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THE QUALITY OTHERS STRIVE TO EQUAL pooner’s High Glass Box-Metal

“QUEEN'S HEAD" i “COPPERINE"

Galvanized lron = RIGHT UP TO DATE.

But be sure you get it. GANADA Best Extant—Always Reliable -As Cheap —Wears Longer
Stands Cheaper Lubrication than any known Metal. Pays
to use it. = Hardwares sell it everywhere in Canada for
their BEST METAL.
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John Lysaght, Ltd. “A. C. Leslie & Co. Ltd.
Makers, Bristol Montreal

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

TURNTABLES, ROOF rRussss -
D ' E STEEL BUILDINGS =~ + . in. |
ELECTRIC & HAND POWER CRANES
ettt ——— Structural METAL WORK of all kinds

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

-

JOHN  DATE|gigh pressure Steam Packing 181

BRASS FOUNDER

DS GEPERGMITE | P oqmliy el toam Hot o Gold Water — Tauos Mans.
e TRk THE GUTTA PEHC“A & RUBBER MFG. CO. OF Tonl)llm,
DIVING LIMITED.
APPARATUS \ A

_ Prentiss’ Patent Vises

BEST MADE

For Saleor Hire

654-656 Craig St. West,
MONTREAL, QUE.

. STANDARD of e WORLD” |

OTIS ELEVATORS ™ bccance
oniseasow ELevaton coupany, Lwren, | Bare and Insulated Electric
Hamilton, Toronto,. Montreal.|  Wires and Cables.

C anadian Calcium Carbide ™
WILLSON AcetYIene Gas Llth

CARBIDE COMPANY, LIMITED
ST. OATHARINKES, ONT, OAN. BRIGHTEST, CHEAPFSI‘ and best of all lights.

Prentiss Vise ‘Oo., New York.
Sole Agents for Canada:
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INNER BOND STEEL BAR FOR
CONCRETE REINFORCEMENT

ARTHUR PRIDDLE, Wholesale Distributor,
4 185 Stevenson Street, SAN FRANCISCO, California.””

7 : f American Spiral Pipe
TAYTORS SPIRAT RIVETED PIPE Works, Chicago, IlL

. EASTERN OFFICE;
50 CHURCH STREET, NEW YORK

Hydraulic and Exhaust Steam Plpe, Galvanized and Asphalt Coated,

MONTREAL STEEL WORKS, Limited, THE MODERN JOINTING

Manufacturers of -
! t' | LEAD WOOL |
ee as lngs ‘'SHREDDED LEAD"
Acld Open Hearth System ! B N ENGLAND I
8PRINGS, FROGS, SWITCHES, SICNALS, Canal Bank, Point 8t. Charles,
FOR STEAM AND ELECTRIC RAILWAY. MONTREAL.

S i <> Cprtes
B LAC K D I A M O N D 142 Victoria Street, TORONTO, ONT.

¥ Phone Main 4923
F I LE s AN D RAS P 8 “Just around the corner from Queenand Yonge"

Twelve Medals Awarded at International Expositions. Sole Distributors in Canada for the

FORLBALE BYBELWHERE, British Manufacturers
g Black Diamond File Works g
'ESTABLISHED 1863 INCORPORATED 1895
‘ 6.&H. Bamett Company
PHILADELPHIA, PA,, U.S. A, :

Copy of catalogue sent free to any interested file user npoli .pplle‘tloi.

THE CANADIAN
ENGINEER

A - : ' Reaches more civil an
M. Beatty & SOHS, lelted, we"and, Ont. mechanical engineer}s :

and
MANUFACTURERS OF engineering contractors than

A any other publication.
Dredges, Ditchers,

e A ‘ Send for Advertising Rates, -
L Derricks, Steam Shovels,

Steel Dump and Deck Scows,
Sabmarine Rock Drilling Machinery, ; :
Cent;ifugal Pumps for Water and Sand, . °°‘:.‘J£‘.‘.7.?§'.‘.'.m$65 &
Stone Derricks, Ciam-Shell Buckets, . - D\ fy SELLS FoR SIXTY

: f SON
Steel Skips, Coal and Concrete Tubs, : » A WML Ge‘kount \

AGENTS - ﬁ%ﬁ

) par : Askfo | sizeg
£, Leonard and Sons, Montreal, Que . and St. John, N. B: ‘R. Hamilton & Co. GILSON MFG. CO. grp_m Guelph, Ontarla
Vacnonvér B.C. Canadian Fairbanks Co., Toronto, Ont. and Winnipeg Man., ‘ 1 gogg STREET

and other Contractors’ Machinery’

i
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The Canadian Bridge Co., Limited
WALKERVILLE, ONTARIO
Manufacturers of

sz, = Railway & Highway Bridges

structural Iron Work of all descriptions

| STRUCTURAL STEEL Co., LTD., MONTREAL ™imms

6000 Tons Steel in Stock

INDEX TO ADVERTISEMENTS.

* Every Other Week

t Once a Month
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Buffalo Mechanical and Electrical Laboratory 49
Cameron Septic Tank Co................ L g Ideal Concrete Machinery Co.................. 47 Raymond Concrete Pile Co. of Canada ., . 1]
Canada Wire Goods Mfg, Co ik XS ;:e'"l“"t‘“ & Co,, Ltd
Canadian Bridge Co ............. I SRR eenton o 3 7 ichmond, J. Stanley
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ORI Coss B L oo oh o savscsisrns iosmarissansssai ¥ 44 Laureace, Scott & Co..........c.ooiiiiiii.. 42 Sheehy, James J. ...\........... "
Continental Iron Works .......ccccocrmmververine. 48 Lea & Coffin and H. S. Ferguson.................. 6 Smart-Turner Machine Co, 56
Cooke & Sops, T. Ltd....cccccceevnrinnnnnnnnn. 8 Leslie & Covy Al C.ovilsiiiiedh ol ety o 2,00 1 Smith & Coventry, TSttt ae e 46
Corrugated Steel Bar Co. of Canada, Ltd... .. 11 Lindsley Bros, Co. 56 Smith Kerry & Chace SRy 6
Loignon, A. &E.......... ... 73 Standard Inspection Bureau, ”
D. P: BARLY Coucis: tevsdns s aon e ns Lufkin Rule Co... ...... ... . 48 Sterling, W. C. & Son, O e a8 ¥t 1D
Darling Bros .....ooo.ococivmmens v svenssssssss e r Lunkenheimer Co.....ces.svrevnes “ 15 Stanley & Co. Limited W. F. . : 8
g;EM;eJc:lx;.... 5 : Lysaght, Limited, John (see A.C.Leslie & Co.) Structural Steel Co, Ltd ..., .. W a0 3
ste, Julian, Co. 52 Surveyor, The ,.,......
Dixon, Joseph, Crucible Co 4 4 s R e 1 L 2
Dominion Bridge Co, Ltd...... o Macallum, A, F............ v 6
Dominion Wood Pipe Co., Ltd................ 53 Mack & Co........ i, SR A VR A4
Dootinion Basetun, 1e'ci h s o5 es ius: oo sn! s uurs 7 Mauitoba Iron Works Co,, Ltd L 43
Dominion Sewer Pipe Co................. ... 12 Marion & Marion.......... 3 49
Mason Regulator Co.. 1 44
g MeGRll Univemsaty (..., b iiires o onneneraabes s 7 4
g:‘egvi:;tccm-risnpgec;l:‘);fo ....................... :; MoEaten; D I, Eiited - o
McLaren, J C, Belting Co .. 56
¥ Michigan College of Mines............ 7 University ot Manitoba............... ..~ . .
43 Michigan Lubricator Co 52 University of Toronto 7
6 Mitchell, Charles H. .........., 6 Union Drawn Steel Co, ,........ s
Fetherstonhaugh & L0 JR AT AT T T e 15 Montreal Loco. Works Co., Ltd. . 52 United Water Improvement Co 45
Fetherstonhaugh Dennison & Blackmore siaviam iR Montreal Steel Works Ltd. .. 2
Fifbeld; < B imirsvivhers i ss oo St A Morrison, T. A& Co ... ....... Radiai 46 <
:leck..Al;; w s Morrow, J.ohn. .Machine Scer Co 46 Wiantid gl s maiite ok n o
rancis, W, J. asast) 5B Morse Twist Drill and Machine Co A 12 Waterous Engine Works Co. Ltd 10
Face, Bk On L sl S T e e e A 6 Murray, T. Aird. " 20000 w8 6 Watson & McDaniel .. ... .. e &
Gagne & Jennings. ... 6 Mussens, Ltd ..ol oot e g 5 Wells & Raymond .............. PR E
Galena Signal Qil Co.. 12 Willson Carbide Co, €td .., '
Galt & Smith. . ....... t 6 Nold; Heaey, NET X T 00 0 00e. on lop et 6 Wilson, J C, & Co 7
Garde & Co., John........... 2.8 Northern Electric & Mfg. Co..... ... ......... 16 Wire & Cable Co... y
Gartshore, John D....... .. ... ... G o4 Northern Engineering Works......... ...... 44 Wood & Co., R. D. 13

If you have Wire Fencing or Gates in your specifications
s~ Write us for particulars,

1 4 We make the “Dillon” Hinge-Stay and also the “Monarch”
f straight hard stay, both fences made entirely of No. 9 wire.
Your enquiries are solicited.

e Owen Sound Wire Fence Co., Ltd.
OWEN SOUND, ONT.
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Thereis no question
of Economy or
Efficiency in the
DEANE TRIPLEX
POWER PUMPS.

Material and work
manship unsurpass-
ed, for Municipal
Water Works.
Boiler feeding and
general water sup

ply.

WILLIAM PERRY
848 Maplewood Ave.‘

MONTREAL

PHONE UP 568
Send for Catalogue.

Dixon’s Belt Dressings

WE HAVE
TWO DRESSINGS FOR BELTS

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

Joseph Dixon Crucible Co.

JERSEY CITY, N.]J.

§ € “Tlhstanial nglrugn:?nfsgamlltun Elcmc Co.

FASTEST PASSENGER VESSEL HAMILTON
IN THE WORI.D. haS Manufacturers of

192 BROWN’S CAMBERED
RN ARES INDUCTION
MOTORS

For all Circuits

Incorporated 1861
Hamilton Powder Co.
== ; | ManufacturerS of
JOHN BROWN & 0. Lid, {| EXPLOSIVES
e e Blasting Appliances of lall kinds
WATSON JACK & G0 i
MONTREAL £ No. 4 Hospital Street, MONTREAL.
SOLE AGENTS FOR CANADA Magazines and Branch Offices :r‘lat:.c Chief Distributing Points in
EXPANDED METAL Ou: Engineering staff. from noW ©n, more thann%\;el; v::l’! g;la;;iao;f)cﬂgtigf
iri engi r ncerni Vi -in-
AND FIREPROOFING ::n?czggof:ggt;%;:sqt‘:l:::et?(fr‘;ztr?1 degsig(r:\ea?:ggmpanled by plans where called for
CO., LIMITED BEAMS, COLUMNS,’ FLOORS, TANKS, ICULVERTS, Etc.
o ot Br i Rt The Standard Adjunt STEELCRETE  To Concrete Plates Is
SPECIALISTS IN
REINFORGED CONGRETE CON- EXPANDED METAL
STRUCTION FOR 12 YEARS WE NOW MANUFACTURE
SPECIFY SECTION Fenestra Steel Window Sash for
AN PUNEMSEE . CUARITIES Power and Transformer Houses,
> o W A5 Factories, Etc., Etc.
; Obtain our estimates and compare wooden sash cost with
ENSURES RELIABILITY
Estimates. Catalogyes, Etc. F E N E ST R A ST E E L SAS H
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THE

PULSOMETER

IN STOCK

The best outdoor pump
Tested by hard work

Improved by experience

uug

\

Approved by all

i =
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284

Needs no foundation
Gives no trouble
Pumps almost 'anything
Starts quickly

Is economical in steam

OUR No. 16 CATALOGUE DESCRIBES IT

CENTRIFUGAL PUMPS

IN STOCK

Also, Diaphragm, Odorless
Sewage, Pile Sinking, and other
styles of Pumps.

MUSSENS LIMITED

Montreal Toronto Cobalt Winnipeg Vancouver
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CONSULTING ENGINEERS

J. S. Armstrong

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

HARBOURS AND TERMINALS

RE. CONCRETE & TECHNICAL LAW CASES

15 WaLker Buiping, ST. JOHN, N. B.

Gagné @ 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.LLE.E.
ENGINEER
Power Developments and Transmission, Electric
Lighting, Flectric Railways, Municipal Engineering,
Industrial Plants, Reports, Valuations, Etc.

LAWLOR BUILDING, TORONTO, AND
305 FORT SI'. WINNIPEG.

Ass.A.LE.E.

“DEGASPE BEAUBIEN

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

GALT ® SMITH,
Consulting Engineers

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

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

TELEFHONE 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 Lirg BLpG., TorONTO, CAN.

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,

ranch Office, Berlin.

Tel. Main 5724.
Tel. 112B.

Superintends Construction and Repairs

20 Years'© Experience
JOHN W. GERELL

Canadian Respresentative
ROBERT STEPHENSON & CO., Ltd.
Shipbuilders, Hebburn-on-Tyne
Consulting Engineer Naval Architect
Designs, Specifications and Estimates for
all classes of Marine Vessels and Machinery
hone M. 6555 TORONTO 43 Victoria Street

HENRY N. NOLD

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.

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

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

H. J. HOFFNER,B.Sc.

Assoc. Member Can. Soc. C.E.

Irrigation and Hydraulic Engineer.
British Columbia and Alberta.

Box 1667, Calgary, Alta.

J. STANLEY RICHMOND
CONSULTING ENGINEER

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

34 VICTORIA STREET, TORONTO
Ter. MAIN s240. cABLE ADDREsSs “TROLLEY

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 Works.

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

anp H, 8. FERGUSON,
ENGINEERS
Water Supply, Sewerage, Water Power
Development and Transmission, Steam
Power Plants, Pulp and Paper Mills,

Examinations and Reports,
Coristine Building, - Montreal

J. M. SHANLY

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

CIVIL ENGINEER

Room 310, Board of Trade
MONTREAL

RAILWAYS, BRIDGES, FOUNDA.
TIONS, HYDRAULIC WORKS

CLARKE & MONDS

Engineers and Contractors
TORONTO, ONT.

A. & E. LOIGNON, C. E.
17 Place d'Armes Hill, Montreal

Reinforced Concrete Constructions, Fireproof
Warehouses, Factories, Ete,, Steel
Structures, Water Power,

Designs and Superintendence of Work.

SMITH, KERRY & CHACE
ENGINEERS

Hydraulic, Electric, Railway, Municipal, Industrial.

W.U. Code used. Cable Address ‘‘Smithco.”

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

C.J. FENSOM

B.A. Se.

CONSULTING ENGINEER

Aberdeen Chambers . fRes.,, N.
Toronto, * Puones {Otﬁce. M. ngg
Machincry designed, supervised, inspected and
contracted tor. Tests, Reports, Electric Light
Plants, Power Plants, Pumping Plants.

ANDREW F. MACALLUM. C.E.

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

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

WALTER J. FRANCIS, C.E.

Consulting Engineer
SOVEREIGN BANK BUILDING
MONTREAL

Memeer CANADIAN SocieTy

Cwvi ENGINEERS
MzMBER AMERICAN SOCIBTY

Civi  ENGINEERS

EDW. O. FUC

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

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

CIVIL ENGINEERS

Sewers, Sewage Disposal, Pavements, ete.

Reinforced Concrete Structures of all kinds,

Bridges, Buildings, ete.

Designs prepared for Contractors, to
comply with Architects’ Specifications.
A. F. WELLS, B. A, 8o, O.L.8S. Assoc. M. Can. Soc. C. E.
D. 0. RAYMOND B.A. fc Assoc M. Can, SBoc. C. K,
217 Stair Building ey TOR

Phone ™, 3056, RReEe

Charles H. Mitchell
Percival H. Mitchell

Consulting and Supervising
Engineers

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

Traders Bank Building, Toronto

J. EDGAR PARSONS, B.A.

BARRISTER
Rooms 53 and 54 Canada Permanent Bldg.

18Toronto St. - TORONTO
Tel. Main 2306

Your Name Should Be Heré

(Send for Rates.)
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ENGINEERING SCHOOLS

McGill University, [Montreal

e OFFERS COURSES IN

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

Four years’ under-graduate courses, tial 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

AND ENGINEERING

Courses in—
1. CIVIL ENCINEERINC. 4. ARCHITECTURE.
2. MINING ENCINEERINC. 5. ANALYTICA AND APPLIED
3. MECHANICAL AND ELEC- CHEMISTRY.
TRICAL ENGINEERINC. 6. CHEMICAL ENGINEERINGC.

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

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.

SGHOOL OF MINING, Kingston, Ont,

Affiliated to Queen’s University
} Courses for degrees in Mining Engineering and
N Metallurgy, in Civil, Electrical and Mechanical
¥ Engineering in Chemistry and Assaying. and in Min-
eralogy. Geology and J. Power Developmeant. Shorter
courses may be taken. Unmatriculated students admitted

to special courses.  Gaggion 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
T 25 Consecutive Years'

Practice.

Information and Advice Charges Moderate.

JAMES J. SHEEHY,

PREE. mox1 o W ASHING TON,D.C

National Onion Budlding

CHAS. BRANDEIS, C.E.

A. Meum. Can. Soc. C.E.,, MeMm. AMER. ELECTRO-CHEMICAL Soc., Erc.,

CONSULTINGC ENCINEER, PROVINCIAL GOVERNMENT.
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.

6£-63 Guardian Building, - - - MONTREAL.

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

THE CANADIAN INSPECTION CO., Ltd.

Inspectors to Dominion and Provincial Governments
Representatives at all important CANADIAN, AMERICAN and EUROPEAN WORK
Complete Facilities for all classes of Physical Testing & Chemical Determination
Main Laboratory ; 601 Canadian Express Bidg., 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, Mc6ILL 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 MANUFACTURING COMPANY
approved types of Distributing
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

Power Transmission Machinery.

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

. manner will Jast much longer than when hand dressed n
the ordinary way. Mortise Gears recogged. Mill Cogs furnished with blank face, or having the
face readv dressed. Little Giant Turbine Water Wheels, Turbine Governors and

J. C. WILSON ® CO., Glenora, Ont.

Correspondence solicited. Write for Catalog.
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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

g i ; the parts used do not vary to ex
Type B.P. 5in. Limb ceedp .0002 inch from s{andard
dimensions.

The Leveling Head

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

Bulletin BX-1 describes our

line in detail, and will be mailed
upon request:

= °DEWE§‘(6‘L0 i

TS USIA

April 2, 1900.

Dmmm&mms ——
anmnp @o

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

STEEL
CARS

Trucks of
all Kinds

Rock
Crushers
and Pul-
verizers
Concrete
Mixers

Senator Mill
Mfg. Co.

GALT, ONT

T. GOOKE & SONS, Limited

LONDON, YORK, (ENG.) and CAPE TOWN
Surveying Instruments, Etc.

For Information concerning new Patterns apply to

Mr. Chas. Potter, 85 Yonge St., TORONTO.

The Art Metropole Limited, 149 Yonge St., TORONTO.
Messrs. Ruttan & Chipman, Fort Garry Court, WINNIPEG.
The HughesOwensCo. ,Ltd., 237 Notre Dame St., W., MONTREAL.

or to the Head Office of the Company

14 Great Chapel Street, WESTMINSTER, LONDON, England

STANLEY

LONDON

LARGEST MANUFACTURERS OF
SURVEYING AND DRAWING

INSTRUMENTS IN THE WORLD.

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

Please send for our J 41 Catalogue (post and duty

free), and compare our prices with those of other
first-class makers.

All genuine instruments bear our Trade Mark
“STANLEY"

W. F. STANLEY & CO., Limited

Great Turnstile, Holborn, London, W.C.
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NGINEERING instruments bearing this
trade mark are made under the personal
supervision of George N. Saegmuller, for-
merly sole proprietor of Fauth & Co., Wash-
ington, D. C., and now a member of the
Bausch & Lomb Optical Co.
( The distinctive features of these mstru-
ments are the

Large aperture and perfection of the optical parts.
Precise graduations.

Accurate levels graduated on the vial.

Extra long centers, insuring accuracy.

Continuous variation plates.

Hollow, elliptical compass needles.

Variable power eyepieces.

Excellent mechanical construction.

(| Complete new Engineering Catalog free upon request.

N\ Our Name on a Photographic Lens, Microscope, Field

55 Glass, Laboratory Apparatus, Engineering or any other
& f Scientific Instrument is our Guarantee.

Bc§u§ch €5 Jomb Optical ©.

NEW YORK WASHINGTON CHICAGO SAN FRANCISCO

LONDON ROCHESTER‘ NY' FRANKFORT

CANADIAN ENGINEER 9
- p——— S——

; }(&.E
Engineering Instruments

The use of K & E INSTRUMENTS on nearly every
important engineering enterprise is convincing proot of
their superior cesign and high quality ot material, workman-

ship and finish. 3
When in the market for a new outfit we will be pleased

to give full particulars as to our instruments best suited for

your requirements.
Every requisite of the engineer for field or office.

Our complete catalog on request.

KEUFFEL& ESSERCO.

MONTREAL, 252 Notre Dame St. West
127 Fulton Street Ceneral Office & Factories
NEW YORK HOBOKEN, N.J.
8t. Louls, 813 Locust 8t. Chicago, lll. East Madison St.
8an Francisco, 48-50 Second Street

Mathematical and Surveying Instruments
Drawing Materials Measuring Tapes

FIELD INSTRUMENTS
for Civll, Mining and Hydraulic Engineers and Land Surveyors

1| i
= My

k“—‘& |
| T

it

HALL BROTHERS

CLERKENWELL,
ENGLAND.

Cable and Tele-
graphic address

49 & 53 Spencer Street,
LONDON

AWARDED GRAND PRIX
Franco - British Exhibition

008 OMNIMETER,
as participants in the collective LONDON' Man_
exhibit of the ufacturers of En-
BRITISH HOROLOGICAL INSTITUTE . ’
gineers’ and Sur-
veyors’ Instru-
ments of precis-
ion. Our Cata-

logue “C” for-
warded free on
application
when our prices
will be found to
favourably
compare with
those of other
first class Man-
ufacturers.
Every Instru-
ment manufac-

No. 100 R, Tr $115.00

W. & L. EE GURLEY, TROY, N.Y
Catalogues and Detailed Information on request

Please ment:ion the Canadian Engineer when writing.
e . B . AL A S 0 T B T S T i e i .

tured under our
direct persona
supervision.

cza.

Weight without tripod
about 9} Ibs.
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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.

PUMPING MACHINERY

“THE RESULTS FAR OUTDISTANCE ANYTHING THAT HAS EVER BEEN PREVIOUSLY
ACCOMPLISHED WITH A PUMPING ENGINE.”--Professor Orr’s Report

OFFICIAL TRIAL
TR'PLE By Professor Orr,
> Transvaal Uni-
Expansion versity.
. ENGINE
High-Duty DIMENSIONS
p y'nders 23, 43
Pumping

| o Sy | 2] a e o and 64 in Diam,

ENGINE g e | | acing, Dircct cou-
3 y s ~ | " pled. Stroke 3 ft.,

“NEUF H]uH Steam Pressure,

180 Ibs. Super-
supplied to

¢ | A R Y 3 T - heated, 120 Degq.
i o | R | B [\ AN Fah.

The RAND Jd Ty | S i | . ENGINE RESULTS
W ATER ' “ LN Actual Water Pum-
pedinto Reservoir
BOARD. per hour 106,353
gallons, Effective
MAKERS OF Head in One
Pumping Lift 975.5 feet.

DUTY
Machlﬂeﬂ In water actual-
- ly delivered in
for Water to Reservoir
183 .6 Million
works, foot Ill)., per
1000 Ib. of

sewage steam.
bined Me-
Works, v el . . ¥ gh%'r'l‘icﬁeliffic.i-
MI"GS. ete RN ik i eSS e ency of Engine

and Pumps 93.41%
World’s Record for Steam Economy

HATHORN DAVEY & CO., LTD., LEEDS, ENGLAND

Sole Canadian PEACOCK BROTHERS, Canadalife Building,
Agents. ENGINEERS. MONTREAL.
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The MASUN The Johnson Corrugated Steel Bar

FOR RE-INFORCED CONCRETE

Reducing Valve

For Steam,
Water or Air.

Is designed to re-
duce and maintain

an even pressure All official tests and juries have given Corrugated Steel Bars
regardless of First Place. Additional cost per pound more than other types,
changes in the yes, but a1 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-
It will automatically reduce boiler pres- manency of structure ?

sure for steam heating coils, dry rooms, The CORRUGATED STEEL BAR CO. OF CANADA, Ltd.

paper making machinery, slashers, dye CORISTINE BUILDING, MONTREAL.
kettles, and all places where it 1s desir-

able to use a lower pressure than that of
the boiler. Any low pressure desired
may be obtained by simply turning a
key.

They are Reliable and Accurate. RAYMOND

& |-14?£Standm'd;Device for 20 years CONCRETE PILES
Mason chl“alorco" BUSIOI],MZISS., U'S'A' Used by the DOMINION and the 'UNITED STATES

GOVERNMENTS, CANADIAN PACIFIC RAILWAY,
OTHER RAILWAYS, and by LEADING ENGINEERS and

ARCHITECTS.
xlllALCLHlANNEDRYMINING A SHELL or FORM for every pile.

No working in the dark. Large tapering Piles. Have the best
Shafting, Pulleys. Gearing, Hangers, BO"CI’S, and save money; Tell us your needs---we do the rest.

Engines, Steam Pumps, Chilled Car Wheels,

Casti . B dl Casti 3
and Car Castings. Brata andlron Castins | Raymond Concrete Pile Co.

Alex. Fleck, vaea von woris, ({{gwa | Coristine Building, - MONTREAL.

initial pressure.

The Latest Book on the Electric Furnace

Electric Smelting is a subject of increasing importance to Canadian
Engineers and this work contains a clear and connected account of the
principle on which electric furnaces are constructed, the uses to which
they can be putand the more important details of their construction.
The articles upon which the book is based appeared in the Canadian
Engineer during 1906.

THE ELECTRIC FURNACE

PRS- SR N ONE. U T K N
THEORY AND PRACTICE

BY ALFRED STANSFIELD, D. Sc., A.R.S. M.
Professor of Metallurgy, McGill University

208 PAGES. Fully Illustrated PRICE $2.00

The evolution of the Electric Furnace from its simplest beginning is as briefly set forth as
is consistent with clearness, together with the important facts relating to its theory and practice,

The rapid growth of the Electric Furnace makes it increasingly difficult for the ‘metallurgist
to keep in touch with its recent developments. A few years ago it was a scientific curiosity,
but now it threatens to rival the Bessemer converter, the open-hearth steel furnace, and
even the blast furnace itself.

The Book Department, Canadian Engineer
62 Church Street TORONTO.
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(Galena=Signal Oil Company

PRINCIPAL OFFICE AND WORKS, — FRANKLIN, Pa.
BRANCH OFFICE AND WORKS, — — TORONTO, O~T.

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.

