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Chain Hoists and 

Trolleys. All capacities.

Norton Jacks for all pur­
poses, Ball Bearing 
Cone Bearing & Ratchet
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MUSSENS LIMITED
Montreal Toronto Cobalt Winnipeg Vancouver

Write for Catalogues and Prices

Our Stock of Barrows is 
the most complete in 
the Dominion.

Trucks of all sizes and for 
all uses.
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i SPY No additional Tonnage required to acquire 
•‘Safety." The tie gives that, and thus you save 
in the "cost of your structure—Do you realize 
what a sure proposition the

Slits-Flanged 
No Lost

Not a Bike—It does not run or slip— Section 
Not a Razor—It does not cut—

A SAFETY
oO*

INNER-BOND BAR FOR CON- 
CRETE REINFORCEMENT IS?

U. S. and Foreign Patents ARTHUR. PR.IDDLE
Send Specifications to the Home Office

BAR.th« Protected byBut a
San Francisco, Cal,, U.S.A.C. B. RUSHMER, C.E.

Chief of Engineering Department

Our Book Department can furnish 
any book on engineering published. 
Send for our latest list.

THE

CANADIAN
M. Beatty & Sons, Limited, Welland, Ont. E1NG11NEER

MANUFACTURERS OF

Dredges, Ditchers,
^3* Derricks, Steam Shovels,

rrjir 1 j Steel Dump and Deck Scows,
JH 11 Submarine Rock Drilling Machinery, 
ySIrfj Centrifugal Pumps for Water and Sand, 
§§§r Stone Derricks, Clam-Shell Buckets,
’“”Sl Steel Skips, Coal and Concrete Tubs, 

and other Contractors’ Machinery

reaches weekly the 
LEADING Civil, Mech­
anical, Railroad, Muni­
cipal and Provincial 
Works Engineers and 
EngineeringContractors 
in ALL parts of Canada 
and many points in the 
United States and 
Europe.

I1

ïfflHi^gïgS

AGENTS
R. Hamilton & Co.E. Leonard and Sons, Montreal, Que and St. John, N B.

Canadian Fairbanks Co., Toronto, Ont. and Winnipeg Man.Vaooouver B.C.

MONTREAL STEEL WORKS, Ltd. All its Readers 
are BuyersManufacturera of

Steel Castings
Add Open Hearth System

Canal Bank, Point St. Charles,SPRINGS. FR06S, SWITCHES, SIGNALS,
MONTREAL.FOR 6TBAM and electric railway

the modern jointing
FOR WATER AND GAS MAINS

LEAD WOOL

R. D. WOOD & CO. “SHRBDDBD LEAD"

Made in England

PHILADELPHIA, PA., U.S.A.
IP

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

Mathews Hydrants and Valves,
POWER 
PLANTS

A Strand of Lead Wool coiled up for transit

GAS PRODUCERSSUCTION
PRESSURE JOHN BARDE & CO.

142 Victoria Street, TORONTO, ONT.
Phone Main 4923

“Just around the corner from Queen and Yonge"

Sole Distributors In Canada for the 
British ManufacturersiI JEFFREY COAL CUTTING —ELEVATING-CONVF.YING-WASHING 

MACHINERY-POWER TRANSMISSION - SCREENING - 
CRUSHING—DRILLING—HAULING—Write for Catalog. Series 
“ U " and mention subjects in which you are especially interested.
THE JEFFREY MANUFACTURING C0„ MONTREAL QUE.

K
>
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The Canadian Bridge Co., Limited
WALKERVILLE, ONTARIO

Railway & Highway BridgesManufacturers of
Locomotive Turn Tables,
^?an™T=rd, ascription.

BRIDGES and BUILDINGSSTRUCTURAL STEEL CO., LTD.. MONTREAL
INDE.X TO ADVE.IkTISEME.NTS.

of Every Description
6000 Tons Steel in Stock

t Once a Month

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

We make the “Dillon" Hinge-Stay and also the “Monarch” 
straight hard stay, both fences made entirely of No. 9 wire. 
Your enquiries are solicited.1
Owen Sound Wire Fence Co., Ltd.

OWEN SOUND. ONT.

6 %
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YOU CAN WORRY ALONG
With a cheap inefficient instrument and do an inferior grade of work, the 
accuracy of which is always open to question, and without credit to yourself.

THERE IS A REASON
whv Ainsworth instruments are worth more than any other make on the 
market and why critical engineers, who take the time and pains to mvesti- 

before they buy, place their order with us.gate
OUR EQUIPMENT

j. finest in the world for the work in hand. Our reputation has been 
made on Precision work, hence we can ill afford to sell an inferior instru-
men, a, any price. SSK".*» S""'

3

illTHE' PRECISION FACTORY«C w
Type BP—5 inch limb »■ iil

Our SPECIAL MULE
GIANT CRUSHER

There is no question 
of Economy or 
Efficiency in the
DEANE TRIPLEX 
POWER PUMPS. The Heaviest Leather 

Belts on the MarketMaterial and work­
manship unsurpass­
ed, for Municipal 
Water Works. 
Boiler feeding and 
general water sup­
ply.

1

Every Foot Solid Leather

d. it. McLaren
Limited.

VANCOUVER 
418 Abbott Street

ST JOHN, N. B 
64 Prince William Street

TORONTO 
King WestWILLIAM PERRY

848 Maplewood Ave.
MONTREAL

PHONE UP 568.. 
Send for Catalogue.

MONTREAL 
309-311 CraigWest

QUEBEC 
21 St, Peter Street

1 v 200

mfwr
.....

j. c. McLaren belting co.,Montreal
Toronto
St. John, N.B.
Winnipeg
Calgary
Edmonton and
Vancouver

The
Manufacturers and Dealers in

Belting, Card Clothing, and 
.----------Mill Supplies.-----------

HARRIS HEAVY PRESSURE BEARING METAL /

best for all machine bearings
NOT CRACK, BREAK OR SQUEEZE

R>
m WILL

Manufactured by

THE CANADA METAL CO. Ltd., TORONTO

DOMINION BRIDGE CO., LTD., MONTREAL, P. Q.
turntables, roof trusses

STEEL BUILDINGS
ELECTRIC <fc HAND POWER CRANES
Structural METAL WORK of all kinds

BRIDGES
angles, plates, etc., in stockCHANNELS,beams,
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Babcock & Wilcox, Ltd.
PATENT

WATER-TUBE BOILERS
DURABILITY

Over 7,000,000 H. P. now in use
ECONOMYSAFETY-rr m

if

ii HEAD OFFICE FOR CANADA—11 PLACE D’ARMES, MONTREALi
Branch Office—Traders Bank Bide., Toronto

•B.&W.' Boiler Fitted with Superheater. Our text-book STEAM sent gratis on request
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A. L. Reading, Manager. ^T. C. Irving, Jr., A.M., Can. Soc. C. E.,Sec"yTHE PIONEER INSPECTION COMPANY OF CANADA 
Expert Inspection—Teats and Reports

STANDARD INSPECTION BUREAU, Ltd.THE CANADIAN INSPECTION CO., Ltd.
Inspectors to Dominion and Provincial Governments 

Representatives at all important Canadian, American and European Work 
Complete Facilities for all classes of Physical Testing & Chemical Determination
Main Laboratory ; 601 Canadian Express Bldg., MONTREAL

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

Inspecting and Consulting Engineers
Expert Examination and Tests of Material and Workmanship. Inspec­
tion of Steel Rails and Fittings, Cars, Locomotives, Bridges, Structural 
Material, Cast Iron Pipe, etc Resident Inspectors located at all impor­
tant Manufacturing Centres.
Head Offices : 1314 Traders Bank Bldg., Toronto

DOMINION BUREAU 
ROBERT W. HUNT & COMPANY, ENGINEERS 

Bureau of Inspection. Tests, and Consultation, THE HILL ELECTRIC MANUFACTURING COMPANY
approved types of Distributing 

Boards and Cabinets
Chemical and Cement Laboratories

OFFICE AND LABORATORIES

CANADIAN EXPRESS, BUILDING, McGILL STREET, MONTREAL 1560 St. Lawrence Street, MONTREAL
CHARLES WARNOCK. Manaeer

“SAMSON”Canada’s Best

THE OWEN SOUND PORTLAND CEMENT CO.,
LIMITED

Beneral Sales & Head Office, Owen Sound, Ont.WRITE FOR PAMPHLET
’CEMENT, HOW TO USE IT, HOW TO BUY IT."

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

EXPANDED METAL 
AND FIREPROOFING 

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

The Standard Adjunct ÿ STEELCRETE -To [Concrete _Plaje$JsNew Office and Factories,
Foot of Fraser Ave., Toronto 

SPECIALISTS IN
REINFORCED CONCRETE CON­
STRUCTION FOR 12 YEARS

SPECIFY SECTION 
AND PHYSICAL QUALITIES

EXPANDED METAL
WE NOW MANUFACTURE

Fenestra Steel Window Sash for 
Power and Transformer Houses, 

Factories, Etc., Etc.
Obtain our estimates and compare wooden sash cost with

1 s<^Stcelcrete><

ENSURES RELIABILITY 
Estimates. Catalogues, Etc. FENESTRA STEEL SASH
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CONSULTING ENGINEERS

Gagne $ Jennings J. STANLEY RICHMOND
CONSULTING ENGINEER 

Power Plants and Expert Electrical Questions; City 
and Subuiban Railways; Iron, Steel, Fuel and Gas 
Chemistry; Mechanical and Mining Engineering ; 
Factory Systemization ; Building Materials.
34 VICTORIA STREET, TORONTO 

Tel. MAIN 5240. cable address “TROLLEY

31. Armât rung
CONSULTING ENGINEER, Consulting and ConstructingM. CAN. SOC. C. B.

ENGINEERS
TORONTO

HARBOURS AND TERMINALS
Lawlor Building,RE. CONCRETE & TECHNICAL LAW CASES

ST. JOHN, N. B.
PHONE MAIN 717

,5 Walker Building,

J. M. SHANLYH. J. H AFFNER,B.Sc.FRANK BARBER M. 2CAN. SOC. C. E. M. AM. SOC. C. H.
Assoc. Member Can. Soc. C E.YORK COUNTY ENGINEER

Steel end Reinforced Concrete Bridges
Plans and estimates furnished. Contracts, 

Specifications and Agreements drawn.
Municipal Bld'g. 57 Adelaide St. E. 

Phone M.1664

CIVIL ENGINEER
Irrigation and Hydraulic Engineer. 

British Columbia and Alberta.
Calgary, Alta.

Room 310, Bo.rd of Trade
MONTREAL

RAILWAYS. BRIDGES, FOUNDA­
TIONS. HYDRAULIC WORKSBox 1667,TORONTO

SMITH, KERRY & CHACEAss. A. I.E.E.A.M.C.S.C.E. ___
DeGASPE BEAUBIEN engineers

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

W.U. Code used. Cable Address "Smithco."
Charles H. IDitcbell 
Pcrcivnl H. IDitcbcllB. Sc.

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

TORONTO WINNIPEG CALGARY
Conjnltlng and Supervising 

Engineers
Cecil B. Smith J. G. G, Kerry W. G. Chace.

HANBURY A. BUDDEN,
PATENT OFFICE

; Hydraulic, Steam and Electric Power Plants 
Industrial, Electrical & Municipal EngineeringCAMERON SEPTIC TANK Co.

CONSULTING ENGINEERS 

Sewage Disposal

MONADNOCK BLOCK, CHICAGO, III.
SAN FRANCISCO : 628 Monadnock Bldg.

MONTRKAI,
F.M.Ch»rt.I.P.A , Barrister, Solicitor 

and Patent Agent
Cable Addrese,

11 Brevet

Traders Bank Building, Toronto
Offices New York

Life Building

Telephone Main 4652 RIDOUT & MAYBEET. AIRD MURRAY, C.E.H. K. Dutcher, m. sc.
A. M. CAN. SOC C E.E. A. Cleveland.

Da L. 8., B. C. L. 8,
M. AM. INST. M.E. CONSULTING ENGINEER

SEWERAGE-SEWAGE DISPOSAL
WATER SUPPLY AND PURIFICATION

ASSOCIATED WITH
Andrew F. Macallum, B.A.Sc., C.E.

612 Continental Life Bldg., Toronto, Can.

Solicitors of patents
Counnel. Solicitors end Experts In

PATENT SUITS
Agencies in the leading countries of the werld 
John G. Ridout, 103 Bay 8t J.E. Maybe 

Toronto Mech. Eng.

