission Report states:
‘At Birmingham Mr. J. D. Watson interposes modified
Dortmund tanks between the septic tanks and the continuous
filters. He states that the average of nearly a year’s obser-
vations shows that the Dortmund tanks removed 75 per cent.

of the suspended matter from the Birmingham septic tank
linquor.” *
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At Birmingham no chemicals are used and simple sedi-
mentation is relied on.

Fig. 4 shows the modified form of Dortmund tank as
adopted at Birmingham. Watson is, we think, rightly of the
opinion, that the cylindrical portion of the Dortmund tank
is unnecessary, since the velocity of the sewage in this por-
tion must be uniform. He attaches the greatest importance
to the conical shape, in which the velocity must diminish as
it rises. In Birmingham the sludge is removed from the
tank by the head exerted by the contained sewage.

* Septic tank liquor at Birmingham contained (year
1004) 10.5 parts per 100,000.
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Watson ‘'recommends the adoption of these deep well
tanks, because the sludge is concentra.ted and more easily
removed. .

There is a decided objection to their adoption for small
installations, because the constant removal of sludge re-
quires constant attention; on the other hand when it 18 a
question of daily rémoval of sludge (as at Toronto), there
is no reason but that they should be eminently suitable.

At Toronto it appears to be a‘‘question of daily pumping
the sludge by means of electric pumps. It is therefore very
necessary that the sludge should be automatically presented
in a pocket or well, from which it can readily be raised by
suction. Mr. Rust, the city engineer, appears to have made
a wise choice in this form of continuous flow sedimentation
to meet the particular conditions' with which he is faced.

It is held that the sludge from well tanks contains a
larger percentage of water than that from flat shallow tanks
but we are, at present, without reliable data on this point.

Professor Dunbar states: ¢ It is reported that the ad-
vantage to be gained by the removal of the sludge without

interfering with the action of the tanks is more than counter- |

acted by the large amount of water which is removed along
with the sludge.’”” This, however, has not been the result
at Birmingham. With careful management, we see no

reason for this criticism. On the other hand, with careless |
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management, it may be readily understood, that the sludge
being exhausted and the pumping continued, liquor only will
be raised, and the percentage of dry residue in the sludge
very much reduced. With Toronto it is not a point of ulti-
mately treating the sludge by pressing it or otherwise, but
only of conveying it direct to a location of deposit, and the
occasional admixture of a little extra liquid may be more an
advantage than otherwise. However, we will follow the
working results of these tanks with interest, and would like
to suggest to Mr. Rust, that careful analysis of samples of
sludge at various periods of collection, would form useful
engineering data. It is obvious that the sludge being al-
lowed to accumulate to a certain depth, the lower layers will
contain less water than the upper. Just how much sludge at
each time of pumping should be extracted so as to give a
maximum percentage of dry residue, without interfering with
the only partially settled layer, would be interesting and
useful. :

In our next issue we intend to treat more particularly
with rectangular tanks.

(To be Continued.)
“—..'-.-—

In our issue of April 23rd, on page 572, we stated that
the Toronto, Hamilton and Biiﬁz;lo Railway Company were
acquiring property for a new union station in Hamilton.
We are informed by Mr. Fisher, _ general superintendent of
the road, that this is entirely mcorrect

QUESTIONS AND ANSWERS

Questions or Suggestions are welcomed, They will be carefully

considered by “experts

.deal. With such an .arrangement

E. R. G. writes further with regard to a small sewage

disposal system, the ‘particulars of which he gives as
follows :—
Sewage discharge per day, 250 gallons;  treated in

septic tank, 18 hours’ flow capacity; sub-surface filters,
taking .14 gallons per square foot peér-day, ‘distributed by
3-inch drain tiles, the tiles being 12 to 18 inches below the
surface of the filtérs, theé filtering media in one case being
coarse, washed sand, and in the other, sandy loam.

It is asked, How often should the filter beds be dosed
and yet maintain efficiency ?

Ans.—It is evident from the :amount,'.14 gallons per
day per square foot, given by- “E. R. G.”’, that the quantity
per day is exceedingly small with which the filters have to
as . described, if it is
required to dose the filter intermittently, for purposes, we
suppose, chiefly of ensuring that the sewage be carried over
the whole surface of the filter, then the amount of dose
should be arranged with this end in-view. For ordinary
sand filters, however, each dosée should not exceed an amount
greater than .125 of an inch in depth for ‘the whole filter
area, viz., half gallon of sewage per each square yard of
filtering media.

It should be pointed out that little benefit as far as nitri-
fication is concerned is obtained by intermittent dosing
unless there is free access of air to the filtering media, the
air being able to follow each dose of liquid downward through
the filter. Well-ventilated under drainage to the filter is also
necessary in ordér to obtain good results.—Editor Sanitary

Review.
—_—  ecea>o—

THE IRON INDUSTRY OF SWEDEN IN 1908.

The general depression which took place during the fall
of 1907 in the metallurgic industries of all countries, -also
has naturally affected the Swedish iron industry. The de-
pression, however, has not in the same degree and at the
same time made itself felt in the different branches of this

‘industry.

The production of pig iron, which in 1906 amounted to
about 600,000 tons and in 1907 reached 615,000 tons during
1008, again went down to 560,000 tons. The export of pig
iron during 1908 went down some 22,700 tons, viz., to 107,100
tons as compared with the export in 1907.

The yearly production for each of the years 1906-1908
shows the following ﬁgures for the different kinds of iron:—

3 Bessemer Martin
Plg' iron Smelting Cast iron Cast iron

Year iron ' goods . .goods

1006——tONS - . iuuins 505,200 178,300 86,400 302,400
TQOTN: o8 2 eniaoioran e . 603,400 - 177,100 . 77,000 334,200
1008 5 5 S Mo e e 563,390‘ 148,500 70,500 347,600

- The export. for. the same period of the corresponding
k'nds of iron was:—

Year Pig iron Smelting Cast iren  Bar iron

iron . :
1906—toms, "L i e i 112,200 27,000 16,200 200,700
TO07 5 o R b i 120,800 32,700 11,700 313,100
TQOSIER TR 102,100 20,200 6,400 350,000

The total export in 1908 of iron of different kinds shows
a decrease of 86,400 tons as compared with the export in
1007.

During the late years considerable amounts of money
have been spent on the equipment of the Swedish iron ore
mines w'th modern machinery. Thls industry has thus be-
come one of the most important export branches of the
country and has considerable influence on the trade balance.
The quantity of irom ore exported during 1908 amounted to

‘ 3,654,186 tons, of which the greater part or about 86 per cent.

comes from mines in Norland and Central Sweden.

)
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SOME EXPERIMENTS ON THE RESISTANCE
OF PAVEMENTS.*

<

By A. C. D. Blanchard, A.M. Can. Soc. C.E., Assistant
' Engineer, Toronto, Ont.

The City -of Toronto, in the year 1908, was party to an
application before the Dominion Board of Railway Commis-
sioners for the abolition of grade crossings along its water-
The railway compamies interested held

front. that the

Fig. 1—Top of Apparatus.

streets should be elevated and carried over the tracks by
bridges. - It was claimed by the city, on the other hand, that
grade separation could be accomplished best by elevating
the tracks and leaving the streets at the present level, the
argument being that the grades on bridge approaches for
vehicular traffic, suggested by the railway companies, would
exceed the grades which would be otherwise obtained. The
city therefore took a strong attitude in favour of maintaining
the street-crossings at the present level and elevating the
tracks.

The production of evidence to show the influence of
heavy grades in increasing the expense of haulage from
the water front to the central portion of the city was, there-
fore, a necessary part of the city’s case; and it was in th.is
connection that the writer carried out the experiments herein
set forth. ;

No attempt was made to ascertain the endurance of the
horses or the amount of load that could be drawn up an in-
clined plane in a short distance. The experiments'were in-
tended to cover solely the simple problem of determining the
resistance of pavements to tractive effort.

The pavements included in the experiments are as fol-
lows: Asphalt, bithulithic, brick, cedar block, granite block,
and treated wood block.

Fig. 2—Side View of Apparatus.
It seemed advisable to separate the results obtained
under the c¢onditions of wet and dry weather.
All the experiments were made in the month of May,

1908, under various conditions of summer weather, and
several different classes of pavements were investigated with
the view of making comparisons.  For this purpose a selec-

* Read before the Canadian Societ

y of Civil Engi
April 29th, 1909. ngineers,

tion was made from a list of a large number of paved streets
having different characteristics with regard both to gradient
and condition. The average pavement of each class is
probably represented in the curve showing average results.

It will be seen from analysis of the results that the
curves plotted approximate straight lines, and they have
been made to correspond to straight line formulae.

Some slight discrepancy will be noticed between the
results obtained under conditions of wet and dry weather
among all the pavements considered, but the only serious
difference occurred in the case of asphalt. In dry weather,
owing to the increase of temperature and the heat of the
day, the results for asphalt varied comsiderably from
hour to-hour. Under the influence of the sun the pavement
became much softer, and formed a wavy surface in advance
of the wheels of the vehicle, and the effect was that of causing
the vehicle to advance along a continuous up-grade, due to
the depression in the pavement caused by the wheel load.
With other pavements this effect would be negligible, and
the slight discrepancies between the readings for wet and
dry pavements should be attributed to other sources, princi-
pal among which is the condition of each separate pavement.

It should be recognized, of course, that the soft condi-
tions of an asphalt pavement occurs only during the summer
months, and is not a feature throughout the year. It should

be stated also that while the curve has been given for this
pavement during the warm weather conditions, this par-

Fig. 3—Ceneral View.

ticular curve must be regarded more as an illustration than
as a definite result,

No observations were made for brick pavement during
wet weather.

All the experiments were made with a good steady team
of horses, weighing 2,940 pounds, drawing a lorry weighing
2,710 pounds. The weight of the load was 8,570 pounds.

A standard Fairbanks dynamometer was used to indi-
cate the pull exerted by the horses in drawing the loaded
vehicle.

The method of carrying out the experiments was as
follows: The first observer paced off the distances alongside
the load as it was being drawn along the pavement under
the test. The second observer was stationed at the front of
the lorry, in such a position that he could watch the readings
shown by the dial of the dynamometer. At each ten paces
the first observer called out the tally, and the second observer
gave the first observer the average reading of the dial during
the ten paces. This was noted by the first observer in his
note book, while continuing his pacing.

The lorry was of the ordinary type, and the dynamometer
was arranged between the double tree of the lorry and the
rear end of the tongue in such a way that all the load was
carried through to the dynamometer, the tongue serving
merely as a guide for the vehicle.

A summary of the observations made, and three illus-
‘trations of the method of attaching the dynamometer, and
the plotted curves of the average results of the experiments,
are submitted herewith.

The work was supervised by the writer under instructions
from Mr. C. H. Rust, M. Can. Soc. C.E., city engineer,

Toronto.
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PAVEMENT—ASPHALT.
Observations made May 14th and 18th, 1908.
WET DRY
Starting Average Starting Average
Street Distance Grade Pull Pull Pull Pull Remarks
Yonge Street—Cumberland to Yorkville.............. 2 1,300 325 1,400 400 Badly worn
Agtes to Bdwasd s hnuysdnine il irheds .37 1,300 330 1,400 520 Good condition
Edward toi BEN .. s wosvaavi dolueny o hee .75 1,400 360 1,500 600 Good condition
Davenport to Collier. «c.oviissvseeinss 1.00 1,400 425 1,400 480 Poor condition
180 feet North of Severn............... 2.60 1,400 500 1,400 650 Poor condition
McGill to Eazlton. .. vl iviieses dae s 2.47 1,200 530 1,500 760 Good condition
Cazlton to WOothi s v eieuiivey cidbio e 2.65 1,400 540 1,450 760 Good condition
Bain Avenue—1o00 feet east of Broadview ............ 4.0 S P 1,500 650 Good condition
Gerrard Street—Logan to Howland .............000n 1.6 e DL Lt 1,400 500 Good condition
| &
s g ey - [
" <« 4 h@ - |25¢0 . 1200
DL oy — 3
v Pl
// | e
// ”/ =
/ g /.— . ”_u
BL cK _L—"" IR C e
e pLOS— R SR, e o v
/}‘—D‘!“/ E r‘ﬁ"j;"h ‘..kl:-"‘ "'-‘.—':._.:""' [ v 2
— —| T“/‘: P ittt e o 600 :
B et 8 it o B R R
// ),———‘.—mﬂg_,_ .1,_5,7-5-'—” ICHART Lpnown«z 4
i o W G e e TRACTIVE RESISTANCE OF | PAVEMENTS | ©
iy s By B for| Variou$ Gradeb in w
R s g 3 >
[ e Wt W WET WEATHER [
g — g (7]
’,;_L’ TORONTO 200 &
1908 o
k- s
PERCENTAGE or sSLoPE
PAVEMENT—BITULITHIC.
Observations made May 13th and 14th, 1908.
Bain Avenue—200 feet west of Carlaw............vuns 1.00 PRt ey 1,200 370 Good condition
200 feet west of Pape to 300 feet west 1.5 1,200 400
100 feet west of Pape to 200 feet west.. 3.0 1,300 575
100 feet west of Pape to 200 feet west.. 4.0 1,400 675
Park Road —100 feet from Bloor ................. 73 1,200 275
100 feet north to 200 feet north of Bloor 2 200 Good condition
200 feet north to Bismarck............ .3 250
Collier Street—100 feet west from Park Road ........ 3.4 1,400 575
100 feet west to 200 feet west........ 55X 450
200 feet west to 300 feet west.......... .73 375 Good: condition
300 feet west to 500 feet west.......... 1,32 A 300
s00 feet west to 550 feet west........ .16 200
q T
were- i 1 2 O i
3 J-L‘M'-aaz;"- 2 = & 1200
T | (O .
% z
B o e
1000 v s we=="1 1000
c =
)‘hj,wm/ // — 7
57 o T (I I g PR
000 i [ i A J ; e i W 00
i _.J"/.. /--/;Jy " Llf”',‘f_’—’—:'f’.’-’.—v""'” :
| UL gl e PT 110 ; *__s_:_;}_',,_-—_ g S :
— A = €00
il i 3 -
el : CHART SHOWING el
TRACTIVE RESISTANCE OF| PAVEMENTS |
for} Various Grades in -
) DRY WEATHER E
TORYNTO 200 :
9pe. -
K 4 [3
PERCENTAGE OoF sLOPE
BAICK PAVEMENT.
Observations made June 4th, 1908. : |
Dundas Street—400 feet north of Queen ....... R I 1.06 No results recorded on 1,000 200 Good condition
Queen to Arthur—400 ft. north to 80o ft. north of Queen .87 this pavementin  ..... 300
8oo ft. north to goo' ft. north of Queen. 1.23 wet weather L aNARD ik
9oo ft. north to 1,000 ft. north of Queen . 1.00 y . 300
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1,000 ft. north to 1,100 ft. north of

WET DRY
Starting Average Starting Average

Pull Pull Pull Pull Remarks
Bt MR e s 2.41 350
1,100 ft. north to 1,400 ft. north of
Queen .............................. 2.60 1,000 400
1,400 ft. north to 1,600 ft. north of
Ogeln - T € L 2.75 475
1,600 ft, north to 1,900 ft. north of
QREMI. 5. e A L R e 2.16 400
Queen St. Subway
West Grade —200 feet east of Dufferin............ None 900 200
100 feet west of Dufferin.............. 4.58 700
100 feet east to 200 feet west of Dufferin 4.2 700 Good condition
200 ft. west to 300 ft. west of Dufferin.. 3.95 700 ;
300 ft. west to 400 ft. west of Dufferin.. 1.85 450
Close Avenue
Springhurst
to King —400 feet north of Springhurst........ 3.35 900 520
400 feet north to 6oo feet north........ 2.25 4350
600 feet north to 8oo feet north........ 2.0 400 Good condition
800 feet north to goo feet north........ 1.3 300
goo feet north to 1,200 feet north...... o 275
Logan Avenue—300 feet south of Queen.............. 1.58 1,200 420
300 ft. south of Queen to 8oo ft. south"
OF :QUEER-: vssewistbiehis Vaisagoi} siaiesmbloms 1.06 475
8oo ft. south of Queen to 1,100 ft. south .57 406 Good condition
1,100 ft. south to 1,700 ft. south........ <25 350
1,700 feet south to 2,100 feet south.... .62 415
Gerrard Street—Bridge to River Street.............
140 feet to 240 feet west.............. 1.36 500
240 feet to 340 feet west.............. 2.44 650
340 feet to 440 feet west.............. 431 673 Good condition
440 feet to 530 feet west.............. 3.78 750
550 feet'ito  RIVer i, vonil , LS B0veat 3.8 Se 800
Church Street—i100 feet from Esplanade.............. .65 1,100 500 1,400 400
100 feet to 200 feet morth .............. 1.85 600 e e 500 Good condition
200 feet to 300 feet north.............. 4.3 850 800
300 feet to Front Street............... 6.0 1,050 s e 1,000
PAVEMENT—CRANTE BLOCK.
Esplanade St.—s00 feet west to Berkeley.............. .18 1,200 280 Good ‘condition
s00 feet to 1,000 feet west............ 539 270
1,000 feet to 1,500 feet west........on .15 510
1,500 feet to 2,000 feet west............ .25 460
2,000 feet to 2,500 FESt WeST. . vigroes .25 240
2,500 feet to 3,000 feet west.......... .28 ato
3,000 feet to Scott Street .............. .25 225
Lane, 1st east
of Simcoe off
Wellington—200 feet .......ccoeiseanneeccnncnccces X3 900 425 Good ‘condition
Yonge Street—Esplanade to Front................... Wiy e P Good condition
100 feet north from Esplanade........ 2.4 1,100 750 1
100 feet to 200 feet north.............. 5.0 1,200 050 Very rough
200 feet to 300 feet north.............. 4.4 s 1,000 {
PAVEMENT—TREATED BLOCK.
~ Observations made May 12th, 1908.
Nelson —John to SImMCOoe  «seksins semib s b viiies None 1,000 250 1,200 240 Good condition
Court Street—Church to TOroNntO....cccvevesveasoine .18 Q00 225 1,100 200 Good condition
? | sticky when dry
Wellington , +—YOnge to-Bay i:.qc.svassssassniveeeas .44 1,000 286 1,200 328 Good condition
York St. Bridge, . sticky when dry
North Approach—3s0 feet south from Front.......... 4.6 1,200 800 1,200 725 Fair condition
South-West greasy when wet
Approach—100 feet from west end....coiciiiinnn, 5.0 1,200 800 1,200 800 Good condition
Simcoe Street—Station to Front..........ccvveennnnn. §.1 1,400 800 1,200 600 Good condition

A new advertiser from Winnipeg is noted in this issue,
viz., the Dominion Equipment and Supply Co. This firm
has been in business for 3 nymper of vears, and is well
known throughout the Wese, - They handle all lines of rail-

road and contractors’ supplies, including Buda Vish " Hida

jacks, track tools, rails, locomonves McCully rock crushers

steam shovels, wheel and drag scrapers, wheelbarrows,
hoisting engines, concrete mixers, etc. They handle the
lines of such well-known firms as the Indiana Road Ma-
chine Co., Koehring Machine Co.’s line of concrete mixers,
and all the lines.of the Buda Foundry Co., of Chicago. - Mr,
J. A. Coyle is manager of the company, and they have an

office in Fort William, as well as in Winnipeg.
1



624

THE CANADIAN ENGINEER

TECHNICAL LITERATURE AND THE
ENGINEER.