€ J9 A name familiar to the
whole world in connection
with high grade tools

BIT STOCK DRILLS FOR ELECTRICIANS' WORK

~~~~~~~

Many styles and sizes. Our catalog fully illustrates our line of Drills,
Reamers, Cutters, Chucks, Taps, Dies, etc. Send for a copy- 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 AND MACHINE COMPANY

NEW BEDFORD, MASS., U.S.A. 2

[UNION DRAWN STEEL CO., Limited

MANUFACTURERS OF

Bright Finished Steel
Shafting and Shapes

SEND FOR PRICE LIST

i
>

LARGE STOCK OF

Rounds, " to 6" Flats, #" x 4" to u® x 13" Ufﬁce and works : HAMILTON’ Canada

Squares, 3" to 23" Hexagons, 3" to 2"

CHIMNEY TOPS
FLUE LININGS
WALL COPING

TRUE TO SIZE
IMPERVIOUS TO WATER
WILL NEVER DISINTEGRATE

Sewer Pipes, Salt Glazed and Vitrified

Ask for Price List and Discount

Sizes manufactured and alwaye in stock

4-inch to 24-inch

The Dominion Sewer ipe Co., Limited

(The Independent Company)
Works and Office: Swansea (Near Toronto)

Lelephone (Toronto Connection): Park 1809

/ Post Office: SWANSEA
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‘Hydraulic Presses
Power Screw Presses
" Filter Presses

1>

|

T

.'_4

 William R. Perrin

Company, Limiteq,
TORONTO, Canada.

We solicit the business of Manufacturers,
Fngineers and others who realize the advisabils
ity of having their Patent business transacted
by Experts, Preliminaryadvice free, -Charges
moderate. Our Inventor’s Adviser seut uron
request, Marion & Marion, New York Life Bldg,
Montreal ; and Washington, D.C,, U.S.AJ

ETHERSTONHAUGH

DENNISON & BLACKMORE

PATENTS

TORONTO MONTREAL OT TAWA
WINNIFPES nl/.t//’;_.SNG’TUN

Wirile for our Book

PATENTS

All Countries. Trade Marks, and Designs.

FETHERSTONHAUGH & GO0

Patent Barristers, Experts and Draught:

apeclive n:/mm.‘! |

STAR BLDG. 18-20 KING STW

TORONTOD.

HE CANADIAN

ENGINEER
S ,,’,77

Use the Geometfic_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% 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.

JAMES 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

8 inches to 60
inches diameter.

GAST IRON PIPE

: For WATER, GA&OOULmT and SEWER. FLANGE and FLEXIBLE PIPE and SPECIAL

INGS. Also all kinds of Water Works Sapplies.

DL N BT,

Wrt.

COAL CUTTING — ELEVATING—CONVEYING —WASHING
MACHINI::BY — POWER TRANSMISSION — SCREENING —
CRUSHING—DRILLING—HAULING—Write for Catalogs Series
*U" and mention subjects in which you are especially interested,

THE JEFFREY MANUFACTURING CO., MONTREAL QUE.

| JEFFREY

HEAD OFFICE, Toronto,
Offices in Montreal, Ottawa, Winnipeg and
Vancouver, Canada,

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

HANBURY A. BUDDEN,
PATENT OFFICE
MONTREAL

F.M.Chart.I,P,A , Barrister, Solicitor
and Patent Agent

Offices New York Cable Address,
Life Building ‘“ BREVET
TRADE MARKS
ATENTS .-
DESIGNS

PROCURED IN ALL COUNTRIES
SPECIAL ATTENTION G'VEN TO PATENT
LITIGATION
PAMPHLET SENT FRAEE ON APPLICATION

RIDOUT & MAYBEE, °° fay STREET.

TORNAMTA

R. D. WOOD & CO.

PHILADELPHIA, PA. U.S.A.

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

PRESSURE GAS PRODUCERS PLANTS
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STEAM
ENGINEERS HOISTING
; ENGINES
like to know
THAT DERRICKS
Mimico Pioe CONTRACTORS
IS BEING USED Address:

ON THEIR WORK

THE ROBERTSON MACHINERY C0., LIMITED

WELLAND, ONT.

IT is just enough Dbetter
than other makes to make it
worth your while to insist on
getting 1t.

The Ontario Sewer Pipe Go.

LIMITED
MIMICO, ONTARIO

Telephone Toronto Connection, PARK 422

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.

STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect

All Structures of Steel

BOSTON, MASS,

NEW YORK, N.Y.
70 Kilby St.

71 Broadway

PHILADELPHIA, PA.
Franklin Bank Bldg.

LONDON, ENGLAND
110 Cannon St.

CHICAGO, ILL.
Western Union Bldg.

SAN FRANCISCO, CAL.
1505 Chronicle Bldg.

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 111.—Descriptions of Hydro-Electric,
Generating and Transmission Plants.
Pg. 106.

Appendix on Computing of Pressures set
up in Water Pipes. Pg. 5.

Part 11.—Electrical Equipment.

A Text Book on Roads

D T TR T A Y S S MY X D IR TN T

and Pavements

By Prof. F. P. Spalding

Professor of Civil Engineering in the
University of Missouri

3rd Edition. Pages 340. Illustrations.

Price $2.00

Any one of the above books or in fact any Engineering Book published can be secured through the

BOOK DEPARTMENT, CANADIAN ENGINEER, 62 Church St.

MONTREAL -

TORONTO -

WINNIPEG
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we will submit an estimate immediately.

A large number of Thermit Repairs are
described in “REACTIONS,” the Thermit
Quarterly. Copies will be sent free on request.
Write also for our new Pamphlet No 20-F,
illustrating over thirty important Thermit weld-
ing operations.

Goldschmidt Thermit Co.

103 Richmond St. W., Toronto, Ont.
General Offices: 90 West Street, New York
Pacific Coast Branch:

432-6 Folsom Street. San Francisco

Portable Railways

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

Arthur KOPPEL Company

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

More Money is Squandered

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

ASK FOR KERR'S HIGH GRADE

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

The Kerr Engine Co., Ltd.

WALKERVILLE, ONT.
MaKers of High Class Goods only

s>

For welding gear wheels, crank shafts, steel
rolls or other broken steel sections, the THER-
MIT PROCESS offers the only method by
which the repair may be made without removing
the broken part. Heavy steel sections of all
kinds may be welded IN PLACE. Simply send
us a blue print of the parts to be repaired and

Lunkenheimer

NON-RETURN
BOILER STOP
VALVES

are intended for use on a battery
of boilers, and should be attached
between theboiler and the header.
Should the pressure in the boilers
suddenly decrease, the Stop Valve
attached thereto will automatically

close, but will open again when
the pressure equals that in the header. A Lunken-
heimer Non-Return Boiler Stop Valve will prevent steam
from being turned into a boiler when it has been cut
out for cleaning or repairs, as it cannot be opened by
hand, but can, however, be closed by hand. Chattering
of the disc is prevented by the internal dashpot and piston.
These valves are made in sizes from 4 to 10 inches inclus-
ive, and are guaranteed for 250 pounds working pressure.
WOST Supply Houses Sell Them— Yours CAN—if they DONT orWONT—tclls

KOPPEL STEEL CARS
IN CONJUNCTION WITH
Koppel Portable TracKk Systems
are labor savers and ‘money makers. Practically

THE LUNKENHEIMER COMPANY

LARGEST MANUFACTURERS OF HICH CRADE
ENCINEERING SPECIALTIES IN THE WORLD

GENERAL OFFICES AND WORKS
CINCINNATI, OHIO, U.S.A.

NEW YORK, 66-68 FULTON STREET
BRANCHES{

19

CHICAGO, 32 DEARBORN STREET, COR. LAKE
LONDON, S.E., 35 GREAT DOVER STREET
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DOES A SAVING OF FROM 25 TO 50 PER CENT.
IN YOUR POWER BILL INTEREST YOU?

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

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

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

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

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

Look your plant over and figure out how many tons o.
metal you keep rotating over the heads of your workmen
and how many square feet of belting you keepTtravelling
at express train speed.

It takes power to keep that mass of non-productive machinery moving.
Power that costs you money and adds nothing to the production of your

plam.

Electric Induction Motors.

They can be mounted on the floor,
machines which they are to operate, t
Western Electric Induction Motor
machines. In operation they are as simp

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

repeatedly proven by actual tests. 3 ;
You can save this loss—add it to your profits by installing West

wall or ceiling asrequired, or on the
hus eliminating all belts and hangers.
otors are the simplest of all electrical
le as a shaft rotating in its bear-
ings and require no attention beyond that given to bearings.

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

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

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

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

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

romen *NORTHERN ELECTRIC 2t

TORONTO

60 Front St. W.

AND MANUFACTURING €O. LIMITED

Manufacturers and Suppliers of all apparatus and equipment used in the

VANCOUVER

424 Seymour St.

construction, operation and maintenance of Telephone and Power Plants

Our Motto: “If It's Made of Wire, We MaKe It.”

We Specialize In
Jail and Prison Work,
Wrought Iron Grills,
Bank and Office Kailings in all finishes,
Foundry Supplies, '
Clothes Lockers,
General Ornamental Iron-and Wirework.

We Manufacture

MINING and QUARRY Hard Steel Wire SCREENS in
all strengths.

DOUBLE CRIMPED WIRE CLOTH fer all purposes.

We desire to interest you in our HARD STEEL CRIMPED
WIRE REINFORCEMENT, the strongest bonding
on the market, in sheets or in continuous lengths.

Send for Catalogue

CANADA WIRE GOODS MFG. CO.,
HAMILTON, ONT.

We can furnish Metal Rim Sieves complete with receiver
and lid, for laboratory testing.

T R N R AT R TR et A A IR T

G e M P S

THE MANITOBA IRON WORKS

LIMITED

WINNIPEG

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

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

WRITE FOR MONTHLY STOCK LIST OF

Beams, Angles, Channels,
Plates and Bars.
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AN ACT TO MAKE CIVIL ENGINEERING A
CLOSED PROFESSION IN PENNSYLVANIA.

During the past few months several of the American
States have been considering the question of making
engireering a closed profession. The Bill before the
Pennsylvania Assembly is typical of Bills being consid-
ered by other States.

The terms ‘‘civil engineer’’ and ‘‘civil engineering”’
as employed in these Bills are very wide in their inter-
pretation, and mean that branch of engineering which
relates to the construction or care of roads, bridges,
railways, canals, aqueducts, harbors, drainage, and
sewage works. It does not appear to be so wide, though,
as the term used in Canada, which also includes the
mechanical and elecrical engineer.

Should this bill become law, the Lieutenant-Governor-
in-Council will have power to appoint a civil engineering
council, which shall supervise and pass upon the official
actions of the board of examiners, and shall issue all
licenses for civil engineers, prefer charges for dismissal
for incompetency, dishonesty, etc. The board will be
under the control of the Government, and shall be com-
posed of men recognized in the profession as having had
at least seven years’ standing as engineers or holding
positions as professors in an engineering college.

Each applicant for license as a civil engineer shall
be examined ingwriting upon such subjects as the board
of examiners may deem necessary, and, upon a favorable
report from the board of examiners and the council of
civil engineers, the license shall be granted allowing him
to practise within the State. It will be noted that persons
holding certificates of proficiency in civil engineering
from any college or university within the State and recog-
nized by the council shall not be required to take the
examinations. Suitable regulations and penalties for the
enforcement of the Act are provided.

Although this Act will make engineering within the
State a close corporation, it does not place the control
of the membership in the hands of the profession. That
will remain with the State. The great weakness of the
measure, as we see it, is not that it does not protect the
profession, but rather that it will build up a large number
of separate organizations, and make very limited, indeed,
the number of men of experience and training from which
a selection may be made by those requiring the services
of an eminent engineer. It would be an unhappy day for
the profession in Canada and for the community at large
were it ever to transpire that the engineers in a Province
should be compelled to confine their efforts to the work
within the Province, or to be under the necessity of
belonging to nine separate organizations.

The working out of these new measures in the
American States will be watched with considerabe in-
terest by the profession in Canada.

e

THE McCHARLES PRIZE.

As yet, in Canada, the prizes for research work have
heen very limited, both in number and value. As the
country becomes more wealthy, the process of methods
more refined, and the competition keener, the necessity
for greater improvement and greater refinement will
become apparent, and it is to be expected that corpora-
tions and individuals, both from selfish motives, and
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because of the love they have for the work in which they
are interested will be more generous in their encourage-
ment and mote liberal in their reward to those who seek
to perfect present processes or invent and devise new
appliances, or who in any way add to the scientific
knowledge of the country.

The most important reward that will be made during
1909, of general interest, will be the McCharles prize,
valued at one thousand dollars. The late Aneas Mc-
Charles was most liberal in his scheme, and has made it
possible for not only students of our colleges, but also
self-trained men who, through years of experience, have
schooled themselves to observe carefully. The one who
invents or discovers a new or improved process for the
treatment of Canadian ores or minerals, and can prove
that his invention has special merits on a practical scale,
will have first claim on the award. Should the committee
on award not be satisfied with the suggestions that come
under this class they may devote the money to the in-
ventor of a device which will lessen danger or loss of life
in connection with the use of electricity in supplying
power and light. Or it may be used as their recognition
of a specially meritorious scientific research in any useful,
practical field.

It is to be hoped that this prize will be so awarded,
and the results from these inventions or suggestions of
such practical value that others will be encouraged to
make similar endowments. It is all very well to work
for the love of working, but this is an expensive pastime,
and frequently the man who brings forward the most
useful suggestions finds himself robbed not only of the
financial efforts which his efforts should command, but
also of the honor which all delight in attaining, of having
brought forward something that will better the condition
of his fellows.

This prize will assist in singling out those who, be-
cause of their meritorious work, are entitled not only to
reward, but recognition.

"

CHARLES HENRY CHALLENOR WRIGHT.

Some people are so unfortunately constituted that
they do not seem able to remember pleasant, :lg‘r(‘?ﬂble
things. The uncharitable and disagreeable so dominate
their lives that the happy experiences are forgotten or
crowded out.

Not so with the body of men, the past presidents of
the Engineering Society of the Faculty of Applied Science
of Toronto University, who met in Toronto this week to
do honor to C. H. C. Wright, B.A.Sc., Professor of
Architecture in the Faculty of Applied Science of To-
ronto University. In their college days they recognized,
and have since remembered, the man who, with unfailing
good temper, willing always to do his share of the work,
and more, ever ready with a word of congratulation,
encouragement or ‘‘ginger,’’ inspired, and, by his kindly
interest, made pleasant and profitable their year of
responsibility as presidents of the students’ organization.

Charles Wright was born on shipboard in Chelsey
Harbor, Massachusetts, in 1864, and spent his boyhood
days in the fishing town of Digby, Nova Scotia. From
here he moved to Kingston, Ont., where he spent three
vears in the public schools. In 1880 he entered the
Pickering College, and under its principal, ]J. E. Bryant,
received his mathematical inspiration.

In the fall of 1885 he registered in the department

of civil engineering at the School of Practical Science,

Toronto.
athletic field and in the examination hall, securing more

first places than any other two men of his year,

; With his classmates he was popular, and was elected
~to the highest position in the gift of the Engineering
~Society. His field experience, since graduation, was
~:secured with a Boston firm of building contractors: with

As a.student he was successful . both in the

whom he rose to the position of chief of the estimating
staff.

But his work seemed to be academic, and in 1890 he
joined the staff of the School of Practical Science as lec-
turer in architecture. By constant thought, continual
study and unfailing industry he became an authority on
materials of construction and on design.

It was not to Wright, the student or the college
professor, that these men assembled to do honor, but to
Wright, the man and the friend of every graduate of the
Faculty of Applied Science. For eighteen years he has
planned a work and organized. He has studied methods,
and studied men, and studied the situation. He has made
himself familiar with the conditions in the schools below,
in faculty, in the university at large, and in the profes-
sion: has weighed carefully the situation, and, having
decided on the proper course, has the sand and the
staying power to maintain his stand.

All these labors and preparations were undertaken
not for selfish reasons, but because he had vision and
faith in the future of his profession and of this young
country, that conditions were changing rapidly, and that
new policies must be devised to meet the new problems.

The honor done Mr. Wright struck a responsive
point of contact among the graduates of his alma mater
and in the public mind, and many kindly thoughts and
messages will be sent in his direction, for men realize
that, removed from the grinding routine and petty an-
noyances of clerical work, he is a bigger man; he grows.

R

EDITORIAL NOTES.

The building permits issued in Toronto for.last week
amounted to $454,500 in value. They consisted of 120
dwellings, to cost $374,500, an average of $3,120 each;
20 stores, or composite stores and dwellings, $63,000;
one apartment house, $17,000.

®. W N ®

With the opening of spring and the likelihood of a
busy year in construction and  building, materials of
construction are much firmer in price than they were a
month ago. In fact, in almost every instance prices have
advanced, and a further advance is imminent. We would
suggest to the buyer that he very quickly get close to the
salesman, for it is a rising market. b e

% Rk ®

To assist in securing complete and reliable informa-
tion the Forestry Branch of the Department of Interior,
Ottawa, are sending out circulars, expecting the limit
owners and mill men to return careful estimates of the
lumber manufactured or pulp-wood used. They also are
seeking returns from the railway companies as to the
number of ties used annually. The publication of the
compiled results will draw attention to our timber re-
sources, and will educate the public to the necessity of
actively supporting Federal and Provincial Forestry

Departments.
— e

BOARD OF EXAMINERS FOR DOMINION LAND
SURVEYORS.

Notice is hereby given that under the provisions of the
Dominion Lands Surveys Act, the Board of Examiners for
Dominion Land Surveys will meet on Saturday, the first day
of May, 1909, and hold examinations of candidates for ad-
mission as articled pupils or for commissions as Dominion
Land Surveyors, at Ottawa, Toronto and Kingston, in the
Province of Ontario, at Montreal, in the Province of Quebec,
at Winnipeg, in the Province of Manitoba, and at Calgary and
Edmonton, in the Province of Alberta.

F. D. HENDERSON,

Secretary of the Board of Examiners, Ottawa, Ont.

-
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ICy L= R ) | STOCK QUOTATIONS
i ] EARNINGS TORONTO MONTREAL
) lleage apital 1n ar Wi d ¢ X
NAME OF COMPANY | Jileage, | Canitalln | Par | Weekendiog Mar. 27 \™ o | Price | Price [SM| Price | Price | Price Sale?
Mar 26 Mar. 18 | Mar. b :Euedd Mar 26 | Mar. 18 | Mar.25 |gp 4
+1909 1908 08 00 |09 vaps| 08 09 | '09 IMar3s
Canadian Pacific Railway ... 8,920.6 | $150,000 ' T 67| aeek 15 149 L8 |I67F 1678168 167 805
Canadian Northern Railway.... 0880 -~ Flinii. o e g i i
*Grand Trunk Railway... ..| 8,568.7 226,000
R, P 305 (Gov. Road)
Montreal Street Railway 138.3 18,000
Toronto Street Railway. 5 114 3,000 1208
Winnipeg Electric.............. 70 6,000 169 | 166/ 2|145%

] M BT N

* G.T.R. stock is not listed on Canadian Exchanges = These prices are quoted on the London Stock Exchange. f One week late.

STATEMENT OF RECEIPTS AND EXPENDITURE PER MILE FOR PROVINCIAL RAILWAYS COM-
PARED WITH THE INTERCOLONIAL RAILWAY.

Total Receipts and Expenditures, 1908.

Receipts and Expenditure, per mile, 1908.

Operating Net Operating Net
Name of Railway. Mileage. Receipts. Expenses. Receipts. Receipts. Expenses. Receipts.
Provincial.
Cape Breton Ry. Co. 31 $ 7,007 o1 8§ 17,126 21 *.$ 0,128 30 $ 258 oo $ 552 46 *-$204 47
Cum. Ry. & Coal Co. .... 2 06,061 60 68,501 69 27,550 OI 3,001 Q2 2,140 68 861 24
Halifax & S. "W -Ry. 0, 3%, 372 387,185 06 384,081 15 2,203 9I 1,040 82 1,034 90 92
Inverness Ry. & Coal Co.. 61 210,112 04 114,565 96 95,546 08 3,444 47 1,878 13 1,506 34
Mar. Coal, R. & Power Co. 12 36,640 o1 23,843 97 12,706 04 3,053 34 1,087 00 1,060 34
N. S. Steel Co.’s Railway. 12.5 5,033 69 11,841 g0 *- 6,808 21 402 70 047 35  *- 544 65
Sydney & Louisburg Ry... 39 418,602 08 405,888 28 12,803 8o 10,507 12 10,273 05 324 07
Intercolonial Railway ...1,448 9,173,558 80 0,157,534 53 16,122 27 6,332 62 6,321 49 1113
*Indicates deficit.
S ea»e
THREE NEW RAILROADS

Seek Incorporation in Nova Scotia—Grand Trunk Pacific Cost and Construction to Date.

(The Monetary Times.)

The bill for incorporation of the Yarmouth and Digby
Electric Railway has received its second reading in the Nova
Scotia House. It seeks power for the construction, acquir-
ing, maintaining and operating an electric tramway or rail-
way from the northern limit of the town of Yarmouth,
through the County of Yarmouth and through the County of
Digby to the village of Bear River.

The incorporators are: Blake G. Burrill, Bowman B. B.
Law, Israel M. Lovett, Irvine A. Lovett, of Yarmouth; Jas.
A. Dickey, F. Blanchard McCurdy, Hon. Benjamin F. Pear-
son, and Hon. Ambrose H. Comeau, of Meteghan River.

The Sydney and East Bay Railway Company seeks in-
corporation in Nova Scotia. The incorporators are: Thomas
Cozzlino, J. C. Larder, and J. B. McCormack. The objects
of the company are for the construction, acquiring, owning,
maintaining and operating an electric tramway, or a tram-
way or railway operated by any other motive power, from the
limits of the City of Sydney to the headquarters of East Bay
in the County of Cape Breton, with power to extend the road
through Districts No. 8 and 13 in the Cape Breton County,
with power also to build branches or spur lines.

Proposed Capital is $500,000.

The capital stock of the company will be $500,000,
divided into 5,000 shares of $100 each, with power given to
directors of the company to increase the capital stock to a
sum not exceeding $1,000,000.

The municipality of the County of Cape Breton may give
aid to the railway not to exceed the sum of $2,000 per mile
for a mileage not to exceed seventeen miles, and the County
of Cape Breton may further assist the company by paying
one half the cost of the right-of-way paid by the company
for lands over which the railway will run other than the
public highway. .

The company shall not commence business until 50 per
cent..of the stock has been subscribed and 25 per cent. of
such subscription paid up. ;

Incorporation of the Yarmouth and Eastern Railway
Company is sought in the Nova Scotia Legislature. = The
bill asks for power to lay out, construct, build, equip, own
and operate a line of railway, either by steam, electricity,
or any other motive power, from a point, in or near the town
of Yarmouth, in the County of Yarmouth, thence to a point
at or near Tusket Wedge, in the County of Yarmouth, and
such other branch lines as may become necessary as feeders
for the main line above described. That portion of the com-
pany’s lines within the limits of the town of Yarmouth shall
be built and operated only by permission of, and agreement
with the Yarmouth Street Railway Company, Ltd., a com-
pany at present operating within the town of Yarmouth.
com%;ny‘ Have lwwe ]I:ow:rsil

e capital stock of the company will be $100,
divided into shares of $100 each. They directors $i1(l)ol$:\?é

‘tion in September next.

power to increase the capital stock to any sum not exceeding
$250,000, by the issue of new shares, such increase and issue
to be subject to the consent of a majority vote of the shares
of the company, represented in person or by proxy, given at
a meeting called for that purpose, or at any annual general
meeting of the shareholders and the approval of the Gover-
nor-in-Council.

The company may make or construct roads, railroads or
tramways, under and across any road, railroad, and may
furnish electric lighting and power to any towns or villages
along the line of the propsed railway not now supplied with
electric lighting by any person or company.

The incorporators are: Blake G. Burrill, broker; Bow-
man B. Law, merchant; both of Yarmouth; and James A.
Dickie, civil engineer, Halifax.

C.T.P., Cost of Construction to Date,

For the nine months ended December 31, 1008, the total
expenditure on the Winnipeg-Moncton section of the National
Transcontinental was $18,866,212, or a total expenditure to
that date of $45,024,156. Miles of grading completed was
668, and the total miles of track laid 309; 6,005 tons of steel
structures, such as bridges and viaducts, have been .com-
pleted. Contracts for 8o-pound steel rails awarded were
174,318 gross tons. Of these contracts 105,605 gross toms
went to the Dominion Iron and Steel Company, and 69,123
to the Algoma Steel Company. The section between Winni-
peg and Fort William, branch line of the G.T.P., Company,
has been nearly completed, and the line will permit of opera-
This section will likely be in readi-
ness to assist in moving this year’s crop to the lakeboard.
There are vast tracks of arable land along the line of the
railway.

West of Winnipeg the following lines have been con-
structed :—Winnipeg to Battle River, 683 miles; grading and
bridging complete; track laid over whole distance with suit-
able sidings at each station. 92 miles having a full lift of
ballast, 502 with first lift and 89 miles a skeleton track with
no ballast. )

On the mountain section, 100 miles from Prince Rupert
easterly, is under contract. Fair progress is being made,
the grading being composed of solid rock; 1,850 men and 9o
horses are employed. The force will have to be increased if
the work is to be finished in reasonable time. - )

The C.P.R. will place orders at the Esquimalt ship-
building yards, for two and possibly three modern steamers
for the Pacific coast trade. Their speed and capagity will
suit them for any route between Seattle and Alaska,

Bonded Debt of Radials. .. / {

When the bill respecting the South-Western. Traction
Company came up before the Ontario Railway Committee of
the Legislature this week a clause therein was found to give
power to issue bonds to the extent of $33,000 per mile. Hon
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Dr. Reaume stated that the Ontario Government has decided
that $25,000 per mile is quite enough bonded debt for any
radial railway to incur.

Sir James Whitney on Wednesday told a deputation from
Northern Ontario that the Ontario Government recognized
that the Canadian Northern is not a speculative enterprise.
It is in existence, in operation. Whether we will consider
it our duty to do something to aid in bringing on the bona
find development of the great North is a matter upon which
I am not yet prepared to make a statement. I may say that
it is not a case of policy alone, but consideration upon its
merits.”’

Mr. William Mackenzie, in an interview this week, stated
that he has had before the Ontario Government for some
time a proposition to secure 7,500 acres and $3,000 a mile
for constructing the Canadian Northern from Sudbury to
Port Arthur. The Government, he added, want the clay belt
to the north between Sudbury and Lake Superior opened up.

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 SOCIETY OF MECHANICAL ENGI-
NEERS.—29 West 30th Street, New York. President, H. 12
Holman ; Secretary, Calvin W. Rice.

ARCHITECTURAL INSTITUTE OF CANADA.—
President, A. F. Dunlop, R.C.A., Montreal, Que.; Secretary,
Alcide Chaussé, P.O. Box 2509, Montreal, Que.

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

CANADIAN CEMENT AND CONCRETE ASSOCI-
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, 1909.

QUEBEC BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—Chairman, L. A. Vallee; Secre-
tary, Hugh O’Donnell, P.O. Box 115, Quebec. Meetings
held twice a month at Room 40, City Hall.

TORONTO BRANCH OF THE CANADIAN SOCIETY
OF CIVIL ENGINEERS.—6 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. g

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.

DOMINION FORESTRY ASSOCIATION.—President,
Thomas Southworth, Toronto; S:cretary, R. H. Campbell,
Ottawa. i

DOMINION LAND SURVEYORS.—Ottawa, Ont.
retary, T. Nash.

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.

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 LAND SURVEYORS’ ASSOCIATION.—
President, Louis Bolton; Secretary, Killaly Gamble, 703
Temple Building, Toronto.

WESTERN CANADA RAILWAY CLUB.—President,
Grant Hall; Secretary, W. H. Roseberry, Winnipeg, Man.

WESTERN SOCIETY OF ENGINEERS.—1735 Monad-
nock Block, Chicago, I1l. Andrew Allen, President.

Sec-
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BRIDGE TENDERS.*

In asking for tenders there is certain information which
should be given, in order that bridge companies may be in
a position to prepare their estimates properly and on a uni-
form basis. Much confusion of tenders results through lack
of definite requirements and specifications, without which a
proper comparison of tenders is impossible. An advantage
is thus apt to be given to the company tendering for the
weakest and least durable bridge. The following particulars
should be given as fully as possible :—

(1) The specifications in accordance with which
bridge is to be erected.

the

(2) The length of bridge or of each span from centre
to centre of bearings, or from face to face of abutments or
piers.

(3) The clear width of roadway required.

(4) The live loads for which the trusses and flooring
system are to be designed.

(5) The kind of floor to be used.

(6) The nearest railway stations, and length of haul to