CLEVELAND & DUTCHER
Civil, Hydraulic end Electrical Engineer» 

Surveyors
Barrister, etc.Suite 40-41

Fleck Block VANCOUVER, B.C.

J. EDGAR PARSONS, b.a.HENRY N. NOLDWALTER J. FRANCIS, C.E. A. M. AMER. INST. E. E.
Consulting Electrical and Mechanical Engineer 

Provident 5t Loan Chambers, Hamilton, Canada
Examinations, Estimates, Reports, Plans, Specifi 
cations and Supervision ot Hydro-Electric Power 
Developments, Lighting, Railway Industrial and 
Power Installations, Power Transmission, Etc.

BARRISTER
Room» 53 and 54 Canada Permanent Bldg.

ISToronto St.
Consulting Engineer

bank building
MONTREAL

Member Canadian Society 
Member American

SOVEREIGN TORONTO
Tel. Main 230 6Civil Engineers 

Civil EngineersSociety

Telephone 1068Telegraphic Address “Rebbeck”EDW. O. FUCE YOUR NAME SHOULD 
BE HERE.JAMES K. REBBECKHon. Grad., Univ. Tor. (S.P.S;)

A. M. Can. Soc. C. E. Ont. Land Surveyor

CIVIL engineer.
ONTARIO 

REINFORCED CONCRETE STRUCTURES 
SEWERAGE, SEWAGE DISPOSAL, WATER WORKS

ENGINEER AND NAVAL ARCHITECTCONSULTING A MECHANICAL

Designs of steamers. Designs of engines, boilers 
and machinery. Reports and surveys. (Send for Rates).GALT

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

'Toronto & Hamilton Electric Ci.
Motors &
Dynamos

The ARMSTRONG UNIVERSAL RATCHET DRILL
For Drilling Holes in Awkward and Cramped Places.
/X Two inches of motion at end of 
|2Ï handle, IN ANY DIRECTION, 

will drive the Drill, o ■ 1 'Patented Nov. 8,1898, 
Sept. 29,1900.

IIHI

m, II 7 / ™
When the 
other ratchets you 
have are useless for 
lack of room to move the 
handle, get an “Armstrong 
universal" and it will do the job.

Moderate and alow speed 
of high efficiency.
Either belted or direct 
connected.
Repairs promptly executed 
on all electrical apparatus.

I
>

We make the best and most complete line of Ratchet Drills on the
________ market. All kinds—all sizes. Write for Catalog.

ARMSTRONG BROS. TOOL CO.

“The Tool Holder People"
107 North Francisco Avenue, CHICAGO, U.S.A

li
»- I,

Toronto A Hamilton 
Electric Company,

McNab St., North 
HAMILTON, Ont

«SB#

ip# - ^99*103



For WATER, OAÜ CULVERT »nd SKWF.R. FLANGE and FLEXIBLE PIPE an 1 SPECIAL 
OAhTIMUS. Also all kinds of Water Works Supplies.

HilMILTOn>T, Ont.

CURTIS ENGINEERING SPECIALTIES INLET

ggggBalanced
Steam

A perfectly balanced valve
Will work perfectly on any M g g

pressure from i to 250 MÊ M WV#
pounds.

SEND FOR CATALOGUE 3

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

e ■ ^ %
El

' 1 r*
A

m
mZrn

1 M

ALEX. L. GARTSHORE 
Treasurer.

AMES THOMSON. 
Free. & Man. Director.

J. G. ALLAN, 
Vice-President.

JAMES A. THOMSON, 
Secretary.

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

NEW INCORPORATIONS.

North Portal, Sash—Portal Light & 
Power Co.

Abernethy, Sash.—Foster Rural Tele­
phone Co.

Camrose, Alta—Manning Sutherland 
Lumber Co.

Vermilion,
Lumber Co.

Edmonton, Alta—Imperial Foundry 
Co. Non-Rcfillable Bottle Co.

Ottawa, Ont—Rideau Canal Sand Co., 
$25,000; A. T. Shillington, J. 0. Carss, 
L. H. Morisset.

Odessa, Ont.—Ernestown Rural Tele­
phone Co., $15,000; J. F. Dawson, A. 
Snider, P. H. Snider.

Dundas, Ont—Dundas & Wapak Min­
ing Co., $40,000; C. E. Dingier, A. G. 
Mefferd, C. T. Kelter.

Berlin, Ont..—Weber Bros, $100,000; 
E. O. Weber, J. M. Walker, Berlin ; P. 
E. Brown, Toronto.

(Continued on Page 48.)

Alta. — Alberta Western
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is read all over Canada

PORTLAND
CEMENTVULCAN

WILLIAM G. HART HAN FT CEMENT CO., LIMITED
Sole Selling Agents, MONTREAL
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The Cleveland Bridge and Engineering 
Company, Limited

GENERAL ENGINEERS and CONTRACTORS
DARLINGTON. ENGLAND

rr

IRON AND STEEL ROOFS, PIERS, 
CYLINDERS, RiVETTED GIRDERS 

FOR WAREHOUSES, LANDING 
STAGES, JETTIES, CAISSONS, FLOORING 
PLATES, COLLIERY PLANT and all Con­

structional Iron and Steel Work
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is:
'

;

...; :• . ' fr: ' ■ •

THE CANADIAN ENGINEERApril 30, 1909.

Established 1871

Precise Mining 
and Engineering 
Transits s Levels
Patent Interchange­
able Auxiliary Tele­
scope for use on top or 
side in vertical sighting

Send for illustrated Catalogue and Manual
Boston, Mass.
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DOES A SAVING OF FROM 25 TO 50 PER CENT.
IN YOUR POWER BILL INTEREST YOU?

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

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

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

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

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

Mr. Manufacturer:—
You know that your one best step towards greater 

profits is reduction in cost of production.
You also know that one of the big items of cost is 

power—perhaps the biggest.
Now wouldn’t it interest you—wouldn’t it mean money 

in your pocket—if you could save from a quarter to one 
half of what your power is costing you to-day?

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

We want to give you all the facts about Western Electric 
Induction Motors and prove to you conclusively what 
ing in dollars and cents and what increase in efficiency that 
system of power will effect in your plant.
^ Look your plant over aud figure out how many tons of 
metal you keep rotating over the heads of your workmen 
and how many square feet of belting you keep travelling 
at express train speed.

DRILL
PRESS

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

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

tedly proven by actual tests.
this loss—add it to your profits by installing Western

ipH
repea

ou can save 
Electric Induction Motors.

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

Western Electric Induction Motors are the simplest of all electrical 
machines. In operation they are as simple as a shaft rotating in its bear­
ings and require no attention beyond that given to bearings.

f ■ iSts
CIRCULAR. SAW, ENGINE LATHE'

ELECTRIC WINNIPEGMONTREAL „E
Cor. INotre Dame & T 

Guy Sts.
. 599 Henry Ave.

VANCOUVER
TORONTO

60 Front St. W.
424 Seymour St.

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

THE The Manitoba Bridge 
® Iron Works, Limited

WINNIPEG.

FLEMING AERIAL LADDER CO
■ICLEHEi

Limited

24 ADELAIDE ST., WEST, TORONTO

SPECIAL
SALE OF ELECTRIC MOTORS

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

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

Note Prices Electric Cooking Utensils
1—50 H.P. Direct Current, 500 Volts, 400 R.P.M.............$540
1— 8 H.P.
1—15 H.P.

“ 900 R.P.M...............$126250
500 “ 850 R.P.M............ $245

1—10 H.P. A.C., 2 P60C, 220 1800 R.P.M.............S216
1— 1 H.P. Direct Current, 250 $49.50
1— £ H.P. Single Phase, 60 Cycle, 110 Volt, Alternating 

Current, 1800 R.P.M
1— 6 H.P. Direct Current, 500 Volts, 1680 R.P.M...........$120

2200 R.P M.

$55.80

WRITE FOR MONTHLY STOCK LIST OF
Beams, Angles, Channels, 

Plates and Bars.ELECTRICAL APPLIANCES FOR III PURPOSES
Write Supply Department

• i.
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THE LEGISLATURE AND THE RAILWAY.

The Ontario Legislature has closed its doors after 
having created or amended a hundred and sixty-five Acts. 
Very few of the Acts are radical in their nature or far- 
reaching in their direct effect, but we think that in the 
matter of railway charters and extensions the Legislature 
in its desire to be fair has defeated its own ends.

It is very true that the charter huckster has done a 
great deal to prevent the extension of railways and the 
development of new sections of our Province, but with 
all his faults we doubt if he ever did so much to make 
difficult the commencement of work on new railways as 
the clause the Legislature inserted in all railway bills 
this year, requiring work to commence by May, 1909, 
and actual construction to commence before July, 1909, 
and in addition to this only granting an extension of 
charter for one year.

On April 13th the bills became law, leaving only 
three weeks for those holding charters to organize, 
finance and get their parties in the field, and only eleven 
weeks in which to complete surveys, prepare plans and 
estimates, again finance, let contracts, and commence 
actual construction.

No doubt it is very necessary to do something to 
prevent those holding charters from delaying the de­
velopment of certain districts, or to prevent other com­
panies from coming through the same territory, but it 
seems to us unnecessarily severe to require so much in 
so short a period. Such legislation can have but one 
effect, and that will be to make it impossible for any but 
the three large companies to build lines throughout 
Ontario.

Had they thought it wise to give a two years ex­
tension, something might have been done, and we have 
no doubt that many of the schemes which have been 
hanging in the balance for the past year or two would be 
shortly under way. To expect the promoters to be able 
to finance with a charter that has only one year to run is 
to expect too much.

THE NORTH AMERICAN CONSERVATION 
CONFERENCE.

The conference which met in Washington in Feb­
ruary to consider the conservation of the natural re­
sources of this continent have stated clearly their position 
in the “Declaration of Principles” which have been 
issued by the secretaries of the conference.

We have heard so much of the conserving of natural 
resources that one received the impression that “to con­
serve” means not to use. With that view we entirely 
disagree. It is very necessary and desirable to prevent 
waste, but to attempt to prevent the use of our natural 
resources would be a most undesirable movement.

The great natural wealth of this continent is for the 
use and pleasure and profit of this age and the suc­
ceeding ages, and it is our duty to guard this great 
heritage, but “to conserve” has so long been used in 
other connections that we think it an unfortunate phrase 
to use in dealing with this specific question.

It is pleasing to note that the conference have placed 
first things first, and that public health is considered a 
first essential. Preventative legislation in connection 
with stream pollution has been too long neglected on this
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EAR.NINGS AND STOCK QUOTATIONSRAILWAY
STOCK QUOTATIONS

MONTREAL
EARNINGS 

Week of Apr. 21
Sales
Week| Mileage 

Operated
Par ! 

Value
Capital in 
ThousandsNAME OF COMPANY

19081909 2383
1,306,000 

181,100 
682,775 ..

15.746 
67,065 ..
65,734 ..

1100 I 1,401.000
..............I 189,300

100 I 724,631 
34,098 
67,714 
67.824

Canadian Pacific Railway........
Canadian Northern Railway ..
♦Grand Trunk Railway.............
T- & N. O.........................................
Montreal Street Railway .......
Toronto Street Railway............
Winnipeg Electric....................... ..................... ...........................................................................................

* (J.T.R. stock is not listed on Canadian Exchanges These prices are quoted on the London Stock Exchange.

8.920.6 
2,986.9
3.568.7

$150,000
1st. prei.ivsj, •

226.000
(Gov. Road) .. 

18,000 100
8,000 100
6,000 I 100

182;............................................ ............... 15ZÏ

4
188 3 124 123125111 17017070

EMPLOYERS’ LIABILITY.
continent, and it is worthy of note that such a question 
should receive consideration by this body, and that their 
•first recommendation should deal with this matter.

session of the Ontario Legislature the
theAt the last

, member for Renfrew succeeded in placing upon 
A better technical and practical field instruction tor bookç a law which provides that men employed m

men engaged in afforestation and reafforestation is sug- lumber Qr construction camps shall have the privilege of 
gested as one of the best means to secure the most from ecud their employers for violation of contract or 
the great timber wealth of the continent. Forests have £ for non_payment of wages in the place where the 
so much to do with the regulation of stream ow, an contract was made.
indirectly with hydraulic development, that the mam- Thig ;g a prov;s;0n that is quite just, and perhaps
taining of growing forests should be encouraged, and neces . From time to time, modifications of our laws 
their destruction by fire and unwise and improvident ^ necessary, and the peculiar conditions because of
cutting guarded against. ■ large construction works being carried on may make this.