The question of  engineering literature is omne that
should interest all readers of the technical press. There
are some people who are sadly mistaken in their idea of
the powers of an editor of a journal. It is a common
idea to think of the editor’s chair as a sort of autocratic
throne from which laws and principles can be enunciated
which will mould public thought and sentiment.

Nothing of the kind. An editor is simply the slave of
public thought and the journal; if operated on successful
and proper lines, is simply the reflection of public thought.
Waves of opinion, of socialistic and scientific progress, have
their real origin or birth and are matured in the general
public mind. These forces, like vibratory waves, simply act
upon journalism, which has the power of concentrating, ana
so becomes a recording instrument by which the evolutionary
history of the subject may be traced and analyzed. It is true
that the characteristic of a dead nation may be traced and
understood by an examination of the existing relics of their
arts. From the immense and mathematical proportions of
the Egyptian pyramids we can endow the ancient Egyptians
with certain characteristic features. From the decorative and
floral architecture of ancient Greece we can picture a people
capable of producing the Epictetus. From the colonnades and
vast substantial soundness of the Roman amphitheatres and
temples we can conjure up a people born to conquer and rule
by laws based on human logic.

So in the pages of the engineering literature of our
young country, engineering literature reflects the develop-
ment of the country, the improvement in transportation,
construction methods, and is a record of the styles, systems
and developments of each decade. I do not care to take you
back to the middle ages and follow through history the
adaptations of different materials of construction, but we
might refer to the engineering literature of our own country.
I have taken the trouble to analyze rather carefully the
editorial pages of Canadian and United States journals, and
I find the story they tell is pretty much the story told by
the journals in older lands—in other days. In the pioneer
days’ of a country we find that seventy-five per cent of the
engineering literature deals with exploration and road-
making, but gives very little space to railway construction
and operation. You will find, too, that the engineering
literature of any one year does not reflect the work of that
vear, but of the year immediately preceding it; and if this
indicates anything, it indicates that the engineer is not
seeking publicity, that he is reticent as to telling what he
has accomplished, and that he is the very opposite of the
promoter; who readily prepares pages of literature on schemes
that are not half thought out.

As a country develops, its engineering literature takes
on a new phase, and the engineer devotes his energies to
providing for the convenience, comfort and health of the
community. For a period lighting plants spring up all over
the country, and the engineering literature is full of descrip-
tions of the most modern, most up-to-date and most eco-
nomical of these necessities of recent days.

As we turn over the back numbers a faint electric spark
illuminates the dusky pages. The spark grows into an
electric current, and we find the powers of Nature harnessed
by the people, whipped and driven over transmission wires
te unburden the load in moving freight or breaking forth in
illumination.

With the harnessing of electric energy and the desire
for rapid and comfortable transportation, we find settled
districts honeycombed with electric railways and the en-
gineering literature flooded with descriptions of central
stations, car equipment and car lines, Having provided for
the development of the country and the pleasure of its
people, the next stage appears to be the safety and health
of the community, and here we find a field for the sanitary
engineer. Population becomes congested, the health of the
people demands saner regulations and surer methods of
refuse destruction; the engineer adapts himself to the re-

quirements of the hour, and the engineering literature reflects
the work of the engineer.

We find a paragraph meagre and crude in its definition
of someone who proposes to stremgthen a column or a beam
of concrete by inserting steel wire. And note what strides
reinforced concrete as a material of construction has made.

What I have said is true of the engineering journal, but
it is equally true of published text books. If you take the
trouble to classify by years of publication the published
books dealing with engineering problems you will find that
to a very noticeable degree books dealing with the same
problems are confined to the same years or cycles of years.
You will not be surprised at this, of course, for both the
demand and the experience govern to a large extent their
publication.

Just a few words as' an aside. Over a quarter of a cen-
tury ago there was established in New York city a journal
that has developed into the most powerful of technical pub-
lications. It was originally published in the interests of the
surveyor, and at that time found a field large enough for
such a publication, but with the growth of the country and
its development the surveyor gave place to the engineer, and
for financial reasons the journal had to change its policy.
Since then the value of the surveyor as a possible purchaser
bas become less and less and the engineer a greater factor
in the industrial life of the country. This journal first came
upon the field as a dollar publication. The publishers found
that it was not financing itself, so they doubled the sub-
scription. After waiting to see what the effect would be,
they found that the circulation did not decrease. But they
also found they could not increase the circulation, and they
dropped back to a dollar. This did not increase the circu-
lation, and in a short time they advanced the subscription
price to three dollars, and to their surprise the circulation did
not decrease. They improved the character of their journal,
gave their readers what they were seeking for, and then their
circulation did increase; and with the increased circulation
they increased the subscription price to five dollars. To you,
as engineers, this piece of news may not be of very great
interest. Yet it bears out the point I would like to make :
that the technical press to secure support must give the
reader what he is seeking for, and the test of any publication
will be the amount of service it renders to its readers.

By engineering literature I would not have you under-
stand that I mean the intricate calculations and discussions
that one finds in standard text books, nor the theorizing that
one comes in contact with in scientific publications, but
rather those articles which describe methods of design,
requirements of the structure or the machine, method and
cost of construction, and the suitability or unsuitability of
this particular work for the purpose in mind. As one travels,
it is not difficult to fix the period of construction of com-
pleted works by studying the design and treatment. Each
decade has methods of design and construction peculiar to
that period, and by engineering literature we mean those
descriptions that describe faithfully the completed works.

Style in Engineering Literature.

I do not know whether you have given the subject of
style in . engineering literature a moment’s thought, but T
would like to impress upon you if I can the necessity for
the engineer developing a clear, concise and easy style of
writing. I am glad to know that our universities recognize
that the study of English composition and English literature
is a necessary study for students in engineering. I fear we
have been too long concerned with the immediate commercia]
value of our graduates and have neglected those who would
be something more than “hewers of wood and drawers of
water.”” The value of the study of English composition and
rhetoric is not fully appreciated by many until after gradua-
tion, and then they find the error exceedingly difficult to
correct. Every engineer will find it necessary to prepare and
present reports, read papers before scientific bodies, enter
into discussions; and how much more effective would be his
statement of facts if they were presented clearly, concisely

| and without hesitation. In no other profession is the faculty
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- of clear writing and effective speaking of more value than

in engineering. Some small experience has taught me the
difficulty of including all useful subjects in a four-years’
curriculum, but I do not consider any course in engineering
well-balanced unless it gives the proper amount of time to
English.

Composition and Rhetoric.

Our university course must supplement the ‘training
given in these subjects by the preparatory schools. And
while in this vein I would like to impress upon you the neces-
sity of availing yourselves of every opportunity to take part
in debates and discussions. To be able to think clearly and
tc express one’s ideas connectedly when upon one’s feet in
the presence .of men somewhat familiar with the subject in
hand requires not only knowledge, but practice. And the
successful engineer will be able to turn many a difficult
situation to his advantage if he ‘can presént pleasantly his
views to his assembled: clients. BRI DO RGIITGT |

Purpose of Engineering Literature.

It is surprising, how reticent many men are to tell of |

their experiences, their methods of dccomplishing certain’
results, their reasons for certain designs, and the care with
which they guard their own practices. One would imagine
from this that engineering, instead of being a profession,
was a company controlling a number of trade secrets which
by some means had been acquired. Just so long as that
'spirit of selfishness continues, just so long will it be difficult
to impress the dignity and high calling of engineering as
a profession. The profession is not built up by each prac-
‘titioner centering in himself all the wisdom and knowledge
- of the day, nor is the individual less in standing because he
discusses clearly and intelligently the methods he is familiar
with and that have counted for success. The better equipped
the profession, the higher stand will the individual member
be able to secure. Confidences will increase with the know-
ledge that the members of the profession are endeavorigg to
evolve the best methods. At the same time, the engineer
will not be the man to leave the impression that ‘‘we are
the people, and wisdom shall die with us.”” The purpose of
engineering literature should be, then, to keep the profession
informed as to what is being done and how it is accom-
plished. To bring together the men from the East and from
the West, to record the experiments and opinions of those
who have worked so that energy may not be expended use-
lessly nor the worker subjected to bitter remarks because he
has ignored the teachings of his predecessors.

Now, when an editor carefully considers and weighs this
underlying principle which so directly connects his work
with present demands and requirements, he awakens to the
editorial fact that he is no longer a specific identity, but must
at all times be prepared to subject himself to the vibratory
waves which concentrate their force upon his editorial sheet.

It should also be remembered that, apart from the mere
editor of a journal, there is also connected with it a gentle-
man of no little importance—the business manager. The
business manager, however, like the proverbial mother-in-
law, has, perhaps, been much misrepresented. He is gen-
erally depicted as a man who looks upon the literary pages
of a journal as just so much waste space which ought to
be taken up with advertisements. Yet it must be taken for

- granted that the literary qualities of a paper may generally
be tested by the amount and character of the advertising
columns. There exists no better test of the success of a
journal than analysis of the matter which the public are will®
ing to pay sums of money for its production. But it is just
in this connection that the editor is called upon to use a wise
and lenient discrimination. The original articles supplied
for publication may be in every sense of the word news of
.scientiﬁc. value and engineering igterest. On the other band,
s contributor may have as a prime motive not educational
I%eas t.m.erely, :u$: iaa .SO;ne:haft lfm:an attempt to gain cheap
o catlond it DOMENI e s SHEN G-
of the amount of apparent ’unscientiﬁc < ged.by t he test
of the special subject. The supre - gaemmtion in favor

Byl i) e me effort of an editor

» This paper is really worth reading.

should not be to thrust his own views upon the public or the
views of any minority or interested section, but to strive to
exert a magnetic. force, attracting all and varied views to
a focus of concentration in his paper so that the paper may
be a true representative of scientific or engineering feeling
prevailing as a whole throughout the field of its circulation.
When a journal puts in precise words an idea or a principle,
which, althouéh not previously formulated, but which has
had an undefined existence in public mind, then that journal
has performed successful work. It has recorded and fixed on
the chart of history that which before was unregistered and
uncatalogued. A man reads, for instance, an article on, say,
the elements which exist in and make up an atom. .““That
is what I always thought. There must be some means of
dividing an atom. It is absurd to say such is undivisible.
It is in advance of the
It exactly explains that which I have had in mind ”’
A fanciful illustration such as this simply conveys the
principle that people want to. read about things which they
really had in mind. In fact that the principle of education,
consists in developing a given mind rather than attempting
to create a new or artificial mind. Now, I am afraid that you
will say all this is certainly not new to you, and pretty much
bears the stamp of what you might have made a guess as
far as editorial work is concerned. If that be true, I feel
satisfied that as an editor I have been able to reflect 10 you
your own thoughts rather than bother you with mine.

age.

 ——- >

GRAND TRUNK RAILWAY ANNUAL REPORT.

The Grand Trunk Railway Company of Canada recently
held their annual meeting. 'Their financial report inicludes
a statement up to January 1st, 1909.

This company has passed through the recent trade de-
pression as successfully as the other Canadian roads, and,
although the gross earnings were almost six million dollars
less than the previous year, the net earnings were only one
million dollars less, a most satisfactory showing, due no
doubt to the economies introduced by the management, the
fall in price in material and the small expenditure on repair
and maintenance account. It was fortunate the road bed
and rolling stock was in such a high state of efficiency as
not to require much attention else the net earning would nor
have shown up so well. It is muich easier to secure money
for maintenance when the traffic is large and the profits
good and years of active trade should be years of active
improvement. :

In the last ten years the carrying capacity of the road
has been increased by expenditure out of revenue upon new
bridges, ballasting and the laying of heavier ra‘ls. The -
carrying capacity of the road has been doubled during recent
years without any great addition to the capital account.

The length of G.T.R. maintained and operated during
1008 was 3,536 miles, or one mile more than it was in 1907.

The expenditure during 1908 for maintenance of way and
structures was '§3,066,190.22, as against $4,230,490.35 in
1007, being a decrease of $273,300.13, or 6.45 per icent.

The outlay on track and permanent way, including bal-
last and ballasting, clearing snow, renewals of rails and ties,
also including their proportion of the cost of superintendence,
was $3,047,731.00 in 1907, or at the rate of $862.16 per mile.
In 1908 the amount was $2,871,503.78, or at the rate of
$812.08 per mile, a decrease of 5.8 per cent.

The cost of repairs and renewals of buildings and fix-
tures amocunted to $604,066.54 in 1908, as compared with
$760,207.32 in 1907, a decrease of $156,230.78, or slightly cver
20 per cent.

During the half year fifteen engines were scrapped, leav-
ing at the end of the half ‘year fifty-three old light icapacity
engines set aside to be scrapped.

‘Two new ten-wheel passenger engines, twenty compound
consolidation freight engines, ten mogul freight engines, and
five switch engines were purchased during the half year.

The materials used for repairs and renewals of the main

track and sidings were:—
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New steel rails laid in.track.......... 37,057 tons The average number of passenger cars per train was
Re-rolled steel rails laid in track...... 540 7 ¢ 4.3, and the average number of freight cars per train was
Partially-worn s.teel rails laid in branch 26.4 during the last six months of 19o8.

lines and Sidings i cvowd il vidin 7,7209.8 ¢
New ties placed in track ............. 1,643,539 The table of expenses per mile in cents for engines per
Ballast (cubic yards} .....sui.dinine. 542,996 engine-mile is of interest and shows a saving over the last
Expenses Per Mile in Cents. Civaper | .
ENGINES, PER ENGINE MILE, train mile, | S1X months of 1907.
31 Dec., 1908. WORKING EXPENSES, Total cost ;
Hegembtye Total Total * of main- The cost per train per train-mile was as follows :—
engineers, Oil  cost of working  taining
firemen, Fuel. Water and work- Repair- andre- car stoc_k
st supply. d‘?:?; ing. ing.  pairing. pel;itlrea.\n Half-year Train Rate of Expex.lse per Mile.
Cents. Cents. Cents. Cents. Cents, Cents. Cents. Cents. ended, Mileage. Train. Engine. Car.
July ... 7:37 18538 ‘i4g | 39 | .83.d7 8.99 32.26 7.52 Cents. d.stg. Cents. d.stg. Cents. d. stg.
Sagust iy e . A A - T %) 95 K Dec.—1908 6 2 21.96 .8 17.18  2.76  1.36
g > $ ¥ % .8, .8 8. - 90! + 9,793,322 44-54 9 34-54
(S)ecx:;cl:::)er o ;:: :g::g ;; ;g :igﬁ x?.s; ggx; 8;2 Dec.—1907 « 10,525,322 45.78 22.08 34.84 17.18 2.93 1.44
November .. 7.36 15.83 L .29 24.02 10.05 34.07 8.23
ORI il A e B o pi el o A decrease in expenditure of $456,053 or 0.47 per cent.
e e ST TS v SR oo RO compared with a decrease in train miles of 732,096 or 6.96
AR I B e, S Tl e e S
INCOME STATEMENT OF GRAND TRUNK RAILWAY COMPANY.
Operating
Year to Gross Expenses Net  Miscellaneous  Net
Dec. 31st. Miles. Earnings. and Taxes. Ratio %. Earnings. Income. Income. Charges.  Balance.
1008 1w o 4,640 840,531,355  $30,793,310  75.08 $0,738,045 $1,288,260 $11,026,355 $8,136,235 $2,800,070
1907 cevevens 4,639 46,122,020 35,221,025  76.37 10,000,005 1,365,795 12,265,800 8,030,535 4,235,355
QO3 vils stote 4,203 36,542,865 26,003,140  73.61 9,639,725 918,685 10,558,410 7,281,025 3,277,385
188 SR, 4,183 24,770,525 17,048,250  68.80 7,727,275 1,042,500 8,760,775 7,102,355 1,577,470
1803 Sl e e 4,025 25,750,585 10,003,065  74.15 6,657,120 278,355 6,035,475 6,251,320 684,155
180 v tidarvs 4,003 25,087,385 18,289,820 72.90 6,797,565 460,670 7,258,235 5,065,360 1,292,875
—_— -

IMPORTANT DEVELOPMENTS IN

BITUMINOUS GAS PRODUCERS.