the site of the bridge.

(7) The character of the river bed, depth of water,
speed of current, and height from bed of river to floor of the
bridge.

(8) The style of bridge to be erected if there is any
preference in respect of kind and height of trusses, riveted
or pin connections.

(9) If the bridge is skewed, the necessary angles should
be given.

(10)

(11)
rails.

(12) When the work is to be completed.

(13) Time to which tenders will be received, and to
whom they must be addressed.

The number and size of piers, if any.
Number and width of footwalks, and kind of hand-

* From the Ontario Highway Commissioners’ Report for

1900.
e

The average cost per train mile in 1907-8 not including
nterest, just wages and material, on the leading railways of
Canada, was as follows:—

1907. 1908.
Al Canada . | o o s s oiasoraistnusmels o el 1.381 1.364
Canadian Pacific Railway ....... ro s L4 1.403
Canadian Northern Railway .......... 1.551 1.480
Grand Trunk Railway System ....... 1.267 ' 1.154
Temiskaming & Northern Ont. Ry.:..1.500 . - I.502
Intercolonial Railway ............evn 1.103 1.205



_April 2, 1909.

THE ENGINEER AND HIS WORK.*

John Calbraith, M.A.

Custom in this Society demands of the retiring presi-
dent, whether wisely or otherwise it is not for me to say,
an address at the close of his term of office. Fortunately
for him no by-law exists governing either the form or matter
of his essay. He is not required to confine himself to the
third person, and has all the freedom implied in the declara-
tion, printed in every volume of the “Transactions,’”’ that
““the Society will not hold itself responsible for any state-
ments or opinions which may be advanced in the following
pages.”” Answerable thus to no one and confined only by my
natural limitations, I jotted down from time to time, by way
of gathering material, ideas as they occirred to me. When
a sufficient number had accumulated to enable me to form
a judgment of their suitability for the purpose in view, I
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4. Determining and estimating costs of various kinds.

5. Reporting upon various physical and financial fea-

| tures of existing or proposed works.

To successfully perform these functions the engineer
must have knowledge, training, experience, judgment, re-

| sourcefulness, business capacity and ability to deal with

men ; in fact, the qualifications which are necessary for suc-
cess in any line of life. It goes without saying that he
should be an educated man in the best sense of the term.
It has sometimes been said that the engineer should be forty

| per cent. engineer and sixty per cent. man; one might better

say that he should be one hundred per cent. engineer and
one hundred per cent. man, the terms engineer and man not

| being, it is to be hoped, mutually exclusive. It is necessary
| that he should have a thorough grasp of the objects and

was dismayed to find that my stock was shopworn, and that |

it would not be an easy task to work it into presentable

John Calbraith, LL.D.

be of some value to the younger members of the profession,
and that even the seniors might be interested in the view-
point of an engineering teacher, differing as it does in many
respects from their own. I decided, therefore, to form my
material into a paper under the somewhat hackneyed title of
“The Engineer and His Work.”’

It will be unnecessary to recite to an audience of en-
gineers in any minute detail the various fields of activity
now open to the profession. It may be useful, however, to
attempt a classification of the functions of the engineer
irrespective of the special branch in which he may be en-
gaged. They may be roughly analyzed as follows :—

1. Design—the preparation of the drawings, specifica-
tions and estimates of cost for works not yet in existence—
the study of the problem, the devising of ways and means;
in short, the consideration of all questions affecting the con-
struction and efficiency of the contemplated work.

2. Survey and inspection—making the examination of
existing works or ground for the purpose of determining
necessary extensions and changes, laying out new work,
measuring work done, inspection of materials and workman-
ship, and generally, the superintendence of construction.

3.. Superintendence of the operation and maintenance
of works in running condition.

* Abstract of an address by Dean Galbraith, retiring
president of the Canadian Society of -Civil - Engineers, de-
livered at the annual meeting of the. Society in Toronto,
January 27th, 1900.

methods of the promoters and proprietors of the works on
which he is engaged, and be quick to discern where expense
may be saved, keeping the necessary efficiency in view. It

| is not requisite that he be an expert mathematician, chemist,
shape. However, it was then too late to throw it away. After |
a period of severe reflection I convinced myself that it might

physicist, geologist, biologist, metallurgist, mechanic, ac-
countant, lawyer or political economist, but it is desirable
that he be an expert engineer. For this purpose he should
have a sound acquaintance with the principles and possi-
bilities of various branches of specialized knowledge in so
far as they bear upon his own work. In other words, he
should have a clear perception of how and how much these
branches may aid him in his own problems, and be able to
determine at any time to whom he should go when his own
knowledge is insufficient. He must know the limitations of
his own profession, and, therefore, should know something
of the fields which surround his own. Often it happens that
some particular fence has almost disappeared, and it becomes
difficult to determine where the engineer ends and the neigh-
boring proprietor begins. Indeed, it may be said that the
fences are continually changing, so that the engineer never
can hope to be in the position of not requiring to study non-
engineering things. The training to be given in the en-
gineering schools should deal more with subjects which are
not engineering than with those which are, the reason being
that the time for such training is short, whereas that to be
devoted to engineering is long. Above all, the curriculum
should be educative, the student should be trained in clear
thinking and in clear expression. When he graduates he
should have acquired a sufficient knowledge of his geography
to have some idea of where he is in the world in general and
in the engineering world in particular. It is now recognized
that the study of the applied sciences has all the educational
advantages usually attributed to that of the pure sciences.
They involve the same principles, exercise the same faculties
and produce the same educational results as the pure
sciences. The fact that their objects are wholly economic
does not detract from their educational value, but provides
an additional stimulus to scientific effort. The term ‘‘applied
science,’”” at one time suitable, is now rather misleading in
connection with the science taught in the engineering
schools. It suggests the idea that the business of the
teachers in these schools is to train their students in the
application to practical purposes of pure science. This is far
from being the truth. The necessities of the practical world
have developed great bodies of science with which the inves-
tigators in pure science are more or less unacquainted, and
are unable to take part in, either in the way of investigation
or teaching, on account of the natural limitations of time,
opportunity and taste. The term ‘‘practical’’ better described
the engineering and technical sciences, and the term ‘‘ap-
plied”’ should be discontinued in' this connection. The prac-
tical sciences are taught in the engineering schools, and are
applied by the engineer in his work. The teachers of prac-
tical science should keep in touch with the requirements of
engineers and manufacturers, and not develop merely into
laboratory investigators, following their own lines of thought,
indifferent to where these may lead. This is right and proper
in the region of pure science, but those engaged in practical
science must deny themselves the pleasures of unrestricted
freedom. They cannot afford to soar too long in the clouds,

but must return again and again to earth. They must never
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forget that their only reason for being is the assistance they
give as educators or investigators to the actual workers in
the industrial fields. It is essential for the success of their
be profitably taught in a school, but in order that they may
work that they should be officially independent of the
teachers in pure science in, the university organization. They
should have experience in engineering work, not for the pur-
pose of teaching it, for there is little engineering which can
be able to properly direct their true work, the teaching and
investigation of practical science.

The engineer is not simply an applier of the sciences.
He comes into contact with men as well as with things. He
should understand the principles underlying commerce and
finance, company organization, cost keeping and accounts.
A financial statement ought not to be a mystery to him, nor
a railway report past understanding. He should have, at
least, as clear a conception of the meaning of a contract as
the lawyer who drafted it. He should be able to write a
report in clear and expressive English. ‘The engineering
schools are beginning to understand that these subjects are
not altogether above and beyond them, nor yet beneath them.
It is true that an expert business man cannot be trained in
a school ; no more can an expert engineer. ‘Business science,
however, can be taught just as successfully as chemistry or
physics. Business men are said to have a prejudice against
academic training in business. Engineers once had a similar
prejudice against engineering schools. With a better under-
standing of their field on the part of the schools will come a
better appreciation on the part of the business man. The
schools should devote their energies to the teaching of prin-
ciples. The teaching of practical methods should be chiefly
for the purpose of making the connection between theory and
practice, thus clarifying and impressing the principles on the
student’s mind.

One of the most difficult subjects in the curriculum is
English. It should not be taught as are French and German
for the purpose of giving the student access to its literature,
engineering or otherwise. Students can, as a rule, get the
information they want from English books without the aid
of a professor of English. The object in teaching English
in the engineering school should not be to give the student
a grasp of the principles underlying the formation of words
and sentences. It should be assumed that his high school
training in grammar is sufficient for this purpose. The in-
struction most necessary under present conditions is training
in the use of the language. However, there may be a better
way. There does not seem to be any good reason why the
course of instruction in English in this country should not
be turned end for end. Why should not the secondary school
teach the boy to use his mother tongue and the university
teach grammar?

One of the dangers to be avoided in the academic course
of the engineer is over-specialization. It should be remem-
bered that the graduate does not always find work in the
branch to which he has devoted his four years of academic
life. If his course, therefore, has not included a reasonable
number of subjects more or less common to all branches of
engineering he will have good cause of complaint against
the educational authorities. A properly educated graduate
ought to be able by his own reading to adapt himself to any
situation wherein he may be placed. A broad education is
the best preparation for specialization in after life.

The academic requirements for young men entering the
profession would be better determined by the discussions of
practising engineers than of any other body of men, and yet
they seem to have little or nothing to say on the subject.
There seems to be something in the work of the engineer
which suppresses talk, even useful talk. This is very well
in a way, but may be carried too far. Engineers ought not
to hide their light under a bushel and expect the world to
reward them for their silent work’s sake. The world is too
busy a man to study engineering, and would; perhaps, take
more interest in engineers if they were to take the trouble
to explain things.. However, this disability is probably on
the decrease, owing to the influence of the engineering
schools; and engineers are not as silent as they once were.

They show signs of awakening, and will not long be content
to act simply as advisers or scientific hired men, indifferent
to the big world as long as they get their pay. The engineer
of the future will force his ideas of engineering educatiOn‘
on the public and force them more effectively than his pre-
decessors of the past and present.

The engineer should have a thorough knowledge of the
materials with which he has to deal. The laboratory investi-
gations of the chemist, the physicist and the biologist have
added greatly to the store of knowledge at his disposal.
Laboratory results, however, often require modification,
inasmuch as the artificial conditions surrounding them may
differ essentially from the conditions of practical work. Thus
it is not sufficient to accept materials of construction simply
because they have passed the specified short time tests. The
engineer should know in addition as much as possible of the
history of his materials, their sources, methods of manufac-
ture, modes of growth, etc.; without this knowledge the
rapid examinations in the laboratory and ‘esting-room may
altogether fail in their purpose of excluding unsuitable ma-
terials. Similarly in construction, it is not sufficient to ex-
amine the completed work and see that it complies with
certain specified final conditions. It is necessary to watch
the whole process of manufacture and construction from the
beginning to the end. In other words, no short-time tests
or inspection will relieve the engineer from the necessity of
knowing the whole history of his materials and construction.
It is this fact which has forced on the profession what one
may call standardized materials and methods of construction
developed from experience. New materials and new processes
are wisely looked upon with distrust, and can achieve suc-
cess only after a long period of trial. The life of a structure
or machine is not only shortened by imperfections of ma-
terial and workmanship and the corroding action of the
elements, but by being subjected to heavier service than was
anticipated in the original design. The 'engineer must,
therefore, combine the functions of the prophet and the
actuary and decide to what present expense it is worth while
going in view of future contingencies.

There is more or less doubt in the minds of engineers
as to the degree to which details of workmanship, manufac-
ture, modes of construction, materials, etc., should be cov-
ered in their specifications. The only answer is, ‘“‘that
depends.”” Where in these respects standardization has taken
place and the engineer knows that the results are good, the
task of specifying is comparatively simple. Much may be
left to the contractor and manufacturer. Where, on the con-
trary, customary methods and materials are not appropriate
to the work, the specifications of the engineer must be given
in greater detail. Thus, between the extremes of simply
specifying the results desired, leaving methods and materials
to those who do the work, and specifying how everything is
to be done and the actual materials to be used there is wide
latitude, and the medium to be adopted in every case depends
largely on the general conditions of available manufacturing
and contracting skill and capacity. Whatever may be the
degree of detail to which he may carry his specifications the
engineer cannot be relieved from the obligation of being well
acquainted with the current practice of manufacturing and
contracting firms and with the materials with which he has
to deal, whether they be materials of construction or obstruc-
tion. The young graduate can have no better position in
which to gain experience than that of contractor’s engineer.

It would be well for specifications to cover not only the
work to be performed by the contractor, but also the data
and assumptions underlying the engineer’s project. While
not absolutely necessary for_ the prosecution of the work,
such information would be useful to the profession and for
future reference, not to speak of its effect upon the engineer
himself in increasing his sense of responmsibility. The dif-
ferent classes of drawings referred to in the contract should
be carefully defined in the specifications, otherwise am-
biguities and uncertainties in interpretation will arise. Draw-
ings may be looked upon as a species of shorthand, invented
to save words, time and expense, and the engineer should
be an expert in reading drawings, and in writing them in
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such a way as to convey his exact meaning. Correct draw-
ings and correct English both imply a competent knowledge
of the subject of which they are the expression.

The engineer should know the cost of the work done
under his supervision, not merely the cost to the /proprietor,
for that goes without saying, but also, as far as possible,
the cost to the contractor. Not only should he keep in touch
with the labor market, but he should take an interest in the
physical and social welfare of the men under his charge.
They should look upon him as a friend and not as an im-
personal being, concerned only in the results of their work.
As between the contractor and the proprietor he must occupy
the position of an impartial judge, and not that of an advo-
cate. The more thoroughly he knows his work the better
able will he be to do his duty in this respect, and.to retain
the confidence of both parties. His knowledge of law and
business should be sufficient to enable him to act harmoni-
ously with those in charge of the legal and commercial

!gineer. Other phraseological combinations, as electric, gas,
{mining, railway, telegraph engineers are used to designate
| those who devote themselves to special departments of
‘i engineering.’’

The same tendency to restriction of the term ‘civ’l
engineer’’ exists in Canada and the United States not only
among the public, but in the profession as well. In all the
1great engineering schools this tendency is reflected.

The question now arises, Is it worth while to expend
further energy in resisting what appears to be a matural

tendency? The only reason for the introduction of the term
“civil” was that the word ‘‘engineer’”’ had previously been
monopolized by those engaged in military works; now that
this distinction has lost its importance, would it not be better
to drop the term ‘‘civil’’ as applied to the whole profession
and confine it to the special applications justified by modern
custom ?

\ The profession as a whole should be represented in

interests connected with his work. In fine, he must be a| Canada by a single. authoritative body, somewhat after
many-sided man, thoroughly acquainted with his own side | the pattern of the Medical Council or the Benchers of the
of the work and able to co-operate with all sorts and condi- | Law Society in Ontario, to which should be entrusted

tions of men.

Engineers are naturally divided into classes according
to the special nature of their work. For the purpose of
mutual improvement in their specialties these classes form
societies, of which the main features are the reading of
papers, the interchange of ideas and the extension of per-
sonal acquaintance. While these societies do a vast amount
of good within their own spheres they are not capable of
dealing with the question of the improvement of the en-
gineering profession as a whole. The Canadian Society of
Civil Engineers was formed in 1887 with this object. The
charter reads: “The Canadian Society of Civil Engineers
having for its objects and purposes to facilitate the acquire-
ment and interchange of professional knowledge among its
members, and more particularly to promote the acquisition
of that species of knowledge which has special reference to
the profession of civil engineering ; and further, to encourage
investigation in connection with all branches and depart-
ments of knowledge connected with the profession,” etc.

The second by-law reads: “The term Civil Engineer as
used in this Society shall mean all who are or have been
engaged in the designing or constructing of railways, canals,
harbors, lighthouses, bridges, roads, river improvements or
other hydraulic works, sanitary, electrical, mining, me-
chanical or military works, or in the study and practice of
navigation by water or air, or in the directing of the great
sources of power in nature for the use and convenience of
man.”’

It must be confessed after an existence of twenty-one
years that the Canadian Society has not succeeded in gaining
recognition by the various classes of engineers in the country
as the representative and authoritative engineering society.
Even in England the term ‘‘civil engineering” has not
gained full recognition as embracing all branches of the
profession.

The “New English Dictionary,” edited by Sir James
Murray, and recognized as one of the greatest authorities on
the language, gives among others the following definitions
of the word engineer :—

¢“3h. One who designs and constructs military works
for attack or defence.

¢“3. One whose profession is the designing and con-
structing of works of public utility, such as bridges, roads,
canals, railways, harbors, drainage works, gas and water-
works, etc. From 18th century also civil engineer, not in
Johnson 1775 or Todd 1818. The former has only the mili-
tary sense, to which the latter adds ‘a maker of engines,’
citing Bullokar.

“In the early quotations the persons referred to were
probably by profession military engineers, though the works
mentioned were of a ‘civil’ character. Since 2b. has ceased
to be a prominent sense of engineer the term ‘civil engineer’
has lost its original antithetic force, but it continues to be
the ordinary designation of the profession to which it was
first applied, distinguishing it from that of mechanical en-

i the subjects of engineering education, qualifications for pro-
| fessional standing, professional ethics, etc.; in short, all
“ questions of general professional interest. It is only by the
\ hearty co-operation of the various classes of engineers that
| such a movement could succeed. The Canadian Society of
Engineers, with its council, would thus exercise functions
which are necessary for the strengthening of the profession
in its relations with the public, and which lie outside the
province of the special engineering societies.

As a rule, the engineer does not come immediately into
contact with the public. At the same time there are ques-
tions of public interest in which he, in common with the
chemist, the metallurgist, the biologist, the medical pra--
titioner, the forester and others, is regarded as an authority.
The public expects the engineer to aid by his advice in the
improvement of transportation, the prevention of railway
accidents, the abatement of smoke, the preservation and
improvement of public health, transmission of power, the
irrigation of arid lands, the economical management and
conservation of forests and mines, the improvement of agri-
cultural soils, the conservation of river flow, etc. Such
questions are matters of municipal and governmental policy,
\ and cannot be properly controlled by money-making corpora-

tions or individuals. Before a move can be made in these
| matters a strong body of enlightened public opinion must be
| formed, and who should be better qualified. for the task of
lstimulating and guiding this public opinion than the en-
| gineer? If he is too busy or too backward to undertake this
| duty of his own accord, what about the editor of the en-
gineering newspaper? The latter is never hampered by
modesty, and should write not only for his subscribers, but
for the public as well. He need not fear that his work will
be lost; the lay press will print his good articles and give
him due credit for them.

The future of electric processes in iron and steel pro-
duction in Canada will depend more upon the cost of hydro-
electric power than on any other factor. Closely connected
with the conservation of the iron and timber resources of
America is the great Portland cement industry, which has
sprung into importance within the last twenty years. The
Canadian production in 19o7 amounted to 2,400,000 barrels,
the United States production to 49,000,000 barrels. Concrete
and ferro-concrete will replace steel and wood in construction
in ever-increasing quantities. As in the case of the electro-
metallurgy of iron, the cost of hydro-electric power is a large
item in the manufacture of cement.

The conservation and regulation of river-flow for water
power alone, to say nothing of transportation and irrigation,
is a necessity for the future industries of the country. The
regularity and volume of river-flow in its turn is dependent
upon the preservation of forest ‘growth, especially in the
mountainous and upland regions. Forest conservation, in
fact, is one of the fundamental conditions of future pros-
perity. And so one might go on and enumerate one after
the other, various sources of wealth and well-being now ex-
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travagantly exploited which demand for their wise develop-
ment the knowledge and skill of the engineer. It is to be
hoped that the conferences initiated by President Roosevelt
to consider the conservation of natural resources will bear
fruit in pointing the way to practical solutions of these na-

. tional problems. Canada has already made a good begin-
ning, both in collecting information regarding our resources
and in passing legislation.

One of the most striking illustrations of modern eco-
nomic tendencies is the increase which has taken place in
the voltage of power transmission lines. Within the last
twenty-five years the practicable voltage has been increased
from 1,000 to 110,000 volts, thus immensely extending the
possible area of distribution from the hydro-electric power
plant.

In the machine shop, complex machine tools, largely the
inventions of the mechanic, high-speed tool steels, electric
motor drives and high class organization have immensely
increased the output and decreased unit costs. The steam
turbine, the improved hydraulic turbine, electric lighting,
electric traction, the gas engine, the great ocean and lake
freighters, the monster liners, and that concentrated essense
of power, the modern battleship, have.all come within the
present generation, and we cannot predict what changes in
the application of power and machinery will take place before
it passes away. It would not be surprising if the automobile
were to displace electric transportation in cities and be
replaced for purposes of pleasure by the aeroplane and the
dirigible balloon. In the future, electric transportation may
be confined to underground tunnels in the cities and largely
replace steam power on railway lines through the country.
Evidently the end of the work of the engineer is not yet at
hand. The inventions of the present day, under the stimulus
of science and the ever-increasing complexity of life, crowd
so closely upon us that it is impossible to form a just estimate
of their relative values. That must be left to the judgmt?,m
of posterity looking backward through the long perspective
of the years.

One of the first duties of a country is to work up within
its own limits its raw materials into the forms in which they
are to be finally used by individual consumers. Only in so
far as this end is successfully accomplished will the manu-
facturing population of a country be increased and the cost
of transportation of its products to a foreign country, in com-
parison with their value, be diminished. One effect of over-
production or decreased profits is to stimulate invention for
the purpose of reducing the cost of production and trans-
portation. As a rule the first effect is to throw labor out of
employment, but this is no argument against invention.
Wages will fall in any case, owing to the failing market for
the product, and can be maintained only by the discovery of
new markets. The decrease of cost due to labor-saving in-
ventions leads to the extension of the markets, without which
production must be checked and labor seek new fields, or be
reduced to a lower standard of living. Thus, a country
depends for material prosperity as much upon the brains of
its scientific men, inventors and engineers as upon its natural
resources. Money spent upon unproductive enterprises
means waste of labor and the stoppage before long of the
wheels of industry. Capital knows no country; it ever flows
to the land of promise; let it be our endeavor to make Canada
no mere land of promise, but a land of fulfilment as well.
Fortunate in possessing vast agricultural resources, without
which no nation can be self-sustaining, Canada can afford
to take time in developing its mines. The mines are our

treasure houses, which once emptied, can never again be

filled ; while the scattered gold, silver, copper and iron that
remain in the country may to some extent be recovered after
having fulfilled their first uses, the coal, oil, and gas once
used are gone forever.

The preservation of our fisheries and forests demands
our first attention. Their cultivation must begin and their
mining must cease, if we are not to lose them altogether.
Nor need the engineer fear that under such a policy his
opportunities would be deferred or his field narrowed. The
conservation of our resources will introduce many new pro-
blems, will stimulate research and invention, cheapen pro-

duction, open up new markets,” and enable the country to
sustain a much larger and more permanent population than
we have any right to expect from a continuance of our pre-
sent ill-regulated and short-sighted practice of extravagant
consumption and waste.

In conclusion, I have to thank the members of the
Society for the honor they conferred upon me a year ago in
electing me to the highest office within their gift, an honor
altogether undeserved on the score of previous service. T
have also to thank my colleagues of the outgoing council
for the kindly assistance which I have in many ways received
from them in the performance of my special duties. I am
sure that they join me in wishing the new council an in-
creased measure of success in promoting the interests of the
Society.

——ea e

THE PEAT FUEL INDUSTRY IN CANADA.

On February 23rd, 1909, a memorandum prepared by
