
Prentiss’ Patent Yises
\::§ best made

Prentiss Vise Co., New York.
Sole Agents for Canada :

A, Macfarlane & Co„c^&

THE WIRE & CABLE Co.
MONTREAL, P. Q.

Bare and Insulated Electric 
Wires and Cables.

“REDSTONE” ^7
High Pressure Steam Packing Itt

Packs equally well tor Steam, Hot or Cold Water
and Air. No other will last as long. ‘««DrMai.

THE CUTTA PERCHA & RUBBER MFC. CO. OF TORONTO
LIMITED. *

jnadian Calcium Carbide
Acetylene Gas Liqht

BRIGHTEST, CHEAPEST and best of all lights.

THE
BEST IN THE 
WORLD.

WILLSON
3<U1SIDE COMPANY, LIMITED

ST. CATHARINKF, ONT. CAN.

ELECTRIC LAMPS & SUPPLIES
ELECTRIC FIXTURES
Good Goods at Fair Prices.

61 ST. SULPICE ST., MONTREAL.

The “STANDARD of the WORLD"

OTIS ELEVATORS
OTiS-FENSOM ELEVATOR COMPANY, LIMITED,

Montreal.Mamilton, Toronto,

SPECIAL WATERWORKS EDITION

Canadian €nsimer
ËSTABLISHF-D 1893 " [WEEKLY ESTABLISHED 1893

Wun is incorporated “THE CANADIAN MACHINE SHOP.”

Vol. 14. Toronto, Montreal, Winnipeg, Vancouver, July 5, 1907.

Spooner’s High Class Box-Metal

No. 7
....

All Ingot MetalsCOPPERINE”
RIGHT UP TO DATE.

IN STOCK

A. C. LESLIE & CO., LimitedBest Extant—Always Reliablc-As Cheap—Wears Longer. 
Stands Cheaper Lubrication than any known Metal. Pays 
to use It.
their BEST METAL.

I
hardwares sell it everywhere In Canada for MONTREAL

DOMINION BRIDGE CO., LTD., MONTREAL, P. Q.
1 TURNTABLES, ROOF TRUSSES 

STEEL BUILDINGS 
ELECTRIC &. HAND ROWER CRANES 
Structural METAL WORK of all kinds

ETC., IN STOCK

is1
Xc'

BEAMSr CHANNELS, ANGLES, PLATES,



MONTREAL STEEL WORKS, Limited, m

Manufacturers of

Steel Castings
Acid Open Hearth System TheCanal Bank, Point St. Charles, 

MONTREAL.
SPRINGS, FR0C6, SWITCHES, SIGNALS,
FOR STEAM AND ELECTRIC RAILWAY.

Canadian 
Sewer Pipe

BLACK DIAMOND CO.
WRITE FOR TERMS AND 

DISCOUNTS
FILES AND RASPS

Awarded at International Expositions.Twelve Medals
FOR SALE EVERYWHERE.

^ ^Black Diamond File Works
ST. JOHNS, Que. 
HAMILTON, Ont, 
TORONTO, Ont.

Incorporated 1895Established 1863,

G.&H. Barnett Company
PHILADELPHIA, PA., U. S. A.

Copy of catalogne sent free to ary interested file tser upon application.

The Hamilton Facing Mill Co.M. Beatty & Sons, Limited, Welland, Ont. LIMITED

HAMILTON, ONT,
Manufacturers U

Foundry Facings, Ceylon Plumbago 
and Foundry Supplies.

Shippers of
Fire Brick, Fire Sand and Fire Clay 

also Extra Fine Quality 
Moulding Sand

From >he hnrst Brass Ss^d to the Coarsest Pip. 
Core Sard çy Write for price.

MANUFACTURERS OF

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

and other Contractors’ Machinery.

-ti 11
IF YOU ARE IN THE MA;

no matter how 
p r *npf'

for materials 
advertised in Th 
and Machine Shoh 
your wants, and we w>-

AGENTS :
Leonard and Sons, Mont eal, Que., and St. John, N. B.

Vancouver, B. C.

REFER YOU TO THE RIGH,
R. /Hamilton & Co.

!

\
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Galena-Signal Oil Com par y

PRINCIPAL OFFICE AND WORKS,
BRANCH OFFICE AND WORKS, —

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.

FRANKLIN, Pa. 
TORONTO, Ont.

PRESIDENT.CHARLES MILLER,
■ I. I

American Spiral Pipe 
m Works, Chicago, 111.

EASTERN OFFICE :,
39 CORTLANDT STREET, NEW YORK.

Galvanized aud Asphalt Coaled.Hydraulic and Exhaust steam Pipe.

■C
---

--
—

«

V



Galena Signal Oil Co ..........................................
Garlock Packing Co .................................................
Gartshore-Thompson Pipe and Foundry Co
Geometric Tool Co........................
Gilson Mfg. Co..................................
Goldie & McCulloch Co........i....
Greening, The B, Wire Co..........
Gutta Percha & Rubber Mfg Co

\

Hamilton Co. Wm...........................
Hamilton Facing Mill Co ...........
Hamilton Powder Co ...................
Harrison & Co...................................
Hathorn Davev & Co., Ltd...........
Haney & Miller ................................
Hayward Company, The...............
Hopkinson & Co., Ltd., J.............
Hornsby & Sons, Ltd., Richard 
Hyde, F. & Co, Limited ...............

Ideal Concrete Machinery Co....................
Injector Sand Blast.....................................
International Steel Co. of Canada Ltd.

Jack, & Co., Watson ..............
Jamieson, J A ..........................
Jeffrey Mfg Co ..........................
Jenckes Machine Co., Limited
Jones & Moore Electric Co......
Jones Engraving Co., J. L ....

Cairnie, Lome McD......................... .................
Cameron Septic Tank Co................................
Canada Foundry Co...........................................

“ Bridge Co............................... ..............
“ Casualty & Boiler Insurance Co
“ Cement & Concrete Review.........
“ Pipe Co., Ltd.......................................
'* Rand Company ...............................
“ Sewer Pipe Co ..................................
“ Westinghouse Co...............................
“ White Co.............................................. .

Chester Steel Castings Co ..............................
Chipman, Willis....................................................
Cincinnati Milling Machine Co.......................
Connor, Clarke & Monds..................................
Continental Iron Works.................................. .
Cooke & Sons, T. Ltd......................................
Corrugated Steel Bar Co. of Canada, Ltd. 
Cramp Shipbuilding Co.(See I. P. Morris &Co). 
Crane Co ...........................................

6

64 &

65
6

81
7°

66

Babcock & Wilcox, Ltd,...................
Barnett, G & H Co...............................
Barratt Mfg. Company...........................
Beatty, M. & Sons ...............................
Becker-Brainard Milling Machine Co
Beilis & Morcom, Limited....................
Berger, C L & Sons................................
Bliss Co., E. W ......................................
Boiler Inspection & Ins. Co................... .
Brandeis. Chas...........................................
Brown & Co., John ...............................
Buchanan & Co., R. H..........................
Budden, H A .............................................
Buffalo Meter Co .....................................
Buffalo Steel Co ...

Kellogg Switchboard Sc Supply Co. 
Kerr Engine Co, Ltd ........................

6
7'

Lea & Coffin and H. S. Ferguson.............................
Leslie & Co , A. C.........................................................
Locomotive & Machine Co............................................
Loignon, A. & E................. ..............................................
Lufkin Rule Co ................................................................
Lunkenheimcr Co..............................................................
Lysaght, Limited, John (see A. C. Leslie & Co.)

6

iS
6
7

66

Macallum, A. F............
Marion & Marion __
Mason Regulator Co 
McDougall Caledonian Iron Works Co., The John 18
McGill University.................................
McLaren, D. K. Limited..................
McLaren, J C, Belting Co.................
Mechanics Supply Co........................... .
Mica Boiler Covering Co .................
Michigan College of Mines ..........
Michigan Lubricator Co ..................
Milnes Coal Co.....................................
Mitchell, Charles H...............................
Montreal Drafting Office..............
Montreal Steel Works Ltd................
Morris, I. P. Co .....................................
Morrison, T. A & Co.............................
Morrow, John, Machine Screw Co.
Morse Twist Drill and Machine Co.

6
6

61

7
75
84
7i
16

7
69
72
6
7

V3
79

6
69

Darling Bros .............................................
Dartnell, E. F......................................................
Dart, E M, Mfg Co .........................................
Date, John .....................................................
Davis Regulator Co., G. M........................
D’Este, Julian, Co .........................................
De Clercy, J.........................................................
Detroit Lubricator Co .....................................
Dixon, Joseph, Crucible Co ........................
Dominion Bridge Co, Ltd.............................
Dominion Wood Pipe Co., Ltd.....................
Drummond-McCall Co.....................................

Engineering Times...........................................
Expanded Metal and Fireproofing Co ....

Federal Electric Construction Co. Ltd,...
Fensom, C. J..........................................................
Fetherstonhaugh & Co ..................................
Fetherstonhaugh Dennison & Blackmore
Fleck. Alex ...........................................................
Forman, John........................................................
France Packing Co ...........................................

68
75
83
7o
75
79
84
7o

4

14 & 64
62

79
4

7
6
6
6

61
4

77

A bbott, Wm.........................................................................
Aitken, K. L........................................................................
Allen, John F.......................................................................
Allen, W. H. Son & Co. Ltd........  ...........................
Allis-Chalmers-Bullock Ltd............................................
Amburson Hyraulic Construction Co. of Canada,

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

84
6

73
13

61

i7
7*

Munderloh & Co. 
Musscns, Ltd......... 5

7$North Bros Mfg Co....................
Northern Electric & Mfg. Co.. 
Northern Engineering Works,

75
14

.6 & 64Oldfield & Co., A..............................................
Otis-Fensom Elevator Co.............................
Owen Sound Portland Cement Co., Ltd. 7a

Pacific Coast Pipe Co.......................................
Packard Electric Co.......................................
Parker & Co., Chas.........................................
Peacock Brothers ............................................
Penberthy Injector Co ....................................
Perrin & Co., Ltd., Wm. R............................
Phillips, Eugene, Electrical Works, Ltd
Poison Iron Works .........................................
Potter & Johnston Machine Co...............
Prentiss Vise Co ...............................................
Pringle, RET, Co, Ltd.................................
Public Works........................................................

*5
84

8, 9, 66
9

68
83
61
65

14
75

Queen City Oil Co, Ltd.

Raymond Concrete Pile Co. of Canada,
Ridout & Maybee .......................................
Robb Engineering Co, JLtd.....................

83
6, 79

79

Sadler Sc Haworth.............................
School of Mining.............................
School of Practical Science............
Selby & Youlden.................................
Sheehy, James J ...............................
Sheldons, Ltd........................................
Siggers & Siggcrs.............................
Sirocco Engineering Co.................
Smart-Turner Machine Co ........
Smith & Coventry.............................
Smith Foundry Supply Co., J. D.
Smith Kerry & Chace......................
Smooth-On Mfg Co ........................
Spon & Chamberlain........................
Spooner. A. W..................................
Standard Bearings, Ltd..................
Standard Inspection Bureau, Ltd.
Stanley & Co. Limited W. F..........
Swedish-American Telephone Co.

84
7
7

75
7

. 16
6

70
84
9

. 6
6

77
4

67
7

81
*7

Toronto & Hamilton Electric Co. 
Turnbull, R............................................

70
82

Want Advertisements ........................
Waterous Engine Works Co. Ltd
Watson & McDaniel..........................
Willson Carbide Co, Ltd ................
Wilson, J C, & Co ...............................
Wire & Cable Co....................................
Woodman, R, Mfg and Supply Co

7

70

72

6

Yale & Townc Mfg. Co. 66
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The Canadian Bridge Co., Limited
WALKERVILLE, ONTARIO

Manufacturers of Railway & Highway BridgesLocomotive Turn Tables,
Roofs, Steel Buildings and 
Structural Iron Work of all descriptions

INDJLX TO ADVE.IVnSEME.NTS.
FOR ADVERTISERS' CLASSIFIED INDEX, SEE PAGES 74, 76, 78, 80, 82

GARLOCK PACKiNG COMPANY
HAMILTON. CANADA.

Manufacturers of High Grade Packings for Steam, Water, Cas, Ammonia, Etc. 
Manufacturers of High and Low Pressure Pipe Coverings. 

ENGINEERS’ SUPPLIES IN GENERAL.
None Genuine Without 

This Trade Mark.
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sustain heavy 
our engineer.

F you are building brick or concrete arches 
loads, or tor fireproof purposes, correspond 
The cost of Concrete work (in ev. ry variety) can be reduced 

by the use of Fxpandt d Metal. — Win n witting tor Catalogue 
please state style of construction in view.

ICIVIL
ELECTRICAL
HYDRAULIC
MECHANICAL

Engineers

ARC LAMPS
Write for Particulars.

AllFor
House Finishes

Steel or 
Porcelain 
Reflectors

Street
Lighting im i

dri
; iiLii ,

.

IWi
Also COMPLETE LINE OF ELECTRICAL SUPPLIES

JOHN FORMAN
248-250 Craig St. West, - MONTREAL.

EXPANDED METAL & FIREPROOFING CO., too King st- West, Toronto

A site for a Government wharf is being located at 
I.ouisburg.

The contract has been let for the building of the Van­
couver city wharf. ,

The Dominion Government has purchased the property 
of the Cunard Co. in Halifax, and will build modern ware­
houses and piers on the site.

It is reported that the C.P.R. have placed a contract 
for a “Princess” steamer to run alternately with the 
“Princess Victoria.”

Two new steamers are to be built at Esquimalt for the 
New England Fish Company, of Vancouver.
150 feet long, and will cost about $80,000 each.

A GOOD BOOK 
FOR ENGINEERS

—-,
d

fr GRAPHITE

LUBRICANT
TTUTH EDITIONil

Write for FREE Copy 36-C

_ ,;;fcThey will be B This booklet is full of just such inform- 
^ ation as will help you in your daily 
work. Little engine room “kinks” discovered 
by resourceful engineers, modern methods of 
lubricating various kinds of machinery—in all, 
80 pages.
Free copy 36-C mailed to you promptly upon 
request.

Joseph Dixon Crucible Co
Jersey City, IN. J.

ELECTRIC POWER PLANTS' 
ELECTRICAL INSTRUMENTS 

AND TESTING. 

WATSON’S HOW TO RUN 
ENGINES AND BOILERS. •»

Tennant on the Slide Valve. Tennant on Compound Engines.

SPON & CHAMBERLAIN, 123 C.E. Liberty St., New York

Boiler Efficiency 
82 to 84 %

Are You Doing as Well as This?
These results have been obtained under 

most careful tests with both Fire Tube and 
Water Tube Boilers

FITTED WITH

ELLIS ® EAVES 
INDUCED DRAFT
One Hundred Vessels on the Great Lakes 

fitted with this system. Over thirty now under 
construction.

Large Land Installations given Special at­
tention.

John Brown & Go., Ltd.,
SHEFFIELD, ENGLAND.

SOLE AGENTS

Watson Jack ® Company,
MONTREAL

BOOKS
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Railway, Mining and Contractors’ Supplies

Head Office MONTREAL
Branch Offices, QUEBEC TORONTO WINNIPEG VANCOUVER

MUSSENS LIMITED
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FOR POWER DEVELOPMENT WORK YOU NEED A

Smith” Concrete Mixer«

“ THE MIXER THAT HARNESSED NIAGARA.”

x
Æ,

Kv •'
|Ipm

x

Blast Hole Drills Complete Rock Crushing 
Plants
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CHARLES BRANDEIS,A. F. MACALLUM, B.A., Sc.CHARLES H. MITCHELL, C.E. A. M. Amer. Inst. E.E.—A. M. Can. Soc. C.E.
Mem. Amer. Electro-Chemical Soc., etc.

CONSULTING ENGINEER 
Estimates Flans and Supervision oi Hydraulic 

and Steam-Electric Light, Power and Railroad 
Plants. Specifications, Reports, Switchboard De­
signs, Complete Factory Installations, Electric 
Equipment of Mines and Electro-Chemical Plants.

Long Distance Telephone, Main 3256.
Cable Address, Brandeis, Montreal.

W. U. Code, Univ-Edition.
62 and 63 Guardian Building1, MONTREAL.

Civil and Mining Engineer,
62 Canada Life Bldg., - TORONTO.

Examination of Works, Surveys, Foundations, 
Bridges and Tunnels ; Location and Construction 
of Steam and Electric Railways ; Hydrau.ic, Mining 
or other Engineering Works. Tel. Main 5^88.

Member Canadian Society Civil Engineers. 
Member American Society Civil Engineers. 

Assoc Mem. Institution Civil Engineers (London). 
Assoc. American Institute Electrical Engineers.

Rooms 1004-5 Traders Bank Building,
Telephone Main 7396. Toronto.

WILLIS CHIPMANLORNE McD. CAIRNIE, Hon. Grad. Engineering, McGill University ; M. 
Can. Soc. C. E. ; M. Am. Soc. C.E. ; M. Am. 

Water Works Association.
Water Works, Sewerage Works,

Gas Works,
Electric Light and Power Plants. 

Reports, Surveys, Construction. Valuations 
103 Bay St., TORONTO

A. M. CAN. SOC. C. E.

Mexican Investments Examined.
Monterey News Building, 

Monterey, N. L.

A. W. Connor, b.a., c.e. E. R. Clarke, b.a.sc. 
W. Monds, b.a.sc.

CONNOR, CLARKE & flONDS,
CONSULTING ENGINEERS.

Hydraulic, Municipal & Railway Work ; Long Dis­
tance Power Transmission ; Complete Industrial 
Plants ; Fireproof, Steel, or Reinforced Concrete 
Office and Mill Buildings ; Bridges, Towers. &c. 

CEMENT ÏESTING LABORATORY 
36 T orouto Street

- - MEXICO.

TorontoJ. A. JAMIESON,C. J. FENSOM Grain Elevator Architect and Engineer
B.A. Sc. LEA & COFFIN¥^4BBuiidi»got Montreal, Quebec.CONSULTING ENGINEER and H. S. FERGUSON,

ENGINEERS
and Specifications prepared tor Grain Eleva­

tors. Most modern Fire Proof construction in com­
posite Steel and Concrete, requiring no insur­
ance.
Our semi-proof system of Steel Concrete and Wood 
Composition Construction is low in first cost and
very lowest insurance rates.

PlansAberdeen Chambers,
Toronto.

Machinery designed, supervised, inspected and 
contracted tor. Tests, Reports, Electric Light 
Plants, Power Plants, Pumping Plants.

Res., N. 2967 
Office, M. 1923{Phonhs

Water Supply, Sewerage, Water Power 
Development and Transmission, Steam 
Power Plants, Pulp and Paper Mills, 

Examinations and Reports.
MontrealCoristlne Building,

A. OLDFIELD & CO.K. L. AITKEN A. & E. LOIGNON, C. E. Consulting Engineers & Architects 
Sewerage and Irrigation Works, Railway and 

Street Railway Construction, Septic Tanks, 
Municipal Works, Railway Surveys, Reinforced 
Concrete Construction, Architectural Work, 
General Draughting. The most complete blue­
printing office in Manitoba 

Suite 306 Kennedy Building, Portage Ave. 
Office Phone 4553 Winnipeg, Man.

17 Place d’Armes Hill, Montreal
Reinforced Concrete Constructions, Fireproof 

Warehouses, Factories, Etc., Steel 
Structures, Water Power.

Designs and Superintendence of Work.

Consulting Electrical Engineer
has moved to

1003 TRADERS BANK BUILDING
Phones :

Office, Main 148a. Residence, North 3119, 1933.

Room 36 Guardian Building. Tel. Main 5266
i6j St. James Street, Montréal

Baulne, Bertrand & Gagnon
Civil Engineers

Foundations, Designs, Details, Specifications and 
Estimates for all classes of Steel Structures,

Mill and Factory Work, Water Works, Water 
Powers, Sewerage, Municipal Improvements, 

Surveys, Inspection.

SMITH, KERRY & CHACE Foundry Engineers. eq”iperladya,to
^^^_ operate
Iron, Steel and Brass Foundries.

Consulting and Constructing Engineers 
Hydraulic, Electric, Railway, Municipal, Iadustriai. 
W.U- Code used. Cabl; Address “Smithco.”
Rooms 124-7 Confederation Life Bldg. 

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

The J. D. Smith Foundry Supply Co.
CLEVELAND.

We manufacture foundry facings at our Cleve­
land Facing Mill.

11 PROMPTLY SECUREDI
We solicit the business of Manufacturera, 

Engineers and others who realize the advisabil­
ity of having their Patent business transacted 
by Experts, Preliminary advice free. Charges 
moderate. Our Inventor’s Adviser sent upon 
request. Marion & Marion, New York Life Bldg, 
Montreal ; and Washington, D.C., U.S.A.

Established 1872

2iii<:niu:i:Miran The R. Woodman Mfg. & Supply Co.
Manufacturers and Dealers in

DENNISON & BLACKMORE Railway and Mill Supplies
Ticket Punches.
Speed Indicators,
Lead Car Seals,
Sealing Presses,
Factory Time and 
Railroad Checks,
Car Pushers 
Hat and Coat 
Badges,
Uniform Buttons.

Send for Catalog.
63 Oliver St., Boston. Mass., U.S.A.

,6A

TORONTO MONTREAL OTTAWA 
WINNIPEG „ WASHINGTON „

Write for our Go ok The T’roapecNve Ta fen fee.

STAR BLDG. 18-20 KING ST.W
TORONTO.

PATENT OFFICE
XdtiTKbl l. Ti

TRADE MARKS
AND

DESIGNS
PROCURED IN ALL COUNTRIES

SPECIAL ATTENTION G'VEN TO PATENT 
LITIGATIONPATENTS HANBURY A. BUDDEN,

F.M Chart.!. P.A , K»rrlAt«r, Solicitor 
Mild Paten' Agent

Came Address,
" Brevei

Offices New York
Lite Building

Pamphlet Sent Free on Application

103 Bay Street,
TORONTORIDOUT & MAYBEE, PATENTS3$ga

d Copyrights

All Countries. Trade Marks, and Designs.

DAT FETHERSTONHAUGH & GO. The John Morrow Machine Screw Co., 
Limited, Ingersoll, Ontario.

Patent Barristers, Experts and Draughtsmen.
FAD OFFICE. Toronto.

Offices in Montreal, Ottawa, Winnipeg and 
Vancouver, Canada,

' (Trademarks andk1
Send your business direct to 

Washington. Saves time and insures better services.

Personal Attention Guaranteed.
25 Years’ Active Practice

AND
Washington, D. C., U. S. A. You are interested in the

Metric SystemBUFFALO METER CO.
MANUFACTURERS OP

iôater Meters Purchase a Chart at Ten cents 
per copy.

Publishers Beggar - Samuel, Limited, 
62 Church Street, Toronto.

Specialty :—Working on the Failures ot Others.

SIGGERS ft SIGGERS,Address 290 TERRACE 
BUFFALO, N . Y. 
-----OVER 60,000 IN USE.---------

M to]Patent Lawyers.
Washington, D.g.Sox 8, N. U. Bldg.



The Federal Electric Construction Co.
LIMITED,

Electrical Machinery, Fixtures and Supplies, 
Interior Wiring, Telephones, Underground 
Conduits, Cables, Transmission Lines.

ROOM 105 STAIR BUILDING, Tfl 
39 Colbornc St., BRANTFORD. Phone Main 4219 123 BAY ST., IU

Branch Store :

flcGill University, flontreal
OFFERS COURSES IN

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

Four years’ under-graduate courses, partial courses and facilities 
* for graduate work in all departments.

&su w•kf
O

m

For calendar and other information, address,
J. A. NICHOLSON, Registrar.

John Galt, C.E., M.E.. A. L. Reading, Manager, Thos. C. Irving, Jr.
M. Can. Soc. C.E., President (late with R. W. Hunt & Co.) Secy.-Treas

STANDARD INSPECTION BUREAU, Ltd
Inspecting Engineers.

Expert Examination and Tests of Material and Workmanship.
Inspection of Steel Rails and Fittings, Structural Steel, Bridges. Cars, Locomotives, 
Cast Iron Pipe, etc. Chemical Analyses and Physical Tests made.

Head Office—Traders Bank Building, Toronto 
Montreal Office and Laboratory, 14 Sun Life Building.

SCHOOL OF MINING, Kingston, Onl,
Affiliated to Queen’s University,

Courses for degrees in Mining Engineering and 
Metallurgy, in Civil, Electrical, and Mechan­
ical Engineering, in Chemistry and Assaying, 
and in Mineralogy and Geology.
may be taken. Unmatriculated stu< 
special courses.

O z
n

Shorter courses 
dents admitted toÉycs^

Session begins Sept. 30th,
Matriculation Sept. 16th.

For l alendar and other information apply to
The Secretary, School of Mining, Kingston.

School of Practical Science
TORONTO (Est. 1878).

The Faculty of Applied Science and Engineering of the 
University of Toronto.

Departments of Instruction—1—Civil Engineering. 2—Mining Engi- 
neering. 3—Mechanical and Electrical Engineering 4—Architecture. 4—Analy­
tical and Applied Chemistry 

Calendar giving full information and including a list showing the positions held 
by the graduates mailed on application.

A. T. I.AING, Registrar.

MICHIGAN COLLEGE OF MINES
b. W. McNaIK, President

J^OCATED in the Lake Superior district. Mines and 
milJs accessible for practice. For Year Book and 

Record of Graduates apply to President or Secretary, 
HOUGHTON, MICHIGAN.

SECURED in all COUNTRIES. 
25 Consecutive Years’ 

Practice.
Charges Moderate.

JAMES J. SHEEHY,
PATENT ATTORN KV,

PATENTS
Information and Advice

Free. Box 1
National Union Building WASHINGTON, D.C.
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WE READ AND INDEX THE MONTREAL DRAFTING OFFICE
JAMES E. ADAMSON, 511 New York Life Building 

- MON i REAL, R.Q. =

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 of 
importance that have bean written on any Engineering 
or Technical subject.

All kinds of Engineering, Architectural and General Drafting. Works executed promptly 
and in best manner. Sketches, Plans, Working Drawings, Details, Specifications, Per­
spectives for Factories, Offices, Dwellings and all kinds of Buildings, Patent Drawings, 
Superintendence of Works, etc. A1 References.

THE TECHNICAL INDEX Cor’’^pondinc<t and Wo ks treater! strictly confidential

PUBLISHED IN ENGLISH AND FRENCH. 
Carefully classified according to speciality appears 
Monthly (since April 1903,) and contains ihe tital, with 
concise explanation when necessary, of all the articles of 
importance appearing in the engineering journals, as 
well as the titles of the various new hooks published 

engineering subjects It has already recorded 
60,000 articles of interest. UFK/N

THE TECHNICAL INDEX supplies its sub­
scribers with copies of articles on any engineering 
question.

Inquiries in any langauge promptly 
attended to.

lO

STEEL TAPESand RULES
ARE INDISPENSABLE FOR ACCURATE WORK 

ffarfoftyTHE LUFKIN RULE CO.The Publishers, Index
51, Rue de l’Aurore, BRUSSELS

FOR 8ALE EVERYWHERE. 
SEND FOR OATALOO

Saginaw, Mich., U. S. A. 
New York. London.

FOR SALE.
"DELTING, Rubber, Canvas and Leather, Hose 

Packing, Blacksmith's and Mill Supplies at 
lowest prices. N. Smith, 138 York Street, INTERNATIONAL commerce. doi, 31.18 per cent.; Venezuela, 30.22 

per cent.; Ecuador, 28.86 per cent.; Ja­
pan, 21.35 Per cent.; United Kingdom, 
20.45 Per cent.; Peru, 17.98 per cent.; 
the Philippines, 16.8 per cent.; China, 
16.68 per cent.; Denmark, 16.08 per 
cent.; Argentina, 14.1 per cent.; Ger­
many, 13.91 per cent.; Italy, 12.48 per 
cent.; the Commonwealth of Australia, 
11.7 per cent.; New Zealand, II.21 per 
cent.; Spain, 11.21 per cent.; France, 
10.72 per cent.; Brazil, 10.33 per cent.; 
Chile, 9.92 per cent.; Uruguay, 9.67 per 
cent.; Russia, 9.66 per cent.; Austria- 
Hungary, 9.49 per cent.: Netherlands, 
9.38 per cent.; Bolivia, 8.45 per cent.; 
Belgium, 7.98 per cent.; Sweden, 7.22 
per cent.; Portugal, 7.13 per cent., and 
Korea, 6.19 per cent.

Toronto.

The international commerce of the 
world now exceeds 26 billions of dol­
lars, of which 1324 billions are imports 
and 1254 billions exports. Of the im­
ports of countries other than the United 
States, 14 1-3 per cent, are drawn from 
the United States, and of their exports, 
9V2 per cent, are sent to the United 
States. Mexico in 1905 took 65.99 per 
cent, of its imports from the United 
States; Canada, 50.59 per cent.; Nica- 
ragua, 52.09 per cent.; Costa Rica, 51.65 
per cent.; Cuba, 45.34 per cent.; Guate- 
mala, 39.55 per cent.; Haiti, 35.56 per 
cent.; Colombia, 34.15 per cent.; Salva-

Rositions Vacant
For advertisements under this 

heading the rate Is 15 cents per 
line each insertion. There are 
about seven words to a line.

ENGINEER—We want an experienced 
and capable engineer to install and take 
permanent charge of a 200 H.P. Steam 
plant ; one who has machine shop experi­
ence and with some knowledge of electrical 
machinery preferred, 

ti culars, address the ONTARIO NICKEL 
CO MPANY, Limited, Worthington, Ont.

For further par-

Q
C



& CO., Ltd., Leeds
BROTHERS CANADA LIFE BUILDING.

MONTREAL.

HATHORN, DAVEY
PEACOCKSole Canadian 

Representatives,
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KELLOGG SWITCHBOARD AND SUPPLY GO.
Chicago, III.

Canadian Office, 404 Ashdown Blk., WINNIPEG, Manitoba.

HIGHEST AWARDS RECEIVED
GOLD MEDAL 
GRAND PRIZE 
GRAND PRIZE

BUFFALO, 1901 
ST. LOUIS, 1904 
MILAN, Italy, 1906 ...

KELLOGG apparatus is of the highest quality, 
being made from the highest grades of material, 
and assembled by skilful workmen.
KELLOGG 3, 4 and 5-bar generators are stronger 
and have a greater output of current than any 
other make.
KELLOGG ringers are loud, positive and are 
easily adjusted.
KELLOGG long distance transmitters and receiv­
ers have a world wide reputation for most excellent 
results.
KELLOGG switch-hooks have platinum contact 
points, protecting them from corrosion and burn­
outs ; also assuring good connections.

4
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Common Battery Telephones 

“ Bulletin No. 27-P ” agneto Telephones 
“ Bulletin No. 24.-P "

BRANCH OFFICES:

WINNIPEG, MAN., CAN.HILADELPHIA, PA. CLEVELAND. OHIO, 

Electric Bldg.

KANSAS CITY, MO. LOS ANGELES, CAL 

318 W. Second St. 404 Ashdown Blk.Keystone Tel. Bldg. 1413 Main St.

Centrifugal
PumpCombined Petrol Motor and

OF THE BAl- FOR
DRAINAGE

IRRIGATION
SEWAGE

SPRAYING
&c.

TYPE, t,‘v

V *

HIGH-LIFT 
TYPE ALSO 
MADE FOR 

FIRE
SERVICE, &c.

I
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AUTO VATIC FEED 
GREASE CL P

" SAMSON”
SCREW CO PRESSION 

GREASE CL P

Insist on the L00K for our
G e n xi i n e Trade MarK

AUTOMATIC INJECTOR

WorKs on Higher Steam, Lower Steam, Hotter Water and Longer Lifts
Manufactured bythan any other Injector on the marKet.

PENBERTHY INJECTOR CO. Ltd., WINDSOR, ONT.I

SMITH & COVENTRY, LTD.
MANCHESTER, ENGLAND.
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MILLING MACHINES 
BEVEL WHEEL PLANERS 

DRILLING & TAPPING MACHINES 
BRASS FINISHERS’ LATHES 

KEY SEATING MACHINES 
Boring1 Mills, Planers, Blotters.

PEACOCK BROTHERS,Sole Canadian 
Representatives,

CANADA LIFE BUILDING,
MONTREAL.
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UNIVERSAL HEAD MADE IN 9", 10% 12 & 16" SIZES.

Milling Machine Attachments
Ready for Immediate Delivery Complete Line carried in Stock.

Write for Attachment Catalog.

BECKER-BRAINARD MILLING MACHINE CO.
HYDE PARK, MASS. U.S.A.

BRANCH OFFICES : The Bourse, Philadelphia, Pa ; Williamson Bldg., Cleveland. O.
AGENTS : McDowell Mocker Co., Chicago, Ills ; Chas. G. Smith Co., Pittsburg, Pa, ; J. L. Osgood, Buffalo. N. Y. ; A. B. Bowman, St. Louis, Mo. 

A. R. Williams Machinery Co., Toronto, Ont. and Mom real, Canada.
Ludw. Lowe & Co., Berlin, Bevan Edwards Propty., Ltd., Melbourne, Selig, Sonnenthal & Co.» London, Schuchardt & Schutte,Ludw. Lowe & Co., Berlin, Bevan nawaras irropty., l-cü., îvieioourne, aeng, aonnentnai <x vo., Lonaon, c 
Berlin, Vienna, Stockholm, St. Petersburg, A. H. Schmte, Cologne ; Brussels, Liege, Paris, Milan, Bilbao, Barcelona.

323

BECKER-BRAINARD V

:

- ' J

N

Waterous Engine Works Co.
BRANTFORD, CANADA.

Boilers
OF ALL CLASSES*••••»**#

-jufaW?."- fe-.jïfflMi

Built to Marine or 
Insurance Specifications

' -

•;j,

% o

%m Ü
Vi *>4. i* ^*%*tfW*

We flanufacture Engines—Plain and Automatic, 
Sawmill and Pulp Machinery, Road Making Machinery,

Fire Apparatus, etc.
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“LIDGERWOOD”
HOISTING
ENGINES
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This double cylinder, double friction drum hoisting engine is specially adapted for railways, quarries, pile 
driving, dock and bridge building and general contracting work. Bulletin 200 just issued describes the various 
kinds we build for general contracting purposes.

“ Allls-Chalmers ' ’ Mining, Sawmill and Flour Mill Machinery, Engines, Pumps and 
Turbines j “Bullock" Electrical Apparatus ; “ Lidgerwood " Hoisting Engines ;

“ Ingersoll ” Air Compressors, Rock Drills and Coal Cutters,

Head Office and Works :
DISTRICT OFFICES :

MONTREAL-82 Sovereign Bank Buildin g 
NEW GLASGOW, N.S., Telephone Bldg. 
VANCOUVER—416 Seymour Street.

MONTREAL.

TORONTO-8IO Traders Bank Bldg. 
WINNIPEG-251 Notre Dame Avenue 
NELSON—Josephine Street

ALLIS-CHALMERS-BULLOCK I
LIMITED.

THE CANADIAN ENGINEER.July 5, 1907. I II
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Westinghouse Motors

Can be relied upon to give a 

maximum efficiency at a 

minimum operating cost.
'jr-ÿ'’

- / /
0

. ;i,.; A

VVe-tinghouse Tj'pe S Motor Driving Tabor Pump.

Canadian Westinghouse Co., Limited.
General Office and Works: HAMILTON, ONT.

For particulars address nearest office 

Hamilton
932-9583 Union Bank Bldg.

Winnipeg

Sovereign Bank of Canada Bldg.
flontreal

134 Granville Street
Halifax

Trader’s Bank Building
Toronto

152 Hastings Street
Vancouver

Morison Suspension Furnaces
For Land and Marine Boilersme *111*1 iJR ll |§g 1 I II' 11 $, if I* WITH PLAIN ENDS 

OR FLANGED TO 
ANY REQUIRED SHAPE

,1
91

S3 fi

Uniform Thickness, Easily Cleaned, Unexcelled lor Strength, Unsurpassed 1er Steaming Capacity V

IKSW' an Era : : X':: 1k Elm El mil
il 1 E

\ E\ Ei !HR ÉÜ■Tleil :II ;e i■Bis

1
\

:

The universally satisfactory record ot “THE MORISON 
proclaims it the best furnace madem

manufactured by

West and Calyer Sts NEW YORK.THE CONTINENTAL IRON WORKS, •9
Borough of Brooklyn, 

Near 10th and 28rd Street Ferries.

Sole Canadian Agent—MR. GEORGE HOLLAND, M. C. Soc. C. E.. P. 0. Box 529, MONTREAL.

■
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W. H. ALLEN, SON ® CO., Ltd.
QUEEN’S ENGINEERING WORKS, BEDFORD, ENGLAND

And Queen Anne’s Chambers, Westminster, London,
Telegrams ‘"Pump Bedford”MANUFACTURERS OF

Steam and Motor Driven High Vacuum 
SURFACE AND JET CONDENSING PLANTS FOR

STEAM TURBINES OR RECIPROCATING ENGINES

“Conqueror”
Centrifugal

and
Turbine 
Pumping 
Plants

OPEN AND 
ENCLOSED 
HIGH SPEED

Simple, Compound
or

mTriple Expansion

Engines /
*

For Total Lifts up to 
1500 Feet.

' • ■

Aand
Driven bv Steam Engine, 
Electric Motor, Pulley, Oil and 
Gas Engine.

Dynamos
Standard Motor-Driven Surface Condensing Plant.

Hall Engineering Works 
14 Cote Street, MONTREAL.

AGENT FOR QUEBEC f 
AND ONTARIO: \ THOMAS HALL,

BELLISS & MORCOM. LIMITED$

ENGINEERSEstablished over 50 years. LONDON OFFICE 

8 VICTORIA ST,, S.W.
TELEGRAMS >

“Beiliss” Birmingham
A.B.C. 5TH EDITION

BIRMINGHAM ENGLAND

ENGINES
DIRECT, ROPE OR BELT DRIVE 

FOR

Electric Power - Lighting 
Traction and Mill Driving

ALSO

Condensing Plants

rr. *

“Our TwoCrank Compound Type Engine *’

ADVANTAGES Self-Lubrication - Simplicity
Minimum Maintenance • Compactness - Good Governing - Durability - Maintained Efficiency - Quiet Running

Strength - Experience - Low Cost - Reliability

3,300 Engines supplied or building, representing upwards of 600,000 H. P. in sizes ranging from 5 
to 2,500 B.H.P. of Compound and Triple-Expansion Types.

SOLE AGENTS FOR CANADA

LAURIE & LAMB, 212 Board of Trade Buildings, Montreal, Can.
Telegraphic Address: “ Larco” Montreal. Codes; A.B.C. 6th and Western Union.
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ENGINEERING SOCIETIES. Canadian Railway Club.—President, W. E. Fowler, Montreal; 
secretary, James Powell, Montreal; treasurer, S. S. 
Underwood, Montreal.

National Association of Marine Engineers of Canada.—
Grand president, F. S. Henning, Toronto; grand 
tary-treasurer, Neil J. Morrison, St. John, N. B.

Toronto Brancn American Institute of Electrical Engineers. 
—Chairman, R. G. Black; vice-chairman, K. L. Aitken.

Foundry Foremen’s Association.—J. F. Gaffney, The Allis- 
Chalmers-Bullock, Limited, secretary and treasurer, 
Montreal; A. Chase, Sawyer & Massey Co., secretary and 
treasurer, Hamilton.

Association of Ontario Land Surveyors.—President, J. W. 
Tyrell, Hamilton; chairman of council, G. B. Kirkpat­
rick, Toronto; secretary-treasurer, Killaly Gamble, 
Toronto.

Canadian Electrical Association.—President, R. G. Black, 
Toronto; First Vice-President, R. S. Kelsch, Montreal; 
Second Vice-President, W. N. Ryerson, Niagara Falls, 
Ont.; Secretary-Treasurer, T. S. Young, Toronto.

Society of Chemical Industry.—Chairman. W. H. Ellis; 
retary, Alf. Burton, 44 York Street, Toronto.

Canadian Society of Civil Engineers.—.President, W! Mc- 
Lea Walbank, Montrai; treasurer, H. Irwin; secretary, 
C. H. McLeod, room 877, Dorchester St., Montreal.

Canadian Mining Institute.—President, F. Keffer, Green­
wood, B. C.; secretary, H. Mortimer-Lamb, Montreal, 
Que.; treasurer, J. Stevenson Brown, Montreal.

Engineers’ Society: School of Practical Science.—President,
T. H. Hogg ; recording secretary, R. L. Greene ; 
treasurer, A. H. Wilson ; corresponding secretary, A. W. 
Kinghorn.

Engineers’ ' Club of Toronto—President, C. B. Smith; 
treasurer, John S. Fielding; Secretary, C. M. Canniff. 
Rooms: 96 King Street West, Toronto.

secre-

Canadian Association of Stationary Engineers.—President, J. 
Ironsides, Hamilton; vice-president, E. Grandbois, Chat­
ham; secretary, W. L. Outhwaite, Toronto; treasurer, 
A. M. Dixon, Toronto. sec-

BECK FLAMING ARC LAMP
The only practical Flaming' Arc Lamp made. 
Burns on any frequency from 25 Cycles to 133.

Manufactured in Canada under Canadian Patent No. 93,298, 
Issued May 23, 1906, In the name of Jacob Ruppert, Jr., by

The R. E. X. PRINGLE CO., Limited.
Manufacturers and Dealers in Electrical Apparatus and Supplies

ST. JOHN, N.B. MONTREAL, QUE. TORONTO, ONT. WINNIPEG, MAN.
Show Room 18 Victoria Sq., Montreal.
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THE DOMINION WIRE-WOUND-WOOD WATER PIPE

Showing special method of winding with two independent parallel wires.
The great advantage of this is that in event of 

pipe still retains a factor of safety of 2.5.
wire becoming damaged, theone

End view
of Made only by

Pipe and 
Coupling THE DOMINION WOOD PIPE Coy., Ltd •»

S NEW WESTMINSTER, B.C
Also, manufacturers of continuous stave pipe for irrigation and power purposes.

Write for Catalogue.

WE MAKE NORTHERNICRANESi
CRANES, CUPOLAS, FOUNDRY LADLES, 
HOISTS OF ALL KINDS and can equip you 
with the most modern articles in our line.

We are near the Canadian Market and can please you—Catalogue free.

NORTHERN ENGINEERING WORKS
Electric or Hand—All Types12 chene street; DETROIT, MICH, U-S-A-THE NEWTEN CUPOLA

Jr
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THE LOCOMOTIVE AND MACHINE COMPANY
OF MONTREAL, LIMITED

Builders of Locomotives for all Classes of Service

Builders of 
Steam 

Shovels and 
Dredges

Structural 
Steel for

all
Purposes

THE ROBINSON WIRE-ROPE STEAM SH3VEL
CLASS 44-16-21

New York Office : 
hi Broadway

Works : 
Longue Pointe 

Montreal.

Principal Office : 
Imperial Bank Building 

Montreal.

JANDUS
ENCLOSED 
ARC LAMPS
FOR PUBLIC 
AND PRIVATE 
ARC LIGHTING, 
ALL CIRCUITS

©
1 ASK FOR BULLETIN No. 26

THE PACKARD ELECTRIC CO.
LIMITED

St. Catharines - Montreal - Winnipeg

THE CANADIAN ENGINEER. isJuH 5, 1907.
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..." ^ DryingHot Blast

Appliances 

of all Kinds
Heating

Systems

' ^

I’ $PT;
?l ■ -Li w ! ; Æé

*IBiS

1
« iFor Drying Wood, 

Leather, F ru it, 
Brick, file, Rub­
ber, Gioth, Wool 
and Paper.

\mM-
m:

■A

For Schools, Col­
leges, Hospitals, 
Public Buildings, 
Factories, Mills, 
Etc.

I
B
mlijm

Lumber Trucks, Factory Trucks, Brick Cars, Turntables and Rail.

Stationary and Portable Forges, Cupola Blowers, Exhaust Fans, Planing Mill Exhausters, Dust and Shaving Separators, 
Steam Specialties, such as Back Pressure Valves, Exhaust Heads, Steam Traps, Etc.

Vertical and Horizontal Engines.
For Particulars Write to

SHELDONS, Limited, Gait, Ontario.
Engineers and Manufacturers.

The Acme Of Perfection The " Down-face ” principle 
of the Ideal Concrete Block 
Machine permits the only 
practi-al use of rich facing 
material with coarser mat­
erial in back of block. Tnis 
principle is protected by a 
basic patent. No Other mac­
hine using it can be legally 
made, sold or mod.

Whyin Cement Blocks is only attained by using

IDEAL
Machines

Excel

“LAFARGE”
(Non-Staining) Portland Cement

“ KEENE’S ”LEHIGH

IDEALCoarse, Fine and Superfine.Best Grade American.

CANADIAN, ENGLISH, BELGIAN, and GERMAN, 
In Wood, Cotton and Paper Sacks.

Fire Bricks, Fire Clay, Sewer Pipes, Etc.
General Contractors’ Supplies.

(Interchangeable)
CONCRETE IVJACHINES

VARIOUS SIZES

Safe to buy because it is 
the original and only pro­
tected “ Down-face ” mac­
hine. Attachments and ac­
cessories will always be 
obtainable.

Profitable to own, because it produces blocks, not only 
at lowest cost, but of a uniform excellence of quality that 
mands highest price. Ideal Con­
crete Blocks are salable anywhere FL- ------
and everywhere at splendid profits. fe&çîL

Wonderfully rapid and economical to 
operate, because of its extreme simplicity. V ; «E
Not a wheel, cog, chain or spring in its .j -■ ' ,
construction. ^

Magnificent illustrated catalogue of the r , , , ,
entire Ideal line, a practical encycolo- Ideal Block showing natural 
pædia of cement block manufacture, sent stone effect. Same machine 
tree on application. ’ produces endless vanities of

designs.

I31 Wellington St. 
• > Montreal - Que.F. Hyde ® Co

com-

IMICA INSULATION
1For Steam Plants and other heated surfaces.

MICA COVERING ‘s,
flakes and is the highest insulator of heat and cold known

Ideal Concrete Machinery Co., Ltd.Manufactured by
London, Ontario

MUSSENS, Limited : Sole Agents for Canada. Montreal 
Quebec, Toronto, Winnipeg and Vancouver.

Block, Brick and Sill Machines.

Dept. A. G.Mica Boiler Covering Co., Limited,
86-92 ANN ST., MONTREAL.

Mixers. Ornamental Moulds. Etc.
CONTRACTORS to the British Admiralty and War Office.

I
I
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At thisMassachusetts Institute of Technology in Boston, 
reply the manager said, ‘ I don’t believe a word of it.'

“ The above is a very good illustration of the different 
ways in which the two classes of minds look at things. The 
trained scientific mind is ready to undertake anything. The 
rule of thumb man will go as far as he sees, but his imagi­
nation fails him. 
construct, while the latter can do only what he has been 
taught.

THE EYE AND THE MIND.

“ The effect of the practical school training upon 
gineer is well shown in the following instance : The engi- 

referred to sent a drawing of an intricate forging to a
The manager sent it 

The engineer,

an en-

neer
firm in one of the Southern States, 
back, saying ‘ The piece cannot be made, 
thinking that the other had misunderstood the drawing, 
made a wooden model of the exact shape he wished the fin­
ished piece to have. This he carried over to the works in 
person. The manager said, ‘ Not only are we unable to 
make this piece, but the man does not live who can make it.
The engineer said, ‘ May I have the use of a forge ? ’ This 

granted, and all the expert blacksmiths of the place 
gathered around him to see this greenhorn of an amateur 
make a fool of himself. He worked through his task logic­
ally step by step, and brought out the finished piece just like 
the wooden model. He was then asked by the manager,
1 Did you ever see one made? ’ ‘ No.’ ‘ Did you ever see
one like it ? ’
made, and where were you taught to make it? ’ 
taught the principles on which everything is made at the 1 perience.—“ Machinery.”