For a number of years the Westinghouse Machine Com-
pany has been engaged in the development of a satisfactory
form of producer suitable for gasifying the usual grades of
bituminous fuels. ' The unusual difficulties encountered in
the utilization of this kind of fuel have resulted in the trying
out of many different types, both of the producer itself and
of the necessary auxiliaries for producing clean gas. For
the past year and a half, however, the company has been
engaged in carrying out upon a commercial scale, a producer
plant which is now upon the market. These tests have not
been conducted with a toy apparatus, but with a full-sized

equipment of 175 horse-power, including a standard gas
- engine of about the same power, by means of whiich the
actual power value of the gas produced and the overall
efficiency obtainable, were determined without possiblity of
error.

The above-mentioned tests were brought to a conclusion
on April 3rd, by drawing the fire in the producer after it had
been in continuous operation on various loads and on various
fuels for a year past, these twelve months having been
devoted to tests of one to four weeks’ duration, both ten and
twenty-four hours per day on standard fuels' available for
power purposes. These fuels included Pittsburg slack and
run-of-mine, lignites from Northern Colorado, Texas and
South America, also peat and other fuels from various parts
of the country. Most of the tests the load on the equipment
was maintained at full rating, although one special test of one
month and a half duration was made to determine accurately
the standby loss of the producer standing idle.

The fire was drawn without trouble or interruption as
large clinker formations were entirely absent, although the
lining of the producer was found to be practically intact and
producer had, just previous to this occasion, been running
on a full-load test for one month, using Pittsburg coal. The
in quite good enough condition for continued operation for
an unlimited period. ;

The most important feature of the demonstration was the
entire obsenice of tar formed in the producer gas. A similar
examination of the mixing and inlet valves of the engine
which has been used for the past year on this test, showed
practically no deposits of tar or lampblack, such as would
interfere with the operation of the engine. The Westing-
house plant uses no tar extractors, as no tar is made, simply
a static washer of small size in the place of the usual bulky
coke scrubber. A rotary exhauster draws the gas from the
fuel bed and delivers it to the engine at a definite pressure.

The various fuels which have been used in this producer
on test, have been gasified successfully, and have run as high
as 34 per cent. moisture, 35 per cent. volatile and 1 5 per cent.
ash and 14 per cent. sulphur. The results of the tests show
that with coal, such as Pittsburg slack or run-of-mine, an
overall economy of 1.1 lbs. per brake horse-power hour can
be seicured, equivalent to a little over 9/10 lbs per indicated
horse-power hour. Moreover, the producer efficiency does
not vary more than 10 per cent. from full load on the plant to
no load.

The results of this past year’s tests have fully convinced
the builders that the apparatus experimented with possesses
unusual commercial value, and preparations are being made
for extensive manufacture. A plant of this type has been
in operation for over six months on Colorado lignite coal with
equal success, as evidenced by an order recently plaiced with
the Westinghouse Machine Company for dupl cate equipment,

Binders for filing six months’ copies of The
Canadian Engineer can be obtained from our Book
Department. They are durable and useful, being
made so that old copies can be replaced by more
recent issues, if desired. The name of the publi-
cation appears in gilt letters on the cover, which is
half leather, Price, $1.25.
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ENGINEERING SOCIETIES.

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-
SOCIATION.—President, John P. Canty, Boston & Maine
Railway, Fitchburg, Mass; Secretary, T. F. Patterson,
Boston & Maine Railway, Concord, N.H.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec-
retary, C. W. Hunt, 220 West 57th Street, New York, N.Y.
First and third Wednesday, except July and August, at New
York.

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

ARCHITECTURAL INSTITUTE OF CANADA.—
President, A. F. Dunlop, R.C.A., Montreal, Que.; Secretary,
Alcid‘e 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 ASSO‘CL
ATION.—President, Peter Gillespie, Toronto, Ont.; Vice-
President, C. F. Pulfer, London, Ont.; Secretary-Treasurer,
Alfred E. Uren, 62 Church Street, Toronto. !

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,
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, L. R. John-
son; Secretary, James Powell, P.O. Box 7, St. Lambert, near
Montreal, P.Q.

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

QUEBEC BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—Chairman, L. A. Vallee; Secre-
tary, Hugh O’Donnell, P.0. Box 115, Quebec. Meetings
held twice a month at Room 4o, City Hall,

TORONTO BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—g6 King Street West, Toronto.
Chairman, J. G. G. Kerry; Secretary, E. A. James, 62
Church Street, Toronto.

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

Jacombe, Ottawa.
MANITOBA BRANCH OF THE CANADIAN SOCIETY

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

CANADIAN STREET RAILWAY ASSOCIATION. —
President, J. E. Hutcheson, Ottawa; Secretary, Acton Bur-
rows, 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 excep;
June, July, August.

DOMINION FORESTRY ASSOCIATION.
Thomas Southworth, Toronto; Secretary R,
Ottawa. ' 2 ) '

DOMINION LAND SURVEYORS,
retary, T. I{ash. ‘ :

—President,
H. Campbell,

—Ottawa, Ont. Sec-

EDMONTON ENGINEERING SOCIETY.—President,
Dr. 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, Il

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 ASSOCL
ATION.—President, W. H. Pugsley, Richmond Hill, Ont.;
secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS’
President, Louis Bolton; Secretary,
Temple Building, Toronto.

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.
Warder, Secretary. .

ASSOCIATION.—
Killaly Gamble, 703

_———

COMING MEETINGS.

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

Air Brake Assoolatlon.—May I1 to 14.
at Richmond, Va.
Boston, Mass.

.Amerlcar! Electrochemical Society. — May 6-8. Annual
meeting af Niagara Falls, Canada. Secretary, Jos. W. Rich-
ards, Lehigh University, South Bethlehem, Pa.

American Foundrymen’s Association.—May 18-20. An-

nual meeting at Cincinnatj Ohio. Secr 3
. eta Richard Mol-
denke, Watchung, N.J, e ry, Richar o

Annual meeting
Secretary, F. M. Nellis, 53 State Street,

_ American Railway Association.—May 19. Annual meet-
ing at New York City. Secretary, W. F. Allen, 24 Park
Place, New York City,

American Waterworks Association.—June 8-12. Annual
convention at Milwaukee, Wis. Secretary, John M. Diven,
14 George Street, Charleston, S. C.

American Railway Master Mechanics’ Association.—June
16-18. Annual convention at Atlantic City, N.J. Secretary,
Jos. W. Taylor, 390 Old Colony Building, Chicago, IlL

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.

American Institute Electrical Engineers, Toronto Section.
—Friday, April 23, at 8 p.m. Address by Mr. Alexander
Dow, Mem. A.LE.E., of Detroit, on “Underground Conduits
and Cables.”

International Railway General Foremen’s Association.—
June 1 to 5, 1900, at Chicago. E. C. Cook, Royal Insurance,
Chicago, TII.

Master Car Builders’ Association.—June 21 to 23, 1000,
at Atlantic City, N.J. J. W. Taylor, Old Colony Building,
Chicago, IIl. :

National Electric Light Association.—June 1 to 4. Thirty-
second convention, Atlantic City, N.J. Secretary, John F.
Gilchrist, 20 West 39th Street, New York.

National Fire Protection Association.—May 25 to 27. An-
nual meeting at New York City. Secretary, W, H. Merrill,
382 Ohio Street, Chicago, Il
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CONSTRUCTION NEWS SECTION

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

TENDERS.

Quebec.

MONTREAL.—Tenders will be received until r1th May,
1909, for 12,000 tons soft steam coal, for the low level pump-
ing station, Point St. Charles. L. O. David, City Clerk.

MONTREAL.—Tenders will be received up to the 1oth
May for the supply of iron and copper wires, cable, conduit,
sheet lead, iron braces, iron bolts, side blocks, glass in-
sulators, nails, screws, iron washers, rope, paint, varnish,
top pins, cross arms, etc. L. O. David, City Clerk.

QUEBEC.—Tenders will be received until the 1oth May
for the construction of an Annex to the Jacques-Cartier
Normal School, on Parc Lafontaine, Montreal, P.Q. Alphonse
Gagnon, Secretary, Department of Public Works.

Ontario.

BROCKVILLE.—Tenders will be received up to May 6th
for lumber, salt glazed vitrified sewer pipes, cut and steel
wire spike, Portland cement and sand for granolithic walks.
Geo. P. Gamble, Chairman Board of, Works.

BRANTFORD.—Tenders will be received till May 1oth,
1909, for the construction of local improvement concrete
curbs, and combined concrete curbs and gutters, to be built
by the City of Brantford during 1909. T. Harry Jones, City
Engineer.

DUNNVILLE.—Tenders for the erection of a House of
Refuge at Dunnville for the County of Haldimand will be re-
ceived up to Wednesday, May 12th. Lowest or any tender
not necessarily -accepted. Munro & Mead, architects, Chan-
cery Chambers, Main Street, Hamilton.

ESTEVAN.—Tenders will be received until May 1gth,
for constructing a waterworks system and a main sewer.
Further particulars appear elsewhere in this issue. Willis
Chipman, C.E., Chief Engineer, 103 Bay Street, Toronto.

KINCARDINE.—Tenders for electric light wiring, Kin-
cardine Post Office, will be received until May 11th. Further
particulars can be obtained from Mr. Angus Kerr, Clerk of
Works, Kincardine, and Napoleon Tessier, Secretary, Depart-
ment of Public Works, Ottawa.

KINGSTON.—Tenders will be received until May 15th
for the installation of a new water supply at the Royal Mili-
tary College. Eug. Fiset, Deputy Minister of Militia and De-
fence, Ottawa.

LINDSAY.—Tenders will be received until May 17th for
plumbing, steam heating, plastering, masonry brick-work
and concrete, galvanized iron work, carpentry and painting
and glazing. C. Callaghan, secretary.

LINDSAY.—Tenders will be received until May 11th for
the installation of a Central Heating System for the buildings
on the Court House Square, Lindsay, and other improve-
ments. Plans and specifications may be seen at the office of
G. M. Miller & Company, Toronto General Trust Building,
Toronto. J. R. McNeillie, County Clerk.

LONDON.—Tenders for poles, wires, cross-arms and in-
sulators will be called for by the Power Committee of the City
Council. E. I. Sifton is the city electrical engineer.

NORTH BAY.—Tenders will be received until May 15th
for equipment required in the Normal School at North Bay,
including opera chairs, opera seats with- tablet arms, school
seats and desks, library tables, book cases, art tables, labora-
tory taPleS, staging, apparatus cases, lockers and cupboards,
domestic sc_ie{)ce tables and work -tables-for manual training
and other equipment. H. F. McNaughten, Secretary of Public
Works, Toronto. s

O’CONNELL.—Tenders will be received up to May 1s5th
for the steel superstructure of a bridge and-for the concrete
abutments. W. M. Shields, Clerk of the Township of Rama.

OTTAWA.—Tenders will be received up to 31st May,
1900, for work required in connection with the abutments and
approaches of the new bridge below the waste weir at King-
ston Mills Lock Station on Rideau Canal. L. K. Jones, Sec-
retary, Department of Railways and Canals,

PORT ARTHUR.—Tenders will be received up to May
&ch for the excavation and filling in of trenches for the instal-
lation of water and sewer mains. J. McTeigue, City Clerk.

PORT ARTHUR.—Tenders will be received up to May
7th for the supply and delivery of 2,500 tamarac and cedar
railway ties, standard and cull. J. McTeigue, Secretary,
E.R.L. & T. Commissioners.

STRATFORD.—Tenders for the erection of an addition
to Stratford Collegiate Institute will be received up to May
12th. Plans and specifications may be seen at the office of
J. S. Russel, architect, 21 Downie Strect. )

ST. THOMAS.—Tenders will be received until May ‘18th
for building a sewage disposal plant. James A. Bell, City
Engineer. (Advertised in The Canadian Engineer.) .

TORONTO.—Tenders will be received until June S8th,
1909, for the construction of sewers. John J. Ward, vice-
chairman, Board of Control, City Hall. (Full particulars ad-
vertised in The Canadian Engineer.)

TORONTO.—Tenders will be received until May 11th for
asphalt, brick, bitulithic and concrete pavements, concrete
curbs, walks and sewers. Specifications, etc., car be obtain-
ed at the City Engineer’s office. John J. Ward vice-chair-
man, Board of Control.

TORONTO.—Tenders will be received until May 18th, .
1909, for the supply of material and the construction of a
water filtration plant. Further particulars appear in our ad-
vertising pages. Joseph Oliver (Mayor), Chairman, Board
of Control.

TOWNSHIP OF McNAB.—Tenders will be received up
to Tuesday, May 18th, for the construction of a concreté arch
bridge and abutments with filling and fencing, addressed to
Mr. John McGregor, clerk of the Township of McNab. Plans
and specifications have been prepared by Messrs. Macallum
& McAllister, engineers, 612 Continental Life Building, where
the same may be examined.

WATERFORD.—Tenders will be received until May 8th
for building of bridge abutments near Waterford. James
Ross, clerk. )

WATERLOO.—Tenders for the construction of sewers
will be received up to Monday, May 1oth. Charles Moogk,
town engineer. Ford S. Kumpf, Secretary Sewer Commission.

Manitoba. :
WINNIPEG.—Tenders for grading, curbing and con-
struction of 49,672 square yards of asphalt pavements will be
received until May zoth. H. N. Ruttan, City Engineer. M.
Peterson, Secretary Board of Control. (Advertised in The

Canadian Engineer.)

Saskatchewan.

ESTEVAN.—Tenders will be received until Wednesday,
May 19th, for constructing a waterworks system and a main
sewer, comprising 7,300 feet of water mains, 2,400 feet of
tile sewer, also steel water tower, gasoline engines and

power pump. Willis Chipman, C.E., 103 Bay Street, Toronto,

Ont. :
MOOSE JAW.—Tenders will be received until May 31st
for the sinking of a test well for gas, oil or water. John D.
(Advertised in The Canadian Engineer.)

Simpson, city clerk. 4 i
.%AgKi'}'OON,_Tenders will be received until May 8th,
at the Bank of Montreal, Saskatoon, for the general contract
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in the erection of a bank building. Plans, etc., may be seen
on application to the Bank of Montreal, Saskatoon, or to

- Peden & McLaren, architects, Montreal.

Alberta.

LETHBRIDGE.—Tenders for a waterworks pump, to be
installed by the City of Lethbridge, Alberta, will be received
until May 17th, by Smith, Kerry & Chace, Consulting Engi-
neers, Confederation Life Building, Toronto, from whom
specifications, etc., may be obtained. (Advertised, Canadian
Engineer.)

British Columbia.

VICTORIA.—Tenders will be received up to Monday, the
31st May: (1) For the erection and completion of a reinforced
concrete and brick building; (2) for the erection and part
completion of a reinforced concrete and brick building.
Evered Criddle, supervising architect, Public Works Depart-
ment, Victoria, B.C.

VANCOUVER.—Tenders will *be received up to Wednes-
day, June 2nd, 1900, for the supply of waterpipe for the City
of Vancouver. Specification may be obtained from the water-
works office, City Hall. Wm. McQueen, city clerk.

— e

CONTRACTS AWARDED.

Nova Scotia.

SYDNEY.—The Dominion Iron and Steel Company has
received an order from the Great Northern Railway Company,
of Sheffield, England, for 5,000 tons of steel rails, 85 pounds
weight.

New Brunswick.

ST. JOHN.—On April 28th, at a meeting of the City |

Council, the following tenders were opened :—Asphalt, A. M.
Rowan, 625 barrels coal tar, $3.50 a barrel; 275 bar.rels
Trinidad, $4.50 a barrel, accepted. Other tenders, Carritte,
Patterson Company, $3 and $5; Robert Reford Company,
$3.80 and $4.65. Wood Block Paving Material and Cord
Wood : H. M. Woods, 8,000 sq. yds. material, 53 cents sq. yd.;
55 cords hardwood, $5.95 per cord. Jas. J. Whelly, cord
wood, $7.20 cord. Francis Kerr, $8.50 cord. F. E. Sayre &
Company, 2 ,000 paving material, 55 cents yard. Dandoulph
and Baker, 6,000 yds., 60 cents sq. yd. The tenders of H. M.
Wood for 6,000 square yards, and F. E. Sayre and Company
for 2,000 square yards were accepted. Sayre tendered to de-
liver wood at the Union depot for seven cents per sq. yd.
Coal:—Francis Kerr, 160 tons Springhill run of mine, $f"25
per ton; Starr Company, 160 tons Springhill Reserve Mine,
$3.65 per ton; Gibbon Company, 160 tons Springhill run of
mine, $3.90 per ton; Dick Company, 160 tons Springhill ‘run
of mine, $4.45 per ton. There being but one tender received
in the orthodox course it was decided to call for new tenders.
Sand :—Herbert Creighton, to be supplied as required at
$1.20 per load; John Knox, supplied as required at $1.10 per
load; Wm. Knox, one cent below the lowest tenderer. The
last tender was ordered thrown out and that of Herbert
Creighton accepted. :

Quebec.

MONTREAL.—The panclboards for the St. Ann’s Con-
vent at Lachine, Que., are being furnished by The Hill Elec-
tric Switch and Manufacturing Company, Limited, of Mont-
real. The wiring is being done by Messrs. Picard & Lalonde
of Montreal. )

MONTREAL.—The Roads Committee have accepted the
tender of The Warren Paving Company, $25,500, for an
asphalt plant. The Iroquois Iron Work’s tender $33,140 was
next.

Ontario.