the Superintendent of Mines was presented to the House of
Commons by the Hon. the Minister of Public Works, giving
the following information with respect to the peat fuel in-
dustry of Canada and its possibilities :—

The high prices of imported coal in the middle pro-
vin.es of Canada, the depletion of our forests, together with
the increasing value of the forests for other purposes and the
suffering induced on account of scarcity of fuel in recent
years consequent upon labour conditions, are causes which
have again prominently brought forward the question of
utilizing our peat bogs and lignite deposits for the produc-
tion of marketable fuel and other purposes.

The estimated area so far reported distributed over the
different provinces of the Dominion is 37,000 square miles.
The following table shows the areas covered by peat bogs in
the different provinces :—

Square Depth

miles. feet.
NowaliSCotia AT i L e e el e s 8 to 10
Prince Edward Island ....... e 10 8 to 10
New Brunswick S AT e sy sletea U250 1.8 tO: 10
Quebec & 200 RTINS 500 8 to 10
< ONtarion: I AR e i S Cons veavee 10,450 5to 8
Alberta and Saskatchewan ........ 25,000 ‘ 5 to 10

British Columbia & Yukon Territory.No data.

Approximately oo 0ls v e oo wiwine3 7,000 SQ.- miles.

Further investigation will undoubtedly prove that this
estimate represents but a fraction of the total area of avail-
able peat.

Although several attempts have been made to manufac-
ture peat fuel, especially in Ontario, they have, as a rule, re-
sluted in failures, due principally to lack of knowledge. The
successful working of peat bogs and manufacture of the raw
peat into marketable fuel depends on:—

1st. The proper classification of the different peat bogs,
since the peat occurring in one bog might be suitable for peat
fuel manufacture, while that from another might not be.

2nd. The treatment of the raw material and the ap-
paratus used for its combustion either for domestic or in-
dustrial purposes.

These facts, upon which the whole success of the industry
depends, can be determined only by experiments carried out
on a commercial scale and in an intelligent manner.

In several European countries, peat and lignites are
largely used both for domestic and industrial purposes with
satisfactory and economical results, and as conditions in
Canada are quite as favorable for the manufacture of peat
fuel and the use of lignite, there is no reason why, with the
employment of proper methods and latest ideas, peat fuel
manufacture and the use of hgmte cannot be’ successfully
introduced into Canada. )

The memorandum recommended the establishment of a
Government testing’ and experimental plant, where the values
of these fuels could be demonstrated and investigated. " An
outline was also given of the assistance rendered to the peat
industry by the different European governments.
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SPECIFICATIONS FOR A STANDARD 35-FOOT
POLE LINE.

The following specifications for a 35-foot pole line are
used by the iAmerican Union Telephone, which now includes
the Consolidated Telephone Companies of Pennsylvania.

Ceneral Description.

Ultimate Capacity.—The line shall have an ultimate cap-
acity for forty (40) wires hard-drawn copper, as hereinafter
specified.

Route.—The pole line shall be located along the most
direct and practicable system of highways. The pole line
shall oilly cross private property to avoid abrupt turns, de-
tours, trees, or other obstacles that may make same neces-
sary..

Locate poles in a straight line as far as practicably
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Dimensions of Pole Hardware, Insulators, Pins, Cuy Clamps, Etc., from American Union Telephone Company’s
Specifications Sheet No. 1.

hereinafter specified, guying pole on which said turn is made
by a double head guy, taking strain from each direction in
line with route, said guying to be of the most suitable
standard method as per prints. :

Right of Way.—Permanent rights of way are to be ob-
tained for every pole, including wires and attachments to be
placed thereon. ‘All rights of way so obtained shall be
drawn up on regular printed forms of this company, unless
specially authorized to the contrary by the general manager.

Materials.

Poles.—The standard poles shall be of the best quality
live red cedar or chestnut wood, squared at, both ends, rea-
sonably straight and well proportioned from butt to top, free
from wind shakes and rotten knots, to be butt cut, peeled,
knots trimmed close, and of the following dimensions :—

Red Cedar.

.Circumference Circumference
Length at top 6 in. from butt
R TR e SRR L o 33 in.
Yo AT N R 281 Bl T s 36 “in.
o B O MR 28 0, e 38 in.
7 o3 P R S SOBAN o e 43 ft.
ABRELs e vt e oy 25 in. Aeats e 47 in,
BOURE o o s s 25N, 5 Mok el 50 in.

Any pole failing to meet the requirements of the specifica-
tions will be rejected.

Guy Stubs and Anchor Logs.—The quality of material
for guy stubs and anchor logs shall conform to the require-
ments for poles. Guy stubs shall not be less than 25 inches
circumference at top.

Anchor logs shall not be less than 22 inches in circum-
ference and not less than s feet in length.

Pole Braces.—Single braces shall conform to specifica-
tions covering poles. Double braces shall not be less than
18 inches circumference at top.

Cross Arms.—All cross arms shall be thoroughly sea-
soned, straight-grained. Norway or yellow pine, free from
such sap wood and knots as would weaken them. They shall
be 10 feet long, 3% inches thick, 4% inches deep, and other-
wise as shown on Fig. 1, Sheet 1.

No cross arms shall be painted except such as are re-
quired by law to be painted. In such cases, they shall be
thoroughly painted with, two (2) coats of metallic paint,
mixed in the ratio of seven (7) pounds of dry paint to one
(1) gallon of pure linseed oil, to be applied with a brush,

All pins shall be of good quality, sound, clear, split
locust, free from sap and knots. The standarq pin shall be
1Y% inches in diameter and otherwise as in Fig. 5, Sheet 1.
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Insulators.—The standard insulator shall be that known
as the Hemingray Long Distance Regular. (Shown on
Sheet 1, Fig. 7.)

Iron and Steel Fittings.—All iron and steel fittings shall,
unless otherwise specified conform to standard specifications
adopted by bridge builders and be galvanized in such man-
ner as to withstand test hereinafter specifiea.

Cross Arm Braces.—Each cross arm brace shall be
1% x 1% X 28 inches, iron and galvanized, said galvanizing
to stand tests hereinafter specified.

{A pair of cross arm braces shall consist of two braces
34 x 1% x 28 inches, one three-inch galvanized fetter drive
screw, two galvanized 3 X 4-inch carriage bolts, and one
galvanized washer to each carriage bolt. (Sheet 1, Figs. 3,
4 and 11.)

Cross Arm Bolts.—Each cross arm shall be fastened to
the pole by one galvanized iron bolt $4-inch in diameter, and
of a proper length to go through arm, pole and washers,
allowing all threads in the nut to take hold. Each bolt shall
be provided with two galvanized iron washers of the style
and dimensions shown in Sheet 1, Fig. 6.

Guy Rods.—All anchor guys shall be attached to gal-
vanized iron rods, $6-inch in diameter, of the style and di-
mensions shown on Sheet 1, Fig. 12. ach guy rod shall
be provided with two galvanized iron washers of the style
shown on Sheet 1, Fig. 6 and 12.

Thimbles.—Galvanized iron thimbles of the style and
dimensions shown on Sheet 1, Fig. 17, shall be used in at-
taching guys to guy rods.

Pole Steps.—All pole steps shall be of %-inch diameter,
o inches long, galvanized iron, style and dimension shown
on Sheet 1, Fig. 8.

Pole Rings.—Pole rings, when used, shall conform to
standard specifications as adopted by the manufacturing
companies and accepted by the telephone company.

Lightning Rods.—Every tenth pole shall be furnished
with a lightning rod, made of No. 9 galvanized steel wire,
as hereinafter specified.

Guy Clamps.—Guy clamps shall conform to the standard
specifications, which are as follows:

Dimensions: The guy clamps shall be of the style and
dimensions as shown on Sheet 1, Fig. 18. Special care is to
be taken to have the long curve of the grooves the same in
both parts of the clamps.

Material.—The guy clamps shall be of the best quality
of malleable iron. The bolts are to be steel, and have a
breaking ‘strength of not less than 80,000 Ibs. per square
inch.

Finish: The castings shall be smooth and free from im-
perfections. The threads upon the bolts are to be carefully
recut after galvanizing.

Galvanizing : The guy clamps, bolts and nuts shall be
\galvanized and capable of standing tests hereinafter speci-
fied.

Bolts for Guying to Rock.—The bolts shall be of style
mensions shown on Sheet 1, Fig. 12. Each guy rod shall
and dimensions shown on Sheet 1, Fig. 19, and shall be of
commercia! wrought iron well galvanized.

Staples.—All staples shall be of No. 12 B.W.G. galvan-
ized steel wire. They shall be 2% inches long and of the
style and dimensions shown on Sheet 1, Fig. 16.

Line Wire.—All line wire shall be hard-drawn copper
and conform to the following speéiﬁcations:

Finish: Each coil shall be drawn in one continuous
length, free from scales, flaws, splints and other imperfec-
tions.

Inspection.—An inspector appointed by this company
shall have the privilege of testing each coil and may cut out
any part. He shall also have the privilege of -overseeing,
cutting and packing of sampl§5, and of being present during
manufacture of the wire.

Test.—All tests shall be made with apparatus satisfac-
tory to this companv.

Packing for Shipment.—Each coil shall be securely
bound with at least four pieces of strong twine, and then so
protected by wrappings of burlap that there will be no dam-
age from mechanical injury in transportation.

The diameter of the eye of the coil shall not be under
20 inches nor more than 22 inches.

Weight.—Each coil is to have its weight and corre-
sponding length plainly and indelibly marked upon two
strong tags, one of such tags being attached to the coil in-
side, and the other outside of burlap.

Cook Sleeves.—All joints in the line wire shall be made

with Cook sleeves or their equivalent.

Tie Wire for H. D. Copper.—The wire shall be of soft
copper of the same size as line wire. For No. 12 B. & S.
they shall be 19 inches in length, for No. 10 B. & S. they
shall be 20 inches in length, and for No. 8 B. & S. they shall
be 24 inches in length.

Mechanical and Electrical Requirements.

Guy Rope.—All guy ropes shall be of seven strand steel
and conform to specifications which are as follows:

Specifications for Seven-Strand Guy Rope.—1. Diameter
of strand: Each strand of the guy rope shall be made of
No. 12 B.W.G. steel wire.

2. Finish: The wire shall be cylindrical and free from
scales, inequalities, flaws, sands, splints, and all other im-
perfections and defects.

3. Mechanical properties: The wire shall be capable of
elongating four per cent. without breaking. When clamped
in vises 6 inches apart, the wire shall stand fifteen twists
without breaking.

The wire when tested by a direct appliance of weight
shall not break when subjected to a strain of at least 4 3-10
times its weight in pounds per mile.

4. Laying of guy rope: The seven strands shall be laid
up with a right-hand lay, not exceeding 3% inches in length.

5. Galvanizing: The guy ropes shall be well galvanized
and capable of standing tests hereinafter mentioned.

6. Size of coil: The rope shall be furnished in coils of
such length as specified.

Iron Wire.—All iron wire shall be of B.B. galvanized.

Galvanizing.—All parts galvanized shall be capable of
standing the following tests:—

The sample shall be immersed in a saturated solution of
copper sulphate for one minute, and then wiped dry. This
process shall be repeated three times. If, after the fourth
immersion, there shall be a copper deposit, or the galvaniz-

ing be removed, then the lot from which it was taken shall X

be rejected.

BOILER TESTS.

The testing of the new boiler for Truro, N.S., by evapor-
ation, February 28th, 1008, gave the following results :—

150 horse-power Water Tube Boiler.

Kind of coal uSedry o wisig i iy siasfriomsssss s Acadia round.
Duration OfltESTy v isuiivis s s slumsiemias 10 hours.
Total coal consumed = civeevoeanscionsonnenes 7,868 1bs.
Total SRS '« s v vk win 555w iissonsie ddutv sia i oie 850 lbs.
Percentage of ashes ............... Nl k] 10.8.
Average coal burned per hour  ........... 786.8 1bs,
Average steam PIESSUTE  ......cevecneecne 133 lbs.
Temperature of feed water ............... 36 degrees.
Total water pumped into boiler ........... 49,000 lbs.
Water evaporation per Ib. of coal .......... 6.22 lbs.
Water evaporation per lb. of coal from and at

D L IS LR S R P M T o DR 7.63 1bs.
Wa.er evaporation from and at 212° per lb. of

combustibles  c.iiieiiiiiiiiiiiiaiaanns 8.56 lbs,
Average horse-power developed based on 34% ¢

1bs. from and.at 212°  ....cceiiiiaeans 174.18-h.p.

No feed water heater was used in connection with the
test.
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INDUSTRIAL EDUCATION.

By William M. Towle, B.S."

Industrial education is receiving much attention at the
present time, and far more than at any previous period in
the history of educational movements. Great changes in pub-
lic opinion are also taking place in regard to our general
need, as a manufacturing nation, of such an education.

There is a growing demand for this type of training as
a part of any worthy system of public instruction, inasmuch
as the old-time system of apprenticeship has been largely
superseded. Modern methods of manufact(ring. tend to de-
velop machine-tenders out of workmen instead of making all-
around artisans. !

The wish of all those interested in the betterment of
mankind is to give everyone an education and a training
whereby each may be fitted to earan a living and become a
good citizen of the Republic.

The Governors of several of the States have mentioned
this subject in their inaugural addresses, and the state depart-
ments of education and the legislatures are also seeking some
means of reaching the heart of the problem.

Universities, colleges, and technical schools have each in
their way aided in training men who have power to originate
new methods of doing work, and of solving, more or less sat-
isfactorily, the scientific, industrial, and engineering
problems of the day. These institutions, however, are not
organized to meet the increasing demands for training skilled
leaders and craftsmen in the several trades; for in carrying
on any great industrial enterprise it requires thoroughly
trained subordinates and skilful workmen, as well as cap-
tains of industry and other organizations for executive and
constructive work.

. Many of the present-day captains of industry have come
up from the ranks, as it is called. Their training has come
from the intense application and concentrated thought and
work required of them, and from the hard knocks which they
have received and profited by in the school of practical ex-
perience. This they had to acquire without the helpful sug-
gestions of sympathetic instructors. How much easier it
would have been for them, if they could only have had some
preliminary education and training in the elementary prin-
ciples of their line of work, is the commonly expressed opin-
ion among them.

A few far-sighted individuals have been advocating in-
dustrial education for many years, and some of them have
been able to put it into practice in a limited way. A few in-
dustrial and trade schools, for instance, have been estab-
lished, and, all things considered, have been doing excellent
work. A little over two years ago several of these parties
interested in the forward movement organized a National
Society for the Promotion of Industrial Education. Quite a
number of prominent people have joined with them in their
efforts, and assured a success for its undertaking.. The
Society has held several meetings and much interest has been
aroused and an effective propaganda is maintained.

There is a strong movement against requiring all pupils
in the public schools to take the same studies and training
after the primary grades have been passed. To-day the dis-
ciplinary and cultural studies do not fully meet the demands
of every educator. It is an axiom that all who can should
get as liberal an education as possible. Many are so con-
stituted, however, that they can not profit by an extended
. course of study, nor so circumstanced as to be able to avail
themselves of it.

Parents are beginning to realize, at last, that it behooves
them to fit their children for some useful vocation. A large
proportion of the children do mot attend school beyond the
district or grammar grades. Even if they enter the high
school they find there very few studies that promise to help
them, if this period is to be the end of their schooling.

* Superintendent  of Shops,, Thomas S. Clarkson
Memorial School of Technology, in the Clarkson Bulletin.

Governor Draper, of Massachusetts, in his inaugural ad-
dress, criticized sharply the educational system of the state,
on the ground that it tended much more to academic attain-
ments than to industrial training.

There is an almost unlimited amount of knowledge in
the world, knowledge of facts and things, of the phenomena
and processes of nature. It is only a very small part of this,
in any branch, which can be presented to the youth in the
schools. It is as of old, a question, therefore, of what knowl-
edge is of most worth for life and its insistent duties.

There are, no doubt, certain things about which every-
one might have some knowledge which will be more useful
in after life than the knowledge of other and more remote
relations. If courses of study can be arranged so that those
who will receive in any event only a limited amount of school-
ing may yet be able to get these important and essential facts,
they will then be very materially helped. The schools will
then accomplish what Stella V. Kellerman has said: ‘“Only
by teaching honestly what the world needs, and can use€,
may the schools accomplish their lofty aims.”’

Manual training was established about a quarter of a cen-
tury ago, and at first chiefly through the instrumentality of
private benefactions. It has since been adopted in many
schools, principally those in or near large cities, and with
very good results when wisely directed. President Jordan,
of Stanford University, has well said: “The development of
manual training of some sort for all boys and girls will rep-
resent the greatest immediate forward step in secondary
education.”

He qualifies it, however, by saying: ‘“But the purpose of
this training must be intellectual, not to teach a trade,'and
only secondarily to fit for engineering courses of the univer-
sity.”’

This is all well and good, in its way, and to the extent
indicated. But manual training, in its various possible forms,
should be introduced in all of the lower grades of school work,
and carried up into the grammar grade, at least, without a
break. It then will. effectively develop mind and hand co-
ordinately, and strengthen the trend of the pupil’s grasp of
the knowledge of facts and things and help him to decide
what line of work he may wish to follow in after life. Should
he desire to secure a liberal education. or follow some
one of the learned professions, then the high school course,
as now generally given, will fit him for college.

On the other hand, if the pupil wishes to follow indus-
trial pursuits, there should be another course of study arrang-
ed. Possibly this course should begin in the grammar gl’adf’»
but it should certainly begin in the industrial school, or in
the industrial course in the high school. About half of the
time of such a course may very profitably be spent in learn-
ing the use of tools, and of the different applications of the
same, in the practical parts of a trade. The remaining half
of the time may then be devoted to such studies as will best
fit pupils for their chosen work.

These industrial students, as we may now designate
them, would receive more thorough and effective intellectual
training than the purely academic studies now afford them,
while they would be learning the rudiments of some useful
trade, and become better fitted for the duties of citizenship.
Such courses would keep many young people in school who
now leave because they wish to earn money, or because it
seems necessary that they should do so, whether from their
point of view or that of their parents. Often pupils leave
school because they and and their parents can not see that
further instruction as now given will be of any help to them
in their future work. Generally speaking, they are not fitting

themselves for any tré_de\ and thus additional schooling seems
'fo them a waste of time. Physically they are not able to do

'much hard labor for a few years; and in all but rare cases
‘they can only be useful as helpers and errand boys. If there
|were thoroughly established courses in industrial training,
!such would appeal both to the parent and ‘the boy. It would
ithen be worth while for them to continue in school, and to
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be systematically trained'to do something which will be useful
to them in after life. When the time arrives they will have
the knowledge, training and physical strength necessary for
them to go to work, and to work in a thorough and work-
manlike manner at their chosen vocation.

Furthermore, some of these students while taking the
course in industrial training, will begin to realize that they
would like to become engineers. They will then fit them-
selves for the technical schools and colleges. Many young
men who now enter these institutions and who are not able
to continue, through financial or other reasons, would yet be
very much better prepared for life’s work by having gone
through the industrial school.

There have been many attempts made to solve all of
these and kindred problems. Some of the best intentioned
workers have started trade schools which are not in any way
connected with manufacturing establishments. Some manu-
facturers have apprentice courses, requiring various studies
in connection therewith, and for which they make due allow-
ance of time from work. Several of the larger cities have
manual training schools. Some of them operate in connec-
tion with these schools largely attended evening classes for
apprentices who work in shops during the day. A few cities,
also, are working the half-time school courses, in connection
with their high schools. Half of the students taking such
courses work in the manufacturing shops in the city, every
other week, and then in school, thus changing about with the
other half.

A few schools have special classes for workmen who de-
sire instruction in the higher branches of their trade. These
seem to approach more nearly the desired end of continuation
schools, than any thing else in this country. Modern
methods of manufacturing do not give a very wide range of
work to any one person. There is not much chance for a
workman to advance, or perfect himself in another or higher
line of work, unless he diligently apply himself by special
study at home or in an evening school. Continuation and
correspondence schools, therefore, seem to be a corollary of
any comprehensive system of industrial training, whereby a
workman may certainly fit himself for better positions, and
become more useful to himself and the community.

A number of private correspondence schools have also
been established to meet the demand for specially trained
men, That these schools have grown up outside of the public
school system shows that there is a demand for such training
which might have been earlier met by the state. In the line
of preparatory industrial training, several of the states are
trying to solve this problem, each in its own way, and more
or less adapted to its particular industrial needs, as now an-
ticipated or understood. The demand for industrial training
will no doubt, cause many experiments to be thoroughly
tried out, in manufacturing, industrial, and continuation
schools, for resident instruction; and in correspondence
schools for the non-resident. In any event, if manual train-
mg is effectively introduced in the earlier grades and
judiciously followed up by industrial, continuation, and cor-
respondence schools, in a thorough and systematic manner,
the industrial position of our country will be placed upon a
firm and lasting basis, and that general prosperity will then
ensue which can only be assured by diversified industries in-
telligently, that is, scientifically, developed.

—

In the compressing of air high mechanical efficiency for
the pumps is secured at the Plymouth Cordage Co., Ply-
mouth, Mass., by the following means: The regular com-
pressed air supply is taken from a power-driven pump which,
at 140 r.p.m., has a capacity of 310 cubic feet per minute.
This compressor is driven by a high-duty mill engine, and
has an unloading device by which the work of compression
is thrown off when the required pressure in the mains is
reached. A steam-driven compressor, which at 75 r.p.m.,
has a capacity of 145 cubic feet of air per minute; furnishes
air when the main engines are not running. -

THE McCHARLES PRIZE.

In view of the great interest now being taken by Cana-
dians in all developments in the natural resources of  the
Dominion, the bequest of the late. Eneas McCharles pro-
viding a fund for the purpose of recognizing the inventions
or discoveries of special merit made by Canadians will be -
welcomed by all.

The following extract from the will of Mr. McCharles
and the accompanying regulations drawn up by the Board
of Governors of the University of Toronto governing the
award as set forth below, give full details concerning the
prize, which will be offered for the first time this year:—

“In connection with the bequest of the late Aneas
McCharles of Provincial Government bonds of the value of
$10,000, on the following terms and conditions, namely, that
the interest therefrom shall be given from time to time, but
not necessarily every year, like the Nobel prizes in a small
way; (1) To any Canadian, from one end of the country to
the other, and whether student or not, who invents ‘or dis-
covers any new and improved process for the treatment of
Canadian ores or minerals of any kind, after such process
has been proved to be of special merit on a practical scale ;
(2) Or for any important discovery, invention or device by
any Canadian that will lessen the dangers and loss of life
in connection with the use of electricity in supplying power
and light; (3) Or for any marked public distinction achieved
by any Canadian in scientific research in any useful, prac-
tical line. The following conditions, as passed by the Board
of Governors, determine the method of award :—

(1) The title shall be the McCharles Prize.

(2) The value of the prize shall be one thousand dollars
($1,000) in money. .

(3) The term ““Canadian’’ for the purposes of this award
shall mean any person Canadian-born who has not renounced
British allegiance; and for the purposes of the award in the
first of the three cases provided for by the bequest, domicile
in Canada shall be an essential condition.

(4) Every candidate for the prize shall be proposed as
such in writing by some duly qualified person. A direct ap-
plication for a prize shall not be considered.

(5) No prize shall be awarded to any discovery or in-
vention unless the same shall have been proved to the satis-
faction of the awarding body to possess the special practical
merit indicated by the terms of the bequest.

(6) The order of priority in which the three cases stand
in the wording of the bequest shall be observed in making
the award ; that is, the award shall go caeteris paribus to the
inventor of methods of smelting Canadian ores; and, failing
such inventions, to the inventor of methods for lessening the
dangers attendant upon the use of electricity; and only in
the third event, if no inventors of sufficient merit in the fields
of metallurgy and electricity present themselves, to the in-
ventor distinguished in the general field of useful scientific
research.

(77 The first award shall not be made before June,
190().”

A committee to make the award of the prize has been
appointed by the Board of Governors of the University of
Toronto. ‘ ¢

It will be seen from these conditions that the Committee
of Award is given a wide scope in making its selection, as
the prize is open to candidates in every part of the Dominion
and is not necessarily confined to those who have made dis-
coveries or inventions in recent years.

All communications in connection with this award should
be addressed to the secretary of the McCharles Prize Com-

‘mittee of Award, University of Toronto, Toronto.

e ea-

There has been constructed in the Province of Nova Scotia

an average of about 30 iron and steel bridges per year for the
last 25 years, or an average of about forty-three in each
county, orabout one for every twenty-three miles of road in the
Province, and as these bridges are scattered all over the
Province, practically every main: highway crossing a stream
of any size has an iron or steel span of from 3o feet upwards.



SEWERAGE,

SEWAGE DISPOSAL,
WATER PURIFICATION

Sanitary Review

WATER SUPPLY AND

THE CITY OF VANCOUVER: “ITS SEWERAGE
SYSTEM.”

The city has recently resolved to adopt what is
known as the ‘‘combined system’’ of sewerage. This,
only after prolonged discussion and visits to other chast
line cities.

With the growth of Vancouver city there have been
developed three systems of drainage, respectively, dealing
with basement or cellar water, surface storm water, and
sewage proper. Technically speaking, these three sys-
tems are known as the ‘‘Separate System' of drainage.

A commencement some time back was made to treat
the sewage proper in septic tanks before discharging it
into the sea. This plan has, however, been abandoned,
as the sewers now will, under the ‘‘combined system,’’
be made to discharge three times the dry weather flow
below low water level, while a storm overflow only will
discharge above this level.

No doubt the sewerage conditions in Vancouver have
presented many defects. We find evidence that there has
been intercommunication between all three systems by
means of-leakey conditions and wrong connections, but
what is exactly the justification for the adoption of the
‘““combined’’ system in lieu of the ‘‘separate’ is not
apparent, as the hygienic defects inherent to the former
are well known.

In closing hws report the city engineer states: “‘I
wish to draw your attention to the fact that sewers on
the ‘‘combined’’ system are much larger than those of
the ‘‘separate’’ system. I should like the members of
your committee and the council, and also the citizens,