The former can mentally analyze and re-

“ The use of the shop for the development of skill and 
imagination is well illustrated in this way : The teacher of 
forging shows the pupil in successive lessons how to draw 
a piece of iron, how to make a piece round or square, how 
to punch an eye, how to make a weld, how to make an offset 
and a rivet. He then asks his pupil to make a pair of 

The answer comes : 1 But I can’t. I 
The teacher is inexor- 

He finds to his surprise that

was
blacksmith’s tongs, 
never did such a thing in my life, 
able, and the pupil begins, 
the task before him is simply a grouping together of a series 
of steps, each of which he has already mastered, 
tongs a good student makes will compare well with the work 
of an average country blacksmith who has had years of ex-

The first
1 How did you know one could be

‘ I was
1 No.’

Swedish-American Telephones“HERCULES”

ALWAYS SATISFY
*)is -,

A Instrument illustrated herewith is being used by hundreds of success­
ful exchanges and rural telephone organizations. Is furnished in either 
series or bridging. Bridging Instruments wired with Non-interfering, 
ring through or any circuit that will most practically meet your require­
ments.

» v- ? :zeswm 1
a

1

This Instrument is also wired for use on GROUNDED LINES 
whereby one Subscriber can ring central office without ringing any other 
Subscriber on the line. If you want to accomplish any particular thing 
in Telephony, write us.

mfk

Swedish-American Telephone Co.,-,
;

Manufacturers of Superior Telephone Equipment,
No. 99.

CHICAGO ILL.SERIES OR BRIDGING.

t

isr.til Armstrong Tool Holders
JONES & MOORE 

ELECTRIC CO.,
â

Patented Feb. 28, 1893.
COST LESS SAVE

All forging and 
tempering, 

70% grinding 
^ 90% tool

than the steel and 
first dressing 
in a forged

LIMITED.

294-300 Adelaide St. W.
TORONTO. r> Make

^ One id. of 
Tool Steel Equal 

Ten lbs.in Forged Tools

MANUFACTURERS
«wOFiti

Amm Write for Catalogue
çMSmFOR LIGHT AND POWER

2,000 Machines 
now in use. m

'

'

ARMSTRONG BROS. TOOL CO.SUPPLIES AND REPAIRS FOR ALL SYSTEMS.
107 N- Francisco Ave., Chicago,’ U.S.A. 

“The Tool Holder People” m
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THE JOHN McDOUGALL CALEDONIAN IRON WORKS 00., Limited
Head Office and Works MONTREAL, Que.

BOILERS.
Return Tubular, “ McDOUGALL ” 
Water Tube, Marine, etc.

TANKS.
Water Tanks, Penstocks, Steel 
Riveted Pipe.

SB»,

---- --------------i ■' Immm

MACHINERY.
Complete Power Plant built and 
installed.

J

J
, ; :V

I Sole Manufacturers in Canada under 
license for

Ü ' HEINRY R. WORTHINGTON, Rumps and Condensers 
NEW YORK FILTER CO.,
A3NER-D0BLE CO.,

Pressure Filters 
Impulse Water Wheels

DISTRICT OFFICES:
MONTREAL....................
TORONTO..........................
WINNIPEG........................
VANCOUVER................ .
N hLSON .............................
NEW GLASGOW, N.S

82 Sovereign Bank Building 
. 810 Traders Bank Building
........ 251 Notre Dame Avenue
................ 416 Seymour Street

......................... Josephine Street
.................Telephone Building

6" Two Stage 1,000 Gallon Worthington Turbine Fire Pump (pressure 100 lbs.), 
driven by Gears from Water Wheel Shaft. Installed by us at plant 

of Chicoutimi Water & Power Co.

Pumping Machinery.

Belt Driven Motor Driven

Gear Driven Steam Driven
'

^1 By?
v

" NÊ ;V ■

Triplex Power Pump Direct Connected to a C. G. E. Motor.

We are particularly desirous of furnishing complete Municipal Pumping Plants, including Boilers, Stacks, Engines 
Stand Pipes, Water Towers, Valves, Water Pipe, Tees, Crosses, Hydrants, and Special Castings of all kinds.

A full line of Waterworks Supplies carried in stock.

;

SEND FOR DESCRIPTIVE BULLETIN

Canada Foundry Company, Limited,
HEAD OFFICE AND WORKS, TORONTO, ONT.

DISTRICT OFFICES
OTTAWA,MONTREAL, WINNIPEG,HALIFAX VANCOUVER ROSSLAND.
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WITH WHICH IS INCORPORATED

THE CANADIAN MACHINE SHOP.
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IMPRESSIONS OF THE CONVENTION.Cbe Canadian Engineer
The work that the members of the American Water­

works Association are engaged in is one that affects 
everybody. On the quality and quantity of water that 
can be supplied the lives and health of the population 
of the whole world depend. On this account everyone 
is anxious to know what these men are doing, as they 
are at least the purveyors of this precious liquid. People 
the world over require, and demand, pure water, and 
to meet this demand the Association which met in To­
ronto recently exists.

The Canadian Engineer appreciates the fact that 
water supplies throughout the Dominion are being de­
veloped rapidly, and in order to convey to those inter­
ested in developments along this line some idea of what 
is being done this number has been devoted entirely to 
waterworks matters, both in Canada and elsewhere.

It was pleasing to note the progress of this con­
vention. Unlike the majority of conventions, nearly the 
whole of the session was given up to the business of the 
Association and the reading of papers of interest to 
everyone present. These men are all specialists in the 
purveyance of pure water to the consumer, and each one 
came prepared to tell the others his experiences of the 
past year.

Phenomenal enthusiasm was shown in the discus­
sions, and it was evident that careful consideration had 
been given the subjects before the convention was called 
to order. As is usually the case where a number 
of authorities on any one subject are gathered to­
gether, opinions were widely different. This only made 

Depart- the discussions more interesting, and each delegate was 
enabled to take home with him a mass of information 
that it would be impossible to obtain in any other way.

Every session was well attended, and no lack of 
interest was shown, even on the last day. These vendors 

the showed even more interest in their ware than the people 
Current who have to use it, and whose life depends largely upon 

the quality of the water they receive.
Very little recreation was arranged for, even the 

evenings being taken up with meetings at which papers 
were read and discussions took place. It has almost 
become proverbial that conventions of any sort are more 
of an “outing” than anything else. In the case of this 
Association, however, such was not so.

2j7 was the watchword from beginning to end. This was 
23g as it should be. Unless an association can impart some 
23g benefit to its members it is of no practical value, and,
240 looking from this standpoint, the “outing” convention
241 is useless. “All work and no play” is not a good thing, 
2^j2 but the main object should be work, the dissemination 
244 of knowledge.

The American Waterworks Association is to be
251 congratulated on the manner in which its business is
252 conducted, and it has in its secretary, Mr. J. M. Diven, 

a man who fills his position admirably.
The manufacturers’ exhibition in connection with 

259 the convention was of the highest order, and the number 
2®4 that exhibited or had representatives in attendance was 
^ evidence that the meeting was one of great importance.

A visit to the exhibition proved most interesting, as 
267 nearly all of the smaller appliances used in waterworks 

equipment were displayed, most of them being of the 
26g very latest type.

While in Toronto the visitors were treated as well 
273 as they possibly could be. There are, however, two things
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cedure naturally saves further investigation, but does 
not get at the real cause of the trouble.

Dr. Thresh has had a wide experience in dealing 
with outbreaks of typhoid fever, having made a special 
study of sporadic cases. Not a single case has come 
under his notice in which the well water could be con­
sidered the cause except where sewage had more or less 
direct access. The conclusion may be drawn that where 
water percolates slowly through several feet of compact 
soil it cannot carry with it the typhoid microbes. In 
water that takes days to pass through the subsoil into 
the well or spring the typhoid bacillus is either filtered 
out or loses its life.

Filtration and time are the two factors that make 
for the purification of water by the action of the soil. 
The more easily the polluting matter can reach the water, 
the greater the danger. But, though water that tra­
verses a compact subsoil before reaching the well is as 
pure as it is necessary for water to be, there is consid­
erable danger if the subsoil contains unfilled fissures, 
no matter what the depth of the well or the distance it 
may be from the source of pollution. When the water 
is bad, and there is no conclusive proof as to the source 
of pollution, experiments must be made at the most 
likely sources, so that when tests are made shortly 
afterwards it can be proved whether there is connection 
between the well and the supposed point of defilement 
by pouring water impregnated with some easily dis­
cernible but innocuous substance into the suspected

that might be pointed out as not being all that they 
might have been. In the first place, the large assembly 
room of the City Hall in which the meetings were held 
is more like the interior of a barn than the interior of the 
main room of a magnificent structure like Toronto’s 
municipal building. Promises have been made from 
time to time that this room would be completed. As 
yet nothing has been done. Toronto should have an 
assembly room in the City Hall or elsewhere in which 
its visitors to conventions might hold their meetings 
without having to apologize for its condition on each 
occasion.

The second point to which attention may be drawn 
was the moonlight excursion on the lake on Wednesday 
evening. Instead of securing the finest boat of the 
port on which to entertain the delegates, one of the 
oldest was used. On this occasion it may have been 
impossible to charter any other boat, but where there 
is time to make arrangements in matters of this kind 
there should be no reason why the very best service 
could not be secured.

Conventions are one of the greatest advertising 
mediums that a city qan have, and visitors coming in 
a body should be enabled to take home with them the 
very best impressions of the city that it is possible to 
give. No doubt everyone who attended the gathering 
went home pleased and well satisfied, but it is things 
of this nature that leave a canker, not upon the con­
vention, but upon the city.

1.
A

ground.
Dr. Thresh has conducted many experiments to 

discover the best way of locating pollution. There are 
three main helps to discovery—common salt, a lithium 

. salt, and a dye named fluorescein. In recent cases
In a number devoted to the improvement of water ammonium salts have been used. Common salt is used

supplies by mechanical means most of which involve I because k ig inexTensive and easily obtainable, while 
the conveyance of the liquid from a distance, ,t may k is a sim le matter t0 estimate the quantity in the 
seem a little incongruous to discuss an aspect of supply water_ It requires one grain of sak to increase the 
from old-fash,oned wells But most places in Canada chlorin in Qne Uon of water, and where only a smaU
will, for a long while be dependent on more or less tit of water ;s to be dealt with the salt is easily
primitive sources for their water, and will be subject hand]ed. But where large quantities of water are being 
to the nervous hygienic conditions that are inseparable dealt with anotber method must be used. Gne grain of 
from them. Sometime ago ,t was fashionable to teach Hthium t0 fourteen gallons of water wil, provide an ad-
the average man that unless his well were very deep, mirable test but as lithium costs about one dollar a
or very far removed from possible contamination, he d this method is somewbat expensive and very
was in danger of nourishing all sorts of deadly bacteria, rard j d. Ammonium chloride has been used
and was generally ,n the jeopardous position contem- wkh marked succe but in polluted waters found
plated by the hymnologist, who said:- in deep we,ls there is a varying quantity of ammonia,

and in these cases definite conclusions might not be

TO DISCOVER POLLUTION.

“And fierce diseases wait around 
To hurry mortals home.’’ arrived at.

Fluorescein has proved very effective in discovering 
the source of pollution, and, excluding common salt, is 
the cheapest. It is the easiest to apply and detect, the 
only possible objection to it being that it may discolor 
the whole supply and alarm the consumer. But the 
disadvantage is trifling, compared with the efficacy of 
fluorescein, which seems unique among aniline dyes. 
While they become discolored by filtration through soils, . 
nothing can affect the all-pervasive flourescein. Dis­
solved in water by the aid of an equal weight of caustic 
soda, it can easily be detected when the dilution is 
one in 100,000,000 ; and under favorable conditions one 
in 200,000,000 is discernible.

Out of 2,093 cases of typhoid which occurred in the 
county of Surrey only about 10 per cent, were caused 
by the drinking of impure water, which fact shows that 
typhoid bacillus are not carried to so great an extent 
as is generally believed. But nothing can alter the fact 
that the practice of many cities and towns of pouring the 
sewage directly into lakes and rivers from which the 
supply of drinking water is taken is most dangerous.

There is not so much danger after all in a fairly 
shallow well, provided the subsoil be compact, and the 
surface be free from filth. Filtration through a very few 
feet of subsoil will purify water of even the most in­
sidious germs. One of the ablest authorities upon ques­
tions of water supply is Dr. Thresh, Medical Officer of 
Health to the Essex (England) County Council, who, 
ir. a paper read to the Association of Water Engineers 
on “The Detection of Pollution in Underground Waters, 
and Methods of Tracing the Source Thereof,’’ said some 
comforting things of typhoid fever propagation. He 
found that outbreaks of typhoid fever attributed to pol­
luted waters have been in nearly all cases due to matter 
of excremental origin gaining direct access to the source 
of supply, or while the water was on its way to the con­
sumer. Many cases have been reported where the dis­
ease has been attributed to the use of shallow well water ; 
but in nearly every instance sewage practically ran into 
the well direct.

In numerous cases typhoid may be traced to the ; 
consumption of shellfish taken from polluted waters.
These cases have been and are very often attributed to
the water supply, principally owing to the fact that the ; exclusively to waterworks development, 
drinking water, upon analysis, where the disease broke count all serial articles have been held over and will 
out showed some signs of contamination. This pro- 1 appear again in the issue of August 2nd.

»

As indicated on the cover, this number is devoted
On this ac-
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MARKET CONDITIONS. Pig Iron.—Summerlee, Np. 1, to arrive, nominally, $27; 
No. 2, $26; Cleveland, No. 1, $23.50, $24; Clarence, No. 
3, $24.Toronto, July 3rd, 1907.

Admonitory words have been spoken by men in high 
financial and industrial position in the United States as to 
the. probable effect of a “showing up” by railways in their 
undertakings and orders. And in some directions, where 
production has been excessive, such warning may be neces­
sary, since United States manufacturers have repeatedly 
earned the character of being over-producers.

Steel Rails.—80-lb., $35 to $38 per ton. Steel beams, 
channels and angles, 2% to 3c. per lb.

Sheet Steel.—Firm, 10 gauge, $2.70; 12 gauge, $2.80.
Tank Plate.—3-i6.in., $2.65; Tees, $2.90 to $3 per 100 

pounds; angles, 1% by 3-16 and larger, $2.75 to $3.
Tin.—Unchanged in price, 45c. for pig, very strong, and 

m fairly good demand.
Tool Steel.—Jowitt’s special pink label, io%c. per lb.; 

Capital, 12c. ; Conqueror, highspeed, 65c. base.
Wrought Steam and Water Pipe.—Trade prices per 100 

pounds are: Black, % and £é-in., $2.31 ; %-in., $2.81 ; %-in., 
$380, i-in., $5.45; iM-in., $7.43; $8.81; 2-in.,
ÿn.88; af-î-in., $19.50; 3-in., $25.50. Galvanized, % and 
yà-in., $3.14; %-in., $3.66; &'-in., $4.95; i-in., $7.10; i%- 
in., $9.68; i%-in., $11.61; 2-in., $15.48; 3%-in., blk., $32; 
4-in., $36.25.

Zinc.—Sheet zinc firm, with a fair business doing. To- 
-onto, slab $7; sheet, $8.

In Canada no check to the industrial activity is apparent 
unless it is that furnished by striking workmen here and 
there. The time chosen by some to lie idle is the busiest 
season of a busy year, when wages of all kinds are high and 
when willing men can earn night and day. It can only be 
assumed that the walking delegate has bewitched the men 
or bullied them into such folly. The Toronto machinists 
and boiler-makers, it is reported, are showing- signs of weak­
ening.

The employing plumbers of Toronto have stuck to one 
another with remarkable concord in resisting their striking 
workmen. And they have been able to fill the places of a 
large percentage of the strikers. Different employers 
nounce the return of one, two, or three men each who have 
left the union and returned to work. Besides 
numerous skilled workmen, secured in the Old Country, 
now on the way to Toronto, whose advent will give th( 
plumbers’ shops an activity which they have not witnessed 
for some months.

Pig iron is still firmly held ; no No. 1 Summerlee pro­
curable and No. 2 now brings $26. Canadian makers are all 
sold ahead and domestic iron is very hard to secure. Advices 
from the States say that prices are maintained because tne 
furnaces are well sold ahead.

A letter of 20th June from Middlesbrough, the heart of 
the British iron district of Cleveland, says :—“There is noth­
ing particular going on at the moment, except that the iron 
trade continues very brisk, and a large volume of business is 
being done. There is, however, some trouble with the en­
gineers just now, and this may lead to a strike, which would

an-
AMERICAN WATERWORKS CONSTRUCTION.

there are

In a paper recently read in England before the Society 
of Engineers, Mr. E. R. Matthews, described a covered 
reservoir at Louiseville, which he stated was a good example 
of a modern American covered reservoir.

This reservoir is constructed throughout of reinforced 
concrete, including the division walls and piers. The roof 
is of groined arch construction.

The arches being approximately 19 ft. span and 3.8 ft. 
rise, the radius of the arc forming the intrados being 13.775 
ft., and that of the extrados 32.256 ft. The thickness of con­
crete at the crown of arch is 6 inches, and above piers 3 ft. 
The reservoir is 460 ft. by 392 ft., and 394 ft. in size, and has 
a capacity of 25,000,000 gallons. The columns or piers are 
about 3.4 ft. diameter and 21.11 ft. in height, and are placed 
22 ft. apart, centre to centre. The whole of this interest­
ing construction has been carried out in Portland cement 
concrete 1:2:4. Embedded in each of the arches are ij4 by 
5-16-inch concrete steel ribs, resting upon each pier. These 
ribs are inserted in eight half-piers ; four of these being 
placed at the groins of the arch, and four midway. Two steel 
plates, 16 inches square by 5-16-inch thick, are placed in each 
pier; and in the side division walls of the reservoir, and the 
ribs meet upon and are riveted to these. The plates are 
placed 28%. inches apart vertically, tied together in the middle 
by a jGinch rivet. In order to make sure that the steel ribs 
adhered to the concrete, J-é-inch rivets are placed through the 
middle of the rib about every 12 inches apart. The design 
was deeided upon in 1898, and the work was completed in 
1900. Both the arches and columns are stronger than 
necessary, were they only to support themselves and the 
earth filling. This has been proved by building upon the 
groined arches a concrete bed 8 inches thick over the crown, 
in which a track was built of standard steel rails, 80-lbs. to 
the yard, and loaded freig'ht cars pushed over it with a com­
bined dead and live load (car and freight) of 5 tons to the 
car-wheel, without visible effect upon arch or columns. When 
designing these arches it was not apprehended that it would 
be desirable or necessary to run cars across them. Great 
misgiving was manifested by contractors as to the practica­
bility of building reliable columns of this description. The 
successful and satisfactory building of them proved to be 
one of the easiest and simplest tasks connected with the 
reservoir. The concrete was machine-mixed, but all the 
manual labor performed by crude and unskilled men, with 
whom difficulty was experienced in satisfactorily building the 
arches. It was accomplished only by constant and vigilant 
engineering supervision. With the experience gained in this 
work, entirely satisfactory results could be obtained, with 
reduction in both volume of concrete and cost of construction. 
The solidifying of the concrete by tamping was done by hand,

be disastrous. Shipbuilding is not good here ; there are no 
orders forthcoming.” Glasgow advices of 21st say Cleve­
land iron market flat and irregular, dosing 1-6 lower, the 
cause being weaker American advices. Stocks of pig in 
Connal’s Scotch stores, 2,802 tons, as compared with 18,736 
tons last June, and of Cleveland iron 284,000 tons, compar­
ed with 644,000 tons in June 1906. There is steady buying 
of Scotch pig by Germany.

Bar iron is very firm, and there is even talk of an ad­
vance, though it is easier to get deliveries now than it was. 
Wire nails are in request at same price as Montreal, $2.55 
base. Cut nails are worth $2.75 here ; spikes same as in 
Montreal, with a good demand. Wroug-ht iron pipe is 
evidently going to be scarce this fall ; makers are behind in 
their orders and cannot say when they will catch up. cjl 
who are in want of pipe better put in their orders at once. 
Even now there is talk of a rise in price.

We quote prices at Toronto as under:—-
Antimony.—Continues to decline. Cookson’s, $20.
American Bessemer Sheet Steel—14 gauge, $2.70; 17, 

18, and 20 gauge, $2.80; 22 and 24 gauge, $2.90; 26 gauge, 
$3; 28 gauge, $3.25.

Bar Iron.—$2.30, base, from stock to the wholesale
dealer.

Boiler Heads.—25c. per 100 pound advance on boiler
plate.

Boiler Plates.—%-in. and heavier, $2.50.
Boiler Tubes.—Lap-welded steel, 2-in., $9.10; 2}f-in., 

$10.85; 2%-in., $12; 3-in., $13.50; 3%-in., $16.75; 4-in., $21 
per 100 ft. Demand steady, prices unaltered.

Cement—Star brand, $1.95 per barrel, f.o.b., Kingston. 
National, $1.95 per barrel, Toronto, in car lots; retail price, 
$2.15; English, Anchor brand, $3 per bbl. in wood.

Ingot Copper—Fairly quiet. Toronto price: Lake, 
26%c. ; casting, $25.

Lead—Active, ahd price still holds; $5.50 for pig.
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The mortar referred to in items 2 and 4, was used to inter­
pose between successive additions of concrete, in order to 
make such additions adhere to one another.

A low buttress dam at Theresa was also described. This 
dam was designed by Messrs. Ambursen and Sayles, of 
Watertown, N.Y., and is 120 ft. long hy 11 ft. high, and has 
a foundation on the solid rock, 
slope supported by concrete buttresses, the former being 6 
inches and the latter 12 inches in thickness, the buttresses 
being placed 6 ft. apart centre to centre, 
inforced by %-in. Thacher steel rods and expanded metal. 
The buttresses and toe are of Portland cement concrete, 9 to 

and each buttress is bolted down to the rock by 1 M-in. 
bolts, 3 ft. in length.

Betterin layers of about 4 inches in thickness at a time, 
results have since been accomplished by reducing the thick­
ness of layers and using pneumatic tampers. The following 
is the area of water surface roofed over by the groined
arches :—

Sq. ft.
It consists of a concreteTotal area of quadrangular space covered by the 

outside dimensions of the structure ..................... 180,740
Sq. ft.

Aiea covered by the four retaining walls... 18,541 
Area covered by the three division walls .... 4,460
Area covered by the 256 columns supporting

the groined arches ...................................
Aggregate area of water surface in the four

compartments ............................................
Total ................................................. -

There are 340 groined arches, 270 of which are square, 
22 x 22 ft. span between centres of columns and the remain­
ing 70 run in one direction at 22 ft. spans, and at right angles 
thereto of variable span, under and over 22 ft. This is owing 
tv the reservoir being of quadrangular plan, not a square, 
but a trapezoid.

The following table gives the items comprising the cost 
of constructing the arched covering of the clear water 
reservoir.
classified under ten subdivisions.

The whole is re-

3,000 1.

154,739
180,740

:wWOODEN STAVE PIPE.

By Andrew Swickard, Assoc. M. Am. Soc. C.E.* ee

During an early period of the growth of some of our 
eastern cities, quite extensive water systems were installed, 
using small logs of trees with auger holes bored through 
them lengthwise, as distributing mains. The limitations of 
such a plant were many, and as soon as necessity required 
and circumstances permitted, pipes made of iron were used. 
The next stage in the use of wood in constructing water 
pipe is found in the New England States. Pipe of large 
diameter and made of wooden staves banded together by flat 
iron bands were used in a number of instances for carrying . 
water from dams to water wheels. These were made up in

In this table the material and work has been

Classifications of Material and Work.
Per Sq. Ft.

2,446.93 cub. • yards Portland cement 1:2:4 con-
$17,373-20

i.

$0.112 sections 12 or 16 feet in length, and the sections were so 
tapered that the small end of one section entered into the 
large end of the adjoining section, forming a telescope joint. 
Pipe so constructed served the purpose very well. A few of 
these old New England pipes were still in operation up to a 

In one case, at least, the pipe was in service

Crete in columns at $7.10,-
154,739

2. 333.32 sup. yards Portland cement, 1:2 mortar, in
$96.66

columns, at 29 cents, 0.001
few years ago. 
nearly fifty years before being rebuilt.

154,739
3. 7,484.11 cubic yards Portland cement 1:2:4 con-

$53,137.18 The first wooden pipe built according to the present 
method, was installed by the Denver Union Water Co., at 
Denver, Colorado, about twenty-five years ago. 
to the modern method, the diameter is uniform throughout, 
and the pipe is made continuous. The staves are milled so 
that the edges conform to radial lines and the sides to circles 
corresponding with the inside and outside radii of the pipe. 
Lengthwise across the end of each stave, slots are uniformly 
cut. When the ends of two staves are butted together, 
during construction, a metallic clip that fits tight in all di­
rections is inserted in the slot. Bands of iron, or mild steel 
(round, not flat) are used to bind the staves together. The 
bands are spaced to withstand the pressure. The spacing 
may vary throughout the entire length of a pipe, from 10 to 
12 inches to 1 or 1% inches center to center. The strain 
produced in the bands usually determines the spacing, but 
for a few sizes of pipe the bearing surface under the bands is 
the controlling element. For this reason it is not safe for 
one to undertake to design a wooden pipe unless he is 
familiar with all the factors that enter into the problem.

The great enemy of wood pipe is decay. If it could be 
controlled absolutely, the life of wooden pipe would depend 
entirely upon the life of the bands. In every locality there 
exist local conditions that will either hasten or retard the 
decay of wooden pipe. These local conditions cannot, as a 
general thing, be controlled in any way. When understood, 
they can sometimes be avoided when the pipe line is being 
located.

Crete in arches, at $7.10, 0-343
154,739

4. 978.13 sup. yards Portland cement 1:2 mortar, in
$410.81

According

0.003arches, at 42 cents
154,739

5 168,750 lb. steel ribs in concrete arches, at 3%
$5,484.40

0.035cents,
154,739

6. 7,325.89 sup. yards neat Portland cement mortar
j^-in. thick plaster on columns, at 23 

$1,684.95
O.OIIcents,

154,739
8,444.87 sup. yards neat Portland cement mortar 

in. thick plaster on soffit of arches, at 23 
$4,241.40

7-

0.027cents,
154,739

8 3,928.04 cubic yards earth fill over arches, at 30
$1,178.41 «0.00Scents,

154,739
9 154,739 sup. ft. sodding, at 10% cents, per super-

$1,805.29 4
ficial yard, 0.012

154,739 Decay is a vegetable growth and is communicable. A 
small amount of moisture, among other things, is necessary 
for decay to take place. Thoroughly dried wood, or wood 
constantly submerged in water will not decay. The moisture 
condition in the staves of a pipe carrying water never corre­
spond with either of these two extremes, unless the pipe is 
laid below the surface of the ground water ; the condition 
would then correspond to the latter extreme.

$9,000.00
10. Centres for arches, and falseworks, ___ 0.059

154,739

$0.611 
0.001Less correction

Total cost per square foot of covering $0.610
California Journal of Technology.”*
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The results are“ Transactions of the Am. Soc. of C. E.” 
not materially better than those obtained by experiments on

The degree of saturation of the staves of a pipe depends 
upon the pressure existing—as the pressure increases, the 
condition becomes less favorable for decay. the flow in new smooth iron pipe.

The comparatively early deterioration of two or three 
existing pipe lines has been used as a premise for arriving 
at the conclusion that wooden pipe is a failure. Where there 
is one pipe line that has been a partial failure (there are no 
absolute failures) there are dozens that are giving the utmost

The pressure
can be varied at will by the designing engineer of a water 
system, and as a consequence, the moisture condition of the 
staves is the only element effecting decay that can be at all 

In all existing pipe lines, where decay has takencontrolled.
place, it began at the points where the pressure was the 

Even the lowest practical pressure will produce a Each partial failure has been due to localsatisfaction.
causes which might have been avoided if they had been under- 

It is well known that iron pipe gives under some

lowest.
moisture condition in the staves that is not the most favor­
able to the growth of decay. When decay takes place quickly 
and rapidly at the points where the pipe is near the hydraulic 
grade line, it is safe to conclude that the pipe is not running 
full at these points. When a pipe is installed for the purpose 
of supplying a town or city with water, a larger pipe than is 
necessary for the present needs of the community is usually 
built. If the quantity of water carried is regulated at the 
upper end, and is less than the maximum capacity of the 
pipe, the high points of the pipe, if the profile is irregular, 
will run only partly full of water. (By high points is meant 
the points on the profile that are near the hydraulic grade 
line. )

stood.
conditions the greatest satisfaction, while under others it is
very unsatisfactory.

The use of wood pipe has been greatly extended in recent 
A number of long lines have been built in the East 

It is even attracting attention in 
The use of wooden pipe, on a larger scale, was 

After a time demonstra-

years.
during the past two years.
Europe.
decidedly a Western innovation, 
tion of its worth it has found favor with the engineers of the
East. At least in one case wood pipe has been favorably 
considered, by conservative English engineers. This is in 
connection with a large water project in India. Recently a 
number of inquiries have come from Japan for detailed infor­
mation relative to design and cost, and even Siberia is get­
ting into line. Up to the present time, installations have 
been made in America, from Alaska, to Peru, inclusive. 
Time has proven its worth, and under certain necessary limi­
tations, a more extensive general use is assured.

Decay will take place quickly and rapidly at these 
The pipe line of the city of Astoria, Oregon, is anpoints.

illustration of a case of this kind. The profile of the line is 
very irregular ; approaching close to the hydraulic grade at a 
number of points. After about ten years of service it was 
necessary to rebuild short sections at these high points. It 
is a fact, without doubt, that the pipe did not run full at all 
times at these points. The staves were thus allowed to dry 
sufficiently to produce a moisture condition more favorable 
for decay growth than would have existed had the pipe been 
full. This same effect will be produced by the accumulation 
of air at the high points if means are not provided for allow-

COST OF PUMPING WITH THE AIR LIFT.

ing it to escape.
When a pipe is built in a locality where there is much 

decaying wood scattered on the surface of the ground, or 
where there is much vegetable matter in the soil, it is well 
to make the moisture condition of the staves more unfavor­
able to decay by keeping the pressure at all points, consider­
ably above that due to a head of a few feet only. (Make the

This question is usually asked without giving several
Thus, coal atitems which largely determine the answer.

$2 is one thing, at $4 another. Again some wells are near­
by, and in other plants the pipe investment is greater because 
of scattered wells. Speaking" generally, the average cost per 
thousand gallons pumped depends on the size of plant and 
height of lift. In a 4,000,000-gal. plant, with a 50-feet lift, 
it is about Vic. per 1,000 gal. In a larger plant, with a 35- 
feet lift, with coal at $2, it is about 1J4 mills. In another 
case, where the lift is 75 feet and the capacity 1 yi million 
gal., the cost is ic. per 1,000 gal., coal costing $2. In a 
plant pumping 3,000,000 gal. 75 feet high, the cost is 4-5c-> 
and where the lift is 50 feet 3.5c. In Pennsylvania, a plant 
giving 175 gal. per minute at 75-feet lift, costs ijdc. per 1,000 
gal. In a proposed municipal plant 100,000,000 gal. per 24 
hours, 50-feet lift, and with coal at $1.50 a ton, the cost 
figured 1 mill per 1,000 gal., including all fixed and operating 
expenses. In another case, involving the handling of about 
15,000,000 gal. of water 30 feet high every 24 hours, using 
compound condensing compressors, and with coal at $2 per 
ton, other figures being estimated on a very generous basis, 

best, even though the lumber with the best resisting qualities' the cost nets about $2.50 per 1,000,000 gal., or about 2% 
costs the most. It has been claimed that if the staves of a 
pipe are always saturated they consequently will never decay.
They are never thoroughly saturated. The degree of satu- | 
ration depends upon the pressure, and the growth of decay

minimum, say 40 or 50 feet. )
Areas overgrown with willows or other trees or shrub­

bery that require much water should be avoided if possible 
in locating a wooden pipe line. Roots from such trees or 
shrubbery will entwine about the pipe in great masses and 
actually seem to kill the wood. Where' conditions of this 
kind prevail, pipe will last but a comparatively short time. 
The selection of a wood of which a pipe is to be built is an 
important matter. It is necessary to have staves long and 
straight grained. On this coast there are but two kinds of 
trees that furnish lumber suitable for pipe construction. 
These are the Redwood of California and the Douglas Spruce 
or Fir of the North-West. It seems as though the choice 
between these two should be the one that resists decay the

mills per 1,000 gal. These figures cover fuel, oil, labor, sink­
ing fund, interest and taxes.

In many cases the introduction of the air lift may be 
effected at little expense, often involving the purchase only 
of an air compressor, a receiver, and a small amount of pipe, 
but the following is estimated on a basis which will cover the 
greatest amount of expense likely to be incurred, with a view 
of showing particularly that the interest and depreciation 
charges under the most extreme conditions are not likely to 
develop into formidable figures. The following is a list of 
the complete equipment for an air lift plant to raise 1,500,000 
gal. per 24 hours, or 1,250 gal. per minute. Total lift, 75 
feet ; Air compressor, complete, ready for foundation and 
piping". Air receiver. Boiler, 85 horse-power, with feed 
pumps, etc., bricked up and ready for use, including building 
and value of ground so occupied. Tank, 19,000 gal. capacity, 
including suitable timber framework to bring tank 75 feet 
above water level. Two 12-inch wells, each 135 feet deep, 
cased. Casing, 450 feet 7?4 inch light pipe. Air pipe, 500 
feet of 3-inch, air pipe in wells. Air pipe, 1,000 feet of 4- 
inch air line from receiver to wells. Water pipe, 1,250 feet

is in inverse ratio to the degree of saturation, 
quence, the staves are always more or less subject to decay, 
and it seems that it would be an act of wisdom to select the

As a conse-

wood that resists decay best.
Wood pipe is, as a general thing, much cheaper and 

more economical than riveted steel pipe. Where the pipe is 
to be subjected to a comparatively high pressure (say 250 feet 
head or over) it might be cheaper to build of steel. There 
are so many variable elements due to locality that enter into 
the cost of pipe that it is difficult to make comparisons. As 
a general thing, wood pipe is from 30 to 50 per cent, cheaper 
than riveted steel.

The interior of a wooden pipe will not deteriorate as does 
that of an iron pipe. From the standpoint of steady cap­
acity, the wood is far superior to iron. Not many careful 
experiments have been made on the flow in wooden pipe. 
Most of these that have been made can be found in the
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of 12, 10, and 8-inch cast-iron distributing main, leaded 
joints, from tank to works, laid below frost (air line laid in 
same trench). All other pipe and fittings, 
receiver and tank foundations, laid in cement, 
matic governing mechanism, 
plete plant, ready to run, as above, $8,750. This is intended 
to include everything- which may be considered as a legiti­
mate expense in this connection. In many cases the build­
ings, boilers, tanks, wells, pipe lines, ground space, and 
other items do not represent a present expense, being already 
on the ground.

We may estimate the cost of operation as follows : Engi­
neer, double shift, at $2.25 per day, $4.50, 1-5 time charge­
able to pumping plant, per day, $0.90; Fireman, double 
shift, at $1.75 per day, $3.50, on the basis of one man re­
quired for each 250 horse-power of boiler for 85 horse-power 
per day, $1.19; fuel, 85 horse-power, 20 hours, sây 4% tons, 
at $2 per ton, per day, $8.50'; oil, waste, and sundries, say 
60 cents ; interest on investment of $8,750 at 5 per cent., 
figuring eleven 25-day months, or 275 working days per year, 
per day, $1.91 ; deterioration, covering sinking fund, repairs, 
etc., providing for renewal of complete plant every ten years 
same basis as interest but 10 per cent., per day, $3.18 ; in­
surance and taxes at 1 per cent., as above, per day, 32 cents ; 
total estimate cost of pumping 1,500,000 gal. per day, 75 feet 
high, under the above conditions, $16.60. Cost of each 1,000 
gal. ($i6.6o-t-1,500) = $0.01107.—“The Engineering Record. ”

whole acres of desert land by methods which only the centri­
fugal pump has made possible.

The United States Reclamation Service is now making 
large use of centrifugal pumps for irrigation, in extremely 
large units as a rule, and they have been found to be the 
best outfits procurable.

The National Board of Underwriters, a most conservative 
body, has now under way the preparation of specifications for 
the use of centrifugal pumps for fire service in factories and 
mills. As an instance of the economy of space combined with 
high efficiency which the centrifugal pump possesses, we 
might mention the three-stage, 1,000-gallon pump now being 
built for the American Ship-Building Company to be in­
stalled on board a large lake boat for maintaining- a tire 
pressure in its sprinkling system. This pump is to be driven 
L/ a 150-horse-power Kerr steam turbine, making a most 
compact outfit.

A newer application of centrifugal pumps is in connec­
tion with a vacuum-cleaning- system for cleaning- carpets, 
rugs, etc. Several of these outfits have beën recently com­
pleted for a New York firm. The pump used is a 120-gallon 
machine direct-connected to an electric motor. A minimum 
space is secured by screwing- the pump impeller on the motor 
shaft which is extended for the purpose. The pump draws 
water from a.small tank and discharges through a nozzle into 
the same tank. One opening from the nozzle is attached to 
a cylindrical drum in which a vacuum of from 27.5 to 28- 
inches of mercury is produced. From this drum a hose leads 
to the sweepers and the dust taken from the carpets is col­
lected in the drum. The entire outfit is so small and light 
that there is no doubt it will soon supersede the old-fashioned 
air-pump driven by a heavy gasoline engine, now a familiar 
sight on our streets.

I have recently designed and am now having built a 
Brooks pump for handling a saturated solution of chlorine 
which is at a temperature of 60 degrees C. This pump will 
be so built as to have every part coming in contact with the 
liquor covered with hard rubber. There is every indication 
that the experiment will prove a complete success, and if so, 
the easy, economical and satisfactory handling of all acids 
and acid liquors which attack iron or composition metals 
will be assured. A concern in Germany is also perfecting a 
pump built entirely of stone-ware for the same purpose, 
which they claim is proving successful. Our company also 
has underway the lining of Brooks pumps with porcelain 
enamel to serve the same purpose.

One of the latest innovations of the same company is a 
centrifugal pump lined with carborundum. This pump will 
prove invaluable for handling sand, gravel and similar gritty 
materials. Probably the first application of it will be in the 
Florida phosphate districts handling the phosphate rock, 
w'hich is probably one of the most difficult substances known 
to pump, since it is almost as hard as a diamond.

And so the list could be continued almost endlessly. We 
find the centrifugal pump invading every line of industry, 
handling all sorts of unusual substances, which we. hitherlo- 
fore have been absolutely unable to pump.
Water Works Pumping.

There is, however, one phase of pumping work which up 
to the present time has seemed to have no place for the centri­
fugal pump, and where the high-duty, triple-expansion pump­
ing-engine has reigned practically undisputed. I refer to 
municipal water-works where tne pumps must create a given 
pressure in the city’s mains to be increased in case of fire. 1 
will endeavor to show that the centrifugal pump is alreadv 
not only a serious rival but the absolute superior of the high- 
duty pumping-engine in this line of work, 
case in point.

A certain city recently called for bids on a complete 
water-works plant to have a daily capacity of 
gallons of water to be delivered to the city’s mains 
normal pressure of 120 pounds, the same to be increased to 
160 pounds in case of fire.

The Dayton Hydraulic Machinery Co. put in a bid on a 
centrifugal outfit driven by Wilkinson steam turbine. The

Compressor, 
Special auto-

Total estimated cost of com-

%

A

RECENT DEVELOPMENT AND FUTURE APPLICA­
TION OF CENTRIFUGAL PUMPS.*

Comparison of Centrifugal and Reciprocating Pump 
Installations.

By D. S. Brown.

We find that the centrifugal pump presents a problem 
concerning which there is a scarcity of published informa­
tion. Probably no other machine in general use has less 
tabulated data regarding it in general circulation, and its 
design and the uses to which it may be put are iarg-ely urn 
known to the ordinary engineer.

It may be wondered why a problem presenting so many 
interesting possibilities should have been so universally 
neglected.
fact that the centrifugal pump, like the steam turbine 
abandoned in favor of a reciprocating machine before it had 
been thoroughly developed because the principles of its 
action were not clearly understood.

Present Uses.

The reason, however, is doubtless due to the
was

Most engineers are familiar with the big dredging pumps 
now in use for handling enormous quantities of sand and 
mud. No more economical form of handling can be con- 

From 25 to 40 per cent, sand is moved with ease, 
and continuously, and little power is used in proportion to the 
work accomplished.

ceived.

In taking care of sewage also the centrifugal pump holds 
a firm place. ^ The pump can be submerged in the sewage 
with shaft extending above to couple direct, or by gear, to 
an electric motor or steam engine.

«
These pumps are gener­

ally designed to work automatically when electrically driven, 
the motor being started and stopped through the action of a 
float switch governed by a float in the pump-well.

For irrigation service, the centrifugal pump supplies a 
definite demand among farmers. Belted to a gasoline engine 
pumping into pipe lines distributed over the fields in which

i

Let us take a

sprays are inserted, the centrifugal pump is a boon to the 
truck-farmer, allowing crops to be raised on otherwise un­
productive land. On a larger scale, centrifugal pumps of 
enormous capacity have been used for irrigation, watering

20,000,000 
at a

^Presented before the Ohio Society of Mechanical, 
Electrical and Steam Engineers.
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system will be readily recognized. We find from reputable 
authorities that from 8 to 10 minutes are consumed by the 
reciprocating pump in bringing up the pressure from normal 
to that for fire service.

chief competitor was the vertical triple-expansion recipro­
cating pumping'-engine. This engine is of a style largely 
used in water-works, and we will, therefore, take up the 
aiguments for and against centrifugal pumps using that 
engine as a comparison.

The main points of difference of the proposed installa­
tions are as follows :—

When a fire is gaining headway 
every minute, this advantage is of vast importance. The 
saving- in maintenance cost is from $2,000 to $4,000 a year. 

In view of all these facts, therefore, we can safely predict 
For the centrifugal pump plant, the first cost for 700 j that within the next few years the turbine-driven centrifugal 

. horse-power of Babcock and Wilcox boilers, boiler stack con- ; pump will replace the present line of plunger pump for 
nections, feed water heater, two feed pumps with steam and 1 municipal water-works, hydraulic elevator service, fire pumps, 
hot water connections, pipe lines and asbestos covering, and, in fact, nearly every service where the volume of water 
steam turbine driving a Brooks centrifugal pump, oil pump- j is large enough to obtain the high efficiency of the centrifugal
ing and filtering" system, excavation for foundation and con- pump,
ciete foundation for pumping unit, brick pump house with 
slate roof on steel trusses, exhaust line to condenser; con­
denser, vacuum pump and all necessary piping, suction mains 
with necessary valves and fittings, and discharge main with 
Venturi meter and recorder, $99,200.

For the reciprocating plant, the vertical, triple-expansion 1 irrigating a larg'e area of arid soil in Mexico. The total cost
engine with exhaust line, condenser, vacuum pump and neces- | of the work to be done is estimated at $7,200,000. The
sary piping, the connecting" of suction main to condenser and reservoir, says the “Calgary Herald,” will be the largest 
pump, and the discharge main to the pump would cost $156, artificial lake in the world, the Assuan Lake in the Nile tak- 

The cost of auxiliaries to be furnished by the city ing" second place. It will be behind a dam set in a narrow
I gorge of the stream 120 miles above El Paso and nine miles 

Guaranteed duty for the centrifugal unit was 95,000,000 ; west of Engle, a station on the Atchison, Topeka and Santa 
foot pounds per 1,000 pounds of steam, while the guaranty Fe ; hence the name Engle.
for the reciprocating unit corrected for 10 per cent, slip was The dam, which will be of cement and rubble concrete,

AN IMMENSE IRRIGATION PROJECT.

The waters of the Rio Grande River are to be used in

000.
would be $28,500, making a total cost of $184,500.

153,000,000 foot pounds. Delivery was 8 months for the will be set between bluffs of solid rock. Its base will rest 
centrifugal pump and 18 months for the. reciprocating". The on solid rock 65 feet below the bed of the river, and it will 
cost of pumping" water for the first five years was figured out stand 190 feet above low water, 
as $236,660.16 for the centrifugal unit and $247,966.40 for 
the reciprocating unit.

At bedrock the dam will be 250 feet long ; at river bed 
! 400 feet, and at the crest 1,150 feet. At the bottom the dam 

Comparing the construction and operation, the centrifug'al will be 180 feet thick and at the top 20 feet. The spillways 
pump has large clearances, rotary motion with no vibration, w'ill be 15 feet below the crest of the dam, making a reservoir 
no thrust at any part and easy accessibility by removing the 1 175 feet deep at the lower end. 
top off the turbine and pump. All" parts are lubricated by 
forcefeed oilers, the pressure can be instantly varied by 1 the valley. It will cover an area of 38,400 acres, and it will 
varying the speed of the unit, the pump delivers exactly the have a storage capacity of 2,000,000 acre feet. It is proposed 
amount of water required, acting automatically without con- ! to capture and hold in this reservoir until it is needed for use 
trolling devices, produces no water hammer and no excess all water supplied by rain and snow in the basin of the 
pressure. The reciprocating unit has necessarily close con- river and its tributaries above the dam in New Mexico and 
tacts and small clearances, with more or less vibration on ; Colorado.

The lake will be forty-five miles long, and the width rf

The capacity of the reservoir means water enough toaccount of the reciprocating motion, and heavy thrust on the 
reciprocating parts, and is somewhat inaccessible on account 
of complication.
hand-feed cups, variation in water pressure must be secured 
bj throttling, with the engineer stationed at the throttle, and 
a variable delivery must be secured by means of an automatic 
controlling device.
produce water hammer, pressure varying with the demand ! The mean annual flow of the river is 800,000 acre feet, 
for water in the system. the flow nearly 2 per cent, is silt, which will be captured by

Saving in attendants will be two oilers, in favor of the the dam, drawn out by under-sluicing to enrich the fields.

cover 2,000,000 acres of land a foot deep. If it were possible 
to put it all in a square tank with a surface area of one acre 
the tank would have to be 379 miles high to hold it.

The lands of the valley below the dam will require about

Most of the bearings are oiled by small

600,000 acre feet a year, leaving, if the reservoir once be full, 
1,400,000 acre feet, less loss by evaporation, for dry seasons.The reciprocating motion is likely to

In

centrifugal unit. There will also be some saving in oil and
waste on account of the reduced number of bearings and parts Protect Present Users. 
t< be kept clean. It will be noted that the bid on the centri­
fugal plant includes everything needed, while the reciprocat­
ing estimate is on condenser and engine only. The accept­
ance test for the centrifugal installation was to be for 300 
hours, based on actual foot pounds of service as shown by 
the Venturi meter, while the acceptance test for the recipro­
cating engine was to be 24 hours and based on the record -if 
revolution counters with slippage estimated. Rather more 
favorable terms were also given in regard to payment by the

From the bottom of the reservoir it is proposed to draw
and turn into the river again water, in uniform flow, sufficient 
for the needs of the lands below. The estimated needs of
the valley are 600,000 acre feet a year. This is for 200,000 
acres, but for the present only 180,000 acres is taken into 
consideration by the engineers. Of this area 110,000 acres 
lies in New Mexico, 47,000 in Texas and 23,000 in Mexico.