GUELPH.—The Board of Works recommended the ac-
ceptance of C. H. Conery’s contract for laying cement walks
at 0% cents a foot. H. Barber’s tender for cement pipe was
accepted. i

BERLIN.—The Light Commission on Monday opened

tenders for wrought and cast iron pipe for new gas mains
and extensions. Seven tenders were received for 4-inch pipe
3

and that of P. Hymmen & Company, of Berlin, was the low-
est, $27.24 2-5 per 100 feet, net, 30 days. The tenders ran
up to $28.25 per 100 feet. There were three tenders for the
six-inch cast iron pipe, and the lowest was $48 per 100 feet,
net 30 days. The highest tender was $50.25. The successful
tenderer was the Gartshore Thompson Company, of Hamil-
ton.

BRANTFORD.—Mr. Wyse, formerly manager of the
Brantford Electric and Operating Company, now of Toronto,
has secured the sub-contract for the erection of the telephone
line in connection with the Hydro-Electric installation. The
contract runs into nearly $100,000.

ST. THOMAS.—Tenders for cement and curbing work
were received by the City Council as follows :

G. A. Ponsford A. E. Ponsford
per linear foot. per linear foot.

Cement walks—Sand finish... 103 cents 10 cents.
£ e Granite finish 13 g o
B d b ol RIS 26 A -] e
Curbing and gutter ......... 36 ol g8 o
AL B S 1 S L mee s aais 11 2 10% *¢

That of A. E. Ponsford was accepted.

TORONTO.—The Barber Asphalt Company’s tender of
$35,900 for paving Queen Street, from the Grand Trunk Rail-
way tracks to Greenwood Avenue with asphalt was accepted
by the Board of Control.

Saskatchewan.

REGINA.—The city have awarded the contract for 100
barrels of cement to Peart Bros. for $245.

SASKATOON.—The successful tenderers in connection

with water mains and sewer pipe and their tenders are: Sec-
tion 1, Harry Welch, Saskatoon, $13,725; Section 2, Reginald
Boulton, Prince Albert, $17,900; Section 3, William Cook,
Saskatoon, $9,756.25.

Alberta.

CALGARY.—The Calgary Paving Company have sub-
mitted to the City Council the following comparative costs of
paving 1st St. West subway, 400 feet in length, 263 feet in
width :

Asphalt on a s-inch concrete base.................. $3,237 67
Double track street railway, 4o0 feet in length with
tWo rows sand stone blocks each side of each

rail, asphalt paving in between .............. 4,800 oo
:1‘01131 x O O R TS O s $8,037 67
““Cobbloid” over entire surface (except the two rows
of sandstone blocks on each side of each rail)
and upon a 6-inch concrete base ««..oeeenn.... $4,501 6o
B gy s e N shians 5,260 0o
£ T IS LRI R T A T $9,851 60
“Cobbloid” on each side of railway tracks, asphalt
between tracks and L s e ot VR ORI S S $4,501 Go
T Y . Lk koo B e o 4,800 00
e R R G $0,301 60
Twelve rows (6-inch wide) sandstone blocks both
sides of street railway tracks, and the balance
asphalt (except the two rows sandstone each
side “of CpB PN T A LAY A SRl Tl 84,071 00
Street railway . . ....... T R S 4,800 00
bR O e R R L et s TS 80,771 0o
Entire surface sandstone blocks .................. $7,064 0o
Strestarailway !l SR STNORN, 15 S s Vadd T 6,100 00
PO D EShR SRR i g as s T O $13,164 oo

CALGARY.—Carter, Halls, Adlinger & Company have

| secured a contract for erecting a large dam on the Bow River

in connection with big irrigation ditch.

STRATHCONA.—Contracts amounting to $70,000 have
*been awarded to the Bitulithic and Contracting Company, of
Winnipeg, Man., for street paving.
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CALGARY.—Bitulithic and Contracting, Limited, of
Winnipeg, Man., have been awarded a contract for 45,000
square yards of bitulithic pavement for this city.

CALGARY.—The commissioners of the City Council have
recommended the acceptance of Mr. R. A. Brocklebank’s
offer to pave a number of streets, approximately 20,000 square
vards, at $1.92 per square yard. For the same area $2.50
per square yard was quoted for laying granatoid on a crushed
rock base.

LETHBRIDGE.—Janse & McDonnell, of Lethbridge,
have secured the contract for the construction of the C.N.R.
cut-off at Stanley Junction, west of Port Arthur. The work
is 10 miles in length and involves the moving of about 300,000
cubic yards of earth and rock.

British Columbia.

VICTORIA.—The following tenders for material required
in the installation of the high pressure system were accepted :
Fine wire, Hawkins & Hayward, 18}c. per pound; stempipe
line, Marine Iron Works Company, $350; water suction con-
nections and valves, Marine Iron Works Company, $450;
condensing equipment, tender not awarded though the ap-
paratus offered by the Hutchinson Bros. Company, the lowest
tenderers, at $1,750, is recommended.

VICTORIA.—The following tender was submitted to the
City Council by the Warren Construction Company, Port-
land : Bithulithic pavement on a bituminous base, six inches
in depth, $2.75 per square yard; curb, 4oc. per linea] foot;
sidewalks, zoc. per square foot; boulevard, soc. per lineal
foot. If any excavation or filling was required the prices
would be 30c. a cubic yard for scraper work, 6oc. for wagon
haul and 8oc. for gravel fill.

—ea>————

RAILWAYS—STEAM AND ELECTRIC.

Ontario.

OTTAWA.—A meeting of the provisional directors of
the Ottawa and St. Lawrence Electric Railway was held last
week. Mr. A. H. N. Bruce, C.E., is the engineer.

Alberta.

CALGARY.—A grading outfit with two hundred teams
has arrived at Airdrie and taken up quarters. It is stated
they will shortly commence work on a section on the new
Canadian Pacific line between Stettler and Cheadle.

British Columbia.

VANCOUVER.—The by-law has been introduced in the
council of the municipality of Burnaby to grant a forty-year,
though not exclusive, franchise to the British Columbia Elec-
tric Railway Co. It is proposed to construct an electric line
from the east boundary of Hastings townsite through the
municipality.

VANCOUVER.—The British Columbia Electric Railway
has been advertising for tenders for the erection of trolley
poles, crossarms, braces, etc., along the line of its Eburne-
Westminster branch.

VICTORIA.—Over three hundred thousand dollars will
be spent on the E. and N. Railway this year on general im-
provements. A new cantilever steel bridge over the Niagara
Canyon, fifteen miles from Victoria, will be erected.

—_——_t—

SE.WERAGE AND WATERWORKS.

Quebec. :

LIMOILOU.—Messrs. Ouimet and LeSage, of Montreal,
against whom suit was taken for the sum of $5.,000 for state-
ments concerning the quality of supplies proffered them in
connection with the Limoilou sewerage system,
supplies were refused by them
their favor.

Ontarlo.

COBALT.—The Ontario Railway and Municipal Board
has validated the town’s by-law to raise $75,000 for sewerage
and waterworks system. Galt & Smith, Toronto, are the
engineers. . ) &

and which
), have received judgment in

BB

PORT ARTHUR.—City Engineer Antonisen is pre-
paring estimates for proposed extensions to the waterworks
and sewerage plants. >
Alberta.

MACLEOD.—Work
$50,000 sewerage system.
Saskatchewan.

YORKTON.—The town of Yorkton is making prepara-
tions to supply the Canadian Pacific Railway with twenty
thousand gallons of water a day. On account of the good
work done by the waterworks system at a recent fire, in-
quiries have been received from other towns wishing to make
an installation, the latest being from Neepawa, Man.
British Columbla.

VANCOUVER.—At a recent meeting, the reeves of Point
Grey, South Vancouver, Burnaby and Richmond decided to
appoint Messrs. Cleveland & Dutcher, of Vancouver, to re-
port on a joint water system for their municipalities.

is to be started at once on the

LIGRT. HEAT. AND POWER.

Saskatchewan.

WEYBURN.—The offer of eighteen thousand dollars
made by the town to the Electric Light Company for their
plant has been turned down. The company will improve the
plant to the extent of ten thousand dollars.

——— e ——

FINANCING PUBLIC WORKS.

Ontario.

BLOOMFIELD.—Debentures amounting to $8,000 for
roads and concrete walks are offered for sale until May 15th.
C. H. Sayler, Clerk.

HAMILTON.—Tenders will be received until 27th May
for the following debentures $65,000 sewer, $50,000 water-
works, 8$112,000 special, $125,000 permanent roadway, all
4 per cent. half-yearly,

KINGSTON.—The city council have passed a by-law for
walk construction debentures amounting to $35,000.

ST. MARY'’S.—The by-law to guarantee the bonds of
the St. Mary’s Portland Cement Co. to the amount of $40,000
was carried here by a majority of 124 votes over the required
two-thirds of the qualified electors. The vote stood 591 for
and 48 against.

WOODSTOCK.—Until June 7th the county of Oxford
will receive tenders for $50,000 3 per cent. 3o-year road
improvement debentures,

Manitoha.
MINIOTA.—The municipality will receive offers for

812,000 debentures for the completion of a telephone system.
Wm. Howard, Secretary.

Saskatchewan.

MOOSE JAW.—The following money by-laws were
passed by the ratepayers: To complete and equip the Col-
legiate Institute and buy more ground, $42,000; construc-
tion of concrete and plank walks and pavements, - $20,500;
to sink a test-well for gas, water or coal, $30,000. These,
with the sewer and water extension by-law -passed some
weeks ago, make the total amount voted for civic improve-
ments this .year total $147,500.

SASKATOON.—On May 19th by-laws to provide
$300,000 will be voted on. Included in the improvements are
extensions to the light and power plant.

— e

TELEPHONY.

Quebec. -

MONTREAL.—This year the Canadian Pacific Railway
telegraphs will construct a metallic circuit from White River
to Fort William, making 502 miles °f_ copper wire for train
despatching. They will likewise _strmg.,two copper- wires
between Winnipeg and Brandon, !33_mlles; and also from
' Swift Current to Medicine Hat, 147 miles; from Winnipeg to
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Field, B.C., o71 miles, which is to be used for telegraph
purposes, while a copper wire will be erected from Calgary
to Cranbrook, 276 miles, this also being for commercial pur-
poses, and making 2,500 miles of new copper wire to be put
up by the company during the coming season. They are
also engaged rebuilding ever 6oo miles of pole lines in
different parts of the systeim, besides which several hundred
miles of new wire will be spread over the new western pro-
vinces, and many new offices opened.

Ontario.

ALTONA.—The Central Telephone Company has been
incorporated with a capital of $40,000. J. Underhill is one
of the incorporators.

PERTH.—Three independent telephone lines wiil be
constructed in this district during the summer.

— e

CURRENT NEWS.
Quebec. )

MONTREAL.—A new travelling crane designed by Mr.
F. W. Cowie, harbour engineer, was given a test on April
3oth. The machine was shown to have tremendous power,
and lifted with great ease a 4o-ton weight. It will be used
for loading and unloading ships.
Alberta.

EDMONTON.—The Joint Civic Committee, representing
Edmonton and Strathcona, has decided that the proposal that
the two cities, assisted by the Provincial Government, should
build a half million dollar high level bridge across the Saskat-
chewan River, entails too great an expenditure, and the
scheme has been unanimously rejected. It was decid§d to
appeal to the C.P.R. to proceed with the proposed railway
bridge, which would be assisted by the two cities and by the
Government.

Saskatchewan.

SASKATOON.—Mr. W. P. Bate is advertising for com-
petitive plans for a collegiate building to cost $90,000.

SASKATOON.—Competitive sketch plans are invited
for a Collegiate Institute building to be erected in Saska-
toon to cost $9o,000. For particulars apply to W. P. Bate.

MELVILLE.—The municipal council has passe'd the
following by-laws: Site for fire hall and for erection of
building thereon, $2,050; police barracks, $550; water supply
for fire purposes, $1,500; cemetery, $400; sidewalks, cross-
ings and street improvements, $8,000.

British Columbia.

VANCOUVER.—The B.C. Electric Railway Cqmpany
have decided, in view of the prohibitive cost of reclaimlpg the
Sumas district, that they will not be able to proceefl with .the
scheme. A large amount of money has been spent 11 making
the most careful survey of the works, and estimates of the
cost of alternative schemes have been carefully prepared by
the most eminent engineers obtainable. Mr. G. Lebaron,
C.E., in his final report, recently submitted, deals in a most
comprehensive and exhaustive manner with every detail of
the undertaking. To carry out the work in the substantial
manner required to make the scheme absolutely safe and
permanent entailed a very large increase over the original
estimates, and as the revised estimates of cost exceed by a
very considerable sum the amount which the company was

VANCOUVER.—Mr. William Whyte, second vice-presi-
dent of the Canadian Pacific Railway, intimated during his
recent visit that the company would very shortly begin the
erection of elevators here on a site reserved for the purpose
some years ago.

e
MISCELLANEOUS

Ontarlo i 3 :
PORT ARTHUR.—Work has commenced on the busi-
ness block to be built of reinforced concrete at' a cost of
'$80,000. -
Manitoba.
WINNIPEG.—The city proposes to ‘spend 819,848 on
road improvements. f

PERSONAL.

MR. F. ROCKHILL has been appointed bridges and
building master of the southern division of the G.T.R.

MR. SIFROY LEGER has been appointed contracting
agent of the Canadian Northern-Quebec and Quebec and
Lake St. John Railways in Montreal.

DR. W. F. KING, chief astronomer for the Dominion
of Canada has been appointed superintendent of a new de-
partment, “The Geodetic Survey of Canada.”

MR. L. M. JONES, Assoc. Mem. Can. Soc. C.E., has
resigned his position as assistant city engineer of Port
Arthur to join the staff of Messrs. Smith, Kerry & Chace,
consulting engineers, Toronto.

—_—eam

OBITUARY.

MR. JOHN WILLIAMS, city bridge engineer, Toronto,
died May 1st, 19o9. The deceased engineer, who had been
in the city’s service for twenty-two years, and was well liked
by all the civic officials, was born in Manchester, England,
sixty-seven years ago. He came to Canada in 1870, when
he entered the service of the old Great Western Railway at
Hamilton. He remained there four years, and returned to
England. He came to Canada again in 1887, and became
mechanical draughtsman in the city engineer’s department,
Toronto. In a short time he was promoted to the position
of bridge engineer, and he supervised the construction of the
Queen Street Subway, and the following bridges: Sherbourne
Street, Huntley Street, Queen Street East, Don, Dundas
Street, Wallace Avenue and Lansdowne Avenue. The late
Mr. Williams was a member of the Canadian Society of Engi-
neers and the Engineers Club, Toronto. Mr. Fred Williams,
C.E., of Cleveland, Ohio, is a son.

MR. WILLIAM LEWIS LESLIE, A.M. Can. Soc. C.E.,
engineer in charge of parliamentary estimates and railway
subsidies in the Department of Railways and Canals at Ot-
tawa, died on May 1st, 1909. He was fifty-four years of age,
had been twenty years in the Civil Service, and was a pro-
minent civil engineer. He was a native of St. Catharines,
Ont. His late father, Lewis Leslie, was a civil engineer in
the service of the Government on the old Welland Canal.

— ea»o

LATE TENDERS.

—_—

Ontario.

TORONTO.—Tenders for reinforced concrete work,
steel and iron work, tiling and other work required in the
erection of a floor to the new engine-room at the High Level
Pumping Station will be received by 18th May, 1909. John
J. Ward, Vice-Chairman Board of Control.

TORONTO.—Tenders will be received up to June 1st,
1909, for the reconstruction of the bridges on Dundas Street,
over the tracks of the Grand Trunk and Canadian Pacific
Railways. John J. Ward, Vice-Chairman, Board of Control.
(Advertised in' The Canadian Engineer).

TORONTO.—Tenders will be received up to 20th May,
for the supply of coal and wood required at Government
House, Parliament Buildings, Osgoode Hall, Normal and
Model Schools, Toronto, and for the Normal Schools at
Ottawa, London, Peterborough, Hamilton, Stratford and
North Bay, the Institution for the Deaf and Dumb, Belleville,
and Institution for the Blind, Brantford, for the twelve months
ending 3oth June, 1910. H. F. McNaughten, Secretary Public
Works, Ontario.

Saskatchewan.

YORKTON.—Tenders will be received until Monday, the
24th May, for the construction of sewers as follows:—z2,000
feet of 12-inch, and 15,000 feet of 8-inch, with all necessary
appurtenances. F. T. McArthur, Town Engineer, R. H.
Lock, secretary-treasurer.



632

THE CANADIAN ENGINEER

May 7, 1gog.

CANADIAN RAILWAY CLUB ELECT OFFICERS.

At the annual meeting of the Canadian Railway Club
which was held May 4th, 1909, at the Windsor Hotel, Mr.- H.
H. Vaughan, assistant to the vice-president of the- Canadian
Pacific, was elected president.

The other officers elected for the year were:—

Vice-President—A. A. Maver, master mechanic, G.T.R.

2nd Vice-President—A. A. Goodchild, auditor of stores
and mechanical accounts, C.P.R.

Executive Committee—]. Coleman, A. W. Wheatley, C.
Manning, and P. R. Diamond.

Audit Committee—W. H. Stewart, H. A. White, and J. S.
Johnstone.

Secretary—James Powell.

Treasurer—S. S. Underwood.,

The members of the nominating committee present were:
Messrs. C. W. Van-Buren, D. B. Swinton, F. A. Purdy, J.
Hendry, J. S. Johnstone, and H. Osborne.

The annual report showed the club to be in a very
flourishing condition, there being a balance in hand of $2,287
with all accounts paid including the amount of the scholar-
ship which was won by Mr. J. Bruce Robb, son of Mr. W, D.
Robb, past president of the club and superintendent of motive
power of the Grand Trunk. The club dues of which $215
are still to collect, amounted to $1,238 as against $781 last
year. The membership is 722.

MARKET CONDITIONS.