Great emphasis is placed upon water as a^ primary J mod;fication desirabi€.
. The monopoly of waters and water powe > Takine this measure as a text, in peevish moments,

i„ the best tnterests of he ^ unJcessary a„d unju„, cri,ici,„ ha. been levelled
at the contractor by persons forgetting or overlooking 
the fact that this question is a stick with two ends.

Mr. McGarry, in presenting the measure in the 
House, submitted the following statement as showing the 
account of a man who had been in camp sixty-one days :— 

To fare, $7-45 ! expenses,

resource
private individuals is not
public, either in the matter of public safety or 
securing of complete and economical developmen .

Several other natural resources are referred to, and 
of Principles places the findings clearljthe Declaration 

before those interested.
This campaign must first be an educational cam- 

paign and too much encouragement cannot be given to Sept. 9. 
those men who give freely of their time and best-bought 
to this question, which has so much to do with the 
pleasure, comfort and happiness of coming generatio s.

$11 00$3-55
5°Doctor fee

1. To doctor fee.............................
15. To Order 25...............................

Nov. 3. To doctor fee..............................
14. To Order 76...............................

To Bowett (photograph)........
1. To charges (strike)..................

Doctor fee .................................
1. To Order 49 (settlement)-----

Credit.

5°Oct.
10 10

5°
10 10

INTERCOLONIAL OUT OF POLITICS. 35

THE 3 00Dec.
impossible to think of Canada without 

dis-associate the Intercolonial Rail-It is almost as 
Confederation as to

and Canadian politics.
Much interest centres in the announcement of the 

Minister of Canadian Railways that he P^^ses piacing
the Intercolonial under a board o comm .

scheme will depend entirely upon the scope 
The business is there, the road 

condition, and the commis- 
/Mien rro cm H nhilitv to rescue

Dec.

way
$37 847. By 61 y2 days at $16Dec.

$37 84 $37 84

We have no doubt that this statement shows the 
actual conditions in a particular camp for a patricular

should like to give a few
success of the
and power of the board
and its feeders are in fair
sioners appointed have the „ , .v r„
this railway system. They annot do so un ^ y 
given a free hand, nor are they likely o accomplish t 
in the one year which, report says, is the limit set wherein
the scheme has to be tested out. ...

The Minister has been most happy in 11s .
_ for this difficult work. Two of the appointees are 
of years of experience in Intercolonial management 

They know all the mistakes of the past, and will hkcly
be the first to be anxious to r.em.°'c ^"yrobable chair- the city and some expenses
A third member of the commission P ‘ executive kavingtown and while travelling on the road. The party

, is a man of wide experience a J ' j f preached the camp on a Saturday night, and as is

^Lfre^wi,., TT %%%«*£ czvsrz «
ment we are quite certain. But 1 w 1 • - - Thursday only one of the ten was left, or, on the five
to rid the Intercolonial of the dead timber that has Thursday This is not a fictitious table, but
made it a byword in Canada, or to place the Cover one example out of several that every contractor
railway system upon a paying basis. _ J .

In the early days of our country it may have Itgjs all very well to talk about “simply slavery,”
necessary, for national reasons, to operate thisr° therc shou]d be some method of protecting the em-
a loss. But surely those days have passed, and the ■ , h touring laborer, whose one object in life
ernment railway, should, and can, be operated a. sue ”his employe,,
cessful business ventures. ‘

But along with this weman.
figures from the other side:—
Aug. 29. To fare, $6.80; expenses, $3.25
Aug. 31. To store ..........................................
Sept. 1. To board .......................................

$10 05 
4 5° 
1 50

$16 05 
1 00

Total ................................
Less five hours work at 20 cents

Total loss ......................
of men $15 05
men

In this case the contractor paid the men’s fares from
in connection with their

man
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PriceApr. 22 r .“kd Apr. 23 
•09 ’08

177 1751 633 155......... I........>...

PricePrice
Apr. 15 Apr. 22 

09 ’09

1541 1754 175i 176} 176}

Price
Apr. 15 

’09

154 ^ 176 176

Price 
Apr 23 

’08
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Fig. 1.

arch or above plane C-D was mixed in the proportion of 
i : 2% : 5 in order to obtain additional strength in the arch 
wing.

Foundation : The foundation for the culvert was not alto-
The soil at the opening was underlaidgether satisfactory, 

by a mixed stratum of dirt and gravel, and under this ordin­
ary clay. It was thought best to place the foundation on the 
gravel strata instead of moving the same and greatly in­
creasing the cost of structure by digging to rock or using 
piles. To aid in distributing the pressure an offset of i foot 
wide and i foot deep was made on the outside of each bench 
wall for 18 feet each side of the centre of the track (this in 
order to “ take up ” the greater pressure directly under the 

The paving for this culvert was also increasedroadbed).
from a thickness of 6 to 12 inches, and arched downwards.

Reinforcing of paving by wireas shown in the sketch, 
fencing running from wall to wall was also considered.

The experience of the chief engineer, Mr. George W. 
Feagin, has been that culverts founded as this one fail some­
what in the following manner : First, the building of such a 
high fill puts an enormous weight on the original ground 
surface immediately beyond each bench wall. The earth at 
this opening is of a rubber-like description, and the great 
stresses imposed on the earth surface on either side of the

* Paper by E. W. Cooper, read before the Engineering 
Association of the South.

RELATIVE ECONOMY IN COST OF CULVERT 
CONSTRUCTION.*

The question of relative economy in the cost of con­
struction of various types of drainage openings often arises. 
Below are estimates of the cost of four types of construction 
for the same drainage opening on the Madisonville, Hartford 
& Eastern R.R., now under construction in Western Ken­
tucky. The unit prices used in these estimates are those 
paid by the railroad company to the contractors doing the 

Therefore the cost estimates are on theconstruction work, 
basis of cost to the railroad company having the work done, 
and not on the basis of actual cost of contractors.

The general character of the surrounding country at the 
opening in question is hilly and covered with thick woods. 
The opening itself is in a fill containing 48,000 cubic yards 
of material, there being 33 feet of fill ng at the culvert, the 
total length of fill from grade point to grade point being 

The water passing through the culvertabout 1,000 feet, 
is normally a small brook, Which empties into Rough River 
about 300 yards below the railroad fill.

The estimates of cost are now taken up in detail.

Estimate No. 1.

Structure :—A 9-ft. concrete arch culvert of cross-section, 
as shown in Fig. 1. This is the structure that has been built 
by the railroad company, 
or below plan C-D and in the wings and head walls was 
mixed in the proportion of 1:3:6. The concrete in the

The concrete in the foundation

-I6'6“ 6>'b"h
<0>

X

fill are transmitted somewhat as in water pressure or hy-
In thedraulics where pressure is equal in all directions, 

failure of a culvert this pressure goes down under the bench 
walls carrying the weight of the fill, and pushes upward on 

If the paving is not strong enough it cracks ;the paving.
and this cracking of the paving destroys the homogeneity of 
the structure and throws additional weight to one of the 
bench walls. This additional weight in a case of complete 
failure causes the wall to settle, and thereby cracks the

The actual cost to the railroad company of building
area

above.
the g-ft. arch of concrete is as follows :—

238 cubic yards of concrete masonry, at $8.50.... $2,023.00
232.20 

393.60

167.20

387 ton-miles of concrete hauled, at 60c... 
656 yards-miles of sand hauled, at 60c.... 
418 cubic yards of dry excavation, at 40c

$2,816.00Total

Therefore the total cost to cost per cubic yard of con­
crete equals $11.83. Also an additional sum of probably 50c. 
per yard for inspection should be charged to this masonry.

in addition to the.This inspection charge is for one 
regular residency force. This man’s time at the culvert was 
about two months. The cement used was a Portland ce- 

made in St. Louis and hauled from the nearest railroad 
station on the Illinois Central R.R. In calculating cement 
and sand hauled, one mile is considered free haul. The total 
distance from the railroad station to the culvert is 8.4 miles, 
or 7.4 miles pay haul. The length of the culvert from face 
to face of head wall is 95 feet. The sand for the concrete 

also hauled from the railroad station 8.4 miles distant. 
All of this hauling was done on dirt roads during October 

when the roads were in very bad con-

man

ment

was

and November, 1907, 
dition. (The roads of this part of Kentucky are as bad as 

be found anywhere. ) The total number of sacks of ce­
ment used was 1,101. The sand used amounted to 89 yards. 
The item of dry excavation was bid by the contractors for 
all excavations' for pipe and culvert foundations and such 
excavation for bridge foundations as would not be classed 

The work was done by a subcon- 
under very bad

can

“ water excavation.”
tractor in November and December, 1907, 
weather conditions. not allowed to lay
or mix any concrete in freezing weather, and was required to 
quit work on afternoons at least 1V* hours before the time 
at which it was estimated the temperature would reach the 

freezing point.

The contractor was

Estimate No. 2.
estimate of the cost of a 4 x 8 

culvert for the same opening as
Below is tabulated an 

reinforced concrete box 
above :

1. 72 cubic yards of reinforced concrete (1: 2% . 5)1
at $9 .........................................................................
cubic yards of plain concrete (1:3:6), at 

$8.50 ...........................................................................
3. 18 cubic yards of stone paving (cobbles), at $3-5°
4. 6,560 lbs. of iron in reinforced concrete, at 5c..
5- 577 yards-miles of sand hauled, at 60c............ ..
6. 310 ton-miles of cement hauled, at 60c..............
7. 400 yards of dry excavation, at 40c......................

$ 648.00

2. 122
1,037.00

63.00
328.00
346.20
186.00
160.00

$2,768.20Total

Reinforced concrete in the above estimate includes all 
concrete in the culvert; top or above a horizontal plane 3% 
feet above the paving. (See sketch Fig. 2.) Plain concrete 
includes all concrete below this plane and in head walls and 
wing walls. The sand and cement hauls in the above were, 
of course, calculated from the same railroad station as in 
estimate No. 1.

Estimate No. 3.
The structure in which the cost is estimated in estimate 

No. 3 is an ordinary 4x8 box culvert, with a reinforced top, 
as shown in Fig. 3 (paving cobblestone).
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t Kh$2,123.00 . 8"^- S'4“ 4‘4"Total
No haul on stone is estimated in the foregoing esti­

mates, for the reason that a suitable stone for concrete and 
walls is within 3,000 feet of the opening. A quarry

i

"7777* ' 1/2”Bars /2\Crs. :v::

«0
* ♦

was

m
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?>12" \J!2" >
îa5‘S' 1 8' i•n
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3'  *— A'4“------- J
WBors io'tg4“Crs. 

7/77/ *■ h'Bars 12 “ crs.
1 3?
.

J'*/'l«—4'3“-
Fig. 3..<•■»a /?z -j; -><p

,4
We now come to a comparison between No. 1 and No. 3. 

As shown in the summary of estimates, No. 3 is $693 cheaper 
than No. 1. With the present information as to cost of No. 
1, there is not much doubt but that No. 3 would have been 

economical and should have been used. The haul on

«lift1.«. 0 U-
a,

jfc_
A'4“-K— 4'3"

more
sand and cement for No. 1 was before beginning work, 
figured from a point four miles pay haul from the opening. 
It was contemplated to deliver material at that point by boat 
from Evansville, Ind. It was found after beginning work 
that this arrangement would have to be abandoned on ac­
count of the “ hold-up ” tactics resorted to by the river men. 
Therefore the haul on sand and cement was doubled, and 
the cost of No. 1 increased beyond that of No. 3.

In concluding, attention might be called to the following 
facts : ( 1 ) There is at present a tendency to use concrete on 

occasion where its use is at all permissible. (2) The

Fig. 2.

opened at this place, and the stone for concrete was crushed 
by a portable jaw crusher running 40 yards of crushed stone 

per day.
Estimate No. 4.

An ordinary double 4x4 box culvert (as shown in Fig. 

4) is the structure in estimate No. 4.
yards of box culvert masonry, at $6.........

24 yards of paving, at $3-5°...................................
yard-miles of sand hauled, at 60c............

50 ton-miles of cement hauled, at 60.....................
400 yards of foundation excavation, at 40c....