By the reclamation act no person may have water for 
more than 160 acres, but he must pay the annual instalments 
for all the land he may own. This means that a person whomakers of the centrifugal unit.

The pump which we propose to use is a double, three- may owrn more than 160 acres will have to sell the excess or
The lands lie in little areas where the valleystage, 12-inch unit, each half of which delivers 7,000 gallons let it lie idle, 

a minute. The turbine is a Wilkinson steam turbine built widens, 
in Providence, R.I., which will deliver 1,615 horse-power at constructed and water sufficient for the irrigation of the lands 
800 revolutions a minute, whose speed can be changed in­
stantly by the simple act of shifting the lever of the governor 
without stopping the apparatus to a maximum of 1,020 revolu­
tions per minute at which speed it delivered 2,150 horse-power.
This change in speed creates a change of pressure from 120 
pounds to 160 pounds for fire service at the pump.

At the head of these areas diversion dams will be

The first of these areasbelow turned into the mother ditch, 
below the Engle dam is Las Palomas valley, the next is 
Rincon valley, the next is Mesilla valley and finally El Paso 
valley, which runs into Texas and Mexico.

The Pueblo Indians were the first to cultivate the fields
The cf this district, using very crude methods of irrigation, 

advantage of just this one point over the other ; There are now to be found in the district many old canalsenormous
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total pumpag-e from noon, April 14th, was 9,318,290 gallons 
(nearly all of this was measured by a Venturi meter), which 
was about 2,875,119 gallons above that pumped during the 
twenty-four hours preceding and the twenty-four hours suc­
ceeding the period ; 2,900,000 gallons may therefore be taken 
as the approximate volume of water consumed in putting out 
the fire.”

Water used in Winnipeg at different periods is given as 
follows :—

The canal which distributes watermade by the Spaniards, 
at luarez and below, on the Mexican side of the stream, has 
been flowing for more than 300 years.
Cc,000 acre feet allotted to Mexico from Engle dam will be 
turned.

Into this canal the

Already the Reclamation Service has,begun work- on the 
project, but for the present only a diversion dam and ditches 
under it for the irrigation of the Mesilla valley, a subdivision 
of the larger valley, will be constructed, and the rest of the 
work will be left until the engineers complete their plans. 
This part of the project will cost $200,000 and will water 70,- 
000 acres, so that the diversion dam is no small enterprise 
of itself.

Res.
well

reduced.

Duration 
of fire.

Gals of water 
used above 

average.
Date.
1906.

December 19 ... -

1907.
January 28 .. . .
February 4 
April 6 ..............

not red.2h. nm. none.
* The dam proper is about completed, and already water 

has been turned into ditches that have been in operation un­
der the community system for many years. 2.49 ft. 

0.10 ft.
1.4c ft.

1 oh. 5cm. 
ih 5m. 
3h. 3m.

■h1,000,000
40,000

560,000
WINNIPEG’S FIRE PROTECTION. I

According to the report made by H. M. Ruttan, city 
engineer of Winnipeg, the pumping plant has a capacity of 
10,600,000 gallons daily for fire protection, 
table shows the water and pumping capacity available :—

STREET RAILWAY INTERSECTIONS.

The following An entirely novel form of street railway intersections, 
the first to be tried not only on this continent but abroad 
so far as is known, is to be thoroughly tested by the Tor­
onto Street Railway Company.

Since it is only an experiment, it will be some time be­
fore the company will be able to report fully upon the work. 
Two special forms of this new construction will be given 
a thorough test, and the form which stands the tests and 
proves most serviceable and efficient will in all probability 
be eventually adopted by the company for all their intersec­
tions.

Wells Only in Service.

Capacity of Pumps, 
24 hours.

'. 10,000,000 at 125 lbs. 
. 2,500,000 at 125 lbs. 
. 2,500,000 at 125 lbs.

Wells. Water Available, 
24 hours. 
3,100,000 

700,000 
1,000,000

No. 2 
No. 3 
No 4

4,800,000 The first class of intersection is that just com-
Herepleted at the corner of Yonge and King Streets, 

the crosses, switch pieces, etc., are all made of solid cast 
manganese steel from the Hadfield Steel Foundry, Sheffield,

Wells and Reservoir in Service.
Gallons.
5,500,000

300,000
4,800,000

Reservoir, new .................................
Reservoir, old and softening plant 
Wells as above ................................

The other class of intersection to be tried con-England.
sists of built up pieces of rail sections, set in castings in 
order to be held secure, and with renewable manganese 
centres; these being supplied by the Lorain Steel Works, of

10,600,000 Johnstown, Pa. ,
The cost of construction in each case is about the same, 

while each form possesses advantages particular to itself, 
making it hard to predict the eventual outcome of the two 
tests. Owing to the working loose of the renewable centres, 
a decided point is gained by the solid cast manganese steel 
construction.
however, exceedingly difficult to make uniform, and in case 
of a defective piece being placed in the work, its removal 
would necessitate the tearing up of the steel, which would 

the stopping of traffic, thereby involving heavy ex­
pense both to traffic itself, and on account of the wasted ma­
terial in the parts thrown out. Another point in favor of 
the built-up work lies in the fact that shrinkage in the solid 
manganese steel must be taken into consideration, and, there­
fore, it will be more difficult to get as perfect sections, with 
as perfect curves, as with the built-up form of construction.

Taking into consideration the usual average consumption, 
with a full reservoir, the city could furnish 5,500,000 gallons 
in three hours, for fire protection alone, 4,000 gallons a 
minute, equal to 20 hose streams of 200 imperial gallons 
each for twenty hours.

Concerning the amount of water used in fighting fires, 
the following information may be of interest, if only as a 
matter of record. The information is taken from the testi­
mony of F. P. Stearns, chief engineer of the Metropolitan 
Waterworks, before the auditors in the suit for the taking of 
Spot pond. The information was compiled from the Venturi 
meter chart records for the 48-inch Venturi meters on the 
Boston low service mains. Mr. Stearns said ;—

“The diagram for November 12th, 1904, happened to 
show the existence of one of the largest fires that have oc 
cured in Boston since these meters have been in use (Har- 
comb building). The number of engines in use at the fire 
was 21 ; length of time for each engine, from 1 hour and 15 
minutes to 17 hours and 20 minutes. The results from the 
autographic records indicated that there was an excess of 
flow from 12 p.m. to 6 a.m. November 12th The maximum 
rate of flow during this period above the usual flow was 15,- 
000,000 gallons ; the rate lasted for thirty minutes. The 
tctal quantity of water used in excess of the ordinary amount 
was 2,150,000 gallons.”

Kenneth Allan writes from Atlantic City as follows con­
cerning a large conflagration which occurred there on April 
3rd, 1902 : —

“The fire started at 10 a.m., and was under control by 
3.15 p.m. Including three steamers from Philadelphia and 
two from Camden, there were sixteen, furnishing twenty- 
three streams, making, with those from hydrants, about thirty 
streams in use during the height of the conflagration. The

These large manganese steel castings are,

cause

*To find the pressure in pounds per square inch of a 
column of water, multiply the height of the column in feet 
by -434-

4
The papers entitled “Special Fire Protection Service," 

by A. H. Wehr ; and “Note as to the Action of Water Upon 
Lead and Zinc,” found elsewhere in this issue, were read be­
fore the convention herein reported.

The steamer “Northwestern,” of the Northwestern 
Stèamship Co., which ran aground at La Touche, Alaska, 
some weeks ago, is to be repaired by the British Columbia 
Marine Railway Co., of Esquimalt, and will be again put 
in service.



Tuesday’s Session.The twenty-seventh annual convention of the American 
Waterworks Association, held in Toronto from Monday,
June 17th, to 22nd, was pronounced one of the most suc­
cessful and profitable meetings the Association has yet held.
The bringing of this convention to Toronto was largely due 
to the efforts of Mr. Alexander Milne, superintendent of the flags and bunting, and over the platform, which bore the 
waterworks at St. Catharines, and Mr. C. F. Fellowes, mystic number “71,” were the portraits of King Edward VII.

and President Theodore Roosevelt.

The convention was formally opened on Tuesday 
morning in the large unfinished assembly room on the fourth 
floor of Toronto’s magnificent municipal building. This 
room was beautifully decorated with Canadian and American

superintendent of waterworks, Toronto.
This was the first time the Association met in Canada, 

and the home committee is to be congratulated on having present. Rev. C. J. James, of the Church of the Redeemer,
secured for the “Convention City” so great a gathering of opened the convention with prayer. Mayor Coatsworth
men interested in such an important subject. At last year’s welcomed the delegates on behalf of the city of Toronto,
convention, in Boston, Mr. Milne said that if the Associa- making a brief apology for the unfinished condition of the
tion would hold its next meeting on Canadian soil the 
number of members in Canada would be greatly increased.
This promise has been fulfilled, quite a number of Cana­
dians who are interested in waterworks development having 
become members of the Association.

The initial attendance was about 250, many ladies being

assembly room in which the session was being held. He 
spoke of Toronto’s admirable situation from the standpoint 
of its water supply ; of the grave dangers always asso­
ciated with contaminated water, and the difficulties experi­
enced in keeping sewage and drinking water apart. He 

The attendance at Boston was somewhat greater than this said the water supply was almost continually a source of 
year’s, but the Boston numbers included the New England’s : anxiety and care. Most cities draw their water from places

which are more or less in danger of contamination. He 
thought that the general opinion was that the drinking 
water should be kept as far as possible from the source of 
contamination. Toronto, notwithstanding that it emptied 
its sewage into the Bay, had a comparatively pure supply of 
drinking water. The city was very glad to welcome its 
American visitois.

Replying to the Mayor, President Dabney H. Maury, of 
Peoria, 111., referred eloquently to the British and American 
flags with which the room was decorated. While the British 
Constitution was different from the American, the liberty 
under the former was just as great. He said that it was 
evident that the city had good government. “While your 
conservatism has been a wise one, it has not gone hand-in- 
hand with narrowness and prejudice.” President Maury 
said that Toronto was situated about the centre of a circle 
having a radius of about 250 miles, within which was to be 
found the best supply of fresh water on the continent.

Instead of delivering the usual presidential address, 
President Maury read a paper, entitled “Rates of Water 
Service.” “Before the rates could be termed fair these two 
conditions must obtain: First, the total yearly receipts from 
all sources must be just sufficient to provide a reasonable 
interest on the investment, annual contribution to the 
sinking fund to retire investment within a reasonable time, 
proper annual contribution to sinking fund for deprecia­
tion, legitimate operating expenses, including repairs ; 
second ; each consumer must pay yearly for the particular 
class of service that he receives his just proportion of the 
above annual costs. To fulfill the second condition no ser­
vice whatever should be furnished free.”

In dealing with the cost of fire protection he said that 
an average of available estimates made by eminent au­
thorities shows that the annual cost of furnishing fire pro­
tection, under average conditions, is about fifty per cent, 
of the fixed charges and twenty per cent, of the operating 
expenses, the balance of fifty per cent, of the fixed charges 
and eighty per cent, of the operating- expenses being supplied 
by the rates for the water. He divided fire protection into 
two classes—public and private, 
tion, he thought, should be furnished free, 
abundant reasons why rates should be paid for private fire 
protection. The owner of the factory or other establishment 
protected receives not only a yearly cash benefit measured 
by the reduction of his insurance premiums, but also a 
further substantial benefit in the power of protection against 
loss of business or other fire loss not covered by insurance. 
This latter benefit, while not so easy to measure in dollars 
and cents, is often of greater value than the actual reduc­
tion in premiums.

“The objection to fixture rates as a basis of value does 
not lie in the fact that they cannot be made in the

|i

f>il
K

m

Ceo. H. Felix, President.

Waterworks Association Convention. Considering this fact, 
the attendance at Toronto was even greater than that of 
Boston, and the excellent way in which the meetings were 
conducted throughout made it one of the most successful 
gatherings. ' x

Upwards of 550 delegates and guests were present, the 
number including city engineers, waterworks superin­
tendents, commissioners, consulting engineers, sanitary 
chemists, hydraulic experts, supply men, etc., from all parts 
of the United States and Canada.
Opening Day.

The opening day, Monday, June 17th, was taken up 
with the registering of members and guests at the secre­
tary’s office in the King Edward Hotel, the headquarters of 
the Association while in Toronto. Meetings of the Execu­
tive and Publication Committees were held during the day. 
The evening was given up to an informal reception, at 
which the delegates were made acquainted with one another 
as far as possible.

When registering, each person was given a souvenir 
badge containing the number opposite which his name 
appeared in the register, and, as this register was printed, 
the identification of each visitor was made possible.

Neither class of protec- 
“There are

aggre-
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A letter of welcome from the Engineers’ Club, of To­
ronto, was received, together with a cablegram from Mr. 
N. P. Simon, of Moscow, Russia, conveying his best wishes 
for the success of the convention.

gate for any city as a whole as equitable as any other rates ; 
for this is not only possible, but is a condition which 
actually obtains within reasonable limits in many cities.

city the introduction of meters, if
accompanied by the establishment of the proper rates, can

as well

“In almost every Afternoon Session.
The afternoon session was taken up with the reading 

The first paper, by Mr. William 
“Meters and Meter

be made to result in benefit to the water department
of interesting papers.
Volhardt, of Stapleton, N.Y.
Systems,” urged strongly the necessity of meters, and he

experienced engineer in in- 
He favored metering an entire

on

advised the obtaining of an
stalling a meter system, 
city or town at one undertaking, in which case the meter 
system would be regarded as the “square deal.” Meters 
should be read every month, though the bills need not be 
rendered monthly. Meters and flush tanks would prevent

.

».the accumulation of solids in sewers.
This was followed by a paper on “The Cost of Meters 

in Rochester,” by Mr. Geo. W. Rafter, consulting engineer, 
This paper was criticized by City

ns
of Rochester, N.Y.
Engineer E. A. Fisher and Superintendent of Waterworks 
B. C. Little, of Rochester. The officials in question objected 
to Mr. Rafter’s discouraging words about meters. Mr. Little 
said he was Superintendent of Waterworks at Rochester for 

and the setting of meters in that city had

n

ft
À

sixteen years,
proved extremely satisfactory. Mr. Rafter, in his paper, 
stated that the use of meters in Rochester had not reduced 
the quantity of water used, but had actually increased it. 
One difficulty about meters was the disposition of cities to
use a large variety of meters.

“Water Consumption, Waste and Meter Rates,” by City 
Engineer J. L. Tighe, of Holyoke, Mass.

The author said that the introduction 
resulted in reducing the per capita con-

was the subject
of the next paper, 
of water meters 
sumption of water from between 150 and 160 gallons per 
day to 116 gallons, and later to 114 gallons per day, not­
withstanding that the legitimate use of water had naturally

J. M. Diven, Secretary,

as to the consumer ; and it is possible with meters to make 
a closer approximation to the fair amount to be paid by 
each individual consumer than can be made without them.”

The cost of the introduction of meters and of their sub­
sequent maintenance should, with proper rates, soon be 
covered without the consumer having to pay any extra 
charge, as
penses, and no extensions to plant would be called for, that 
otherwise have to be made.

there would be a great saving in pumping ex-

\
XSecretary’s Report.

Your Executive Committee beg leave to report that they 
examined all of the applications filed for membershiphave _

in this Association since the last annual meeting amounting 
hundred and four individual active, nine corporateto one ----

active and sixteen associate, and recommend the election of 
said applicants in their respective classes, 
amined the report of the secretary-treasurer, and approve the 

Your committee has further fixed the salary of the
the preceding

We have ex-

. :same.
secretary-treasurer at the same amount as 
year. Your committee has received a number of invitations 
for this Association to hold its next convention in the various 
cities therein named, and herewith submit the same for your 

Your committee have voted to discontinue our
'V

action. , .
membership in the National Fire Protection Association at 
the expiration of the present fiscal year, next November, 

committee also have to report with deep regret the 
of the following members.

Your
decease during the past year _
Two of them were past presidents of the Association: Col. 
John Foster, Jos. A. Bond, Samuel L. Morrison.

Following the reading of his report the secretary an- 
non-arrival of his trunk had made it

D. H. Maury, Retiring President.

He claimed that the consumption and waste of 
could be controlled by meter better than by

increased, 
water

nounced that the
impossible for the Publication, Finance and Executive Com­
mittees to present their reports.

President Maury, on behalf of the Committee on Elec­
trolysis, reported that there had been no change in the legal 
situation during the year. The damage done to pipes by 
electrolysis continued.

convention adopted the report and reappointed the 
committee to carry on the work.

The holding up of the trunk by the customs officials
caused further delay, since it contained copies of the trade , ... ,
journal “Fire and Water,” which were to be used in lieu Court Rulings Covering the Operation of Waterworks

of s""“* J- M' Di”“- Ch"le,,<”'' S c" "ad •

inspection.
In a discussion which followed it was evidently the 

opinion of the majority that the waste of water was not 
profitable under any circumstances. Mr. W. E. Sanders, 
London, an associate member, suggested that it would 
scarcely pay t0 spend $150,000 to save $100,000 worth of 
water.

The

Following this, a paper was read by J- S. Rosamond, of 
Fort Smith, Ark., on “Some Notes on Rules, Ordinances and
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annual fee from $3 to $5. This will be considered at 
another session.

The interesting features of Wednesday morning’s ses­
sion were election of officers and the choosing of the next 
place of meeting. The election was a very quiet affair, but 
considerable enthusiasm was stirred up over the selection 
of the next convention city. Personal bids were made on 
behalf of Washington, Chicago, Milwaukee, Philadelphia, 
and Atlantic City, and invitations were also received from 
Ashbury Park, Detroit and Seattle. The convention made 
the choice of Washington unanimous.

The following officers were elected : Mr. George H. 
Felix, Reading, Pa., president; Mr. D. W. French, Ho­
boken, N.J., first vice-president; Dr. Wm. P. Mason, Troy, 
N.Y., second vice-president; Mr. Jerry O’Shaughnessy, 
Columbus, Ohio, third vice-president ; Mr. Alexander Milne, 
St. Catharines, Ont., fourth vice-president ; Mr. Charles 
Henderson, Waterloo, Iowa, fifth vice-president; Mr. John 
M. Diven, Charlestown, S.C., secretary-treasurer.
Finance Committee was re-elected.
The Trolley Ride.

On Wednesday afternoon the party was taken for a 
trolley ride from one end of the city to the other. Eight 
well-filled electric cars proceeded as far as Scarboro Beach 
Park at the eastern end of the city, and from that point to 
Sunnyside, the western limit. The journey was not made 
direct, and thus the delegates were enabled to see nearly 
all the places of interest. Arrangements had been made to 
visit the city’s pumping station, but owing to an excep­
tionally heavy rain storm which came up this was 
impossible.
Evening Session.

The evening session was devoted to lantern illustrated 
talks on travel. “Some Waterworks and Other Views in 
Australia,” by Allan Hazen, and “Some Oriental Water­
works,” by George A. Johnson, were the subjects.
Thursday’s Session.

Thursday was devoted almost exclusively to the reading 
of papers and discussions thereon. The opening paper was 
read by Mr. John Ericson, of Chicago, on “Waterworks 
Plants and the Proper Rates for Domestic and Public Ser­
vice.” That the cost of water used for public purposes 
should be shared by the whole community was his main 
contention.

“The Action of Water Upon Lead and Zinc” was the 
subject of a paper by Dr. W. P. Mason, Troy, N.Y. He 
quoted a recent report of the Massachusetts Board of Health 
as follows :—

“The board has investigated the question of the pres- 
sence of zinc in drinking water supplies where galvanized 
iron pipes are used, and, except in case of the use of some 
ground waters containing very large amounts of free car­
bonic acid, which dissolves zinc and many other metals very 
freely, the amount of zinc found in ordinary water supplies, 
where galvanized pipes are used, is not sufficient in the 
opinion of the board to give anxiety.”

Mr. R. J. Thomas cited an instance in New Lowell 
where there were forty cases of poisoning from lead in a 
driven well. The properties which caused the poisoning 
were excesses of carbonic acid.

“The St. Louis Method of Purification” was the subject 
of a paper by Wilson F. Monfort, St. Louis, who stated that 
the water was purified by sedimentation basins, 
passed the first basin the water was fairly well clarified.

The proceedings moved along so rapidly that many 
papers scheduled for Saturday were disposed of throughout

paper on “The Care of a Mechanical Filter Plant,” in which 
he emphasized the importance of having intelligent, experi­
enced men in charge of filters.
"laid down for the care of filters, each case having to be con­
sidered by itself.

No general rule could be

Evening Session.
Three papers were read in the evening, two of which 

illustrated by lantern slides.
‘The Detection of Waterworks Losses,” by Mr.

The papers were aswere
follows :
Edward S. Cole, New York, and “Gas Producer Pumping 
Plant at St. Stephen’s, N.B.”, by Mr. F. A. Barbour, 

The former paper dealt with the pitometer, which 
The useless waste and loss of water had

Boston.
detected waste.
been placed in a recent report as to Chicago at yà per cent, 
of the total pumpage, and in other cities there was an
enormous waste.

Captain H. G. Tarr, of Philadelphia, read a paper 
“Greater Economy in Small Pumping Stations.” He pointed 

the wastefulness of the average steam pump, and advo­
cated the use of the gas engine.

on

Theout

Wednesday’s Session.
On Wednesday morning the reading of papers 

resumed, and one of the most interesting discussions of the 
whole convention took place, the subject being “The Rela­
tive Merits of Steam and Electric Pumping.” 
nection the experience of the city of Montreal was of value 
to the delegates, and Mr. John McDougall, Caledonian Iron 
Works Co., Limited, distributed among them a bulletin 
giving the official test of their three-stage, 14-inch Worth­
ington pump, driven by a 400 horse-power Allis-Chalmers- 
Bullock, Limited, motor at the McTavish Street station.

“Electrically-driven Turbine Pumps” was the subject of 
this discussion. The paper of Mr. Henry L. Lyon, Deputy 
Water Commissioner of Buffalo, contended that the cost per 
million gallons of water pumped by electrically-driven 
engines was $4.84, while the steam-driven pumps required 
$5.22 per million gallons.

The steam end was upheld by Messrs. Will J. Sando, 
consulting engineer, Milwaukee ; Charles O. Hague, con­
sulting engineer, New York, and D. W. French, superin­
tendent Weehawken, N.J., who claimed that the proximity 
of Buffalo to the Falls, and the consequent cheapness of 
electrical power there, weakened the argument in favor of 

In Boston, where coal costs $3.87 a

was

In this con-

the electrical pumps, 
ton, as against $2.50 in Buffalo, equalizing the head 
pumped against, the price of pumping was only $4 as against 

Seven municipal and fifteen individual$5.22 in Buffalo, 
pumping stations in the United States pump water cheaper 
than Buffalo, notwithstanding the favorable conditions ex­
isting at Buffalo.

This discussion was followed by a paper on “High or 
Low-duty Pumping Engines,” by J. H. Reynolds, of Youngs­
town, Ohio. The speaker-considered that each had, since 
the standardization of tyjies, a field of its own, though each 
occasionally overlapped the other field. The low-duty ma­
chine could hardly be considered for pumps of over 5,000,000 
gallons capacity, but up to that figure choice must often be 
made between the types. For handling small quantities of 
water, where the item of fuel was of secondary considera­
tion, he considered that the duplex pump, on account of its 
lower first cost, had the field, it being very simple, and 
leaving little to be desired as a machine for handling water

After itIt moderate speeds.
Dr. W. P. Mason, of Troy, spoke about a peculiar 

instance of the contamination of well water, 
a well of the Anti-Tuberculosis Association, of Wellingford, 
Conn., drilled through red standstone to the depth of 69 
feet; this was contaminated, and had to be abandoned, 
through a gasoline tank under ground 130 feet away. “That 

three years ago, and the well still tastes. If you get 
ground water contaminated with a mineral substance such 
as petroleum, you cannot hope for speedy relief, and you 
might as weft.^Jtandon the source of supply.”

The Executive Committee recommended the Associa­
tion discontinue its membership in the National Fire Pro­
tective Association in November. The report was adopted. 
The Finance Committee reported in favor of raising the

He told of

the day.
Dr. John Galbraith, LL.D., of the University of To­

ronto, was appointed an honorary member of the American 
Waterworks Association. The motion for this special ap­
pointment, which was moved by Mr. A. Milne, St. Cath­
arines, and Dr. W. P. Mason, Troy, N.Y., stated that “Dr. 
Galbraith is/ a- man of sterling worth, not alone as a pro­
fessor of science, but in every other way, and at any time 
you may m<sét him.”

The report of the Committee on Waterworks Standards 
was presented. The report dealt with specifications for cast-

was
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the programme, Mr. John F. J. Mulhall, Boston, had 
Mr. Mulhall’s paper, “A Few Ex­

iron water pipe and special castings. After some discussion 
it was referred back.

on
died during the week, 
periences in the Examination of Waterworks Accounts and 
Management,” was presented.A committee was named to draft a resolution expressing 

appreciation of the courtesies received in Toronto.
“How can Politics be Eliminated from the Management

In the paper on “Dowsing,” by Mr. Charles Anthony,, 
jr., Bahia Blanca, Argentine Republic, who was not present,, 
it was stated that the action of the “divining rod” was due 
to radial activity.

“Repairing a Broken Force Main,” by Mr. C. W. Wiles, 
Delaware, Ohio, related the personal experience of the 
writer, whose chief difficulty in repairing a three or four-foot 
main was that the water was running through the course

of a Municipal Waterworks ?” was the suggestive title of a 
paper by the secretary of the Association, Mr. J. M. Diven, 
Charleston, S.C. It had reference more particularly to 
American cities, where politics in a majority of cases enter 
into the- management of waterworks owned and operated by 

Ability, adaptability, long study, andthe municipalities, 
practice were the necessary qualifications for a waterworks 

but these did not count so much as the question
at the time.

Mr. T. W. Davey, Middletown, N.Y., spoke of “Strip­
ping Reservoir Land ; or, Some Methods Used for the 
Prevention of the Growth of Algae.”

manager,
of political party. Mr. Diven suggested that every State 
should have a water and sewage commission, charged with 
the supervision of all plans for public water supplies and 

systems and the endorsation of candidates for man-
this—a

“Some PersonalOther subjects disposed of 
Waterworks Experiences,” Mr. L. N. Case, Duluth; “Some 
Experiences Met with in the Management of a Small Water­
works Plant,” Mr. Howard L. Williams, Luddington, Mich. , 
“A Wheel Pump,” Mr. H. F. Dunham, New York; 
Operation of a Pump While Submerged by Flood,” Mr. E. 
Forest Williams, Du Quesne, Pa. ; “Rates and Regulations 
for Private Fire Protection in Atlanta, Ga.”, Mr. Park Wood­
ward, Atlanta; “Special Fire Protection Rates and Regu­
lations, Elmira, N.Y.”, Mr. J. W. Diven, Charleston, S.C. ; 
“Connection from Public Water Supply for Private Fire 
Protection Service,” Mr. A. W. Hardy, Chicago. ,

The meetings of this convention were of the highest
was carried out

were :
sewer
agerships. He advocated something more than 
national water and sewage commission for Canada as well 
as the United States, each country to have a commission 
to exercise a general supervision of sewage and water

“The

matters.
An address followed on “Tuberculation and the Flow 

of Water in Pipes,” by N. S. Hill, jr., New York. He 
thought the absence of available data on a subject so im­
portant spoke poorly for the initiative of hydraulic en­
gineers and waterworks superintendents. He deprecated the 
burying of distribution systems under four feet of earth, 
leaving it to rust, corrode, fill up and putrefy, without 
means of access for inspection or cleaning. He confessed 
that a search for information as to what was tuberculation, 
how produced and how prevented, had been fruitful of but 
small results.
unprotected or imperfectly protected iron pipes, deposits 

the inner surface of iron pipes, and accumulation of 
debris and mud in inverts, hollows and dead ends. Mr. Hill 

confident that tuberculation would not occur when the

order throughout, and the programme 
almost exactly as arranged. Apparently every member came 
prepared to discuss the subjects under consideration, and to 
take home every scrap of information that was obtainable

when a number of au-Tuberculation was due to incrustations on Opinions, as is always the 
thorities on any subject get together, were widely different, 
but each member gave free expression to his views, and in 

the discussions were made highly beneficial. As-

case

on
this way
can readily be seen from the titles, many of the papers were 

Owing to lack of space it is impossible to 
of them at least will be pub-

was
iron was effectively protected by any means from contact 
with the water, and suggested the advisability of equipping 
the pipe systems with manholes for the purpose of test, 
inspection and cleaning.

most valuable, 
reproduce them here ; some 
lished in future issues of the Canadian Engineer.

Saturday found most of the visitors leaving for their 
respective homes, each and everyone well pleased with the 
proceedings, and delighted with the welcome tendered them 
by the “Convention City” of Canada.

The following is a list of those 111 attendance.

In the discussion which followed Dr. George F. Whitney, 
New York, gave some practical experiences which he had 
had in the cleaning of cast-iron water mains in several 
American cities. He had found the cleaning of mains

An important feature ofsatisfactory in every particular, 
the cleaning of cast-iron water mains was the increased fire 
protection which resulted. In addition to other advantages

Active Members.
Toronto, Ont., C. H. Rust, C. L. Fellowes, J. C. Armer 

(Canadian Machinery), J. J. Salmond, P. W. Ball and A. E.
W. Wingley (Plumber and 

W. C. Brough; Kingston, T.
Uren (Canadian Engineer)there was a saving of fuel.
Steamfitter) ; Goderich,
Hewitt; Merriton, R. Clark; Pembroke, G. PI. Bigson ; Lon­
don, O. Ellwood ; St. Thomas, J. K. Crocker; Hamilton,. 
E. G. Barrow; St. Catharines, A. Milne; Sturgeon Falls, 
C. F. Gibson; Walkerville, S. C. Robinson; Ottawa, W. J- 
ICer; Aylmer, J. L. Millard.

New York, N.Y., F. M. Griswold, J. C. Kelley, C. 
Hague, N. S. Hill, Jr., F. W. Sheppard, T. H. Luce, D. C. 
Toal (Editor Water and Gas Review), W. H. Fritchman, E. 
S. Cole, A. A. Knudson, A. Plazen, A. S. Tuttle, G. E. Sly 
(Municipal Journal), M. N. Baker (Ass. Editor Engineering 
News), G. F. Whitney, R. E. Milligan, S. T. Henry (En-

H. O. Nourse, J. W.

“Cleaning Water Mains,” by Mr. ParkA paper on
Woodword, Atlanta, Ga., was read by Mr. C. H. Campbell, 
Atlanta, in the absence of the author, 
been trouble for years, because of tubercular growth in the 
pipe, and last year the situation became so bad that it was 
decided to clean out a six-inch pipe as an experiment, the 
six-inch pipe was connected with a twenty-inch main, under 
53 pounds pressure 220 feet from the main, 
after running two minutes, registered 270 cubic feet. After 
the pipe was cleaned the meter registered 400 cubic feet, 
showing an increase of 130 cubic feet, or 978 gallons in two 

Other successful tests were made, and Atlanta

In Atlanta there had

A.

The meter,

minutes.
City Council was considering the advisability of having all 
the mains cleaned out this summer.

gineering Record) ; Chicago, 111 
Alvord, H. E. Keeler, W. N. Clakins, T. C. Phillips, C. B 
Burdick, W. A. Levering, E. N. Eaton, A. T. Prentice, G 
R. Basem, A. W. Harvey; Trenton, N. J., C. A. May, C
C. Engel, C. H. Young, W. H. Brokaw, J. W. Manney, C 
H. Skerm ;
Elbert, A. E. Leivash, E. L. Neubling; Newark. N.J., A 
F. Eggers, T. F. Halpin, M. R. Sherrerd,
Rochester, N. Y., G. W. Rafter. G. H. Bliven. E. A. Fisher,
D. C. Little; Troy, N. Y., J. M. Caird. E. L. Grimes, XV. 
P. Mason, J. H. Caldwell; Buffalo, N. Y., H. L. Lyon, J.

G. C. Ken-

Moonlight Sail on Lake Ontario.►

given up to pleasure, andThursday evening was 
through the courtesy of the city everyone who wore the 
Association badge was enabled to enjoy a sail on the lake 

The palace steamer “Chicora,” of the

Reading, Pa., G. H. Felix, S. H. Close, E

in the moonlight.
Niagara Navigation Company left her moorings at 8.30 in 
the evening, returning about eleven o’clock.

A. P. Smith

Friday’s Session.
The programme for the final day’s meeting contained j F. Witmer, G. B. Bassett: Harrisburg, Pa.,

many short papers, some of them of a highly technical nedy, E. Mather, J. A. Affleck; Atlanta, Ga., C. H. Camp-
character. A touch of pathos was given to the final day’s bell, W. M. Rapn ; Grand Rapids, Mich., A. L. Holmes, XV.
meeting by the fact that the author of one of the papers M. Anderson; Wilmington, Del., T. A. Leisen, P. J. Ford;
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W. T. Sherwood, HerseyClark and Cowles Valve Co. ;
Manufacturing Co. ; O. B. Mueller, W. H. Van Winkle, 
Waterworks Equipment Co. ; A. P. Foster, National Water 
Main Co. ; L. M. Booth, C. F. Blount, Central Foundry 
Co. ; C. H. White, Fairbanks Co. ; J. N. Gregory, Dearborn 
Drug and Chemical Co. Boston, Mass., E. M. Shedd, 
Thomson Meter Co. ; C. H. Mosher, American Steam Gauge 
and Valve Manufacturing Co. ; F. E. Adams, Coffin Valve 
Co. ; H. L. Weston, National Meter Co. ; F. L. Northrop, 
Union Water Meter Co. ; C. H. Baldwin, National Meter 
Co. Pittsburgh, Pa., J. H. Davies, A. D. Hays, Pitts­
burgh Meter Co. ; J. N. Chester, E. and F. F. Woods, The 
Epping Carpenter Co. ; H. I. Miller, T. C. Clifford, D. E. 
Arnold, Pittsburgh Meter Co. ; G. H. Bailer, Jr., G. C.

Cleveland, Ohio, W. J. Schoenberger, S. P. Scho- 
enberger, T. B. Dailey, United Brass Co. ; J. Herzbrum, 
J. L. Goodman, Glauber Brass Manufacturing Co. ; F. W. 
Haultz, Neptune Meter Co. Buffalo, N. Y., L. S. Barnard, 
Hersey Manufacturing Co. ; R. M. Hastings, H. Mueller 
Manufacturing Co. ; W. J. Shillew, Buffalo Meter Co. : E. 
C. Sornberger, The Holby Manufacturing Co. Philadelphia, 
Pa., G. M. Costello, L. H. Carnfel, G. M. Costekko, Can- 

Manufacturing Co. Newark, N. J., C. Stewart, Nep- 
F. N, Whitcomb, D. F. O’Brien, A. P.

Charleston, S. C., J. M. Diven, G. C. Bunker ; Atlantic City,
N J., J. H. Decker, L. Van Gilder ; Columbus, O., A. H. 
McAlpine, J. O’Shaughnessy ; Philadelphia, Pa., W. F. 
Woodburn, H. Crowther; St. Louis, Mo., B. C. Adkins, W. 
F. Montfort ; Pittsburgh, Pa., M. Prenter, S. A. Taylor; 
Milwaukee, Wis., C. J. Poetsch, W. J. Sando ; Stapleton, 
N. Y., W. Volkhardt ; Nashville, Tenn., J. T. Ahearn ; St. 
Paul, Minn., J. Caulfield ; Lowell, Mass., R. J- Thomas ; 
Kansas City, Mo., J. F. Anderson ; Hattiesburg, Miss., B 
Jones ; Waterloo, Iowa, C. R. Henderson ; Savannah, Ga., 
J. P. Figg; Conncant, O., L. Harvey ; Sioux City, O., P. 
Carlin ; Hartford, Conn., E. N. Peck ; LaGrange, 111., J.
M. Strausser ; Madison, Wis., J. B. Heim ; Wellesley, Mass.,
F. Hersey, Jr. ; Waterford, N. Y., D. B. McCarthy ; Min­
neapolis, Minn., H. B. Gray ; East Orange, N. J., A. A. 
Reimer ; Amsterdam, N. Y., J. R. Snell ; Gloversville, IN. Y., 
A. Orr ; Selma, Ala., M. L. Worrell ; Meadville, Pa., H. 
Ellsworth ; Catasauqua, Pa., W. L. Watson ; Columbia, Pa., 
A. H. Leyers; Lane, Pa., E. T. Frailey ; Waverley, N. Y., 
J T. Sawyer ; Waterbury, Conn., W. E. Kennedy ; Rich­
mond, Ind., H. A. Dill ; Middletown, Conn., P. T. W. Hale; 
New Rochelle, N. Y., A. G. Archibald ; Delaware, O., C. W. 
Wiles ; Staten Island, N. Y., J. S. Warde ; Pueblo, Col., A. 
H. Wagner, D. E. Burke ; Kingston, N. Y., J. Gallagher ; 
Ashbury Park, N. Y., J. L. Coffin; Wellington, N. C., J. 
H. Sweeney ; Norfolk, Va., T. B. Dornin ; Weehawken, N.J., 
D. W. French ; Manisti, Mich., S. Cahill ; Varauth, Pa., F. 
Ruth ; Boston, Mass., F. A. Barhm ; Bridgetown, N. -Y., 
T. Woodruff ; Middletown, N. Y., T. W. Darey ; Burlington,
N. J., W. R. Conard ; Camden, N. J., R. Hollingsworth; 
Phillipsburg, N. J.
Absolom ; Monongohela City, Pa., J. H. Sheppard; Green­
ville, Pa., T. Stowe ; Lawrence, Mass., ^M. F. Collins ; 
Perth Amboy, N. J., J. G. Burns; St. Paul, Minn., L. Bind­
ley; Bedham, Mass., G. T. Staples ; Morristown, Pa., R. 
A. Jackson ; Raleigh, N. C., E. B. Bain ; Butler, Pa., M. E. 
Wright ; Wheeling, W. Va., W. Schwertfeger ; Waterloo, N. 
Y., C. H. Ross; Erie, Pa., W. B. Dunkin ; Canon City, 
Col., C. W. Van Patten ; Corning, N. Y., W. J. Heermans ; 
Holyoke, Mass., J. L. Tighe ; Irontown, O., D. Hillark ; 
Washington, D. C., M. O. Laighton ; Jamestown, N. Y., 
D. W. Immel ; Marion, Ind., E. Halley ; Attleboro, Mass.,
G. H. Snell ; Cincinnati, O., D. A. Brown ; Paterson, N. J., 
A. W. Cuddebach ; Canadagua, G. R. Ellis ; Baltimore, 
Md., W. H. Wehr ; Kyoto, Japan, J. Inoue ; York, Pa., J. T. 
Sprinkle; Elmira, N. Y., H. F. Jones ; Detroit, Mich., C. W. 
Hubbell ; Toledo, Ohio., C. S. Brown ; Terre Haute, Ind., 
D. R. Gwinn; Wellington, Del., B. F. Shaw;
Ohio, E. W. Bemis ; Peoria, 111., D. H. Maury ; Scranton, 
Pa., W. M. Marpel ; Washington, Pa., J. V. Clark ; Niagara 
Falls, N. Y., N. J. Canahan ; Lynchburg, Va., W. C. N. 
Randolph; Trafford City, Pa., P. A. Monteverde; Ambler, 
Pa., W. J. Devine ; Urbana, 111., E. Bartow ; Newport, Ky., 
W. L. Glazier ; Evansville, Ind., J. W. Peck ; Kalamazoo, 
Mich., W. F. Reid ; Kerney, N. J., R. Veale ; Cannington, 
N. Y., R. Welton ; Zanesyille, O., E. F. Mull; Ashland, 0., 
C L. Fortney; Johnstown, Pa., T. Watkins ; Salt Lake City, 
Utah, F. L. Hines ; Newport News, Pa., F. Manville ; Al­
toona, Pa., S. Gailey ; Port Huron, Mich., H. Burton.

Smith.

cos
tune Meter Co. ;
Smith Manufacturing Co. Brooklyn, N. Y., W. S. Cetti, H. 
J. Putnam, S. D. Higley, Thompson Meter Co. Toledo, 
O., M. F. Ruge, A. S. Otis, Union Water Meter Co. Erie, 
Pa., T. J. Nagle, R. C. French, Hays Manufacturing Co. 
Troy N. Y., F. S. Bates, T. S. Ward, Renselaer Manufac­
turing Co. Atlanta, Ga., P. J. Voss, W. P. Oliver, 
National Meter Co. Indian Orchard, Mass., H. E. Stone, E. 
F. Hughes, Chapman Valve Co. Decatur, 111., H. Mueller, 
F. B. Mueller, H. Mueller Manufacturing Co. Youngstown, 
Ohio, J. H. Long, Wm. Tod. Milwaukee, Wis., I. J. Lynch, 

Elmira, N. Y., F. V. Wyckoff. Cin-

N. J., J.A. S. Corr; Florence,

Allis-Chalmers Co.
cinnati, Ohio, W. E. Cox, National Meter Co. Manchester, 
Va., G. P. Anderson, Union Meter Co. Wakefield, Mass., 
T. E. Dwyer, Lead Lined Iron Pipe Co. Louisville, Ky., 
E. P. Koetten, U. S. Cast Iron Pipe Foundr Co. Provi­
dence, R. I., E. C. Attsins. Detroit, Mich., . J. Hurley, 
Ellis-Ford Manufacturing Co. Philadelphia, Pa., E. J. 
Lame, R. D. Wood and Co. Indinapolis, Ind., H. E. North, 
Carnahan-Sherwood Co. Quincy, 111., G. J. Fischer, Mod­
ern Iron Works. Waterford, N. Y., F. S. Robinson, Eddy 
Valve Co. Worcester, Mass., F. E. Hall, Union Meter

Los Angeles, Cal.,Co. Minneapolis, Minn., E. W. Clark.
D. B. Leek, National Meter Co. Columbus, Ohio, F. E.

Adjustable Clip Co. Troy, N. Y., G. M. Keefer,Cleveland, Stevens,
Renselaer Manufacturing Co. Portland, Conn., C. E. Pratt,
Anderson Coupling Co.

Guests.
Toronto, Ont., R. Harris, J. Thompson, A. McRae, L. 

Brown" G. C. Clarke, W. Randell, A. M. Rae, T. Walsh, J. 
Oustin, C. H. Ansley, S. B. Trainer, J. T. McMilken, F. 
Somerville, C. E. Morrison, J. Morrison, D. C. World, H. 
W. Berryman ; St. Thomas, J. A. Bell, W. B. Doherty, S. 
O. Perry ; Windsor, W. A. Hamahan, S. K.Peck, J. Keen; 
London," F. J. Darch, F. Ellwood ; Hamilton, A. T. James.

Minneapolis, Minn., E. W. Clark, F. L. Schoonmalter, 
A. Rinkler, C. W. Holmes, H. G. McGlaskey, A. Tucker; 
Evansville, Ind., J. R. Goodwin, B. F. Van Bohm, W. M. 
Madden ; Wheeling, W. Va., W. J. Scroggins, H. W. 
Schreibe, W. F. Jenkins, C. B. Cooke ; Reading, Pa., J. J. 
Burns, C. L. Mall, E. Yeager, E. R. Gerber; Wilmington, 
Del, P. J. Ford, D. Lindsay ; Chicago, 111., J. Singher, G.

Worthanan, N. Y., C. G.

Associate Members.
Toronto, Ont., M. Wammack, National Meter Co. ; R. 

A. Morrison, C. World, A. Betton, S. T. Hadlay, James 
Morrison Brass Manufacturing Co. ; H. J. Hamilton, Drum­
mond, McCall Co. ; W. E. Gillman, Cancos Co. ; F. M. Allen, 
Canadian Fairbanks Co. Walkerville, H. O. Kerr, Kerr En­
gine Co. Chicago, 111., T. N. Johnson, U. S. Cast Iron 
Pipe and Foundry Co. ;
National Meter Co. ; H. J. Brown, Neptune Meter Co. ; J. 
T. Corbett, J. T. Ryerson and Son ; A. T. Weaver, Amer­
ican Steel and Wire Co. ; C. S. Francis, National Meter Co. ; 
H F. Doran, Neptune Meter Co. ; G. H. Carr, H. R. Worth­
ington Co. ; O. Jovet, Renselaer Manufacturing Co. ; W. D. 
Hess, Builders Iron Foundry ; E. G. Ladd.
N Y., L. H. Nash, J. C. Kelley, National Meter Co. ; T. D. 
Faulks, F. A. Smith, H. I. Dills, C. A. Vaughan, W. L. 
Dillon Neptune Meter Co. ; H. A. Wilson, W. H. Drew,

W. Brown, W. H. Marshall ;
Dickel, W. N. Eastwood; Harrisburg, Pa., E. F. Gross, J. 
N. Duter, Jr. ; Atlanta, Ga., W. M. Capp, H. M. Erwin ; 
RochesteV, N. Y., G. H. Bliven, Jr., T. C. Lynch; New 
York, N. Y., S. Affleck, F. Strickland ; Utica, N. Y., A. B.

Decatur, 111., L.

F. J. Bradley, N. W. Tuck,

Tapper ; Askalousa, la., W. Luscombe ;
Mueller ; Niagara Falls, N. Y., E. J- Canahan ; Trafford 
Citv, Pa., P. A. Monteverde ;
W^atrous ; Racine, Wis., W. A. Driven ;
J. T. Harrison; Altoona, Pa., S. A. Gailey, Jr. ; Johnston, 
Pa., T. K. Delany ; Columbus, Ohio, J • Smith; Buffalo,

Milwaukee, Wis., R. R.
Jackson, Mich.,

New York,

4
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Wooden Pipe 42 Years Old.
An exhibit that proved of special interest was that of the 

Wyckoff Supply Company, of Elmira, N. Y. This company 
showed a piece of wood pipe, bored out of the solid log', that 
had been in service for 42 years, carrying fresh water at a 
pressure of 30 pounds. The pipe was sawn, making it pos­
sible to see the condition of the wood, which was in a state 
of almost perfect preservation, and the iron bands with 
which it was bound showed no signs of rust. This pipe was 
laid By Mr. J. M. Diven’s father.

The Clark & Cowles Valve Company, of New York, 
showed a special cut-off valve for fire hydrants, by the use 
of which it is made possible to turn the water -off instantly 
without turning the hydrant off.

A Convention like that of the American Waterworks’ As­
sociation would be incomplete without <tn exhibition of manu­
factures, in which the delegates are more or less interested.

The display in connection with this Convention was ex­
ceptionally interesting, as only those articles that are of 
direct interest to the men engaged in designing, construct­
ing, and operating waterworks plants were shown, many of 
them being of a type only recently placed on the market.

About thirty-five companies placed some of their pro­
ducts on exhibition, and many others had representatives in

7 85 64-2 31

<7 water meters, by Union Water 
Meter Company, Worcester, Mass. ; Neptune Meter Com­
pany, New York; National Meter Company, New York; 
Pittsburgh Meter Company,, East Pittsburgh, Pa. ; pipe cut­
ters and vises, by Ellis-Ford Manufacturing Company, 
Walkerville, Ont. ; feed-water filters and water engines, 
Ross Valve Company, Troy, N. Y'. ; waterworks accounting 
systems, Carnahan-Sherwood Company, Indianapolis ; meter 
seals, Adjustable Clip Company, Columbus, Ohio ; lead and 
tin lined iron pipe, Lead Lined Iron Pipe Company, Wake­
field, Mass. ; water main tapping machines, Waterworks 
Equipment Company, New York ; machine for cleaning 
water mains, National Water Main Cleaning Company, New 
York ; extension service boxes, hydrants and street washers, 
Hays Manufacturing Company, Erie,, Pa. ; valves, Chapman 
Valve Company, Indian Orchard, Mass. ; wipe joint ma- 

Catalogues, circulars, and souvenirs, specially ! chines, United Brass Manufacturing Company, Cleveland, 
prepared for the occasion, were freely distributed, and : Ohio ; the pitometer for measuring pump slippage, etc., 
every possible attention was given to those who showed The Pitometer Company, New York ; valves, The Glauber

! Brass Manufacturing Company, Cleveland, Ohio.