Toronto, May 6t_h, ‘;gog. )
-day’ vices from London are that the metals market is buoyant,
andj;?z:r:'};/}sicfed prices firm to a degree unusual in recent weeks. A stn;nlg
tone characterizes metals here, and the demand is improving. Roofing felt
and building paper, tar and pitch, slate and ready roofings fm'd steady re-
quest.  Bricks are moving freely and small orders for cemerit and drain
pipes continue regular. Lumber is firmly held, and a steady demand is
apparent. : X
ppln Toronto, house-building shows much activxty. For four months htlus
year the approximate value of buildings in the city was $4,040,208, 1\3 ere
in the same period last year it was $2,740,858, the number of buildings
erected in that period being 1,871 in 1909, against 1,418 in 1908. ALY
The following are wholesale prices for Torontq, where not ot‘ erwise
explained, although for broken quantities hi_gher prices are quoted :—
Antimony.—The market fairly active; price continues at 9%c.‘
Axes.—Standard makes, double bitted, $8 to $10; single bitted, per
dozen to
uéniz Plastgt;o.—}{-inch and heavier, $2.20. Boiler heads 2s5c. per 100
ounds advance on plate. T
i Boiler 'I’ubu.—Oprdus continue active. Lap-welded, lte.el, xx-xnch:
10¢. ; 1%-inch, gc. per foot; 2-inch, $8.75; 2¥-inch, $10; 2%-inch, $10.60;
3inch, $12.10; 3%-inch, $15; 4-inch, $18.50 to $19 per 100 feet.
Building Paper.—Plain, 3oc. per roll; tarred, 4oc. per roll
creased demand is reported. f
Bricks.—Business is very active, price at some yards $o0 to $9.50, at
others, $9.50 to $ro, for common. Don Valley pressed brick move also
freely. Red and buff pressed are worth, delivered, $18; at wogks, $17.
Cement.—Price in 1,000-barrel lots $1.70 per barrel, including bggs. o;
$1.30 without bags. Similar quantities, $1.55 to $1.60 per barrel, in loal
lots delivered in town, and bags extra. Movement confined mainly to
small parcels,
Coal Tar.—In much greater request at
Copper Ingot.—Firm and active, both
continues at 13%c. to 14c.

Detonator Caps.—jsc. to $1 per 100}
quantities, $3. o
Dynamite, per pound, 21 to 2sc., as to quantity. A ?

“::ﬁ"l Felt.—A very decided increase in business this month, prices
not yet advanced; we quote $1.80 per 100 lbs, 2
.Fire Bricks.—English and Scotch, $30 to $35; American, $27.50 to $35
per 1,000, The demand has become quite active, and stocks are low. ;
Fuses.—Electric Blasting.—Double strength, per 2c0, 4 feet, $4.50; 6
feet, $5; 8 feet, $s5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet,
$4; 8 feet, $4.50; 10 feet, $5. Bennett’s double tape fuse, $6 per 1,000 feet,
Galvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36
inches wide; 1o-gauge, $3.05; 12-14-gauge, $3.15; 16, 18, 20, $3.35: 22-24,
$3.50; 26, $3.75; 28, $4.20; 29, $4.50; 10%, $4.50 per 100 lbs, F]eur de Lis—
28-gauge, $4.30; 26-gauge, $4.05; 22-24-gauge, $3.50. Queen’s. Head—28-
gauge, $4.50; 26-gauge, $4.25. Sheets continue in active’ request. i
Iron Chain.—X-inch, $s.75; s-16-inch, $s.15; ¥-inch, $4.15; 7-16-1nch.
$3.05; %l-inch, $3.75; o-16-inch, $3.70; $é-inch, $3.55; ¥-inch, $3.45; %-inch,
.40 t-inch, $2.40.
’ 4Bll' Iron.—$1.05 to $2, base, from stock to wholesale dealer. Market
well supplied. $ :
fron Pipe.—Black, %-inch, $2.03; 3-inch, $2.26; ¥4-inch, $2.63; 3-inch,
$3.16; 1-inch, $4.545 1%-inch, $6.19; 1%-inch, $7.43; 2-inch, $0.00; 2%-inch,
$15.81; 3-inch, $20.76; 3%-inch, $26.13; 4inch, $20.70; 4%-inch, $38; s-inch,
$43.50; 6-inch, $s6. Galvanized, ¥%-inch, $2.86; 36-inch, $3.08; %:mch, $3.48;
¥-inch, $4.11; 1-inch, $6.19; 1¥-inch, $8.44; 1%-inch, $10.13; a-inch, $13.50.
Prices firmly maintained.
Lead.—Prices steady outside.
with an active movement.
Lime.—Retail price in city 35sc. per 100 1bs. f.0.b., car; in large lots at
kilns outside city 2zc. per roo Ibs, f.0.b.,, car. More is moving, in medium
to small lots. ; d
Lumber.—The greater ease in the money market having permitted or
encouraged more building of ware} or factories, the result is felt by
the lumber trade in a marked demand for Southern pine of lnfge
dimensions. This wood, which has b_een scarce in this ‘market, is beginning
to come in freely, and some beautiful clear stuff,
inches, is in stock. For l.xemlock there is a fair demand,
of the longer lengths. It is noticeable that 3a-inch lath are

An in-

former price, $3.50 per barrc]:
abroad and here. Local price

case lots, 7sc. per 100; broken

This market holds firm at $3.80 to $3.90,

with a scarcity
rising in price,

as large as 10 by 20

as we foreshadowed a week or two ago, sales of several cars have been
made lately at $1.50.  Prices are rather stiff, all along the line. Dressing
pine ‘quotes $32 to $35 per M; common stock boards, $26 to $305 cull
stocks, $20; cull sidings, $17.50; Southern pine 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. 2, $3.75; for white pine, 48-inch;
for 32-inch, $1.s50. ; £

Nails.—Wire, $2.25 base; cut, $2.70; spikes, $3. Moving freely.

Pitch.—The demand -continues slow, perhaps because buildings‘ are
not far enough advanced yet. Price so far unchanged at joc. per 100 lbs.

Pig Iron.—There is more activity and prices are maintained. Clarence
quotes at $20.50 for No. 3; Cleveland, $z20.50 to $21; in Canadian pig, Hamil-
ton quotes $19.50 to $20. %

Plaster of Paris.—Calcined, wholesale, $2; retail, $2.15. Trade normal,

Putty.—In bladders, strictly pure, per 100 lbs., $2.25; in barrel lots,

2,05.

’ ls'leady Roofing.—In very active request at prices per Fatq.logue. It is
impracticable to quote figures, so great is the variety of this kind of goods,
but prices are firmly held.

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 Quebe_c. 'Thcre 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, g%c. per Ib.; pure Manila, 12%c., Base,

Sewer Pipe.—

4-in. 6-in, ofin.  1o-in. 12-in. 24-in,
Straight pipe per foot ......$0.20 $o0.30 $0.65 $0.75 $1.00
Single junction, ¢ or 2 ft. long .go 1.35 2.70  3.40  4.50
Double junctions tasessesee 1.50 2,50 5.00 cons 8.50
Increasers and reducers .... .... 1.50 2.50 4.00
P. traps ses 2,00 3.50 7.50 esss  15.00
HAH, traps il nevve. sesss 2.50 4.00 8.00 w6 vis i T SA00F o aabiu

In steady demand; 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, accord-
ing to size and quantity; if cut, $2.75 to $3; angles, 1% by 3-16 and
larger, $2.50; tees, $2.80 to $3 per 100 pounds. Extra for smaller sizes of
angles and tees.

Steel Rails.—8o-lb., $35 to $38 per ton.
gross ton, for soo tons or over:
30-lb. $43.

Sheet Steel.—Market steady, at the former prices;
12-gauge, $2.55; American Bessemer, 14-gauge,

The. following are prices per
Montreal, 12-lb. $45, 16-1b, $44, 25 and

lo-gauge, $2.50;
$2.35; 17, 18, and 20-gauge,

$2.45; 22 and 24-gauge, $2.50; 26-gauge, $2.65; 28-gauge, $2.8s. Quite a
quantity of light sheets moving.

Tank Plate.—z-16. $2.40 100 lbs.

Tool Steel.—Jowett’s special pink label, 10%c. Cyclops, 16c. “H.R.D.”

high speed tool steel 6sc,

Tin.—Market firm and demand good.
31¥%ec.

Wheelbarrows.—Navvy, steel wheel,
per dozen; set up, $22.60.
per dozen, $3.30 each; Pan

Zing Spelter.—Business
market improved.

The price continues at 31c. to

Jewel pattern, knocked down, $21.60
Pan Canadian, navvy, steel tray, steel wheel,
American, steel tray, steel wheel, $4.25 each.
active, market firm at $5.25 to $5.50, outside

* X % w

Montreal, May sth, 1g0g.

Conditions in pig-iron and finished and semi-finished material in the
United States, are reported to be showing considerable improvement, this
week, especially with respect to the tonnage moving. Several furnace
interests have booked sufficient orders ahead to warrant them in retiring
from the market, and they are declining to accept further business at to-
day’s prices. Alabama furnaces, which were a few weeks ago taking
orders at $10.50 per ton, at furnaces, are now asking $11.50 to $12, and it is
understood that Eastern and Valley furnaces have also stiffened their ideas
considerably. Lake furnaces are booking the bulk of the business just now,
especially for water shipment to New England points. Stocks in makers’
hands are still large, but there is a more optimistic feeling, and the
opinion seems to prevail that once tariff matters have been straightened
out, activity will prevail. It is likely that the tariff question will be settled
by the end of this month. In finished stee! products, structural steel, bars,
plates, etc., an exceptionally heavy tonnage is changing hands and an ad-
vance of sc. per 1oo lbs. has been established during the past week. It is'a
little difficult to say what the course of trade will be, but everyone seems
to be feeling more optimistic this week.

The English market is quiet, but steady, with a more hopeful tone.
Good orders are being booked for home account, and the export demand
is rather better than looked for. . Prices have not shown any material
change since the recent advance, but makers are more busily occupied.
Pig-iron is held firm at the recent advance of 2s. per ton.

Locally, the market is in a fair condition, an encouraging volume of
business being booked. The tone is generally optimistic, and Canadian
furnaces are asking and receiving prices which were not possible a few
months ago. The general foundry trade, which is the index of iron market
conditions, shows a decided improvement, not only in the matter of tonnage
consumed, but also in the fact that a greater number of the establishments,
including the smaller foundries, are now in receipt of good orders. Hurry-
up orders are being received, thus showing that supplies throughout the
country are short, and that the need for metal to take care of requirements
is pressing.

Prices throughout the market are holding about steady, the following
list showing a fair range of quotations:—

Antimony,—The market is dull at 8% to 83 c.

Bar Iron and Steel.—Prices are steady and trade is better. Bar
iron, $1.85 per 100 pounds; best refined horseshoe, $2,10; forged iron, $a2;
mild steel, $1.85; sleigh shoe steel, $1.8, for 1 x 34-base; tire steel, $1.05

for 1x 3-base; toe calk steel,
smooth finish, $2.70, ;
Boller Tubes.—The market is steady, quotations being as follows :—
a-inch tubes, 8%c.; 2%-inch, 10¢, ; 3-inch, 11%c.; 3%-inch, 14%ec. ; g-inch, 19c,
Cement.—Canadian cement is now so cheap that it holds the market.
Quotations are for car lots, f.o.b.,, Montreal. Canadian cement is readily
available at $1.40 to $1.50 per 350-lb. bbl, in 4 cotton bags, adding 1nec. for
cach bag. Good bags re-purchased at 1oc. each. Paper bags cost a%e,
extra, or roc. per bbl. weight. Eblg LA
Building Paper.—Tar paper, 7, 10; or 16 ounces, $1.60 per 100 pounds;
felt paper, $2.40 per 100 pounds; tar sheathing, No. 1, 3sc.. per roll of 400
square feet; No. 2, 3sc.; dry sheathing, No. 1, 4sc. per roll of 400 square
feet, No. 2, 28¢.  (See Roofing; also Tar and V'Pitqe ). b
. Chain.—The market is steady as follows:—X-inch; $s.30; §-16-inch,
$4.05; H-inch, $3.65; 7-16-inch, $3.45; ¥-inch, $3.20; g-16-inch, $3.15; $é-inch,
$3.05; H-inch, $3; #-inch, $2.95; 1 inch, $2.05. B ShLnom, ¢
Copper.—Prices are firm at the recent decline to 13% to 14c, .
Explosives and Accessories.—Dynamite, so-lb. cases, o per cent. ‘nranf,
18¢. in single case lots,' Montreal.  Blasting' powder, 2s-b, 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.. Elegtﬂe

$2.35; machine steel, iron finish, $1.90;
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blasting apparatus :—Batteries, 1 to 10 holes, $15; 1 to 20 holes, $25; 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 :—4-ft. wires,
$3.50; 6-ft. wires, $4; 8-ft. wires, $4.50; 10-ft. wires, $5. Double strength
fuses, $: extra, per 100 fuses. Fuses, time, double-tape, $6 per 1,000 feet.

OI.lvlnlzeu Iren.—The market is steady. Prices, basis, 28-gauge, are:—
Queen’s eHad, $4.40; Comet, $4.25; Gorbal's Best, $4.25; Apollo, 10%
0z., $4.35. Add 25c. to above figures for less than case lots; 26-gauge is
asc. less thn{l 28-gauge. American 28-gauge and English 26 are equivalents,
as are American 10% oz., and English 28-gauge.

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

Iron.—The outlook is steady. The following prices are for carload
quantities a‘nd over, on cars, Montreal, delivery from dock being 3sc. less;
Canadian pig, $18.50 per ton, Montreal; No. r Summerlee, $18.75 to $19;
selected Summerlee, $18.25 to $18.50; soft Summerlee, $17.75 to $18;
Clarence, $17 to $17.25 per ton.

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.o.b., factory.

{ Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mil'
points, carrying a freight rate of $1.5s0. Red pine, mill culls out,
$18 to $22 per 1,000 feet; white pine, mill culls, $22 to $25. Spruce, 1-in.
by 4-in. and up, $16 to $18 per 1,000 ft.; mill culls, $14 to $16. Hemlock,
log run, culls out, $14 to $16. Railway Ties; Standard Railway ties,
hemlock or cedar, 35 to 4sc. each, on a sc. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 3o-ft.,
$1.75 to $2; 35ft., $2.75 to $3.25 each, at manufacturers’ points, with sc.
freight rate to Montreal. Laths: Quotations per 1,000 laths, at points
carrying $1.50 freight rate to Montreal, $2 to $3  Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nails.—Demand for nails is poor, but prices are steady at $2.30 per
keg for cut, and $2.25 for wire, base prices. i

Pipe.—Cast Iron.—The market continues steady at $33 for 8-inch pipe
and larger; $34 for 6-inch pipe; $34 for s-inch, and $34 .for 4-inch at the
foundry. Pipe, specials, $3.10 per 100 pounds. Gas pipe is quoted at
about $1 more than the above, b

Pipe.—Wrought and Galvanized.—The market is steady, moderate-sized
lots being: Y4-inch, $5.50 with 63 per cent. off for black, and 48 per cent.
off for galvanized; 3-inch, $s5.50, with 59 per cent. off for black and 44 per
cent. off for galvanized. The discount on the following is 6o per cent. off
for black and 50 per cent. off for galvanized; %-inch, $8.50; ¥-inch, $11.50;
1-inch, $16.50; 1%-inch, $22.50; 1%-nch, $27; 2-inch, $36; 2%-inch, $57.50;
z-inch, $75.50; 3%-inch, $o5; 4-inch, $108 v .

Rails.—Quotations on steel rails are necessarily on!y approximate and
depend upon specification, quantity and delivery required. A range Of_
$30.50 to $31 is given for 6o-lb. and 7o-lb.; 8o-lb. and heavier, being $30;
rails, per gross ton of 2,240 lbs., f.0.b. mill. Re-laying rails are quoted at
$27 to $20 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc. 5
Roofing.—Ready roofing, two-ply, 7oc. per roll; three-ply, gsc. per ro
of 100 square feet. (See Building Paper; also T?.r and Pitch). I
Rope.—Prices are steady, at gc. per lb. for sisal, and 11c. for lV:[am a.
Wire rope, crucible steel, six-strands, niuet}eﬁen$ wires ; %;::.,pz:.',;_i; fse-:?
$3.75; 3, $4.75; %, $6; 36, $7.25; %, $8.50; 76, $10; 1-in., $12 .
—Rai i in dull demand and prices are steady at
Spikes.—Railway spikes are d S S v oun and
2-inch.
t. Demand

$2.30 per 100 pounds, base of 5% xo-16.
lteidyp at $2.8: per 100 pounds, base of $ x ro-inch, and 6 x1

Steel Shafting.—Prices are steady at the list, less 25 per cen
-is on the dull side. .

Steel Plates.—The market is steady. Quotations are: $z.1s for 3163
$2.25 for %, and $2.15 for ¥ andthicker; 12-gauge being $2.30; r4-gauge,
Ss.x;r: and 16-gauge, gz.ro.l .

elegra les.—See lumber, etc. A% s

Targan:hPI::h.—Coal tar, $3.7'5 per barrel of 40 gallons, weighing abo::
500 pounds; roofing pitch, No. 1, goc. per 100 pou'nds: and No. 2, ::c'haplf-
100 pounds; pine tar, $8.50 per barrel of 4o gallons, and 54-,173, P Ly
barrel; pine pitch, $4 per barrel of 180 to 200 pound. (See building paper;
also roofing).

Tin.—Prices are unchanged, at.32 to 32Jic.

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

®*® % * *®
Winnipeg, May 4th, 1909.