to be convinced that a wise course is being pursued if
the suggested changes are adopted.”” In consequence
of the above the council sent a deputation to visit cities
on the coast presenting similar conditions to those in
Vancouver, viz., Seattle, Tacoma, Portland, Oakland and
San Francisco. The report concludes :—

“First—The system of sewering generally adopted
and favored in the large cities of the coast is the com-
bined.

“‘Second—The general method of disposal is by dis-
charging in large bodies of water without first subjecting
the sewage to any form of purification.

““Third—In order to avoid the creating of a nuisance
on the foreshore it is necessary to carry the outlet of
sewers to a point where the discharge may be carried
away by tidal currents.”’

. In the face of the fact that the ‘‘combined system’’

of dramage is almost being universally abandoned in
favor of the “‘separate” in Great Britain and in Europe,
we find it possible to read the abowe three conclusions
and yet not agree with the conclusions that the city?
council draw from them.

No doubt, in the case of tidal discharges, where
sewage purification may not be required, one of the main
objections to the ‘‘combined system’’ is removed. It has
storm water and sewage in conjunction by methods of
biological sewage treatment, so great is the variation of
been found almost impossible to satisfactorily deal with
flow; hence, the preference for separate sewers for
sewage purposes as distinct from road and storm water.

The main hygienic objection, however, to the ‘‘com-
bined”” system lies in the fact that in times of drought
the sewers are not self-cleansing. It is necessary, as the
city engineer says, to make the sewers of large diameter,
capable of taking excessive torrential 1ains, and so pre-
vent roadways and cellars from flooding. No doubt,
during such rains the sewage is rendered less offensive
by dilution and the sewers are well flushed out and
cleansed. On the other hand, so great is the difference
in volume between the amount of dry weather domestic
sewage and storm water, and the subsequent difference
in sizes of pipes producing self-cleansing velocities in
each case that it is impossible to keep the larger sized
sewers flushed during dry weather. In fact, with the
“‘combined system’’ during drought the large sized pipes,
especially in flat gradients, present channels through
which the sewage flow is a mere trickle, the consequence
being that the solids are left stranded in the sewers,
there to putrefy and generate sewer gases. The huge
interior surfaces of the large sewers also present a scum-
covered area, which, as the sewage falls in level, dries
and gives off particles of matter, which are carried with
the sewer gases by means of vent-pipes and defective
fittings into contact with food, milk and water, and so
generate the infection of excremental diseases.

This is a point which has been strongly urged lately
in connection with the prevalence of typhoid in Montreal,
the winter outbreak being put down to the result of want
of flushing during frostbound weather in connection with
the combined systems of drainage there.

The ideal system of sewerage is found where the
sizes of pipes are just sufficient to take, running one-
third full, the dry weather flow of sewage, giving a
velocity of at least two feet per second. Extra flushing
at the head of sewers can always be obtained by means
of admitting part of the storm water in regulated
amounts and discharging it by means of automatic
flushing tanks so as never to fill the pipes above two-
thirds full.

In Montreal and Toronto and large cities in the
United States and the older countries where the ‘‘com-
bined systems’ are in vogue, the nuisances from the
smells from manholes etc., in the higher reaches of the
towns is so marked and objectionable that such cities,
if it were not for the enormous expense entailed, would
gladly at once resolve on the ‘‘separate system’’ of
sewerage.

The fact of visiting several towns and finding the
“‘combined system’’ in vogue presents little or no argu-
ment in its favor. Most towns begin by adopting one
service of sewers for all purposes, and Vancouver is quite
an exception to this rule.

With, reference to discharging the raw sewage into
tidal waters without any preliminary treatment it may be
pointed out that such is not thought advisable where
there is a foreshore used for bathing or pleasure pur-
poses. The incoming tide, always with wind blowing
towards the shore, has a tendency to strew .the beach
with fouling matter, such as excrement, etc., which is
left by the receding tide. We can see this at any time
by the amount of drift which is always left stranded on
a foreshore under conditions of landward breezes.
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Seaside resort places are generally finding it incum-
bent to provide some method, at least of screening out
the solids, before discharging a sewage even below low-
water mark.

Of course, there may be conditions at Vancouver of
which we are not aware which may be an answer to the
points we have raised. Such points apply only to the
broad question at issue, and we have no doubt are and
will be taken fully into consideration by the able city
engineer, Mr. Clement, in charge of the work.

—_——-e—

THE SEPTIC TANK.

Its Advantages.

111.

Considering septic tank treatment of sewage as a pre-
liminary part of purification, we must conclude that the work
which it does is mainly in connection with the removal of
suspended solids. The chief advantages of this system of
removal of solids as compared with ordinary sedimenta-
tion are :—

1. The sludge can be allowed to remain in the tanks
for months.

2. The liquefaction and gasification of part of the
sludge retained.

3. The concentration of the sludge retained in the
form of fine particles, which is weakened by putrefaction, and
is easily disposed of by burying.

Removal of Sludge.

There is no doubt that the greatest difficulty authorities

have to face in connection with sewage disposal is the”sludge
problem. All other systems of ‘‘removal of solids,’”” apart

from the septic tank system, depend upon the daily, or almost
daily, removal of the precipitated sludge when in a fresh
condition. This constant removal requires constant attention,
and, therefore, increased maintenance. No satisfactory
automatic method has yet been devised by which fresh sludge
can be automatically removed and dealt with.

In the above respect the advantage for small towns,
institutions and private houses, where constant attendance
is not desirable, is apparent. We have seen that, before the
conscious adoption of septic action, it was often allowed to
take place in ordinary sedimentation tanks by simple neglect
or accident. In this light its advantage has been generally
made use of.

As to how often a septic tank should be cleaned out
depends entirely on the character of the sewage and the
amount of suspended matter in it. A tank should never be
allowed to have a greater depth of sludge at its outlet or
shallow end than one-third the hydraulic depth. Given a tank
60 x 20 x 10 ft. at deep or inlet end and 6 ft. at shallow end,
capable of holding 60,000 gallons of sewage, representing

twenty-four hours’ flow, the sludge should not be allowed to :

stand more than 2 ft. deep at outlet end, giving a depth of
6 ft. at inlet end and 4 ft. average depth. This depth leaves
a clear four feet of supernatent liquor, and if the scum-
boards are fixed two feet below the surface of the sewage, the
tank liquor will be drawn off two feet above the sludge level
and two feet below the surface. This level will present the
clearest liquor from the tank.

The above depth of sludge allows for half the tank
capacity, viz., 30,000 gallons. With a sewage containing
40 parts of suspended solids to 100,000, about 100 gallons
‘of sludge would form per day, containing 8o per cent. of
moisture. With no digestive processes of liqueaction or
ga51ﬁcat1on it would take about 300 days for the sludge to
obtain this level or, with a 25 per cent. reduction due to
digestive process, about 375 days.

As, however, previously pointed out, the effluent from a
septic tank must be carefully watched, especially if the puri-
ﬁcatxon after treatment is by means of biological filtration,
because of the tendency for the amount of solids to increase
in the tank liquor the longer the permd that septic digestion
is carried on.

In sludging out a septic tank it is a wise precaution to
always leave part of the sludge in the tank. If this is not
done it will take some time (perhaps weeks) before septic
action is set up in the fresh sewage. It is most important
when removing septic sludge that this be done in dry
weather, and that when it is buried in ground it be covered
up as quickly as possible.

The Liguefaction and Casification of Sludge.

Although it has been shown that the claim in respect to
the digestion of sludge has been very much exaggerated, it
must, however, be admitted that any digestion, no matter
how small, must be, and is, a material advantage. This is
especially the case when sewage works are situated in
localities where it is difficult to dispose of sludge by land
burial. If it is a case of carting the sludge to some distance
or taking it out to sea, the annual saving from a 25 per cent.
reduction will be considerable in the case of large cities.
At Manchester, England, for instance, since the septic pro-
cess has been introduced in lieu of the chemical, 100,000 tons
less sludge has annually been conveyed to sea than for-
merly. At Birmingham six men are only employed on sludge
disposal, whereas twenty-six were so employed before septic
treatment was introduced, and $20,000 a year is saved by not
using chemicals. These figures, however, only bear a com- '
parison between septic sedimentation and chemical sedimen-
tation, with the latter a much larger percentage of solid
matter is precipitated along with the chemicals, which in the
case of the use of lime amounts to more than the sewage
solids.

As compared with ordinary continuous flow sedimenta-
tion, in the case of sufficiently large sewage works where it
is necessary to have permanent labor, it is questionable
whether the advantage of septic digestion is sufficiently pro-
nounced to warrant its adoption. As previously stated, it
depends “to a great extent on the means of disposing of the
sludge. It may be taken that the same amount of solids is
deposited in either case, and it becomes, as far as the sludge
elimination is concerned, a question of the assumed 25 per
cent, reduction.

Where sludge-pressing machinery is adopted the Royal
Commission give some comparative figures as to the cost of
pressing, including all charges for hoth fresh and septic
sludge, containing in each case 9o per cent. of water and 55
per cent. after pressing. Fresh sludge per ton of pressed
cake costs from 68 to 83 cents as against 93 cents to $1.73 for
septic sludge.

Another point to be taken into consideration in the case
of large works is that it may be more convenient to remove
ithe sludge in small quantities continuously rather than pro-
vide a gang of men intermittently for that purpose at stated
iperiods.

Concentration of Sludge.

Sludge which is allowed to remain in tanks for consider-
able periods becomes concentrated and divided up into fine
particles. Fresh sludge contains about go per cent. of mois-
ture, while septic sludge contains about 8o per cent. This
means that the dry residue in the one case amounts to 10
per cent. as against 20 per cent. in the latter, one cubic yard
of septic sludge containing twice as much solid matter as
a cubic yard of fresh sludge. '

This concentration, entirely due to gravitation, 1s of
great advantage if the sludge can be removed without addmg
water to make it flow from the tank. In order to remove the
sludge effectually a floating valve outlet should be provided
to remove the supernatent liquor as carefully as possible,
and the sludge pushed with wood or other scrapers to the
outlet channels.

The sludge is mamly of a slimy nature, and it is this
quality which makes it so difficult to treat in sludge presses.
The process which takes place in the tank, however, con-
verts the solids into a crumbly product, with less affinity for
water than fresh sludge. It is more easily dramed, ‘quickly
becomes inoffensive if exposed to the air, and can more
readily be used for filling in waste land.
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We must, therefore, conclude that in adopting septic
action there are certain specific advantages, and,
the words of the Royal Commission: “In certain circum-
stances the adoption of this system, as a preliminary pro-
cess, is efficient and economical.”

Just where the above points may be freely taken ad-
vantage of is difficult to determine, so much depending on
local conditions and the facilities for disposing of sludge.
Generally speaking, however, we may come to the following
conclusions :—

1. Septic action is advantageous where works are so
small that it would be a distinct saving to allow the sludge
to remain for long periods. This applies particularly to in-
stitutions and private installations.

2. Septic action is advantageous where there is insuf-
ficient amount of land for lagooning.

3. Septic action is desirable where it is necessary to
convey the sludge to sea or to some distance, because of the
reduction by digestion and concentration.

4. Septic action tends to produce a more constant
liquor as regards strength than ordinary sedimentation or
chemical precipitation.

5. The sludge, apart from machine pressing, is in a
better condition for burying in land, and is to a large extent
already decomposed, and may more readily be used for filling
up waste lands.

On the other hand :—

1. In the neighborhood of dwelling houses the accumu-
lation of putrefying substances should be avoided.

2. The sewage liquor from a septic tank tends more
readily to choke a biological filter than the liquor from fresh
sewage.

3. The solids contained in septic liquor are more stable
and less easily oxidized than the solids contained in fresh
liquor.

4. Septic liquor contains more bacteria, either patho-
genic or otherwise, than the liquor of fresh sewage.

The above generalizations must ~be taken broadly.
Special conditions require special consideration. For in-
stance, where there is plenty of good filtering media easily
at hand, the sludge elimination may be taken advantage of
for all it is worth, apart from considering the tank liquor.
On the other hand, where filtering media is expensive and
difficult to obtain and a high-class effluent is required by
means of fine filtering media, then the septic process may be
out of the question, or else watched with the exactitude and
care of a laboratory experiment.

————————

OZONE.

—_—

R. M. Leggett, C.E.

Tlns marvellous oxidizing agent can now be produced in
any quantities desired, and no doubt experiments in the
fields of industry, sanitation and therapeutics will demonstrate
that we have in this gas an economical and efficient means
of producing’ results, which without it are costly, cumber-
some, and in some cases impossible.

Ozone may be produced both chemically and electrically,
but as stated by M. and Mde. Curie, the transformation of
oxygen into ozone requires the expenditure of active energy.

As the chemical production of ozone is as yet only a
laboratory experiment, we will not consider that phase of the
subject, but deal with its generation by electricity, the method
of producing it commercially.

The neutralization of two charges of electricity of op-
posite sign produces an electric discharge, and when this dis-
charge takes place through a separating body of atmospheric
air a variety of phenomena are produced, viz., luminosity,
heat, chemical, mechanical and magnetic. In the produc-
tion of ozone, only the chemical action is sought the other
effects being accidental, and often undesirable.

There are several different types of apparatus used for
the electrical productxon of, ozone. An ozonizer conmsists of
two }netalhc electrodps, sgparated from each othe,r by a short
gap across which a current of electncxty may be passed in

to quote |

the form of a blue flame silent discharge. The air
electrified by being passed through this discharge, and
molecular changes take place, resulting in the conversion of
of O, into O,.

The different methods used to determine the ozone con-
tent of a given body of gas make a comparison of the dif-
ferent types of ozonizers somewhat unreliable, but generally

speaking, 20 grams of ozone per K.W. hour has been con-
sidered a fair output.

is

The Bridge ozonizer,
be specially noted.

The silent blue flame discharge may be conceived as a
hollow cone of light. In all other types of ozonizers, the air
is directed against or around these cones of light in a plane
at right angles to them. The electrification of air surround-
ing the point of discharge of an electric current, is a well-
known fact, and being of the same electric sign, repulsion
takes place. These currents of air may be felt by the hand,
or seen by the deflection of the flame of a candle. It is,
therefore, obvious that when air is passed into the influence
of a discharge, and at right angles to same, it is instantly
forced away from the discharge, and any effect the discharge
may have upon it, is but momentary.

The Bridge ozonizer overcomes this by using a perfor-
ated electrode so arranged that the air passes in fine streams
through the discharge taking place on its surface. The air
is forced to travel first upwards with the discharge while
completely surrounded by it, and then forced through the
luminous walls of the discharge. This brings every particle
of air into intimate contact with the blue flame, and early
tesis of the apparatus gave 8o grams of ozone of high con-
centration per K.W. hour.

The treated air is instantly led away from the de-
ozonizing effects of the heat of contiguous discharges by with-
drawal through an opposing electrode, and so passes at once
out of the influence of the discharges of the anode, through
he cathodic perforations. This, of course, is only possible
where no dielectric is used, arcing and sparking being pre-
vented by interposing suitable resistance in the circuit.

Ozone as Applied to Water Purification.

Ozone is applied as a bactericidal agent in the purifica-
tion of public water supplies. Slow sand filtration, coagula-
tion and sedimentation no doubt go a long way toward reduc-
ing the dangers from impure water, but efforts should not
cease until absolute purity is secured.

The belief that this end can be reached by means of
ozonization is concurred in by such experts as Dr. M. Thoinot,
Professor of the Paris Medical College; Dr. P. Miguel, Prof.
Weyl, of Berlin; Dr. A. E. Johnson, Dr. H. G. Van’t Hoff,
Ernest Moreau, Ambroise Rendu, Dr. C. Fiestmantel, Mili-
tary Physician and Director of the Garrison Laboratory at
Budapest and many others of equal note.

The destruction of pathogenic bacteria in water by means
of the oxidizing properties of ozone is so simple and inex-
pensive, that this method will undoubtedly become one of the
accepted means of purifying water supplies.

Successful municipal plants treating from one to five
million gallons per day are in use at Paderborn, Munich,
Astrakan, Marseilles, Dinard, Nice, Chartres, Indret, Chan-
tenay, St. Servain, Avranches, Cosne, and Sulina, with many
others in process of construction, notably one for the city of
Paris to have a daily capacity of twenty-four million gallons.
There is also a plant under construction for purifying the
water supplied to the suburbs of Baltimore with a daily
capacity of eight million gallons, and smaller plants at other
points, as well as one with a one and a half million gallon
capacity in Lindsay, Ont.

Ozone purification was delayed for many years owing to
the difficulty and high cost of producmg the gas, but with
the apparatus now available, it is the most efficient and
cheapest method of purification. In the Lindsay plant, an
example in Canada using the Bridge system, the current con-
sumption is a little under one K.W. per.ten thousand gallons
of water treated, or about ten K.W. per million gallons. The

being of recent invention, may

.| cost of current is the total cost of treatment, exclusive of



464

THE CANADIAN ENGINEER

April 2, 1909.

fixed charges for interest, etc. No extra labor is required,
the engineer in charge of the pumps also having charge of
the ozone plant.

The exclusion of expert attendance and labor, and the
absence of all charges for cleaning, maintenance and repairs,
makes the cost of ozone purification seem ridiculously low
when compared with slow sand filtration, coagulation and
sedimentation,

That there is an absolute destruction of all pathogenic
bacteria, with a concentration of 0.5 gram of ozone per cubic
metre of air, has been established, not only in water contain-
ing average dangerous contamination, but in water in which
an excessive number of bacteria were introduced for experi-
mental purposes. As an example of the purification of
highly infected water, where the infection was intentionally
introduced, the writer desires to call attention to the follow-
ing tests:—

Royal Institute of Infectious Diseases (Koch).
(Proskaiier-Schiider).

Bacteria per cubic  Bacteria per cubic  Species of

centimeter before centimeter after bacteria
Date. ozonization. ozonization. treated.
12-3-702...... OO;000: =5+ s g5 viare oo 0 A o A T Cholera,
14-3-'02...... 000,000" . oo O3 374 » Arres AN Cholera.
18-B-'020len. 606,000:5/] s i1 o vins o O waie o s Coli.
25-3-"02: y os 5 000,000 U s, 5t Fig i 55 % (o R TANY s L .Typhus.

2-4-02...... 600,000 Hilslein s sviivels s o 0 N Typhus.
27-3-’02...... O00FO00 L. Ve oo T (o T TP SR AW Dysentery.
Koch’s Institute.

Bacteria per cubic  Bacteria per cubic  Species of

centimeter before centimeter after bacteria
Date. ozonization, ozonization. treated,
12-7-102. o000 & 000,000 .. - 405w vl s Guhonidie, I Coli.
16-7-'02...... 600,000 u soresi i Ok SISl Vibrios.
27-9"02 a5 <611 00050007 o6 355 idisieteavsis s Qi s sai sVibrioss

It therefore stands to reason that if there is a total de-
struction of the bacteria in water so highly infected, there
will be no difficulty in disposing of the few thousands in
water of average contamination.

_——-——
THE ENGINEERING GRADUATES—A RETROSPECTION.

Charles H. Mitchell, C.E. (Tor.), '92.

—

The reunion of graduates of the School of Practical
Science and of the University in engineering at a recent
banquet was an occasion to afford considerable retrospection.
After twenty-five years the sifting process is well advanced,
the sizing and the classification of the various experiences
being so complete that one so inclined could begin to find
real mathematical laws, and in some cases almost actual

1908

UniveRsiTY OF ToronTo
GAROUATES Ano UNOERORADUATAS In T
Emvernesning Covmes
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It was with some half-formed notions along' these lines
that I set myself the task of trying to represent the char-

acteristics and movements of our graduates by graphical
means,

If. an apology is needed for presenting the various
graphical productions which follow, I can only repeat that I
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formule, by which the various graduates’ work could be [ believe this method of representation will more readily than
represented. That sounds academic, perhaps, but there is | any other bring home to the university authorities and to
“but little here below’’ that modern engineers cannot reduce | ourselves the growing importance of the engineering courses
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to a science, even if they are such vague matters as the wan-

derings of the peripatetic graduate, his various tastes for
work and his probable earning power.
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in the University of Toronto and the very intimate connec-
tion between its graduates and the vast country which we
are all so busily engaged in developing.
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The Relation of CGraduates to Undergraduates.

The broken line shows the aggregate number of gradu-
ates up to any year, while the full line shows the number
of undergraduates in attendance in that particular year.
The former is always increasing, the latter may vary. Note

UnivERSITY OF TorRonTO

D1sTRIBUT IOV OF GRADVATES Iv ENGINEERING
As /v YERR /1908

(Numser = 734)
YERR 1907 INCL.

.

the extraordinary coincidence of the increase of students in
attendance at the same rate and number as the graduates.
This shows the rapid growth of the faculty.

Craduates Remaining in Canada.

Unwiversity OF Toronwro
PastTions HELD By GRROUATES Iy ENGINEERING
As In Yenr 71908
GRAOURTING PrEVious To Yepr /900

(Nomsen Represenrao-235)

The percentage of graduates finding employment in
Canada as the years progress. The curve is obtained by
finding the percentage of graduates as registered in the

] when it is increasing in a very marked manner, due to the
large works now in progress in this country.
Ceographical Distribution in Canada.

Based on the graduates’ list in the calendar of 1908,
comprising the 734 graduates up to and including those of
1907.

Positions Held in 1908 by Craduates of previous to 1900.

Based on the list in calendar of 1008, representing 235
graduates. Note that half the number of these older gradu-
ates were engaged in Government service, practice, executive
positions and as chief or principal engineers, while those
who- were assistant engineers were less than a quarter of
the whole.

Positions Held in 1908 by Graduates of Years since 1900.

Based on the list in calendar of 1908 comprising about
400 graduates between 1900 and 1906, inclusive. In this the

UniveRrsiry OF TogowTo
Pos1r10NS HELO By Graounres In Encive ERING
‘Jry Yers 1908

GRrpogarine Barwee~ YenRs 1900 Ao 1906, Ivee..
oy A

(NumBer Repnesinreo - 400)

Sueryy Ass™

four divisions named in Diagram No. 4 constitute only a
quarter of the whole, while the assistants are over a half.

This diagram represents a concise history of the gradu-
ates in civil engineering year by year. The heavy full line
shows the number of graduates in civil engineering in each
vear. The light full line shows the number of those of each
year who, in 1908, were still engaged in civil engineering
work, the remainder (i.e., represented by the space between
these two curves) being either deceased or in other pursuits
than engineering. The broken line shows the number of
those deceased or in other pursuits. The double line, or
rather the space between the double line and the heavy line.
represents those graduates who were educated in other
courses than civil engineering, but who in 1908 were engaged
in that branch of work; note this large increment between
1900 and 1905.

The fairly uniform number graduating in the civil
course between 1888 and 1894, the small number between

+0)
Universiry OF TORONTO -
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n
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School calendars from year to year, commencing in 1884.
The financial depression of 1893 in the United States is
‘clearly shown by the large percentage (80) of graduates who
returned home to Canada, and as the better times camé the
percentage remaining rapidly decreased until late years,

(1806 and 1902 and the rapidly increasing number ¢ince 1902
are to be noted as indicating development of the country.
This is drawn on similar lines to that ‘of civil en-
gineering. ' This course was instituted in the early go’s. It
| s to be noted, however, that there has been a very remark-
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able departure of graduates in mining from their specialty
between 1899 and 1905, most defections being to the civil
engineering as indicated in diagram No. 6. This fact reflects
the conditions of the country at that time. There had been
a mining boom previous to 1900, which quickly died out, and
only within the past few years has activity in this branch of

position which he fills. Consultation with numerous gradu-
ates of different periods who are well acquainted with their
fellows has formed the basis of the general trend of these
curves, but at best they are, of course, the merest approxi-
mations, as no definite law can be deduced, especially after
five or six years out of college.

Univensiry Or TorowTa
Occuraroms Or Graovares Iy

E MINING ENCINEERING COORSE
¥ *
3 b o
3 0| ¢ v Miyme £ —
« Encnces In Mwime In 1908 —_—
§ Decenseo On in Ormen Puksors -
3
x

/0]

» o ‘%0 ‘a2 ‘D

engineering again occurred. This is shown in the rapidly
rising line at the end.

This diagram is similarly constituted to those of the
other branches. The first graduate in this course was in
1890, and, with the exception of the depression in 1897,
common to all courses, the number of graduates has rapidly
increased to the present. It is agreeably noticeable that
nearly all graduates in this course have remained engaged
in this branch and specialty, and that the deaths and de-

Yeans

The mining graduate is undoubtedly the better pai’
immediately after graduation, largely due to his location and
to the larger ratio of his muscle value to brain value. After
four years, however, the miner appears to vary considerably,
and there are instances of mining graduates of five or six
vears’ standing who are earning twice the amount indicated
herein at that time.

All courses run fairly parallel the first two or three
years, with a rapid rise in all in the second year. The civ'l
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partures to other pursuits have been very small. The incre-
ment from other courses between 1888 and 1805 is due to the
fact that in these earlier years there was no course in the
School in mechanical and electrical engineering, and this
increment is composed of men who graduated in civil
engineering.

This diagram is offered for criticism and discussion
with some misgivings. It will probably appear to be a very

i Unvensirr Or Tomonro

and electrical men run evenly side by side, the curves after
six or eight years tending to flatten, although the electrical
may trend upwards again with time as the graduate gets
business connections of a larger horizon.

The mechanical graduate is apparently the most poorly
paid in the first six or eight years, but after that period
there is every indication that, as he begins t get an interest
in the business with which he is connected, his curve rises
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audacious method of indicating the dollars and cents side of
the professional career of the young engineer. It must
always be remembered, however, that the curves indicate the
probable average earning power, and that there are many
exceptions to them, exceptions in the matter of high salaries