Other exhibits were

2<? 30 3125 26 27l<?
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Plan of Exhibits.

attendance.

special interest in any of the exhibits.
The room in which the display was made was adjacent Buffalo Meters, 

to the assembly room of the City Hall in which the meetings j 
of the Convention were held, the stalls being located as per 
the accompanying plan, the key to which is given below.

Buffalo water meters in the latest and most improved 
Niagara and American patterns, as shown at the Conven­
tion, are herewith illustrated. The Niag'ara pattern has an

Key to Plan of Exhibits:—
1. Wyckoff Suppl} Co., Elmira, N. Y.
2. Clark and Cowles Valve Co., New York.

, 3. Builders’ Iron Foundry, Providence,, R. I.
4. Cancos Manufacturing Co., Philadelphia, Pa.
5. Coffin Valve Co., Boston, Mass.
6. The Pitometer Co., Chicago and New York.
7. Henry Worthington, New York.
8-9. A. P. Smith Manufacturing Co., Newark, N. J.

10. H. Mueller Manufacturing Co., Decatur, 111.
11. Modern Iron Works, Quincy, 111.
12. Ellis-Ford Co., Detroit, Mich.
13. " Central Foundry Co., New York, N. Y.
14. Fairbanks Co., New York.
15. Canadian Fairbanks Co., Toronto.
16. American Steam Gauge and Valve Manufacturing

Co., Boston, Mass.
17. Watkins Patent Pipe, Johnstown, Pa.
18. Hersey Manufacturing Co., Boston.
19. Jas. Morrison Brass Manufacturing Co., Toronto.
20. United Brass Manufacturing Co., Cleveland, Ohio.
21. Buffalo Meter Co., Buffalo, N. Y.
22. Glauber Brass Manufacturing Co., Cleveland, Ohio.
23. Chapman Valve Mfg. Co., Indian Orchard, Mass.
24. Union Meter Co., Worcester, Mass.
25. Ross Valve Co., Troy, N.Y.
26. Pittsburgh Meter Co., East Pittsburgh, Pa.
27. Thompson Meter Co., Buffalo. N. Y.
28. The Adjustable Clip Co., Columbus, Ohio.
29. Carnahan-Sherwood Co., Indianapolis, Ind.
30. National Meter Co., New York.
31. Lead Lined Iron Pipe Co., Wakefield, Mass.
32. Neptune Meter Co., New Y’ork.
33. Waterworks Equipment Co., New York.

Hays Manufacturing Co., Erie, Pa.

Ill

pi*L

apai
LlSfinSeJKH!

S,Mil!I
.. r-ygSBBB , 1 I,,1 lu mli.itil'ïï!

The Buffalo Water Meter.

all galvanized iron outer casing and is distinguished by the 
square flanges held by four heavy bolts. The American pat­
tern may have an entirely bronze outer casing or it may have 
a bronze top case with a galvanized iron base—in either case 
it is of the round flange six bolt design. Any of these 
meters may be supplied with straight reading dials or with 
standard six-hand dials, indicating in cubic feet or g'allons. 
This variation in the dials and the outer casings permits 
the selection of a meter suited to any requirements at the

34-
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N. Y., G. M. Schmucker; Atlantic City, N. J., B. F. Souder; Bond; Ashland, Ohio, A. F. Rupert; Jamestown, N. Y., 
Newport, Ky., M. L. Glazier, Jr. ; Lowell, Mass., J. G. J. F. Jones ; St. Joseph, Mo., A. W. Osborne ; Kalamazoo, 
Hill; Lancaster, Pa., C. B. Lehman; Brandford, Eng., S. Mich., R. R. Brenner; Marrieta, Ohio, G. M. Gadsby.

MANUFACTURERS AT THE CONVENTION.
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MEDICINE HAT’S NEW PLANT.The working parts or actual measur-most moderate cost, 
ing apparatus in the different patterns are always the same 
and interchangeable, so that all of the meters are equally 
accurate and reliable. The perfection of design, material,

The Roberts Company, of Philadelphia, is now working 
out its contract, which was placed last summer, for the build­
ing of a filtration plant, consisting of two one-million gallon 
units at Medicine Hat, also the erection of a half-million 
gallon steel stand-pipe.

This stand-pipe has already been erected on the highest 
point in the city, and is now in daily use. 
largest steel tanks in Canada. The idea is, as 
filtration system is completed to pump filtered water direct 
from the filters to the stand-pipe, and the city will receive 
its supply of water for domestic and fire purposes from this 
reservoir. The base elevation of the reservoir is one hun­
dred and ten feet above the grade elevation in the business 
portion of the city. The tank is thirty-five feet in diameter 
and seventy feet high.

in all parts of the city for domestic purposes and in

■III
It is one of the

soon as the
is, a

'i1"1:
The elevation secures an ample

. ______" 1 _ _______ .............. -..................... .....

.......
The Buffalo Meter.

and workmanship employed in the jonstruction of these 
meters, which are manufactured by the Buffalo Meter Com­
pany, Buffalo, N. Y., is the achievement of 15 years devoted 
exclusively to the manufacture of water meters.

pressure
the valley furnishes excellent fire pressure.

The present pumping plant has a capacity of 1,200,000 
Steam pumps are used, the power beinggallons per day. 

generated by the burning of natural gas under the boilers. 
This year’s council has decided to double the capacity of the 
pumping plant, and for this purpose pumps directly con-

This will givenected to gas engines will be installed.
Medicine Hat practically two pumping systems, 
tion and storage plants are being, so arranged that additions 

be made without interfering in any way with the work 
The filter bed is 80 ft. square, and 30 ft.

A WONDERFUL WATER SYSTEM. The filtra-

The city of Los Angeles in California has a population
In 1901 the city acquired 

The average consump-

canof 250,000 and is still growing, 
the ownership of the water-works, 
tion then was three hundred gallons a day per head, the

With the introduction of

already done.
deep, with masonry work done in reinforced concrete.

The water is taken from a well alongside the Saskatche- 
River, and will be elevated to the receiving basin by a 

centrifugal pump operated by a twenty horse-power Colombus 
gas engine. From the receiving basin the water will flow 
into settling basin, where flowing over and under a system 
of baffle- plates, in which a large proportion of the dirt and 
impurities sink to the bottom through sedimentation, 
this basin the water will go to the filter proper, where it will 
be put through the Roberts patent system of filtration, and 
when the water is extremely dirty as it is in the spring of year 
when the snow is melting in the mountains, a coagulant will 
be added in proportion to one to sixteen hundred, and the 
filtered water drained into a large cement well, where it will

From here

laigest in the United States, 
meters this has been reduced to 120 gallons. Placing the 
future daily consumption at 150 gallons per head the rapidly 
growing city must seek its future water supply from some 
other source, and that source is in the Owen River Valley, 
more than 200 miles north of the city and high up in the

wan

From
This valley is about 4,000 feet above the sea 

level and has a watershed of 2,500 square miles. Through 
the valley from north to south runs Owen River carrying an 
average daily flow of about 400,000,000 gallons. The pro­
position is for the city to acquire by purchase the water 
rights of the valley, to dam thê river 27 miles further north, 
and by thus diverting the river carry it by conduits to Los

It will be the longest conduit

mountains.

be practically about the same level as the pumps, 
it will be pumped into the stand-pipe, 
necessity of any lifting on the pumps, 
of the plant, provision is made for flushing and cleansing the 
different compartments and returning the refuse directly to 
the river below the intake pipe.

When these works are completed, Medicine Hat will 
have one of the best water works systems in the three 
provinces. For seven months in the year good pure, clear 
mountain water is taken from the South Saskatchewan River. 
The balance of the year, say from April until September, the 

carries sediment in varying degree, caused by high 
the result of the rivers being the eastern watershed of

Angeles, 226 miles away, 
supplying a city with water in the world, and with one ex-

That exception is the

This obviates the
In the construction

ception, the longest for any purpose.
Coolgardie system in West Australia, where water for mining 
purposes is sent through a thirty-inch pipe and lifted over 
a mountain range 1,547 feet by pumping stations along the 

Although on its way from Owen’s River to Losline.
Angeles the water must penetrate a great mountain range it 
could be carried down by gravity alone without pumping or 
tunneling, but it is thought better to construct 28 miles of 

Five miles of this vfork will be in solid rock, undertunnels.
the mountains, 14 feet wide and 11 feet high, and will require 
five years to complete. More than 300,000 tons of cement 
will be used and 5,000 men will be employed, 
make its own cement at a cost of $1 per barrel, and a rail­
road will be constructed parallel with the proposed line of 
the conduit and over the road men and materials will be 
carried to the points desired. That part of the wa.ter needed 
for immediate use in the city can be sent directly to the in­
take for Los Angeles. That not needed for immediate use 
will be sold for irrigation. The supply will be abundant for 
at least a hundred years to come, if not, indeed, for ever, for 
the growth of vegetation under irrigation will tend to in­
crease the annual rainfall. It is proposed to use a portion 
of the water for the purpose of generating the electric current 
and by the introduction of storage batteries a total of 93,000 
horse-power will be reached, and all this without any inter­
ruption or waste of water, or the uniform flow to Los Angeles. 
The current will be used for lighting streets, parks and 
public buildings, operating electric railways and running 
factories. Some engineers estimate that 75,000 horse-power 
will be available for commercial purposes, yielding a revenue 
which alone would more than pay the interest on the bonds.

water 
water.
about three hundred and fifty miles of the Rocky Mountains.The city will

COBALT’S WATER SUPPLY.

1Cobalt is experiencing considerable difficulty in securing 
a supply of fresh water. A system of water-works has been 
installed, says the “ Montreal Star,” draining a swamp at 
the back of the town and filled with decomposed vegetable 

Recently a dead horse was pulled out of the mine, 
and the chairman of the Board of Health pulled out the in­
take pipe and Cobalt had no water.

Feeling now runs high, 
the water for his hotel, as his establishment has been watched 
and no other supply is available, 
bottling the water and selling it as Laurentian at twenty-five 
cents per pint.

Until another dead horse is found the citizens will prob-

«

matter.

One man is accused of using

He is also accused of

ably continue to patronize this new water supply. The only 
that Cobalt fears is the slump microbe.germ
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Main Feed Weir at Allanburg.

wooden pipe. The distribution system being composed of being from fifteen feet to twenty feet. The lower, or dis- 
wooden mains. It proved so unsatisfactory that in 1885 it tributing dam is 
was decided to take the water from a point on the canal near capacity of 265,000,000 gallons and an aerating pipe 
Thorold. Two years later the Provincial Parliament auth- in operation discharging 680 cubic feet per minute to

450 feet long, and has a total
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ST. CATHARINES’ WATERWORKS.

The city of St. Catharines is so well known as a pros­
perous manufacturing community that it is unnecessary to 
say anything regarding it other than what is essential to the 
setting forth of the subject in hand.

Its first waterworks system was installed sixty-one 
ago, when the present city was a mere village. As is

orized the construction of a system to cost not more than 
$200,000. In 1871 the need of fire protection was beginning 
to make itself felt and the City Council engaged an engineer 
to report on the subject. However, he was restricted to the 
Welland Canal as the 
nothing was done until 1875, when it was found that some­
thing must be done to secure for the. city an abundant sup­
ply of pure water.

source of supply and consequentlyyears
usual

Thos. Munroe, C.E., consulting engineer of the Welland 
Canal, outlined a gravity system, and in 1876 work was be­
gun under the supervision of a Buffalo engineer. The 
source of supply was the watershed of the Beaver Dam’s 
Creek, which had an area of eight thousand acres of clay 
land, the creek itself flowing from the Twelve Mile Creek, 
which has an elevation of over 250 feet above Lake Ontario. 
The creek is just above De Cew Falls. At this point 
face of reservoir 285 feet above Lake Ontario and 165 feet 
above the highest point in St. Catharines is obtainable at a 
distance of about four miles, the capacity being something 
above 5,000,000 gallons per day. This supply has since been 
increased by 3,000 feet taken from Lake Erie by way of the 
new Welland Canal. Reservoirs were built of 43 acres stor­
age and 10 acres distributing, an earthen dam having been 
built some little distance above De Cew Falls, forming a 
part of 120 acres, which is laid out very beautifully. A 30- 
inch and two 20-inch cast iron pipes with valves and intake 
and discharge connect these dams. The dams have a solid

*
■

mmf

,
a sur-

II
t

wall of puddle in their centre, recently anchored in a capac­
ious trench excavated in the solid rock constituting the bed 
of the stream. The supply water is passed through a canal 
to the spillway and forms the De Cew Falls, one of the many 
local points of interest. The embankment of the upper dam 
is between 600 and 700 feet in length, and something under

Alex. Milne, Supt. of Waterworks,
St. Catharines.

in the case of nearly every embryo waterworks system this 
one was of a very crude kind, the water being taken from 
the Welland Canal and conveyed through a 5-inch diameter thirty feet high, the general depth of the water impounded

iJki
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Measuring Weir, City Canal—3,600 cu. ft. per minute.

2nd. The procuring of a lease from the Dominion Gov­
ernment running concurrently with that of the Cataract 
Company for a period of nineteen years from January ist, 
igo5, with two renewals of twenty-one years each, or a total

These lakes have a feed of 70,000 cubic ft. per minute from 
Lake Erie, and form the alternate source of supply to the re­
servoirs, in the event of any trouble with canals, weirs, etc. 
The result of this is the improvement in the quality of the
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The following advantages have accrued to the sys- 
through the agreement with the power company : —

1 st. The cutting off from the reservoirs of the water­
shed of the Beaverdams Creek and its branches, without re­
linquishing the rights to the water from this source, should 
it ever be required, as well as the passing of the 3,000 cubic 
feet of water under lease from the Dominion Government,

dam—that water, 
tern

The uppertwenty-five feet.a height of , , a t
devoted to storage purposes—is intended to be drawn o to 
the extent of ten or twelve feet down, which, when it is full, 
would yield 165,000,000 gallons. The valve-house, of lime- 

the line of the main leading into the city,stone, is built on 
nearly 100 feet from the distributing reservoir. The cistern 
is divided into two compartments by a stone partition.

1%

V , .

*1, :

!
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Valve House.

through this channel from Higgin’s flume and substituting 
therefor an independent supply of water taken from the Lake 
Erie level of the Welland Canal, above Allanburg, and car­
ried directly into the reservoir through the Cataract Com­

pany’s old hydraulic canal, and the 
under the agreement, both of which have been vested in the

city.

At the valve-house three separate twenty-inch and twen­
ty-four-inch mains are connected to the city twenty-inch sup­
ply main, having triplicate valves on each, a motor operates 

Immediately adjoining the reservoirs are the 
lakes of the Hamilton Cataract Power Company, the 

From these by agreement with

these valves.
canal constructedstorage

area of which is 570 acres, 
the city, two twenty-four-inch pipes are laid, one to the 
valve-house ; the other, at. the dam to the storage reservoir.

new
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Intake—Twenty-four-inch Pipe Through Dam.

j also enabled the commission to replace the 20-inch wrought 
iron pipe, passing from the upper reservoir through the bot­
tom of the lower, to the valve house, and which had been de- 

a means whereby fective from the first, by a 20-inch cast iron pipe. This pipe

valve house and city main. This enables the commission 
supply the city directly from “Lake Gibson” or to fill eitl 
Dr both the reservoirs from that source.

4th. This latter connection provided

-

Spillway Below Reservoirs.
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of sixty-one years without any extra charge for the water so 
leased, viz., 3,000 cubic feet per minute.

the upper and lower reservoirs could be drained off (without 
shutting off the supply from the city) and which permitted 

3rd. The connection, by a 24-inch cast iron pipe, from the emptying of the lower reservoir for repairs and a 
a concrete intake pier in “Lake Gibson” so called, with the thorough cleaning, the first time since its construction. It
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Weirs (Twenty-four-inch Pipe at Dam) and Diverting Canal.Discharge
of the lower reservoir a stand-pipe, through which the water 24-inch pipe into the city main, increasing when called for, 
flows from “Lake Gibson,” producing a fountain, the jet the fire pressure by about 12 pounds.
from which rises from ,5 to 20 feet above the level of the 6th. In order to retain control of the water supply from 
basin, thoroughly aerating the water. This new 20-inch pipe the shed of the Beaverdams Creek, a 24 m cast iron pipe

m
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also permits of thç city being supplied directly from theis also connected with the 24-inch pipe referred to in No. 3, 
and provides a means of filling the upper reservoir from 
“Lake Gibson,” if so desired, as well as draining off this re- 

From this 20-inch pipe there rises near the centre

upper reservoir.
5th. By a system of valves easily operated by the care- 

be turned directly from the “Lake Gibson”taker, water canservoir.
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Measuring Weir, Diverting Canal, 3,600 Cubic Feet Per Minute.
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debtedness was $344,046 at 4 per cent. Over 12,000 ft. of 
wrought iron pipe "have been replaced by cast iron, and 
some miles of new mains have been laid.

The maintenance department in connection with the sys­
tem is equipped with tools of the latest type, and the man­
ner in which the work is done is of the highest order.

During last year the storage reservoir was considerably 
improved, the work consisting of deepening, slope-paving, 
and the replacing of the original wooden crib with concrete.

This waterworks system is in charge of a commission of 
six, its members being elected for a term of two years.

Superintendent Alexander Milne, through whose cour­
tesy this article has been prepared, has strongly advocated 
the use of meters. The citizens, however, are opposed to 
this, as there is an unlimited supply, and prefer to have the 
duplicate main, and no restrictions. Some difficulty was ex­
perienced in laying this duplicate main, and lowering the 
old main g ft. below its original grade, but the work was 
satisfactorily accomplished, and both pipes are at a depth 
which places them out of danger should the dam give way.

At the present time the system is considerably overtax­
ed, so that the pressure in the mains is not what it should 
be, more particularly for fire-fighting purposes. This state 
of affairs is due to the rapid growth of the city generally, 
but more particularly to the number of manufacturing con­
cerns that are locating there, and which consume large 
quantities of water. Before very long another large supply 
main will have to be run from the reservoir to the city, in 
order to maintain the efficiency of the system.

was placed around the dam constructeor by the Cataract 
Company at the upper end of the waterworks property, so 
that, if necessary at any time, this water or its equivalent 
can be turned into the upper reservoir. This pipe is of a 
capacity to supply not only Beaverdams Creek water, but 
also the 3,000 cubic feet under lease from the Government. 
The intake for this pipe is placed in a concrete pier.

7th. The reservation of 500 electrical horse-power, and 
the delivery of the same, by the Cataract Company for water­
works purposes at any point within four miles of the city. 
This power can be used for pumping or other waterworks 
purposes, and is delivered free of cost.

In addition to these advantages the Cataract Company 
obligate themselves to deliver electrical power to manufac­
turers in the city at 10 per cent, less than the price paid in 
the city of Hamilton for similar purposes.

From the new weir above Allanburg water is taken from 
the Lake Erie level and carried through a new canal to a 
point where it intersects the old hydraulic race of the Cat­
aract Company near the new measuring weir. At this point 
some 9,000 cubic feet are diverted into the old supply canal 
of the Cataract Company and pass down the raceway to the 
diverting weir, where 3,600 cubic feet of water are turned 
into the new canal constructed by the Cataract Company for 
the city ; from this canal, this volume of water is delivered 
into the head waters of the upper reservoir, by a concrete 
spillway.

Up to the end of 1905 the total cost of the works was 
$525,000, and at the beginning" of last year the bonded in­

NEW YORK’S WATER SUPPLY.

diversified by high precipices, cataracts, and deep ravines, 
through many of which run streams of clear water.

An aqueduct, approaching in size the New York subway 
tunnel, will conduct the water to the city, passing on its 

under the Hudson River in the form of a huge syphon.

New York City is to have an entirely new water supply,
supplementary too, but wholly independent of the present 
system for which the water is obtained from the Croton 
Watershed. The ultimate cost of this undertaking will be

course
Reservoirs costing in the neighborhood of $20,000,000 each 
will be constructed at different points. A filtration plant
will also be built, costing about $17,000,000.

This watershed is the eastern portion of the Catskill 
Mountains, draining about 900 square miles, 
divided into four main water sheds to which may be added 
nine smaller ones having an area of 82 square miles. It is 
estimated that the yield of this total area will require a stor-

This area is

2 *4rsn
T

H V - T
I ■

J I1Bonticou Crag, Ulster County, New York, the base of which 
will be skirted by the Catskill Aqueduct. 7=~,

■ Y?-

I!This additional supply will provide forabout $162,000,000. 
the immediate requirements, since the present supply is
noticeably diminishing, and it will also provide for the prob­
able water consumption of ten millions of people, the esti­
mated population of New York in 1930.

The construction of this great work, which when com-

'
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A section of reinforced concrete pipe 5 feet in internal 
diameter, constructed for experimental purposes.

age reservoir with a capacity for nearly 165,000 million gal­
lons, or an aggregate daily supply of 660 million gallons.

The plans of so vast an undertaking are naturally sub­
ject to some revision, conditioned as they are by the exi-

pleted will rank among the most remarkable achievements 
of modern engineering science, was inaugurated near Peeks- 
hill, N.Y., on June 20th this year, the first sod being turned 
by the Hon. George B. McClellan, Mayor of the City of New 
York.

The almost illimitable water resources of the Catskill 
Mountains will provide this additional supply. This area is
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Gorge in Esopus Creek, two miles below site of Olive Bridge Dam. Note shelving character of rock.

The sand draws off tween the two shores. The aqueduct will, however, cross at a
be found extending the

tudinally, are laid among the stones, 
impurities, and the water, in a purified condition, is con- point where a solid granite ledge can
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ducted by the pipes to the aqueduct continuation. One acre 
of filter beds will suffice to cleanse five million gallons daily.

The problem of carrying the aqueduct from one shore 
of the Hudson to the other has proved to be exceedingly com-

gencies of storage reservoir construction, but the surveys 
made afford "the certain assurance that the sources named are 
sufficient to supply at least 500 million gallons a day in New 
York City, and the whole work is designed to allow for the 
conveyance of not less than that quantity.

The chief impounding reservoir is to be built in the Eso­
pus Valley. The main dam at Olive Bridge, forming this 
reservoir, will be 220 feet high, and with over two miles oi 
dykes, will enclose an artificial lake 12 miles long, and from 
one to two miles wide, rising 600 feet above sea level, and 
holding over 120,000 million gallons of water. The lake will 
necessitate the disappearance of 40 miles of highways and 14 
miles of railway, and of six small towns. From this reser­
voir, an aqueduct, • approximately 82 miles long, and of a 
general diameter of 17 feet will convey by gravity the 500 
million gallons of water daily to New York.

-j mm*à

kThe aqueduct en route, at a height of 450 feet above the 
Hudson River, will dip in a vertical line to a great depth by 
means of a concrete syphon, or rock tunnel, it will then pass 
under the. Hudson horizontally and proceed to the Croton

r

I
watershed, under which it will pass through a straight 
tunnel. Ji5-5:It will then feed a storag'e reservoir which will 
cover 2,300 acres of land and hold approximately 40,600 mil­
lion gallons, giving a two months’ reserve should repairs to 
the aqueduct be found necessary. The water will then be 
discharged through large filter beds, from whenc-e it will 
flow to a large distributing reservoir, having a capacity of 
about 6oo million gallons, just north of the boundary of New 
York City.

Experimental Tanks to determine effect of soil on water. 
24-inch vitrified pipes.

It was first planned to cross the river near New
at what

But it was soon found that

plicated.
Hamburg, and borings were begun to determine 
depth the tunnel should be cut. 
a crossing at this point was impracticable, for the reason that 
there were different kinds of rock on opposite Sides of the

The filtration plant will have beds a mile in length. All 
water will flow through a sand-layer over two feet thick. Be­
neath this layer are pebbles, and beneath them stones with 
proportionate size and depth. Drain pipes perforated longi- stream, ind'cating that there might be a fault somewhere be-
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Weir across Esapus Creek, near site of Olive Bridge Dam, built to gauge the flow of Esopus Creek.

the work of construction, and it is through Mr. Smith’s cour 
tesy that the accompanying illustrations are shown.

It is practically impossible to estimate the time required 
to complete such a vast undertaking, but it is thought that 
the work will not be entirely finished before the year 1920.

of the river’s granite bed has been explored and its true char­
acter determined.

The money for this enormous undertaking will be raised 
by long'-time bonds, to be repaid from a sinking fund sup­
plied by the increased water revenue.

MONTREAL’S WATERWORKS SYSTEM.

The greater portion of the population of the city is sup­
plied by the service owned and operated by the City of Mon­
treal, of which Mr. George Janin, C.E., is superintendent, 
and Mr. T. W. Lesage, assistant superintendent, almost the 
entire remainder being supplied by that owned and operated 
by the Montreal Water & Power Company, of which Mr. F. 
H. Pitcher, M.Sc., is chief engineer and general manager, 
and Mr. W. H. Sutherland, assistant engineer.

The portion of the city supplied by the civic plant is that 
lying between the mountain and the River St. Lawrence. 
This was formerly the city proper, but owing to several sub­
urbs having joined the city during the past few years, the 
civic plant no longer supplies the entire city. However, the 
report of the Water Works Department shows at the end of 
1905 the population so supplied had reached 290,768, so that 
it may be said that, at the present time, the civic service is 
supplying a population of 300,000. The area served is about 
6,000 acres.

The district supplied by the Montreal Water & Power Co. 
completely surrounds that supplied by the civic plant, save on

In considering" the water supply of Montreal and its en­
virons, practically only two systems need be dwelt upon. The 
others, such as the plant at Lachine, for the supply of that 
town, and the plant of the Credit Municipal Canadien, reach-

Ceorge Janin, C.E.

ing from Lachine, through Notre Dame de Grace to the ex­
treme west end of the city, and supplying a service en route, 
are not, as yet, of particular prominence.
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Some of the most talented engineers of the United States 
and two members of the Panama Consultation Board have 
been chosen as consulting" engineers in connection with the 

Mr. J. Waldo Smith, who is chief engineer of the 
Eo:.rd of Water Supply for that city has entire supervision of

The Hudson River syphon sur-entire width of the river.
in magnitude any other engineering feat of its kind 

The width of the stream where it is pro­
posed to tunnel is a little more than half a mile, with a 
maximum depth of 130 feet, and as the plan will involve great 
expense it will not be absolutely decided upon until every foot

passes 
ever attempted.

work.
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High Level Reservoir at Mount Royal Park.

A Worthington steamthe level of water in the harbour, 
pump, with a daily capacity of 500,000 Imperial gallons, was 
then sufficient to supply the high level system.

As the changes were being made to the low level ma­
chinery, as mentioned above, several schemes were prepared 
to put the aqueduct in condition to supply the wants of the 
rapidly increasing population without necessitating the resort 
to the expensive use of steam. All of these schemes had in 
view one of two objects : the increase of water power or the 
substitution of a gravity supply, 
tageously situated to make use of this latter scheme. Built 
upon an island, bordered on one side by the St. Lawrence 
River—whose width precludes any idea of viaduct or syphon 
to bring water supply on this side—on the other side it is 
bordered by a branch of the Ottawa River and adjacent to 
another island, formed by the same river dividing itself into

I

Montreal is not advan-

canal, throughout most of its course, is actually used to sup­
ply the city at present.

At the time of its construction this canal supplied more 
than sufficient water to develop 300 horse-power, and to raise 

feet above the level of the water in the harbour 5,000,000200
Imperial gallons of water, being at the rate of 40 Imperial 
gallons per capita for a population double what it was then 
(60,000).
basin and the wheel house, about as they stand to-day. The 
hydraulic motive power was utilized by two breast wheels 
working six pumps to raise the water to a reservoir situated 

the slope of Mount Royal along McTavish Street, forming 
the present low level reservoir, which is but an enlargement 
of the original one. That reservoir had then a capacity of 
15,000,000 Imperial gallons.

The whole of this system had been well devised for the 
quality and quantity of water necessary for a limited future, 
sufficient in fact for a population double what it was 'then ; 
but the rapid increase of population, which has quintupled 
since, and the inconveniences produced by1 the severity of our 
winters on the wheels, have necessarily obliged the authori­
ties of the water works to substitute turbines for breast 
wheels, and also to construct an auxiliary steam plant, with 
a view to replacing hydraulic power during the times of low 
water in summer, and during the winter on account of ice, 
frazil, etc. The steam plant was also found to be necessary 
to provide for the insufficiency of the water power, when the 
consumption of water by the city exceeded that for which 
provision had been made when the canal was constructed.

It was owing to difficulties due to ice formations that the 
authorities of the water works changed the breast wheels for 
turbines and made successive additions of steam pumps, until 
the present plant at the low level station, which will be ex­
plained further, was erected as it stands now.

Meanwhile the population of the city was increasing, and 
was extending itself upon the heights situated east of Mount 
Royal, at an altitude too great to be supplied by the system 
whose summit was at the McTavish Reservoir.

This state of things necessitated the establishment of the 
present high level system, that is, the construction of the 
reservoir at midway on the mountain slope, and of a pumping 
station to carry the water from the low level system to the 
high level distributing service, to a height of 422 feet above

At the end of that canal were situated the settling

on

■V

the river side.Commencing on the south-west are the villages 
of Verdun and Cote St. Paul, and working northwards 
the wards of St. Henri and St. Cunegonde, and the towns of 
Westmount and Cote des Nieges, the latter being back of the 
mountain. Then working eastward come Outremont, Ville 
St. Louis, St. Denis Ward, Delorimier and Maisonneuve, the 
latter being in the extreme east, and reaching to the bank of 
the river. Practically this entire section is composed of what 
were outlying villages and suburbs only a few years ago, but 
which have now extended until there is no visible boundary 
between the sections supplied by the two services.
M. W. & P. Co., although supplying a greater area, supplies

are
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than 180,000 to 200,000 of a population, but it isnot more
fair to assume that in time to come it will outstrip the civic
system.

The territory which will be served by the Credit Muni­
cipal Canadien reaches west from Westmount, through Notre 
Dame de Grace and the town of Montreal West to Lachine.

Before proceeding to describe the waterworks system in 
its present state it may be interesting to revert to the early 
days of Montreal, and to describe the growth of the city and 
its waterworks system, referring also to the difficulties which 
had to be overcome. In this connection, there could be no 
better authority than George Janin, C.E., the superintendent 
of the system, whose persistent efforts and plain talking have 
at last prevailed upon the city council to adopt a policy for

Reference tothe adequate expansion of the present system, 
this projected expansion will be made later. Mr. Janin re­
cently prepared a paper upon the “ History and Description 
of the Montreal Waterworks,” and this paper, with a few 
necessary changes and eliminations, is here made use of to
describe the civic service. Mr. Janin says:—

As for all old cities, the aqueduct of Montreal had a very- 
modest beginning. Towards 1800 the water from springs 

diverted from Mount Royal and distributed through somewas
of the streets of the city in wooden pipes. In 1815 this pre­
carious supply was replaced by a system of distribution of 
water pumped from the river and raised into tanks containing 
240,000 Imperial gallons.* In 1845 the city bought this sys­
tem from a private company, after wnich an epoch of pro­
gress was begun by the construction of a reservoir containing 
3,000,000 Imperial gallons and situated at that time outside 
of the city at a place called “ Cote a Baron.” This reservoir, 
now abandoned, has been turned into an ornamental fountain
in one of the squares of the city (St. Louis Square).

The time had now arrived when the intake from the
river, in the middle of the harbour, and consequently exposed 
to all sorts of pollutions, could no longer be used with hy­
gienic safety to supply a city full of future promise and 
anxious for the health of its inhabitants. As early as 1847 
it had been proposed to take water at the Lachine Rapids, 
above the city, and to make use of the power of these rapids 
to raise the water, but this scheme, and others similar, were 
not seriously considered until 1853, when the city council con­
cluded to confer upon Mr. T. C. Keefer, civil engineer, the 
duty of preparing plans for an aqueduct capable of supplying 
5,000,000 Imperial gallons daily. The study of this project, 
its examination by consulting engineers, etc., postponed the 
beginning of its construction to the year 1853, and its termi­
nation to the year 1854.

The system then established included an open canal 4M 
miles long, having its entrance about one mile above the 
Lachine Rapids, at an elevation of 37 feet above the level of 
the harbour of Montreal. The dimensions of the canal were 
40 feet wide at the water surface and 8 feet deep. This

* 1 Imperial gallon = 1.2 United States gallon (approx).
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giving it a width of 140 feet and a depth of 14, in accordance 
with the widened portion at the mouth, undertaken some 
years ago. The concrete conduit would supply water for con­
sumption, the open aqueduct furnishing power 
pumps.

These and many other considera-locality impure waters, 
tions were the causes which led to preference being given to
the plan of the superintendent then in charge of the water­
works, Mr. Louis Lesage. This scheme was simply to carry 
the entrance of the aqueduct 3,000 feet up the river and to 
make it 130 feet wide at the water surface, 78 feet wide at the 
bottom, and 14 feet deep.

These dimensions would provide sufficient power to sup­
ply 30,000,000 Imperial gallons. In 1877 the construction of 
works on this plan was begun, the new entrance of the aque­
duct was made, and the aqueduct was dug 130 feet wide for 
4,800 feet in length, as it stands to-day. The cost of the 
work prevented its continuation, and this accounts for the 
periodical growth of the steam plant.

for the

When completed, the entire work of pumping the water 
to the reservoirs can be accomplished by water-power, effect­
ing an enormous saving, 
quantity of water pumped from this station, the methods em­
ployed, and the cost of each :—

Gallons 
pumped.

3,713,220,951
5,257,151,653

The following table shows the

Power 
employed.
Water $ 5,277
Steam

CostYear.
1903
1903 50,947

However, this beginning of enlargement had a favorable 
effect on the water in the aqueduct and the formation of ice, 
in such a way as to better protect the efficiency of the hy-

$56,224 
$ 4,600 

63,975

8,970,372,604
3,616,150,841
6,527,887,166

Water
Steam

1904
1904draulic pumps.

In 1878, the low level reservoir (McTavish) having be­
come insufficient, it was enlarged so as to bring its capacity 

Imperial gallons. In 1889 the population fed
a new

$73,575 
$ 5,364 

88,083

10,144,038,007
3,076,348,752
7,939,510,094

Water
Steam

'9°5to 37,000,000
by the high level system had increased so much that 
pump, of 2,500,000 Imperial gallons capacity had to be pro­
vided for this district. This increase in the population still 
going on, a pump operated by electric power, of a capacity of 1906

1905

$93,44711,015,858,846 
$13,000,000,000 (est.) Both (est.) $113,000
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The old5,000,000 Imperial gallons, was next installed, 
steam plant is kept as a duplicate in case of emergency.

The successive changes placed the Montreal Waterworks 
in a position to provide a daily average water supply of about 
24,000,000 Imperial gallons.

For some time past there have been outcries from various 
respecting the inadequacy of the Montreal water- 

These have been joined in by citizens of all

two branches, not so wide as the St. Lawrence River, but of 
sufficient width to make the bringing across of a gravity 
aqueduct very expensive.

To avoid these financial difficulties, nothing was left but 
to find north of the city a water supply taken at a sufficient 
altitude (that is, more than 425 feet above the St. Lawrence), 
adequate to the present and future wants of the city, 
ridge of the Laurentian Mountanis, whose first summit is 
situated more than 30 miles from Montreal, was the only spot 
where such a water supply could be found, 
levels were made, and established the fact that a water sup­
ply could be taken from Lake Ouareau, situated at an altitude 
of 450 feet and at a distance of about 60 miles from Montreal, 
but the estimated cost of such an undertaking prevented the 
further study of it. Consideration of the gravity plan was 
consequently superseded by the study of a sufficient hydraulic 
power system. While on this question the author would like 
to add that it is his opinion that the scheme of carrying water 
from the Laurentian Lakes would result in difficulties other 
than the supposed heavy cost. The water would be sure to 
be contaminated in a country where the watershed supplying 
the lakes is entirely covered with forests, where timber cut­
ting on a large scale is constantly going on, employing large 
numbers of men and horses ; and numbers of the creeks run 
nearly dry in summer and would only supply at the chosen

The sources
works system.
grades, and the Fire Underwriters’ Association added fuel to 
the flames by advancing insurance rates to a point at which 
they should remain until it could be shown that the supply 
was efficient. These protests, added to the reports and re­
commendations of Superintendent Janin, had the desired 

Mr. Janin’s proposals were gone into, and Messrs.
were

Surveys and

effect.
John Kennedy and Ernest Marceau, civil engineers, 
appointed a special committee to consider the proposal and 
report to the city council.

Mr. Janin proposed to lay a concrete conduit, with a 
diameter of eight feet, and walls of six inches thick, along­
side the present aqueduct, this new conduit to have a capacity 
of about 50,000,000 gallons per 24 hours, 
would be laid underground, and the water would thus be 
brought from the river without being contaminated en route. 
After the conduit was made available for supplying water, it 

proposed to increase the size of the present aqueduct,

The new conduit

was

\ x
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At the mouth of the aqueduct a pier about 1,000 feet long 
has been built for the purpose of slackening the current of 
the river. Sluice-gates, situated at the mouth, and 2 dams 
with movable gates, situated in the canal, regulate the level 
of the water ; 18 bridges cross the canal and afford the means 
of circulating on the roads which connect the several por­
tions of the riverside properties.

Low Level Pumping Station.—The water is raised by 
means of two systems—by hydraulic machines to the extent 
of about 60 per cent, of the consumption, and by steam en­
gines for the balance.

The total quantity of water raised by the pumping appa­
ratus of that station during- the last fiscal year was 8,167,734,- 
489 Imperial gallons.

There are several buildings connected with the low level 
pumping station, of which these are three principal ones—the 
first contains the turbines, operated by the aqueduct water 
itself, and 4 sets of pumps, namely :—

No. 1.—A Jonval turbine, with 2 double-acting pumps, 
which can pump 4,coo,coo Imperial gallons per 24 hours.

8 feet.
1 foot six inches.

6 feet.

Cost of Proposed Improvements.
The cost of the proposed improvements is estimated by 

Mr. Janin at $2,132,000, divided as follows :—
Lateral conduit in reinforced concrete to discharge

50,000,000 gallons daily .............................................
Suction well for pumps at lower end of conduit..
Extending the conduit out into the St. Lawrence

by means of two pipes, with intake pier.........
Excavations (sections 2 and 3), dry stone walls, 

puddling, farm bridges, stop-gates, fences,

$660,000
20,000

75,000

817,000
20,000
45,000

etc
Purchase of land, section 3, 20 arp, at $1,000....
Widening and deepening of tail race........................
Wheel-house, new pumping machinery, buildings,

300,000etc

(The cost of new force mains is not chargeable to the 
project, for, in any case, these force mains will be required 
when the 50,000,000 daily consumption is reached. )

Unforeseen expenditure, expropriations, surveying,
superintendence, etc......................................................

To this estimate there must be added, however, 
the time the carrying out of the work would 
take, say, three years, the cost of pumping by 
steam power, the water at present pumped by 
the water-wheel, viz., 3,616,000,000 of gallons 
yearly, at the price of the cost for steam pump­
ing less the cost of pumping by water, that is, 
$6.75 per million X 3, say.......................................

Diameter of the wheel 
Diameter of the pumps 
Stroke .................... ............

100,000

95,000

The total cost of the project would then be
Interest on the above at 4 per cent, per annum would 

amount to $85,280 per annum.
Saving Effected by the Proposition.

$2,132,000 3
'' 6----------- -It is interesting to note, however, that the building of 

the proposed conduit and its extension 1,400 feet out into 
the river, by ensuring a supply of water which is practically 
pure, would do away with the expenses of providing a settling 
basin, for which a clamor is being made from time to time. 
The establishing of this settling or filtration plant would 
cost not less than $800,000, and its upkeep would be $36,000 
per year, so that these two items alone would reduce the 
additional cost incurred for the new works to a very small 
figure.

. . .

P

%
■:

Leaving the question of the filtration plant out of con­
sideration, a saving of at least $75,000 per year would be 
effected by pumping by water instead of by steam, 
would also be sufficient water-power to supply electric power 
for lighting- and other purposes, effecting a revenue of 
$10,000 per annum, besides which there would be a surplus 1 
of 1,500 hydraulic horse-power, which could easily be sold at j 
$5 per horse-power, or $7,500 per annum.

Engineers Kennedy and Marceau considered the proposi-1 
tion, and about May nth brought in an interim report in 
which they corroborated the most important estimates of Mr. 
Janin, and expressed their entire approval of the methods I 
proposed by him.

The city council has now decided to push the work with 
vigor, and it is likely that a start will be made before August, 
and that the system will be ready for operation by the end of 
the summer of 1908.

«H :

v
There .*•*

5% Million Gallon Turbine Pump at the Clarke Avenue 
Station of the Montreal Water & Power Co.

No. 2.—A “ Samson ” horizontal double wheel, with 2 
J double-acting pumps and an air reservoir, which can pump 

5,000,000 Imperial gallons per 24 hours.
Diameter of the wheel........................
Width of the wheel................................
Diameter of the pumps........................
Diameter of the plunger-piston. ...
Length of stroke.....................................
Interior diameter of the air reservoir 
No. 3.—A “ Jonval ” turbine, with 3 double-acting pumps 

and 2 air reservoirs, which can pump 3,000,000 Imperial gal­
lons per 24 hours.

Diameter of the wheel 
Diameter of the pump 
Length of stroke...........
Interior diameter of the air reservoirs 6 feet 6 inches.

40 inches.
20
23

20
t36

30Description of the Montreal Waterworks.
Aqueduct.—As already stated, the present source of 

water supply for the city is the St. Lawrence River, from 
which the aqueduct has its entrance 1 % miles above Lachine 
Rapids, 38 feet above the level of water in the harbour.

The present aqueduct, from the entrance to the junction 
of the old aqueduct, has a mean width of 140 feet and a depth 
of 14 feet, for 4,800 feet ; it is then continued by the old 
aqueduct, which has a mean width of 30 feet, a depth of 8 
feet, and is 26,200 feet long. The fall is 5 inches per mile.

The aqueduct ends at a settling basin of a capacity of j Ions per 24 hours.
1,064,885 cubic feet, used for the distribution of the motive The overflow of the settling basin and the water oper- 
power to the hydraulic engines and for the drawing of water ating the hydraulic machines falls into a waste channel,

below the building, and after a course of about 3;500 feet,

<

6 feet.
1 foot 8 inches. 
4 feet.

No. 4.—A “ Jonval ” turbine, with 2 double-acting 
pumps and an air reservoir ; capacity, 3,000,000 Imperial gal-

supplying the city.
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A 6% Million Gallon Turbine Pump in use at the Clarke Avenue Station of the Montreal Water & Power Co.

walls being' composed of undressed stone masonry pointed 
with cement.

It is divided into two equal parts by a masonry wall of 
the same character as the perimeter walls.

The capacity is 37,000,000 Imperial gallons of water.
High Level Pumping Station__ A building erected on the

land adjoining the above-mentioned reservoir contains the 
high level pumping machines, which consist of 2 pumps oper­
ated by steam.

A high pressure Worthington pump (duplex) of 24 
horse-power and of a capacity of 500,000 Imperial gallons per 
24 hours. (This pump is almost unfit for use.)

2. A high pressure Gilbert pump (compound system) of 
250 horse-power and of a capacity of 2,500,000 Imperial gal­
lons per 24 hours.

The steam is supplied by a sectional tubular boiler of the 
Caldwell high pressure type, 200 horse-power, fed by 2 
American mechanical stokers.

Old boilers of the locomotive type of 120 horse-power 
each are still used during the cleaning, or when accidents 

..take place to the Caldwell boiler.

No. 3.—A high duty Worthington engine (duplex) of a 
capacity of 8,000,000 Imperial gallons per 24 hours.

Diameter of the high-pressure cylinder. 33M inches 
Diameter of the low-pressure cylinder.. 5S“

37/4Diameter of the pumps.................
Diameter of the plunger-piston
Stroke ...................................................
Interior diameter of the air reservoir... 3914

29
48

A year or so ago a “ Turbine,” or improved centrifugal 
high lift pump, with electric motor and appurtenances for 
operating the pump, complete, was installed at the high level 
station, to take the place of a new electric pump which had 
just been installed but which, owing to its great vibration, 
had occasioned complaint from all the residents in the neigh­
borhood. The capacity of the pump, like that of the one it 
replaced, is 5,000,000 Imperial gallons per 24 hours, or 3>472 
Imperial gallons per minute, safely and continuously pumped 
against a total pressure of no pounds per square inch, in­
cluding the friction of the force mains no suction lift, 
electric power is furnished from a three-phase alternating 
current of 60 cycles per- second and at 2,200 volts.

1.

The.

263THE CANADIAN ENGINEER.July 5, 1907.

The third building contains the steam generators, which 
consist of 2 batteries of 3 Heine boilers each, and a battery 
of 3 Lancashire boilers.

The other buildings are used as sheds for the storage 
of coal and supplies, machine shops, and employees’ dwell­
ings.

flows into the St. Lawrence River, opposite the downstream 
point of the Nuns’ Island.

The second building contains the steam-engines, com­
prising 3 sets of pumps, namely :

No. 1.—A high-duty Worthington engine of a capacity of 
10,000,000 Imperial gallons per 24 hours.

From the pumping station the water is forced into the 
low level reservoir and into the pipes through two mains of 
30 inches diameter, having together a length of 16,102 feet, 
and through two 24-inch mains having a total length of 
27,709 feet.

Low Level Reservoir.—The pumps at the low level 
station raise the water up to the main reservoir of the city, 
situated at the angle of McTavish Street and Carleton Road, 
at the altitude of 204 feet above the river and 165 feet above 
the intake basin of the low level pumping station.

Diameter of the high-pressure cylinder. 28% inches 
Diameter of the low-pressure cylinder. . 57%

31 %Diameter of the plunger-piston
Stroke .................................................
Interior diameter cf the air reservoir. . 39%

48

No. 2.—A high duty Worthington engine of a capacity of 
10,000,000 Imperial gallons per 24 hours.

Diameter of the high-pressure cylinder. 25 
Diameter of the low-pressure cylinder. . 40 
Diameter of the plunger-piston
Stroke ...............................................
Interior diameter of the feeding cylinder 35%
Interior diameter of the air reservoir... 23J4

inches

27^4
The said reservoir, dug into the rock, has its bottom on 

the uneven bed of the excavation, and its perimeter walls are 
partly formed by the sides cf the excavation, 'the rest of the

38
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is, as the speed increases, small weights connected with each 
section fly out, thereby opening the sails and exposing less 
surface to the wind—the wind passing through the wheel. 
As the velocity of the wind decreases, a weight at the back 
acts as a counter balance and brings the wheel back to work 
again. The wheel is kept facing the wind by a vane at the 
back which serves as a rudder. When not required the wind-

The pumps take the water from the low level reservoir 
and raise the same by a force main of 20 inches and 12 inches 
diameter and 1,674 feet long, passing through McTavish 
Street, Pine Avenue, Mount Royal Park, and ending at the 
high level reservoir, situated on the slope of the mountain, 
opposite Peel Street, at the altitude of 434 feet above the 
river and 230 feet above the low level reservoir.