$1,320220
84
60 every

haul on sand and cement and stone often forms a consider­
able percentage of the cost of concrete. (3) Concrete cannot, 
with present contract prices, compete with box culvert ma­

in localities where suitable stone for box culvert ma­

il >0
30

160

$1,654 sonry
sonry can be procured within a reasonable distance.

Total

6'
\\\\\\\\\\\\W\

LAKE LEVELS.

During the month of March all the lakes except Lake 
Superior were on the rise. The United States Lake Survey 
reports as
Huron have risen 1 % inches, Lake Erie has risen 4% inches, 
and Lake Ontario has risen 5 inches. The stages for the 
month were :

m follows : Since last month Lakes Michigan andTTTT
—3'■*k- 3'----*— 4‘

Fig. 4.
k— j' —>k— a'

Feet above tide 
water, New York.
----- 601.39
-----  580.05
----- 571.75
----- 245.70

During April, Lake Superior is likely to remain about 
stationary, Lakes Michigan and Huron should rise 3% inches, 
Lake Erie should rise 6% inches, and Lake Ontario should 
rise 8j£ inches.

Lake Ontario is 7% inches lower than the average March 
stage of the past ten years and 20 M inches lower than in 
March last year.

Summary of Estimates.
Below are summarized the four estimates : 

No. 1. 9-ft. concrete arch culvert. 
No. 2. 4 x
No. 3. 4 x
No. 4. 4x4 ft. double box culvert.

Superior...............
Michigan-Huron
Erie . . r.........
Ontario...............

8 ft. reinforced concrete box culvert 
8 ft. box culvert, with reinforced top.

=

a
M
1 remarksà

-o .> b
33 Semicircle 238

.9
!

s
Structure used actual 

cost
Estimated cost 
Estimated cost 
Estimated cost

$2,816.00

BRANDON.__The newly-formed National Elevator Corn-
organized in Buffalo, is expected to commence opera-

A hundred elevators are to

32 Rectangle 212 
32 Rectangle 211 
32 Rectangle 244

On inspecting the above summary, it is seen at 
that the double box culvert of estimates No. 4 would have 

cost 
tures

2,768.20
2,123.00
1,654.00

pany,
tions in the North-West at once, 
be constructed right away, and the work will be given to local 
contractors. J. B. Brodie has been in Buffalo for the pur-

and will make final arrange-

once

pose of promoting the company,
for the buildings immediately on his arrival.

the railroad company less than any of the other struc- 
The use of a 4 x 4 box was contemplated, mentsestimated.
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but abandoned on account of the inability to find suitable-
and

cubic yards of reinforced concrete (1 : 2^ : 5)1. 74 The difference between estimates No.$ 666.00 cover stone.
708.00 No. 2 is very small, indicating that either structure could 
66.50 have been used in so far as regards first cost. It should be 

328.00 noted, however, that No. 1 provides a semicircular opening, 
132.00 and, therefore, gives greater discharging capacity than No. 
63.00 2, a rectangular opening. Therefore, No. 1 would probably 

160.00 be preferable to No. 2.

at $9 .....................................................................................
2. 118 cubic yards of box culvert masonry at l$6.. 

cubic yards of paving (cobblestone), at $3.503- 19
4. 6,560 lbs. of iron in reinforced concrete, at 5c..
5. 220 yard-miles of sand hauled, at 60c.........................
6. 105 ton-miles of cement hauled, at 60c.....................
7. 400 yards of dry excavation, at 40c..............................
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TORONTO.—The Board of Railway Commissioners will 
meet in the City Hall on Tuesday, April 27th, at 10 o’clock, 
to consider the viaduct question. Other matters to be taken 

MONTREAL.—The St. Louis Council have considered Up are : High-level bridge at Queen Street East crossing, pro- 
the question of building the proposed tunnel under the Cana- tection at railway crossings at Sunnyside, Ellis Avenue, and 
dian Pacific Railway tracks on St. Lawrence Street. The Windermere Avenue. The city has also asked for an order 
town engineer’s report places the cost at $135,000. The compelling the railways to issue commutation tickets to and 
Council adopted a motion to call for tenders for construction, from towns near Toronto.

SHERBROOKE.—The by-law granting the Structural 
Steel Co. a free site for the erection of a factory and ex- iast fa]]j was totally destroyed by fire at 3 a.m. on April 12th,

together with a freight engine and a shunter, which were in 
the building.
the loss would \>e about $25,000 or $30,000.

CURRENT NEWS

Quebec.

PRESCOTT.—The new C.P.R. roundhouse, completed

Theemption from taxation was passed by the ratepayers, 
company will erect a plant valued at $25,000. The manu­
facture of bridges and boilers will be the main industry.
Ontario.

General Superintendent Murphy stated that

OTTAWA.—On April 7th a deputation from Guelph 
placed before the Board of Railway Commissioners the claims 
of the City of Guelph for a new railway station. As a result 
the former order was practically reaffirmed. The passenger 
station is to be started not later than September 1910, and a 
subway asked for will be built before it.

FORT WILLIAM.—The C.P.R. is considering a pro­
position to establish a plant here, the by-products of which 
will furnish material for the creosoting of millions of railroad 
ties annually. The mayor has also reported to the council 
that a wireworks and a car factory are negotiating for sites.

GODERICH.—H. W. Bell, secretary of the Public School 
Board, is advertising for plans for an eight-room brick 
school, to be erected here.

TORONTO.—Mr. G. G. Shortreed, of Barrie, who was 
interested in the Norland power plant on the Gull River and 
the Raven’s Lake Cement Works, has sold the works to the 
Scarboro’ Securities for about $500,000. The power plant 
supplies power to the cement works. The interesting part 
of this sale lies probably in the fact that behind “Scarboro’ 
Securities” are the Mackenzie & Mann interests.

TORONTO.—Mr. C. H. Fullerton, engineer of the Pro­
vincial Public Works Department, left last week to survey 
the route of the new Gowganda road from Charlton to Gow- 
ganda. An appropriation of $50,000 was passed for this 
w'ork at the recent Legislative session. The awarding of the 
contract for the work will follow immediately on the deter­
mination of the route, as the Government hopes to have 
construction commenced by June 1st. The estimated distance 
of the road is thirty-two miles. _________

OTTAWA.—Nine tenders have been received for the 
National Transcontinental Railway Bridge at Winnipeg. 
The tenderers are: J. J. Collins; V. W. Geroux; T. Kelly & 
Sons; Faulkner, McDonald & Bender; Haney, Quinlan & 
Robertson; Toronto Construction Company; William New- 

& Company, Ltd.; J. D. McArthur; Canada Foundry
The

man
Company, Ltd. ; Dominion Bridge Company, Ltd. 
award will not be made for probably a week.

Ontario
LONDON.—The placing of a dam for Lake Erie across 

the Niagara River, with the idea of raising and maintaining 
the lake levels, is to be dealt with in a special report of the 
International Waterways Commission, which will appear in 
about a month. The project is part of the larger plan to 
maintain the lake levels, and for two years the work of col­
lecting complete data in regard to this matter has been going 
on. Various plans for raising the lake levels have been sug­
gested, of which the Niagara River dam is one.

PORT ARTHUR.—Good progress is being made on the 
Thunder Bay elevator. The pile driving is completed. Some 
6,000 piles were driven down, a good hard-pan foundation be­
ing found at 30 feet on the average. The sheet piling is now 
going down and that too will be finished in about ten days. 
For the purpose of bringing in cement (of which 15,000 bar­
rels will be required), and other materials, a temporary dock 
out to deep water about in a line with the blast furnace docks 
has been built. The elevator will be entirely of concrete. 
It is to be of millions bushels capacity and will cost in 
the neighborhood of $600,000.

THORNBURY.—The town of Thornbury have passed 
without a dissenting vote a by-law to loan by way of bonus 
$10,000 to the Thornbury Transportation & Reduction Co. to 
establish works. In addition they also give a free site for 
twenty years with harbor and water privileges, 
pany, besides employing a line of steel vessels, intend operat­
ing an iron smelter. It is composed largely of Meaford and 
Toronto capitalists.

TORONTO.—Darling & Pearson, architects, have been 
advertising for tenders for the erection of a bank building at 
the corner of College Street and Dovercourt Road.

TORONTO.—The Provincial Cabinet met on April 15th 
to approve of the final draft plans for the enlargement of the 
Parliament Buildings. It was decided to advertise for tenders 
and commence the work at once. The central portion of the 
present buildings will be extended northward as far as the 
driveway across the Park. The boiler-house now in operation 
will be lowered to permit of the carrying out of the new por­
tion of the building. It is the intention to provide accom­
modation for the Education Department, Hydro-Electric Com­
mission and staff, and T. & N. O. Railway Commission. 
The sum of $750,000 has been set apart for the building.

MISCELLANEOUS

Nova Scotia.
NEW GLASGOW.—The Harris Forge Co. have been 

incorporated for $25,000, with James A. Stairs, president, and 
Geo. E. Harris, vice-president and general manager. The 

will undertake shape and drop forgings in all its 
Mr. Harris, the general manager, was formerly 

superintendent for the Nova Scotia Steel and Coal Co. and 
for A. Finkl Sons & Co., of Chicago, 111.
Ontario.

company
branches.

PORT ARTHUR.—The city council have been calling 
the construction of all sidewalks during thefor tenders for

present year.
GUELPH.—A number of cement sidewalks and sewer

Included in theextensions will be constructed this year, 
estimates are: Board of Works, $14,99°; markets and public 
buildings, $4,309; fire and light, $19,000; sewerage, $600.

Hamilton Ferry Co. have com-HAMILTON.—The 
menced the construction of a dock.

LONDON._By-laws to construct asphalt pavements,
with cement curbs and gutters, were passed at a recent
meeting of the city council.

ST. CATHARINES.—The City Council have recom­
mended the construction of concrete curbs on a number ofThis corn-
streets.
Manitoba.

WINNIPEG.—The erection of a reinforced concrete ele­
vator, capacity 300,000 bushels, will be commenced early in 
May by the Ogilvie Milling Co. The contract has not yet 
been let.

WINNIPEG.—Plans have been received at the local 
branch of the Bank of Montreal for a magnificent new 
building, which is to be erected on the south-east corner of 
Portage Avenue and Main Street. The building is to be 
modelled after the head office in Montreal. The cost will be 
a million dollars. The building will be the finest in Winnipeg.

WINNIPEG.—The Municipal Council have given notice 
of their intention to make certain local improvements, in­
cluding plank walks, cedar block pavement, asphalt pave- 

(Continued on Page 585.)



THESanitary Review
WATER SUPPLY ANDSEWERAGE, SEWAGE DISPOSAL,

WATER PURIFICATION

In the meantime Dr. Sheard is about to carry out 
his own little experiment on the Island, where he will be 
able to watch it right through the summer. This experi­
ment will equally prove just what Dr. Amyot will prove.

The latter experiment, however, is on a scale 
more befitting the chairman of the Provincial Board of 
Health and medical officer of Toronto. It will cost just 
about $1,000,000, kindly supplied by the taxpayers of 
Toronto, with the consent and advice of their represen­
tatives at the City Hall.

Let us pray that the experiment will be a success, 
for once more a Canadian “has taken a chance.”

We take this stand :—
Inasmuch as there are no data (experimental or other­

wise) as a basis for this expenditure, and that such 
experiments are only about to be made by practically the 
only man in Ontario capable of scientifically making 
them, viz., Dr. Amyot, that the Board of Control and 
aldermen of the city would absolutely fail in their duty 
if they did not at once stay all proceedings until Dr. 
Amyot is in a position to report the result of his 
experiments.

Is it.too much to ask that Dr. Sheard stay his hand 
for a period of a few months?

Let the policy of mystery be succeeded by a policy 
of open and scientific frankness. Why not take an ex­
ample from the research methods employed by the 
hygienic authorities of the United States.

What is there to be afraid of? Why allow a cloak 
of mystery to inspire the public mind that it is only used 
as a necessary trapping to a practice of chicanery and 
deduction based on hypothetical empiricism.

TORONTO’S WATER FILTRATION SCHEME.

“Audi alteram partem!"—a fair saying, and the 
foundation of the British idea of fair play ; but Toronto 
“corporation officialdom” has evidently no use for the 
phrase.

Like half-smothered growls of subterraneous thunder, 
the Toronto newspapers intermittently give voice to ad­
verse criticism of Toronto’s Health Department scheme 
of applying about $1,000,000 in order to pass Toronto’s 
water supply through about two feet six of ordinary sand 
before handling it over to the people.