and other emoluments which are well known amongst the
graduate body. .

These have been compiled having regard to the approxi-
mate earning power of the man and the money value of the

steadily, and, as he becomes a ‘“manufacturer’’ in the broad
sense, it will doubtless cross the other two curves. This is
gratifying, because it is an incentive to the young men to
follow mechanical engineering pursuits in order to become
manufacturers, and thus provide what this country is most
in need of.

It is hoped that this diagram will bring out consider-
able discussion, and, if the truth is to be told, it was largely
with this in view that it was prepared.
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ORDER OF THE RAILWAY COMMISSIONERS
OF CANADA.

———

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

6500—March o—Authorizing the C.P.R. to construct,
maintain, and operate branch line to and into the premises
of the Montreal Gas Co., now leased to the Montreal Light,
Heat and Power Co., Montreal, Que.

6501—March 12—Granting leave to the Winnipeg Electric
Co. to cross at rail level with its line of railway the line of |
the C.P.R., now constructed across the highway known as
Logan Avenue, Winnipeg, Man. .

|
6502—March 12—Dismissing application of the Toronto |

and Niagara Power Co. for approval of location of its trans-
mission line from Cainsville to Brantford, Ont.

6503—March 11—Granting leave to the C.N.O.R. to per- |

manently divert the sideroad lying between Lots 13 and 14,
Con. 1, Township of Gloucester, County Carleton, Ont.

6504—March g—Authorizing the N. St. C. and T.R. to |
connect its tracks with the tracks of the T.H. and B.R. in |
Lot 27, Con. 6, Township of Crowland, County Welland, Ont. |

6505—March 12—Directing the Montreal Light, Heat and
Power Co. to remove certain power wires across the tracks
of the C.P.R. in the vicinity of Lachine Canal, Que. ‘

6506—March 12—Authorizing the C.P.R. to use and
operate bridge No. 37 A on the Webwood section, Soo Branch,
of its line of railway.

6507—March 12—Authorizing the C.P.R. to use and‘
operate bridge at mileage 27.34, and at the highway crossing ;
at Nelson Street, Sudbury, on the Cartier section of its line
of railway.

6508—March 12—Authorizing the C.P.R. to use zfnd‘
operate bridges Nos. 5.5 and 27.6 on the Teeswater section
of its line of railway.

6500—March 12—Authorizing the C.P.R. to use ayd
operate bridges Nos. 2.2, 6.8, 23.8, 27.3 and 30.1 on its
Orangeville Branch, Ontario Division.

6510—March 12—Authorizing the
operate bridges Nos. 86.14, 49.23, 58.23, 82.8¢9 and 106.37 on
the Soo Branch of its line of railway.

6511—March 12—Authorizing the C.P.R. to use and
operate briges Nos. 24, 10.8 and 7.17 on the Port Burwell
Branch, Ontario Division, of its line of railway.

6512—March 12—Authorizing the C.P.R. to use and
operate bridges Nos. 0.9 and 1.8 on the North Toronto
Branch of its line of railway.

6513—March 12—Granting leave to the Manitoba Gov-
ernment Telephones to cross the tracks of the G.T.P.R. at
public crossing 4} miles east of St. Boniface Station,
Manitoba.

6514—March 12—Authorizing the G.T.R. to construct,
maintain, and operate branch line of railway, or siding, to
and into the premises of Shirback, Connor & McLachlan,
on Lot No. 1, Con. 18, of the Township of Himsworth, Ont. |

6515—March 13—Granting leave to the Wood Products
Co., of Canada, Limited, of Toronto, Ont., to erect, place,
and maintain certain wires across the lands and tracks of the
G.T.R. at' Donald, Township of Dysart, County of Hali-
burton, Ont.

6516—March 12—Authorizing the C.P.R. to use and
operate six bridges on the Owen Sound section, Ontario
Division, of its line.

6517—March 12—Authorizing the Central Ontario Rail-
way to construct, maintain and operate branch line to and |
into the premises of R. J. Graham Co., Frankford, Ont.

6518—March 9 Granting leave to the C.N.O.R. to con-
struct its railway across six highways in the Township of
Gloucester, County Carleton, Ont.

3 6519—March 12—Granting leave to the Saraguay Electric

Light and Power Co. to'maintain wires actoss the tracks and
roadbed of the Cp.R, 4 Prudhomme Avenue and Cote

treet, Lud R - .
ff Hocbemoad, in the municipality of Notre Dame, County

C.P.R to use and)|

6520—March 15—Approving plans of the C.P.R. for pro-
posed rearrangement of the interlocking plant at Richmond
Street, London, Ont., where the same cross the tracks of the
London Street Railway Co. at Richmond Street.

6521—March 12—Granting leave to the Chemin de Fer
de Colonization du Nord to construct its railway across the
highways and divert certain portions of the said highways
between Nominingue and a point ten miles north-west in the
Province of Quebec.

6522—March 16—Granting leave to the rural munici-
pality of Hamiota, Man., to erect, place, and maintain its
wires across the track of the C.P.R. at public crossing two

| miles south-east of Hamiota, Man.

6523—March 13—Granting leave to the G.T.R. Co. to
build a bridge and construct approaches thereto for vehicular
traffic for the purpose of a farm crossing over the tracks of

| the G.T.R. at M.P. 125.12 on the farm crossing of Anthony

M. Dickie, Township London, County Middlesex, Ont.

6524—March 16—Authorizing the municipal corporation
of the Township of Wainfleet, Ont., to lay and thereafter
maintain a culvert under the tracks of the Buffalo and Lake
Huron Division of the G.T.R. Co. wher2 the same crosses
the sideroad between Lots 23 and 24, Con. 1, Township of
Wainfleet, Ont.

6525—March 16—Granting leave to the Essex Terminal
Railway Co. to join with its line or track the line or track
of the Ontario and Quebec Railway Co. (C.P.R.) at or near
McDougal Street, Township Sandwich West, Ont., and
amending Order No. 5204, dated the 20th of August, 1908,
by striking out the words, “On the gravel road.”

6526—March 16—Authorizing the G.T.R. Co. to con-
struct a branch line to and into the premises of C. A, Larkin
on Lots 156 to 161, inclusive, north of Longfellow Avenue,
and Lots 169, 170 and 171 south of Longfellow Avenue, To-

| ronto, Ont.

6527—March 16—Authorizing the C.P.R. to construct,
maintain, and operate branch line in the city of Stonewall,

| Man., commencing at the end of the spur already constructed
| for Messrs. Williams & Co. at Balmoral Road, and extending

thence in a south-easterly direction to and into the premises
of A. Patterson & Co., at Stonewall, Man.

6528-—March 16—Granting leave to the Bell Telephone

| Co. to erect, place and maintain its aerial wires across the

tracks of the St. Guillaume Branch of the C.P.R. at public
crossing 1% miles east of Farnham, Que.

.6529—March 16—Approving location of the proposed new
station and freight shed at Weston, Ont., of the Toronto,
Grey and Bruce Railway (C.P.R.)

6530—March 17—Approving location of the C.N.O. Rail-
way Co. through the Township of Roberts, in the District of
Algoma, Ont,

_6531-—March 17—Directing the G.T.R. to construct,
maintain, and operate a spur to and into the premises of

| Messrs. Christiem Henderson & Co., County York, To-

ronto, Ont.

6532—March 17—Granting leave to the C.P.R. to con-

| Struct its railway across the highways in the Township of

Bentinck, County of Grey, Ont.

6533—March 17—Approving temporarily agreements of
the Bell Telephone Co. with various rural telephone com-
panies, provided that the tolls charged by same are not
higher than was charged immediately previous to 13th July,
1906, authorized by law.

6534—March 18—Approving location of the new stations
at Sorel, Que., of the Quebec, Montreal and Southern Rail-
way; also at Pierreville, Que.

6535—March ‘18—Rescinding Order No. 6490, dated
March 8th, 1900, in regard to engines weighing 100,000
pounds or over being equipped with steel-tire wheels on or
before the 1st December, 1909, and in the event of failure
to comply with such Order on and after said date a penalty
of $100 be imposed.
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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

Printed forms for the purpose will be fur nished upon application.

projected, contracts awarded, changes in staffs, etc.

TENDERS.
New Brunswick.

MONCTON.—Tenders will be received up to April 3rd,
for changing opera house in the City of Moncton into offices,
council chamber, etc. J. Edington, City Engineer.

Quebec.

QUEBEC.—Tenders will be received up to the 12th of
April for iron castings, brass castings, lead pipe and pig
lead, cement, brick and drain pipes, required by this depart-
ment for the years 190g9-1910. Jer. Gallagher, W. W. Engi-
neer,

KNOWLTON.—Tenders for fittings for Post Office will
be received until Tuesday, April 13, 1909. Plans and speci-
fications may be seen on application to Mr. H. Hunt, Clerk
of Works, Public Building, Knowlton, Que., and at the De-
partment of Public Works, Ottawa. Napoleon Tessier, sec-
retary, Department of Public Works.

Ontario

FONTHILL.—For erecting church of brick, with stone
basement. Address George C. Brown, clerk, up to Monday,
April 12th.

NEW DUBLIN.—The undersigned will receive tenders
up to Monday, the sth of April, 1909, for crushing 1,000 cords
of stone. - Address, J. B. Barry, Township Clerk.

NORTH BAY.—Tenders addressed to the undersigned
for additions to fittings, North Bay Post-office, will be re-
ceived until Tuesday, April 13, 190g. Plans and specifica-
tions may be seen on application to Mr. L. A. Gauthier, care-
taker, Public Building, North Bay, Ont., and at the Depart-
ment of Public Works, Ottawa, where all necessary informa-
tion can be obtained, Napoleon Tessier, Secretary, Depart-
ment of Public Works, Ottawa.

OTTAWA.—Tenders will be received at the office of the
Commissioners of the Transcontinental Railway until the 8th
of April, 1900, for the construction and erection of a steel
and concrete bridge and approach spans over the Red River
between Winnipeg and St. Boniface. Plans may be seen and
full information obtained at the office of the Chief Engineer
at Ottawa and also at the office of the district engineer at
St. Boniface, Man.

OWEN SOUND.—Tenders addressed to the undersigned
for fittings, post-office customs and inland revenue offices
at Owen Sound will be received until Tuesday, April 13, 1909Q.
Plans and specifications may be seen on application to
Messrs. Forster and Clark, architects, Owen Sound, and at
the Department of Public Works, Ottawa, where all neces-
sary information can be obtained. Napoleon Tessier, Secre-
tary, Department of Public Works, Ottawa.

TORONTO.—Tenders will be received up to noon on
April 30th, 1900, for supply of Underground Cable. Address,
Joseph Oliver, (Mayor), Chairman, Board of Control.

CORNWALL.—Tenders will be received until May 15th,
1909, for steel spans and concrete abutments for bridges.
Address—Township Clerk of Charlottenburg, Cornwall, Ont.

OTTAWA.—Tenders will be received up to the 1 sth of
April for supplying and delivering the coal required for the
Dominion Government steamers at St. John, Halifax, Pic-
tou, Sydney, and Louisburg, and also the coal for the Sorel
Shipyard and certain fog alarm stations in ithe Strait of Belle
Isle, Gulf of St. Lawrence, River St. Lawrence, Nova Scotia,
and New Brunswick, all in accordance with specifications
prepared by the Department. Specifications and detailed in-
formation can be obtained here and from the agents' of this
department at Montreal, Quebec, St. John, Halifax, Pictou
and Charlottetown. G. J. Desbarats, Acting Deputy Min-
ister of Marine and Fisheries.

Manitoba.

BRANDON.—Tenders for cement will be received until
April 16th for the supply of one thousand to two thousand
barrels of Portland cement. W. H. Shillinglaw, City Engi-
neer; Harry Brown, City Clerk. (Advertised in the Can-
adian Engineer.)

WINNIPEG.—Tenders will be received until April 13th
for the supply of forms, material and labor involved in the
coastruction and placing of concrete footings required for
the steel towers of the city of Winnipeg transmission system
from Point du Bois to Winnipeg. The successful tenderer
will be required to commence work about May. Address:
Lamport & Ferguson, solicitors, Canada Life Building, To-
ronto, Ont.

WINNIPEG.—Tenders will be received up to Thursday,
April 15th, 1900, for the manufacture and delivery at Winni-
peg of two testing transformers, viz.: One 30 k.w. at 80,000
volts:, and one 200 k.w. at 200,000 volts, also for control
equipment therefor. Copies of the instructions to bidders,
specifications and forms of tender may be obtained at the
power engineer’s office, Carnegie Library building, Winni-
peg, Manitoba. These specifications may also be seen at the
office of Smith, Kerry & Chace, Confederation Life Building,
Toronto, Ontario. M. Peterson, secretary, office of the Board
of Control, Winnipeg, Man.

BRANDON.—Tenders for cement will be received until
Friday, April 16, 1909, for the supply of one thousand to two
thousand barrels of Portland cement, for the City of Bran-
don for ithe coming 'season. Specifications and form of
tender may be obtained on application to W. H. Shillinglaw,
city engineer, Brandon. Harry Brown, city clerk.

WINNIPEG.—Tenders for supply of from 70 to 80 Port-
able Voting Compartments constructed of either .wood, iron
or steel for use in municipal elections, will be received up to
April 5, 1909. M. Peterson, secretary, Board of Control
Office.

Saskatchewan.
BELLE PLAINE.—Tenders will be received up to April

15th, 1909, for the construction of the Stony Beach Rural
Telephone Company’s telephone lines. All material will be

supplied, and the poles distributed. Address, John Poyser,
Secretary-Treasurer.

SASKATOON.—Tenders will be received until Tuesday,
April 13th, 1909, for all labor necessary for laying water
mains and sewer pipes, and furnishing certain materials there-
for. Plans and specifications may be seen at the
office of the Chief Engineer. J. H. Truesdale, Esq., City
Clerk, Saskatoon; Willis Chipman, C.E., 103 Bay Street,
Toronto.

WEYBURN.—Tenders will be received until April :th,
1909, for pipe-laying, water tower, cast iron pipe, and fre
hydrants and valves for the town of Weyburn. Geo. k. ss,
secretary-treasurer; Willis Chipman, chief engianeer. (Ad-
vertised in The Canadian Engineer.

Alberta.

LETHBRIDGE.—Tenders will be received up to April
toth, for the whole of the work required in the erection of a
fireproof hospital for the trustees of the Galt Hospital. Ad-
dress, C. B. Bowman.

MEDICINE HAT.—Tenders for drilling a gas well will
be received until April 30th. W. P. Morrison, City Engineer.
(Advertised in the Canadian Engineer.) :

British Columbia.

PRINCE RUPERT.—Tenders will be received - up to
the 27th April, 1900, for the erection and completion of  a
reinforced concrete wharf with timber, superstructure at
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. Prince Rupert, B.C. Plans at the offices of the Government
~ agent, Prince Rupert; of the Government agent, New West-
~ minister; of the provincial timber inspector, Vancouver, and
at the Public Works Department, Victoria, B.C. Edward
~ Mohun, Assistant Engineer, Public Works Department, Vc-
* ‘toria, B.C.
———”*—-

CONTRACTS AWARDED.

New Brunswick.

MONCTON.—The following tenders were submitted to
the Water and Light Committee for two electric turbo pumps :
Canadian Crocker Wheeler Co., Montreal, P.Q., f.o.b. Monc-
ton, $3,660; Goulds Manufacturing Co., Syracuse, N:¥
f.o.b. Moncton, $4,200; R. H. Buchanan, Montreal, P.Q.,
- f.0.b. Moncton, $3,093; Canadian Buffalo Forge Co., Mont-
real, P.Q., f.o.b. Montreal, $3,180; Peacock Bros., agent
English firm, f.o.h., Montreal, $3,435; Canadian Fairbanks
Co., Montreal, P.Q., f.o.b. Montreal, $4,768; Canada Iron &
Foundry Co., Toronto, f.0.b. Moncton, $4,127; Canada Iron
& Foundry Co., Toronto, Ont., erected, $4,500; Drummond
McCall Co., Montreal, erected, $5,780.40; The John Mec-
Dougall Caledonian Iron Works Co., Montreal, erected,
$5,440. They are to be analyzed by the City Engineer.

- Nova Scotia.

AMHERST.—Rhodes Curry & Company, of Ambherst,
have lately secured a contract for two parlor cars from the
Halifax and South Western Railway.

Quebec.

MONTREAL.—The Montreal and Southern Counties
Railway have given the contract for paving Common, Grey,
Nun and Youville Streets, to the Sicily Asphaltum Paving
Company.

Ontario.

DUTTON. — James A. Bell, township engineer, has
awarded the contract for digging the Douglas drain to Wm.
Stidwell, of Dutton, and Thomas Everiste, of Wallacetown,
whose contract price is $200.

NORTH TORONTO.—Tenders were opened for the 140
foot timber bridge at Lawrence Heights. Bridge was 24 feet
high and bents rested on concrete piers. Tenders were as fol-

_ lows :—
No. Name and Address. Amount,
*1st. " Mr. D.'M. McLennan, Weston ...... $3,055 oo
2nd. Messrs. McKenzie, Lansing, ........ 4,400 00
3rd. Messrs. Farrell & McCarthy, Toronto 4,700 0o

4th. Messrs. Green & Sinclair, Toronto and

OwWen  SOUNTR, 26~k Ve vty » 4,797 00

sth. Messrs. Gale & Co., Oshawa and North
PHOTORLO Ly s 's 0. T TR SR il an, 5,000 00
Oth' & Mr." Kitby, Toronto . e« it illic. 44§ 5,382 0o
7th. Mr. Peter Arnot, Toronto .......... 5,682 oo
8th. W. S. Oliver & Co., Toronto.......... 6,004 oo
oth. R. MacMannus & Co., Hamilton .... 6,736 oo
Engineers’ approximate estimate .... 4,850 oo

Walter Scott Brooke, Assoc. M. Inst. C.E., etc., Engineer.

*Accepted.

TORONTO.—The Property Committee of the Board of
Education accepted the following tenders in connection with
the enlargement of Riverdale High School: Mason work, H.
Lucas & Soms, $21,500; carpenter work, W. Williamson,
$11,572; plastering, T. Blackburn & Son, $2,180; painting,
Hughes & Company, $1,800; plumbing, Keith & Fizsimons,
$885; roofing, A. B. Ormsby & Company, $1,767; heating
and ventilating, Fred Armstrong Company, $4,600; steel
fireproofing, Expanded Metal Company, $o11; heat regula-
tion, J°hf‘§t°“ Temperature Regulation Company, $367;
electric wiring, Bennett & Wright, $86; structural steel, Reid
& Brown, $783—total, 46,65, }

Tenders in connection with the enlargement of Kent
:c:ool.wgre accetpt.e_d_,” ff‘?l,lpws: Masonry, H. Lucas & Son,
49,200; CIrpERtETmg, Fraok' Armstron 24,487 : ter-
ing, T. Blickburn & Son e’ g, $24,487; plaster

% 8$3,150; painting, R. J. Wray,

$2,500; plumbing, Bennett & Wright, $1,520; roofing and
tinsmithing, Flowers & St. Leger, $2,108 ; structural steel,
Reid & Brown, $4,172; heating and ventilating, Fred Arm-
strong, $4,105; reinforced steel, Expanded Metal Company,
$1j818; heat regulations, Johnston Temperature Regulation
Company, $1,040; electric wiring, Bennett & Wright, $25—
total, $97,700.

The tenders of the Expanded Metal Company for rein-
forced steel for the Fern Avenue School and the Girls’ Home,
at $236 and $562, respectively, were accepted.

TORONTO.—The following is a statement of the prices
submitted by the Canada Foundry Company, of Toronto, to

City of Toronto, for a supply of cast iron water pipe. Ten-
der No. 1 was accepted :—

7] 3} 7 %) :_C{. 8,

28.94 &4 a8 54 34§

REng B Ry o8 o8
Tender t~§~= 9~ g2 g= §=

Ab B B 85 76 75

"B *2 S8 b8 28 28
NoTs Tl e s vt e aailis $4.15 $4.63 $6.60 $ 9.90 $13.90 $18.70
NSt a o i nad ol e 3 314 4.20 4.70 6.66 10.08 14.16 19.20
Approximate weight per length—

150-180 250 360 510-540 749-810 1,050

TORONTO.—The Board of Control awarded the contract
for the construction of the first section of the trunk sewer to
the Godson Contracting Company for the sum of $138,528,
this including $10,000 for the cost of the vitrified brick in-
vert. The cost per foot for the concrete sewer, exclusive of
the brick lining for the lower half, is $10.07 per foot for the
6,386 feet to be laid. The section of the sewer to be con-
structed is from the corner of Duchess and Jarvis Streets to
the east end of Mark Street on the Don Esplanade, and will
consist of 1,072 feet of tunnel, 7 feet 6 inches in diameter ;
2,419 feet of tunnel, 7 feet g inches in diameter; 1,556 feet of
8-foot tunnel and 437 feet of 8-foot 6-inch tunnel.

PORT ARTHUR.—The E.R.L. and T. Commissioners
awarded the contract for rails to the Dominion Equipment &
Supply Company, of Winnipeg, and for spikes and bolts to
the Marks Clavet Debie Company, Limited, of Port Arthur.
Manitoba, ;

WINNIPEG.—At a special meeting of the School Board
the tender of Saul & Irish to erect the La Verandrye school
in Fort Rouge, using Manitoba pressed brick, for $69,020
was accepted. The building committee was authorized to
call for tenders for the installation of a heating and ventilat-
ing system.

WINNIPEG.—On account of the recommendation of the
city engineer in favor of Mexico asphalt, the tender of Allo-
way & Champion for E grade Ebano asphalt has been recom-
mended by the Board of Control. The price is $28.09 per
net ton, being the lowest in price per square yard of pave-
ment of the several tenders received. From 2,500 to 3,500
tons will be required and delivery will begin on May 15, the
daily deliveries to run from 120 to 180 tons.

Alberta, :

CALGARY.—Contracts have been let for the excavation
of 60> miles of canals and ditches, which when completed
and added to the already extensive irrigation system in oper-
ation will serve the entire western section of the C.P.R.
irrigation block. Foley, Welsh, & Stewart were successful
in securing the contract, and will commence work on April
15. The contracts involve the handling of over 2,500,000 yds.
of material. The main distributary of this portion of the
system to be forty feet in bed width, carrying 6% feet of
water. The tract to be served lies east of Calgary to the
Edmonton branch between Rosebud and the Berry River,
the total acreage being in the neighbourhood of 250,000.

MEDICINE HAT.—In connection with the construction
of the huge irrigation ditch of the Southern Alberta Land
Company, near Medicine Hat a number of tenders were
entered, and it is understood that the figures of J. D. Mc-
Arthur are the lowest. The contract calls for the construc-
tion of 45 miles of ditch to carry water for the irrigation of
400,000 acres of land. A short distance beyond the point
where the water is taken from the Bow River is one huge
piece of excavation which calls for the handling of over



470 THE CANADIAN ENGINEER

April 2, 1909.

1,300,000 cubic yards of earth. At that point is a high cliff
or hill 8,100 feet in length, and with an average height of
50 feet, which must be cut through and the material carried
away where it will not interfere. The whole of the work calls
for the excavation of over 3,000,000 cubic yards of material.
It is understood that Mr. McArthur is getting his outfit
together, and will be ready to ship it next week. ' The start
will be made with teams and scrapers, but at least six steam
shovels will be put on later.

British Columbia.

VICTORIA.—The City of Victoria has awarded a con-
tract for 55 gate vdlves to Prior & Company, of Victoria, as
follows: 15 12-inch, $44.15 each; 20 8-inch, $19.41 each;
20 6-inch, $10.63 each. For rough lumber, J. A. Sayward,
Victoria, $10 per 1,000 ft.; for paving blocks, J. A .Sayward,
3x8x 3%, $8.75 per thousand; 3 x 8 x 4, $10 per thousand;
3x8x5, $12.50 per thousand.

NELSON. — The Allis-Chalmers-Bullock Company will
be given the contract for putting in the turbine and gener-
ator at the city power plant to complete the second unit at
Bonnington Falls. The cost is about $75,000.

VICTORIA.—Tenders for crushed rock and for rock,
uncrushed, but delivered at the city crusher were as follows:
George Oliver, uncrushed rock, delivered at the Esquimalt
and Nanaimo Railway depot on cars, at $1.70 per
cubic yard ready for the crusher; Luny Brothers,
crushed rock, delivered in various localities, $1.90, $2, and
2.08 per cubic yard; Lineham-Scott Sand and Gravel Com-
pany, delivered to crusher, 84c. per yard, the city crusher to
be stationed at Mount Tolmie. This amount included roy-
alty and delivering to any part of the city, the city to do the
necessary blasting and crushing; John Haggerty & Com-
pany, $2.25 delivered to any part of the city. A bid for haul-
ing alone was also made by the same firm at goc. per yard.
A tender, which was not signed by the tenderers, was also
received at a figure of $1.50 per yard delivered at ithe
crusher. The committee will recommend to the council that
the tender of the Lineham-Scott Sand and Gravel Company
be accepted. Tenders for the supply of teams and men for
street sprinkling purposes were also received. The city sup-
plies the carts and water. The tenders were as follows :
E. E. Hazen, yoc. per hour for man and team for day work,
and 75c. per hour for night work ; George Burt, 55c. per hour
per team; James Richards, s7%c. per hour per team; Hag-
gerty & Company, s8%c. per hour per team; W. Simmons,
70¢. per hour per team for day work and $1 for night work.
The committee will recommend to the council that the tender
of George Burt be accepted.

- ew e
RAILWAYS—STEAM AND ELECTRIC.

Quebec,

MONTREAL.—The Montreal Street Railway contem-
plates making several extensions to its lines.
Ontarlo.

DUNNVILLE.—The by-law to grant $35000 bonus to
the Dunnville, Wellandport & Beamsville Railway in Moul-
ton township was defeated. )

NEW HAMBURG.—The People’s Electric Railway $20,-
ooo by-law was carried here March 29 by g9 majority.

HAMILTON.—The street railway company has made
formal application to the city for permission to start the
work of laying the new tracks on James Street, from Herki-

‘mer to Barton Streets.

NIAGARA FALLS.—The construction of a new railroad
to connect Canadian railway systems with the Lehigh Valley
is contemplated. Interests co-operating with the Niagara,
Lockport and Ontario Power Company in the proposed road
are said to be the Grand Trunk and the Pere Marquette
systems. The plan proposes a third-rail double-track road
in an almost direct line from Niagara Falls, at a point near
Devil’s Hole, to Lockport. The railroad, as now planned,
will be built to Batavia and ultimately may be extended to
Rochester. :

OTTAWA.—The Cobalt Range Railway Company’s bill
was reported by the Commons Railway Committee this
week. The company is authorized to construct the following
lines: From Haileybury to Elk Lake via Bucke, Firstbrook,
Barr or Hudson, Lundy, Auld, Cane or Henwood, Barber,
Tudhope or Bryce and James, thence to Gow Ganda Lake.
From Ville Marie, Que., to Opasilica Lake, and thence to the
N.T.R. The company must begin to build within two years,
and must complete construction within five years.

PORT ARTHUR.—Extensive improvements will be
made this summer to the Duluth extension of the C.N.R. Ry.
Among other changes to be made, the track will be re-tied
and ballasted and put in good shape generally. The bridges
will also be repaired.

TORONTO.—A new lease was given the Toronto Sub-
urban Railway by the railway committee this week. It pro-
poses to continue its line at present built to Weston, up to
Brampton and along through Peel, Wentworth and Welland
Counties, to Port Colborne. It also proposes to continue its
line at present built as far as Lambton Mills along to Hamil-
ton, and on through Wentworth and Lincoln Counties to
Niagara Falls. It was decided to give the company two
years in which to start and five to finish the work.

Manitoba. 3

WINNIPEG.—The building of the new St. Boniface
depot for the Canadian Pacific Railway will be commenced
at once on the site a short distance off Provencher Avenue.
The new building will be up to date in every respect.
Saskatchewan,

PRINCE ALBERT.—The C.N.R. have a force of men
building the big approaches to the traffic part of the bridge
on the north side of the river. The ground is being blasted
with dynamite so that the piles can be driven; the traffic
part of the bridge will be ready for use when the ice goes
off. The false work is now all out from under the bridge,
but it will take some time to complete the work of riveting
the superstructure. The completion of the swing portion
is being hurried so that the bridge can be opened as soon
as navigation is possible.

British Columbia,

VANCOUVER.—Mr. H. E. Beasley, who was formerly
superintendent of the C.P.R. Pacific division, has been ap-
pointed chief official on Vancouver Island, and will have
charge of all the lines there. Mr. R. Marpole, chief execu-
tive assistant, Mr. H. E. Beasley and Mr. H. J. Camble,
special engineer, will make a tour of inspection of the various
lines and construction work that is being done on Vancouver
Island.

VANCOUVER.—In the near future it is expected the
Canadian Pacific will cease running steam locomotives “nto
the city, and that the trains will be hauled into the station
from Vancouver Junction by electric power. The possibilicy
of the change being made was confirmed by Sir Thomas
‘Shaughnessy, but no definite decision has yet been reached

VANCOUVER.—Grading on the Alberni branch of the
E. & N. railway between Nanaimo and French Creek is about
completed. The contractors are now engaged on a heavy
piece of rock work. It is expected that the rails on this
section will be laid before the end of June, when train ser-
vice will be inaugurated. No decision respecting work on
the extension beyond French Creek to Alberni has been
reached. The plans of the revised survey have been sent
for approval to Winnipeg and Montreal.

Foreign.

CUBA (HAVANA).—President Gomez signed a contract
giving the Cuba Railway Company a subsidy of $6,000 per
kilometre for the comstruction of a branch from the main
line at Mary{ to Manzanillo by way of Bayamo.

e —
LIGHT, HEAT. AND POWER.

Quebec. ;
MONTREAL.—With the view to the appointment of Mr.
R. S. Kelsch, of Montreal, to be consulting engineer for the

City of London, Ont., the Mayor of London, accompanied
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by Ald. Stewart, of that city, visited Montreal last week. It
is understood that Mr. Kelsch has practically accepted the
offer, though the final details of the appointment have not
yet been settled. Mr. Kelsch is at present consulting engi-
neer, with the Montreal Light, Heat and Power Company.
The new work at London involves the expenditure of over
$1,000,000, and includes the erection of a new light and
power plant.

SHERBROOKE.—A new schedule of electric light rates
has been submitted to the ratepayers. The most important
changes are the following: Consumers will be charged at
the rate of sc. per kilowat instead of 1oc. as heretofore.
There will be no rent charged for meters, and to make up
for this, each person will have to furnish his own globes.
Ontarlo.

BROCKVILLE.— I'hc Beach “ompany, of Iroquois, hve
valuators out arranging to purchase a pole route for an elec-
iric power line from Iroquois to Brockville.

BROCKVILLE.—At a meeting of the Town Council,
Board of Trade, Trades and Labor Council, and Light and
Water Commissioners, a resolution was passed that Mitchell
Bros., consulting engineers, of Toronto, be requested to
miake a report relative to the cost of extensions, requirements
and working economies of the light and water plant.