The installation of a new 12,000,000 Imperial gallon 
steam pump, ordered a couple of years ago, is now being 
completed at the low level station. The specifications called 
for a pump with a capacity of 8,333 Imperial gallons per 
minute, safely and continuously pumped against a total pres­
sure of 86 pounds per square inch, including the friction of 
the force mains. The suction lift is to be from 5 to 9 feet, 
and the pumps are to have an initial steam pressure of not 
over 140 lbs. per square inch. The pumping must be done 
with a guaranteed efficiency of not less than 140,000,000 foot 
pounds duty, per 1,000 pounds of dry steam. All the ma­
terial of the pumps and the parts used in it are to be of the 
very best quality and design.

High Level Reservoir.—The reservoir is built about in 
the same way as the low level reservoir, 
of only one compartment.

Its capacity is 1,750,000 Imperial gallons ; it equalizes the 
water supply, and contains the reserve for the section of the 
city supplied by the high pressure.

Distribution System.—In addition to the force mains 
raising the water into the reservoirs, the distribution system 
of the city is composed of 1,159,326 feet or 212 miles of cast- 
iron mains.

The distribution of water by these mains is regulated by 
means of 3,082 valves of various diameters.

These mains supply 1,772 public hydrants and 58 private

mill may be held at rest by means of a lever fixed at the 
bottom of the tower. A very simple arrangement provides 
that when the elevated tank has been filled, the overflow from 
it fills a box attached to this lever, and the wheel is stopped 
automatically, but will start again when the box empties, 
which it does in about an hour.

The capacity of the wind-mill and pump attached is esti­
mated at 25,000 gallons daily. The pump is double acting, 
and is below the mill, inside the brick lined portion of the 
well.

The Elevated Tank.

The water is pumped to an elevated wooden tank imme­
diately adjacent to the wind-mill, through a ten-inch pipe. 
The tank is 20 feet high and 30 feet in diameter, and will hold 
80,000 gallons. It is made of 3-inch soft pine, 
surface of the -ground to the bottom of the tank is 60 feet, 
making the top of the tank So feet above the ground. The 
support is a timber trestle.

The 10-inch pipe leading from the pump to the tank stands 
centrally beneath the tank. As a protection from frost, the 
pipe is first closely boarded up with a tight boxing just large 
enough to surround it. Four upright posts near the pipe are 
boarded up, both inside and out, with matched boards, tar 
paper forming an additional layer, 
such as to leave three dead air spaces. Further care is ex­
ercised in the tank itself, which is floored with matched lum­
ber and.a ceiling placed in it of the same material, dead air 
spaces being thereby formed above and below.

It is composed
From the

This construction is

ones.
T%ey are all laid underground, in cut, with the exception 

of a portion of the 24-inch force mains, which are contained 
in an underground gallery for a distance of about 120 feet, 
from the Carleton Road crossing to the low level reservoir.

The water is distributed to the ordinary consumers by 
free cocks and to manufacturers, etc., by meter.

In order to complete the description of the system men­
tion should be made of the central shops and stores, situated 
at the corner of St. Charles Borromee and Lagauchetiere 
Streets, in the centre of the city, and the secondary shops on 
Cadieux, Grand Trunk, and Desery Streets, which provide 
for the wants of the service in the distant wards.”

Street Mains.

Under the first contracts as carried out in 1889, mains were 
laid on the main business streets only, the object of the sys­
tem being, for the greater part, fire protection. Service con­
nections were made, however, for domestic purposes, 
pipe at that time consisted of 2,200 feet of 8-inch pipe.

In 1900 it was decided to extend the system to provide a 
more general system of domestic supply, and a 4-inch cast 
iron pipe is now laid throughout the village, the total length 
of street mains being 13,000 feet.

The

WATER WORKS OF SHELBOURNE.
Fira Protection.

There are 21 fire hydrants on the system. The pressure 
available in the business portion of the town - is 55 pounds 
per square inch. This is sufficient to carry a stream of water 
over any building within the corporation, and affords a mea­
sure of fire protection such as few places the size of Shel­
burne possess.

In 1901 a second well was put down at the south side of 
the town, a supply of water being obtained at a depth of 
about 80 feet. A 16 feet steel wind-mill pump, direct to the 
main, supplementing the work of the other mill and render­
ing more certain the supply of water for the largely in­
creased service. This mill and pump was also put in by the 
Ontario Wind Engine & Pump Company. Mill, well and site 
costing approximately $1,000.

Cost of Construction.

Debentures to the amount of $12,000 were issued to cover 
the first construction, and in 1900 debentures for $5,000 were 
issued to cover the cost of extension of street mains, a total 
of $17,000. This amount, however, did not cover the cost of 
construction, which was approximately $21,000, including the 
auxiliary well.

The total expenditure for the system since it was started, 
up to last 
$1,237.38.

The cost of maintenance has been very light, averaging 
less than $200 annually. In addition to this has been the

By W. L. Smith.*
Shelbourne gets its water supply from an artesian well 

located on a high elevation in the village. This well is 419 
feet deep, and rock is reached at no feet. From the sur­
face to a depth of 50 feet the well is 7 feet in diameter, and 
is lined with brick laid in cement mortar. From the foot of 
this wall down to the rock the well is lined with a six-inch 
oil-well casing. The water from this well has proved entirely 
satisfactory, and although the quantity available is not 
known, it is ample to supply the pump at all times.

Windmill Pumping.

The unique feature of the Shelbourne system is the 
method of pumping, which is done by means of a windmill.

*

The Windmill.

This mill is erected directly over the ^vell. The trestle 
work is of timber, 82 feet high, supported on stone founda­
tions.
wheel is 115 feet. The windmill is 30 feet in diameter, of the 
“ Halladay ” type, manufactured by the Ontario Wind En­
gine & Pump Company.
Canadian pine, and will, with sufficient wind velocity, gener­
ate 12 horse-power. In excessive wind with small load it is 
governed on the same principle as the steam engine. That

From the surface of the ground to the axle of the

It is a sectional wheel made of

year, was $24,747.61, an average per year of

* Village clerk, Shelbourne, Ont.
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about 24 million gallons per day, and is operated by turbines 
under a 25 foot head, 
pumps, as 
sets, Nos.
and were installed by the loseph Hall Company, Ottawa.

attendance of the caretaker, who combines with this office 
that of village constable, caretaker of town hall, fire hall, The plant at present comprises six 

The smallershown in the accompanying views, 
i 2, and 3 have been in commission since 1874,

repairer of side-walks, etc.
The town makes the connection from the main to the 

point where the service enters upon the property to be served, 
the owner extending as he sees fit and paying therefor. In 

years the number of new services has been greater thansome
in other years, and repairs to tank, tower and pump have 
had to be made occasionally, causing the expenditure to vary. 
The cost of new services should properly be charged to cost 
of construction, but being put in at different dates they ap- 

under the head of waterworks expenditure, and are in-
There are now about

pear
eluded in the average given above, 
two hundred (200) services, yielding a revenue in 1906 of 
$1,082.45. The number of services are increasing each year. 

To this should be added an estimate of the value fire pro-

’

ftection which, at $30 each for twenty-one hydrants would re­
present per year $630.

The only serious difficulty has occurred during a month 
or two of the summer season, when the velocity of the wind 
has, at times, been insufficient to operate the wind-mill. 
While this has been the case for only a short period, it is at 

when there is the greatest use of water for lawn 
and the amount of water stored in the tank has

cE■
If

1 &i*

a season 
purposes,
been reduced to a very narrow limit.

An arrangement has been made whereby the engine of 
the Electric Light Works, adjacent to the tank, can be at­
tached to the pump whenever necessary to keep stored a safe 
amount of water. The town pays fifty cents an hour for the 
actual time water is pumped in this way.

Pumping Station, Ottawa. Nos. 5 and 6 Pumps.

Set No. 4 was built in 1890 by the Kingston Locomotive 
Works, while Nos. 5 and 6, built by the Kerr Engine Com­
pany, Walkerville, were the last installed,, and have been in 
use about fifteen years.

future by another set similar to those of Nos. 5 and 6.
The plant is to be increased in the

near

OTTAWA’S WATER SUPPLY.
DISCOVERING LEAKS IN WATER MAINS.

According to the annual report of the waterworks com­
mittee of the City of Ottawa, the water of the Ottawa River 
reached a lower level in the summer and autumn of 1906 than 

level heretofore recorded, and it was so low in the latter

A new method of locating" leaks in water mains is des­
cribed in a recent issue of La Technique Sanitaire. The 
discovery was made in Geneva, Switzerland, and the details 
of the work have been given by A. Betant, engineer and 
director of the waterworks of that city. Leaks of any mag­
nitude will show themselves at the surface in the shape of

any
part of the season that a section of the clear water intake 
pipe was partially exposed, so reducing the capacity of the 
pipe as to supply at times barely enough water to meet re­
quirements ; the lowering of this pipe will be commenced in ] moisture in all forms of soils except those which are very

It is claimed that this method will reveal exceed-the near future.
Should a satisfactory arrangement be made with the 

lessees of the hydraulic lots at the Chaudière and the power 
the Quebec side of the river, to construct the pro-

porous.
ingly small leaks (a one-half gallon leak per minute 
having been detected from a pipe of sixteen inches 
diameter, and in ground where the surface remained 

It was found that snow or frost over
owners on
posed horseshoe dam above the Chaudière, the water level 
would be raised several feet and the necessity for a new clear 
water pipe and aqueduct would be done away with for some 
time. If matters are allowed to remain, says the report of 
Mr. Newton J. Ker, manager of the Construction Water-

quite dry).
a trench thaws in the morning sun more rapidly imme­
diately over the leaks than at other positions. Upon inves­
tigation it was found that the water escaping from the 
pipes at such a time had always a temperature of from 410 
to 43° F., due, it is thought, to the heat contributed by the 
escaping water. This method is evidently applicable only 
during certain seasons, when the ground has a light cov­
ering of snow or frost, and its temperature is raised from 
well below to slightly above freezing. In three days at 
Geneva thirty-eight leaks were discovered from which a 
total of 136 gallons a minute, or about 200,000 gallons a 
day had been leaking, the pipes being from about 24 inches 
to about 2Yu inches in diameter. Snow has been found to 
be a more sensitive indicator than frost, and the observa­
tions are best made when the frost or snow begins to thaw.E

WATERWORKS AT MACLEOD.

The town of Macleod, Alberta, will probably have their 
new waterworks plant in operation some time during July. 
This plant is to be equipped with every modern improve­
ment for economy and efficiency. The pumps were built 
by the John Inglis Co., Toronto, and are of the Worth­
ington pattern, in duplicate, and compound condensing, 
with a capacity of 750 imperial gallons per minute each. 
Two Robb-Mumford boilers, rated at 120 horse-power each, 
will be installed in conjunction with these pumps. A steel 
tower no feet high and a tank with a capacity of 100,000 
imperial gallons complete the system.

Pumping Station, Ottawa- Nos. 1, 2, 3, and 4 Pumps.

works, a new aqueduct or the enlargement of the present one, 
with an additional intake pipe in either case, will be neces­
sary.

in use is a direct pressure one without 
The entire capacity of the pumping plant is

The system now 
a reservoir.



It is also, as are the filtering and chemical processes, too 
expensive for general use.
Purification by Electricity.

It has long been known that electricity will decompcse 
water into its elements ; hydrogen and oxygen. Only during 
a comparatively recent period has it been found that not only 
does this decomposition occur, but at the same time the 
animal and vegetable impurities present (and to a large ex­
tent also the mineral substance) are rendered inert, 
action is due to the fact that when oxygen is set free from 
water by the current of electricity, it is liberated in its nas­
cent, and to a certain extent, in its ozonized form and will 
then energetically destroy all lower forms of animal and vege­
table life so that when a current of electricity is passed 
through water the hydrogen, the nascent and ozonized oxygen 
are produced and these gases, especially the latter, so effectu­
ally kill and coagulate the dangerous organic impurities that 
they become inert and might easily be removed by filtration.

A number of attempts have been made to utilize this- 
wonderful effect of electricity for the purification of domestic 
water supplies but most of them have been complete failures 
for various reasons, but mainly because the apparatus de­
vised proved to be too complicated and expensive, and failed 
to treat a sufficient quantity of water.

We must, therefore, recognize as a distinct and valuable- 
achievement the apparatus devised and patented throug'hout 
the world by Mr. F. 13. Hinkson, known as the Hinlcson Elec­
tric Liquid purifier. It carries out the principle of oxidation, 
coagulation and filtration of water by electricity in such a 
manner as to furnish an absolutely organically 'pure water 
in any quantity required at a cost not exceeding one-half 
cent per thousand gallons. It can easily be attached to any 
water supply, as it does the work under too lbs. pressure, 
and does not retard the flow but 1% per cent.

The electricity may either be direct or alternating current 
as supplied by the light companies, or may be furnished by 
dry cells, or batteries. The apparatus is designed so that 
it is only using current while water flows through and shuts 
off immediately the water is turned off at the spigot, 
economy of this device is obvious.

The advantage of the large supply of water this machine 
is able to furnish cannot be overestimated.

The Hinkson Electric Liquid Purifier applies the prin­
ciple of sterilizing water by electricity in such a manner as to 
furnish an abundant supply of pure sparkling water through­
out any building at a minimum cost, through an apparatus- 
that is simple in its construction, effective in its operation, 
and which can be kept free, from contamination.

THE PURIFICATION OF WATER BY ELECTRICITY.

By C. H. Hansen, M.E.

It is absolutely necessary that pure water be supplied to
In fact puretowns and cities in order to maintain health, 

water is an essential wherever man is found. Without water
Thisexistence is practically impossible, and, therefore, the supply 

should be the purest obtainable.

Competent authorities state that human beings do not 
drink enough water to properly repair and cleanse the sys­
tem. In order to maintain a maximum state of health a cer­
tain amount of pure water is necessary. The problem that 
is presenting itself to the civilized world to-day is how to 
obtain this necessary supply.

Science has shown that many diseases are carried and 
propagated by water. Typhoid fever, many insidious forms 
of malarial fever, and dysentery, are a few of the ills that 
might be mentioned as being almost invariably carried by 
drinking water.

|
I
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.... THE MONTREAL WATER AND POWER COMPANY.- -

The Mpntreal Water and Power Company was organized 
years ago for the purpose of supplying water to the

It is well known that the water supply of a great many portions of the rapidly growing suburbs, such as Westmount
cities and towns is not as pure as it might be ; some are far which were not being served by the city plant,
from being pure. Many methods of purification have been pany first thought of taking their water from the Ottawa, 
proposed and tried. In some cases a natural watershed has River, which bounds the Island of Montreal on the north,
been made use of; for instance, New York City and Altona, and of deriving the pumping power from the fall in the-
Pa., together with several cities of Europe. This method, river, which takes place there, 
however, will sooner or later prove impracticable, since on 
account of the increasing population it will be impossible to 
avoid contamination.

Filtration is another method that has been resorted to.
Filters of almost every description have been used, or are in 
use at the present time. There is, however, a great objection 
to these filters. They merely clarify the water, giving it a 
sparkling appearance of purity. The filter soon becomes 
contaminated with germs and bacteria, and is worse than 
useless for the work it is supposed to perform.

Chemical methods for exterminating the g'erms in the 
water have been tried, and have been shown to be objection­
able when used in drinking water, as it is impossible to re­
move the chemicals used.

The purification of water by heat, boiling or distilling, 
while killing the germs, is also objectionable. This process 
makes the water unpalatable, as it removes the natural gases.

The Hinkson Electrisai Purifier.
some

The com-

This scheme was shortly 
abandoned and the intake was placed near Nuns Island or 
Verdun, in the St. Lawrence River, below the foot of the 
Lachine Rapids.

The water is forced up to the slopes of the mountain, 
giving a direct supply to customers, en route. A pumping 
station situated on Clarke Avenue, well up the hill, in West- 
mount, forces the surplus into the company’s reservoir. 
This is situated on the top of the height, as one 
between the mountains at the head of Guy Street, 
here the water is distributed to the various sections, both be 
hind the mountain and to the east and west.

The possibilities for expansion in the service of the 
pany are enormous. The island stretches for miles in

crosses over 
From

com-
every

direction, save in the section supplied by the civic service, 
and the population is bound to increase enormously in the 
near future. It would, therefore, 
failure to anticipate the wants of the people 
proportionate expansion.

that nothing but 
can prevent a:

seem
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The main pumping station is situated on the bank of the amounting to about $5,000 per annum, gas engines and 
is received direct from the river suction plants were substituted, and the total cost of coal

per year since has been $750. The time is past when an 
engineer can afford to accept steam as the source of power

Gasoline or oil en-

St. Lawrence and the water 
through a 36-inch wooden pipe into two wells, one under the 
steam plant and one under the electric plant.

The equipment consists of the following pumps :— 
Holly crank and flywheel, 4 cylinder cross compound 

pump—capacity 1,000,000 gallons per 24 hours. (Very old,

without consideration of other means.
gines, electric motors, where current can be cheaply ob­
tained, and gas producer plants, all demand consideration 
with a justification, in each case, depending on local con- 

With the present price of gasoline in Canada this
not in use.)

One Snow duplex compound low duty pump—capacity 
3,000,000 gallons per 24 hours, and one of 2,000,000 gallons.

Northey triplex geared electric pump, driven by S. K. C. 
Synchronous motor—capacity 5,500,000 gallons per 24 hours.

Northey duplex geared electric pump, driven by same 
motor as triplex—capacity 2,500,000 gallons per 24 hours.

Northey triplex geared electric pump, driven by Bullock 
induction motor—capacity 5,750,000 gallons per 24 hours.

The discharge of these pumps is conducted through 
three mains—:i 2-inch, 14-inch and 24-inch—respectively, to 
the north side of the Lachine Canal where they feed the dis­
tributing system. A 36-inch steel main is being laid at pre­
sent parallel to the 24-inch, and will be completed by 1st

ditions.
source of energy can hardly be considered in any but small 
plants. Crude oil engines, at the present price of this 
fuel, have much to commend them for small installations, 
but cannot usually compete in economy with plants of other 

Notwithstanding that the operation of producertypes.
plants is much simpler than steam, it seems to be difficult 
at present to obtain attendants who appreciate the require­
ments and are in sympathy with this type of apparatus.

MANAGEMENT OF FILTER PLANTS.

Samples.of water from different sources when subjected 
to careful analysis each have their own peculiarities. A care­
ful study of each case in all its phases is therefore essential 
before the work of filtration is commenced, 
actual filtering medium in nearly all plants. There is the 
slow sand filter where the water flows on the beds in its 

'natural state; and the more rap'd type where the water has
In each case the sand is de-

August, 1907.
The overflow from this system is conducted through two 

14-inch pipes to a well at the Clarke Avenue pump station, at 
an elevation of 200 feet from the river.

The 36-inch main above mentioned will be continued up 
to feed this Clarke Avenue station, as the capacity of the 

14-inch mains is insufficient to meet the rapidly in­
creasing consumption.

At Clarke Avenue station there are two 
Platt high lift turbine pumps 
740 r.p.m., and having a capacity of 5,500,000 gallons per 24 
hours, and one six chamber running at 350 r.p.m., and hav­
ing a capacity of 6,500,000 gallons per 24 hours. These are 
both run by induction motors, also made by the Mather & 
Platt Company.

The larger turbine is provided with a Beiliss & Morcom 
triple expansion engine, which can be coupled up by means 
of a flexible coupling in case of failure^ electric power.

These pumps supply the high levels in Westmount and 
north and east of the mountain, the surplus going 

into the reservoir, situated in Cote des Neiges, which has 
an altitude of 460 feet.

There are 106 miles of main pipe in the system and 23,- 
587 service branches. The population supplied is 128,000, 
and the average daily consumption is about 14,000,000 gal­
lons.

Sand is the

had a previous preparation, 
pended on for the actual work of filtering.

The usefulness and safety of a mechanical filter plant

two

Mather and 
one two chamber running at depends almost entirely upon how it is operated. The con­

dition in which the filtering material is kept will govern the 
efficiency of any form of plant. It must therefore be oper­
ated by an experienced man since the great question of life 
and health depend upon his efficiency.

Carelessness in the management of a plant will produce 
water quite as bad as the raw water itself and in possible 

since foul filter beds may become a morecases even worse.
excellent breeding ground for bacteria than the raw water 
itself.

The manager of a filter plant should be well trained and 
able promptly to meet rapidly varying conditions which affect 
the quality of effluent. - This class of waterworks engineer­
ing cannot be governed by any fixed rules, 
of water might be purified by a time method, while another 

The operator should not only be thoroughly

the towns

One condition

would not.
familiar with every detail of his "plant> including the working 
of pumps, coagulant feeding devices, washing machinery, 
etc., but he should have a good working knowledge of water 
analysis. The ability to make these tests is almost an abso­
lute necessity in order that he might know at all times 
whether the filter devices are working satisfactorily. Filtra­
tion of public water supplies is fast coming into favor, and 
in a great many places where the water supply is diminishing 
will soon be an absolute necessity.

PUMPING BY CAS AND OIL POWER.

The advent of the centrifugal and turbine pump has 
made it practicable to drive direct or by belt from a steam

When the enormousoil or gas engine or electric motor.
economy which could be effected by substituting suction gas 
07 oil for steam became more fully recognized, many new 
pumping plants were installed, until to-day they are found |
working satisfactorily in varied capacities. So great have j . XT T , ..
been the advantages derived from them, that in many cases claimed in a suit brought against East Orange, N.J., by Mr. 
the old style of pumping is being given up in existing pump- Frank W. Meeker, a farmer of Livingston, N.J. Mr. Meeker
ing stations, and new pumps driven by these engines are be- ! asks for $10,000 damages on account of the alleged drying
ing installed in their place. ! up of springs on his farm subsequent to the use by the East

In cases where power is required for a short time only ; Orange waterworks of twenty wells sunk by the department
suction gas plants and gas engines are eminently suitable at White Oak Ridge, in the township of Milburn, about 
The engine can be got under way within a reasonably short one-quarter mile from his place. The springs were used 

fire in the generator and the consump- t for watering cattle and cooling milk. He also claims that
the yield of certain hay fields has been reduced in the ratio

Damages for the diversion of underground waters are

time by lighting the
tion of coal ceases as soon as , .

Mechanical engineers are now giving much attention to 0f 20 to 6. It is said that this is the first lawsuit of the 
results that be developed in the working of kind brought in the State of New Jersey.—Engineering

from News.

the work is done.

the economical
gas gasoline, and oil engines for higher powers, 
petroleum and its products and from producer and other

NIAGARA POWER RUNS TORONTO PUMPS.cheap gases.
It is now a question of how to adapt and design these 

engines to derive a 
since steam from an

The pumps in connection with the sewage disposalwider range of usefulness and economy 
, economical standpoint, for small and plant at the Woodbine, Toronto, were run by electric power 
is being left far behind in the race for from Niagara on Thursday morning last, and the pumps 

cited in England where recently the worked satisfactorily. This is the first civic plant to beintermediate power,
A case is

done by steam-driven pumps, the coal bill operated by Niagara power.
supremacy, 
pumping was
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CATALOGUES AND CIRCULARS. Transporting Machinery.—The Temperley Transporter Co., 
72 Bishopgate St. Within, London, E.C., publish 
page well illustrated catalogue containing much valuable 
information on transporting machinery. It contains 50 
half-tone page plates and numerous half-tones and line 
cuts of transporters working in different capacities. Size 
8 x 10F2.

Magneto Switchboards.—The Dean Electric Company, Ely­
ria, Ohio. Catalogue No. 104 contains much valuable in­
formation on telephone switchboards of every required 
form and accessories. It is a 103-page catalogue, con­
taining 124 illustrations. Size, 8x10.

American Mining Congress.—The report of the proceedings 
of the Ninth Annual Session of the American Mining 
Congress, held in Denver, Colorado, October 16th to 
19th, 1906, is to hand. It contains a complete list of the 
members, and photographs of the officers. The proceed­
ings are given verbatim, and the papers read are printed 
in full. Denver, Col.: The American Mining Congress; 
6x9, pp. 272.

a 122
Fire Brick.—The Garden City Sand Co., Security Building, 

Chicago. This pamphlet shows fire brick and tile for 
almost every purpose; shaped brick is given special at­
tention. 4% x 7, pp. .28.

Hoisting Engines—Allis-Chalmers-Bullock, Limited, Mont­
real. This company’s bulletin, No. 201, is devoted to 
“Lidgerwood” hoisting engines for mining 
The bulletin deals with its subject very exhaustively, 
8x11, pp. 20.

purposes.

Friction Clutches, etc.—David Bridge & Co., Engineers, 
Castleton Iron Works, Castleton, Manchester. In a well 
gotten up catalogue, Messrs. Bridge present friction 
clutches, shafting, gearing, and hauling installations. A 
pamphlet from the same firm is descriptive of India-Rub­
ber and Gutta Percha Machinery.

Calendars.—A very useful as well as ornamented calendar has 
been received from the loseph Dixon Co., lersey City, 
N.J. As well as the current month each leaf contains 
the past and coming months. A large colored picture 
of the “City Investing Building,” in New York, is 
shown on the card upon which the calendar is mounted.

WINNIPEG’S WATER SUPPLY.

Winnipeg is endeavouring to secure an adequate supply 
of pure water, and with this end in view four consulting engi­
neers will make a report on the subject. The engineers that 
have been appointed for this purpose are G. S. Whipple, and 
James H. Fuertes, of New York, R. S. Lea, of Montreal, and 
J. E. Schwitzer, of Winnipeg. The four possible sources of 
supply, each of which will be thoroughly investigated, are 
East Shoal Lake, Winnipeg River, Red River, and the present 
well system. Shoal Lake is an arm of Lake of the Woods, 
according to preliminary surveys it is understood that a grav­
ity system from this point would be practicable. In the case 
of the Winnipeg River pumps would have to" be used, and it 
is thought this proposition will not be considered on account 
of the heavy expense of maintenance. The Red River scheme 
is one of filtration and sedimentation, and it is the general 
opinion that the artesian well system will not be considered.

The Shoal Lake and Red River schemes are the most 
likely, and the cost of installation will be the main factor in 
deciding as to which of these two systems is to be used. The 
plant will be designed with a view to supplying 500,000 in­
habitants with water.

Generator Valves.—The Lunkenheimer Co., Cincinnati, Ohio. 
A booklet illustrating and describing several types 
generator valves, 3% x 6, pp. 24.

Railroad Shop Equipment.—Westinghouse Electric and Manu­
facturing Co., Pittsburg, Pa. This pamphlet describes 
electrical equipment at the Hornell shops of the Erie 
Railroad. 6x9, pp. 23.

Electric Lamps.—National electric Lamp Association, Cleve­
land, Ohio. Six bulletins have been issued by the com­
pany, describing as many types of incandescent lamps, 
6x9.

Harvesting Machinery.—The Robt. Bell Engine and Thresher 
Co., Seaforth, Ont. Traction engines and threshers 
are shown in a very fine catalogue by this company, 
5% x 9%, pp. 88.

A RECORD WATER CONSUMPTION.Electric Mine Locomotives.—The leffrey Mfg. Co., Columbus, 
Ohio. Bulletin No. 12 gives instructions for the care 
of these locomotives in service, 8 x 10, pp. 80. During the week ending June 24th Montreal’s consump­

tion of water exceeded all records, the total amount being 
255,489,000 gallons, a daily average of 36,498,428 gallons. 
During the same period last year the consumption was only 
215,842,000 gallons.

Electric Fans.—The Canadian General Electric Co., of Tor­
onto, have been appointed Canadian agents for the 
“Tuerk” alternating current ceiling fans, and they are 
sending out the Hunter Fan & Motor Co.’s fine catalogue, 
descriptive of same, 7% xgM, pp. 24.

The consumption recorded is the highest in the history 
of the plant.

Drills.—The Knecht Bros. Co., Cincinnati, Ohio. “More
Holes for Less Money” is the title of a pamphlet describ­
ing the drill manufactured by this company. 3% x 5%,

The municipally-owned waterworks system of Brace- 
bridge, Ont., since its establishment about twelve 
has cost about $35,000. There are about 500 services, and 
after paying debentures and all expenses the revenue for 
1906 amounted to $1,023. The source of supply is springs, 
the water from which is carried into a reservoir in the town 
by gravitation, and then distributed by pumping direct 
the mains.
water, but for fire purposes the river is resorted to, and 
an unlimited quantity of water is always available. The 
fire pressure is about 90 pounds on the main business street, 
with a 42 hydrant service.

years ago
pp. 14.

Storage Batteries.—The Westinghouse Machine Co., East 
Pittsburgh, Pa. Storage batteries for every kind of 
vice are described and beautifully illustrated in a fifty 
page catalogue. 4% x 6.

ser-
on

The town has an abundance of pure spring

Wood Pipe.—The Dominion Wood Pipe Company, New West­
minster, British Columbia, have issued a booklet giving 
certain facts pertaining to wood pipe in general, and 
recent improvements, 3x7, pp. 29.

To evaporate one cubic foot of water requires the 
sumption of 7% pounds of ordinary coal, or about 1 pound 
of coal to 1 gallon of water.

Machinery.—C. W. Hunt Co., West New Brighton, N.Y. 
Pamphlet No. 073 sets forth coal handling machinery, 
electric hoists, automatic railways, etc. 3% x 6, pp. 31.

con-
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Size of Service Pipe.SPECIAL FIRE PROTECTION SERVICE.
In all cases the company shall decide the size of the ser­

vice pipe required, which shall be determined by the size of 
the street main, the available pressure on the main, and the 

and capacity of the fire protection equipment within 
In all cases where underwriters’ pumps are to

By Albert H. Wehr.

The prohibition of the Fire Underwriters’ Association 
against ordinary water meters on private fire protection 
services, and the excessive cost of the recently devised fire 
service meters which neither our company nor our consumers, 

has caused us to devise a set of Rules and Regu-

nature 
the building.
be installed, a suction pipe of sufficient internal area to de­
liver a quantity of water equal to the full rated capacity of 
the pipe will be allowed, and no 
pipe inside the premises will be permitted, 
this service pipe is run to a surge tank placed in close 
proximity to the pump, the full size of suction which the 
pump calls for may be run from the pump to the tank.

enlargement of said suction
care to pay,
lations covering special services of this character, which we 
have found to be satisfactory to us and acceptable to our

If, however.

consumers.
We require every applicant for special fire protection 

service to enter into an agreement with us as per the form 
following, and also to furnish us with a bond, with some 
responsible and reliable bonding company as surety, a copv 
of the form of this bond being also appended. The rules 
and regulations embodied in the form of the agreement are 
modeled largely upon those of the Baltimore City Water De 
partment
deemed reasonable and proper in the case of a private water-

Number of Services:
One service only will be allowed to any one building or 

premises, unless in the opinion of the company more than 
one is absolutely necessary for the proper protection of the 

All fire protection equipment connected to the
or on

premises.
company’s service shall be confined within the building 
the premises named in the application, and where two or 

connections are made for one building or premises,
with such modifications and additions as are

more
they shall be kept separated, unless special permission is ob­
tained from the company to connect the same in a manner

works.
day of(1)This agreement, made this

, in the year nineteen hundred and............
(hereinafter called the

(2) to be approved by it.
(4)(3)............  between

“Owner”) party of the first part, and The Baltimore County 
Water and Electric Company, of 
(hereinafter called the “Company”) party of the second part,
Witnesseth :

Whereas, the Owner is about to install, in 
building, situate

Use of Fire Services.
No water shall be drawn from the fire service pipes for 

any purpose whatever, except for the extinguishment of fire, 
and no connection shall be made between the fire service pipe 
system and the regular water supply to the premises, and the 
valves on hose outlets, drain cocks, etc., placed oh the pipe 
system shall be of a style that can be sealed by the company 
and when any such valve or cock is opened, the owner or 
occupant of the premises shall notify the company at once, 
so that the same can be resealed, 
be construed as prohibiting a reasonable use of water for 
draining of a system to prevent freezing, or other reasonable 

in connection with proper fire protection, but does not

Baltimore County,

(5)
(7)(6)

System, and is desirous(8)a Fire Protection 
that the company furnish the water supply and service pipe This paragraph is not to
for said system from its mains ;

And Whereas, the company is willing to furnish the
to saidwater supply and connection therefor,

the terms and conditions set forth in the fol-
necessary 
system, upon 
lowing :—

use
permit of the use of water through the system for fire drills, 
except with the consent of the company first had and obtained 
by the owner in every instance, when such drill is to be had. 
Whenever a fire service system is to be tested under the 
regulations of the fire insurance underwriters, the owner 

notify the company of such proposed test, naming thé

RULES GOVERNING SPECIAL WATER SUPPLIES FOR 
FIRE PROTECTION.

Installation of Service and Charges:— must
day and hour when the same is intended to be made, so that, 
if desired, the company may have an inspector present during

All fire services will be installed by the company, which 
will ascertain the best location for same, and lay the pipe 
from the street main to a point just inside the wall of the 
building, or within the building line of open yards, where 
buildings are set back from the building line. The owner 
will be charged with the exact cost of labor and materials 
used in the work of installing the service, with an addition 
of ten per cent, to cover the cost of superintendence and in­

payments for installing the service shall be made

the test.
Contamination of Water Supply.

Any fire protection system supplied with water from the 
company’s service shall be supplied exclusively with such 
water, and no connection will be allowed with any other 
system drawing its supply from any other source whereby 
the company’s water supply may be contaminated by the 
failure to close valves, or leaking check valves, etc., and no 
auxiliary or secondary suction pipe to any

taking water from the harbor, streams, or other source
Any fire protection system

spection.
as follows : Simultaneously with the execution of the agree- 

for the Fire Protection Service, by the owner, suchment underwriter’s
shall pay in advance, to the company, an amount,owner

which shall be credited against the total cost of installing 
the service as above set out, based upon the estimated length 
of the fire service pipe to be installed by the company, and 

the size of such pipe, at the following rates
40c. per lineal foot,
60c. per lineal foot,
90c. per lineal foot,

pump
whatever will be permitted, 
using water from the harbor, streams or other source than the 
company’s service, shall be kept separate from any such 
system supplied from the company’s service.upon

For 4-inch -service pipe,
For 6-inch service pipe,
For 8-inch service pipe,
For 10-inch service pipe, $1.25 per lineal foot, 

and immediately upon the completion of the work of in­
stalling said service pipe and the rendition of the bill therefor, 
th. balance of the cost to be charged as above shall be due

Inspections.
All fire services shall be subject to inspection by the 

from time to time, and the owner or tenant shallcompany
give the inspectors all reasonable facilities for making the 
inspections, and any information concerning the same that 
the inspector or the Company may require. Care will always 
be taken that inspections will be made with as little incon­
venience to the owner or occupant as possible.

and payable.
All repairs to the service pipe between the street main 

and the building or building line, as the case may be, shall 
b done by the company at the expense of the owner.

The- annual charges for this service, payable in advance, 
as of January 1st, and every year, shall be as follows:—

$50.00 
50.00 

100.00

Penalties.
In any case when the owner or occupant of any premises 

is found to be using water from a fire service for other 
purposes than fire protection, or fail to comply with any of 
the aforegoing Rules not hereafter specifically excepted, the 
water shall be shut off from the same at once, and the owner 
shall thereupon immediately be and become liable to the

For 4-inch service pipe 
For 6-inch service pipe
For 8-inch service pipe 
For 10-inch service pipe 150.00
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company for the sum of five hundred dollars ($500); as com­
pensation to the company for any and all damages sustained 
by it for such wrongful use of its water supply, or for failure 
to comply with such Rules. In such event the fire service 

; shall be reopened only after such sum of five hundred dollars 
shall have been paid, and the cause of complaint entirely 
removed. A second violation of this rule will again make the 
owner immediately liable to the company for the second 
sum of five hundred dollars ($500), as in the event of a first 
violation, and further will be sufficient cause for cutting the 
service off at the main, and refusing to re-connect the same 
while the offender occupies the premises.

Failure to pay the balance of the cost of installing the 
fire service, or any subsequent repairs thereto, or the annual 
charge for the maintenance of the service, as hereinbefore 
mentioned, within thirty (30.) days after the rendition of the 

. bill therefor, will be sufficient cause for turning off the water 
from the supply without further notice.

TEST :

The Baltimore County Water and Electric Company 
of Baltimore County,

By
President.

Attest :

Secretary.

Note :—Fill in blanks to properly meet conditions, as
follows :

(1) Date.
(2) Month.
(3) Year.
(4) Full and proper name of applicant.
(5) His, their, or its, as the case may be.
(6) Description of building, as “ Factory,” etc.
(7) Accurate description of location of building.
(8) Style of system, whether “ Sprinkler ” or “ Stand­

pipe.”
(9) Size of Service pipe to the installed.

(10) Set forth fully any and all special connections, uses 
or privileges, if any, which have been allowed, con­
trary to the Rules and Regulations.

( 11 ) The amount of the annual charge, as per size of 
service.

(12) His, their or its.
(13) Here insert any other agreement relative to the serv­

ice or the ownership of the service pipe, etc., which 
should properly be included in this agreement.

(14) If applicant is an individual, strike out “ hereunto
subscribed by ” ; if a partnership, insert name of 
partner signing ; if a corporation, insert “ its Pre­
sident, with its corporate seal affixed, duly attested 
by its secretary.”

Guarantees.
The company in no manner guarantees to furnish a 

proper quantity of water through the fire protection service 
for fire protection, nor does it undertake to guarantee any­
thing relative to any service, but it will make every effort 
to maintain the efficiency of its service under all conditions. 
The company will not be responsible in any manner for 
failure of its water supply during a fire, or at any other time.

Discontinuance of Service.
Any fire service may be discontinued by either the owner 

or the company, at any time, upon thirty (30) days’ notice, in 
writing, sent to the other party to its last known' address, 
through the regular mails or otherwise.
Agreement and Bond.

A properly drawn agreement covering any fire protection 
service, embodying all of the above ' Rules, which shall be a 
part of said agreement, shall be prepared and executed by 
both the owner and the company, and in addition to this 
agreement the owner shall file with the company a satisfactory 
bond, in the penalty of one thousand dollars ($1,000), con­
ditioned upon the faithful performance of said agreement, 
with all its conditions as above set forth, and shall continue 
said bond in force during the continuance of said agreement.

And Whereas, the owner has applied for an......................
inch fire service connection, to the installation 

of which size or service the company has assented, but in no 
respect has applied for, or been granted, any special con­
nections, uses or privileges relative to said fire service, to 
which special connections, uses or privileges, reference is 
made in the aforegoing “Rules and Regulations,” except as 
specifically set forth as follows :

(Form of Bond.)

Know All Men by These Presents, That 
applicant)

(name of
(hereinafter called the Principal), and the 

Company, a corporation created 
, and whose 
...... (here­

inafter called the Surety), are held and firmly bound unto 
The Baltimore County Water and Electric Company of Balti-

(name of Surety)
and existing under the laws of the State of 
principal office is located in City, State of

(9)

more County, (hereinafter called the Obligee), in the full and 
just sum of One Thousand Dollars ($1,000) lawful money of 
the United States, to be paid to the said Obligee, for which 
payment, well and truly to be made, the said Principal binds 
.......... self,
dividual of firm, and successors and assigns, if a corpora­
tion)

(personal representatives and assigns, if in-(10)
Now, Therefore, This Agreement Witnesseth, That for 

and in consideration of the premises, and of the payment 
annually of the sum of

and the said Surety binds itself, its successors and 
assigns, jointly and severally, firmly by these presents.

Signed and Sealed this
(11) Dollars, to be

made by the owner of the company, as is provided in the 
“Rules and Regulations” aforesaid, the said company, upon 
its part doth hereby covenant and agree to install, at the 
earliest date possible, and to thereafter maintain, the fire 
service connection aforesaid, upon the terms and conditions 
set forth in the aforegoing “Rules and Regulations.”

And the owner.

day of.......... ,A.D.
The Condition of this Obligation is such, that whereas 

the said Principal has executed and entered into a certain 
agreement with the said Obligee, dated the 
190.., for Special Water Supply for Fire Protection, in said 
agreement described, a copy of which agreement is hereto 
annexed.

day of

(12) part, dothupon
hereby covenant and agree to make the payments aforesaid, 
as well as all other payments mentioned to be made in the

Now, if the said Principal shall well and truly perform 
and observe said agreement and fulfil and perform all and 
every the covenants and conditions mentioned in said agree­
ment, on
keep the said Obligee harmless and indemnified from and 
against all demands, judgments, claims, liens, costs, and fees 
of every description incurred in suits or otherwise, then this 
obligation shall be void, otherwise the same shall remain in 
full force and virtue.

Provided, However, that in the event of default by the 
Principal in the fulfilment of any of the covenants and con­
ditions of the said agreement, the Surety shall be promptly 
notified thereof.

And Provided, Further, that the Surety may cancel its 
obligation under the terms of this bond, by giving the Prin-

“Rules and Regulations” aforesaid, as and when the same 
are, by said “Rules and Regulations” required to be made, 
and doth further covenant and agree to comply with and be 
bound by all the terms, conditions and stipulations set forth 
in said “Rules and Regulations,” and in this Agreement.

part to be fulfilled and performed ; and shall

((3)
As Witness the name of the party of the first part, here­

unto subscribed by
party of the second part, hereunto subscribed is ...................
President, with its corporate seal affixed, duly attested by its 
Secretary.

(14) and the name of the
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cipal and the Obligee thirty (30) days’ written notice of its 
intention and desire so to do, and no liability shall attach to 
the Surety for any acts or omissions occuring after the expi­
ration of said thirty days.

In Testimony Whereof, the said Principal has caused 
these presents to be signed and sealed (....with its corpo­
rate seal duly attested by its duly authorized officers) ..or., 
(by the several members of said firm)
Surety has caused these presents to be sealed with its corpo­
rate seal, duly attached by the signature of its. .President and 
its.. Secretary, the day and year first above written.

not common, but there were five or six cases of almost 
general paralysis, and in these cases ‘drop-wrist’ was in­
cluded. The amount of lead found in the waters producing 
these effects varied from .01 to 1 grain or more per imperial 
gallon. (.143 to 14.3 per million.”) (Thresh. Examination 
of water, page 88.)

There is some difference of opinion among the au­
thorities as to the amounts of contained lead required to 
condemn a water, but all are agreed that even small quan­
tities should be narrowly watched, 
chusetts reports note that one-half part per million has 
caused serious injury. (Mass. State Board of Health, 1898. 
XXXII.) Haines holds that .1 grain per U. S. gallon (1.71 
per million) should cause a water to be rejected (J. Fk. 
Inst. Nov., 1890).

Whitelegge believes that “No water should be used for 
drinking which contains more than one part of lead per 
million, and any trace, however minute, indicates danger.” 
(Hygiene and Public Health.)

To quote Dr. Summerville in his recent paper in 
“Water” : “Lead to the extent of .25 part per million is 
sufficient to condemn a potable water.”

, and the said

Thus, the Massa-

Company,The
by

President.
Attest :

Secretary.

NOTE AS TO THE ACTION OF WATER UPON 
LEAD AND ZINC.

’ That sundry waters contain enough lead to prevent 
their acceptance by at least some of the standards above 
laid down is shown by the fact that a few years ago it was 
reported that sixty-three (63) cities of Massachusetts pos­
sessed public water supply which contained lead in amounts 
varying from 85.46 to .032 per million, 
cities where lead poisoning was pronounced the average 
amount of the metal present during ordinary day time use

Occasional instances of

Dr. W. P. Mason.

Reports recording that a water contains so many parts 
per million of lead, zinc or other metal are common enough, 
but it is rare to find advance statements of what a water is 
capable of doing in the way of dissolving metals should op­
portunity be afforded it of coming in contact with it. In 
other words, a client who possesses a water supply which is 
very desirable at its source is seldom informed of the pos­
sible damage which may result thereto by reason of its being 
conveyed through metallic piping.

In four of these

was one part or over per million.
“plumbism” were noticed in other towns, and doubtless 
other mild or unrecognized cases occurred 
(Mass. State Board of Health, 1898, uage 543.)

In the thirty-first annual report of the London Local 
Government Board ( 1901-02 Supplement on Lead Poisoning 
and Water Supply, Vol. IL, page 426), peaty, moorland 
waters are shown to be especially plumbo-solvent, to a 
degree chiefly governed by the amount of acidity present, 
and experiments show that such acidity is due, at least in 
part, to acid-form bacteria residing in the peat.

For instance, the influence of acidity is shown by the 
action of the following moorland waters from Lancashire

elsewhere.

After the pipes have been laid and the water admitted 
to them, record is made of the result as to metallic sol­
vency, but little is found in the nature of a prophecy anti­
dating the outlay of capital, which prophecy, had it been 
uttered in time, might have had material bearing upon the 
investment. Again, if, as occurs in a few instances, the 
client be told that the water under examination is capable 
of acting upon certain metals he is not given the informa­
tion in such quantitative form as will enable him to make 
comparisons between it and other waters with reference to 
this property.

It is well known that all waters do not equally possess
and Yorkshire :—

(Thresh. Examination of Water, page 186.)
the power to attack metals, and it is proper to ask that, 
granting such power to exist, how far is its exercise objec­
tionable from a sanitary point of view, or, to state it 
differently, what amount of metallic salts in solution may 
be allowed with safety ?

The interesting case is given of “A water from the 
tail-race of a gold and silver mill which showed the presence 
of 350 parts of lead, 51 parts of copper and 1,666 parts of 
arsenic oxide per million of water, 
supposed to have caused the death of a number of cattle, 

highly charged with arsenic that an ordinary drink

Acidity of water in terms
N

Milligrams of Pb. in 100 
C. C. of the water after 
filtering through lead 
shot.

of C. C. of — Na2 C03 re-
10

quired to neutralize 100 
C.C. of the water.

.280.2This water, which was
• 253

■44was so
for man or beast would contain sufficient to kill.” (Utah

.665
6 .92

Agr. Expt. Sta. Bull. 81, p. 199.)
Such a special instance, however, does not come within 

the limits of the present inquiry.
Let us consider for a moment the question of “plumb­

ism,” or lead poisoning, as it is ordinarily presented under 
the classification of a water-born disease.

The Massachusets State Board of Health enumerates

i-58
2.49
3-21.1
8.62.2

The London report already quoted is so firm in its 
belief that the cause of plumbo-solvency has been located 
ihat it ventures to rate moorland waters as “safe if they 

neutral to lacmoid, and as “dangerous” if they react 
acid with that indicator, 
che fact that moorland streams are highest in acidity 
during wet weather because of drainage from peaty surface 
sources, and less so during periods of no rain on account 
of their supply at such seasons coming from the flow of

the symptoms of lead poisoning as some or all of the fol- 
Anaemia, constipation, indigestion, loss of appe-lowing :

tite, thirst, metallic taste, abdominal pain, colic, “drop- 
wrist,” blue line at margin of gums, lead in the urine. 
(Report of Mass. State Board of Health, 1898, XXXIII.)

Dr. Hunter, describing the effects of the epidemic at 
‘Anaemia and debility were the most com- 

Patients nearly always complained that

are
Attention is also called therein to

Pudsey, says : ‘ 
non symptoms, 
they felt as if they would sink down from weakness, and 
that the least exertion would make them sweat freely. The

line so characteristic of lead

springs.
In this connection it may be noted that H. W. Clark 

observed that carbonic acid in a soft water was the main 
factor that caused lead to be taken into solution by the

majority had the blue gum 
poisoning. Colic was a common symptom. Paralysis was
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been made, nor has there seemed to this board reason for 
suspecting serious danger from this source.”

As an instance of long-continued use of a water con­
taining much zinc the case of Brisbane, Queensland, should 
be quoted. In that city rain water tanks built of galvanized 
iron are found in all the houses. The water, which is in 
common use, contains about 17.1 parts per million of zinc, 
yet no harmful effects have been observed. (Hazen. En 
gineering News, April 4, 1907.)