Last week saw the “Globe” agitating itself in the 
editorial chair. Captain Mitford, a Toronto citizen, who 
is reputed to have had experience in connection with Mr. 
Alex. Hazen’s filtration schemes and other public works, 
waxes indignant in the columns of the press that filtra­
tion should be resorted to when there is an alleged abun­
dance of pure water at a greater depth a little distance 
further into the lake.

As to the feasibility of extending the intake pipe into 
the lake we have not the data on which to base an 
opinion. We have no profile of the bottom of the lake 
before us.

Captain Mitford says this is possible.
City officialdom says it is impossible.
Whether either of these parties base their opinion 

data or not, we are unable to say.
Neither do we know whether sand filtration will have 

the desired effect upon Lake Ontario water or not. We 
have, and know of, no data affecting this particular water 
in this direction. If city officialdom has it, we will wel­
come it, and would like to publish it.

This will be the first “experiment” (mark carefully 
the word experiment) made of treating the Great Lake 
waters by slow sand filtration.

Slow sand filtration (up to the present) has proved 
the most efficient method of purifying raw river waters. 
Up to the present it has been adopted both in the United 
States and in Europe.

The system (as far as removal of bacteria) depends 
on the formation of a scum of precipitated matter, which 
gradually covers the whole surface of the filter and forms 
a sort of partial germ-proof blanket.

In river waters there is generally sufficient matter 
to form this scum ; where there is not at certain times, 
as at Harrisburg, U.S.A., clay is added to the water, 
without which there is practically no removal of bacteria.

At the present time Dr. Amyot (bacteriologist to the 
Ontario Provincial Board of Health) is about to carry 
out several experiments at the new experimental research 
laboratory, in order to find out “Just what can be done 
with Lake Ontario water by slow sand filtration.”

Dr. Amyot s experiments will cost a few dollars. 
They will, however, be valuable to the whole of Ontario, 
and will present data on which engineering conclusions 
may be based in this particular work.

They will show whether or not Lake Ontario water 
has the necessary constituents for the formation of the 
germ-proof blanket, also, the character and degree of 
efficiency of the blanket, if such is formed.

They will, in short, show whether slow sand filtration 
is of any use with this particular water.

on

STORAGE OF RIVER WATERS.

In bringing before our readers the conclusions of Dr. 
Houston’s report, we may call attention to the fact, that the 
storage referred to, is in every case, only such means of 
storage, natural or otherwise, which are used solely for that 

The huge storage reservoirs in vogue in Britainpurpose.
are kept in sacred solitude, and cannot be compared with our
lakes, which are the highways of commerce, and which 
maintain during the summer months a considerable floating 
population.

Storage reservoirs are generally adopted simply as a 
means of conserving water to meet periods of drought.

With certain waters, under certain conditions, especially 
under certain climatic conditions, stored water has a tendency 
to produce growths of algae. It, therefore, is necessary be­
fore concluding to store water in any large quantity for local 
domestic purposes, to make full enquiries as to whether, 
collected waters in the district show such tendencies.

Advantages of Storage.
( 1 ) By far the strongest plea in favor of storage is based 

on the belief that adequately stored water is probably in­
capable of causing epidemic disease. No supersession, how­
ever, of filtration is suggested by me; my plea is for storage 
plus filtration.

There are three main lines of reasoning which may be 
used in support of this belief.

The Triple Plea In Favor of the Safety of Stored Water.
(a) The microbes of water-borne disease rapidly perish 

in river water under storage, so far as this may be judged by
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the results of artificial laboratory experiments with the typhoid absence of the less hardy and initially (presumably) less
numerous microbes of water-borne disease.bacillus and the cholera vibrio.

(2) The next strongest plea, if valid, would be that storedIn a previous report* it was shown that if typhoid bacilli 
be added artificially in large number to raw river water the j ami subsequently filtered waters are not only safer epidemio- 
great majority of them die within one week. In a future re- logically than unstored and filtered waters, but are in a better 
port it will be shown that what is true as regards the typhoid condition, chemically and physically.

This, however, is a difficult point to establish for various 
The microbes, then, which are associated with the j reasons. As stated earlier in this report sand filters possess 

cause of the two most important water-borne diseases soon | what may be called a “reserve of purifying ability” which
enables them within certain limits to bring waters of quite 

(b) The microbes of water-borne disease are probably different character to the same plane of apparent purity, 
never present in raw river water in like number with B. ooli. The subject is really much more complex than would appear 

The probable truth of this statement will perhaps be 1 at first sight, and in connection with the Water Board s works .
_____ . _. . However this may be, no pains have been spared it is difficult to institute valid comparisons. Perhaps the best
in attempting to demonstrate its truth. Thus, in a previous plan is to concede the ability of sand filters to deal effectively 
reportt it was shown that a prolonged search for the typhoid (in a chemical and physical sense) with raw river water un 
bacillus in samples of raw river water yielded negative re- der favorable conditions, and to institute a comparison during 
sul‘s. It is not, however, contended that the typhoid bacillus periods of stress and storm. A single example may suffice, 
is never present in river water. What is maintained is that The New River district derives its supply from the River Lea 
it is unlikely to be uniformly present, unless in sparse num- (high up), and receives as well a large proportion of eep 
ber, and that it is never likely to be present in as great a num- well water. The East London (Clapton) district derives its

supply from the River Lea (low down), and receives in addi­
tion only a small proportion of deep-well water. The former

accommodation, the latter

bacillus is equally true as regards the less hardy cholera 
vibrio.

perish in river water under storage in the laboratory.

conceded.

ber as B. coli.
(c) The marked reduction in the number of B. coli when

district has hardly any storageriver water is stored for a sufficiently long period affords a
fair basis for inferring a still more marked reduction (if not district is well off in this respect, 
the total elimination) of the less hardy and less numerous' Between December, 1905, and December, 1907 (both m

elusive), the monthly average color result for the New River 
filtered water was during four of these months + 837, + 337,

tory conditions of experiment) on the average ten days for B. **- 275, + 137 per cent, above its own average f r he y
coli to disappear from 10 c.c. of raw river water (Thames and !9°7- 1 he worst four results to be rccor c agains
Lea). Ten days would suffice for the destruction of the vast filtered water during the same period, eit er^ u g
majority of typhoid bacilli even if these were artificially added months or separate months, were + 57, + 43> 3 ,
to river water in enormous numbers; but it is hardly to be Per cent, above its own average for the \ear 1907.
imagined that the typhoid bacillus, or indeed any other While, therefore, it may be conceded that when the river
microbe capable of causing water-borne disease, could ever be water is in good condition the use of stored water may not be 
present in river water in greater abundance than B. coli. essential to the delivery into supply of a physically an 
Even in the serious event of typhoid epidemics occurring at chemically satisfactory water, it cannot be denied that during 
one or more of the towns which discharge their sewage into periods of stress and storm the use of stored wa:ter is most 
the Thames and Lea above the “intakes” it is hardly conceiv- desirable. Indeed, one of the great advantages of storing 
able that the number of typhoid bacilli in any considerable river water is its “levelling” effect on the quality of the water
bulk of water in these rivers could ever exceed the number of eventually reaching the filter-beds.
B. coli. It has already been shown that B. coli is not only powerless to affect the physical, chemical and biological quali- 
nearly a'ways absent from 10 c.c. of the Lea stored water, ties of raw river water, this “levelling” process would be an

important gain from many points of view. To take a single 
It will be understood that I do not confine myself to the I example, any sudden accidental pollution of the river water 

B. coli test alone as a method of inferring the “safety change” near the “intakes” instead of reaching the filter-beds in a 
in river water as the result of storage. By chemical, as well concentrated condition would be so diluted in a storage

reservoir as to be rendered (apart from the “time element”)

microbes of water-borne disease.
In Addendum C it is shown that it takes (under labora-

same

Even if storage were

but that it is frequently absent even from too c.c.

as by additional bacteriological, methods it is possible to 
correlate the time it takes to effect certain definite changes possibly, if not probably, harmless.

(3) Next to questions of quality the strongest plea that 
could be advanced in favor of storage would, if valid, be that

in a river water under storage with the time required for the 
dévitalisation of pathogenic bacteria in water.

I of economy.
This question of cost has already been referred to, but 

here the matter may be considered in a somewhat different 
light. To deal with it at all it is necessary to start with an 
assumption. The assumption is that, for purposes of safety as re­
gards quantity of water, storage accommodation will have to be 
provided which will incidentally suffice for purposes of reason- 
ab'e safety as regards quality of water ; and, further, that the 
principle of “active storage” is recognized as sound. If such 

(c) Proof, that it takes, under laboratory conditions of assumption be granted, then, apart from the increased cost of 
experiment, ten days (on the average) for B. coli to dis- pumping, etc., consequent on adoption of this principle of 
appear from to c.c. of raw river water, an interval of time “active” as opposed to “passive” storage, and which would 
more than sufficient to eliminate the great majority of not apply to a gravitation scheme, I believe there will be a 
pathogenic bacteria assuming these to be present in the river considerable saving in the cost of filtration under normal 
water. It follows that the absence of the more hardy and conditions. Under normal conditions (e.g., an excessive de- 
initially more numerous B. coli from 10 c.c. of a Stored water velopment of algae) the reverse might be true; but, in that 
affords inferential proof of the relative, if not absolute, case, assuming that an adequately stored water can be ac-
------------ ' cepted as epidemiclogically “safe,” I should be satisfied, I

•Vitality of the typhoid bacillus in artificially-infected think, if such water were passed through mechanical filters 
samples of raw Thames, Lea and New River water, with at an exceptionally rapid rate with a view to sending the water

thus dealt with directly into supply. These mechanical filters,

The triple plea in favor of the “safety” of stored water is 
thus based on :—

(a) Proved 99 per cent, reduction within one week of 
the typhoid bacillus and the cholera vibrio when artificially 
added to raw river water.

(b) Inferred paucity in the number of pathogenic bacteria 
in raw river water, both actually and relatively to the num­
ber of B. coli.

special reference to the question of storage (May, 1908).
+The negative results of the examination of samples of i unlike sand filters, can be rapidly cleaned and put into opera-

of i tion again, which would be a great advantage in such circum- 
It is not to be supposed that I have lost faith in the

raw Thames, Lea and New River water for the 
the typhoid bacillus, October, 1908.

presence
I stances
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Board to show that the dangerous elements in the raw sources 
of supply, over which it has no direct control, could be prac­
tical^ eliminated by the use of stored water, 
would almost amount, in an epidemiological sense, to the 
substitution of a nearly unimpeachable source of supply for 
the present one, which is regarded by some as a constant 

to the health of the metropolis.
I have not dealt specifically with the advantage of storage 

in enabling engineers to tide over a crisis, either due to 
drought or heavy floods, because this is a matter which is 
obvious to everyone and concerning which there has never 
been any conflict of opinion.

The contrary is the case ;old system of sand filtration.
Nevertheless, I think that in certain circumstances mechanical 
filters may prove of special value. There are authorities 
which go so far as to assert that not only as regards capital 
and working cost, but also as regards the quality of filtered 
water, mechanical filters compare favorably with the old sand 

On this matter I am not prepared to express a de-

In effect it

filters.
cided opinion, but it is obvious that if it is justifiable to as­
sume that an adequately stored river water is a reasonably 
“safe” water antecedent to filtration, mechanical filters may, 
as suggested in a previous report, have a special field of use­
fulness in dealing with this class of water.

menace

The following are a few of the places which have adopted 
these filters for public works :—

Conclusions.
In the following few sentences endeavor has been made 

to condense the chief points in favor of the storage of rawHastings, West Gloucestershire, Bolton, Pontypridd, 
Kirkcaldy, Morley (Yorks), WestHertford,Aberdare,

Cheshire, Newport (Mon.), Rothesay, Burnley, Dumbarton, 
Ruabon, Cowes, Lanark, Largs,

river water :—
( 1 ) Storage reduces the number of bacteria of all sorts.
(2) Storage reduces the number of bacteria capable of 

growing on agar at blood heat.
(3) Storage reduces the number of bacteria capable of 

growing in a bile-salt medium at blood heat, chiefly excre- 
mental bacteria.

(4) Storage reduces the number of coli-like microbes.
(5) Storage reduces the number of typical B. coli.
(6) Storage alters certain bacteriological river water 

ratios ; for example, it reduces the number of typical B. coli 
to a proportionately greater extent than it reduces the num-

HamiltonDumfries,
Rhymney, Inverleithen, Foleshill, Harrogate, St. Ives, Hythe, 
Tunbridge Wells and Edinburgh.