LISTOWEL.—The by-law for an electric light plant will
be voted on, April 19. The sum is now fixed at $12,500.

PORT ARTHUR.—The Ontario Cabinet are expected to
give a decision shortly regarding an application by Port
Arthur for a lease of the water power at Kakabeka Falls,
where the Government are having a large dam constructed.
If their application is granted, the City of Port Arthur in-
tend erecting a power plant.

TORONTO.—A proposal was made this week to the
Hydro-Electric Power Commission by gentlemen concerned
in the electric railway project which is designed to connect
Guelph and Stratford. Branches are also planned to Fergus
and Elora and from New Hamburg to Woodstock via Platts-
ville. Eventually the road will come down to Toronto from
the north-west. The system as at the present outlined covers
some 150 miles, and the proposal made to the Commission
is that the company should distribute Niagara power in such
distriots as the Hydro-Electric Power Commission does not
penetrate. New Hamburg is prepared to bonus the company
to the extent of $20,000 with the stipulation that it will
undertake this work, thus bringing Niagara power into new
fields. The company would use power obtained from the
Hydro-Electric Power Commission for its own service.
Foreign.

EL PASCO (TEXAS).—Headed by Dr. B. Franklin
Pearson, a Canadian syndicate has secured a concession from
the Mexican Government for the construction of two dams on
the Conchau River, at a cost of approximately $8,000,000,
and will produce gold. The upper dam, for the purpose of
generating electric power for lighting and manufacturing,
will cost two and a half millions, and will produce power for
Santa Rosalia, Parral and neighbouring towns.. The  lower
dam will cost between five and six million dollars and will
be devoted to flood water irrigation for three hundred thou-
sand acres of farming land in Concha valley. Construction
on this dam is to start this year, and will be completed in
three years.

. o ——

SEWERAGE AND WATERWORKS.

Ontarlo. ‘ ] R

GUELPH.—The main trunk sewer will be finished, so
far as the brick work is concerned, in three weeks... The
sewer is now being built along Queen Street at a depth of
22 feet, and five hundred feet from the end of the brick work.

NEW TORONTO.—The township of Etobicoke on Wed-
nesday last presented a special bill b‘efox-'e‘the. Ontario Legs-
lature Private Bills Committee. The 'bxll comprised special
powers required by the township to assess a portion of the
township with ““Ea: » for the purposes of main

¢ East Toronto, B ' :
sewerage, sewage disposal and water ‘supply. The council

were represented by the reeve and members and Mr. 1.
Montgomery, who presented the bill. Mr. Phelan repre-
sented resident ratepayers, while Mr. Keith represented non-
resident ratepayers, and Mr. McKinnon the manufacturers.
Mr. T. Aird Murray, acting as engineer to the council, ex-
plained the scheme to the committee. Considerable opposi-
tion was raised to the method of apportionment of cost as
between the householders and manufacturers, but an amend-
ment was accepted to the terms of the bill giving full power
to the Council and Engineer of Railways Board to fix the
portion of cost payable by the manufacturers. The bill, as
amended, was passed. New Toronto is in a fair way now to
possess a complete sewerage scheme and water supply, and
the district should, with its new proposed sanitary conditions,
get rid of many of the objectionable features which have pre-
vented it from becoming a popular residential suburb.
OWEN SOUND.—Owen Sound is considering an expen-
diture of $100,000 to augment its water supply by drawing
on the Sydenham River at a height of 300 feet above the level
of the city. This will afford a gravity system, giving pure
water with plenty of pressure for purposes of fire protection.
The engineer believes that the filtration plan is feasible in
this case and his report to the Owen Sound Council will em-
body a recommendation to that effect.
PETERBOROUGH.—This week the electors voted on
by-laws to raise $120,000 to construct a waterworks concrete
dam, which carried by 169, and for $15,000 to build a power

| house, etc., to develop power in connection with the dam,

was defeated by 47 majority. The new dam will be paid for
by surplus revenue from the waterworks.

TORONTO.—Dr. Sheard, the Medical Health Officer,
has recommended to the Board of Works that two crema-
tories be erected in the city, one near Huron Street, north
of the C.P.R. tracks, and the other near Dufferin Street,
north of the C.P.R. tracks, at a cost of $90,000 or $100,900.
Manitoba.

WINNIPEG.—The civic board of works have granted
the request of the National Transcontinental Railway for
permission to lay a sewer emptying into the Red River. The
length of the outlet is about 400 yards and it will cost $20,-
000. The cost of the sewer, five miles in length, which will
be laid by the commission to the shops at Transcona, will
be about $170,000. )
Alberta. :

CALGARY.—Throughout the entire Bow River Valley
a series of test wells are about to be driven by the Canadian
Pacific with a view to determining the depth necessary to go
to secure good water. Careful records will be compiled so
that those acquiring land will be in a position to deter-
mine that most advantageous routine for the sinking of wells.
British Columbla.

VICTORIA.—The Alberni Waterworks Company has
been incorporated to supply water for domestic uses to the
town of Alberni, B.C.

—  eva——————

TELEPHONY.

Ontario.

BRANTFORD.—The Canada Automatic Machine Tele-
phone Co. will be operating by May 1st, according to the
announcement of General Manager Mackay. The rates will
be $25 for business and $15 per year for residential tele-
phones. ' "

ST. THOMAS.—The Bell Telephone Co. will ask for
tenders for the construction of its new office building, the
erection of which is to be commenced by May 1st.

— e
FINANCING PUBLIC WORKS.

- GLACE BAY.—At a recent meeting the Water Com-
mittee recommended that $7,000 be borrowed for repairs to
the town reservoir; also $13,000 for building a road to Sand
Lake, Pthing in a stiltzer scheme, and necessary repairs to
the water systém. The Street Committee asked council to
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authorize the ‘borrowing of $4,200 for the installation and
repairs to sewer culverts in various parts of the town.  The
reports were adopted by council.

TORONTO.—The City Engineer’s Department will re-
quire $190,000 to extend ' the city water service along St.
Clair, Danforth, Riverdale and Carlaw Avenues, and along
Gerrard Street East from the present terminus of the ex-
isting main. The money will be provided by an issue of
debentures.

—— e

CURRENT NEWS

Quebec.

QUEBEC.—A move is being made for the construction
of a modern union station for the Ancient City against the
time when the National Transcontinental enters, some two
or more years hence. It is proposed to acquire the Champlain
Market Hall and square as a site for the projected terminus,
which will be used not only by the new Transcontinental, but
by all railways entering the city. A conference was recently
held between the National Transcontinenta] Commission and
representatives of the city council, at which the question of
the transfer of the site for the proposed nmew Union Station
was discussed at length, and it was finally decided that the
Finance Committee would hold a meeting at once, and decide
upon what terms the necessary property would be transferred.

Ontario.

BROCKVILLE.—The town of Brockville is considering
a proposition to place two electric ’buses on the route
between Brockville and Prescott.

Foreign.

DENVER, COL.—Recently orders for analytical bal-
ances with the Ainsworth improved multiple rider carrier
have been received by Wm. Ainsworth & Sons, Denver, Col.,
U.S.A., from the United States Food Inspection Laboratory,
Denver, Col.; the United States Mint, San Francisco, Cal.,
and the Watertown Arsenal, Watertown, Mass.

—_——

MISCELLANEOUS.

Ontario.

TRENTON.—It is expected that work on the local sec-
tion of the Trent Canal will be resumed about the middle
of April, or a little before. Walls and piers built last summer
stand firm, and the work so far in connection with the canal
seems satisfactory. The temporary bridge at Glen Miller,
carried away by the heavy rain, has been removed and fe-
placed by a new steel bridge, which is a fine piece of work.
Contractors have just completed about twenty new dumping
cars, and-a great deal of other repair work has been going
on all winter. Work on Dam No. 2 stands firm, and appears
as if it would do so for a good many years. Teams have
been hauling stone from Dam No. 1 to 2, getting ready to
feed the big stone crusher. Messrs. Cameron and Murphy,
assistant engineers, have been busy up the line all winter,
and report everything in good shape.

British Columbia.

PRINCE RUPERT.—The Provincial Government is con-
sidering putting in a substantial public wharf at Prince
Rupert. The intention is to have the wharf put on concrete
piles, so as to overcome the damage from teredos. The work
is expected to cost about $60,000, and it will be commenced
with as little delay as possible.

—_——_—

PERSONAL.

MR. J. HUTCHEON has been appointed city engineer
of Guelph, Ont.

MR. JOHN M. WILSON has been appointed general
manager at Toronto for the W. H. Oliver & Company, engi-
neers and machinery sales agents,

MR. A. HERDT was appointed to the professoriate of
electrical engineering in the faculty of applied science at a

meeting ‘of the Board of Governors of McGill University,
Montreal, last week.

MR. H. E. M. KENSIT, Mem. Inst. E. E., of Smith,
Kerry & Chace, Toronto, is this week in Lethbridge, Alta.,
in connection with the awarding of tenders for the municipal
light, heat and power plant.

MR. T. W. SHEFFIELD, A.M.LLE.E., has been appoint-
ed general manager of the Toronto Electrical Maintenance
Company, 24 Adelaide Street West, Toronto, Ont. This new
company will undertake the inspection and maintenance of
electric light and power plants as well as all kinds of electric
repairing.

MR. W. F. SIMMONS, for seventeen years general
superintendent of the Kingston Light and Power Company,
of Kingston, Ont., and for the past four and a half years.
general superintendent of the Peekskill Lighting and Rail-
road Company, of Peekskill, N.Y., will represent R. W. Mar-
shall & Company in the Dominion of Canada.

MR. S. B. CLEMENT. B.Sc., who has recently been
appointed chief engineer of the Temiskaming and Northern
Ontario Railway, with head offices at North Bay, Ont., is a
graduate in civil engineering of McGill University and re-
ceived the degree of M.Sc. from the same university for
experimental research work in the hydraulic and testing la-
boratory. Mr. Clement has had practical experience in the
waterworks department, London, Ont., with the Canadian
Electric Company, Chaudiere Falls, P.Q.; the Canadian Nia-
gara Power Company, Niagara Falls; Canadian Pacific Rail-
way, Location Surveys and Resident Engineer on Con-
struction ; Temiskaming and Northern Ontario Railway, Lo-
cation Surveys. On the formation of Hydro-Electric Power
Commission he was appointed assistant engineer, but re-
signed in July, 1906, and returned to T. & N. O. Railway as
assistant to G. A. McCarthy, chief engineer, which position
he held until appointment as chief engineer. Mr. Clement
is also an associate member of the Canadian Society of Civil
Engineers.

e S

OBITUARY.

MR. EDWARD S. PIPER for many years head of the
Piper Railway Supply Company, Toronto, died March 24th,
1900. Mr. Piper was 67 years of age, and spent his life in
business in Toronto. He invented several devices that had
to do with railways, and had the satisfaction of seeing many
of them adopted.

—are——

"THE HADSEL MIXER.

In giving a description of the Hadsel mixer in a recent
issue an error occurred in stating that the drum which is sup-
ported on four 28-in. chilled cast iron rollers, was geared on
steel 1-in. beam, this should have been I-beam instead, also
that instead of discharging one yard of concrete per minute
should have read that the drum in four revolutions mixes a
half yard of concrete in thirty seconds.

B —

PATENTS.

Below will be found a list of patents recently granted to
Canadian inventors in Canada and United States which is
furnished by Messrs. Fetherstonhaugh & Co., Patent Bar-
risters, Solicitors, etc. Head Office, Royal Bank Building,
Toronto.

Canadian Patents.

J. Muir, Brantford, Ont., concrete mixers; W. Camp-
bell, Cobourg, Ont., device for gripping articles to be sli ved ;
C. R. Marks, Hamilton, Ont., hot water or steam radiators ;
W. J. Graham, Toronto, Ont., junction boxes; W. S. Atwood,
Montreal, Que., side stake for cars; J. McCluskey, North
Bay, Ont., cattle-guard.
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MARKET CONDITIONS.

Montreal, April 1st, 19cq.

Nothine serves to show the general trend of industrial affairs more
than the disposition which is now manifesting itself in the iron and steel
trades to ieduce wages. Some little time ago it was said that no reduc
tion in wages was contemplated as a result of the reductions being made
in the price of iron. During the past few weeks, however, a different tune
has been played. Several instances of -reductions were reported, and
it is now stated that a general decline is about to take place. Some time
-around the beginning of the month is the time mentioned as likely, but it
is also stated that the decline may be delayed until the month is well
advanced. The extent of the reductions are said to be from 15 to 20 per
cent. in the iron trade, 5 to 10 per cent. in the sheet trades, and about
2 per cent. in tin plate. It is added, however, that these reductions will
mot have much effect on the selling price of goods, as freights and values
of ore in the ground are the prime factors in cost. However, prices of
pig are now dropping steadily, if slowly, and buyers are holding off in
the matter of making purchases in order to get the low point. Iron is
being melted right along but practically none is being sold, so that the
situation is anything but strong. At the moment, the feeling throughout
the trade is one of pessimism almost although many express the view
that such a feeling is rot justifiable.

The pig-iron market in Great Britain is very flat and prices are gener-
ally lower. Stocks of warrants are increasing at the rate of about s,000
to 6,000 tons per week. Pessimistic advices from the United States and
from Germany are not improving the sentiment in the home trade.

In Canada, the situation seems to bhe better than anywhere else, from
all that can be learned. The representative of one of the most prominent
rms in the trade said recently :—“I consider that Canada is more fortu-
nate than any other of the commercial countries, just now. There are
none (_)f the unsettling problems to face here which are disturbing other
countries. Tariff matters are all settled, for the time being, at least, and
ne strikes are looming up, so far as can be seen, while the question of
Wwar is never seriously discussed. The finances of the country are on a
sound basis and if disturbing factors in other countries were only removed
there would seem to be no obstruction to an active business developing
right away. It looks as though Canada would continue for many years
to be in the best position of any country in the world.”

., At the present time, business is naturally uncertain and on the dull
su!e. However, it is not at all discouraging. Each day brings its little
grist of orders from those who cannot any 'onger put off making pur-
chases, and while this is not the most satisfactory reason in the world
for business, it is better than not getting it at all.

Prices are steadv all round, no changes whatever being noticeable
during the past week.

Antimony. —The market is steady at o to o'4.

B_Il’ Iron and Steel.—Prices are steady all round, and trade is dull
Bar iron, $1.00 per 100 pounds: best refined horseshoe, $2.15; forged
‘ﬂ)n. $2.05; mild steel, $2.00; sleigh shoe steel, $1.00 for 1 x 3i-base: tire
steel, $1.05 for 1 x 3-base; toe calk steel, $2.40; machine steel, iron finish,
$2.10; smooth finish, $2.7s,

g Boiler Tubes.—The market is steady, quotations being as follows:—
2-inch tubes, 8%c.: 2%-inch, 1oc. ; 3-inch, 11%c.; 3%-inch, 14%ec. ; 4-inch, 10c.

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. 3cc. per roll of 400
square feet; No. 2, 3sc.; dry sheathing, No. 1, asc. per roll of 400 square
feet, No. 2, 28c. (See Roofing ; also Tar and Pitch).

Cement.—Quotations are for car lots, f.o.b., Montreal. Canadian
cement is §1.55 to $1.65 per 350-'b, bbl, in 4 cotton bags, adding roc. for
each bag. Good bags te-purchased at roc. each. Paper bags cost 2%c.
extra, or 1oc. per bbl. weight.
bbL in 4 jute sacks (for which add Sc. each) and $2.20 to $2.40 in wood.
Begian cement is $1.60 to $1.65 in bags—bags extra—and $2.10 in wood.

Chain.—The market is steady as follows:—¥-inch, $5.30; s-16-inch,
$4.05; M-inch, $3.65; 7-16-inch, $3.45; %-inch, $3.20; o-16-inch, $3.15; Sé-inch,
$3.05; %-inch. $3; 76-inch, $2.05; 1 inch, $2.0s.

Copper.—The market is about steady at 14% to 1sc. per Ib.
continues limited.

Explosives and Accessories.—Dynamite, so-lb. cases, s0 per cent. proof,
18c. in single case lots, Montreal. Blasting powder, 25-1b. kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator
caps, case lots, containing 10,000, 75c. per 100; broken lots, $1. FElectric
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,
=oc. per b, Fuses, platinum, single strentgh, per 100 fuses:—4-ft. Wwires,
$1.50; 6-ft. wires, $4; 8ft. wires. $4.50; 10-ft. wires, $s. Double strength
fuses, $1 extra, per 100 fuses. Fuses, time, double-tape, $6 per 1,000 feet.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are:—
Queen’s eHad, $4.40; Comet, $4.25; Gorbal’s Best, $4.25; Apollo, 103
0z., $4.35. Add 25c. to above figures for less than case lots: 26-gauge is
25c, less than 28-gauge. American 28-gauge and English 26 are equivalents,
as are American 10% oz, and English o8-gauge.

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

3 Iron.—Prices are rather higher, and the outlook is steadv. The fallow-
ing prices are ex-store: Canadian pig, $18.50 to $10.50 per ton; No. 1
Summerlee, $21 to $22; No. 2 selected Summerlee, $20.50 to $21.50; Carron
soft, $20.25 to $20.75; No. 3 Clarence, $19 to $20 per ton,

Laths.—See Lumber, etc.

Lead.—Trail lead is firmer, at $3.75 to $2.85 per 100 pounds, ex-store,

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

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mill
points, carrying a freight rate of $r.s0. At the moment, the market is ex-
ceptionally irregular and prices are uncertain. Red pine, mill culls out,
$18 to $22 per 1,000 feet; white pine, mill culls, $22 to $2s. 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, 2s-ft. poles, $1.35 to S$1.50 each; ao-ft.,
31.75 to $2; 35ft., $2.95 to $3.25 each, at manufacturers’ points, with «cc,
frexgl}t rate to Montreal. . Laths: Quotations per 1,000 laths, at points
carrying $1.so freight rate to Montreal, $2 to $3. Shingles: Cedar
shingles, same conditions as laths, X, $rs0; XX, $2.50; XXX, $a.

Nails.—Demand for nails is moderate, but prices are steady at §$. 30 per
keg for cut, and $2.25 for wire, base prices. L

dP:M-—qul fron.—The m‘uk.et continves steady at $33 for 8-inch pipe
and larger: $34 for 6-inch pipe; $34 for s-inch, and $34 for 4inch at the
foundry. Pipe, specials, $3.10 per 100 pounds. Gas pipe is quoted at
abm'l’t' $1 lclore than the above. . 3 o

pe.—Wrou, and Galvanized.—The market is i

fots being: !{-iﬂ. $5.50 with 63 per cent. off for b;:s:dy‘,n?o%erat:.nzed
off for galvanized; 3-inch, $5.50, with 50 per cent. off for black4 p; i
;e:xt‘.)'oﬁkfnrdgalvnnized. The discount on the following is 69 pe.rncel‘xt. poei;
or b:ack and so per cent. off for galvanized; Y¥-inch, $8.50; 3-inch, $11.50;

Demand

English cement is $1.65 to $1.85 per 350-lb. .

1-inch, $16.50; 1¥sinch, $22.50; 1%-nch, $27; z-inch, $36; 2%-inch, $57.50;
3-inch, $75.50; 3%-inch, $95; 4-inch, $1c8.

Rails.—Quotations on steel rails are necessarily only approximate and
deperd upon specification, quantity and delivery required.. A range of
$31.50 to $32.50 'is given for 6o-lb., 70-lb., 8o-1b., 8s-lb., go-1b., and 100-lb.
rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at
$27 to $29 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply,-64c. per roll; three-ply, 86c. per roll
of 100 square feet. (See Building Paper; also Tar and Pitch).

Rope.—Prices are steady, at gl%4¢c. per lb. for sisal, and 12¢. for Manila,
Wire rope, crucible steel, six-strands, nineteen wires; 4-in., $2.75; s-16,
$3.75; 3, $4.75; %, $6; 36, $7.25; ¥4, $8.50; 7, $10; 1-in., $12 per 100 feet

Spikes.—Railway spikes are in dull demand and prices are steady at
$2.30 per 100 pounds, base of 5% xo¢-16. Ship spikes are also. dull and
steady at $2.85 per 100 pounds, base of 5 x 10-inch, and 5§ x 12-inch.

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

Steel Plates.—The market is steady. Quotations are: $2.15 for 3-16;
$2.25 for 6, and $2.15 for ¥ andthicker; 12-gauge being $2.30; 14-gauge,
$2.15; and 16-gauge, $2.10.

Telegraph Poles.—See lumber, etc.

Tar and Pitch.—Coal tar, $4 per barrel of 40 gallons, weighing about
soo pounds, roofing tar, $3.15 per barrel; roofing pitch, No. 1, $1 per 100
pounds; and No. 2, soc. per 100 pounds; pine tar, $8.s0 per barrel of 40
gallons, and $4.75 per half-barrel; pine pitch, $4 per barrel of 180 to 200
pound. (See building paper; also roofing.

Tin.—Prices are 32c. to 32%4c.

Zinc.—The market is steady at s¥% to s¥{c.

* % o = i
Toronto, April 1st, 1909.

An improvement in the general tone of business is evident, and much
more material is being placed. This applies to metals and hardware as
we!l as to bricks and lumber. This week’s advices as to copper, tin,
lead, antimony, are that they all show more firmness. Steel is slightly
firmer in the British market, makers having more orders, though at the
same time (20th March), there was a break in price of Cleveland pig-iron
caused by absence of demand, and manufactured iron was selling “from
hand to mouth.”

New York advices ot Monday last contain some curious contrasts as
to steel prospects. ‘“More orders in sight,” say the display headings of
a daily, and also ‘““March affords record structural orders.” But in the
next column the reader is informed of the extremely low prices for both
material and erected work, and told that ‘“the lowest prices for structural
and fabricated steel in five years have come out during the week,”’—mean
ing the Gimbel Building contract, at $40 per ton erected. The American
rail mills are operating but about 3o per cent. of their capacity.

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

Antimony,—The market more active; price continues at 9%ec.

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

Boller Plates.—1-s-inch and heavier, $2.20.
pounds advance on plate.

Boiler Tubes.—Orders continue active. Lap-welded, steel, 1%-incn,
toc. ; 1Y%-inch, gc. per foot; 2a-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,

Bullding Paper.—Plain, joc. per roll; tarred, 4oc. per roll,
demand can be now reported, for shipment about rst April,

Bricks.—An active demand is now reported for common, and the market
is firmer at $o0.5s0 to $10. Pressed also selling freely. Red and buff
pressed are worth, delivered, $18; at works, 14,

con!am.—Pricc in 1,000-barrel lots $1.50 per barrel, including bags, or
$1.30 wlthout l?lgs. Smaller quantities, $1.55 to $1.60 per barrel, in load
lots delivered in town, and bags extra. No marked activity,

Coal Tar.—Nothing doing, price maintained at $3.50 per barrel.

Copper Ingot.—Outside market firmer and quite active,
unchanged at 13% to 14¢., with more enquiry.

Dgt.onltor Caps,—;sc. to $1 per 1o0; case lots, 7s5c. per ro00; broken
quantities, $1.

Dynamite, per pound, 21 to 25¢C., as to quantity,

) Noolll!g Felt.—Some little requests of late,
Price maintained at $1.80 per 100 lbs,

Fire Bricks.—English and Scotch, § ; i
—FE E » $30 to $35; American, $27.50 to $35
per 1,000. The demand has become quite active: !

£ FUBG-B-‘—Eloctrlo Blasting.—Double strength, per 200, 4 feet, $4.50; 6
cet, $5; 8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet,
?:e't.a feet, $4.50; 10 feet, $5. Bennett’s double tape fuse, $6 per 1,000

, . Galvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36
inches wide; 10-gauge, $3.05; 12-14-gauge, $3.15; 16, 18, 20, $3.35; 2224,
$3.50; 26, $3.75; 28, $4.20; 29, $4.50; 10, $4.50 per 100 lbs. Fleur de Lis—
28-gauge, $4.30; a6-gauge, $4.05; 22-24-gauge, $3.50. Queen’s Head—as-
gauge, $4.50; 26-gauge, $4.25. Sheets continue in active request.

Iron Ohain.—x-inch, $5.75; s-1Ginch, $s.15; ¥-inch, $415; 7-16-inch,
$3.05; Y-inch, $3.75; g-16-inch, $3.70; Sé-inch, $3.55; X-inch, $3.45; Z-inch,,
$3.40; 1-inch, $3.40.

"Bar l‘l.'o(’;-—$l~95 to $2, base, from stock to wholesale dealer. Market
well supplied. ;
: Iron Pll;:.—Black. ¥-inch, $2.03; 3-inch, $2.26; }{-inchh, sS:.Gg; ;g-}nc:.
3.16; 1-inch, $4.54; 1%-inch, $6.19; 1%-inch, $7.43; 2-inch, $9.90; 2%-inch,
$15.81; g-inch, $20.76; 3%-inc’h. $=6..'13: 4-inch, $29.70; 4%-inch, $38; 5-"10;!:
$43.50; 6-inch, $s6. Galvanized, ¥-inch, $2.86; $h-inch, $3.08; %-inch, $3.48;
g-l‘l:ch, $4-31h: ‘ltiinch, $6.19; xé‘-inc‘};, slsl.(“:fu%-mﬁh, nsc::.x;;; 2-inch, $13.50.
akers are holding prices stiff, and talk of an advance.

Lead.—Prices steady outside. This market still held at $3.80 to $3.90,
and more doing. . .

Lime.—Retail price in city 3sc. per roo Ibs. f.o.b., car; in large lots at
kilns outside city 22c. per 100 lbs. f.0.b., car. Small but steady consumptive
demand.

Lumber.—We quote dressing pine $32 to $35 per thous_ax!d: common
stock boards higher at $26 to $30.00; cull stocks,_Szo.: sidings, $17.50.
Norway pine is neglected in favor of Southern, whlch_ is much stronger
in fibre and the price well maintained. Hemlockscontmu&s to sell pret:}_\:
freely, and in car lots brings $16.50 to $17.00. pruce flooring is wortl
S:z.oi’ in car lots with stiffer feeling. Shingles firmer, price for Bnn‘sn
Columbia, $3.20. Lath higher at $4.25 for No. 1 and $3.75 for I."Io. 2 waite
pine 48:inch;-the a2-inch were in market at $1.30, but that is absurdly
low, and they are likely to bring much more; spruce laﬂ}s are no longer
seen here. The genera! building movement in the cxty‘shmulates demand

(Continued on Page 43).

Boiler heads 2sc. per 100

A moderate

Price here

principally for repairing.
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/THE HADSEL MIXER \
THE ROGERS SUPPLY COMPANY
3 King Street East, TORONTO
ALL BUILDERS’ SUPPLIES

LAURENCE, SCOTT & Co. Ltd.

NORWICH ENGLAND
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csn  WAR OFFICE
| INDIAN OFFICE
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Motor Driven Mine Hoist.

Manufacturers of DIRECT CURRENT Motors and Dynamos,
Goal 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, sse conain eew, Digep Blde,, Toronto, Can.
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" TENDERS CALLED FOR

CITY OF SASKATOON

PROVINCE OF SASKATCHEWAN.

TENDERS FOR EXCAVATING AND PIPELAYINC.

Sealed Tenders will be received by the City Clerk until
8 p.m. on Tuesday, April 13, 1909, for all labour necessary
for laying water mains and sewer pipes, and furnishing
certain materials therefor according to plans and profiles
dated April 1st, 1909.

Plans and specifications may be seen at the office of the
Chief Engineer, 103 Bay Street, Toronto, or at the office of
the City Clerk, Saskatoon, on and after April 1st, 190g.

WILLIAM HOPKINS, Esq.,
Mayor, Saskatoon.
J. H. TRUESDALE, Esq.,
City Clerk, Saskatoon.
WILLIS CHIPMAN, C.E.,
103 Bay Street, Toronto, Ont.

(Continued from Page 473).

for lumber and some good-sizéd bills are being filled, largely of hemlock,
spruce, and southern pine. Prices are well maintained.
Nails.—Wire, $2.25 base; cut, $2.70; spikes, $3. The usual demand.
= Pitch.—A little demand is perceptible; price continues at joc. per 100
s.

Pig Iron.—Business continues quiet; prices are fairly well maintained.
Clarence quotes at $z0.50 for No. 3; Cleveland, $20.50 to $21.00; in Can-
adian pig, Hamilton quotes $19.50 to $20.

Plaster of Paris.—Calcined, wholesale, $2; retail, $2.15. Trade quiet.
{ Putty.—In bladders, strictly pure, per 100 lbs., $2.25; in barrel lots,
2.08.

Rope.—Sisal, g¥c. per Ib.; pure Manila, 12%c., Base.

Sewer Plpe.—

4-in. 6-in. g-in.  1o-in. 124in.  24-in.
Straight pipe per foot ....... $0.20 $o.30 $0.6% $o.75 $ro0 $3.25
Single junction, 1 or 2 ft. long. .go 1.35 270 3.40  4.50  14.6§
Double junctions  ............ .50 2.50 . 5.00 vens 850 ..
Increasers and reducers ...... 1.0  2.50 4.00
IR T TR SR 2,00 3.50 7.50 15.00
L T S T R e 2.50 4.00 . 8.00 ever . 1500  eenes
In steady demand; price 73 per cent. off list at factory for car-load

lots; 65 per cent. off list retail.

. 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, 11-4 by 316 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. The following are prices per
gross ton, for soo tons or over: Montreal, 12-lb. $45, 16-lb. $44, 25 and
30-lb. $43.

Sheet Steel.—Market steady, at the former prices; 1o-gauge, $2.50;
12-gauge, $2.55; American Bessemer, 14-gauge, $2.35; 17, 18, and 20-gauge
$2.45; 22 and 24-gauge, $2.50; 26-gauge, $2.65; a8-gauge, $2.85. Quite a
quantity of light sheets moving.

Tank Plate.—3-16, $2.40 100 Ibs.

. Tool Steel.—Jowett’s special pink label, 10%c. Cyclops, 16c. “H.R.D.”
high speed tool steel 6sc.

WANTED

United States concern making water works specialty would like
to get in touch with some good contracting company or agent as
Canadian representative.

This device would appeal to every municipality in Canada.

Address, BOX 14 CANADIAN ENGINEER.

CITY OF MEDICINE HAT

TENDERS FOR CAS WELL.

TENDERS for the drilling of a well for the City will be
received at the office of the undersigned up to April 30th, 1909.

Tenders to be given as follows:

The contractor to furnish all labor, pipe, machinery and
material, anchor and shut in well in a practical manner, the
City to pay for all pipe which it is necessary to leave in the
well, or the contractor may tender to furnish labor only,
anchor and shut in well in a practical manner,

Specifications may be obtained by applying to the under-

signed.
W. P. MORRISON, b
City Engineer and Commissioner.

Tin.—Market more steady, with moderate activity.,
tained at 30% and 31c.

Wheelbarrows.—Navvy, steel wheel, Jewel pattern, knocked down, §21.35
per dozen; set up, $22.35. Pan Canadian, navvy, steel tray, steel wheel,
per dozen, $3.30 each; Pan American, steel tray, steel wheel, $4.25 each.

Zing Spelter.—Business quiet; market firm at $s5.25 to $s5.50, outside
market improved,

The price is main-

L 2R T I
Winnipeg, March 20th, 1909,

The building situation in Western Canada seems to grow brighter as