In his experience the writer has been unable to trace 
any evil effects due to the presence of zinc in drinking water, 
even when the quantity rose as high as 23 parts per mil­
lion in a water which is in constant use. It might be well 
to add that in the particular case just cited the zinc was 
derived from a long stretch of galvanized iron pipes, and 
the amount of the metal present was subject to great and 
frequent fluctuations for reasons that were not apparent.

It must be admitted, however, that, even on the assump­
tion that the presence of zinc is of no sanitary significance, 
its being there is nevertheless not desirable, and the proba­
bility of a water being able to dissolve it should be deter­
mined and reported upon.

What -can now be said with reference to some con-

waters from Massachusetts. (Engineering News, Dec. 1, 
1904.)

It is by no means new to distinguish between the 
“solution” of lead and that “erosion” of the metal which 
some waters exercise, whereby insoluble lead salts are 
formed with appreciable increase in the turbidity of the 
water.

Such classification of the action upon lead has been 
developed by the report of the London Local Government 
Board with great care.

For our purposes it will suffice to note that “erosion” 
does not occur in the absence of oxygen, and we are also to 
remember that from the sanitarian’s point of view “erosion” 
may be fully as objectionable as “solution” if no oppor­
tunity for clarification be furnished. In fact, the former 
may readily be the greater evil of the two, because of its 
involving the possibility of the ingestion of large quantities 
of lead salts held in suspension.

Piping water in tubes of galvanized iron is very com­
mon, and, as zinc is often more easily attacked than lead, it 
is pertinent to ask if it be equally dangerous. So far as our 
present experience can guide us towards a correct solution 
of this question, the reply must be a negative one, and the 
following opinions are presented in support of such con­
tention :— venient and standard method of reporting the possible 

action of water upon any of the common metals ?
The suggestion offered is this : Let the action, whether 

of solution or erosion, be stated in parts per million, and 
let it be that of one litre of water acting upon one square 
decimeter of bright metal for one hour at 15 degrees Centi­
grade.

In the journal of the German Society of Gas and Water 
Engineers for 1887, H. Bante collected statistics to show 
“that the use of galvanized pipes should be in no way detri­
mental to health.”

Similar views are entertained by V. Ehumann, director 
of the Water Supply of Wurtemburg. (J. Fk. Inst. Nov., 
1890.) The mode of procedure followed by the writer is to 

submerge a piece of bright sheet metal, one decimeter 
square, in two litres of water contained in a wide-mouthed 
bottle. The water is occasionally given a gentle motion, 
and is kept at 15 degrees for one hour, after which time the 
metal, in solution or suspension is determined. One hour 
is sufficient time to allow of the watching of metallic sol­
vency, and let it be added, the limiting of the time of action 
to the standard point is important for the reason that the 
rate of action of the same water is not only variable, but 
the ratio of the total action during the different lengths 
of time is not a simple one. Thus, the quantity of metal 
attacked in ten hours is by no means ten times that acted 
upon during one hour.

In conclusion, let it be said that, although we know in 
a general way that softness, acidity, dissolved gases and 
the presence of much chloride or nitrate will tend towards 
metallic action, while alkalinity and hardness are rated as 
protective agents, yet it is far better to actually test a water 
with reference to its behavior towards metals than to 
attempt any prophecy of its action based upon analytical 
knowledge of what the water may contain.

According to Thresh (Examination of Waters and 
Water Supplies, page 85) : “There is no doubt that waters 
containing traces of zinc are used continuously for long 
periods without causing any obvious ill effects. The water 
supply to a small hospital with which I was connected for 
some years always contained a trace of zinc, probably never 
more than half a grain of the carbonate per imperial gallon 
(7.1 parts per million), but I never observed any indica­
tions of its being deleterious, although such effects were 
looked for.”

In the Massachusetts Board of Health report for 1900, 
page 495, the following table is given, showing amounts of 
zinc in sundry public supplies, the metal having been dis­
solved from pipes of galvanized iron or brass during 
ordinary use. The results are averages, and are in part per 
million :—

West Berlin 
lviilbury . . . 
Newton 
Marblehead 
Grafton ... 
Wellesley .. 
Eairhaven .

18.46 Lowell .. 
Webster . 
Sheffield . 
Palmer .. 
Beverly .. 
Fall River

0-33
0.28
8.65
2.90
2.71
0.07

3.08
1.25
0.85
0-73
0.68
0.52

The first of the above, West Berlin, drew its water 
through four thousand feet of galvanized iron pipes. The 
quantity of metal dissolved therefrom was certainly large, 
but appears to have produced no evil results. “As far as 
is known the amount of zinc present in these waters as 
used is not sufficient to have any effect upon the health of 
the consumers of the water.”

“The Board has investigated the question of the pre­
sence of zinc in drinking water supplies where galvanized 
iron pipes are used, and, except in case of the use of some 
ground waters, containing very large amounts of free car­
bonic acid, which dissolves zinc and many other metals very 
freely, the amount of zinc found in ordinary water supplies, 
where galvanized pipes are used, is not sufficient, in the 
opinion of the Board to give anxiety.” (Massachusetts 
Board of Health, 1902, XLIII.)

In a private letter of more recent date the president 
of the above-mentioned board says : “If there had been any 
harmful effects of the presence of zinc in the public drinking 
waters of the State that fact would have undoubtedly been 
brought to our attention. No statement to this effect has

Waterworks Engineer Fellowes, of Toronto, says that 
the engines at the main pumping station could be so 
arranged that one set of engines could operate them 
instead of the three sets now employed. The arrangement 
would also make room for the sixth engine, which could 
be placed without any difficulty. The work of rearranging 
the plant would cost about $100,000.

The world’s record for economy and efficiency of water­
works pumping engines is held by the plant at Bissel’s Point, 
St. Louis, Mo., built by Allis-Chalmers Co., of Milwaukee. 
The duty reached at the official test was 181,068,605 foot 
pounds. In order that engineers may know exactly how 
these figures were reached the company printed in bulletin 
fcrm complete retails of the test. These and other bulletins 
containing information not usually made public, but of great 
value to those interested in water-works, were distributed 
among the members of the American Waterworks Association 
by Allis-Chalmers-Bullock, Limited, in a handsome souvenir 
cover.
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$25,000 for the purpose of providing a water supply for fire 
protection.

The ratepayers of Brandon recently carried by-laws for 
civic improvements to the extent of $129,000, including a 
by-law for a $50,000 waterworks plant.

The Winnipeg' Water Commission is considering the 
advisability of establishing a softening plant. Alexander 
Potter, engineer, of New York, expressed the opinion to the 
Mayor that a softening plant would be useless.

Sir Thomas Shaughnessy says that the two greatest 
Then problems that confront Winnipeg are the water supply and 

sewage systems. He stated recently : “Two problems which 
every great and growing city has to solve are to secure an 
abundant supply of pure water and to have an efficient 
sewerage system.”

There is a movement on foot in the Winnipeg citv 
council to delay the proposed construction of a civic power 
plant, the reason being given that the city cannot under­
take this and the provision of a water supply at the same 
time, and it is held that the city is in greater need of water 
than of power at the present.
Saskatchewan.

A large trunk sewer is to be laid at Regina 
A concrete dam is being built at Snowdy Springs, near 

Moosejaw.
J. D. Whitmore, city engineer of Moosejaw, is adver­

tising for an assistant.
The town council of Indian Head has purchased the 

Brassey estate, by which all the section some eight miles 
south of Indian Head, in which are situated the excellent 
springs from which the water supply is drawn, passes into 

i the ownership of the town. The price paid was $25 per acre. 
British Columbia.

The ratepayers of Victoria will vote on a by-law for 
$50,000 to be expended in extensions to the sewage system.

Vernon is trying to secure an adequate water supply, 
and John Galt, C.E., of Toronto, is making investigations.

The municipalities of Burnaby, South Vancouver, and 
Richmond are considering the advisability of putting in a 
joint water supply for the three districts with an expert. 
The approximate cost of the installation has been placed 
at $160,000 by Col. Tracy. A resolution was passed that 
each council would put a by-law before its ratepayers to 
enable each municipality to borrow $100,000. It was 
pointed out that there was great necessity for a municipal 
water supply in all three districts.
Alberta.

LONDON’S WATER SUPPLY.

Sir Melville Beachcroft, addressing a recent meeting of 
the First Metropolitan Water Board, referred to the great 
responsibility which lay upon the committee of maintaining 
Works which were to provide an uninterrupted supply of 
Water to nearly 7,000,000 of people, who consumed on an 
average something like 225 millions of gallons a day. These 
works were spread over an area of over 500 square miles, and 
reached from Hertford in the north to Westerham in the south, 
from Staines in the west to Southfleet in the east, 
again, the Committee were, and always would be, engaged 
in the execution of new works necessitated by increasing de­
mands for water. Vast works were in actual progress ; others, 
which would add to the storage capacity reservoir accommo­
dation greater than that provided by the Staines reservoirs, 
had recently been ordered by the Board ; and yet others would 
be required to meet the future wants. The present storage 
(including the Knight and Bessborough reservoirs, which 
were recently opened) amounted to 8,884 million gallons, 
and the reservoirs about to be constructed in the Lea Valley 
and at Molesey, would increase this volume by nearly 50 per
cent. ; yet even this would only provide for the immediate 
future. The great problem which lay before the Board— 
and a problem of the first importance and urgency—was the 
economical and efficient provision of works to meet the future 
needs of the Metropolis and to secure a continuance of the 
present excellent supply which it enjoyed. He commended 
this question to the earnest and careful attention of the next 
Board.

Some idea of the water supply system of the great 
metropolis is given in a paragraph from, “Popular 
chanics.”

“If all the inhabitants of the earth were gathered into 
one place, surrounded by a wall 10 ft. high, and the annual 
water supply of Greater London were poured in, the reservoir 
would be filled to overflowing. In other words, each man, 
woman and child in the world could be supplied with 50 
gallons a year from the city mains, which, put end to end, 
would cover nearly one-quarter of the earth’s equator. Or, 
in other words, every person in London could take a 33-gal. 
bath daily, besides having plenty of water for- drinking and 
other purposes. But that is just what they certainly do not 
do, so where does the flood of water go ? Probably, as in 
other great cities, into breweries, slaughter houses, 
factories, hydraulic elevators and other industries, 
besides an enormous wastage. But it has to be 
paid for just the same—over 16 tons of gold a year is what it 
costs.”

During the summer the town of Raymond will install 
an electric lighting" system and improve its water system.

MUNICIPAL. PERSONAL NOTES.
Ontario. Ontario.

It is probable that extensions will shortly be made to 
the Chatham waterworks system.

Sir John Carling, one of the oldest residents of London, 
says that water for fire-fighting purposes should be taken 
from the river, and the drinking water from springs.

On September 14th the ratepayers of Toronto will be 
asked to vote on a by-law covering" the expenditure of 
$710,000 for a new pumping engine and other improvements 
to the waterworks system.

The law regarding the use of hose is to be more strictly 
enforced in Toronto, owing to the shortage of water during 
the summer months. City Engineer Rust says that indis­
criminate use is made of the hose.

The net revenue for water for the Brantford water-

Mr. James Crombie, of Hamilton, won the first prize at 
the joint convention of the International Railway Boiler 
Makers’ Association and the Master Steam Boiler Makers’ 
Association, held in the city of Cleveland, for his essay on 
“How to Heat and Drive Steel Rivets.” Mr. Crombie is 
the foreman boilermaker at the works of the Sawyer & 
Massey Co.

Mr. K. L. Aitken, of Toronto, an electrolysis expert, has 
finished making his tests in Hamilton, and his report will be 
in the hands of Mr. Barrow, city engineer, shortly. He has 
found many places where there is a large flow of current in 
the pipes, but in the excavations so far made no material 
damage has been discovered. Advice will be given Mr. 
Barrow as to what precautions are to be taken in connec­
tion with the matter.works for the year ending December 31, 1906, amounted to 

$41,445, as compared with $38,349 in 1905. The total ex­
penditure amounted to $17,871, leaving a surplus revenue 
for the year of $28,994.
Manitoba.

The village of Abernethy contemplates extensive im­
provements during the summer, both in regard to water

Quebec.
Mr. Thomas Britt, chief clerk of the fuel department 

of the Canadian Pacific Railway, has been appointed acting 
general fuel agent, with office in Montreal.
New Brunswick.

Mr. Robert Donaldson, who has operated a locomotive 
on the Fredçricton branch of the C.P.R. for over a quarter 
of a. çentqry, has been pensioned. He will receiver $25.35 

the ratepayers on July gth to authorize the borrowing of I per month for the remainder of his life.

supply and fire protection.
The town council of Neepawa will submit a by-law to
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Saskatchewan.
The Municipal Construction Co., of Regina, has 

secured the contract for installing a waterworks system at 
a probable cost of $50,000.

^__________

__ Specification

TENDERS

MARINE.
Tenders are called for by the Department of Public 

Works, Ottawa, F. Gelinas, secretary, as follows: (1) Until 
July 24th for the placing of stone and concrete blocks along 
south face of western breakwater at Port Colborne. (2) Until 
12th for the construction of an armoury at Walkerton 
(advertised Canadian Engineer).
New Brunswick.

Bids will be received until July 10th by the Prince 
Edward Island Railway for the construction of a brick 
freight shed at Charlottetown, P.E.I. D. Pottinger, of 
Moncton, is general manager.
Nova Scotia.

The Halifax Board of Works has decided to call for 
new tenders for street paving contracts, owing to the fact 
that in the tenders already received the city was being made 
to pay for guarantees demanded from the companies, they 
having added the amount of the guarantee to the contract 
in all cases.
Saskatchewan.

Bids are asked until July 15th by the Department of 
Public Works for the erection of land titles office buildings 
at Yorkton and Battleford. F. J. Robinson is Deputy 
Minister of Public Works at Regina. (Advertised Canadian 
Engineer.)

Ontario.
William Hogan, contractor for the construction of the 

new breakwater at Port Arthur, has opened offices in that 
city preparatory to commencing the construction of the 
breakwater.
British Columbia.

The first regular passenger and freight boat left White 
Horse for Dawson on June 5th. Every available stateroom 
was taken ; and the like was the case with the three suc­
ceeding boats which had left up to June 12th. Development 
work on the mines continues, and the prospects of the 
season are improving steadily.

Foreign.
The British Government has appointed a committee 

consisting of the Right Hon. Sydney Buxton, Right Hon. 
David Lloyd-George, Mr. Winston Churchill, and Mr. 
Walter Runciman to consider the proposals for a subsidized 
steamship line between Great Britain and Canada.

The first of the new steamships ordered by the C.P.R. 
for traffic on the Great Lakes has been launched at Glas­
gow. The christening was done by Mrs. G. M. Bosworth, 
of Montreal, wife of the fourth vice-president, and the name 
given to the new ship was “Assiniboia” ; the sister ship 
will be called the “Keewatin.” The ships will have a speed 
of 16 knots, and will measure 336 feet long, 43 broad, 26.9 
deep, and will have capacity for 250 first-class passengers. 
The “Assiniboia” will cross the Atlantic under her own 
steam in September, and will be cut in two at Quebec for 
passage through the canals.

Alberta.
The C.P.R. is now calling for tenders for the erection 

of a station in Calgarÿ. The building will be 83 feet by
60 feet with a height of 44 feet

CONTRACTS AWARDED.

h8BIè^
Ontario.

£1

RAILWAYSThe contract for the erection of a steel bridge over the
Spanish River has been awarded to Dickson Rros. at

STEAM
$20,000.

The Royal Artificial Stone Paving Co. has been 
awarded the contract for constructing sidewalks at

Ontario.Brampton, Ont.
The contract for the construction of a pierhead in the 

channel at Hamilton, Ont., has been awarded to Joseph 
Bottle, of Thorold, Ont.

The Ontario Bridge Co. has been awarded the contract 
to build a steel bridge over the Aux Sable River, between 
Stephen and McGillivray.

The contract for the construction of a waterworks 
system for the town of Simcoe has been let to T. M. Cullon, 
of Huntsville. Willis Chipman, of Toronto, is engineer.

The Windsor Dredging Co. has been awarded the con­
tract of dredging Toronto harbor. The Dominion Govern­
ment has appropriated $50,000 to be expended this year on 
the work.

The contract for dredging at Victoria Harbor, Ont., 
has been awarded to the Owen Sound Dredge and Construc­
tion Co., Limited, of Owen Sound, Ont. Fred Gelinas is 
secretary, Dpartment Public Works, Ottawa, Ont.
Nova Scotia.

The contract for constructing a steel bridge at Halifax 
for Mackenzie & Mann on the Halifax and South Western 
Railway has been awarded to the Linsay Construction Co.
Manitoba.

The Hudson’s Bay Company has let contracts for ex­
tensions to their store at Portage la Prairie at a cost of 
$20,000 or more.

Good headway is being made by the contractors for the 
new line of the C.P.R. from Proton to Walkerton, via 
Durham and Hanover. Trains are expected to be running 
next spring.

A new line is to be built from Toronto to Ottawa, via 
Kingston. The charter has not been taken out in the name 
of the Grand Trunk, but it is believed that they will be 
the owners of the line.

The Grand Trunk Pacific, M. B. O’Brien, and Z. J. 
Fowler, Ottawa; W. Kitchen Company, Fredericton, and J. 
W. McManus, Menchancock, N.B., have sent in tenders for 
an eight-mile section of the Transcontinental Railway near 
Chipman, N.B.
Manitoba.

Mayor Ashdown, of Winnipeg, is investigating the dif­
ferent makes of street car fenders with the object of sug­
gesting a means to prevent the numerous fatalities that have 
occurred in the city. The Winnipeg Electric Street Railway 
Company is also engaged upon a study of the problem, and 
is bringing up from Toronto a number of the Jenkins 
fenders, with which they will experiment.

NEW BUILDINGS.

Saskatchewan.
Town hall plans have been approved by the Rosthern 

council, and work is to be proceeded with at once. Nobles 
& Anderson, of Prince Albert, are the architects.
British Columbia.

A normal school is to be built in Vancouver. F. C. 
Gamble, Public Works Engineer, Victoria.

Alberta.
The contract for building three bridges in the Province 

of Alberta has been awarded to E. D. Stimpson, of Calgary.
The Ontario Wind Engine and Pump Co. have received 

the order to build a 120,000 gallon steel tank, 140 feet high, 
in connection with the waterworks system of the town of
Wetaskiwin.



By CECIL B. SMITH, C.E.

NVALUABLE to the Canadian 
Railway Engineer.
Treats most thoroughly all 

phases of Railway Construction.

Train Resistances and their Cost ; 
Curves ; Roadbed Construction ; 
Railway Law ; TracK, etc., etc.

Contains 190 Pages, Illustrated 
by numerous Plates and Diagrams.

This BooK should be in the hands of every 
Railroad Engineer in Canada

PRICE, $1.50 POST PAID

The Smith Publishing S Supply Co.,
62 Church Street, TORONTO.

The Pittsburgh Filter Manufacturing Co., Pittsburgh, 
Pa., publish a catalogue descriptive of plants for the filtra­
tion and softening of water. This catalogue contains much 
valuable information, and many very fine illustrations.

Allis-Chalmers-Bullock, Limited, of Montreal, prepared 
a special souvenir bulletin in connection with the Waterworks 
Convention.
largest pumping engines ever built, one of which has a 
capacity of 30,000,000 gallons per 24 hours, 
contains many very fine illustrations.

It contains records of tests of some of the

The bulletin

It is sometimes possible to advance by making 
strategic movements to the rear—but not often. Mr. 
Parsons, the outside engineer employed by the Toronto 
City Council to advise as to the best method of dealing 
with the trinity of problems which afflict transportation 
along the waterfront is against elevated railroad tracks 
and a dead-end station, upon which the Board of Trade 
experts are agreed. The Board of Control and the 
Board of Trade are, apparently, on the edge of a con­
troversy, in which, curiously enough, the city’s repre­
sentatives are on the side of the railways. It would be 
delightful to support so charming and rare a prospect; 
but the Board of Trade advice, which is in keeping with 
the proposals made in 1889 by Mr. Wellington, perhaps 
the most eminent engineer of his day, seems to be much 
more worthy of endorsation. The main objection of Mr. 
Parsons to a viaduct seems to be that it would supply 
only four tracks, which presently would be inadequate.

MANAGER AND CONTRACTORS’ ENGINEER wants
position end of July. Reinforced concrete and general build­
ing. Varied experience on large works. Future possible 
interest desirable.

Address Box 5,
Canadian Engineer.

Railway Engineering
To get the best results from any water 

power a high class water wheel is the first 
essential. It is just as important (or more 
soj as the generator or other machinery, as 
the successful operation of the electrical 
machinery depends largely on the water 
wheel. *

You want high speed, steadiness in 
running, durability and a wheel that works 
steadily all the time without undue attention 
and that can be depended upon in an 
emergency.

If you have any water wheel troubles, or 
are going to develop a power, let us tell you 
all about it.

The Samson Turbine
—the wheel that most fully answers all 
the above requirements.

The Wm. Hamilton Mfg. Company
LIMITED

Peterborough, Ont.

An Efficient 
Water Wheel
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The North American Mineral & Timber Co., Montreal, 
$49,000 ; H. P. Adams, O. W. Bradley, H. J. Cassard, W. 
Tees, L. A. Curran, E. Tees, Montreal ; W. A. Stuart, 
Napierville, Que. ; W. T. Curran, Winnipeg ; J. A. Osbornd, 
Fort Francis.

rjjjgg'P'"" INDUSTRIAL
liuti»-.

Ontario.—The City Gas Co., Oshawa, $40,000 ; W. C. 
Noxon, W. C. Brent, C. H. Burgess, G. E. Noxon, C. Swo- 
bey, Toronto.

Beaver Superior Silver Mines, Toronto, $3,000,000 ; J. F. 
Hollis, W. R. Bird, Toronto.

Cobalt & James Mines, $1,000,000; J. E. Day, J. Fer­
guson, E. O’Sullivan, Toronto.

Ontario.
The Grand Trunk Railway contemplates the extension 

of its shops at London at an estimated cost of $50,000.
Jos. Hobson, Montreal, Que., is Chief Engineer.

The new factory of the Gilson Manufacturing Co.,
Limited, at Guelph is now ready to start operations. The 
plant is up-to-date and fully equipped with everything 
necessary for the economical production of the well-known J- T. Hollis, W. R. Bird, Toronto.

King Radiator Co., $100,000; W. P. Parker, G. Clark,

Hanson Consolidated Silver Mines, Toronto, $1,500,000;

“Goes Like Sixty” engines.
J. A. McEvoy, G. Russell, Toronto.Conditions in 'the electric power houses at Niagara 

Falls, Ont., are being investigated by Ormond Higman, 
chief electrical engineer of' the Canadian Inland Revenue 
Department in connection with the enforcement of the 
Dominion Act respecting the exportation of electricity.

Welland is commencing building operations on the 
Robertson Machinery Company’s new factory. Material is 
arriving, and the first building is to be completed in three 
weeks. It will be of frame construction. The site is imme­
diately alongside the G.T.R., and a spur will be run to the 
factory.
New Brunswick.

Bids are being asked for the construction of an ex­
tension from the breakwater to the shore at Petit Rocher, 
Gloucester county.
Manitoba.

Bids will be called by the Ho'n. J. H. Howden, Minister 
of Telephones, for the erection of a central exchange for 
the Government telephone system to be erected in Winnipeg.
Saskatchewan.

A compressed air system of waterworks, recently re­
commended the town of Yorkton, Sask., by a committee 
appointed by that town is now under way. Several small 
towns in the States with a natural situation similar to 
Yorkton were visited where this system is in use, and in 
each case it was found to be giving perfect satisfaction. 
British Columbia.

Bids will soon be asked for furnishing waterpipe for 
Vancouver at an estimated cost of $10,000.

The Mastêr-Stein Cobalt Mining Co., Winnipeg, $1,000.- 
000 ; J. R. L. Starr, J. H. Spence, Toronto.

Canadian Bessemer Ores, $100,000; T. Taylor, W. Gil­
christ, G. T. Aylesworth, H. W. Shapley, Toronto.

Montreal River International Silver Mines, Toronto. 
$1,000,000 ; J. B. Holden, N. J. Lander, Toronto.

Murphy Mines, Haileybury, $1,000,000 ; T. W. Evans, H. 
D. Graham, T. H. Jessop, G. C. Legge, Haileybury.

The Cobalt Silver and Gold Claims Co., Cobalt, $40,000 ;
D. A. Rose, R. S. Gilpin, G. T. Veale, E. Lewis, Toronto.

Algonquin Larder Lake Mining Co., Toronto, $2,500,- 
000 ; J. E. Day, J. M. Ferguson, E. V. O’Sullivan, Toronto.

Cobalt Combine Silver Mines, Toronto, $1,000,000 ; H. 
D McCormick, F. A. Lewis, D. A. Rose, E. Lewis, Toronto. 

Forest City Gold Mining Co., Toronto, $1,000,000; F.
E. Daggett, E. B. Ray, J. A. Daggett, W. B. Bentley, Tor­
onto.

Dr. Orok Larder Mines, Haileybury, $750,000; T. W. 
Evans, H. D. Graham, N. B. Strong, G. C. Legge, Hailey­
bury.

The Parker Car Heating Co., London, $160,000 ; T. 
Parker, J. M. McEvoy, E. R. Dawson, London ; B. Parker, 
Detroit, Mich.

Prospect Developing & Mining Co., $1,000,000 ; J. O. 
Brown, O. Baker, W. J. Sutherland, N. Logan, J. C. Arm­
strong, Cobalt.

Munroe Prospecting and Developing Co., Cobalt, $200,- 
000 ; C. F. Mitchell, W. R. Graham, J. I. Deadman, J. W. 

I Mahon, Cobalt.TRADE INQUIRIES.
------- The Champion Mines Co., New Liskeard, $1,000,000;

The following inquiries relating to Canadian trade have I M. Rathschild, New Liskeard ; S. P. Myers, J. L. S. Margo- 
been received at the office of the High Commissioner for less, J. Etteberg, Montreal.
Canada, 17 Victoria Street, London, S.W. :— The McKinnon Mines, Haileybury, $1,000,000; A. Mc- 

Inquiry is made for names of English buyers of copper 1 Kinnon, Ottawa ; W. W. Partridge, H. H. Hutchins, G. Whit-
| taker, H. A. Hutchins, Montreal. '

The Lansing Cobalt Mining Co., $400,000 ; D. Robson, 
exporters of H. N. Wilder, S. S. Riley, Lansing, Mich. ; L. E. Land on, 

Springport, Mich. ; E. H. Sellers, Detroit.
Coleman-Bucke Silver Mining Co., $1,000,000; F. X. 

Flaunt, J. I. MacCracken, D. C. McLaren, H. B. Villiers, 
V. Boisuest, W. Lennon, G. O’Keefe, Ottawa.

and nickel matte by a correspondent at Toronto.
A Canadian canning firm has asked to be placed in 

touch with English manufacturers and 
ingot tin.

NEW INCORPORATIONS.
------ Manitoba.—Shipman Electrical Co., Winnipeg, $50,000;

Dominion.—Ethelwold Steamship Company, Montreal, . H. P. Grundy, F. M. Louthood, E. J. Russell, Winnipeg. 
$20,000 ; A. E. Woodworth, St. Lambert, Que. ; A. Charters, | The Virden Manufacturing Co., Virden, $100,000; J. H. 
H. J. Hague, S. D. Harris, Montreal ; W. J. Dubois, New . Agnew, Winnipeg ; W. Whiteford, A. E. Smith, C. E. Ivens,

H. Gilliard, A. W. Smith, Virden.
Winnipeg Iron and Machinery Works, Winnipeg, $60,- 

W. Macdougall, L. Macfarlane, C. A. Pope, A. Swindlehurst, 0001 L. F. H. Boesenberg, H. G. E. Boesenberg, G. Detber- 
M. Barclay, Montreal. ner> J- C. Boesenberg, E. Beveridge, Winnipeg.

York, N Y.
Vulcan Portland Cement Co., Montreal, $2,500,000 ; G.

The Portage la Prairie Construction Co., Portage laCanadian Logging Tool Co., Sault Ste. Marie, $15,000;
$49,000; H. P. Adams, O. W. Bradley, H. J. Cassard, L. A. Prairie, $100,000 ; G. B. Hausser, W. Armstrong, W. Richard- 
Latta, W. Davis, E. S. Gough, Evart, Mich. ; N. W. Ely, j son, H. Armstrong, A. L. Hamilton, P. Whimster, Portage la 
Chicago, 111. Prairie.

The River Plate Shipping Ço., Montreal, $150,000; C. The. Glen Hayes Coal Mining and Development-Co., 
A. McColIough, New York, N.Y. ; W. A.. Taft, Arlington, Winnipeg, $1,000,000; G. A. Bull, H. V. Kobold, R. S. Arm- 
Mass.; G. I. Dewar, Ottawa ; N. M. Ward, Orange, N.J. ; strong, H. C. Hamelin, D. Pitblado, Winnipeg ; S. L. Head, 
W. McKissock, Boston, Mass. Rapid City; T. C. Bulloch, Crystal City.
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CONTRACTORS, MINES, QUARRIES
and RAILWAYS

Equipment
and Supplies.

Ornamental Metal Work 
Builders’ Ironwork

Drop and other Forgings in Iron or Steel

Beams, Channels, Angles, 
Rounds, Squares and Flats.

The International Steel Co. of 
Canada, Limited

MANUFACTURERS and MERCHANTS

1591 Ontario Street East MONTREAL
BRANCHES : TORONTO, ST. JOHN, N.B., LONDON, ENG.



Tenders for Construction and Equipment

SB Sealed Tenders, on prescribed forms, addressed to the 
Chairman of the Board of Control, Winnipeg, Canada, and

O EALED TENDERS addressed to the undersigned, and endorsed 11 Tenders for marked on the envelope, Point du BoiS Hydro-Electric 
^ Walkerton Armoury,” will be received at this office until Friday, July 12,

inclusively, for the construction of an armoury at Walkerton, Ont., according , 
to plans and specification to be seen on application to the caretaker of the post office (here add the particular item or items as below), will be 
at Walkerton, and at the Department of Public Works, Ottawa.

1907, Development, Tender for

received at the office of the undersigned up to noon of
Tuesday, Third Day of September, 1907, for the construction

Tenders will not be considered unless made on the printed form supplied, and 
signed with the actual signatures of tenderers.

An accepted cheque on a chartered bank, payable to the order of the Honourable 
the Minister of Public Works, equal to ten per cent, of the amount of tender (10%),

various Portions of the equipment for the Hydro-Electric
n case of non-acceptance of tender.

of the General Works, and for the supply and erection of

Works and Station at Point du Bois, for a Transmission 
Line between Point du Bois and Winnipeg, and for a 
Receiving Transformer Station in Winnipeg.

Copies of the Instructions to Bidders. Plans, Specifica­
tions and Forms of Tender may be obtained at the Power 

. . . t Engineers’ Office, Carnegie Library Building, Winnipeg, or
Newspapers will not be paid for this advertisement if they insert it without i , , ..

authority from the Department. may be seen at the offices of Messrs. Smith, Kerry & Chace,
124-6 Confederation Life Building, Toronto.

Each tender must be accompanied by a certified cheque,
payable to the order of the City Treasurer for the sum
called for in the corresponding “Instructions to Bidders,”
which cheque will become forfeit to the Corporation in the
event of the successful tenderer refusing or neglecting to
sign a satisfactory contract when called upon to do so.

The Department does not bind itself to accept the lowest or any tender. 
By Order,

FRED. GELINAS,
Department of Public Works,

Ottawa, June 22, 1907.
Secretary.

m
Individual tenders will be received for :—

*(3) Telephone System.
(4) General Works at Point du Bois.
(5) 4,000 H.P. Turbines (five).

450 H.P. Turbines (two).
(7) • 3,000 K.W. Generators (five).

250 K.W. Generators (two).
(gJ Induction Motors (one).

(10) Step-up Transformers (five).
(11) Generating Station, Switching and Accessory 

Apparatus.
(12) Generating Station, Light, Heat and 

Systems.
(13) Generating Station, Oil and Air Systems.
(14) Erection of Transmission System (75 miles).
(15) Steel Towers.
(16) High Tension Insulators.
(17) Electric Transmission Cable.
(18) Terminal Station.
(19) Step-down Transformers (five).
<20) Terminal Station, Switching and Accessory Ap­

paratus.
(21) Terminal Station, Light, Heat and Power Systems.
(22) Terminal Station, Oil and Air Systems.

4) Testing Transformers and Apparatus.
5) Electric Travelling Cranes (three).
6) Turbine Governors (seven).
7) Auxiliary Apparatus.
8) Repair Shops.

O BALED TENDERS addressed to the undersigned, and endorsed “Tender for 
^ Port Colborne Harbor Improvements,” will be received at this office until 

Wednesday, July 24, 1907, inclusively, for the supply and placing of stone and 
concrete blocks along South face of Western Breakwater at Port Colborne, Ont., 
according to specification to be seen at the office of Louis Coste, Esq., Resident 
Engineer, Port Colborne, Ont., and at the Department of Public Works, Ottawa.

Tenders will not be considered unless made on the printed form supplied, and 
signed with the actual signatures of tenderers.

An accepted cheque on a chartered bank payable to the order of the Honourable 
the Minister of Public Works, for three thousand dollars ($3,000.00) must accompany 
each tender. The cheque will be forfeited if the party tendering decline the contract 
or fail to complete the work contracted for, and will be returned in case of non-

(6)

(8)

acceptance of tender.
The Department does not bind itself to accept the lowest or any tender. 

By order,

FRED. GELINAS,
Department of Public Works,

Ottawa, June 22, 1907.

Newspapers inserting this advertisement without authority from the Departmem 
will not be paid for it.

PowerSecretary.

TENDERS FOR LAND TITLES OFFICES

YORKTON AND BATTLEFORD

Sealed Tenders will be received up to 4.30 p.m. of Mon­
day, July 15th, for the erection of Land Titles Office build­
ings at Yorkton and Battleford, Saskatchewan.

Each tender must be accompanied by an accepted cheque 
or other satisfactory deposit for the amount of $8,000 on 
each building.

This deposit will be forfeited if the tenderer fails to ex­
ecute the contract and bond when requested and will be re­
turned when the contract and bond is signed and the work 
commenced.

The deposit of unsuccessful tenderers will be returned 
when the contract is signed.

The right to reject any or all tenders and to waive any 
defects or irregularities therein is to be at the discretion of 
the Commissioner of Public Works.

An alternative lump-sum tender will be received for the 
entire work, including all of the above-mentioned items, 
together with additional work and equipment necessary to 
install a complete working plant. As a further alternative, 
tenderers may include or group together one or more of 
the above items, providing that they have also tendered for 
the individual items of such group.

The Board reserves the right to reject any or all tenders, 
or to accept any tender which shall appear advantageous 
to the City of Winnipeg.

The Office of the Board of Control.

Plans, specifications, form of tender and all information 
may be obtained on application to the undersigned or to 
Messrs. Darling & Pearson, Architects, Winnipeg.

The unauthorized insertion of this advertisement will 
not be paid for. M. PETERSON,

Secretary.F. J. ROBINSON
Winnipeg, June 8, 1907.
* The numbers are these of the different volumes of 

specifications.

Deputy Commissioner of Public Works. 
Dated at the Department of Public Works, Regina, this 

28th day of June, 1907.
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CITY OF WINNIPEGTENDERS CALLED FOR
Point Du Bois Hydro-Electric Development.
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POLSON IRON WORKS Limited.
STEEL SHIPBUILDERS, ENGINEERS, BOILERMAKERS.

TORONTO, CANADA.

DREDGES,-HYDRAULIC AND DIPPER.
OF ALL SIZES.

ENGINES and BOILERS, - - Marine, Stationary and Hoisting.

The MASON 
Reducing Valve

The Injector Sand Blast Apparatus
1

PATENTED IN THE DOMINION 
OF CANADA,

May 9, 1905. No. 93,054.
For Steam, 

Water or Air.
JÙL

Hfr
Is designed to re­
duce and maintain 
an even 
regard less 
changes 
initial pressure.

MANUFACTURED AND SOLD BY & pressure 
o f 

in the
mCANADIAN RAND CO.

LIMITED.

Montreal, Que. 
Toronto, Ont. 
Halifax, N.S.

K t r ere, Ont. 
Rosslcrd, B.C. 
Vancouxer, B.C.

It will automatically reduce boiler pres­
sure for steam heating coils, dry rooms, 
paper making machinery, slashers
kettles, and all places where it is __
able to use a lower pressure than that of 
the boiler. Any low pressure desired 
may be obtained by simply turning

:

PPP

They are Reliable and Accurate.
Contracts to be Awarded 

Contracts Awarded
A Standard Device for 20 Tears

THE

Mason Regulator Co., Boston, Mass., U.S.A.
We desire to get fresh, up-to-the-minute intelligence 

concerning

MILL and MINING 
MACHINERY

Contract Work
from all sources. Send us to day complete news 
regarding latest projected and pending construction 
of which you know. Items you send us will be ap­
preciated Forward plans and specifications for file 
in our office.

Shafting, Pulleys, Gearing, Hangers, Boilers, En­
gines, Steam Pumps, Chilled Car Wheels and Car- 
Castings. Brass and Iron Castings of every 
description. Light and Heavy Forgings.Address CANADIAN ENGINEER

Alex. Fleck,vuican im w°rks OttawaToronto Montreal Winnipeg Vancouver

“THE TIME IS NOW.”
It is a well known fact that many contracts for dams are deferred till late in the season. The owner usually says : 

from August to November,” and therefore he postpones the actual placing of a contract until “ low water.” 
trouble commences.

New plant has to be ordered, and the cars to ship it in, and cars at that time are very hard to obtain.
Labor in the Autumn is invariably higher than in the Spring—hard to get at that, and when secured usually “ skim milk.”
As a result, by the time work is fairly under way the low water season is half gone. Fall rains threaten floods, days shorten, cold 

increases, extra expense is involved in heating material, the efficiency of labour is cut down, and the job is landed upon the winter in 
half-finished condition, and has to be laid off till Spring, or is carried through at greatly increased cost.

Now we point out that in most dams half the work is done on dry land anyway, so that it can be commenced at any time. Rivers 
usually reach normal flow during June, and we emphasize the fact that the cost of handling a foot or so of extra water is trifling as com­
pared with the aggregate of losses incurred by postponing work until cold weather

The time to place your contract is NOW. Then we can deliberately perfect our plaas and organization, get our plant and material 
on the ground, take our pick of the spring labour market at bottom prices, get our shore work well under way so that when low water does 
come we are ready for the low water work to the best advantage, all of which is good business for y

We respectfully urge the above upon your consideration.

“ Low water comes 
Then the signs of

a

ou.

THE AMBURSEN HYDRAULIC CONSTRUCTION CO. of Canada, Limited
CORISTIINE BUILDING, MONTREAL.
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PACIFIC COAST PIPE COMPANY
B. C.Factory and Office, 1551 Granville St. 

P. 0. Box 563,

Vancouver, 
Telephone, 1494.

MANU FACI URER3 OF

MACHINE BANDED WOODEN STAVE AND CONTINUOUS
STAVE

PRESSURE AND CONDUIT PIPE
FOR

Pacific Coast Pipe Company’s standard pipes 
good if not better than cast iron pipes 

and much cheaper.
The best of kiln-dried Fire staves.
No. 4 double galvanized steel telegraph 
wire.
The perfect coupling.
Heavily coated with tar and asphalt.
We recommend our pipes for all pressure pur­
poses and guarantee every foot sent out.

Write for prices.

are as

Irrigation 
Power Plants 
Hydraulic Mining

Waterworks Systems 
Domestic Water Supply 
Fire Protection for 
Cities
Towns, Mills and Mfg. 
Plants
Salt Water Mains 
Insulated Wire 
Conduits

Dredge WorK

Oil Conduits

Steam Pipe Casing

WOODEN TANKS FOR ALL PURPOSES.
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DRUMMOND McCALL and Co., Montreal, Quebec.

TURBINE PUMPS
Manufactured by MATHER and PLATT Ltd.

Ludlow Valves and Hydrants 
Hersey Water Meters

ALL THE VERY BEST MADE
Full particulars and catalogues on application to SALES AGENT

DRUMMOND McCALL and Co., Montreal, Quebec.
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BABCOCK & WILCOX, LIMITED
PATENT

WATER TUBE STEAL! BOILERS
OVER 6,000,000 H.P. IN USE

Steam Superheaters, Feed Water Heaters, Separators, Valves, Gauges, Damper 

Regulators, Water Softeners, Complete Installations of Steam Piping
and Accessories.

A

ELECTRICËPr :

11

CRANESq

"Sr, 'VJ
X!

“B. & W.” Boiler Fitted with Patent Superheater

OM
Mechanical

Stokers
E

\H%*
41

bdÊÊÈk

WA

«

and
•il

Coal Handling Ii ^5
È£St>-

“-ïJijT:■HSMachinery
“ B. & W.” Patent Improved Mechanical Stoker.

“B. & W.” BOILERS HAVE BEEN SUPPLIED TO
TORONTO High Level Pumping Station; City of Winnipeg WATERWORKS; City of Regina 

WATERWORKS ; Calgary Water Power Co., and City of Woodstock WATERWORKS.
Our Text Book “ STEAM” free to Steam users.

For full information address

TORONTO BRANCH-TRADERS’ BANK BUILDING
HEAD OFFICE FOR CANADA—11 PLACE D’ARMES, MONTREAL



The Dominion Wood Pipe 
Company, Limited

Manufacturers of

HIGH CLASS

MACHINE WIRE WOUND 
CONTINUOUS STAVE WOODEN PIPE

AND

We only use absolutely clear Douglas Fir, free from 
knots, patch seams, shakes, etc. We have erected dry 
kilns of the most modern type.
We have secured patents for a new system of wrap­
ping two independent wires simultaneously around 
the pipe instead of one wire as formerly. The factor 
of safety is thereby reduced from 5.0 to 2.5. This 
method of winding also increases the strength of the 
pipe at each end by 50 per cent. We have also over­
come the weakness of coupling "by our patented 
header.

WRITE FOR CATALOGUES.

WATER WORKS AND IRRIGATION SYSTEMS, 
DOMESTIC WATER SUPPLY, FIRE PROTECTION, 
POWER PLANTS, HYDRAULIC MINING, Etc., Etc.

WORKS and HEAD OFFICE, CARNARVON ST.
NEW WESTMINSTER B. C.
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BABBITT METAL
MANGANESE BRAND

Made by Syracuse Smelting Works, is the 
metal positively the best.

Don’t ask for any but “Syracuse.”

one

SYRACUSE SMELTING WORKS

CANADIAN PIPE COMPANY, Limited.
VANCOUVER, B. C.Head Office

Galvanized Wire Wound Wooden
mi-ms Pipes.

No frost breaks, no corrosion, no electrolysis. It is 
easily and cheaply laid. Its carrying capacity is never 
decreased by rust.

K

m Its cheapness, serviceable nature 
and great powers of resistance render it superior to casti iron pipes.

WRITE FOR CATALOGUES.

P. 0. Box 915, VANCOUVER, B. C
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AUTOMATIC PRODUCTION
FROM

Potter & Johnston
Manufacturing Automatics,

MEANS

INCREASED OUTPUT 
and REDUCED COSTS.

[cl
For handling castings and forgings 
of all varieties ; also bar work of 
large diameter.

Machines entirely automatic in 
their operation, and one attendant 
can run from two to six machines.

Send us drawings or samples of 
your work for estimate of output.

I
k|

.

Potter & Johnston Machine Go,, Pawtucket, R.I., U.S.A.

REPETITION WORK
A great many shops are proving to 
their own satisfaction, that it no 
longer pays to finish small machine 
parts on the old-fashioned Lincoln 
type of miller. We can tell you of 
some large shops that have replaced 
their Lincoln pattern miller equip­
ment with Cincinnati No. 2 Plains, 
and are getting out more work and 
better work, because these machines 
are more powerful and more con­
venient to operate. Note for example, 
this gray iron casting If" wide. 
Twenty-four of these are in a string 
jig and finished at one cut with a 
gang of cutters and 3J" diameter 
as shown. The total width of cut is 
35", depth of cut J" — table travel 1J" 
per minute. The finished pieces are 
accurate within .001, ready for as­
sembling without additional hand, 
work.

s
%

;

- js'oSp

Fff - *****î

This machine finishes 24 of these pieces in 15 minutes. 
Let us figure on millers for your worK. WE ARE MILLING SPECIALISTS.

The Cincinnati Milling Machine Company
CINCINNATI, OHIO, U. S. A.

Canada Agents—Williams and Wilson, Montreal. H. W. Petrie, Toronto.



The Engineer’s Faithful 
Assistant

YOUR LOCAL DEALER SHOULD 

HAVE THEM, IF NOT, WRITE US.

THE LDNKENHEIMER COMPANY
Largest Manufacturers of High Grade 
Engineering Specialties In the World.

General Offices and Works:
Cincinnati, Ohio, U.S.A. 

BRANCHES LONDON S.E.
35 Great Dover St

NEW YORK, 
66-68 Fulton St. 34

Will positively and auto­
matically sound an alarm 
when the water in the boiler 
approaches the low or high 
danger limit.

» Saves fuel and boiler re­
pair bills owing to the fact 

8 that the water in the boiler 
is steadily carried at the 
lowest level consistent, 
with absolute safety.

S'

LUNKENHEIMER
“VIGILANT”

SAFETY WATER COLUMNS

i -A'î'àdd
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CRANE CO.
OPENS BRANCH AT WINNIPEG

HE largest and best assorted stock 
steam, plumbing and heating suppli 
in the Canadian Northwest is carried by 

our nipeg Branch, which is now open for business 
in its specially constructed five-story building.

Crane valves, fittings and steam speci­
alties ; plumbing and heating materials ; 
pumps ; belting ; thresher supplies, etc.

CRANE CO.
CHICAGO

ESTABLISHED 1855
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HOPKINSON’S 
Patent Safety Boiler Mountings

and
VALVES

Electric Hoists 
on Overhead 

Trolleys

■ U

m
British Manufacture. Highest Quality

1

OUR
SPECIALTIES

This illustrates 
a 2 - ton Yale & 
Towne Electric 
Hoist on a motor 
driven trolley hoist 
with trailer cage 
attachment for 
handling freight 
and other materials. 
A trolley hoist of 
this character can

fUEm
Are the result of 60 years experience 
in the manufacture of High 
Class Boiler Mountings.1

HOPKINSON’S
Patent “Equilibrium" Asbestos 
Packed Water Gauge

FITTED WITH

Patent Safety Plugs.
With these gauges it is impossible to 

trap a false water level.

1

m
§

also be used as a 
locomotive for 
pulling several 

The head room

i

loaded trolleys along the I-Beam runway, 
is short and the speed of traversing about 350 feet per 
minute under full load on a straight track.

The automatic valves can be taken, out, 
examined cleaned and replaced whilst the 
boiler is under steam.

The hoist is also used in warehouses, both hooked into 
plain trolleys and on travelling cranes. For other lifting it 
is used on jibs, shear legs and slung from beams for 
temporary lifting jobs of all kinds.

This hoist is built like a TRIPLEX BLOCK.

I0| J. HOPKINSON & CO., Ltd.
HUDDERSFIELD, ENG.

,'i
!K A Write for lists to our Sole Agents 

for Canada.
I

Write for Catalog.
Peacock Brothers,

Engineers,
CANADA LIFE BUILDINGS,

MONTREAL.

1THE YALE & TOWNE MEG. CO. [F]

9 Murray Street, New York.

J
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GOLDIE CORLISS ENGINESM. J. HANEY, C.E. 
ROGER MILLER

VERTICAL AND HORIZONTAL.
Simple, Tandem Compound, and Cross Compound.