The weather conditions in the West during the past .\\'eek or tiin
days have not been favorable, at least so far. as the cpyntry is concerned,
and the getting in of the seed, but at the time of writing indications are
that the weather will now continue favorab'e, and the seeding will have to
be completed in rush time. 4 . L

In so far as business in the building and contracting lines is con-
<erned, the dealers report business very good, but they also would be
benefited by finer and warmer weather. The building permits in Winnipeg
continue to grow, and the outlook for a good season were never brighter.
A number of the large buildings to be erected this year are making good
progress. The Dominion Bridge Company, have practically completed the
structural work on the new Union Depot, the enlargement of the T.
Eaton Company’s giant building is also being rushed, and there does not
seem to be many of the laboring class idle. The lumber dealers are
pleased with the way business is coming, and report prices to be .-.:teady.
No change in other quotations is reported, and the demand in all lines is
very good. Hardware dealers are taxed to their utmost to supply the de-
mand for traps in southern Manitoba, where they are being overrun by a
rat invasion.

Winnipeg prices are as follows :—

Anvils.—Per pound, 10 to 12%c.; Buckworth anvils, 80 lbs., and up,
to¥c.: anvil and vice combined, each, $s.50.
Bar Iron.—$2.50 to $2.60.
Beams and Channels.—$3 to $3.25 per 100 up to 1c-inch,
Building Paper.—s% to 7c. per pound. No. 1 tarred, 84c. per roll;
6oc.; No. 2 tarred, 62%c.; plain, s6c.
Bricks.—$11, $12, $13, per M, three grades,
.Cement.—$2.25 to $2.50 per barrel, in cotton bags.
Chain.—Coil, proof, ¥-inch, $7; s-16-inch, $s.50; $6-inch, $4.00; 7-16-inch,
$4.75; %-inch, $4.40; Sé-inch, $4.20; ¥-inch, $4.05; logging chain, s-16-inch
$6.50: M-inch, $6; I¥-inch, $8.50; jack iron, single, per dozen yards 15¢. tc;
75c. : double, 25c. to $1; trace-chains, per dozen, $s5.25 to $6. ;
Dynamite.—$11 to $13 per case. .
Hair.—Plaster’s, 80 to go cents per bale.
Hinges.—Heavy T and strap, per 100 lbs.,
cent.; screw hook and hinge,
ver'lb..fsu o . ¢ $4 & :
ron.—Swedish iron, 100 Ibs,, $4.75 base; sheet, bla
$3.75; 24-gauge, $3.90; s6-gauge, $4; 28-gauge, $4.10. G:l:'an'i‘:e:io—:’\’
18 to 20-gauge, $4.40; 22 to 24-gauge, $4.65; 26-gauge, $4.65; 28- 7 .
jo-gauge, $5.15 per 100 Ibs.  Queen’s Head, 22 to 24gaugpe. $ ?‘fge' $4.90;
E'nzluh., O 3o-gauge American, $4.90; 30-gauge Amerieg ) s&- 55 26-gauge
8, 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 3,,.::;“5::,;,?:::, sde
— ’
Lead Wool.—$1o.50 per hundred, $a00 per ton, f.0.b.,, Toronto. =

plain,

> $6 to $7.50; light, do., 65 per
6 to 10 inches, s¥c. per Ib.; 12 inchets :p.

gauge,
erican,

Plpe.—Iron, black, per 100 feet. ¥-inch, $2.50; 3-inch, $2.80; %-inch,
$3.40; 3-inch, $4.60; r-inch, $6.60; 1¥4-inch, $9; 1¥%-inch, $10.75; 2-inch,
$14.40; galvanized, Y%-inch, $4.25; 3-inch, $s5.75; 1-inch, $8.35; 1¥-inch,
$11.35; 1%-inch, $13.60; 2-inch, $18.10. Lead, 6%c. per Ib.

I]'ll’ck!.—Clay, $5 dozen; pick mattocks, $6 per dozen; clevishes, 7c.
per Ib,

Pitch.—Pine, $6.50 per barrel; in less than barrel lots, 4c. per Ib. ;
roofing pitch, $1 per cwt.

Plaster.—Per barrel, $3.

Roofing Paper.—6o to 67%c. per roll.

Lumber.—No. 1 pine, spruce, tamarac, British Columbia fir and cedar—

Nails.—$4 to $4.25 per 100. Wire base, $2.85; cut base, $2.90.

Tool Steel.—8% to 1sc. per pound.

Timber.—Rough, 8 x2 to 14X 16 up to 32 feet, $34; 6 x 20, 8 x 20, up to 32
feet, $38; dressed, $37.50 to $48.2s.

Boards.—Common pine, 8-inch to 1z-inch wide, $38 to $45; siding, No.
2 white pine, 6-inch, $55; cull red or white pine or spruce, 6-inch, $24.50; No.
1 clear cedar, 6-inch, 8 to 16 ft., $60; Nos. t and 2 British Columbia spruce,
6-inch, $ss5; No. 3, $45.

WANTED

An expert Electrical Assistant to complete
the detail design now ready for tendering and
to inspect the installation of the electrical equip-
ment for a large hydraulic Generating Station and
Terminal Station. Only those applicants will be
considered who can show record of responsible ex-
perience in the design of similar stations. Prefer-
ence will be given to the applicant who has had ex-
perience in overhead and under-ground distribution.
Position worth $2,000 per year, Canadian preferred.

Give full statement of experience, referring to
the names of the Chief Engineers under whom the
services have been rendered.

Address application to,

Messrs. Smith, Kerry & Chace,
Winnipeg, Man.

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
’,:AS TE[£ o 149A(;ueﬂ' ViEtAOEaE SRtreet

Copying Pencil LONDON, E.C.

Manufactory Established 1761

The

Storage
DF-Battery

LIGHT and POWER,

For we in Central Stations,
Private Houses & Factories.

Durability !
Capacity!
Reliability !

Agents— Headgquarters—
W. ]. O’Leary & Co.,, BEAKEWELL,
36-38 Recollet St., Derbyshire,

MONTREAL. ENGLAND,

Est. 1888.
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ANNOUNCEMENT

On June first we will commence making PROMPT
deliveries of

Sunbeam
Tungsten Lamps

Made in Canada

at our New and Magnificent

Plant at Toronto

Write for our new REDUCED PRICES

The Sunbeam Incandescent Lamp Co.

of Canada, Limited

Factories : Main Office:
Toronto and St. Catharines Toronto, Ont.

Northwestern Office and Warehouse: Winnipeg’

—“
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The Hadsel Excavator

1S
at work on the
TORONTO TRUNK SEWER

Watch this space for a Cut  of this Machine

THE ROGERS SUPPLY COMPANY

3 King Street East, TORONTO
ALL BUILDERS’ SUPPLIES

J. W. HARRIS
Mig., Co.,
Limited,

MONTREAL

Our Trenching Machine will dig a trench any width from 27" to
60" wide and any depth to 20 ft.

The wide awake Contractor uses up-to-date methods to-day in his work.

Our Trench Excavator has put money into many a man’s pocket,

because it is the most perfect labor saving device for its particular line
under manufacture.

We sell outright, make lo
work done, plan of lease.

For further particulars apply to above

ng-time leases or do trenching on pay for
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TENDERS CALLED FOR

Tenders will be received by registered post only, ad-
dressed to the Chairman of the Board of Control, City Hall,
Toronto, up to noon on June 8th, 1909, for the construction
of Sections Nos. 4 and 5 of the High-level Interceptor. The
following is an approximate statement of the work to be
done :—

Section No. g4—Total length, ;211 feet, made up as

follows : —
Diameter.
73 linear feet of circular sewer........ 7 ft. 6 in
1,865 ¥ i L 7 ft. 3 in
2,273 o H el A s A 7 ft. o in
Section No. 5—Total length, 6,481 feet, made up as
follows :—
Diameter.
2,493 linear feet of circular sewer........ o.ft) 6dp.
3,074 s U B R e e s 6 ft. o in.

14 linear feet of bellmouth.

The work includes the building of
intercepting sewer, syphons, manholes, etc.

Plans may be seen and specifications and forms of
tender obtained at the office of the City Engineer.

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

The lowest or any tender not necessarily accepted.

JOHN J. WARD (President),
Vice-Chairman, Board of Control.

City Hall, Toronto, May 3rd, 1909.

CONDUIT

The city of Toronto will shortly call for tenders for the
laying of underground conduit. For specifications, apply to
the Electrical Department, City Hall.

connections, with

NOTICE TO CONTRACTORS

TENDERS will be received by registered post only, ad-
dressed to the Chairman of the Board of Control, City Hall,
Toronto, up to noon on Tuesday, June 1st, 1909, for the re-
construction of the Bridges on Dundas Street, over the tracks
of the Grand Trunk and Canadian Pacific Railways, consist-
ing of the following work:

Supply of five new trusses of the following spans:

105 feet 4 inches.

03 feet.
86 feet 8 inches.
82 feet 8 inches.
62 feet
and three new columns supporting same.

Supply of complete new floor system. T

Supply of new rollers, shoes, bed plates, etc., for present
trusses. )

Erection and'painting. ‘

"Envelopes containing tenders must be plainly tnarked on

the outside as to contents.

Specifications may be seen and forms of tender obtained
at the office of the City Engineer, Toronto.

The usual conditions relating to tendering as prescribed
by City By-law, must be strictly complied with, or the tenders
will not be entertained.

The lowest or any tender not necessarily accepted.

City Hall, Toronto, May 4th, 1909.

JNO. J. WARD (President),
- Vice-Chairman of Board of Control.

City of Lethbridge, Alberta, Canada
TENDERS FOR WATERWORKS PUMP

TENDERS will be received up to the 17th day of May,
1909, for a steam pumping equipment to deliver 2,000,000 gal-
lons per 24 hours.

Specification, drawings, and form of Tender, may be
obtained from Messrs. Smith, Kerry & Chace, Confederation
Life Building, Toronto, on and after May 3rd.

Tenders are to be addressed to Messrs. Smith, Kerry &
Chace, Toronto.

Each tender must be accompanied by a certified cheque,
payable to the order of the Secretary-Treasurer, City of Leth-
bridge, for ten per cent. (107 ) of the amount of the tender,
which cheque will be returned unless the tenderer fails upon
request to enter into a contract at the rate stated in the

tender.
The lowest or any tender will not necessarily be accepted.

TOWN OF ESTEVAN
-PROVINCE OF;-SKATCHEWAN.
Wanted

—_—

Tenders

——

Sealed Tenders will be received by the Secretary-Treas-
urer until Wednesday, May 19th, for constructing a Water-
works System and a Main Sewer, comprising 7,300 feet of
Water Mains, 2,400 feet of Tile Sewer, also Steel Water
Tower, Gasoline Engines, and Power Pump.

Plans and Specifications may be seen at the office of
the Secretary-Treasurer, Estevan, or of the Chief Engineer,
103 Bay Street, Toronto, on and after April 22nd.

No Tender necessarily accepted.

L. A. DUNCAN, Esq., WILLIS CHIPMAN, C.E.,
Secretary-Treasurer, Chief Engineer,
Estevan, Sask. 103 Bay St., Toronto, Ont.

e

TOWN OF ESTEVAN ~—

Province of Saskatchewan.

TENDERS WANTED

The time for receiving tenders for Waterworks System
and Main Sewer has been extended to Wednesday, May 26th.

Plans and Specification may be seen at the following
offices: Chief Engineer’s Office, Toronto, 103 Bay Street:
Chief Engineer’s Branch Office, Winnipeg, Room 47, Canada
Life Building ; Secretary-Treasurer’s Office, Estevan.

No tender necessarily accepted.

L. A. DUNCAN, Esq., J. G. HASTINGS, Esq.,

Sec.-Treas., Estevan, Sask. Mayor, Estevan, Sask.
WILLIS CHIPMAN, C.E., Chief Engineer,
Toronto and Winnipeg.

TENDERS

Sealed ‘tenders addressed to the wundersigned, and .
marked ‘“Tender for Sewage Disposal,”” will be received up
to noon on Tuesday, the 18th inst., for the building of a
Sewage Disposal Plant for the City of St. Thomas. Plans
and specifications can be seen and blank forms of tender
obtained at the office of the undersigned. A marked cheque,
payable to the Treasurer of the City of St. Thomas for
$500.00, must accompany each tender as a guarantee of
good faith.

JAS. A. BELL,
City Engineer.
St Thpmas, O_nt. T £
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TENDERS CALLED FOR

TOWNSHIP OF McNAB
TENDERS FOR CONCRETE ARCH BRIDGE

Sealed tenders addressed to the undersigned will be
received till noon of Tuesday, May 18th, for the construction
of a Concrete Arch Bridge over Dochart Creek at Dochart
Village, near Arnprior.

Each tender shall be accompanied by a certified cheque,
payable to the Treasurer of the Township of McNab, for
£ per cent. of the amount of tender, which will be returned
to the tenderer unless he fail to execute an agreement should
contract be awarded to him.

Plans and specifications may be seen at the Clerk’s
office, near Burnstown, at J. E. Thompson’s office, Arn-
prior, or at the office of A. F. Macallum, C.E., 612 Con-
tinental Life Building, Toronto, and at the office of the
Canadian Engineer, 62 Church Street.

Tenders will be opened by the Council at the Township
Hall, Stewartville, on Wednesday, May 19th, at 12 o’clock
The lowest or any tender not necessarily accepted.

noon.
JOHN McGREGOR,
Clerk of Township of McNab,
April 3oth. Burnstown P.O., Ont.

TENDERS FOR ASPHALT PAVING

Sealed proposals addressed to the Chairman, Board of
Control, Winnipeg, Man., and endorsed as above, for
grading, curbing and construction of asphalt pavements.

approximately 49,672 square yards, will be received at the
office of the undersigned up to 11 a.m. on Thursday, May
20th, 1909. Plans, specifications and forms of tender,
together with conditions governing tender as prescribed by
by-law, may be obtained at the office of H. N. Ruttan, City
Engineer, 233 James Street, Winnipeg. The lowest or any
tender not necessarily accepted.

M. PETERSON,
Secretary.

Board of Control Office, Winnipeg, April 2oth, 1909.

———

CITY OF MOOSE JAW, SASKATCHEWAN

Tenders will be received by the City of Moose Jaw,
addressed to the undersigned, on Monday, May 31st, at 8
o’clock p.m. for the sinking of a Test Well for Gas, Oil, or
Water, the contractor to undertake to complete the Well
before being entitled to any portion of his contract and to
provide a schedule showing the allowance he will make on
his full contract price if the city call him to stop work at less
than the depth agreed upon; the Contractor to provide every-
thing necessary except the well casing now in possession of
ithe City, which he shall take over and allow for at a price
to be named in his tender. Tenders are to be accompanied
by a deposit of 5 per cent. on the contract price, said deposit
to be returned to the Contractor as soon as the plant has
been put in operation on the ground.

Alternative tenders are required for a well 2,500 feet and
3,000 feet respectively, the lowest or any tender not neces-
sarily accepted.

JOHN D. SIMPSON, City Clerk.

Moose Jaw, April 27th; 1909.

RAILROAD and CONTRACTORS SUPPLIES

Buda Jacks

Buda Cars

Track Tools

Rails

Locomotives
olored Cotton Waste
ool and White Waste

McCully Rock Crushers
Steam Shovels

Wheel and Drag Scrapers
Cement

Wheelbarrows

Peteler Dump Cars
Hoisting Engines
Concrete Mixers

Dominion Equipment ® Supply Co.

Winnipeg & Fort William

] e —

TRUE TO SIZE
IMPERVIOUS TO WATER
WILL NEVER DISINTEGRATE

Sizes manufactured and alwaye in stock

4-inch to 24-inch

Works and Office:

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

Sewer Pipes, Salt Glazed and Vitrified

u,“

CHIMNEY TOPS
FLUE LININGS
WALL COPING

Ask for Price List and Discount

Park 1809
SWANSEA

Lelephone (Toronto Connection):
Post Office :

(Near Toronto)
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CONTRACTOR’S SUPPLIES

FOR SALE

CONTRACTORS’ MACHINERY.,
1, 10” x 12" double cylinder, single drum hoisting
engine without boiler,
1, 8” x 10" single cylinder, single drum hoisting

engine without boiler,

1, 7" x 12” double cylinder, double drum steam
hoist with boiler,

2, 7" x 10" double cylinder, double drum steam
hoists with boilers.

1, 7" x 8" single cylinder, single drum hoisting
engine without boiler,

1, 5}{” x 7" double cylinder, double drum steam
hoist with boiler,

1, 5” x7” double cylinder, single drum hoisting
engine without boiler.

1, 5" x 7" single cylinder, single drum steam hoist
with boiler, -

1, o” x 12" portable engine and boiler.

» 8” x 12" semiportable engine and boiler.

2, 7" x 10" Champion portable engines and boilers.

1, 7" x 10” Waterloo portable engine and boiler.

1, 7” x 10" Victor portable engine and boiler.

t, 7%" x 12" Russell traction engine.

1, 7" x 10” Cornell traction engine.

1, 48" x 20/ semiportable fire box boiler.

» 44" x 18/ semiportable fire box boiler.

1, 42" x 16/ 8" semiportable fire box boiler.

» 36” x 13’ 10" semiportable fire box boiler.

1, 36” x 13/ semiportable fire box boiler.

» 36” x 12/ 10" semiportable fire box boiler.

1, 30” x 10! semiportable return tube boiler.

1, 10” x 10” X 10" steam driven air compressor.

1, 6” x 6” vertical, double cylinder air compressor.

1, 6" x 6” vertical, single cylinder air compressor.

» 5" x 6” vertical, double cylinder air compressor.