the days go by, and the dealers are, without exception, feeling elated at
the riospects. Many of them seem to think that the price of cement,
which has been cut down very low, will advance in the near future, but
no advance has yet been quoted, Other quotations remain steady and
the demand for all small lines is very great for this time of the year.
Business in lumber and ornamental wood-work is also reported to be
picking up, as many buildings which had been stopped for the winter are
now being pushed forward again,

The prices on the local markets are as follows:—

Anvils.—Per pound, 10 to 12%c.; Buckworth
10¥c.; anvil and vise combined, each, $s.50.

Bar Iron.—$2.50 to $2.60.

B and Ch $3 to $3.25 per 100 up to 1g-inch,

Building Paper.—4% to jc. per pound. No. 1 tarred, 84c. per roll; plain,
6oc.; No. 2 tarred, 62%c.; plain, s6e.

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

Cement.—$2.25 to $4.50 per barre!, in cotton bags.

Chain.—Coil, proof, ¥-inch, $7; s-16-inch, $5.50; ¥-inch, $4.00; 7-16-inch,
$4.755 Y-inch, $4.40; $-inch, $4.20; 3-inch, $4.05; logging chain, s-16-inch,
$6.50; ¥-inch, $6; !{-inch, $8.50; jack iron, single, per dozen yards 1sc. to
75c.; double, 25c. to $1; trace-chains, per dozen, $s.25 to $6.

Dynamite.—$11 to $13 per case,

Hair.—Plaster’s, 8 to go cents per bale,

Hinges.—Heavy T and strap, per 100 lbs., $6 to $7.50; light, do., 65 per
cent.; screw hook and hinge, 6 to 10 inches, s¥c. per lb.; 12 inches up,
per b, 4¥c. >

anvils, 8o Ibs,, and up,

FOR SALE

45 Ton Marion Steam Shovel, style “Tmproved A" all latest
improvements only two years old, has done very little work; now, in
best of condition. Can be seen now at CoLDWATER ONTARIO.

45 Ton Thew Shovel Style 7; only. two years old;fin excell ent
shape, as good as new; has done very little work; Can be seen at
COLDWATER, ONT,, on GRAND TrUNk Ry. and CANADIAN PAciFic RY
Communicate with ToronTo ConstrRUCTION CoO., NoRWICH UNION
BuiLpinG, ToroNTO, CANADA.

POSITION WANTED.

Mechanical Engineer,  Supt. Construction, or

Chief Draftsman; 14 years’ experience: English
American and Canadian. Technical graduate.
Address:

Box 18, CANADIAN ENGINEER.

THREE APPOINTMENTS TO BE MADE,

Professors of Civil, Mechanical and Electrical
Engineering. The Government of Nova Scotia will
appoint men to above three chairs in its Technical
College during June or July. Applicants must have
college degree and also practical experience.
Address :

NOVA SCOTIA TECHNICAL COLLEGE,

Halifax, N.S.

|A. W. FABER’S
LASTELL”
- PENCIILS

 The Finest in Existence

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

A. W. FABER'S . W. FABER
”:AS TE[[ 52 149A0ueﬂ V!:-:toria Street

Copying Pencil LONDON, E.C.
Manufactory Established 1761
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l CONTRACTOR’S SUPPLIES “

FOR SALE

CONTRACTORS’ MACHINERY.

y 10” x 12" double cylinder, single drum hoisting
engine without boiler,

, 8” x 10” single cylinder, single drum hoisting
engine without boiler.

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

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

2, 7” x 10" double cylinder, double drum steam

hoists with boilers,

1, 54" x 7" double cylinder, double drum steam

hoist with boiler. 2
» 5" x 7" double cylinder, single cylinder hoisting

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 descripticn.

A. B. JARDINE CO.,

HESPELER, ONT.

Great Bargains if yon

FOR SALEI act promptly in D.C,
MOTORS

1—500 volt, 16 Kilowatt 900 R. 1—250 volt, 11
Kilowatt, 1160 R. 2—260 volt, 8 H.P. 1—250 volt, 10
H.P. 600 R. Built Specially for Hoisting Purposes.

All in First Class Order and no
Reasonable Cash Offer refused.

WRITE, WIRE, OR CALL,

ELEVATOR SPEGIALTY GO,

Gor. Lombard and Church Sts., TORONTO

WRITE FOR PRICES

LABOURERS @ MECHANICS

Supplied at Shortest Notice.

engine without boiler, ot a
” x 7" single cylinde ingle d team hoist
L5 ’:vzthbll:ﬁl;r.qlm er, single drum s Water Wheel EQUlpment
1, 9” x12” Nagle portable engine and boiler,
x: 8” x 12" semiportable engine and builcr.l CHEAP FOR CASH.
2, 7" x 10” Champion portable engines and boilers. WS " : A
1, 7” x 10” Waterloo portable engine and Aboilcr. 48 VICTOR’ Comp]ete' Cast Iron Bndge
1, 7" x 10” Victor portable engine and boiler. trees.
t, 7%" x 12" Russell traction engine. 40 “JENCKES,” Vertical, Gears & Shafting.
t, 7” x 10” Cornell traction engine. o " 3
l: 48" x 20/ semiportable fire box boiler. 447 “LITTLE GIANT,"” Gears and Shafting,
83 “LITTLE GIANT."”

1, 44" x 18/ semiportable fire box boiler.
1, 39" x 14/ 8” semiportable fire box boiler. Pair. 85¢ * TRUMP,” Horizontal Setting,
Shafting, Bearings and Pulleys.

1, 36" x 13/ semiportable fire box boiler.
100 H.P. “ DODGE " Friction Clutch.

1, 30” x 12/ semiportable return tube boiler.
A. F. FIFIELD,

1, 30” x 10/ semiportable return tube boiler.
ONTARIO

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

Prong—M 617,

FOR SALE

Rails—Newand second-hand

Locomotives—Standard and
narrow gauge.

Contractor’s Equipment.

JOHN J. GARTSHORE
58 Front Street, West, TORONTO

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.

1, §" x6” vertical, double cylinder air compressor. | gT. CATHARINES -

1, No. 4 Waterloo concrete mixer. SPECIAL TO RAIL-
WAY CONTRACTORS

1, portable concrete mixer with gasoline engine.
2, cement block machines complete with plates.
1, 8" horizontal centrifugal sand pump with pipe.
t, goo gallon, Northey vertical centrifugal pump.
1, 735 gallon, Morris vertical centrifugal pump.
WEe are manufacturers of Mince
Meat, Baking Powder, Coffee,
Spices, Flavoring Extracts,
Mustards, etc. And all kinds of
Grocers’ Sundries for Camp use.

1, 470 gallon, Morris vertical centrifugal pump.
1, 400 gallon, horizontal centrifugal pump.
Special Attention Given to Mail Orders.
H. W. PETRIE, Ltd. |1y 0opsiAN MANUFACTURING 0.,

%, 360 gallon, Morris vertical centrifugal pump,
Toronto Montre
al Vancouver TORONTO, Ont., Canada.

A copy of our supply catalogue or machinery
.sock list for the asking,

0 S h A W A  You can't afford to roof a
Galvanized thing without Oshawa Gal-
s vanized Steel Shingles.

t e e Good for a hundred years.

Shingles : send for the free booklet.
PEDLAR People of Oshawa

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

Electric & Hand Cranes

IGRNE 1

NORTHERN ENGINIIRING WORKS
DITROIT MICHIGAN — \/SA. The Newten Cupola|

Advance Machine Works, Limited, Walkerville,
Canada, Manufacturers for Canada. 4

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

Telegraph, Telephone or Write Us,

A.C. TORBERT & CO.
547-548 Monadnock Block, CHICAGO.

E. A. Payfair, Buffalo; B. J. McCormick,
Welland.

Winnipeg, Man.—Wilkinson, Mompass
& Hawkey, $40,000; H. L. Wilkinson,
P. A. Kompass, Hamilton; L. T. Pem-
berton, Toronto. Modern Electric Co.,

NEW INCORPORATIONS. $20,000; M. Piemeau, F. F. Dier, J. A.
TN Potter. Van Deventer & Rider Co., $20,-

Welland County.—Welland Stove Works, | ooo; N. G. Van Deventer, G. P. Rider,

840,000; W. S. Davis, Ann Arbor, Mich. ; | Chicago; A. Monkman, Winnipeg.

Iron.—Swedish iron, 100 Ibs., $4.75 base; sheet, black, 14 to 22 gauge,
$3.75; 24-gauge, $3.90; 26-gauge, $4; 28-gauge, $4.10, Galvanized—American,
18 to z0-gauge, $4.40; 23 to 24-gauge, $4.65; 26-gauge, $4.65; 28-gauge, $4.90;
3Jo-gauge, 55.15 per 1oo Ibs. Quccn's Hcad. 22 to 24-gauge, $4.65; a6-gauge
English, or zo-gauge American, $4.90; 3o-gauge American, $5.15; Fleur de
Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 3o-gauge American, $s.

Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., Toronto.

Pipe.—Iron, black, per 100 feet, %-i'nch, $2.50; 3-inch, $2.80; %-inch,
$3.40; ¥-inch, $4.60; 1-inch, $6.60; 1¥-inch, $9; 13-inch, $10.75; 2-inch,
$14.40; galvanized, J-inch, $4.25; ¥4-inch, $575; 1-inch, $8.35; 1%-inch,
$11.35; 1%-inch, $13.60; 2<inch, $18.10. Lead, 6%c. per Ib,

Picks.—Clay, $5 dozen; pick mattocks, $6 per dozen; clevishes, 7c.
per 1b,

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%ec. 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 1s5c. per pound.

Timber.—Rough, 8 x 2 to 14 x 16 up to 32 feet, $34; 6X 20, 8X 20, up to 32
feet, $38; dressed, $37.50 to $48.25.

Boards.—Common pine, 8-inch to 12-inch wide, $38 to $45; siding, No.
2 white pine, 6-inch, $55; cull red or white pine or spruce, 6-inch, $24.50; No.
1 clear cedar, 6-inch, 8 to 16 ft., $60; Nos. 1 and 2 British Columbia spruce,
6-inch, $55; No. 3, $4s. <

_EUGENE F. PHILLIPS ELECTRICAL WORKS, LD,
Bare and Insulated 'Electric
GENERAL OFFICES Wires TORONTO OFFICE,

AND FACTORY, TRADER’'S BANK
MONTREAL, CANADA. BUILDING.
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BEAVEI.L & Gﬂ., I.td., IPSWIGH, ENGLAND

Manufacturers of

Patent Quadruplex AIR COMPRESSORS &
i@  VACUUM PUMPS,
STEAM ENGINES,
VERTICAL OIL ENGINES,

xC., &,

CANADIAN AGENTS:

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

TORONTO
Telephe Maix 7006
< Cables '\‘Asmum r"
e o N. THOMPSON & CO,, Ltd.,
Lo s Room 1, Fairfield Buildings,

\w\ . Granville Street,

R » % L e VANCOUVER, B.C.
"’h—-u_.g-.«\\.‘” ) N T lepho .

Direct Coupled “Reavell’”’ Quadruplex Compressor.

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., Phlladelphla, U. 5 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.

nesessentaions,  PEACOCGK BROTHERS. ™onrmaar.

e

RIDOUT & MAYBEE 5 : 3
gt i, High Speed Vertical Engines

PATENT SUIT

Agencies in the leading countries of the world OF THE ENGLISH ENCLOSED TYPE, WITH PRES-
Joun G.Rivour, 103 BaySt J,E.Mavse SURE OILING SYSTEM INSTALLED BY US AT THE

‘1 Barrister, etc, Torento Mech. Eng.

| TRADERS BANHK, TORONTO

1 The John Morrow Machine
Screw Co., Limited
INGERSOLL, ONTARIO

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

e ”
Tameo
Crushed Stone
for Concrete

sloa?:gggmand ROBB ENGINEERING CO., Limited
T\ Morrison & Co. et B e Aiian Wik e

DISTRICT
ames Street, BlITl hone Building, Montreal, WATSON JACK, Man
me Main 4532, MONTREAI. OFFICES { Union B:nlg ;3 ilding, ng olpe;a J. F PORTER, Man l‘ge
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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
60 Ibs.
65 *

Special Riveters designed to meet all requirements.

JOHN F. ALLEN,

Established 1872

Agents :
Canadian Rand Drill Co.
Torouto, Halitax,Montreal

Tonnage Spring in Frame
53 14"
59 14"
60 5/16"
62 5/16"
66 5/16”
72 5/16”
80 3/8”

370 Gerard Avenue,
NEW YORK, U.S.A.

NEW INCORPORATIONS.

Edmonton, Alta.—Pioncer Coal Co.

Lethbridge, Alta. — Standard Leth-
bridge Collieries.

Pilot Butte, Sask.—American-Canadian
Rural Telephone Co.

Sorel,
de Sorel, $100,000.

L'Assomption, Que.—La Cie Bedard,
$05,000; T. Bedard, J. D. Martineau, R.
Labreche.

Cladstone, Man.—Galloway Brothers,
$50,000;. A. H. Collins, R. Diamond, I
J. Collins.

Crandview, Man.—Grandview Stooking
Machine Co., $20,000; J. Homan, R. A.
Bruce, D. Downie.

Kemptville, Ont.—Leach & Sons Co.,
foundry, $40,000; Z. Leach, E. A. Leach,
G. A. Leach.

Sidney, Man.—Sidney Brick & Tile
Co., $50,000; H. E. Hamilton, A. E.
Hilder, G. Stenhouse.

St. Catharines, Ont.—St, Catharines
Ice & Fuel Co., $40,000; W. H. McCor-
dick, C. B. Dawson, S. S. Radcliffe.

Toronto. — Canadian Telegraphones,
$1,000,000; R. H. Bowes, C. Swabey, G.
R. Sweeny. Motor Bus Company, $2.-
000,000; J. C. Hallamore, A. F. Caldwell,
T. W. McCraken. Gow Ganda Belle
Mining Co., $2,000,000; R. S. Hodgins,
Cobalt; W. E. Stanley, Lucan; H. Fer-
guson, Toronto. Emerald Lake Iron
Co., $10,000; F. Denton, H. L. Dunn, J.
McEwen.

Que.—Compagnie Industrielle

Double House Villa at Paisley, Scotland. All
blocks in building and surrounding wall the
product of a single ‘IDEAL” machine.

Better Than Natural Stone

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

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

IDEAL

Concrete Machines

Face-Down
Interchangeable

The same machine

Greater range of artistic possibility.
r oduces endless varieties of face designs.

Greater resistance to heat and eold.  Fire-proof under «ll conditions. Hollow blocks g ve practically
trost-proof comstruction.
Lower in cost: “IDEAL” Blocks in any design produced for a fraction of the cost of stone,

The Ideal Concrete Machine is the only machine legally built on the perfected face-down principle.
allowing the use of rich facing material with coarser mixture for back
of block, Interchangeable eatures found in “IDEAL" alone more
than double its range of use and profit, often saving the purchase of
several special machines, The “IDEAL" is simple, rapid and durable
and its cost of operation is lower than that of any other machine,

See our exhiii! at the Convention of the National Association of

Cement Users, Central Armory, Cleveland, Ohio, Jan. 1116, 1909. Of
value to every Architect, Contractor, Builder and Dealer. Display of
Ideal Interchangeable Block Machines and full line of concrete machin-
ery. Our new development of concrete blocks will astonish the building
world. Well worth coming expressly to see.

IDEAL CONCRETE MACHINERY CO., LIMITED

215 King St., London, Ontario, Canada

Canadian Sales Agents : MUSSENS, Lijmited, Montreal,
Toronto, Winnipeg, Vancomver

Model “A”
* 16 in.Length

= Model “E" 24 In, Length

PORTLAND

VULCAN FRTLA

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

“SAMSON *conaars Best

THE OWEN SOUND PORTLAND CEMENT CO,,

WRITE FOR PAMPHLET

<«CEMENT, HOW TO USE IT, HOW TO BUY IT.”

LIMITED

_General Sales & Head Office, Owen Sound, Ont,
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Westinghouse
Electric Motor - Drive

Leaving superior efficiency
out of the question

two points strongly favoring Westinghouse
motor driven hoists are the flexibility of
location fand simplicity of connection to the
service supply, requiring only small wires,
which may be readily located and extended
or moved, with little trouble, as frequently as
desired.

office tell out it
Westinghouse Motor Diiving Mine Hoist Let our nearest office te b about it.

Canadian Westinghouse Co., Limited

General Office and Works, HAMILTON, ONTARIO.

Traders Bank Building. For particulars address nearest office 232 St. James Street
ORONTO. MOUNTREAL.
4.}2, Pender Street, 922.923 Union Bank Bldg., 134 Granville btreet
HALIFAX,

ANCOUVER. WINNIPEG.

Morlson Suspension Furnaces
For LAND and MARINE BOILERS

WITH PLAIN ENDS
OR FLANUED TO
ANY REQUIRED SHAPE

The unlversally satlsfaclory record ol “THE MORISOM o

proclaims it the best furnace made.
MANUFACTURED BY

THE GONTINENTAL IRON WORKS, =i NEW YORK

Sole Canadian Agent—MR, GEORGE HOLLAND, M. C. Soc. C. E.. P. 0. Box 529, MONTREAL,

i ot i
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THE FENCE THAT SAVES EXPENSE

or the man who buys it, because it
is made of best material and saves
repair bills.

PEERLESS

Fences are nol cacll\ affec ud b\

THE BANWFLL HOXIE WIRE FENCE Co.Lvo

Dept. 15, Hamilton Ont. Winwpeg, Man

The Cleveland Bridge and Engineering
Company, Limited

GENERAL ENGINEERS and CONTRACTORS
DARLINCTON. ENGLAND

DWW

ﬁ \.‘ N

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

UFAIN

Measuring Tapes and Band
Chains
are especlally designed to meet the exacting

needs of expert engineers. Every test proves
them superior to al others.

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

m: !0/,- N i”‘t co Windsor, Ont,; 26 Holborn,

of Canada, Ltd. London, E.C., Eng.

S poX.
Ginaw W©

WE READ AND INDEX

In our offices daily the Principle
Engineering and Technical Journal and
Proceedings of Engineering Societies
of the world, and can furnish particulars of all articles ot

importance that have been written on any Engineering
or teconieal subject

THE TECHNICAL INDEX

PUBLISHED IN ENGLISH AND FRENCH,
Carefully classified according to speciality appears
Monthly (since Apri] 1908,) and contains the title, with
concise explanation when necessary, of all the dxncles of

importance appearing in the engineering journals, as
well as the titles of the various new books published
on engineering subjects It has already recorded

60,000 articles ol interest.

THE TECHNICAL INDEX supplies its sub
scribers with copies of articles on any engineering
question,

Inquiries in any language promptly
attended to.

The Publishers, The Technical Index
BRUSSELS

51, RUE DE L'AURORE,

'DYNAMO-ENGINE
FUEL BAS : GASOI.ENE

0 BUFFALO METER CO.

MANUFACTURERS OF

Dater Meters

290 TERRACE
BUFFALO, N. Y.
Over 100,000 in use.

The

ENGINEERING TIMES

THE WEEKLY NEWSPAPER
OF COMMERCIAL
ENGINEERING

32 PAGES
PRICE TWOPENCE
Axxvuar Suvsscrierion, 10s., 10p.
Formign -« - . 13s.  On.
ADVERTISEMENTS

Prepaid Advertisements, classitied under heaa-
ngs: Tenders — Appointments Open — Situations
Wanted—Partnerships—Wanted—For Sale, &c.

By the Ling—Four Lines or under, 2/-; each addi-
tional line, 6d.; the Line Averages Six Words,

By the Inch, 6/-per inch, One
Insertion.

SUBJECT TO DISCOUNT
20% off 13 Insertions; 259% off 26 Insertions;
88349 oft 52 Insertions.

A Specimen Copy sent post free upon application to

THE PUBLISHER

6 Bouverie Streer, LONDON, E.C.

Canxapa—Montreal News Co., 886 and 388 St. James
Street, Montreal,

Single Column

Toronto News Co., 42 Yonge St., Toronto.
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GOLDIE
CORLISS

|| ENGINES

I'llustration 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, lIdeal 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.

ASHK FOR CATALOGUES, PRICES AND ALL INFORMATION

The Many Installations
of GOULD’S Efficient
Triplex Power Pumps

PLANER
TOOLS p

Patented May 28, 1901, and
Aug. 19, 1902

“=1 This Gang Tcol has
fimshed a nine hour
jobin three hours

SAVE Catalogue &
All Forging and mailed
Tempering, ‘('):e

707 Grinding, : . request. '
90% Tool Steel

. ARMSTRONG BROS. TOOL Co.

107 North Francisco ave, Chicago, U.S.A.

For Municipal Water Works, Boiler Feeding, Hydraulic
Elevators, Mine Pumping, General Water Supply, Etc.

Have fully demonstrated their practicability and
efficiency for these important services.

WHEN  WRITING TO ADVERTISERS

.You will confer a favor on both advertiser and publisher
by mentioning this paper.

|GE TROUBLES IN HYDRAULIC POWER WORK

AND

METHODS OF OVERCOMING THEM

By JOHN MURPHY

Electrical Engineery Department of Railways and Canals and
Board of Railway Commissioners for Canada

A Contribution of unusual interest to all engaged in work
of this kind. Reprinted from the * Canadian Engineer” of

May 1st, 1908,
PRICE 10 CENTS

GOULDS PUMP CO.
Coristine Bldg., Phone Main 1054
MONTREAL
WorKs: Seneca Falls, N.Y.

A |
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CONTRACTOR’S LOCOMOTIVES
¥

¢ 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-
ers’ requirements.

MONTREAL LOCOMOTIVE WORKS LTD.,

Bank of Ottawa Building, Montreal, Canada

€ A high-class and powerful

machine, absolutely reliable

under all conditions of service.

CURTIS ENCINEERINC SPECIALTIES,
IMPROVED

3 STEAM PRESSURE REGULATOR

To Automatically reduce Boiler Pressure to any desired
k Low Pressure for Heating, Drying, Running Engines,

6 Mining Machinery, Pumps, and Controlling Hydraulic
and Air Pressures. Send for Complete Catalogue.

' Julian d’Este Company,

24 Canal St., Boston, Mass.

The Webster 0il Separators

EXHAUST STEAM is now universally used for heating buildings or
where hot water is required for manufacturing purposes.

To make. it possible to utilize EXHAUST STEAM under such con-
ditions the WEBSTER OIL SEPARATORS are specially designed to

fulfil these requirements.

Hundreds of WEBSTER OIL, SEPARATORS now in use, principally
duplicate orders as a result of trial.

If interested write for Pamphlet 0

DARLING BROTHERS, LIMITED
Head Office and Works, 6-10 Ottawa St., MONTREAL

Toronto St. John, N.B. Winnipeg, Man.

I qtahhehcd 1871

Precise Mining
and Engineering
Transits & Levels

Patent Interchange-

able Auxiliary Tele~ |
scope for use on top or |
side in'vertical S|ght|ng ;

Send for IIIustrated Catalogue and Manual
Boston, Mass.
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MICHIGAN

LUBRICATORS

ENGINEERS

WE WANT YOU TO HAVE
A COPY OF OUR NO. 10
CATALOGUE — 108 PAGES —
BN SENT  FREE S

MICHIGAN LUBRICATORS

Money back any time
within thirty days after
date of sale if Lubricator
does not prove entirely
satisfactory.

ALL LARGE JOBBERS HANDLE THEM.
MICHIGAN LUBRICATOR CO.

DETROIT, MICH.

FIG. 101

British Manufacture.

HOPKINSON'S
Patent Safety Boiler Mountings

and

VALVES

Highest Quality

f OLASS " VALVES
R MOUNTINGS

SPECIFY

HOPKINSON’S

L A G T e Y BT

For Tllustrated Specifications
apply to

Peacock Brothers,
Engineers,
CANADA LIFE BUILDINGS,

MONTREAL.

-1JONES & MOORE
| ELECTRIC CO.,

LIMITED,

4
294-300 Adeclaide St. W,
TORONTO.

MANUFACTURERS

OF
Dynamos & Motors

FOR LIGHT AND POWER

2,000 Machines
now in use.

SUPPLIES ano REPAIRS FOR ALL SYSTEMS.

e=aanas

WHEN WRITING TO ADVERTISERS

You will confer a favor on both advertiser and publisher

by mentioning this paper.

THE CARTH C0., 26-36 Craig Street West, Montreal.
IDEAL STEAM SEPARATOR & SUPPLY CO., 73 AdelaideE., Toronto

MGDANIEL WILL SAVE

YOU MONEY

IMP HUVEU Steam can’t blow
STEAM TRAP Semush. ‘fator

Pump Regulators and Reducing
. Valves for all purposes

Send for Catalogue
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Whatever the Service, results are sure

with the 1909 type

HAYWARD

Orange Peel and Clam Shell
BUCKETS

We build buckets for handling all materials and to meet |
every possible situation, also digging and dredmng i
machinery of the highest standard.

Our Catalogue will prove it to your satisfaction

THE HAYWARD CO.,50 Church Street. New York City

| CANADIAN PIPE COMPANY Lt>. [T~
f - HEAD OFFICE VANCOUVER B.C. P.0.BOX 915.

GALVANIZED WIRE WOUND WOODEN PIPE Write for Catalogue.

No Frost Breaks, no Corrosion, no Eleetrolysis. It is easily and cheaply laid. Its carrying capaecity
is never decreased by rust.

\Nf/w

_lij’l’ﬁfl

I I I
s )

W

THE DOHINION WIRE WOUND - WOOD WATER PIPE

Showing special methed 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 WO0OD PIPE Coy., Ltd.,

NEW WESTMINSTER, B.C.
Also manufacturers of continuous stave pipe for irrigation and power purposes.
Write for Catalogue.

TIME IS MONEY

e o 2t s

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 - - - - MONTREAL
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BUYERS’ REFERENCE

Numbers indicate pages on which may be found advertisements
of desired materials.

Air _Compressors ------------------ 45 Engineers, Consulting ........... 6, 7 Presses, Hydraulic ................. 15
Qn]‘nls -------------------------- 2 Engines, Steam, etc., 10, 13, 14, 18, Preservatives ......c..... b A PR er i
AXIeS ..o eeseiedissnesegeeunne e 44 45, 49, 51, 55 |Prison Worlk s . . SRl sl oo 16
Bikis; Steabal by afonits it o o' o 2, 11 Engines, Corliss ~ ..............:. 50 | Pumping Engines ............... 10
Batteries, SLOTAZE - .. «ouenvesnnnne. 44 Engines, Hoisting .......ccocevenn. 16 | Pumps, Steam and Power, 2, 4, 5, 43,
Bhlting fob Wl S, O by vy 56 | Engines, Steam ................ 18, 50 - . 49, 50, 55, 56
Belt DIessings i aeeassessions boisoeds 4 . umps; Vaculm i iis seiisisd S ples i 45
Bhileruir Mitine.: Btonary; and: . Lboes Wase Bamtens s boim s i TSR A e R 43
Water Tube -, oayervcdvingass 48;: . 55 | Fence, Wire - & iuln.Ue Sudkan Ll 3, 49 R'allway Supplies :sve.sin s oo 44
Bonding for Concrete ........... 280 10, picent N Al S RIVELEIS (. wroiesfos oo s slsiaBiosionis o'oleinile 47
3 Fireproofing Material .............. 4 4
Books, Technical .......ccvceceeen. 11 Bl il BRI LR o s vins ity b Reinforced Concrete  .............. 11
Bridges, Roofs, Trusses ....2, 3, 16, 49 ' FIae. TIRIRER ~ Lot s Ao ale e ia's o 3, Ig Reinforcing Material ........... 2, 16
Brick; iPressedii, oo ol oo v s e 14 | BARARMOTE o . r ookt e AR L s : 3 Iéeg;xla.tors, Pressure .......... 16, 51
Buckbig® 5o ool Rl Mo ol . 88 Poundas S 'l' QOEST oo <iuis o ralate afule ohorsiis & %00s aho] f vrmh 3
W Suppliestill ha Ko AL Laliaa. 7
(o 74 e S R A R SR P 43| FUrnaces . .euessceceesinonsonens 4, 48 Rules and Tapes — -.ccccooce.ceuse 49
TR St el s sl e ialsinle 10 | Gas Producers Schools, Engineering .............. 7
Lastings and Forgings ............ | e T A oy b o e 71 Soreens.  icseasesrseniiensate etz 16
Calci Gears ..o iohacsvawoennus eesensass I Sawer Pipet L u et e 2, 13
Czicsl;ou;s """""""""""""""" 4§ Covernors cai I ati i voh toats ) Peaninfethad TR e iR v dt
Cement Machmery ....... é, 47 | Heating and Ventilating Machinery 55 Slﬁoge.ls, Steam! LRl 346, 51
Cements Portlandl sl s s 44, 47 |Hydraulic Machinery ....covesvses 55 gteaa:;ngpe.c.i.ait.i'e.s' ceesesavessasin 17 ;;
Chains] TR TS o bortatee e e ¥iiss : i o Ik S e e el ’
Chimney Tops ....... POTTAEA ¥ ‘t; %?chécg;gwénofnééh;és” R o a ve ? g:ig I:}(;ls;mg Fngines. il R e 16
Contraciors and vy Eavi || atrament, Engineaing -6 0, 1| Sl care IR
Jmeat St e e e e b el PR R UTER I TGS IR, SituER DR s 14
b m R T T ot e e 53 Lubricators .eeeeecessonsessesoenns A R N G gL e borvndlaiiilere: e s oo S o A e st s 44
Bl s S il cene o 1e Lead WOOl ...ccoececcnrcnonceccnss g Steel, Drawn ......ccceveivecciins 12
Contrastors UL SmEpINTR.. 581 48 LOCOMOtIVES .ocvvevrennncnrsenns 43, 46| Stone, Crushers .....ccccoceeeenens 14
Concrete Mixers and Machinery...5, 47 |Machine Tools ................. aee 14 gcrew Plates .....c.oieiiiiiiien 12
Crushers and Pulverizers .......... 4 | Machinery, Elevating and Conveying 15 MEVEVERE, ey bl plipn oon it e Yivay 46
Concrete Piles ....c.cccoceecaccans 11 ) Washing ...cocesesodsns 18 | T anks & i S e sttt S 1 o 4
Contractors’ Machinery ..z, 5, 16, 43 | L Coal Cutting and Equip- Telephone Supplies ............... 16
Cranes, Travelling ............. 16, 56| ment ... ..l iceiiieiiiicinieann. 8 Tenders T calted for T BN LTS 42
%1'0155‘585 ------------------------- 56 l\l(llech?nical Draft Motors .....c... 55 %oo%ss REIEAL S VTR 50
ulverts ......ccciiiiiiiiiiiiiiinnen 4 etalg ¢ . vt D N e e sa Ve e maiu 1 00 BEBL . .. oiv s onidineabe'spinie's v dng 56
DEME . wirond TR S e s, 4, 53 ﬁilllél_lg, hl\&[il(!hil\gg;:}}]ninery v w A T T8 ;? %::(c:llzs e ) COMRIREEE 2l s I s e 44
Werricks: ., 2 b n i ikl A liat a6 OLAIDE ! SV AL e A e R.8) 8o isprelincrinee &¢ S SIS o e/ ol 0em Io
SROCRE 2 bate = Bl M e o S e Re AR N 4l Bl IENEOBOREH . 17 o i aid lyiorbreler  aateSir e 8. 20 L Rarbine s s d i it o W 18
Diving - ApparstuR{ Ll i i 52 | Motors 421145 - 7, 18, 55
Drawing Materials .............. 0o B0l 5ot Bl 8 stk lale S saat s . | Turbines, Steam and Water ........ 18
Birillsy sTwists B0 208, . 4 a 128 A3iss [lOMs 35 dode ds die o nene B eReiaie i o 12| Valves; Check: «au ki bidaiiit s 2, 17
Dredges bl st dh-sieu il s i pecking e \\;.alves and Hydrants ....7, 11, 17, 852
Drying Apparatus .....c.ccceseses sy RECEIREE e A TR L N A e s (117 e e SERn 7 0 QR C ghg HSOR 1 6
IDRTATIDSE1 . .5 Flin N o e b st s 00 A [(E QDS REORGENS § ' 50 - fr e 7 54 494 Wall Copi %
Pgncxls, Drawing ...ceooceoreaonnes 47 | Wa OPINE s 2l S ifiobiiae s e oo o670 13
Electrical Machinery and Supplies, Pipe, WOOd .. vovveverosisnnnneeeses ey AWater i REerers Sou S IR LT 48
T, | R (L Rk 1, 4, 17| Pipe Wrought Tron-fuils sl Sl 2, 7, Water Purification Plants ........ 45
01 023 1) o L2 A B, S B 1, 17 |Pipes, Cast Irom .........ocescnees 15 Water-Tube Boilers ...... ROCUT, IR T
Explosives s i los I aeda. 4 | Points ..... eeanesseenasestiiienans 5653 Water iWheelg liodlalaivig. ool vl 18
Engines, Gas, Gasoline and Oil Poles and Ties ...cvvevreninnns 45, 56 Welding Processes ................ 17
TN T S R AR e R g6 Wire and Cable. ... . i T, 44, 47, 55

RAILWAY ENGINEERING

By CECIL B. SMITH, Ma. E.

Treats chiefly of location, construction and maintenance, thus enabling the young engineer
to take a more intelligent interest in and general understanding of the general principles on
which railways are surveyed, constructed and operated. Care is taken to give only what
is fairly well tried and established. It gives each part its due importance, the combination
of the whole subject technically considered as a ground work for future study.

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

ALL ORDERS FOR COPIES SHOULD BE ADDRESSED TO

The Book Department, Canadian Engineer

02 Church Street TORONTO
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BUFFALO =it PUMPS

The illustration

g shows - a “pump

ADAPTABILITY , : o for a range of

: P N N heads up to 150
SIMPLICITY ; e A : feet.

DURABILITY _ ‘,-,-.‘ b T Gives excellent

efficiency at all

EFFICIENCY S O B ™SR of these heads.

\ Fitted with any
| drive to suit
yvour need.

Ask for Cata- 5 R 7 (. B _ For contractors

logue 187 E. C. temporary use
as they are eas-

ily resold.

=
15 in. DOUBLE SUCTION PUMP WITH 12 x 12 ENGINE
For Irrigation, Reclamation, Sewerage, General Service

CANADIAN BUFFALO FORGE COMPANY, LIMITED
MONTREAL AND TORONTO 50P.

——

Reach The Principal Contractors Through The CANADIAN ENGINEER

) —_— ——————

Municipal Contracts should be let at the lowest possible figure. = You
cannot secure low bids unless you place your proposition before a large
number of contractors. The larger the number, the greater the competition
and consequent saving. More contractors look for proposed work in

THE CANADIAN ENGINEER

than in any other engineering publication in Canada

CANADIAN ENGINEER

ONLY CIVIL ENGINEERING PAPER IN CANADA
TORONTO - MONTREAL - WINNIPEG

&

- | BABCOCK & WiLcoOX. LD,

5 i 8 o ‘ ; PATENT =
Wiy i ‘h-l 2 WATER - TUBE BOILERS
S5 e | SAFETY . ECONOMY -  DURABILITY
i " Over 7,000,000 H. P. now in use
H{ HEAD OFFICE FOR CANADA,—11 PLACE D’ARMES, MONTREAL

Branch Office,—~Traders Bank Bldg,, Toronto
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Cedar Poles

FROM

“British Columbia”

The strongest, straightest and 'soundest pole that
grows in the “WORLD.”

We can ship them East as far as Quebec and com-
D Q
pete with Eastern poles-40 ft. and longer.

In Ontario we can compete only on 35ft. poles
and longer.

Our SPECIAL MULE
GIANT CRUSHER

The Heaviest Leather
Belts on the Market

Every Foot Solid Leather

D. K. McLAREN

Limited.
MONTREAL TORONTO VANCOUVER
300-311 CraigWest 200 King West 418  Abbott Street
QUEBEC ST. JOHN, N. B.

21 St, Peter Street 64 Prince William Street

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
P Y

immediate shipment.
on our Qregon Fir

Write  for carload  prices

Cross-Arms.

The Lindsley Brothers Go.

Spokane, Washington

ENGINES,

PUMPS,
CONDENSERS,

Travelling
Cranes,etc.

THE
Smart-Turner
Machine Co.

Limited.

HAMILTON
ONTARIO.

TheJ.

C.McLAREN

TORONTO
MONTREAL 00 |
. N BRIL OF IMP! :
V' B | )
i = A - '
ot i ]
3 3/ D00 To y = ' i

The Parker Vise

The best all-around Vise
in the World.

48 different styles to choose from and in sizes to suit all trades and conditions. |
If you have not inspected the Parker, you have not seen the perfection in Vises.

Send for catalogne and if you are thinking of purchasing a Vise you certainly will

choose a Parker,
The Charles Parker Co.,

Office and Factory, -

New York Salesrooms = o

32 Warren St.

F