Engineers and
Contractors

Docks, Breakwaters, Bridges, 
Dredging, Tunnels, Railroad 
Construction, Buildings 
and General Contracting 8i & 43 x 30 Vertical Compound Goldie Corliss Engine.

The Goldie & McCulloch Company, Limited,
Designs and Estimates 

Furnished
CALT, ONTARIO, CANADA

Western Branch—248 McDermott Ave., Winnipeg, Man. 
Quebec Agents—Ross & Greig, Montreal, Que*

WE MAKE Wheelock Engines, Corliss Engines, 
Ideal High Speed Engines, Boilers, Steam and Power 
Pumps, Flour Mill Machinery, Oatmeal Mill Machinery, 
Gyrators, Emery Choppers, Wood Working Machinery, 
Shingle Machinery, Heading and Stave Machinery, Wood 
Rim Split Pulleys, Iron Pulleys, Shafting, Hangers, Friction 
Clutch Couplings, Friction Clutch Pulleys, Safes, Vaults, 
and Vault Doors.

102 Home BanK Building
Toronto, Ont.

Standard Bearings
LIMITED.

NIAGARA FALLS, Ont.
Engineers, Tool Makers, High Class Machinists.

MANUFACTURERS OF

Anti-Friction Roller, 
Babbitted,
Gun Metal

I

"IMPERIAL” PNEUMATIC TOOLS
11 Matte in Canada”

Piston Air Drills 
Wood Borers, 

Chippers, Riveters, 
Stone Tools

and other Bearings. >

CITY OFFICE : 94 Canada Life Building, Toronto.

President ..............
Managing Director 
Secretary-Treasurer.....J. FRANK ADAMS

W. BOWMAN
J. DOVE-SMITH

CANADIAN RAND COMPANY
Limited

MONTREAL, QUEBEC
1105 Traders Bank Building, Toronto

I

Bearings designed for any special pur­
pose, Automobile Axles, Gears, etc.

July 5, 1907. THE CANADIAN ENGINEER. 67
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ALEX. L. GARTSHORE, 
Treasurer.

JAMES A. THOMSON, 
Secretary.

J. G. ALLAN, 
Vice-President.

JAMES THOMSON, 
Pres. & Man. Director.

Die Gartshore-Thomson Pipe & Foundry Go., Limited.
MANUFACTURERS OP

For WATER, GAS. CULVERT and SEWER. FLANGE and FLEXIBLE PIPE and SPECIAL 
CASTINGS. Also all kinds of Water Works Supplies.Ont.HJLlÆII-.T03iT,

The Ontario Railway and Municipal 
Board has approved of an application 
from Newmarket validating a by-law 
which provides for the extension of the 
municipal electric light plant. A depu­
tation consisting of T. H. Lennox, 
M.P.P., Mayor Smith, Chairman Moore, 
of the Electric Light Committee, and 
J. C. Hughes, town clerk, supported 
the application before the board.

The Geometric Collapsing Taps
Save all Time of Backing Out

After a hole 
is tapped the de­
sired depth, the 
Chasers automa­
tically recede, 
allowing the tap 
to be withdrawn

*IW HMtn'CSHM U1»

at once. No time is wasted backing out, and neither the
Considering this, willtap nor thread is liable to injury, 

you keep on using the old Solid Taps.
Try them in Your Shop.

THE. GEOMETRIC TOOL COMPANY
NEW HAVEN (Westville Station), CONN., U. S. A.

WILLIAnS & WILSON, Montreal, Que.Canadian Agents :

■Hi

Burnham Steam Pumps. Hydraulic Presses 
Power Screw Presses 
Filter Presses

for any service, guaranteed not to 
SHORT-STROKE, and to opeiate with 

cent, less steam than25 to 30 per
other Steam Pump in the market.any

Catalogue No. 5 will 
give you full par­

ticulars.
i

ÉÉESSÜE m Je 'Darling: Bros. 1 yiRELIANCE WORKS It
MONTREAL.

William R. Perrin
AND

Company, Limited,
TORONTO, Canada. I JEFFREY ELEVATING — CONVEYING — POWER TRANSMISSION — 

SCREENING—CRUSHING —COAL CUTTING—DRILLING — 
HAULING—WASHING MACHINERY.— Send for Catalogue.

THE JEFFREY MANUFACTURING CO., MONTREAL. QUE.

July 5, 1907THE CANADIAN ENGINEER.6?

Established 1871. ■

Precise Mining 
and Engineering 
Transits anu Levels
Patent Interchange­
able Auxiliary Tele­
scope,foruse on top or 
side In vertical sighting
Send (or Illustrated Catalogue and Manual

Boston, Mass.

G.L.Berger&Sons
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BOILERS
Standard Horizontal Return Tubular Locomotive and Vertical Types 

Medium or High Pressure. All Sizes. ASK FOR NEW CATALOGUE

THE JEITCKES MACHINE CO., Limited
42 Lansdowne Street. 
Sherbrooke. Que.

Sherbrooke. Que.
St. Catherines. Ont.

St. Catherines, Halifax, 
Ross land, Plants :Executive Office :Sales Offices : Cobalt.

“MORSE
TOOLS

** DRILLS with INCREASE TWIST 
DRILLS with PARALLEL WEB 
DRILLS withj CONSTANT ANCLE 
DRILLS of HIGH SPEED STEEL 

(Our Own Special Brand.) 
REAMERS, CHUCKS, MILLING 
CUTTERS, TAPS, DIES, MA­
CHINERY AND MACHINISTS* 
TOOLS

Quality
Efficiency
Accuracy
are requisites of

M.T D.SM.CO.

Morse Twist Drill Machine Co.
NEW BEDFORD, MASS., U.S.A.

SEND FOR

THE niCHlGAN LUBRICATOR CO.’s
NEW No. 10 CATALOGUE.

FREE !
It illustrates a complete lins of Lubricating Specialities 

Water and Gauge Cocks, Flue Cleaners, etc.■mm
M

j MICHIGAN LUBRICATOR CO.
MICHIGAN.DETROIT,

THE CANADIAN ENGINEER.July 5, igcy. 6g

This 2k yd. HAYWARD
ORANGE PEEL BUCKET

HANDLES rocks weighing up to 3 TONS, 
and is used for making fill at freight terminal, 
Greenville, New Jersey, U.S.A.

HAYWARD BUCKETS will
handle anything lrom mud to blasted rock and 
do it in a quick, cheap and satisfactory way.

Send for catalogue showing buckets and machines 
we build to operate them

THE HAYWARD COMPANY,
97-103 CEDAR ST. NEW YORK, N.Y.

Michigan 
Lubricator Co.

Detroit, Mich.

Catalogue No.IO
I
!
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THE DETROIT 
LUBRICATORS

, fr
i

(Sj

\

Are Standard the world over. I;

-
• [ IM KTil»jyf1 

IlBRlGloHi
! ! |,\ PINT STYLE -®-C

Il il.--'IMPROVED STANDARD -More than 850,000 of them are in use.1

\3i>1
m p

Look for the Genuine 
ORIGINAL PACKAGE.

Ï.1 CATALOGUE ON APPLICATION.

DETROIT LUBRICATOR CO Detroit, Mich.•»

JOHN DATEMcDANIEL 
IMPROVED 
STEAM TRAP

WILL SAVE 
YOU MONEY 
Steam can’t blow 
through, Water 
won’t stay in

Pump Regulators and Reducing 
Valves for all purposes

BRASS FOUNDER 
AND COPPERSMITH

Manufacturer of

DIVING
APPARATUS

152-154 Craig St. West,
MONTREAL, QUE

Send for Catalogue
GARTH & CO., 536 Craig Street, Montreal. 
A. E. HAWKER, 86 Victoria Street, Toronto.

Toronto & Hamilton Electric Go.SIR0GG0 CENTRIFUGAL 
BLOWERS and 
EXHAUSTERS. 99-103 McNAB SL,

HAMILTON

iiS
These Blowers represent an entirely new 
departure in Centrifugal Fan Construction.

In use for
Ventilation, Mechanical Draft, Drying, Cooling, 
Refrigeration, Heating, Cupola Work, Ship Work,

ETC.
For a given duty are more efficient, more economical in 
power, and occupy less space than any other makes.

Manufactured in Canada by

mKajMlpB■II
Manufacturers of

1

INDUCTION
■ MOTORSThe ROBB ENGINEERING CO,, Amherst, Nova Scotia.

1
SF*"" For all Circuits

Incorporated 1861. . THE . .

Hamilton Powder Go.JOHNSON CORRUGATED STEEL BAR
FOR REINFORCED CONCRETE.

Manufacturers of
All official tests and juries have given 

CORRUGATED BARS FIRST PLACE.
Additional cost per pound more than other types, 
yes, but a Fraction of One per Cent, only 
on Total Cost of Structure.

Why take chances with interior forms of reinforce­
ment when the use of Corrugated Bars insures 
perfect bonding and permanency of structure ?

Explosives
And Doir'-tlon Agents for

Blasting Appliances of all kinds
OFFICE :

No. 4 Hospital Street, MONTREALTHE CORRUGATED STEEL BAR CO. OF CANADA Ltd.,
iagaeines and Branch Offices at the

Chief Distributing Points in Canada
Coristlne Building, Montreal.
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In a corner where you 
can’t turn a 
Stock

An Armstrong 
Ratchet

■Æ

gtm will help you. It can be used against walls, 
ceilings, in ditches, etc., where pipes require 
threading and where it is not expedient to 
remove them. The Ratchet is a well made 
tool. It fits Genuine Armstrong Die Stocks, 
and costs but little. A postal will bring 
you circulars and prices

p
væF

SiS;
7

%
",IThe Armstrong Mfg'. Co.

» 228 Knowlton Street, Bridgeport, Conn. Chicago Office,
A.i .*0 * anal St.

THE INYE PIPE DIEllü
■III HAND MADE

jjj A Great Money and Time Saver
Give Them a Trial, that’s all, 
the NYE DIE will do the rest

Mechanics Supply Company
Quebec, Que.

■■ Absolutely Guaranteed
% SEE

THESE
TEETH III

I1

111 ii
V

“BLISS •*

mÆ . y

DOUBLE ACTION PRESSES mpinm

r* 2
w\

* /TkÏ
m...

V WSmAdapted for cutting 
and drawing shells 
in tin, brass, cop­
per, zinc, aluminum 
and steel. Made in 
many sizes.

The name

HIGH GRADE. 
ESTED£ 

PACKED
F

A Is

" BLISS" 

is a guarantee of 
unsurpassed quality 
all over the world.

Corresponde no e 
solicited.

Î

i »
■

,t

"X

ianufacturersI
“PRESSES FOR EVERY PURPOSE.”

i ÙRANTE. W. BLISS CO. k I

BROOKLYN, N.Y., u.S.A •
Chicago Agents : The Stiles-Morse Co., 138 Jackson Blvd., Chicago, III.

21 ADAMS ST.



LITTLE GIANT” TURBINEu
lap

FOR ALL PURPOSES
Rnilt in aa sizes mounted in either vertical or horizontal cases. The horizontal type of wheel specially 
adapted for mining and electrical purposes. We guarantee a higher percentage of power from ater used 
than any otherwheel on the market. HTWater Wheel Governors, Machine Dressed Gearing, 
PuUeys, Shafting, Bearings, &c. M ,.T

- aDS^cè^ J. C. WILSON & CO., CLENORA, ONT.

8

f

A.
Horizontal Type.

July 5, 1907THE CANADIAN ENGINEER.72

WOOD STAVE. WATER-PIPE.
Machine Banded. mad.
For Waterworks, power plants, .rrigation. mining and all hydraulic propositions where conduits or pressure pipe are required.
Reliable durable, economical, tfficient. easy to instal.
Costs very much less than an. oih,r sort of water pipe and with greater efficiency in use 
Write fo/catalogue and circulars. Estimates aUo given on continuous stave pipe of large diameters.

PACIFIC COAST PIPE CO., Ltd., 1551 Granville St. (Next Bridge), VANCOUVER, B.C.
P.O. Box 563.

** Canada’s BestSAMSON
THE OWEN SOUND PORTLAND CEMENT CO.,

LIMITED

General Sales & Head Office, Owen Sound, OntWRITE FOR PAMPHLET
“CEMENT, HOW TO USE IT, HOW TO BUY IT.”

BBS oil
CANADIAN PIPE COMPANY ltd.

VANCOUVER B.C. p.o.»ox »,»■HEAD OFFICE

*!•'«■* « - - -* Write for Catalogue.
Its carrying capacity

GALVANIZED WIRE WOUND WOODEN PIPE
It is easily and cheaply laid, 

is never decreased by rust.
No Frost Breaks, no Corrosion, no Electrolysis.

THg niLNES COAL CO., LIMITED
WHOLESALE DEALERS IN

Best Grades of Steam Goalsm
Best Grades of Blacksmiths’ Goals• 

Best Grades of Foundry Cokes-
Shipments made direct from mines to any point in Canada.

Write for quotations.

COKECOAL
Head Office : 79 King St, E„ TORONTO Docks ; Esplanade, Foot of Yonge St.Branch : 78 Queen St, E.

For Reinforcing 
Concrete.HIGH CARBON STEEL

Plain Bars, 
Rounds,
Squares, Flats, 
Twisted Bars,
à", I", 1", I",

li". H*
TONAWANDA, N.Y., U.S.A.

Cut to Required Lengths without charge-Prompt Shipments.
BUFFALO STEEL COMPANY,

* m
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AN “ALLEN” RECORD
“ In speaking of progressive tools, suppose you have all seen the 

Allen riveter. We drive up all the back heads and all the mud rings. We
have used that over a year, and find we do not have to calk a mud-ring rivet. 
Before I came away we put In 110 rivets In about two hours.”

CHAS. F. TAYLOR, Jr. Supt. L.I.R.R., Morris Park, N.Y. é
May 15-17, 1906.
(From Report Fifth Annual Convention, International Railway Master Boiler Makers’ 

Association, Milwaukee; discussion on “Improved Tools for Modern Boiler 
Construction.”)

Agents : Canadian Rand
Drill Co., Montreal. Que.

[Established 1872]
JOHN F ALLFN 370 Gerard Ave.

VAuTcoDEsT ‘dtlVETKS^ YURK' U-S A-

CANADIAN WHITE COMPANY, Limited
=OVK BIQN BANK BUILDING, MONTREAL, CANADA

ENGINEERS AND CONTRACTORS
----------FOR------------

Steam and Electric Railroads; Electric Light and Power Plants; Building 
Construction; Water and Gas Works; Docks, Harbor Works, etc., etc.

CORRESPONDENTS :
J. G. White & Company, Inc.,

New York City. 
Waring-White Building Co.,

London, England.

J. G. White & Company, Limited,
u#- - London, England.
Winnipeg Office,

Bank of British North America Building.

I. P. MORRIS CO.Established
1829 Incorporated

1876

PHILADELPHIA, PA.

STEAM and HYDRAULIC TURBINES of SPECIAL DESIGN. 
Centrifugal Pumping Machinery

SPECIAL HEAVY MACHINERY. Iron Castings up to 50 Tons.

HIGH CLASS BOILERS —FIRE TUBE TYPES.
For Stationary and Marine Purposes. Tanks, Brass and Bronze Castings. 

Parsons Manganese Bronze Castings a Specialty.

QUITE UNNECESSARY TO HIVE AH EXPLOSION before reaping benefits

Steam Boiler
The Canadian Casualty & Boiler Insurance Company,

FROM PREMIUMS PAID FOR A POLICY IN

Have your boilers thoroughly examined by our expert engineers . . . . 
Then receive FREE our valuable advice on construction and maintenance.

IT WILL REDUCE WORKING GOST.
A. G. c. Oinnick, Managing Director

TORONTO
FOR RATES, &c. apply to

22 Adelaide Street East,
(Write for Booklet) 

Phone Main 4091.
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Boilers, Marine, Stationary and Water 
Tube

Babcock & Willcox, Ltd., Montreal, Que 
Canauîâ Foundry Co., Toronto, Ont.
Ceuidiiiaii Hanu Co., Lid., Montreal, Que.
Goldie & McCulloch Co, Ltd., Galt, Ont.
Jack & Co., Watson, Montreal, Que. I
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Peacock Brothers, Montreal, Que.
Poison iron Works, Ltd., Toronto, Ont.
Robb Engineering Co., Ltd., Amherst, N.S. 
Williams & Dadson, Wayland, Board of Trade 

Bldg., Montreal, Que. , . _ .
Waterous Engine Works Co., Ltd., Brantford, Unt.

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

Books, Technical
Renout Publishing Co., Montreal, Que.
Smith Foundry & Supply Co., J. D., Cleveland, 

Ohio, U.S.A. _ .
I Spon & Chamberlain, New York, N.Y., U.S.A.

Smith Publishing Co., Toronto, Ont.

Boring Tools
Armstrong Bros. Tool Co., Chicago 
Mussens Limited, Montreal, Que.
Peacock Brothers, Montreal, Que.

Braces, Telephone and Telgraph Poles
Buffalo Steel Co., Tonawanda, N.Y.

Brake, Air Storage Systems
Canadian Westinghouse Co., Ltd,, Hamilton, Ont.

Brakes, Automatic Air
Canada Foundry Co., Toronto, Ont. ... -
Canadian Westinghouse Co., Ltd., Hamilton, Ont.

Brass Goods
Kerr Engine Co., Walkerville, Ont.
Peacock Brothers, Montreal, Que.
Penberthy Injector Co., Ltd., Windsor, Ont.

Brick, Coke Oven
Hamilton Facing Mill Co., Ltd., Hamilton, Ont. 
Hyde A Co., Francis, Montreal, Que.
Brick, Fire
Dartnell, E. F., 157 St. James St, Montreal, Que. 
Hamilton Facing Mill Co., Ltd., Hamilton, Ont. 
Hyde A Co., Francis, Montreal, Que.

Cement, Machinery
Allis-Chalmers-Builock, Ltd., Montreal, Que. 
Dartnell, E. F., 157 St. James St., Montreal, Que. 
Mussens Limited, Montreal, Que.
McDougall Caledonian Iron Works Co., Ltd., Jo h» 

Montreal, Que.
Peacock Bros., Montreal, Que.

Classified Mvertisai's Directaiy.
ALPHABETICAL INDEX SEE 

PACE 3.
FOR

Abattoir Machinery
Perrin & Co., Limited, Wm. R., Toronto, Ont.

I Chains.
Leslie & Co., A. C., Montreal, Que.

' Waterous Engine Wuiks Co., Ltd., Brantford, Ont.

Accumulators, Hydraulic
Mussens Limited, Montreal, Que. 
Perrin & Co., W. R., Toronto, Ont

Chain Blocks
j Mussens «..id,, Montreal, Que.

Yale & Towne Mfg. Co.,
U. S. A.

Chain, Conveyor Drive
Peacock Brothers, Montreal, Que.
Waterous Engine Works Co., Ltd., Brantford, Ont.

Check Valves
Kerr Engine Co., Limited, Walkerville, Ont.
Lunkenheimer Co., Cincinnati, Ohio, U.S.A.
Peacock Brothers, Montreal, Q

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

Chucks
Morse Twist Drill & Mach. Co., New Bedford, 

Mass., U.S.A.
Mussens Limited, Montreal, Que.

Chucks, Automatic
Potter A Johnston Mach. Co., Pawtucket, U.S.A.

Coal Crushers.
Babcock & Wilcox, Ltd., Montreal, Que.

New York, N.Y.,

Air Compressors
AUia-Chalmera-Bullock, Ltd., Montreal, Que. 
Canada Foundry Co., Toronto, Ont.
Canadian Rand Co., Ltd., Montreal, Que.
Canadian Weatinghouae Co. Ltd., Hamilton, Ont.
Mussens Ltd., Montreal, Que.
Peacock Bro».. Montreal, Que.
Smart-Turner Machine Co., Ltd., Hamilton, Ont. 
Smith Foundry Supply Co., J. D., Cleveland, Ohio, 

U.S.A.

Air Receivers
Allis-Chalmera-Bullock, Ltd., Montreal, Que.
Canada Foundry Co., Toronto, Ont.
Canadian Rand Co., Ltd.. Montreal, Que.

, 111., U.S.A.

Anvils
Tack & Co., Watson, Montreal, Que. 
Lealie & Co., A. C., Montreal, Que.

Limited, Montreal, Que.Mussens

Automatic Labor-Saving Machinery.
Hamilton Facing Mill Co., Hamilton, Ont.
Mussens Limited, Montreal, Que.
Waberous^Engine’ Works^Co.^Ltd., Brantlord, Ont.

Automatic Railways.
Babcock & Wilcox, Ltd., Montreal, Que.

Coal Cutters
Allis-Chalmers-Builock, Ltd., Montreal, Que.
Canadian Rand Co., Ltd., Sovereign Bank 

Montreal, Que.
Mussens Limited, Montreal, Que.
Peacock Brothers, Montreal, Que.Automatic Turret Lathes

Mussens Limited, Mon Teal, Qu«l R I
Potter & Johnston Machine Co., Pawtucket, K.l.,
Peacock*Brothers, Montreal, Que.

Coal Handling Machinery
Babcock & Wilcox, Ltd., Montreal, Que.
Beatty & Sons, Ltd., M., Welland, Ont.
Dominion Bridge Co., Ltd., Montreal, Que.

! Hayward Co., 97 Cedar St., New York, N.Y., 
U.S.A.

Jeffrey Mfg. Co., Columbus, Ohio, U.S.A. 
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Mussens Limited, Montreal, Que.
Northern Engineering Works, Detroit, Mich., U.S.A.
Peacock Bros., Montreal, Que.

BridgesBars, Grate
S. & E., Bldg. Co., Wm., Phils., Canada Foundry Co., Toronto, Ont.

Dominion Bridge Co., Ltd., Montreal, Que.Cramp & Sons, 
Pa., U.S.A.

Buckets (Clam Shell, Coal and Concrete)
Beatty & Sons, M., Welland, Ont.
Mussens Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.

Batteries, Storage
Canadian General Electric Co., Toronto Ont.
Canadian Westinghouse Co., Ltd., Hamilton, Ont.

Bearings, Ball and Roller
Wilson A Co., J. C., Glcnora, Ont

Cocks, Gage and Air
Peacock Brothers, Montreal, Que.
Penberthy Injector Co., Ltd., Windsor, Ont.

Burners.
Waterous Engine Works Co., Ltd., Brantford, Ont.

Cableways Concentrators
Dartnell, E. F., 157 St. James St., Montreal, Que. Anis,Chalmera.Bullock, Ltd., Montreal, Que. 
Mussens Ltd Montreal Que , j k Machine Co„ Ltd., Sherbrooke, Que.
Peacock Brothers, Montreal, Que. foussens Ltd., Montreal, Que

Belt Dressing
Dixon

Belting, Rubber and Leather
Gutta Percha A Rubber Mfg. Co., Ltd., Toronto, 
Jeffrey Mfg. Co., Columbus, Ohio, U.b.A. —
Sadler & Haworth. Montreal, Que.

Blast Furnace Equipment
Canada Foundry Co., To-onto, Ont.
Crmmp A Soni, S. A E„ Bldg. Co.. Wm., Phila., 

Pa., U.S.A.
Peacock Brothers, Montreal, Que.

Blowers (See Ventilating Apparatus)

Cnieftle Co., Joseph, Jersey City, U.S.A.
Canners Machinery
Mussens Limited. Montreal, Que.
Wilson & Co., J. C., Glcnora, Ont.

Castings
Atlis-Chalmers-Bullock, Ltd., Montreal, Que. 
Cramp & Sons, S. & E., Bldg. Co., Wm., Phila., 

Pa., U.S.A.
Kerr Eneine Co., Limited, Walkerville, Ont.
Lunkenheimer Co., Cincinnati, Ohio, U.S.A. 
Morris Co., I. P., Beach & Ball Sts., Phila., Pa., 

U.S.A.
Peacock Brothers, Montreal. Que.
Wilson & Co., J. C., Glcnora, Ont.

Concrete Bonding
Greening Wire Co., Ltd., B., Hamilton, Ont.

Concrete Machinery (Mixers and Crush­
ers)

Dartnell, E. F., 15,7 St. James St., Montreal, Que. 
Hyde & Co., Francis, 31 Wellington St., Montreal, 

Que.
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A. 
Jenckes Machine Co., Ltd., Sherbrooke, Que. 
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Mussens Ltd., Montreal, Que.
Peacock Bros., Montreal, Que.
Waterous Engine Works Co., Ltd., Brantford, Ont.Castings, Iron, Steel and Malleable

Bliss Co., E. W., Brooklyn, N.Y., U.S.A.
Jack A Co., Watson, Montreal, Que.
McDougall Caledonian Iron Works Co., Ltd., John. 

Montreal, Que.
Montreal Steel Works, Montreal, Que.
Morris Co., I. P., Beach A Ball Sts., Phila., Pa., 

U.S.A.
Niagara Falls Mach. A Foundry Co., Niagara Falls. 

Ont.
Peacock Bros., Montreal, Que.
Robb Engineering Co., Amherst, N.S. 
Smart-Tamer Machine Co., Ltd., Hamilton, Ont. 
Wilson A Co., J. C., Glcnora, Ont.
Waterous Engine Works Co., Ltd., Brantford, Ont.

Boiler Coverings
Oarlock Packing Co., 7 Mary St., Hamilton, Ont. Condensing Plants

Beiliss & Morcom, Limited, Birmingham, Eng.

Condensers
Canada Foundry Co., Toronto, Ont.
Cramp A Sons, S. A E., Bldg. Co., Wm., Phila., 

Pa., U.S.A.
Goldie A McCulloch Co, Ltd., Galt, Ont. 
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Morris Co., I. P-, Beach A Ball Sts., Phila., Pa., 

U.S.A.
Peacock Bros., Montreal. Que.
Smart-Turner Machine Co., Ltd., Hamilton, Ont.
Waterous Engine Works Co., Ltd., Brantford, Ont.

Boiler Fittings
Canada Foundry Co., Toronto. Ont. c a
Michigan Lubricator Co., Detroit, Midi., U.S.A. 
penberthy Injector Co., Limited, Windsor, Ont.
Peacock Brothers, Montreal, Que.

Boilers
Canada Foundry Co., Toronto, Ont.
Canadian Rand Co.. Ltd., Montreal, Que.
U-amp A Sons, S. A E., Bldg. Co., Wm., Phila.,
Goldie^* McCulloch Co., Ltd., Galt, Ont.
Jenckes Machine Co., Ltd., Sherbrooke, Que. 
Morris Co., I. P., Beach A Ball Sts., Phila., Pa., 

U.S.A
Mussens Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.
Robb Engineering Co., Amherst, N. 3. 
Smart-Turner Machine Co., Ltd., Hamilton, ©nt-
V^tUwou^Engiinf Works CcnTdd^Branhbrd, Ont.

Cement, Portland
Hyde A Co., Francis, 31 Wellington St., Montreal,
Lesli^A Co., A. C.. Montreal, Que.
Munderloh A Co., Montreal, Que. Contractors
Owen Sound Portland Cement Co., Ltd., Owen çanadjan white Co., Ltd., Sovereign Bank Bldg., 

Sound, Ont.
Cement, Iron and Steel
Hamilton Facing MillCo., Hamilton, Ont.
Smooth-On Mfg. Co.. Jersey City, N.J., U.S.A.

Montreal, Que.
Haney & Miller. Home Bank Bldg., Toronto. Ont

(Continued on Page 80.)
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Yankee” Tools<4
THE DAVIS 

STEAM TRAP
The newest, cleverest and most satisfactory in use, and the first to 
be offered at so reasonable a price that every up-to-date mechanic 
could buy tools of theii quality and character. Other tools are very 
good tools, but “ Yankee” Tools are better Sold by leading 
dealers in tools and hardware. --------  Ask dealer to see them.

has many distinctive 
points of merit, 
which commend it 
to the discriminating 
engineer.

It is simple in con­
struction ; has coni-

IL

ml
mlUli

Ratchet Screw Driver No. 11. Our “Yankee Tool 
Book " tells all about 
them. Sent free on 
request bycal shaped, perfectly balanced valves all parts are attached to the 

cover and may be removed without breaking connections—designed 
for high or low pressure service—guaranteed rated capacity.

These Traps COST LESS than the average Trap and your money 
will be refunded if they are not ENTIRELY SATISFACTORY.

Send for complete catalog of Rower Plant Specialties.
For sale by jobbers everywhere.

Double Spiral Ratchet Screw Driver No. 30 NORTH BROS, 
MFG. GO
PHILADELPHIA 
Pa., U.S.A.

Automatic Drill No. 40. ■1

G. M. DAVIS REGULATOR COMPANY
148 Milwaukee Avenue, Chicago.

NEW YORK BOSTON SAN FRANCISCO Reciprocating Drill No. 50

We carry in Stock at all times Complete Lines ofPUBLIC WORKS€ € 9 9

TELEPHONES SWITCHBOARDS 
LINE MATERIALS and SUPPLIES

A Quarterly Illustrated Record of 
Public Works at Home and Abroad.

'T'HIS magazine is devoted to civil engineering 
-*■ in its relation to government and municipal 

enterprises and to undertakings which bear directly 
upon the work of officials in construction depart­
ments.

Write for Bulletin No. 2

Annual Subscription, Home and Abroad, 5s.
POST FREE. NORTHERN ELECTRIC & MFG. CO.

LIMITEDPUBLISHED FOR
The Civil Engineering Press by the St. Bride’s Press, 
Limited, 24 Bride Lane, Fleet Street, London, E.C., Eng.

MONTREAL
Cor. Notre tame & Guy Sts.

WINNIPEG 
I8I Bannatyne St.

Boiler Insurance
E.F. Dartnell, Montreal is an engineering business ; the insurance should be only a 

guarantee of the trustworthiness of the engineering services. 
Measure the value of those services and then consider the guarantee.Concrete Mixing Machinery. Experience, Shill, Ability.

These are the determining qualifications of the value of those 
services
THIRTY YEARS’ EXPERIENCE, we give advice to our 
policy-holders, and those intending to insure, on all matters 
relating to the use of steam, the consumption of fuel, &c., &c.,

FREE OF CHARGE.

MIXERS—Hand,
Automatic Feeders for Mixers.

Power and Gravity, also
As CONSULTING ENGINEERS with

RANSOME STEEL TWISTED BARS
AERIAL CABLEWAYS. 

STONE CRUSHERS and SCREENS.
GLASS TILING. 

DAMP RESISTING PAINTS. &c., &c.

DERRICKS.

The Boiler Inspection & Ins. Co. ot Canada,ENAMELLED BRICK.
Canada Life Building, TORONTO, Ont.

Gbo. C. Robb, Chief Engineer.John L. Blaikik, President.
H. N. Roberts, Secretary.

“GENUINE OAK’’SELBY & YOULDEN, More Solid Leather to the Foot 
than any Belt Made. ....

Send for sample of our

Hair Belt with Leather Edge.
Balata and Rubber Belting
The Best for Exposed Situations.

Sole Manufacturers In Canada of Celebrated

tl CARROLL" PROPELLER WHEELS,

HMARINE ENGINES & BOILERS. CAPSTANS 
STEERING GEARS, DOUBLE and SINGLE 

DRUM HOISTING ENGINES.
Mill and General Boiler and Engine Repairs 

promptly attended to.
d. k. McLaren

LIMITED
STOCK DEPOTS—

QUEBEC
309 Craig St. W. 196 King St. West. 21 St. Peter St. 64 Prince William

KINGSTON FOUNDRY SELBY & YOULDKN 
Proprietor*.

KINGSTON. Ont.
MONTREAL TORONTO ST. JOHN

When writing to Advertisers mention this Journal.



Peacock Bros., Montreal, Que. 
mart-Turner Machine Co., Ltd., Hamilton, OnL 
mitli Fdry. Supply Co., The, J. D., Cleveland, 

Ohio, U.S.A.
Standard Inspection Bureau, Ltd., of Canada, 23 

Jordan St., Toronto,
Smitu, Kei ry & Chace l'-u
Engineers* Supplies
Oarlock Packing Co., 7 Mary St., Hamilton, OnL
Harrison & Co., ivlonueai. Que.
Kerr Engine Co. Limited, Walkerville,
Mechanics Supply Company, Quebec, P.Q.
Penberthy Injector Co., Limited, Windsor,
Engineering and Surveying Instruments
Cooke & Sons. T. Westminster, London, England. 
Harrison & Co., Montreal, Que.
Stanley & Co., London, hi gland.

Engines
Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Beilis & Morcom, Limited, tiitmiugham, Eng.
Beatty & Sons, M., Welland, Ont.
Cramp & Sons, S. & E. Bldg. Co., Wm., Phila., 
Goldie & McCulloch, Ltd.. Galt, Ont.
Jenckes Machine Co., Ltd., Sherbrooke, Que. 
Morris Co., I. P„ Beach & Ball Sts., Phila., Pa., 
Mussens Lid., Montreal, Que.
Peacock Brothers, Montreal, Que.
■Robb Engineering Co., Ltd., Amherst, N.S. 
Smart-Turner Machine Co., Ltd., Hamilton, OnL 
Sheldons, Ltd., Galt, Ont.
Waterous Eng.ne Works Co., Ltd., Brantford, Ont.

Engines, Corliss
iGoldic & McCulloch. Ltd., Galt.'Ont.
Hathorn, Davey & Co., Ltd., Sun Fdry., Leeds, 

England.
Jack Co., Watson, Bell Telephone Bldg., Mont­

real, Que.
Jenckes Machine Co., Ltd., Sherbrooke, Que. 
Peacock Bros., Montreal, Que.
Robb Engineering Co., Ltd., Amherst, N.S. 
Williams & Dadson, Wayland, Board of Trade 

Bldg., Montreal, Que.
Engines, High Speed Automatic.
Goldie & McCulloch. Ltd , Galt. Ont.
Waterous Engine WoiksCo., Lt ., Brantford, Ont.

OnL
Onto, Ollt.

Ont.

OnL

Hyde & Co., Francis, Montreal, Que.
Fire Brick and Clay
Dartnell. E. F., 157 St. James St., Montreal, Que. 
Hamilton Facing Mill Co., Ltd., Hamilton, Ont. 
Hyde & Co., Francis, 31 Wellington St., Montreal, 
Leslie & Co., A. C.. Montreal, Que.

Fittings, Steam, Water, Air, Etc.
Crane Co., Chicago, 111-» U.S.A.
Mechanics Supply Co., Quebec P.Q.
Peacock Brothers, Montre u Que.
(Continued on Page 78.)

Engines, High Speed, Open and 
Enclosed.

Allen Sons & Co., Ltd , W. H. Bedford, England.
Engines, Hoisting
Beatty & Sons, M., Wellard, Ont.
Canada Foundry Co., Toronto
Niagara Falls Machine & Fdry. Co., Ltd., Niagara

Falls, Ont.
Otis-Fensom Elevator Co., Ltd., Toronto, Ont. 
Peacock Bros., Montreal, Que.
Waterous Engine Works Co., Ltd., Brantford, Ont.

Engines, Stationary, Marine and Hoisting
Goldie & McCulloch Co, Ltd., Galt, Ont.
Jenckes Machine Co., Ltd., Sherbrooke, Que. 
Poison Iron Works, Ltd., Toronto, Ont.
Peacock Brothers, Montreal, Que.
Waterous Engine Works Co., Ltd., Brantford, Ont.
Engravers
Jones Engraving Co., J. L., 168 Bay St., Toronto,
Equipment and Supplies.
International Steel Co., of Canada, Ltd., Montreal, Que.
Exhaust Heads
Darling Brothers, Limited, Montreal, Que. 
Sheldons, Limited, Galt, Ont.
Fans, Motor
Canadian General Electric Co., Toronto, Ont.
Canadian Westinghouse Co., Ltd., Hamilton, OnL 
Mechanics Supply Company, Quebec, P.Q.
Sheldons, Ltd., Galt, Ont.
Fans and Blowing Apparatus
Hamilton Facing Mill Cm., Hamilton. Ont.
Packard Electric Co., Limited, St. Catharines, Ont. 
Sheldons, Ltd., Galt, Ont.
Sirocco Engineering Co., 22 Thames St., New 

York, N.Y., U.S.A.
Feed Water Heaters and Purifiers
Babcock & Wilcox, Ltd,, Montreal, One.
Darling Brothers, Limited, Montreal, Que.
Peacock Brothers, Montreal Que.
Robb Engineering Co., Amherst, N. S.
Waterous Engine Works Co , Ltd., Brantford, Ont.
Files and Rasps
Canadian Fairbanks Co., Ltd., Montreal, Que. 
Mechanics Supply Company, Quebec, P.Q.
Williams & Dadson, Wayland, Board of Trade 

Bldg., Toronto, Ont.
Filter Presses
Perrin & Co., Ltd., William R., Toronto, Ont.
Filters, Oil
Darling Brothers, Limited, Montreal, Que.
Fire Apparatus.
Waterous Engine Works Co., Ltd., Brantford Ont.
Fire Box Blocks

Dredges
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Beatty & Sons, Ltd., M., Welland, Out 
Cana-. a Foundry t o , l’oront , Ont.
Hayward Co., 97 Cedar St., New York, U.S.A. 
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A. 
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Peacock Bros., Montreal, Que.
Poison Iron Works, Ltd., Toronto, Ont.
Drills
Abbott, William, 334 St. James St., Montreal, Que.
Mechanics Supply Company, Quebec, P.Q.
Mussens Ltd., Montreal, Que.
Drills, Automatic and Hand
Mechanics Supply Company, Quebec. P Q.
North Bros. Mfg. Co., Philadelphia7 Pa., U.S.A.
Drills, Ratchet
Mechanics Supply Company, Quebec. P. Q.
Parker Co., The Chas., Meriden, Conn., U.S.A.
Drills, Rock

Classified Advertisers* Directory—Con’d.
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Contractors’ Machinery
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Beatty & Sons, M., Welland, Ont.
L anad 1 Foundry C •., Toronto, Ont.
Canadian Rand >,o., Ltd., Montreal, Que.
Dartnell, E. F., 157 St. James St., Montreal, Que. 
Hayward Co., 97 Cedar St., New York, U.S.A. 
Hyde & Co., Francis, 31 Wellington St., Montreal, 
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A. 
McDougall Caledonian Iron Works Co., Ltd., John,

Montreal, Que.
Mussens Ltd., Montreal, Que. 
Peacock Bros., Montreal, Que.
Contractors’ Plant
Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Canada Foundry Co , Toronto, Ont.
Controllers
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Canadian Westinghouse Co., Ltd., Hamilton, Ont.
Canadian General Electric Co., Toronto, Ont.
Converters, Rotary
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Canadian Westinghouse Co., Ltd., Hamilton, Ont. 
Canadian General Electric Co., Toronto, Ont.
Peacock Brothers, Montreal, Que.

Hamilton Electric

Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Canadian Rand Co., Lt<i., Montreal, Que.
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A. 
Peacock Brothers, Montreal, Que
Drills, Twist
Mechanics Supply Company, Quebec, P. Q.
Morse Twist Drill & Machine Co., New Bedford, 

Mass., U.S.A.
Mussens Limited, Montreal, Quebec, P.Q.
Drying Apparatus
Sheldons, Limited, Galt, Ont.

Toronto & vo., Hamilton Ont.
Converters (for Steel Castings)
Northern Engineering Works, Detroit, Mich., U.S A.

Conveyors.
Babcock & Wilcox, Ltd., Montreal, Que.

Conveying Machinery
Babcock & Wile ,x. Ltd., Montreal, Que. 
ioldie & McCulloch. Ltd., Galt, Ont.
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A. 
Peacock Bros., Montreal, Que.
Waterous Engine Works Co., Ltd., Brantford, Ont.
Copperine.
Alonzo W. Spooner, Port Hope, Ont.
Cranes

Dumping Cars
Canada Foundry Co., Toronto, Ont.
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A.
Peacock Brothers, Montreal, Que.
Dust Separators
Sheldons, Limited, Galt, Ont.
Dynamite
Hamilton Powder Co., Hamilton, Ont.

Dynamos and Motors
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Canadian Fairbanks Co., Ltd., Montreal, Que. 
Canadian General Electric Co., Toronto, Ont.
Forman, John, 248 Craig St., W., Montreal, Que. 
Mundcrloh & Co., Montreal, Que.
Packard Electric Co., Limited, St. Catharines, Ont. 
Pringle Co., Ltd., R. E. T., Montreal, Que. 
Toronto & Hamilton Electric Co., Hamilton, Ont.

Babcock & Wile jx. Ltd., Montreal, Que. 
Canada Foundry Co., Toronto, Ont.

, Nontreal, Que.
vanaua rounary lo., loronto, Unt.
Canadian Rand Co., Ltd., Nontreal, Que.
Dartnell, E. F., 157 St. James St., Montreal, Que. 
Dominion Bridge Co., Ltd., Montreal, Que. 
Hamilton Facing Mill Co., Ltd., Hamilton, Ont 
Hayward Co., 97 Cedar St, New York, U.S.A.
Mussens Ltd., Montreal, Que.
Northern Engineering Works, Detroit, Mich., U.S.A.
Peacock Bros., Montreal, Que.
Smart-Turner Machine Co., Ltd., Hamilton, Ont. 
Yale & Towne Mfg. Co., New York, N.Y., 
Crucibles

Economizers.
Babcock & Wilcox, Ltd., Montreal, Que.
Educational Institutions.
School of Practical Science, Toronto, Ont.
Ejectors
Mechanics Supply Company, Quebec, P.Q.
Peacock Brothers, Montreal, Que
Penberthy Injector Co., Ltd., Windsor, Ont.
Electric Apparatus
Canadian Electric Co., Toronto, Ont.
Mechanics Supply Co, Montreal, Quebec. P.Q.
Packard Electric Co., Limited, St. Catharines, Ont. 
Toronto & Hamilton Electric Co., Hamilton, Ont.
Electrical Fixtures
Canadian General Electric Co., Toronto, Ont.
Forman, John, 248 Craig St., W., Montreal. Que. 
Mechanics Supply Company, Quebec, P.Q.

Electrical Supplies
Canadian General Electric Co., Toronto fOnt. 
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Century Telephone Construction Co., Buffalo, N.Y. 
Forman, John, 248 Craig .St., W., Montreal, Que. 
Mechanics Supph C ompany Que.. P. Q.
Munderloh & Co., Montreal, Que.
Northern Electric & Mfg. Co., Ltd., The, Mont­

real, Que.
Pringle Co., Ltd., R. E. T., Montreal, Que.
Elevating and Conveying Machinery
Goldie & McCulloch, Ltd., Galt. Ont.
Jeffrey Mfg. Co., Columbus, Ohio,
Peacock Brothers, Montreal, Que.
Waterous Engine Works Co., Ltd. Brantford, Ont.
Elevator Enclosures
Canada Fouudrv Co., Toronro, Ont.
Otis-Fensom Elevator Co., Ltd., Toronto, Ont.
Elevators, Foundry.
Northern Engineering Works, Detroit, Mich , U.S.A.
Elevators, Power and Hydraulic
Darling Bros., Ltd., Montreal, Que.
Elevators, Passenger and Freight
Otis-Fensom Elevator Co., Ltd., Toronto, Ont. 
Engineers and Contractors 
Canadian White Company, Ltd., Montreal, Que. 
Haney & Miller, Home Bank Bldg., Toronto, Ont. 
Engineers, Consulting
Cairnic, Lome McD. Montery News Bldg., Mon- 

tery, N.L., Mexico.
Canadian Bearings, Limited, Hamilton, Ont. 
Canadian White Co., Ltd., Sovereign Bank Bldg., 

Montreal, Que.
Chipman, Willis, 103 Bay St., Toronto, Ont. 
Connor, Clarke & Monds, 36 Toronto St., Tor- 

onto, Ont.
Fensom, C. J., Aberdeen Chambers, Toronto, Ont
MacaMum, A. F , Toronto, Ont.
Mitchell & Co., C. H„ Toronto, Ont.
Oldfield & Co. A., Winnipeg, Man.

Dixon Crucible Co., Joseph, Jersey City, U.S.A. 
Hamilton Facing Mill Co., Ltd., Hamilton, OnL
Crushers, Rock and Ore
Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Canada Foundry Co., Toronto, Ont.
Peacock Brothers, Montreal, Que.
Waterous Engine Works Co., Ltd., Brantford, Ont.
Cupolas
Hamilton Facing Mill Co., Hamilton, Ont.
Mussens Company Limited, Montreal, Que.
Northern E lgineering Works, Detroit, Mich , U.S A.
Smith Foundry Supply Co., J. D., Cleveland, 

Ohio, U.S.A.
Cutters, Milling
Morse Twist Drill & Machine Co., New Bedford, 

Mass.. U.S.A.
Damper, Regulators
Babcock & Wilcox, Ltd.. Montreal, Que.
Mason Regulator Co., 158 Summer St., Montreal,
Derricks
Beatty & Sons, Ltd., M., Welland, Ont.
Canada Foundry Co., Toronto, Ont.
Dartnell, E. F., 157 St. James St., Montreal, Que. 
Dominion Bridge Co., Ltd., Montreal, Que. 
Hayward Co., 97 Cedar St., New York, U.S.A. 
Hyde & Co., Francis, 31 Wellington St., Montreal, 
Mussens 1 td.. Montreal, Qu*\
Niagara Falls Mach. & Fdry. Co., Ltd., Niagara 

Falls, Ont.
Smart-Turner Machine Co., Ltd., Hamilton, Ont.
Die Heads, Self Opening
Geometric Tool Co., New Haven, Conn., U.S.A.
Dies, Screw Cutting
Geometric Tool Co., New Haven, Conn., U.S.A.
Dies, Sheet Metal Working
Bliss Co., E. W., Brooklyn, N.Y., U.S.A.

U.S.A.

Diving Apparatus
Date, John, 152-154 Craig St., Montreal, Que.
Mussens Ltd., Montreal, Que.
Drafting.
Montreal Drafting Office. Montreal, Que.
Draughting Supplies
Berger & Sons, C. L., Boston, Mass., U.S.A
Cook° & Sons, T. Westmins'er, London, England. 
Harrison & Co., Montreal, Que 
Lufkin Rule Co., Saginaw, Mich., U.S.A.
Peacock Brothers. Montreal, Que.
Methanics Supp’v Company. Quebec, P.Q 
Stanley & Co., London, England.
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Plants
Cheapest 
Power known.

1

8 Over 11,000 
Engines in 
Use.

'v ' "I ■

1
Works at 
Grantham & 
Stockport 
Covers 
50 Acres.

jqt

ip

Richard Hornsby & Sons, Ltd., Grantham, Eng.
SOLE AGENTS FOR CANADA, COLONIAL ENGINEER,NG COMPANY. MONTREAL

Engines
and

Suction
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I FRANCE’S
METALLIC

PACKINGII Is sold entirely on its merits, 
ample time being allowed for 
trial, no success, no pay. 
That’s the way we do bus­
iness—we don’t claim to be 
able to pack any old rod 
with it, but we can and 
have packed rods where no 
other packing worked suc­
cessfully for a minute.

Let us send you catalog 
and list of tools, and engine 
room appliances we are giv­
ing away to engineers.

The cheapest and best flanged 
joints for any pressure and any 
temperature are made with Smooth- 
on corrugated iron gaskets coated 
with Smooth-on Elastic cement.

Write for prices.

f
iisK

SB FRANCE 
Packing Co. Smooth-on Mfg. Co.ïïj

JERSEY Cil Y, N.J..U. S. A.
For Sale by HAMILTON FACING MILL CO., 

Hamilton, Ont.

itkla
0514 STATU KD.