(4) Another strong plea in favor of storage is the estab­
lishment of a continuous sense of security.

dealt incidentally with the matter in a previous report, 
is involved in this “triple plea in favor of the safety 

forth in the present report. But it is

I
and it
of stored water,” set 
desirable to consider the point here in a somewhat different 

The Water Board has a great number (over 160) of 
and, despite the large number of samples examm- 
board’s laboratories, water is constantly passing

aspect 
filter-beds, ber of bacteria of all sorts.

(7) Storage, if sufficiently prolonged, devitalises the 
microbes of water-borne disease (e.g., the typhoid bacillus

ed at the
into the public supply the quality of which there has not been
opportunity «f determining. A filter-bed might be acting ancj the cholera vibrio), 
quite satisfactorily at the time a sample was collected, and yet 
before the time came for the next sample to be collected a 
breakdown in the filtering arrangements might have occurrcc 

have been unsuspectedly delivered from it
imperfectly purified condition. At present about 

1,000 samples (over 700 bacteriological) are examined each 
month, and it is a practical impossibility under existing 
ditions to exceed this large number. There is only one way 
of feeling continuously the pulse of London s safety as re 
gards water supply, and that is by the examination of a 
sufficiency of samples of stored water, antecedent to filtration, 
by a very large number of filters.

, storage —
fluctuating quality of raw river

(8) Storage reduces the amount of suspended matter.
(9) Storage reduces the amount of color.
( 10) Storage reduces the amount of ammonical nitrogen. 
(11) Storage reduces the amount of oxygen absorbed fromto con-and water 

sumers in an permanganate.
(12) Storage usually reduces the hardness and may re­

duce (or alter the quality of) the albuminoid nitrogen (see 
text).

con-

(13) Storage alters certain chemical river water ratios ; 
for example, the color results improve more than the results
yielded by the permanganate test.

(14) Storage has a marked “levelling” effect on the 
totality of water delivered to the filter-beds.

(15) Storage tends generally to lengthen the life of the 
filters. (Only under exceptional conditions is the converse 
true).

has such a markedAs previously noted 
“levelling” effect on the 
water, that the water leaving storage reservoirs of adequate 
capacity and proper circulation is liable to vary only very 

that the examination of occasional 
suffice to afford information of

(16) An adequately stored water is to be regarded as a 
“safe” water, and the “safety change” which has occurred 
in a stored water can be recognized by appropriate tests.

gradually in quality, so 
samples of such water may 
the utmost epidemiological importance.

results of the examination of such samples showed, 
time after time, that the water had undergone the “changes” 
which, in my opinion, point to “epidemiological safety,” a 
lasting sense of security would as a consequence be establish­
ed, and this irrespective of subsequent or final filtration.

I am not suggesting that constant surveillance should not 
still have to be maintained as regards the efficiency of the 
filters, but I maintain that the method of pre-judgment that 
has been indicated would create a constant check on the 
general quality of water supplied to London, unattainable by

(17) The use of stored water enables a constant check to 
be maintained on the safety of London’s water antecedent to, 
and irrespective of, filtration.

(18) The use of stored water goes far to wipe out the 
gravity of the charge that the chief sources of London’s water 
supply are from sewage-polluted rivers.

(19) The use of adequately stored waters renders any 
accidental breakdown in the filtering arrangement much less

If the

serious than might otherwise be the case.
(20) The habitual use of stored water would lighten the 

responsibilities of the Water Board, as regards theany other means.
(5)Another argument in favor of storage is that it tends 

to wipe out the gravity of the charge that London’s water 
supply is derived chiefly from sewage-polluted rivers.

For, if what has been said is true, adequate storage 
alters a river water so much that it may almost be said to 
cancel the undesirable features of London’s water supply and 
to bring the quality of the water finally used for filtration 
purposes to as safe a condition as if the source of supply had 
been unexceptionable in character. Although not defending 
the choice of an impure river water for water supply it is 
none the less true that adequate storage can apparently go 
far to destroy its dangerous properties.

The choice of London’s water supply did not rest with 
the Water Board. It would be no small achievement for the

grave
safety of the London water supply, and would tend to create 
a sense of security among those who watch over the health of
the metropolis.

It will be remembered that in the introductory part of 
this report it was stated that the primary question to be 
solved was whether the stored water results were so greatly 
superior to the raw river results as to justify the policy of 
storing all river water before filtration.

I venture to anticipate that it will be considered that this 
question has been answered satisfactorily in the affirmative.

The difficulty of answering the subordinate question as 
to the exact number of days that a water should be stored be­
fore filtration may be rendered easier if certain assumptions 

entertained. These are:are
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( i ) That the principle of “active storage,” as opposed lessons to be gathered from her achievements were first neg- 
to “passive storage,’’ is accepted as sound.

(2) That it is possible to “pool” the existing stored 
water interests so as to remove the anomaly of using over­
stored water for some districts and under-stored water for 
•others.

lected and then utterly forgotten.*

MISCELLANEOUS.
(Continued from Page 581.)

(3) That the river water can be effectively and continu­
ously circulated throughout the several storage reservoirs.

These assumptions being granted, and bearing in mind 
that the board’s existing storage reservoirs are now capable 
(in the aggregate) of holding about forty times the average 
daily supply, it is considered that subject to one qualification, 
the present storage capacity (say, thirty days) is reasonably 
sufficient (on the present consumption of water) for purposes 
of safety. The qualification is that sometimes no river water 
can be used to replenish the storage reservoirs for the reason 
that the rivers are in high flood, and in too unsatisfactory a 
condition to permit these waters to be impounded, or because 
owing to drought there is too little water in the rivers to allow 
of its being abstracted for waterworks purposes, 
untoward circumstances the water in the storage reservoirs 
must needs sink lower and lower each day, with the result 
that when the conditions again admit of refilling them (pos­
sibly with water of inferior quality) a period inevitably fol­
lows during which the duration of storage of necessity falls

ments and granolithic walks, at an estimated cost of 
$97,000.
Alberta.

EDMONTON.—The Pubic School Board has decided to 
erect a new high school to cost over $100,000. Tenders for 
construction will be advertised for shortly.
Saskatchewan.

PRINCE ALBERT.—The city council have decided to 
macadamize the business streets and to purchase the neces- 

road-making machinery. A number of streets will alsosary 
be paved.
British Columbia.

FERNIE.—Tenders will be received up to 5th May for 
the purchase of 98,000 mining props, 17,000 mining ties, 
5,000 cedar fence posts, 432 telegraph poles, two carloads 
piling, 500,000 ft. saw logs, besides tie loading flume, driving 
dams, tie chutes, logging camps, river and creek improve­
ments, mill building, seven horses and harness, wagons, 
sleigh, tools and camp equipments, valued approximately at 
$24,583. Percy Chapman, P.O. Drawer 4.

VANCOUVER.—The road overseer, at the last meeting 
of the Richmond council, recommended the construction of 
several bridges.

In these

short, it may be far short, of thirty days.
There are two ways of coping with this difficulty :—
(1) To consider thirty days as a minimum period of stor- 

This would entail the construction of huge reservoirsage.
at an unremunerative cost, capable of holding far more than 
thirty days’ supply of water, in order to cope with the 
emergency conditions just mentioned.

(2) To consider thirty days à maxitnum period of stor­
age, but to adopt during times of stress and storm some 
such additional methods of purification, antecedent to stor- 

subsequent to storage but antecedent to final sand

will be under­
taken by the Board of Works this year, including the con­
struction of forty miles of concrete sidewalks, pavements 
and sewer extensions at a probable cost of $60,000 or

VANCOUVER.—Many improvements

$70,000.
age, or
fibration, as have been briefly outlined in the concluding PERSONAL.
paragraphs of sec. 4 of this report.

My final conclusion is that raw river water should be 
stored antecedent to filtration, preferably for thirty days. The 
question of whether the thirty days’ storage should be fixed 
on a maximum or on a minimum basis must be left un­
answered, but if the former alternative be chosen, the desira­
bility of employing supplementary processes of water purifica­
tion to tide over emergencies is worthy of consideration.

MR. H. C. GROUT has been appointed assistant super­
intendent for C.P.R. at West Toronto.

MR. V. A. HARSHAW has been appointed superinten­
dent of No. 1 Division, C.P.R., Toronto.

MR. G. L. LAW, Ottawa, Ont., has been appointed 
Government Inspecting Engineer on G.T.P.R., Winnipeg, 
Man.

MR. CHARLES BRANDEIS, consulting engineer, Mont­
real, has changed his address from 63 Guardian Building to 
4 Phillips Place.

MR. GEO. WRIGHT has been appointed assistant city 
engineer of London, Ont. Mr. Wright will take up his duties 
almost immediately.

MR. A. L. FORD, B.A.Sc., Government Inspecting 
Engineer G.T.P.R., Winnipeg, Man., has been transferred 
to Prince Rupert, B.C.

MR. GEO. E. HARRIS, formerly superintendent for the 
Nova Scotia Steel and Coal Co., has been appointed vice- 
president and general manager of the Harris Forge Co., 
Limited, New Glasgow, N.S.

MR. E. L. MILES, A.M. Can. Soc. C.E., Bala, Ont., 
has been appointed to take charge under Galt & Smith of 
the construction work in connection with water supply and

SANITATION ANCIENT, YET NEW.

Dr. Halbherv, the Director of the Italian Archaeological 
Mission to Crete, writes of the recent discoveries in the 
Nurrean palaces as quite “al inglese” in the matter of 
hygienic appliances. Not the least interesting portion of the 
buildings is the elaborate system of drainage with lavatories 
and traps. The main drain of the palace at Knosos is 3 feet 
in height and is coated with cement, white terra-cotta pipes 
have been found running beneath the floor with small and 
large ends corresponding to the socket joints of the latest 
sanitary catalogues.

It is, indeed, difficult to realise that the engineers who 
produced these arangements and appliances lived at a period 
so remote that the civilization to which they contributed only 
survived as a faint tradition at the time of Homer, and that 
these traps and lavatories were being specified and fixed be­
fore Moses had begun to promulgate the sanitary laws which 
we find written in the Book of Deuteronomy.

Compared with such antiquity, the great sewers, aque­
ducts and public baths of the Romans appear recent in the 
vista of these innumerable ages. Ages of advancing civiliza­
tion must have preceded the work of these early engineers, 
and yet the very name of the rare to which they belonged has 
apparently been lost forever. Such obliteration and oblivion 
never came to Rome, but the downfall of the Empire seemed 
to have brought an end to all sanitary progress, and the great

«Chadwick Lecturer (Scott-Moncrieff).

sewage disposal for Wetaskiwin, Alta.
MR. RICHARD E. SPEAKMAN, M. Can. Soc. C.E., 

succeeds Mr. W. H. Shillinglaw, M. Can. Soc. C.E., as city 
engineer of Brandon, Man., at a salary of $2,250. Originally, 
Mr. J. K. Heddle, assistant engineer at Hamilton, was ap­
pointed and accepted the position, but he finally decided to 

in Hamilton. Until recently Mr. Speakman was citystay
engineer of Calgary.

MR. N. H. BRYDSON, of Pembroke, Ont., has been ap­
pointed City Engineer of Nanaimo, B.C., at a salary of $125 
per month, his duties to start forthwith. The engaging of an 
engineer permanently is a new departure brought about by 
the large amount of work in connection with the new

and other public improvements that will
water­

works, sewerage 
take place at Nanaimo for the next few years.
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capable of 720 b.b.p. and 25 per cent, overload, and runs at 
a speed of 300 r.p.m.

RECORD EQUIPMENT OF THE JOHANNESBURG 
POWER STATION.

On December 14th, 1905, another addition to the steam 
plant at the above station was officially started up. On that 
day a large attendance of town councillors, electricians, and 
engineers assembled at the Johannesburg municipal power 
station for the purpose of witnessing the first run of the 

1,000-kw. Beiliss Morcom engine, which had been 
erected by Messrs. Reunert and Lenz for the municipality. 
The new set was started up by Major L. F. Allan, the chair- 

of the Tramways Committee, assisted by the vice-chair­
man, Mr. L. V. Partridge. There were no speeches, but the 
toast of success to the new plant was duly honored.