1, No.. 2, McCully rotary stone crusher,

1, No. 4 Waterloo concrete mixer. : J
1, portable, Ideal, automatic concrete mixer, with
3 H.P. gasoline engine. "

1, portable concrete mixer with gasoline engine.
2, cement block machines complete, with plates.
1, 8" horizontal centrifugal sand pump with pipe.
1, oo gallon, Northey vertical centrifugal pump.
1, 735 gallon, Morris vertical centrifugal pump.
1, 470 gallon, Morris vertical centrifugal pump.
Y, 400 gallon, horizontal ccntrifugn! pump,

1, 260 gallon, Morris vertical centrifugal pump.

-

A copy of our complete machinery stock list for
the asking.

H. W. PETRIE, Ltd.

Toronto Montreal Vancouver

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

1—-500 volt, 16 Kilowatt 900 R. 1—250 volt, 11
Kilowatt, 1150 R. 2—250 volt, 8 H.P: 1.—250 volt, 10
H.P. 600 R. Built Specially for Hoisting Purposes.

All in First Class Order and no
Reasopable Cash Offer refused
WRITE, WIRE, OR CALL.

ELEVATOR SPEGIALTY GO,

Cor. Lombard and Church Sts., TORONTO

WRITE FOR PRICES
Water Wheel Equipment

CHEAP FOR CASH.
48" **VICTOR,” Complete, Cast Iron Bridge-
trees.
40“ “ JENCKES,"” Vertical, Gears & Shafting.
44 “ LITTLE GIANT,"” Gears and Shafting,
33 “LITTLE GIANT.”

Pair 35” *“ TRUMP,” Horizontal Setting,
Shafting, Bearings and Pulleys,

100 H.P. “ DODGE " Friction Clutch.

A. F. FIFIELD,
ST. CATHARINES -  ONTARIO

SPECIAL TO RAIL-
WAY CONTRACTORS

Y WE are manuficturers of Mince
Meat, Baking Powder, Coffee,
Spices, Flavoring Extracts,
Mustards, etc. And all kinds of
Grocers' Sundries for Camp use.

Special Attention Given to Mail Orders.

THE CAPSTAN MANUFACTURING CO.,

TORONTO, Ont., Canada.

Steam Shovels, Locomotives,
Cars, efc.
Contractors’ and Railway Equipment

Telegraph, Telephone or Write Us,

. C. ERT & CO.
‘5\47-(5:48Tr3n55ck Block, CHICAGO.

NEW INCORPORATIONS.

Kingsville, 0Ont.—Kingsville Electric

Light Company, $20,000; R. S. Stewart,
PR

SPRINGS
CROW BARS

COTTON

B. J. COGHLIN ® CO.,

Proprietors of THE MONTREAL SPRING and AXLE WORKS

ENGINEERS AND RAILWAY

CONTINUOUS JOINT

il lni B le-rdht
The Rail Joint Co.of ggp. ardot Trade

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 & CO. 88 BAY ST., TORONTO

Puone—M 617.

FOR SALE

30 Dump Cars, 3-yard 3-foot gauge
2 Double Drum Horse Powers

I, 20 h.p. Portable Engine & Boiler
Rails and Fastenings, all sections

JOHN J. GARTSHORE

58 Front Street, West, TORONTO

0 S h AW QA You can't afford to roof a
Galvanized thing without Oshawa Gal-

vanized Steel Shingles.
S t e e l Good for a hundred years.

Shi n g l € S 1 Send for the free booklet.
PEDLAR People of Oshawa

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

WEBER JOINT

Rolled
from
Best Quality

Steel W ®
¢ ™ WOLHAUPTER JOINT

)

” Makers of Base Supported“Rall Joints for Standard and
Special Rail Sections, also Girder, Step or Compromise, Frog
and Switch, and Insulating Rail Joints, protected by Patents.

M. B. Stewart, G. V. Lothrop, Detroit.
Morrisburg, Ont. — Canadian Sheet

Steel Corporation, $750,000; A. White,
R. Kelly, J. F. Hollis, Toronto.

TRACH TOOLS

GUY ANCHORS
WASTE,

432-436 St. Paul St.

Etc,

MONTREAL

SUPPLIES
WIRE ROPE
CHAIN t

EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD.

Bare and Insulated Electric

GENERAL OFFICES
AND FACTORY,
'MONTREAL, Canapa.

- Wires

TORONTO OFFICE,
TRADER'S BANK
BUILDING.
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LAURENCE, SCOTT & Co. Ltd.

NORWICH - ENGLAND

TYY Yy,

Contractors

to the

BRITISH
ADMIRALTY

o WAR OFFICE
| INDIAN OFFICE
> etc., efc.

Motor Driven Mine Hoist.

Manufacturers of DIRECT CURRENT Motors and Dynamos,
Coal and Ash Conveyor Apparatus, Crucible and Ammunition
Hoists, Blast Furnace and Rolling Mill Motors, and Inter-pole
Adjustable Speed Motors for Machine Tools.

| J.F. B. VANDELEUR, s s o Dineen B, Toronto, Can,

SRe——

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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SMITH & COVENTRY LTD

MANCHESTER, - - ENGLAND.

MILLING MACHINES
BEVEL WHEEL PLANERS
DRILLING & TAPPING MACHINES
BRASS FINISHERS LATHES

KEY SEATING MACHINES
Boring Mills, Planers, Slotters.

toie connier . PEACOGIK BROTHERS ;'8 b

RIDOUT & MAYBEE - : "
wsaen o psene, | | High Speed Vertical Engines

PATENT SUITS

Agencies in the leading countries of the werld OF THE ENGLISH ENCLOSED TYPE, WITH PRES-
JOHNG Rmou-r 103Bayst- J E.Mavse SURE OILING SYSTEM INSTALLED BY US AT THE
Barrister, etc. Toronto Mech. Eng.

TRADERS BANK, TORONTO

CRANES
Electric&Hand Power
HOISTS

The Newten Cupola CUPOLAS
NIJR'I'HERN ENGINEERING WORKS,

nnnnnnnnnn

Stone Crushers and Grinders,
Steam Road Rollers,
Fire Engines Steam and Gasoline.
Bricks Pressed and Enameled.
“Roman” building stone.

“Tameo

”

Crushed Stone _ . 4 . & ?
for Concre
Rooting and ROBB ENGINEERING CO., lelted
AMHERST, N. S.
T. A’ Morr lson &C0. DISTRICT Traders Bank Building, Toronto, WILLIAM McKAY Mnager

ames Street, e Building, Mo teal W\TSON
mn:em 4532, MONTREAL. OFFICES Colon Bore Building, Winnipeg, 'J. PORTI:R Mlnnger
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Every user of Riveting Machines

will be interested in the following unequalled record of

Gauge Tests with ‘“Allen’’ Riveters

Air Pressure Tonnage Spring in Frame
60 Ibs. 53 1/4"
65 ** 59 1/4"
TOR" 60 5/16"
T8 62 5/16”
80 ** 66 5/16”
90 ** 72 5/16”
100 ** 80 3/8”

Special Riveters designed to meet all requirements.

g iiipuc; JOHN F. ALLEN, RewSoicivsi:

Established 1872

Fashions in steel manufacture appear Double House Villa at Paisley, Scotland. All

o Tnit- |blocks in building and surrounding wall the
to be undergoing a change. In the Unit prgﬁusc:nof:sing%: ‘IDEAL" machine. Better Than Natural Stone

ed Kingdom the production of Bessemer

With all their advantages over natural stone as a building
material, IDEAL Concrete Building Blocks may be
profitably manufactured and sold anywhere at prices even
lower than brick or lumber,

steel is steadily declining in favor of
that produced by the open-hearth pro-

In England and Scotland where architectural beauty and
everlastiog durability are prime requirements, IDEAL
Concrete Machines are rapidly taking the place of other
sources of building material supply. Some of the advant-
ages of

IDE AL .o
Concrete Machines

Greater range of artistic possibility. The same machine
produces endless varieties of face designs.
e g Greater resistance to heat and eold.  Fire-proot under all conditions. Hollow blocks g ve practically
nearly the whole of this is basic steel, rost-proof construction. P
: O . 3 t. “IDEAL" Blocks in any design produced for a fraction of the cost of stone
] tive Lower in cos e : : s A
owing to the characteristics of the na The Ideal Concrete Machine is the ony machine legally built on the perfected tace-down principle,

Foca lowing the use of rich facing material with coarser mixture for back
ores. Inh the United States nearly the :lfgm:lg Interchangeable features found in “IDEAL"” alone more

- X ble its range of use and profit, often saving the purchase of

whole of the open-hearth steel is basic ;}e'igr‘:‘l):pecial mlcxhines. The “h)EAL” is simple, rapid .!md durable
and its cost of operation is lower than that of any other machine,

See our exhibit at llh.i Conven(glmn lof‘;hahNatjorlal Association of

. : ; Users, Centra rmory, Cleveland, Ohio, Jan. 1116, 190q. f

-semer process is acid steel. In this coun- S:ll:::nl:! every Architect, Contractor, Builder and Dealer. Di’spiay(?;t

'hethe Ideal Irterchangeable Block Machines and full line of concrete machin.

try most of the steel produccd, whether ery. Our new development of concrete blocks will astonish the building

by the Bessemer or the open-hearth pro- || World: " vwasly to s

cess, is acid steel, and for this reason || [DEAL CONGRETE MACHINERY CO., LIMITED

215 King St., London, Ontario, Canada

L ; : Canadian Sales Agents : MUSSENS, Limited, Montreal,
tial. Manganese ore is an important Toronto, Winnipeg, Vancouver

«<ess, while in the United States, although

the production of Bessemer still exceeds

ithat of open-hearth steel, the output of
the latter is growing rapidly, and most
©of the new steel-making plants are of
the open-hearth type. In Germany, on
the other hand, about two-thirds of the

itotal production is Bessemer steel, and

steel, whereas that produced by the Bes-

large imports of foreign ores are essen-

< Model ““E” 24 In, Length

element in the production of steel. The

largest source of supply is British India,

‘which had an output in 1907 of, approxi- VU PORTLAND
mately, 898,345 tons, or practically half CEMENT

ithe total production. WILLIAM G. HARTRANFT CEMENT CO., LIMITED
Sole Selling Agents, MONTREAL

o S hawa_ You can gain buying from us

: everything in the line of Fire-
g‘lriePrOOf proof Building Materials for
u

d.i N & Exteriors and Interiors. Free
Mater]a,ls Catalogue for the asking.

PEDLAR People of Oshawa

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

COAL CUTTING — ELEVATING—CONVEYING — WASHING
MACHINERY — POWER TRANSMISSION — SCREENING —
CRgSHlNG—DRILLlNG—HAULING—Write for Catalogs Series
“ U" and mention subjects in which you are especially interested,

THE JEFFREY MANUFACTURING CO.. MONTREAL QUE.

€ S AMSON 7 Canada’s Best

THE OWEN SOUND PORTLAND CEMENT CO.,

LIMITED

‘WRITE FOR PAMPHLET

“CEMENT, HOW TO USE IT, HOW TO BUY I General Sales & Head Office, Owen Sound, Ont,
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Westinghouse
F.lectric Motor - Drive

It is no trouble

to place motor-driven pumps
exactly where wanted. There
are no lines of leaking, power-
wasting piping to worry
about--just wires. You can
run wires anywhere.

Westinghouse Induction Motor Driving Centrifugal Pump

Canadian Westinghouse Co., Limited

General Office and Works, HAMILTON, ONTARIO.

Traders Bank Bulldlng For particulars address nearest office 232 St. James Street
TORUNI MONTREAL.
430 P eet, 922923 Union Bank Bldg., 134 Granville Stree
Y ANCOUVER WINNIPEG. HALIFAX, o

Morlson Suspension Furnaces
ey ; For LAND and MARINE BOILERS

WITH PLAIN ENDS
OR FLANGED TO
ANY REQUIRED SHAPE

The pnl ersally satlsfactory reeord of oy THE MORISOII. i

proclaims it the best furnace made.
MANUFACTURED BY

THE GUNTIS{ENTAL IRON WORKS, ez NEW YﬂRK

~Sole Canagjan Agent—MB, GEORGE HOLLAND, M. C. Soc. C. E.. P. 0. Box 529 MONTREAL.
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{IF YOU Everything that is being written
WISH TO or has been written regarding
| KNOW any special subject in which you

The Cleveland Bridge and Engineering | g s,
Company, Limited | WISH TO o simple and practical way of
pany,

KNOW the progress of your profession

GENERAL EN GINEERS and CONTRACTO RS at home and abroad :
DARLINCTON, ENGLAND CONSULT

; ~ 7 TheTechnicalIndex

{ i : ' A monthly review of current Technical literature

Contains a classified desc riptive listing of all
articles of interest appearing in the engineering
and other technical Journals, and proceedings
of scientific societies, as well as of ALL NEW
books of importance dealing with technical
subjects.

Everydevelopment in ev ery branch of Engineerj, o
Practice and Applied Science is recorded and
may be traced by

THE TECHNICAL INDEX

Articles also supplied to subsc ribers
ANNUAL SUBSCRIPTION :
Ordinary Edition, 10s. 6d. Card Indexing Ed., 16s.
Specimen Copy, 1Is.
M. J. l‘ITZ-PATR[CK, Publisher,
88 Chancery L.ane, LONDON, W.C,

DYNAMO-ENGINE
FUEL-GAS ; GASOLENE . |

IRON AND STEEL ROOFS, PIERS,
CYLINDERS, RIVETTED GIRDERS
FOR WAREHOUSES, LANDING
STAGES, JETTIES, CAISSONS, FLOORING

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

BUFFALO METER CO.

MANUFACTURERS OF

Dater Meters

290 TERRACE
BUFFALO, N. Y.
Over 100,000 in use.

PEERLESS

The Fence that saves Expense The

ENGINEERING TIMES

’- P ey THE WEEKLY NEWSPAPER
L RLY OF COMMERCIAL
The Fence that | ENGINEERING

Because it saves repairs. It does notsagibag, map M=) 32 PAGES
or break, and when once put up 1t stays PR ‘ l | PRICE TWOPENCE
Adjusts itself to all irregularities of the ground and” resisté F_ &)
|

ANNUAL  Susscrierion, 10s., 10p.

weather—wear and stock especially well.  Makes the best™ Formice . . . 135 Op.
raiload fence you can possibly put up, both in appearance > sy
and lasting qualities.  You can do no better than to erect ADVERTISEMENTS
* Peerless Fencing. It will always be a standing example of | Prepaid Advertisements, classified under heaa-
your good judgment. _ The Free Bock we are sendiog ou e AR o SR

1s very interesting to people in your field. Shall we send {

‘ By the Lixe—Four Lines or under, 2/-; each addi-
you a copy—a postal request will bring one promptly. [ tional line, 6d.; the Line Averages Six Words,

/ -
THE BANWELL KOXIE WIRE FENGE GO, | || ialagh, doee ik, Siagie” Column O
Dept. 15 .

Ltd [ SUBJECT TO DISCOUNT
20% off 13 Insertions; 259, off 26 Insertions;

“-I'-I ! 3339% oft 52 Insertions.
/W//w/, ‘ A Specimen Copy sent post free upon application to
D | THE PUBLISHER
‘ 3 ‘“lemn Streer, LONDON, E.C.
N G E R Mhiontreﬂ News Co., 386 and 388 St. James
" - Street, Montreal.

Than Stock-weath Tormmm%\yongesL.romw.
- er-:Wear S o

g
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GOLDIE
CORLISS

ENGINES

Illustration Shows

THE POWER HOUSE of
the new GRAND TRUNK
shops at STRATFORD,
ONT. Equipped with
two GROSS COMPOUND
GOLDIE CORLISS STEAM
ENGINES. Direct con-

nected.

The GOLDIE @ McCULLOCH CO., Limited

GALT, ONTARIO, CANADA

WESTERN BRANCH QUEBEC AGENTS B.C. SELLING AGENTS
248 McDermott Ave,, Winnipeg, Man. Ross & Greig, Montreal, Que, Robt. Hamilton & Co,, Vancouver, B.C
WE MARE

Wheelock Engines, Corliss Engines, Ideal Engines, Gas Engines and Producers, Boilers, Heaters, Tanks, Steam
and Power Pumps, Condensers, Flour Mill Machinery, Oatmeal Mill Machinery, Woodworking Machinery
Transmission and Elevating Machinery, Safes, Vaults and Vault Doors.

ASH FOR CATALOGUES, PRICES AND ALL INFORMATION

THE ARMSTRONG IMPROVED "
encken aatcher oriLs || The Many Installations

wowa  wemsmow || of GOULD'S Efficient
| Triplex Power Pumps

Will OQutwear Two of the Soft Kind

We make the best and most complete line of Ratchet
Drills on the market. WriTk POR CATALOG, 1

For Municipal Water Works, Boiler Feeding, Hydraulic
Elevators, Mine Pumping, General Water Supply, Etc.

Have fully demonstrated their practicability and

ARMSTRONG BROS. TOOL CO. efficiency for these important services.
“The Tool Holder People”
107 N. Francisco Ave. CHICAGO, U.S.A_

WHEN WRITING TO ADVERTISERS

You will confer a favor on both advertiser and publisher
by mentioning this paper.

IGE TROUBLES IN HYDRAULIC POWER WORK

AND
METHODS OF OVERCOMING THEM
By JOMN MURPHY GOULDS PUMP CO.

Electrical Engineer, Department of Rail d Canals and

Board of Rail’ma:-y Z:r:m:ssio::rj ;{: ‘2:1"1(:1”“ s coriStine Bldg.’ Phone Hain 1054

A Cozt;ldbutlﬁn of l::;l}:al interest to all engaged in work MONTREAL
S N R D e, s, Conndiil KRgladée” o8 Works: Seneca Falls, N.Y.
PRICE 10 CENTS ¥ .
e T ——
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STEAM SHOVELS

9 A high-class and powerful

machine, absolutely reliable

under all conditions of service.