TACOItY, PHILADA, PA.NHi§h 11

HORNSBY-STOCKPORT
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Grates, Shaking. Locomotives
Canada Foundry Co., Toronto, Ont.
Canadian Westinghouse Co., Ltd., Hamilto», Ont 
Mussens Ltd., Montreal, Que.

Lubricants, Graphite
Canada Foundry Co., Toronto, Ont.
Dixon Crucible Co., Joseph, Jersey City, U.S.A.

Lubricators
Detroit Lubricator Co., Detroit, Mich., U.S.A. 
Lunkenheimer Co., Cincinnati, Ohio, U.S.A. 
Michigan Lubricator Co., Detroit, Mich., U.S.A. 
Peacock Bros., Montreal, Que.
Pcnbcrthy Injector Co., Windsor,

Babcock & Wilcox, Ltd., Montreal, Que.

Hammers, Drop
BUSS Co., E. W., Brooklyn, N.Y., U.S.A.

Hangers
Wilson & Co., J. C., Glenora, Ont.

Heating and Ventilating Machinery
Crane Co., Chicago, 111., U.S.A.
Darling Brothers, Limited, Montreal, Que. 
Davis Regulator Co., G. M., Chicago, 111., U.S.A.
Peacock Bros., Montreal, Que.
Sheldons, Limited, Galt, Ont.
Sirocco Engineering Co., as Thames St., 

York, N.Y., U.S.A.

Hoisting and Conveying Machinery
Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.

Flour Mill Machinery
Goldie & McCulloch Co., Ltd., Galt, Ont. 
Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Peacock Brothers. Montreal Que.
Forges
Canada Foundry Co , Toronto, Ont 
Mussens Limited, Montreal, Que,
Sheldons, Limited, Galt, Ont.
Forgings and Castings
Jack & Co., Watson, Bell Telephone Bldg., Mont- 

real, Que
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Peacock Bros., Montreal, Que.
Wilson & Co., J. C., Glenora, Ont.
Forgings, Drop
Cramp & Sons Ship & Eng. Bldg. Co., Wm„ Phila., 

Pa., U.S.A.
Peacock Brothers, Montreal, Que.
Foundry Equipment

Northern Engineering Works, Detroit, Mich., U.S.A.

Foundry Facings
Hamilton Facing Mill Co., Hamilton, Ont.

Ont.

Machinery Dealers
Mussens Limited. Montreal, Que.
Peacock Bros., Montreal, Que.
Poison Iron Works, Ltd., Toronto, Ont. 
Smart-Turner Machine Co., Ltd., Hamilton, Ont. 
Smrth Foundry Supply Co., J. D., Cleveland, 

Ohio, U.S.A.
Williams & Dadson, Wayland, Board of Trad. 

Bldg., Montreal, Que.

New

Hoists
Mechanical Rubber Goods
Gutta Percha & Rubber Mfg. Co., Ltd., Toronto,
Leslie & Co., A. C., Montreal, Que.
Mechanics Supply Company, Quebec, P.Q.

Meters, Water and Oil
Buffalo Meter Co., Buffalo, N.Y., U.S.A.

Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Canada Foundry Co., Toronto, Ont.
Canadian Hand Drill Co., Sovereign Bank Bldg.,

Montreal, Que.
Hamilton Facing Mill Co., Ltd., Hamilton, Ont.
Jenckes Machine Co., Ltd., Sherbrooke, Que.
Mussens Ltd,, Montreal, Que.
Northern Engineering W nks Dstro'.t, Mich., U S
Peacock Bros., Montreal, Que.
Wi"BWg.&Montdreak Q^11^ BMrd °f Trlde Milling Cutters 
Va.eo &s Towns Mfg. Co., New York, N.Y., AbboU Wm-. Montreal, Que.

Milling Machines

Foundry Supplies
Dixon Crucible Co., Joseph, Jersey City, U.S.A. 
Greening Wire Co., Ltd., B„ Hamilton, Ont. 
Hamilton Facing Mill Co., Ltd., Hamilton, Ont 
Hyde & Co., Francis, 31 Wellington St., Montreal, 

Que.
Mussens Limited, Montreal, Que.
Peacock Brothers. Montreal, Que.
Smart-Turner Machine Co., Ltd., Hamilton, Ont 
Smith Foundry Supply Co., J. D., Cleveland, 

Ohio, U.S.A.
Smooth-On Mfg. Co., Jersey City, N.J., U.S.A.
Furnaces, Corrugated
Jack & Co., Watson, Bell Telephone Bldg., Mont­

real, Que.

Hose, Wire Wound Cincinnati Milling Mach. Co., Cincinnati, O., U S A.
Gutta Percha A Rubber Mfg. Co.. Ltd., Tarent.. Suislns^iSStSa’,. Qu^ ^ °n»’ 
Mechanics Supply Company, Quebec, P.Q. Peacock Bros., Montreal, Que.

Smith & Coventry. Ltd., Manchester, England.
I

Hydrants
Canada Foundry Co., Toronto, Ont.
Kerr Engine Co., Ltd., Walkerville, Ont

Hydraulic Machinery
Allis-Chalmers-Bullock, Ltd., Montreal, Qua
Canada Foundry Co. Toronto. Ont.
Peacock Brothers, Montreal. Que.

Injectors
Canada Foundry Co., Toronto, Ont.
Lunkenheimer Co., Cincinnati. Ohio, U.S.A.
PeacnTk'^r^et mZSq ’̂ ^

Penberthy Injector Co., Ltd., Windsor, Ont

Inspections
Standard Inspection Bureau, Ltd., of Canada, 33 

Jordan St., Toronto, Ont.

Milling Tools (Adjustable Hollow)
Geometric Tool Co.. New Haven, Conn., U.S.A.
Peacock Brothe.s, Montreal, Que.
Mining Machinery
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
MornsG,.. I. P„ Beach & Ball Sts., Phila., Pa..
Mussens Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.

Motors
Allis-Chalmers-Bullock. Ltd.. Montreal, Que.
Canadian General Electric Co., Toronto, Ont.
Canaihsm Westinghouse Co.. Ltd.. Hamilton, Ont.
Mechanics Supply Company. Quebec. P.Q.
Mussens Limited, Montreal, Que 
Toronto & Hamilton Electric Co., Hamilton, Ont. 
Packard Electric Co., Limited. St. Catharines, Ont.

Motors, Induction
Canadian General Electric Co., Toronto, Ont.
Canadian Westinghouse Co.. Ltd., Hamilton, Ont.
Toronto & Hamilton Electric Co., Hamilton, Ont. 
ackard Electric Co., Limited, St. Catharines, Ont,

Oil Extractors
Babcock & Wilcox, Ltd., Mon >eal. Que
Darling Brothers, Limited, Montreal! Que
Mussens Limited, Montreal, Que.

Oiling Devices
Michigan Lubricator Co., Detroit, Mich., U.S.A. 
Penberthy Injector Co., Limited, Windsor, Ont.

Packing House Machinery
Perrin & Co., Ltd., Wm. R„ Toronto, Ont.

Packings
France Packing Company, Laconv, Philadelphia, Pa
Garlock Packing Co., Hamilton, Ont.
Gutta Percha & Rubber Mfg. Co., Ltd., Toronto,
Mechanics Supply Company, Quebec, P.Q,

Paint, Graphite
Dixon Crucible Co., Joseph, Jersey City, U.S.A.

Pans, Vacuum
Cramp & Sons Ship & Eng. Bldg. Co., Wm., Phila., 

Pa., U.S.A.

Gas Engine Supplies
Penberthy Injector Co., Limited.
Gas, Gasoline and Oil Engines 
Canadian Westinghouse Co., Ltd., Hamilton, Ont. 
DartneH, E. F., 157 St. James St., Montreal, Que. 
Richard Hornsby & Sons, Ltd., Grantham, Eng. 
Peacock Brothers, Montreal, Que.
Producer Gas Co., Toronto, Ont.
Smart-Turner Machine Co., Ltd., Hamilton, Ont. 
Smith Foundry Supply Co.. J. D„ Cleveland, 

Uhio, U.S.A.
Williams & Dadson, Wayland, Board of Trade 

Bldg., Montreal, Que.
Gas Plants, Suction
De Clercy, J., 363 Dorchester St., Montreal, Que. 
Richard Hornsby & Son, Ltd., .Grantham, Eng.
Peacock Bros., Montreal, Que.
Petrie, H. W„ 131-145 Front St W., Toronto.
Producer Gas Co., Toronto, Ont.

Iron, Bar, Etc.
William, 334 St. James St., Montreal, Que. 

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

Gas Engine Specialties
Lunkenheimer Co., Cincinnati, Ohio, U.S.A.
Peacock Brothers Montreal, Que.
Gasket Tubing
Gutta Percha & Rubber Mfg. Co., Ltd., Toronto,
Mechanics Supply Company, Quebec, P.Q.

Gage Glass Washers
GUt'ontCrCha & Rubber Mfg" Co., Ltd-. Toronto,
Mechanics Supply Company, Quebec, P.Q,
Gauges

Jacks, Lifting
Mussens Ltd., Montreal, Que.

Jacks. Pneumatic
Mussens Limited, Montreal, Que.
Northern Engineering Works, Detro t, Mich , U.S A.

Jacks, Planer
Armstrong Bros. Tool Co., Chicago, 111., Us A 
Mussens Limited, Montreal, Que. a' '

Ladles, Foundry
Hamilton Facing Mill Co.. Ltd., Hamilton. Ont.
Mechanics Supply Company, Quebec, P.Q.
Musses L-mited, Montreal, Que.
Northern Engineering Works. Detroit, Mich., U.S.A. 
Peacock Brothers, Montreal, Que.
Smith & Coventry, Ltd., Manchester, England.
Smith Foundry Supply Co., J. D„ Cleveland, 

Ohio, U.S.A.

Lathe Dogs, Clamp
Armstrong Bros. Tool Co., Chicago, 111., U.S.A.

Lathe Tools
Armstrong Bros. Tool Co., Chicago, III., U.S.A. 
Mechanics Sunply Company, Quebec, P.Q.
Mussens Limited, Montreal, Que.

Lunkenheimer Co., Cincinnati, Ohio, U.S.A.
Mechanics Supply Company, Quebec, P.Q.
Penberthy Injector Co., Ltd., Windsor, Ont.
Peacock Brothers, Montreal, Que.
Gears and Pinions
Bliss Co., E. W„ Brooklyn, N.Y., U.S.A.
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A.
Peacock Brothers, Montreal, Qne.
Gears, Machine Moulded
Wilson & Co.. J. C., Glenora, Ont.
Generators, Alternating and Direct Cur­

rent
Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Canadian General Electric Co., Toronto, Ont.
Canadian Westinghouse Co., Ltd., Hamilton, Ont. 
Packard Electric Co., Limited. St. Catharines. Ont. 
Toronto & Hamilton Electric Co., Hamilton, Ont.

Governors
Darling Brothers, Limited, Montreal. Que.
Mason Regulator Co., Boston, Mass., U.S.A.
Waterous Engine Works Co., Ltd., Brantford, Ont. 
Wilson & Co., J. C., Glenora, Ont
Graders, Road

Patent Attorneys
Marion & Marion, New York Life Bldg., Montreal, 

Que.
Sheehy & Co., James J., Washington. D.C., U.S.A. 
Siggers & Siggers, 918 Front St., N. W.. Wash- 

ington, D.C., U.S.A.

Pipe, Gas and Water
Canada Foundry Co., Toronto, Ont.
Crane Co., Chicago, 111., U.S.A. 
Gartshore-Thomson Pipe & Fdry. Co., Hamilton. 

Ont.
Jack & Co., Watson, Bell Telephone Bldg., Mont­

real, Que.
Mechanics Supply Company, Quebec, P.Q.
Peacock Bros., Montreal, Que.

(Continued on Page 84)

Lathes
Mussens Limited. Montreal, Q-ie.
Peacock Bros., Montreal, Que.

Mussens Ltd., Montreal, Que
Lathes, Automatic
Potter & Johnston Machine Co. Pawntucket, U.S.A

Locomotives, Electric
Canadian General Electric Co., Toronto, Ont. 
Jeffrey Mfg. Co.. Columbus, Ohio, U.S.A.

Graphite
Dixon Crucible Co.. Joseph, Jersey City, U.S.A. 
Hamilton Facing Mill Co., Ltd., Hamilton, Out. 
Paxson Co., J. W„ Philadelphia. Pa., U.S.A. 
Smith Foundry Supply Co., J. D., Cleveland, 

Ohio, U.S.A.
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RIDOUT & MAY8EECURTIS ENGINEERING SPECIALTIES.
Solicitors of patents

Counsel Solictors and Kxperts in
PATENT SUITS

Agencies in the leading countries of the world 
John G. Ridout, 103 «ay St. J. E. Maybee, 

Barrister, etc.

WATER PRESSURE REGULATOR
N FOR PULP AND PAPER MILLS, 

DWELLINGS AND DOMESTIC PURPOSES. 
HOTELS AND PUBLIC BUILDINGS.

Mech. fc.ng.Toron to.f j

$65GOES LIKE SIXTY
SELLS LIKE SIXTY 

h SELLS FOR SIXTY

I A A** V

V2
lilt® GILSONSend for Catalogue. GASOLENE

•^ENGINE,‘iintiimi
For Pumping, Cream 

^Separators, Churns, Wash Ma- 
chines, etc. FEEB TRIAL 

HHE Ask for catalog-all sizes 
Guelph, Ontario.

JULIAN D’ESTE COMPANY 24 Canal Street 
j BOSTON, Mass. 1

GILSON MFG. CO. LTD. Sept-
115 YORK STREET

Steel Castings ot every description 
for Electrical Machinery ; Dredging 

Rolling and Sugar Mill Machinery ; Locomotive, Railroad and 
Bridge Work, etc.
mjm mb a Steel Castings ot all shapes and sizes, from 1 lb
fwBGi1f\rrÊËL up. Superior for Crankshafts, Gearing and 
other purposes where great wearing results are required.

STEEL OPEN HEARTH

Stone Crushers and Grinders.
Steam Road Rollers.

Eire Engines Steam and Gasoline. 
Bricks Pressed and Enameled. 

“Roman” building stone.MMES CHESTER STEEL CASTINGS CO.,
Works—CHESTER, Pa. Office—407 Samson St. PH I LA.

CORRESPONDENCE SOLICITED

"Tamco”
Crushed Stone

for Concrete 
Roofing and 
Macadam.

Robb Power Plants 1

I. A. Morrison & Co.
MONTREAL.204 St. James Street, 

Telephone Main 4532.mjm
WoooEvgrayiag
PhoToEvoravi/vg

Halftones

É;: a i LÆ 
mm

19 3

01À
■ I -

. J OR ANY CLASS OF ENGRAVING 
FOR ADVERTISING PVRP9SES. 

CATAL9GVES.MAGAZIAIES.&C
We design and contract .for steam power plants and maintain an experienced and 

thoroughly practical engineering staff that is at the service of our customers. J.L.JonesEng.G>
IGÔBaySt-TorontoRobb-Mumford Boilers, 

Return Tubular Boilers,
Corliss Engines,
High Speed Vertical Engines,
Medium Speed Horizontal Engines, Water Tube Boilers.

= T h e e=

ENGINEERING TIMES
Robb Engineering Co., Ltd. THE WEEKLY NEWSPAPER 

OF COMMERCIAL ENGIN­
EERING.AMHERST, N. S.

nintrint Off in An i f 320 Osslngton Avenue, Toronto. Wm. McKay, Manager IJiSiriCT UIÏII1BS . Bell Telephone Bldg., Montreal., Watson Jack, Mgr. 
uiuuiui uiiiuuu i ^ 355 Carlton Street, Winnipeg, J. F. Porter, Manager

32 PAGES

PRICE TWOPENCE
Annual Subscription, 10s., 10d. 
Foreign 13s., Od.

ADVERTISEMENTS
Prepaid Advertisemen s, clanelfWl under head­
ings : Tenders — Appointments Open — Situations 

Wanted—Partnerships—Wanted—For Sale, &c.
By the Line—Four Lines or under. 2 each addi.

tional line, 6d-; the Line Averages Six Words. 
By the Inch, 6/-per inch, Single Column, One 

Insertion

CAMERON SEPTIC TANK COMPANY
Plans, Specifications and Estimates furnished for the 
Septic Tank System of Sewage Disposal (patented)

GOLD MEDAL AWARD, ST. LOUIS, 1904
PATENTS: THE PROCESS OF SEPTIC TREATMENT IN OPEN OR CLOSED TANKS.
FITTINGS AND APPARATUS FOR SAME. AUTOMATIC ALTERNATING GEAR FOR FILTERS.

No Chemicals. No Shidge. Low Cost in Construction. Nominal Annual Expenditure.
Automatic Throughout..

H. D. WYL.LIE, Gen’L Mgr., ai2-ei3 Monadnock Block, Chicago. Ill,

A system applicable alike to the largest 
population, villages and private 

country residences.

SUBJECT TO DISCOUNT 

20% off 13 Insertions; 25% off 26 Insertions* 
33J% off 52 Insertions.

CHIEF OFFICE: 6 BOUVERIE STREET' 
LONDON, E.C.



Mechanics Supply Company, Quebec, P.Q.
Morse Twist Drill & Machine Co., New Bedford, 

Mass., U.S.A.
Seaming Machines, Double 
Bliss Co.. E. W., Brooklyn, N.Y., U.S.A. 
Separators, Steam
Babcock & Wilcox, Ltd., Montreal, Que 
Canada Foundry Co., Toronto, Ont.
Crane Co., Chicago, 111., U.S.A.
Darling Brothers, Limited, Montreal, Que.
Peacock Brothers, Montreal, Que.
Sheldons, Limited, Galt, Ont.
Separators, Metal
Toronto & Hamilton Electric Co., Hamilton, Ont.
Shafting
Goldie & McCulloch Co., Ltd., Galt, Ont 
Wilson & Co., J. C., Glcnora, Ont. •

Shaping Machines.
Peacock Brothers, Montreal Que.
Potter & Johnston Mach. Co., Pawtucket, U.S. 
Smith & Coventry, Ltd., Manchester, England.
Shears '
Bliss Co., E. W„ Brooklyn, N.Y., U.S.A.
Mussens I imited Montreal, Quebec.
Peacock Brothers, Montreal, Que.

Shovels, Steam
Beatty & Sons, Ltd., M., Welland, Ont. 
Allis-Chalmers-Bullock, Ltd., Montreal, Que.
Canada F«*undrv Co , Toronto, Ont.

..lx, luuiinvai, yuc.
i . w, Toronto, Ont.

Canadian Rand Co.. Ltd., Montreal, Que.
Hayward Co., 07 Cedar St, New York, U.S.A. 
Mussens Limited., Montreal, Que.
Poison Iron Works, Ltd., Toronto, Ont.
Sheet Metal Work
Greening Wire Co., Ltd., B., Hamilton, Ont.

Purifiers.
Abbott, Wm., Montreal, Que.
Babcock & Wilcox, Ltd., Montreal, Que

Purifier, Electric
Hansen, C. E., Huntingdon, Pa., U,S, A.
Railway Supplies
Canada Foundry Co , Toronto, Ont.
Mussens Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.
Ratchet Drills, Universal
Armstrong Bros. Tool Co., Chicago, 111., U.S.A. 
Mussens Limited, Montreal, Que.
Reamers
Abbott, Wm., Montreal, Que.
Mechanics Supply Company, Montreal„Que.
Morse Twist Drill & Machine Co., New Bedford. 

Mass.. U.S.A.
Museens Limited, Montreal, Que.
Regulators, Pressure
Davis Regulator Co., G. M., Chicago, 111., U.S.A. 
Mason Regulator Co., Boston, Mass., U.S.A. 
Peacock Brothers, Montreal, Que.
Rheostat
Canadian General Electric Co., Toronto, Ont.
Canadian Westinghouse Co.. Ltd., Hamilton, Ont. 
Toronto & Hamilton Electric Co., Hamilton, Ont.
Road-making Machinery.
Waterous Engine Works Co., Ltd., Brantford, Ont.
Rock Crushers
Canada Foundrv Co., Toronto, Ont.
Mussens Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que
Roofing
Barratt Mtg. Co., New York, U.S.A.

Roof Paint
Dixon Crucible Co., Joseph, Jersey City, U.S.A.
Rope, Manilla and Wire
Leslie & Co., A. C., Montreal, Que.
Mussens Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.
Rules, Steel and Wood
Lufkin Rule Co., Saginaw, Mich., U.S.A.
Mechanics Supply Company, Quebec, P.Q.
Safes
Goldie & McCulloch Co, Ltd., Galt, Ont.
Sand Washing Machinery
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A.
Sand Blast (Injector)
Canadian Rand Co., Ltd., Montreal, Que.

Sand Blast Machines
Canadian Rand Co., Ltd., Montreal, Que.
Mussens Limited, Montreal, Que.
Peacock Bros., Montreal, Que.
Saw Mill Machin-ri
Allis-Chalmers Bullock, Ltd., Montreal, Que.-1 
Peacock Brothers, Montreal, Que.
Mussens Limited, Montreal, Que.
Waterous Engine Works Co., Ltd., Brantford, Ont.
Scales, Drafting
Lufkin Rule Co., Saginaw, Mich., U.S.A.
Mechanics Supply Company, Quebec, P.Q

Screw Drivers, Ratchet
Mechanics Supp y Companv, Quebec. P.Q. *
North Bros. Mfg. Co., Philadelphia, Pa., U. A

Screw Plates

Sheaves
Jeffrey Mfg. Co., Columbus, Ohio, U.S.A.
Mussens Limited Momreal, Quebec.
Ship-Builders
Jack & Co , Watson. Montreal. Que.
Poison Iron Works, Ltd., Toronto, Ont.
Smoke Stacks
Canada Foundry Co., Toronto, Ont.
Goldie & McCulloch Co., Ltd., Galt, Ont 
Waterous Engine Woiks Co , Ltd., Brantford, Ont.

Springs
Montreal Steel Works, Montreal, Que.
Springs, Rubber
Gutta Percha & Ruboer Mfg. Co., Ltd., Toronto,
Stamp Batteries
MusSens, Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.
Stamp Mills
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Cramp & Sons Ship & Eng. Bldg. Co., Wm., Phila., 

Pa., U.S.A.
Jenckes Machine Co., Ltd., Sherbrooke, Que. 
Mussens Ltd., Montreal, Que.
Peacock Bros., Montreal, Que.
Steam Accessories.
Babcock & Wilcox, Ltd., Montreal, Que.
Steam Hot Blast Apparatus
Sheldons, Limited, Galt, Ont.
Steam Specialties
Canada Foundry Co., Toronto, Ont.
Crane Co., Chicago, 111., U.S.A.
Kerr Engine Co Limited, Waikerville, Ont. 
Davis Regulator Co., G. M., Chicago, 111., U.S.A. 
Lunkenheimer Co., Cincinnati, Ohio, U.S.A. 
Peacock Brothers, Montreal, Que.
Penberthy Injector Co., Ltd., Windsor, Ont. 
Sheldons, Limited, Galt, Ont.
Steel for Concrete Reinforcement
Buffalo Steel Co., Tonawanda, N.Y.
Steel, Bars

Abbott, Wm., Montreal, Que. 
Buffalo Steel Co., Tonawanda, N.Y.

[

Steel Plates
Jack & Co., Watson, Montreal, Que.
Steel Pressure Blowers
Mussens Limited Montreal. Quebec.
Sheldons, Limited, Galt, Ont.
Steel, Sheet
Abbott. Wm., Montreal, Que.
Jack & Co., Watson, Montreal, Que.
Leslie & Co., A. C., Montreal, Que.
Peacock Bros., Montreal, Que.
Williams & Dadson, Wayland, Board of Trade 

Bldg., Montreal, Que.
Steel, Special
Peacock Brothers, Montreal, Que.

I

Steel, Speedicut High Speed
Montreal Steel Works, Montreal, Que.
Steel, Structural
Canada Foundry Co., Toronto, Ont 
Dominion Bridge Co., Ltd., Montreal, Que. 
nternational Steel Co., of Canada Ltd., Montreal, Que.
Steel, Tool
Abbott. Wm.. Montreal. Que
Montreal Steel Works, Montreal, Que.
Mussens 1 imited Montres1, Quebec.
Peacock Bros., Montreal, Que.
Stokers
Canadian Westinghouse Co.* Ltd., Hamilton, Ont.
Stokers, Mechanical.
Babcock & Wilcox, Ltd., Montreal, Que.
Stone Crushers and Screens
Dartnell, E. F., 157 St. James St., Montreal, Que.
Mussens Ltd., Montreal, Que.
Peacock Brothers, Montreal, Que.
Waterous Engine Works lo., Ltd., Brantford, Ont.
Street Cleaning Implements
Mussens Ltd., Montreal, Que
Super-Heaters.
Babcock & Wilcox, Ltd., Montreal, Que.
Surveying Instruments
Harrison & go., Montreal, Que.
Stanley & Co., London, England.
Switchboards, Telephone
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Canadian Westinghouse Co., Ltd., Hamilton, Ont.
Mechanics i*upp y 1 ou.pam , Quebtc, P.Q.
Toronto & Humiiton"Electric Co., Hamilton, Ont.
Switches
Montreal Steel Works, Montreal. Que.
Peacock Brothers, Montreal, Que.
Toronto & Hamilton Electric to., Hamilton, Ont.
Tanks, Septic
Cameron heptic Tank Company, Chicago, 111.,1 U.S.A.
Tanks, Steel and Iron
Canada Foundry Co.. Toronto, Ont.
Cramp & Sons Ship & Eng. Bldg. Co., Wm., Phila., 

Pa., U.S.A.
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Morris Co.. I. P-, Beach & Ball Sts., Phila., Pa..

(Continued on Page 82.)

Classified Advertisers’ Directory—Con’d.
FOR ALPHABETICAL INDEX SEE 

PAGE 3.

Pipe, Sewer
Peacock Bros., Montreal, Que.
Pipe Threading Tools
Mechanics Supply Company, Quebec, P.Q.
Musseos J-imiied, Mont.eai, Que.
Pipe, Wood Stave
Dominion Wood Pipe Co., Ltd., New Westminster, B.C

Pipe, Wood
PeacocK Bros., Montreal, Que.
Pipe and Fittings.
Mechanics Supply Company, Quebec, P.Q.
Piping.
Baocock & Wilcox, Ltd., Montreal, Que.
Planer Tools
Armstrong Bros. Tool Co., Chicago, III., U.S.A. 
Mussens Limited, Montreal, Que.

Planers
Mussens Limited, Montreal. Que.
Peacock Bros., Montreal, Que.
Smith & Coventry, Ltd., Manchester, England.
Plants, Surface and Jet Condensing
Allen Sons & Co , Ltd., W. H. Bedford, England.
Pneumatic Tools
Allis-Chalmers-Bullock, Ltd., Montreal, Que. 
Canadian Rand Co.. Lid., Montreal, Que 
Hamilton Facing Mill Co., Ltd., Hamilton, Ont. 
Mussens Limited, Montreal, Que.
Peacock Bros., Montreal, Que.
Powder
Hamilton Powder Co., Hamilton, Ont.
Presses, Baling

Mussens Limited, Montreal, Que.
Perrin & Co., W. R., Toronto, Unt.
Presses, Celluloid
Perrin & Co.. W. R., Toronto, Ont.
Presses, Cider
Perrin & Co., W. R., Toronto, Ont.
Presses, Hydraulic and Power
Canada Foundry Co., Toronto, Ont.
Jenckes Machine Co., Ltd., Sherbrooke, Que. 
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Mussens Limbed, Montreal, Que.
Peacock Bros., Monti 1, Que.
Perrin & Co., Ltd., Wm. R., Toronto, Ont.
Presses, Power Screw, Hydraulic, Filter

and Die

s

Mussens Limited, Montreal, Que.
Perrin & Co.. W. R., Toronto, Ont.
Presses, Sheet Metal Working
Bliss Co., E. W.. Brooklyn, N.Y., U.S.A. 
Mussens Limbe L Montreal, Que.
Presses, Vulcanizing
Perrin & Co.. W. R. Toronto, Ont.
Pressure Regulators
Davis Regulator Co., G. M., Chicago, 111., U.S.A. 
Mason Regulator Co.. Boston, Mass., U.S.A.
Pulleys
Jenckes Machine Co., Ltd., Sherbrooke. Que 
McDougall Caledonian Iron Works Co., Ltd., John, 

Montreal, Que.
Mussels Limited, M -ntrea1. Que 
Smart-Turner Machine Co., Ltd.. Hamilton. Ont. 
Waterous Engine Works Co., Ltd., Brantford, Ont. 
Wilson & Co., J. C., Glcnora, Ont.

Pulp Mill Machinery
Tenckes Machine Co.. Ltd., Sherbrooke, Que. 
Waterous Engine Works Co., Ltd., B rani ford, Ont.
Pumps
Canada Foundry Co., Toronto, Ont.
Canadian Ran-t Co. LMm Montreal, Que.

Davey & Co., Ltd., Sun Fdry., Leeds.Hathorn.
England.

Mechanics Sun^lv Comnan*-, Quebec, P.Q. 
Mu^ens Limited, M'"mtreal. Quo.
Peacock Brothers. M^nt^al, Que.
Pumps, Centrifugal
A'lon ^onq fk Co . T.tri , V' H. Bedford, England. 
Beatty S’ Sons. Ltd.. M.. Welland, Ont.

Canada Foundry Co., Toronto, Ont.
Cramn & Sons Ship & Eng.

Pa.. U.S.A.
Morris Co., I. P., Beach & Ball Sts., Phila., Pa., 

U.S.A.
Mussenc Limited. Montreal, Que.
P^aco^k Brn*her«. l, Que
Wa,er”iis Er,0’ln'> Wi^'s Co., Ltd., Brantford, Ont.
Pumps, Hydraulic
^«rr'n & Co . 'V. R Trv-nr,f-x

Pumps, Irrigation and Mine
Cramn Sr cn"s ^hip Sr F.ng. Bldg. Co., Wm.. Phila.. 

Pa.. TT.S.A.
P«arork Bribers, Montr®-'1. Que.
Pumps, Steam and Power

Bldg. Co., Wm., Phila.,

A11ln-Ch'i1merq-Pii11n/'1c. Ltd.. Montreal, Que. 
Canada Foundry Co.. 'Toronto, Qnt.
Darling Brothers. T imited. Montreal, One.

S’ MnOtillnrh Co. T.td Cnit Ont. 
lefcDoiigal! Calednnian Iron Works Co., Ltd., John.

Montreal, Que.
Muse»ns f ‘mited '^nntren',
*VarnrV Bros.. Montreal, One.
Perrin S’ Co.. T td.. Wm. R.. Toronto. Ont. 
«mart-Tvrner Machine Co.. T.td . Hamilton. Ont. 
Waterous Engine Works Co., Ltd., Brantford, Ont.
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Nothing for Necessities —Nothing for Repairs
When you buy Amatite everything is included in the 

FIRST COST.
There is no cost for EXTRAS, because nails and cement 

for laps are furnished free with every roll.
There is no MAINTENANCE cost, because its mineral 

suriace makes painting and ct atit g absolutely unnet est at y
There is no REPAIR COST, because Amatite is so con­

structed that it needs no attention after it is once laid on 
the roof.

There is no LABOUR cost, because Amatite is so easy to 
lay that you can do the work yourself.

The first cost is the only cost—THE FINAL COST.
Amatite is the only Ready Roofing embodying every good 

point that a roof should p ssess.
Heat and cold, rain and sniw, acids and chemicals do not 

affect it, and in addition to this its mineral surface makes it 
one of the best firereta'dems known It is tooling at its best

Paris is experimenting with the latest thing in pavement. 
They call it steel pavement, but it is really a concrete pave­
ment re-enforced with a steel framework. The trial section 
of it has been laid on the Rue Saint-Martin, in front of the 
Conservatoire of Arts and Industries.

The metal part of the pav’ement is a plate of perforated 
steel with strong bolts of steel running through it between 
the perforations, 
steel harrow, only the prongs project equally on each side, 
and they are square and blunt.

The plates are arranged close together on a bed of rough 
concrete such as is used for wood block pavement. Then 
a specially prepared cement is shovelled upon them in a soft 
condition and rammed dçwn until it makes a solid mass, 
with the steel frame just levelled off evenly with the upper

Each section has some resemblance to a

tips of the prongs. !
The steel prongs are so close together that the shoe of i 

horse and every wheel of any width must rest in part i 
them and in part on the cement. It is expected in this ! 

way to secure a highly durable but distinctly uneven surface, | 
which horses will have sure footing in all weathers,

every
Oil

one on
and on which they can secure the necessary purchase to pull 
heavy loads.

It will be superior to asphalt in ultimate economy and to 
wood, both in the better footing that it affords to horses, and 
in the fact that it will not admit of dangerous ruts develop 

The sample laid cost $5.40 a square metre, a littleing.
'rrtore than a square yard, but when the work is done on a 
large scale it is believed the price can be cut to about $4.50. 
The life of such a pavement without serious repairs is esti­
mated at ten years as a minimum.
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Limited,The Paterson Manufacturing Co '!
Canadian Agents 

Montreal WinnipegToronto
Halifax N.S.St. John N B.

STANLEYT. COOKE & SONS,
LIMITED,

LONDONof

LONDON and YORK, England,
LARGEST MANUFACTURERS OF 
SURVEYING AND DRAWING 
INSTRUMENTS IN THE WORLD.

Beg to announce that they are now 
manufacturing new patterns of

Transits and Levels
specially suitable for the Canadian 
Market. They are also issuing a new 
illustrated catalogue giving prices of 
instruments, delivered, duty paid in 
the Dominion. Agencies are being 
arranged in the principal cities, and 
meanwhile information may be ob­
tained concerning these new patterns 
from

0 2

M

■tt
1» j m

Patent Gradiometer. Saves much time in Railwa and Drainage work, 
Full description on application.

MR. CHAS. POTTER, 85 Yonge Street, 
TORONTO. Please send for our H 41 Catalogue (post and duty 

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

W. F. STANLEY & CO., Limited14 GREAT CHAPEL STREET,
Great Turnstile, Holborn, London, W.C.

Westminster, London, England.

«I HARRISON & CO.
S3 Metcalfe St., Montreal

Dealers in

» Drawing Materials. Architects’ and 
Engineers’ Supplies.

REPRESENTING

KEUFFEl & ESSER CO.
IS7 Fuit .n SL. NEW YORK

ST- LOUIS
Drawing Materials,

Surveying Instruments, Measuring Tapes, Etc. 
550 page catalogue on request.

SAN FRANCISCOCHICAGO
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ÎÏE

«5
 °

!§
=•

s =
 «ill>-
3

Ü
 T1

« 8
 3

< y
 CD 

2 =
 CD hz 1-
3

3|
’H

.
*1

* i ip



82 THE CANADIAN ENGINEER. July 5, 1907.

Classified Advertisers’ Directory—Con’d. Traps, Steam
FOR ALPHABETICAL INDEX SEE Canada Foundry Co., Toronto, Ont.

PACE 3. Crane Co., Chicago, III., U.S.A.
Darling Bros., Ltd., Montreal, One.
Sheldons,^“Limited; ^ ^*

Water Columns
Lunkenheimer Co., Cincinnati, Ohio, U.S.A.
Peacock Brothers, Montreal, Que.

Water Softening Apparatus.
Babcock & Wilcox, Ltd., Montreal, Que.

Water Works Supplies
Canada Foundry Co., Toronto, Ont. «ci»
Gartshore-Thomson Pipe & Fdry. Co., Ltd., Hamil- 
KeirEngine Co., Limited, Walkreville, Ont.
Mechanics Supply Company, Quebec. P Q •

ton, Ont
Peacock Brothers, Montreal, Que.

Weighbridges
Peacock Bros., Montreal, Que.
Weighers, Suspended
Denison & Son, Ltd., Samuel, Hunslet 

Leeds, England.
Welding Apparatus, Pipe
Wm. Abbott, Montreal, Que.

Wheelbarrows
Hamilton Facing Mill Co., Hamilton, Ont.
Mussens Ltd., Montreal, Que
SmiOhi«f0USA SuPP,y Co ’ J- D- Cleveland,

Tapes, Steel Measuring
Lufkin Rule Co., Saginaw Mich., U.S.A.
Mechanics Supply Company, Quebec, P.Q.

Taps and Dies
Abbott, Wm., Montreal, Que.
Geometric Tool Co., New Haven. Conn., U.S.A.
Mechanics Supply Company, Quebec, P.Q
Peacock Bros., Montreal, Que.

Telephone Supplies
Jack & Co., Watson, Montreal, Que.
Kellogg Switchboard & Supply 

U.S.A.
Munderloh & Co., Montreal. Que.
PHn^rnrEIC<?n,C Co- Ltd- Montreal, *ue.
Pringle Co., Ltd., R. E. T., Montreal, Que.

Testing Machines
Denison & Son, Ltd., Samuel, Hunslet 

Leeds, England.
Hamilton Facing Mill Co., Hamilton, Ont.
Mussens Limited, Montreal, Que.
Peacock Brothers, Montreal, Que.

Threading Tools
Mechanics Supply Company, Quebec, P.Q.

Tool Grinders
lu" u-sa-

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

Trolleys
Canadian Rand Co., Ltd., Montreal, Que 
Mussens Limited, Montreal. Que
YaIeU &S T°Ane Mfg" Co - New York, N.Y.,

Trucks
Canada Foundry Co., Toronto, Ont.
Mussens Limited, Montreal, Que.
Sheldons, Limited, Galt, Ont.

Turbines
AIlis-Chalmers-BuIIock, Ltd., Montreal, Que. 
Canadtan Westinghouse Co., Ltd., Hamilton, Ont. 
Jenckea Machine Co., Ltd., Sherbrooke, Que. 
Mor™sC“" L p-> Beach & Ball Sts., Phila., Pa.,

Co., Chicage, 01.

Fdry.,

Wilson & Co., J. C., Glcnora, Ont.
Tyres
Jack & Co., Watson, Montreal, Que.

Fdry.,

Universal Cutter and Tool
^tT^TX^?°QU?neianiti- °- U-S-A- Winches

Mussens Limited, Montreal,'Que
Ya'CU&STÂWne Mfe- Co- New York, N.Y.,

Wire

Wire and Cable

Wires and Cables, Insulated
Canadian General Electric Co.. Toronto, Ont.
Pl?ir n,rJ, Sl,PPly Compariy, Quebec. P.Q.

real. Que.1 W°rl“’ Ltd- Eu*«« F- Mon*.
I Wire & Cable Co., The, Montreal, Que.

Wire Chains
Greening Wire Co., Ltd., B.. Hamilton, Ont
Wire Cloth
Greening Wire Co., Ltd., B„ Hamilton, Ont
Wire Rope
Tackningr„Wiw ,Co- Etd" B - Hamilton, Ont 
Jack & Co., Watson, Montreal, Que.

MoZTJ:§^ P Q
pS!B™H'Ctrâ; £‘t:Toronto’ °nt-

Wire, Switchboard
Ke"u.S AWitChb0ard & Supply Co > Chicago, HI,
Wire k Carle Co., The, Montreal, Que.

Woodworking Machinery
G*. Ont.

Peacock Bros., Montreal, Que.
Waterous Engine Works Co., Ltd.

Valve Reseating Machines
Darling Bros.. Ltd.. Montreal, Que.

Valves
Babcock & Wilcox, Limited, Montreal.
Canada Foundry Co., Toronto, Ont.
Dav.s Regulator Co., G. M., Chicago. 111., U.S.A.
Kerr Engine Co., Ltd., Walkerville. Ont 
Mechanics Supply Company, Quebec, P.Q.
Peacock Brothers, Montreal, Que.
Sheldons, Ltd., Galt, Ont.
Valves, Hydraulic, Safety, and Reducing

Mussens Limited, Montreal, Que Canada Foundry Co., Toronto, Oat.
Peacock Brothers. Montreal, Que. Crane Co., Chicago, 111., U.S.A
Smith ft Coventry, Ltd., Manchester, England ! 5,r!to,f BV>«.. Ltd., Montreal, Que.
rr , „ , 8 Duvis Regulator Co., G. M„ Chicago, 111., U.S.A.
tools, Steel Mason Regulator Co., 158 Summer St. Boston.
. „ Mass., U.S.A
Leslie * Co.. A. C„ Montreal. Que. Mor™ Co., I. P„ Beach ft Ball St.„ Phila., Pa.,
Track Jacks u.s.a.
Canada Foundry Co., Toronto, Ont.îsssMa Que-
Transformers
Allis-Chalmers-BulIock, Ltd., Montreal, QueCanadian General Electric Co., Toron toiOnt. ° '
Canadian Westinghouse Co.. Ltd..

Transits and Levels
Ber,Mast., UrsV L" 37 Wi,,i— S‘-. Boston.

Peacock Brothers, Montreal, Que.

Transmission Machinery
cin,.^nmwr,"5UlL0ckl L‘d- Montreal, Qae.
Gotor R M r n®\°T Cr°- Ltd- Hamilton. Ont.
Goldie & McCulloch Co, Ltd., Galt, Ont
Mussens Limited, Montreal, Q„e 
Peacock Brothers, Montreal, Que.

«STS' Pf &SJt SE*

Tools, Machinists

Valves, Rubber
GUttOmerCha & Rubber Mfe" Co- Ltd., Toronto,

Vaults
Goldie ft McCulloch Co, Ltd., Galt, Ont. 
Ventilating Apparatus, Blowers and Bel­

lows
KrLS'M^Qu^ Hami,,°n’ °nt-

Sheldons, Limited, Galt, Ont
Vises

Hamilton. Ont.

Jack ft Co., Watson, Montreal, Que.
Leslie ft Co., A C., Montreal, Que.
Mechanics Supply Company, Quebec. P.Q.
Mussens Limited, Montreal, Q
Parker Co., Chas., Meriden, Conn., U.S.A. 
Potter ft^Johnston Machine Co., Pawtucket, R.I.,

Prenv V X't” Co-' 44 Barclay St, New York,
IN.x.f U.u.As

, Brantford, Ont.
Wrought Iron Works
Canada Foundry Co., Toronto. Ont.
Waterous Engine Works Co., Ltd.. Brantford, Cut.

Wagons, Contractors’
Mussens Ltd., Montreal, Que

The HEROULT PROCESS 
ELECTRIC °S MELT I IMG
__ _ For Particulars apply to
R- Turnbull, Gen. Agent for Canada
SPADI A GARDENS, TORONTO,

Ontario.

TRADE inquiries. mgs; E. D. Pitt, Niagara Falls, Metallic Re-inforcements 
for Concrete Structures ; Sydney Turner, Toronto, Ont., 
Friction Clutches ; M. J. Haney, Toronto, Ont., Subaqueous 
Concrete Depositors; J. C. King, St. Catharines, Ont., 
Acetylene Generators; R. Balfour, Ottawa, Ont., Methods 
for Manufacturing Railway Ties ; A. Merner, Waterloo, Ont. 
Interchangeable Gears for Traction Engines ; W. Corbett’ 
Smith Falls, Ont., Sheet Metal Window Sills ; G. McAvitv St’ 
John, N.B Semaphores ; W. R. Hampden, Toronto, Ont 
Hea ers, A. E_ Caron, Ottawa, Ont., Separable Couplings •’ 

J",„ ^ds’ Toront°. Ont., Clutches; T. J. MacLaughlin 
Ottawa, Ont., Grain Doors for Railway Freight Cars. ’

CitvTTr i0llrinffu in?ui,ries have been received from the

îa.’ïï ”

copper and brass rods and other general metal and ’hardware

Canadian Patents—A. E. Henderson, Toronto 
Apparatus for Regulating the Temperature of Ont., 

air in Build-



EUGENE F. PH/LUPS ELECTRICAL WORKS, LTD.t and Insulated Electric 
Wires

are
TORONTO STORE,
67 ADELAIDE STREET 
EAST.

GENERAL OFFICES 
AND FACTORY, 
MONTREAL, Canada.

■

DART PATENT UNIONRAYMOND CONCRETE PILES ASK ABOUT IT.
endorsed by

U. S. Government, Leading Engineers and Architects
CANADIAN FAIRBANKS 

Co., Limited,
A SHELL or FORM for every Pile

No working in the dark.
Have the best and save money.

needs—we do the rest.

Large tapering Piles.
:■J

WINNIPEG VANCOUVER' Tell us your

MONTREAL TORONTORAYMOND CONCRETE PILE GO. OF CANADA
Coristine Building, Montreal.

SiTHE CANADIAN ENGINEER

VIRE SCREENS
Perfor-for every class of work, 

ated Metal of Steel, Copper, Brass, 
Zinc, for all purposes. Special at­
tention given to miners requirements.

*

ft-
%8 THE B. GREENING WIRE COMPANY, LIMITED.

Montreal. One.Hamilton. Ont.

Does Your Advertisement reach any but those
Interested ? Should It ?

WHY should you as a manufacturer of cemenf, cerne», machine,, and supplies of every *«■»*»*? 
vo„ advertisement in a journal fha, ,going to a few of the interested ones possrbly) has 
nrobably the bulk of it being waste circulation so far as you are concerned . Y ou may e 1

j vet you have been wondering why the results have not been forthcoming.
„„ 6e i„„ planning ,h= adverMng campaign. ,h,„ «... right and ua. onl, ,he k"°" ■"

A. the onl, jonrnnl pnbli.hed in Canada, de.eled exclu,W-l, to

You

ian Cement an
struction, the every day users of cement.
kindof'machinery andlppliet^Are you getting your share of this business ?can be no

Advertising Rates and copy of Journal sent on request.Reach the actual Purchaser direct.
CANADIAN

CEMENT AND CONCRETE REVIEW
MONTREAL WINNIPEG VANCOUVERTORONTO

3,
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uBlake & Knowles” Ste“NOVO” r unips<«iii

No other Pump of better Vvorkmanship 
A Pump you can depend upon.

HIGH SPEED
Steam Pumps, 
MiningPumps, 

Centrifugal 
Pumps.

iiteSfcMilling Cutters, Twist Drills, 
Reamers, Drill Rods.a I Round, Square and Flat 

Cutter Blanks.~.z
e Large Stock on 

hand for 
Immediate

NSquare Cutters for Tool Holders.

Shipment

WILLIAM ABBOTT R. H. BUCHANAN & COMPANYMontreal334 St. James St.
234 Craig Street, West MONTREAL

STEAMThe Cheapest Power from Fuel AND
POWER
PUMPS

TRit

PLUNGER
PUMPS

For any service up to a water pressure of 300 pounds.

PACKED PISTON PUMPS
!: AUTOMATIC FEED PUMPS AND RECEIVERS. COMPOUND 

DUPLEX PUMPS.
CENTRIFUGAL PUMPS. STEAM A OIL SEPARATORS.

"G ">«55
'INDEPENDENT JET CONDENSERS.

12 Plants erected last year in Canada, from 20 to 100 h.p. 
running on Wood, Peat, Anthracite, or Sawdust. ,»<SMART-TURNER MACHHtE CO.»»'"

J, de CLERGY, C. E,, 363 Dorchester St., Montreal. HAMILTON / CANADA

j. c. McLaren
BELTING Co

The
TORONTO
MONTREAL

F I&

SADLER a HAWORTH
TANNERS B MANUFACTURERS OF

OAK LEATHER BELTING 
an d LACE LEATHER 

HYDRAULIC & MECHANICAL LEATHERS
«

DEALERS IN GENERAL MILL SUPPLIES
Toronto.

9 Jordan St.
Montreal.

Corner.William & Seigneurs Sts.

The best all-around Vise 
in the World.The Parker Vise

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 catalogue and if you are thinking of purchasing a Vise you certainly will 
choose a Parker.

The Charles Parker Co.,
Office and Factory,

Meriden, Conn.
New York Salesrooms,

32 Warren St. F