The new engine is similar to the two other larger units 
in the power station, and is built by the well-known firm of 
reciprocating engine makers, Beiliss & Morcom. The com­
plete contract, all of which has been carried out by Messrs. 
Reunert and Lenz, includes an A. E. G. generator, with 
switchgear, connecting cables, etc., a 500-kw. Babcock & 
Wilcox boiler, a superheater and chain-grate mechanical 
stokers. All the steam-piping was supplied by Messrs. 
Stewarts & Lloyds. This latest engine and generator have 
taken nineteen weeks to erect, this being three days inside 
the contract period. The contractors, therefore, earn a three 
days’ bonus, and maintain their reputation for rapid delivery 
and erection.

It is worth while reviewing the rapid way in which this 
station has been equipped since the failure of the gas

This meant the stoppage

CONSTRUCTION FLAT ARCH.END

An interesting floor and roof construction, known as 
“End construction flat arch,” has been employed in a build­
ing for the Royal College of Dental Surgeons, Toronto, 
building, which is being erected by the National Fireproofing 
Company, Traders Bank Building, Toronto, is of pressed 
brick and terra cotta hollow tile construction. It is the first 
of this particular type to be erected in Toronto, and presents 
several unique features.

The building has a frontage on College Street of 102 ft. 
and 140 ft. on Huron Street, being L shaped, with a depth on 
the College Street wing of 54 ft. and on Huron Street of 42 
ft., with a one-storey boiler house adjoining, extending east 
a further 42 ft. along the northerly boundary, which abuts on 
a lane. The main building' is four stories in general height, 
with a Mezzanine on Huron Street extending into the south­
west portion of the College Street front westerly, making the

It is faced with

This
new

man

building practically five stories in height, 
dark red brick, trimmed with a light stone.

steam
station in the early part of 1907. 
of the tram service and a reduction in the lighting supply. 
When a steam plant had been decided on, 
placed with Messrs. Reunert and Lenz, the local agents of 
Messrs. Beiliss and Morcom, for a complete installation, 
consisting of two 500-kw. generating sets, with the necessary 
boilers, steam and exhaust pipes and accessories, which they 
guaranteed to have completed and supplying power for the 
tram system within eight weeks under heavy penalties. One 
of the “Beiliss” engines was already in the colony, the other 
had to be sent out from England. Cabled instructions 
received by Messrs. Beiliss on April 25, 1907, and the engine 
and dynamo were despatched on May 1st, leaving England 
by the mail steamer sailing from Southampton on the 4th. 
The steamer arrived at Cape Town on the 21st, and the 
engine and dynamo were promptly unloaded and sent on by 
special train to Johannesburg, 1,000 miles distant, arriving 
there on the 23rd. Meanwhile work had been actively pro­
ceeding on the site. Foundations had been excavated to a 
depth of ten feet for the two engines and completed in four 
days. The engine already on the Rand had been erected. 
The three Babcock boilers, chimney, and piping were dealt 
with with equal celerity, with the supply commenced 
June 6th. The station was not, as is sometimes the case, 
merely formally started up and shut down to complete, but 
the plant was put to full and continuous work, the engines 
running for eighteen or more hours per day at loads con­
siderably in excess of their rating, and this within six weeks 
of the placing of the order. When the quantity of the planti 
which had to be got together is considered, and the fact that 
a large proportion of it had to be transported upwards of 
7,000 miles by sea and land, it will be agreed that the per­
formance constitutes a record in power station equipment. 
Since then repeat orders have been frequently placed, until 
to-day there are six sets at work. To supply and erect three 
1,000-kw. sets and three 500-kw. sets within twenty months

the first order was

End Construction Flat Arch.

In construction there are no interior bearing walls, each 
storey being one large flat, spanned by steel beams, supported 

By this means the various rooms may beon steel columns, 
changed without in any way affecting the structure, and each 
flat can be sub-divided without reference to the others, all par­
titions being supported upon the fireproof floors and girders.

The floors are of hollow tile, end construction, and all the 
beams, girders and columns are protected by the same' ma­
terial, with a minimum thickness of three inches on the 
columns and two inches on the beams, 
throughout are also of hollow tile, three to four inches thick,

were

The partitions

according to height of storey.
This type of end construction flat arch in comparison with 

the side construction flat arch design has been growing in 
favor. In comparison, it is claimed that if properly set it will 
develop fully 50 per cent, more strength for the same weight 
than1 ride construction. A detail of the end construction flat 
arch is illustrated.

The architects are Messrs. Burke, Horwood & White, of

on

Toronto.

An able American writer, reviewing the commercial and 
financial prospect in the United States, thus mentions the 
favorable features : The wisdom and forbearance both capital 
and labor are showing in the gradual and satisfactory ad­
justment of the wage problem ; the signs of increasing 
sumption as the result of low prices for commodities ; the 
revival in building operations ; the improvement in railroad 
earnings ; the decrease in mercantile failures, and the in 

in volume of the Exchanges. But he notes with 
regret, amid these favorable items, that Wall Street specu- 

1 lators have set too rapid a pace, basing it upon presumed
in business and transportation.

than discounted

con-

crease
forms another record that is not often touched, even within 
the United Kingdom.

rapid and enormous recovery 
“The immediate future has been more

that speculative fervor has got the better of sound 
judgment, and that serious reaction there is inevitable.”

ATI the six engines in the tramway and lighting station 
at Johannesburg are of Messrs. Beiliss and Morcom’s stan­
dard three-crank triple-expansion type, with high, intermediate, 
and low-pressure cylinders working cranks at equal angles. 
There are three 500-kw. sets and three 1,000-kw. sets. Two 
of the 500-kw. engines drive direct current generators by 
Messrs. Dick, ixerr & Co. and the Lancashire Dynamo and 
Motor Co., and the third engine drives a single-phase alter- 

by the Electric Construction Co. Each engine is

VANCOUVER.—About May 15th a party of seventeen, 
of Mr. Frederick Lambart, will leave here for 
They will devote all summer to locating a portion

in charge 
Skagway 
of the 141st meridian.nator



foot, it will be convenient to consider a length of i ft. 
Then the total force of the wind will be the pressure

THE STABILITY OF WALLS. every 
run.
per square foot x number of square feet (i.e., the height, be­
cause we are only considering i ft. of the length), and the 
centre of action will clearly be at half the height, the leverage 
to overturn the wall on point a will thus be x. It is not the 
distance measured from the point of P diagonally down to 
point a, because the leverage of any force must be measured 
from the fulcrum perpendicularly to the direction of the force. 
The wall being of uniform substance and rectangular in sec­
tion, the centre of figure will be the position of the centre of 
gravity, marked c.g., where the whole weight may be con-

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

In order to bring the subject of stability of walls within 
the limits of time permissible in a single evening it is pro­
posed to deal only with one class of walls—viz., those known 
as boundary, enclosure, or fence walls, which have no load 
but their own weight to support, and no thrust but that pro­
duced by the wind to resist. They are not of great import­
ance in themselves, but they will serve as a medium for the
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Figs. 1 to 14.—Stability of Walls.
h rie 12Height rn feet

cubicsidered as acting. This weight \\ is the weight per 
foot x number of cubic feet (i.e., the height by the thickness, 
the length being 1 ft.), and its leverage, resisting the over­
turning on a, will be y. It is assumed that there is no ten- 
sil - strength at point b to hold the inner edge down, as when 
the wall is new the cohesion of the mortar cannot be relied

introduction of the general principles of determining stability 
and save our time when we consider more important cases 
on a future occasion.

By making one or two assumptions the main principle 
be shown very easily, but in the application of this prin-can

ciple to practice there are various points open to discussion, 
and the actual stability is by no means so certain as might 
'generally be supposed. To make the subject perfectly clear, 
we will commence with a simple wall of uniform rectangular 
section, assuming that the wind is blowing horizontally and 
uniformly over one face, that there is no tensile strength in 
the mortar and that the wall would ultimately fail by over­
turning on the outer edge at the ground line without crush­
ing the edge.

Let a b c d Fig.

upon.

Let p = wind pressure per square foot in pounds, 

w = weight per cubic foot of wall in pounds, 

h = height of wall in feet, 

t = thickness of wall in feet.

P = total wind pressure in pounds. v
W= total weight or resistance in pounds, 
x = leverage of wind in feet, 
y = leverage of resistance in feet.

be the section of wall, and as the 
reasoning that applies to one foot of its length applies to
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may enable him to provide a suitable section for a wall 
of any height, there are times when he should be able to give 

“for the faith that is in him,” and to do so it will

ness

a reason
be necessary to make various digressions to ascertain the 
basis upon which practical calculations must rest.

Walls have been designed so that the overturning moment 
shall not exceed one-half to two-thirds that which calculation 
would show to be necessary to produce overturning, but this- 
is a very crude and improper mode of designing, and the 
author will now endeavor to indicate the true basis upon 
which it should proceed.
Strength and Weight of Materials.

These will vary considerably according to individual
be taken as follows :

Factor Weight in 
of pounds per 

safety, cubic foot.

samples, but an average may
Safe dead 
load per 

foot super.
Material.

16020t 5 tonsGranite masonry......................
Portland and hard limestone
Sandstone well bedded ........
Blue brick in cement ..........
Stock brick in cement 
Stock brick in Lias mortar.. 
Stock brick grey lime .mortar 
Portland cement concrete . •

1401515
1301012
1209
US6
1125
112 ■3
130
120

5
3Lias lime concrete 

Gravel & natural compact earth 2 
Made ground rammed in layers 1

The safe compressive loads given above vary 
to i/iooth of the ultimate resistance : the ac 0 s 
is calculated from the load at which fracture com ■
is necessary to allow a large margin for contmgenci s, 
the figures named agree fairly with ordinary pra "

The safe tensile strength of old grey lime 
be taken at 1 ton per square foot. The co-efficien of fric­
tion, including resistance to shear, in fresh mor r 
according to different authorities=0.5 to 0.75 of the load. 
The shearing strength of old mortar may be taken at /a ton 
per square foot. The author of Notes on Building Construc- 

the safe tensile strength as follows:
Per sq. inch.

112
110

from Mth

lion gives
Per sq. ft. 
3.6 tons 

= 14.4 “
0.1 cwt. = 0.72

= 2.314

0.5 cwt. =
2 CWt.

Brickwork in cement, fresh............
“ 6 months old

Lias lime, fresh
6 months old. 36 lb.

A maximum pressure of 10 tons per square foot is some­
times allowed on brickwork at the overturning edge, but it 

be remembered that crushing may commence with this 
No mention has been made of clay as a found a-

must
pressure.
tion, as no single figure can express its value; very much 
depends upon circumstances. In deep foundations, say, ex­
ceeding 10 feet from surface, the London clay will bear 5 
tons per foot super safely. In shallow foundations a pressure 
of 1 yi tons per foot super would be reasonable, but in such a 

it is not compression of the subsoil that is to be feared ;case
the alternations of drought and moisture cause alternate con­
traction and expansion of the clay, and a movement of the 
superstructure is certain to follow, unless special precautions 
have been taken, more particularly where the surface is slop­
ing, as on a hillside.
Wind Pressure.

The pressure of wind against a plane surface • perpen­
dicular to its direction is not yet fully understood, it is, of 
course, a product of the velocity, but it varies according to 
laws which have not yet been reduced to correct formulae, 
even if it be possible ever to arrive at more than a vague 
generalization. From the experiments which have been made 
it appears that surfaces of a few feet area give a greater re­
sistance per unit of area than smaller surfaces, and that very 
large surfaces are never subject to a uniform pressure 
their whole area, so that the mean pressure is again reduced. 
It has been generally assumed that the force varies as the 
square of the velocity, and that the effect depends solely upon 
the area of the resisting plane. Pressures equivalent to 60

over

Then
P =p h, x= %h, Px=moment of wind pressure,
W = w h t, y = j4t, Wy = moment of resistance, 

and by the laws of equilibrium P x = W y, 
therefore p hx^h=w htxfit, orp h=w t2, whence

wt2
(i)P=-----

h

wt2
(2)h=------

P
ph

(3)t =

w

If we consider the wind pressure which will just overturn the 
wall as the measure of stability, then the stability of such a 

wt2
wall varies as------, or directly as the weight per cube foot,

h
inversely as the height, and directly as the square of the 
thickness.