CONTRACTOR’S LOCOMOTIVES

q Especially adapted for contractors, mines,
and industrial service, where sharp curves
and light rails require a short rigid wheel
base and a minimum load per axle, combined
with a maximum hauling capacity.

q Any desired design built to suit purchas- “ =77
ers’ requirements. »

MONTREAL LOCOMOTIVE WORKS LTD.,

Bank of Ottawa Building, Montreal, Canada

CURTIS ENGINEERING SPECIALTIES

TEMPERATURE
REGULATOR

For Controlling Temperature of Hot
Water for Manufacturing Purposes,
Hotels, Institutions and

Public Buildings.

SEND FOR CATALOGUE 4

| @ JULIAN D’ESTE COMPANY

25 Canal St., BOSTON, Mass.

/ft'li\
Established 1871

Burnham Deep Well
Pumping Engines

ADAPTED FOR NON-FLOWING: ARTESIAN
TUBULAR OR BORED_.WELLS}

Precise Mmmg
and Engmeerlng
stmere ann rosrrrvee | BIEISICEIRGIG

| VALVE MOTION ALwavs unper Perfect Control Patent Interchange-

able Auxiliary Tele-
scope for use on top or

DARLING BRUTHERS L'm"ed side in vertical sighting

; Send for illustrated Catalogue and Manual
TORONTO : MONTREAL :  WINNIPEG B oston M ass
FRANK DARLING, Agent VANCOUVER, B.C ' ‘

198 CATALOGUE MAILEDI[ON APPLICATIONI
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MICHIGAN
LUBRICATORS

ENGINEERS

WE WANT YOU TO HAVE
A COPY OF OUR NO. 10
CATALOGUE — 108 PAGES —
IS SEN'T FREE EXESSmss

MICHIGAN LUBRICATORS

Money back any ' time
within thirty days after
date of sale if Lubricator
does not prove entirely
satisfactory.

CYCLONE

FIG. 101

ALL LARGE JOBBERS HANDLE THEM.
MICHIGAN LUBRICATOR CO.

DETROIT, MICH.

FIG. 105

HOPKINSON'S s JONES & MOORE
Patent Safety Boiler Mountings R *|I' ELECTRIC CO.,
a n d i, LIMITED.
|| 294-300 Adelaide St. W.
VALVES TORONTO.
British Manufacture, Highest Quality. | MANUFACTURERS
’ OF

“ Dynamos & Motors

FOR LIGHT AND POWER

2,000 Machines
now in use.

Mine Managers hav=-
ing High Pressure
Steam Plant
should use

Hopkinson's Patent J | suPPLIES axo REPAIRS FOR ALL SYSTEMS,
Safety Boiler Mount- |
ings and Valves. Re@% B e

E sort of structure from a cathe-
dral toa warchouse —proves why

s ] i r ceilings cost less. Get th
These are largely IPPF O X, ioik Ak our noareet office:
adopted inall the most . PEDLAR People of Oshawa
: u p-to-date E n g I is h ¢ : ‘(Dnbreul. Toronto, Halifax, St. John, Winnipeg, Vancouver

Collieries..

McDANIEL  WILL SAave

YOU MONEY

IMP HUVED Steam can’t blow

STEAM TRAP Lovi®etay a™™"

Pump Regulators and Reducing
+  Valves for all purposes

Catalogues and full particulars
on application to

PEACOCK BROTHERS

Engineers,
CANADA LIFE BU; GS, -Send for Catalogue

MONTREAL. THE CARTH C0., 26-36 Craig Street West, Montreal.
W | | IDEAL STEAM SEPARATOR & SUPPLY CO., 73 Adelaide E., Toronto
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Whatever the Service, results are sure and safisfactory

with the 1909 type

HAY WARD

Orange Peel and Clam Shell
BUCKETS

We build buckets for handling all materials and to meet [
every possible situation, also digging and dredging ¥
machinery of the highest standard. r &

Our Catalogue will prove it to your satisfaction

' THE HAYWARD GO.,50 Ghurch Street, New York City

CANADIAN PIPE COMPANY LTD. |11 i
HEAD OFFICE VANCTOUVER B.C. P.0.BOX 9I15.

GALVANIZED WIRE WOUND WOODEN PIPE Write for Catalogue.

No Frost Breaks, no Corrosion, no Eleectrolysis. It is easily and cheaply laid. Its earrying capacity
is never decreased by rust.

HE DOMINION WIRE - WOUND-WO00D WATER PIPE
Showing special method of winding with two independent parallel wires.

The great advantage of this is that in event of one wire becoming damaged, the
pipe still retains a factor of safety of 2.5.

Made only by

THE DOMINION WOOD PIPE Coy., Ltd.,
NEW WESTMINSTER, B.C.

Also manufacturers of continuous stave pipe for irrigation and power purposes.
Write for Catalogue.

TIME IS MONEY

As an example of the truth of this old maxim we would ask our pro-
spective customers to compare the time occupied in building other
permanent dams with the following statement of work we have done.

A dam 70 feet high x 450 feet long completed in 5 4-5 months
after laying the first concrete.

A dam 27 feet high x 250 feet long completed in two months after
laying the first concrete.

A dam 10 feet high x 194 feet long completed in 22 working days

Correspondence Solicited.

AMBURSEN HYDRAULIC CONSTRUCTION COMPANY of Canada, Ltd.
519 CORISTINE BUILDING nomsom o occ MONTREAL
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BUYERS’ REFERENCE
Numbers indicate pages on which may be found advertisements
of desired materials.

ATT COTIDTESBOLE - Bias ahes s s voes saive 45 | Engines, Gas, Gasoline and Oil Breservatives i It o2 Al o [
ADVIIS. Wil Sreh S e whis e o v's b5 0rn rats 2 | 2; 143 45, ;48| Prison. Work: /uiahu S Slint oo 000
ATC . LanapSidlit-didls v ve adie oiocaivis xiats 16 | Engineers, Consulting ........... 0, - 7'| Pudtiping Engines i s ., Lo 5o
AR 88 41 s ESR O S his ons sihis % 576 o 5 whee 44 | Engines, Steam, etc., 10, 13, 14, 18, Pumps, Steam and Power, 2, 4, 5, 43,
Bars, Steslasalasin sy e e 24 11 § : 45, 49, 51, 55 49, 50,
Batteries, StOTage «cceoeecevesoness 44 Eng;nes, Co;hgs ................ 50 Puxpp_s, Vacuuny, e oo heih sapn
A O M Rl 13, 56 Engines, Hoisting ................. 16'| Positions Wanited i e cn st S it iy
Bolt IORIMNEE 11 it ivi <Ll aia o « 4| Bogines, SO\ ooseis enpedayies 18, 50| RailaToiniens be bl RS
Boilers, Marine, Stationary, and Fans and Blowing Apparatus ...... 56 , Railway Supplies .................

Water Tube . «.iccovnivinnness 10, “49 |'raed Water Hehters: i o i kit ol 15} Riveters s vn i o md i = g
Bonding for Concrete ........... 2) 10| Fence. Wire .. .....ogwsons’ -0 3, 49 | Reinforced Concrete ..............
IBooks ESchnical i i vy oo auess siore 11 Firepr,ooﬁng Matefial Foellcs  fies 4’| Reinforcing Material . S0 00 ol
Bridges, Roofs, Trusses.z, 3, 10, 16, 49 Files and RABDE . o ats hive o0 60 e ull Vs 2 | Regulators, Pressure ....cc...s 16,
Brick, Pressed .................... feiPlve Linings L4 L AR5, 08, 2, 13|Road Machinery ..................
Buckets . ..., 13y o3 iedundations el Ju . i e 4|Roofs «o.oooiiiiiiiiiil .
2. R AT R 43 | Foundry Supplies .................. z | Rules and Tapes ..................
Car Hauls, Wire Cables Chain..... 47 |Furnaces — ccccececiviiiinnnonn. 4, 48 Schools, Engineering ..:.c.cvivesns
Cars, Steel ...... SRR OO 10 1 Gag | Producers’ i oo ss s e ot s & 5| Screenis MRS T N A
Castings and Forgings ............ 2 [ Grearsi ot s L S I R 11 | SewerFRipei il Ssionniiur it st 11,
Calcium .......oooviiiiiiiiin, G e ol T N e 16 | Sheet Metal Work ......isevisees .
Caissons ...........cceiiiiininn. b5 A T COvBIIONn | o de saes e e b b i 11 | Shovels,  Steam™ . ..... . ides2y 46,
Cement Machinery ............. S, 47 4 e ¥ Shaftingel Vo i Re s s b s
Cement, Portland .............. 44, 47 |Heating and Ventilating Machinery 55/ Steam Specialties ............... 17,
Centrifugal PUmMDPS «.eovvevenennens s.|Hoists . oo, TR R LT TR P PP 46 | Steam Hoisting Engines ...........
Chainsiht e o3t il B 44 | Hydraulic Machinery ............. 55| Steam Taps i ot S 16,
Chim BT OOBE ol oo o hvie oo v sosh s s 13 | Inks;=Drawing- it cvacdcusssssis ob O | Steel-CHrs - i il v Skt
Coal and Coke Crushers ........... 47 | Inspection Companies ..........:.. 7 'Stesl; Strudturaliis ok s
Contractors’ and Railway Equip- Instrument, Engineering . ..8,-0;. 115 51 | SDIINEE! erointiic s ns s it il Ha e
ment ......icocveceianccicaconnens 43 | Ladles ... ivciiiveassosissssnssisnie 15| Steel, " Drawm “sol ietiiati oot
CONAEREBIN 1y el s s vsdianisla inels & siial 561 Eubricators ks il V05 My el 52 [ Stone, Crushers ...................
REONBIRCTION - . i s vessivavssoss s £ I Lok SWobE o Lektkmmonls satsinsns sos's 2| Screw Plates .........ccooiiie.l.
Dy S PP U O 15 | T, 0COMIOtVES . Lo e st it 43, 46, 47, 51| SUIVEYINZ ..o.oeneiiniiiiinniiiin,
RIOLYACTORSR Sl v s aliun v e e 48 Mackine Tagh i oa i T T 14 | Switch-boards . ...l
Concrete Mixers and Machinery.s, 41, 47 Machinery, Elevating and Conveying 15 |Tanks ....ceeveeeeececeencacccnnns
Crushers and.Pulverizers .......... 4 « Washing o oy 15 | Telephone Supplies ............uee
Concrete Piles .................... 11 oS Coal Cutting and Equip- Tenders called for . «..ciidene.eass
Contractors’ Machinery ..z, 5, 16, 43 IR s D S R Bl 15°| Toolad i lenilinny el gga i iisio os
CONVEYORE & +1uwie vide o't i vusi 47 | Mechanical Draft Motors ......... g L Eooll SteSIAnaiL ; 1hcC ] X nlml
Cranes, Travelling .......... e Bl At L T RS R S D 1, 1o | Track Tools .....cc.veuiiiniiiiie,
(ér(;ssmgs """"""""""""" 56 | Mining, Mill Machinery ....14, 15, 18 |Tracks ........... baas vddili 3 L e

UIVrts .....eiiiiiiiiiiiiiiiiin 4 | Molding Machinery ................ 15 [ Transmission Machinery . ..........
IDAME Pl S hales s sade] A5 B MStoYs v banial v ude ik 16, 42, 45, 48, 49 | Trenching Machines . .............
BJerritks ok L0 L SR 2 a0 EONQI R e e Ul ST e e 1 | Furhiness, oot ooyl et 10, 18,
Diving Apparatus . .o..coeeeessaess T L8113 U e e G, S I, R e 9 12 | Turbines, Steam and Water ........
Drawing Materials ........ecee.. S R D S SR S S T 1| valvesssCheek Lo a- oo iines b, 25
Drills, Rotary-and Electric «........ 47 | Patent AttOTNEYS ............ 7, 14, 46| Valves and Hydrants ....7, 11, 17,
T T s e 0/ ore 5 wnia's Vot 12, 43 | Pencils, DIawing «.......oeveeessss O AL S BRI S VR 8
Drtedgelizse Vvirior o 1o, Uiy 2 FEIpe X\ Waod  FE e ¥ o TE i SR 53 Wl CopIng  $iase sinms, o hh s s
Bt o S e e R 16, 42, 45, 52 | Pipe Wrought Iron .............. IR 2 Y T g i el R R T
Electrical Apparatis . ....... . ... .. 16 | Pipes, Cast ITOD .................. 15 | Water Purification Plants ........
Electrical Machinery and Supplies, Poinfaircbos Al solsmalnislo S tun, 56 | Water-Tube Boilers . ....... 10, 14,

O e e L AT o a oo s .04 1, 4y 17 |:'Poles and T Ies i o e o e mshis 45, 56 Water Wheels .................
polevatora s SIS EtRe .. . . (v see b7 AN b LR o TR e LA b e R i 56 Welding Processes ................
IR DIORIVEE L SIRET s s s0 s e b s e 4 Presses; Hydraulic . csuaiice s sisinaes 15 Wiredndi/Cable o oo vernrit cb ki £, 42,
R te P e e S T

RAILWAY ENGINEERING

By CECIL B. SMITH, Ma. E.

Treats chiefly of location, construction and maintenance, thus enabling the young engineer
to take a more intelligent interest in and general understanding of the general principles on
which railways are surveyed, constructed and operated. Care is taken to give only what
is fairly well tried and established. It gives each part its due importance, the combination
of the whole subject technically considered as a ground work for future study.

A 200 Page Treatise, Fully Illustrated.!
ALL ORDERS FOR COPIES SHOULD BE ADDRESSED TO

The Book Department, Canadian Engineer
62 Church Street

The Price is $1.50.

TORONTO

4\
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~ 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 I11.—Descriptions of Hydro-Electric,
Generating and Transmission Plants.
Pg. 106.

Appendix on Computing of Pressures set
up in Water Pipes. Pg. 5.

Part II.—Electrical Equipment.

A Text Book on Roads

R TS T A Sk 0 5 T ST A

)

and Pavements

By Prof. F. P. Spalding

Proféssor of Civil Engineering in the
University of Missouri

3rd Edition.

Pages 340, llustrations.

Price $2.00

Fourth Edition, Revised @ Enlarged

RAILROAD CONSTRUGTION

THEORY AND PRAOCTICE

16 mo, xvii + 777 pages, 217 figures, 10 plates.
Morocco, $5.00

PREFACE TO FOURTH EDITION.—In
this edition a very extensive revision been made
in the chapter on Earthwork. Table XXXIII, giving
the volume of level sections, has been added to the
book, with a special demonstration of the method of
utilizing this table for preliminary and approximate
earthwork calculations. A demonstration, with table,
for determining the economics of ties has also been
added. In accordance with the suggestions of Prof,
R. B. H. Begg, of Syracuse University, additions
| ‘have been made to Table IV, which facilitate thm

- solution of problems in transition curyes. Very

numerous and sometimes extensive alterations and
additions, as well as mere verbal and typographical

changes, have been made in various parts of the book.

The chapters. on Economics have been revised to
| make them conform to more recent estimates of cost
of operation. ) ; ;

A Book for the Pocket

T N A M ML M e T T UL A v

The 26th Edition of MovLesworTH'S PoCKeT
Book or ENGINEERING FORMULAE is now ready, and
orders will be filled promptly.

There has been a most careful and complete re-
vision of this useful Pocket Book since the last edition
was published and Civir, MecuaNicar and ELkc-
TRICAL ENGINeers will find it, as heretofore, the best

and only real Pocket Book. Price, $2.00 net.

By Sir GUILFORD L. MOLESWORTH,
K.C.LE.

Past President of the Instituk’n 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. s

WITH AN ELECTRICAL SUPP LEMENT

By WALTER H. MOLESWORTH, M.Inst.,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
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Cedar Poles

FROM

“British Columbia”

The strongest, straightest and soundest pole that
grows. in* the “WQRLD.”

We can ship them East as far as Quebec and com-

v

pete with Eastern poles-4o ft. and longer.

In Ontario we can compete only on 3sft. poles
and longer. ~

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
Cross-Arms.

Lindsley Brothers Co,

Spokane, Washington

Oregon Fir

Gl l e VN

BUFFALO PUMPS

STEAM---POWER
CENTRIFUGAL---TURBINE

For Irrigation, Sewerage,
General Service, etc.

LR ANY TYPE
ANY HEAD
ANY CAPACITY

10 ip. Single Suction Pump with 10 x 10 Engine

Successful operation of Pumping Systems depeﬂds en
knowledge of conditions to be met, experience 1n
design and construction, with exacting attention to
details of bronze mixturss, inspection of parts, etc.

CaTaLoG 187 E.C. ON REQUEST:

CANADIAN-BUFFALO FORGE CO'Y

b Engineers and Manufacturers

MONTREAL

Our SPECIAL MULE
GIANT CRUSHER

The Heaviest Leather
Belts on the Market

Every Foot Solid Leather

D. K. McLAREN

Limited.
MONTREAL TQRONTO VANCOUVER
300-311 CraigWest 200 King West 418 Abbott Street
QUEBEC ST. JOHN; N. B.

21 St, Peter Street 64 Prince William Street

|

|

The

TORONTO
MONTREAL

—— .,

STEAM ENGINES, PUMPS, CON }
DENSERS, TRAVELING CRANES,
Eic.  Write for Batalogue

THE SMART-TURNER MACHINE C0., Limited

Hamilton, Ontario
B e T D

.C.M

AREN

choose a Parker,

BELTING Co.

The Parker Vise

48 different styles to choose from and i
If you have not inspected the Parker, you ha o
Send for catalogue and if you are think

The Charles Parker Co.,

The best all-around Vise
in the World. .

Zes to suit all trades and conditions.
Ve not seen the perfection in Vises.

ing of purchasing a Vise you certainly will

“" »
F Do Conn,

+