This may be shown by parallelogram of forces as in Fig. 
2. Draw to any scale the outline of section abed, and mark 
the position of centre of gravity ; draw a line vertically 
through the centre of gravity equal in length to the total 
weight W upon any given scale, measuring from the line of 
direction of the resultant of the wind pressure, which in this 
case will pass through the centre of gravity of the wall ; at 
its extremity draw a horizontal line of indefinite length, then 
from the centre of gravity draw a line through point a to cut

P
the horizontal line, and P will be the total wind force, or

h
the wind force per square foot to just overturn the wall. The 
other lines forming the parallelogram, and shown dotted, are 
frequently omitted.

*Paper read January 14th, 1909, before the Society of 
Architects.

Suppose a standard be taken of 112 lb. per cubic foot for 
weight and 28 lb. per square foot for wind pressure, then by 
formula (2) for simple overturning, a wall

1 ft. thick would be 4 ft. high
2 “
3 “ “

16
36

or the height of any wall would be four times the square of
the thickness ........................................................... ",................." ^
which for various reasons would not accord with practice.

There is another contingency which is theoretically pos­
sible—viz., that the wall instead of overturning, may slide on 
the bed joint. The resistance to sliding depends upon the 
weight and the nature of the surfaces in contact ; it is directly 
proportional to the weight multiplied by a fraction called the 
“co-efficient of friction,” varying with the surface. If the 
mortar has any cohesive Strength this co-efficient of friction 
would merge into the resistance of the mortar to shear stress.

Let u = the co-efficient of friction, then for equilibrium P
(5)= Wu, or p h = w h tu, whence p = w tu .

It is evident that there must be a certain proportion of thick­
ness to height where the tendency to overturn or slide would

wt2

(4),be equal ; this will be when------ ( 1) =w tu
h

t
(6)or, by cancelling, when—

h
that is when the ratio of thickness to height is equal to the 
co-efficient of friction, and this being 0.5 for fresh mortar it 

uld require the wall to be only twice the thickness high. 
Now, unfortunately, when we come to apply these ele- 

principles to practice, we are beset by difficulties on 
hand, and although an architect’s innate sense of fit-

= u

wo

mentary
every
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16.5 
13.2
10.6

50050 2005 20 10010
150 54.6 50.3 46.3
100 48.0 44.2 40.7

50 38.4 35-4 32.5
20 28.7 26.4 24.3

O 23.0 21.I 19.5
t 18.4 17-0 15.6

38.1 35-1
335 30.8
26.8 24.7
20.0 18.4
16.O 14.8
12.8 11.8

41.4
36.4
29.1
21.7
17-4
139

lb. and even 80 lb. per square foot have been recorded in Eng­
land, but 56 lb. is probably ample to allow for under any cir­
cumstances, and it is doubtful whether this has ever been 
actually reached. Half this amount, or 28 lb. per square foot, 
is enough to allow in rough calculations for boundary walls 
and similar structures near the ground level, unless in an 
unusually exposed situation.

The following table shows the average classification of 
wind force collated from various sources.

Average Classification of Wind Force.
Velocity in Approximate
miles per corresponding pressure 

hour. pounds per square foot. 
1/32

Description.

Barely perceptible wind.. 2% 

Light breeze . ...

Pleasant breeze . .

Good breeze..........

Strong breeze . ...

High wind.............

Half gale................

Strong gale...........

Whole gale..............

Great storm...........

Hurricane...............

Violent hurricane .

û
225
Z
—

10 —
E

1%15
2

8
12%

18

80 32
50100

usually ac­
cepted, are only approximately correct, as at, and near the 
critical point of, say, 1,100 ft. per second, the resistance is 
in a much higher ratio than vz while below too ft. per second 
it is more nearly as the velocity simply.

The author has given considerable attention to the sub­
ject of wind pressure, and its modification according to the 
width and height of the surface exposed to its force. He has 
constructed the following empirical formula for practical use 
where it is desirable to obtain the closest approximation to 
actual conditions, viz. :

log p= 1.125+0.32 log g—0.12 log 1 
where p=ultimate wind pressure in pounds per square 

foot necessary to be allowed for against a plane sur­
face perpendicular to the direction of the wind, 

g = height of centre of gravity of surface considered, 
above ground level in feet. 

l = width in feet of part to be taken as one surface.
This would give allowances as in the following table for 

which the curves are plotted in Fig. 3.

The pressures given in this table, although

(7)

Wind Pressure pounds Per Square Foot on Plain Surface.
Height 
in Feet. Length in Feet.

(For very exposed positions 25 per cent, may be added.)

For additional notes on wind pressure by the present 
writer reference may be made to his papers “Wind Pressure 
on Roofs,” read before the Society of Architects in 1893, and 
“The Force of the Wind,” read before the City of London 
College Science Society in 1895. Reference may also be 
fully made to a report by the Director of the Meteorological 
Office, Official No. 180, entitled “The Beaufort Scale of Wind 
Force,” 1906.
Combination of Weight and Wind Pressure.

The weight of a plain wall of rectangular section produces 
a uniformly-distributed load over the base, and a horiontal 
wind blowing against it adds nothing to the weight, but 
throws the resultant of the forces over to the leeward side

use-

and alters the distribution of the loading, reducing it on the 
side next the wind and increasing it to a similar extent on 
the opposite side, so that the sum total of the reactions re­
mains the same. Fig. 4 shows the reaction when the result­
ant is in the centre, Fig. 5 when it has been forced out of the 
centre, but not so far as the middle third, and Fig. 6 when 
it just reaches the limit of the middle third. At this point it 
will be seen that the pressure is reduced to nothing on the in­
side and increased to double the mean on the outside. It is 
generally stated that this position of the resultant is the limit 
for safety, but it is an incorrect expression to use. The limit 
of the middle third only signifies that there will be no ten­
sion on the inner edge, the compression on the outer edge will 
vary according to the load, and may exceed the limit of safety. 
On the other hand, the middle third may often be passed with­
out exceeding the limit of safety. Adopting the notation 
already given the weight of the wall will be W=w h t, and 
the area of base for t-ft. run A=txi, the mean pressure on 
the base will then be 

W w h t 
—=----- —w h (8)

A t
and the maximum pressure when the resultant is at the edge 
of middle third

2W
(9)------=2 w h

A
The position of the resultant will be found by reference to 
Fig. 7 where w h t : p h : : %h:l, 

phx yih ph
whence 1 = (10)= % —

wht wt

G-)ph
and d = y, (ill%t = K

wt
By the same figure it will be observed that when the re­

sultant is pushed over to the edge of the middle third
wt*

ph:wht::^ét:%h whence p =---- (12)
3h

(Continued next week.)

ORDERS OF THE RAILWAY COMMISSIONERS 
OF CANADA.

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

6625—April i—Authorizing the G.T.R. to construct, main­
tain and operate branch line of railway to and into the prem­
ises of the George McLagan Furniture Company, Stratford, 
Ont.

6726— March 31—Authorizing the C.P.R. to construct, 
maintain, and operate branch line to and into the premises of 
the City Power Plant, Moose Jaw, Sask.

6727— March 31—Granting leave to the Seaman Kent 
Company, Limited, of Meaford, to lay and maintain a 3-inch 
iron pipe, and 16-inch box drain across lands and underneath 
the roadbed and tracks of the G.T.R. between Boucher Street 
and Bridge Street, Meaford, Ont.

6728— April 1—Approving revision in portion of location 
of the Kootenay Central Railway Company at Golden, B.C.

6729— April 1—Approving location of the C.P.R. Com­
pany’s Kininvie branch from mile o to mile 162.05, Alberta.

673°—April 1—Authorizing the C.P.R. to change the loca­
tion of a portion of the spur to the Sherwin-William Company, 
Montreal, Que.

5731—April 1—Granting leave to the W.E. and L.S.R.R. 
to erect, place and maintain a telephone line across the track 
of the C.P.R. at its crossing with the W.E. and Lk.S.R.R. 
on the Townline Road, Townships of Sandwich East and 
West, County Essex, Ont.

6732—April 1—Approving location of the C.N.O.R. 
(Ottawa-French River Line) through the townships of Lauder,.

(Continued on Page 593.)
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On another piece of the same work one horse with a 
used for raising the hammer, which weighedcapstan was

1,800 pounds. Here, the driving was for the walls, the piles
that little time was wasted inbeing two-foot centres, so 

moving the driver. In this case the cost was as follows

$3 50One single team ........
Four laborers at $1.75 
One foreman ..............

00
So

$14 00
They averaged seven 25-foot piles per day. That is 175 

lineal foot for driving.feet at $14, or 8 cents per

COST OF PUMPING WATER.

From July, 1907, to July, .908, the Water Commissioners 
of Detroit, Mich., pumped 26,857,139=195 gallons o wa or 
for a population of 438,157. The total expenses for pumping

This does not include interestdistributed as follows.were 
on capital :—
Fuel coal consumed ..............................
Unloading coal ........................................
Salaries engineers, firemen, etc.........
Salaries men on intake crib...............
Repairs boiler and engine...................
Engine oil and grease..........................
Waste and rags ....................................
Boiler and engine supplies...............
Packing and hose ................................
General supplies ..............................
Electric light fixtures and supplies

$40,982 13 
2,073 71 

39=033 37 
1,440 00 
1,396 95 

812 09 
213 94 
474 94 
450 20 
305 69

11 62 
50 90

118 50 
31-55 
31 55 
10 25 
30 00 
40 00 

118 19 
65 76
12 10 
26 78 
33 35

Ice.......................................................
Paint, lead and glass .................
Printing and stationery.............
Horse expense ..............................
Kerosene and gasoline .............
Boiler inspection and insurance
Telephone........................................
Feed and bedding horse ...........
Towel supply ................................
Freight and express ...................
Advertising.......................................
Hoisting apparatus repairs . . .

COST OF DRIVING PILES*

The work consisted in driving piles by horse-drive. The 
hammer weighed 2,000 pounds, and was raised by block and 
tackle by horses, two teams being used alternately. As soon 

tripped, two men hauled back the 
hammer rope and hooped it on to the second team while the 
first was returning.

The contract price was 25 cents per foot, delivered and 
driven, and a gang averaged about 360 lineal feet of pile 
driven per ten-hour day, using a gang of a foreman, five 
laborers and two teams. The cost was :—

Five laborers at $1.75.............
One foreman ..............................
Two teams (and driver) at $5 
Rent of driver ......................

as the hammer was

$ 8 75 
3 50 

10 00
3 00

$25 25
Three hundred and sixty lineal feet cost $25.25, or 7.01 

cents per lineal foot.
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A PAGE OF COSTS
ACTUAL, ESTIMATED and CONTRACTED

r

$87,515 94

... $3 06
i 52 

i 50

Grand totalIn driving piles for the T. and N.O. roundhouse at 
F.nglehart two drivers were employed. For the first, a team Qost 0f pumping per 1,000,000 gallons 
of horses was used to lift the hammer, which was tripped by Cost Gf fuel per 1,000,000 gallons.... 
hand. A gang of four men, one team and a foreman averaged Qost 0f labor per 1,000,000 gallons... 
twelve 25-foot piles per day. The piles were in groups of Cost cf pumping 100 feet high per 1,000,000 gallons. .

time
16

Station duty of coal consumed per 1,000,000 gallonssix, each group being twenty feet apart, so that some 
was consumed in moving the driver. The distribution was 
as follows :—

—foot pounds 3,325

$5 00One team .........................
One man tripping .... 
Two men guiding pile 
One man pointing pile 
Two laborers at $1.75. 
One foreman .................

COST OF CONCRETE BRIDGES.*2 00
3 50

By Henry H. Quimby, Engineer of Bridges, Bureau of 
Surveys, Philadelphia, Pa.

75
3 50 
3 50

Concrete, either plain or reinforced, as a material of 
bridge construction possesses the merit of being adaptable 

substitute, within limits, for both stone masonry and
$19 25

as a
steel framework, and of combining the qualities of both.* Compiled from information furnished by M. C. Hendry, 

A.M. Can., B.A., C.E.
That is, 300 feet cost $19.25, or 6.4 cents per lineal foot 

for driving.

* A paper before the National Association of Cement
Users.

$87,741 92 
225 981 for scrap brass, barrels, etcCredit memo.Pile-driver.Horse-power

f

»
\

U;E

i
.
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It is equal to and may be more economical than stone I subject of consideration and decision in designing public 
masonry for abutments, piers, retaining walls, coping and work, for it must be determined what amount is proper to 
parapets, and in many cases makes an arch available with ' be expended for mere appearance.
its manifold advantages where a stone or brick arch would The composite bridges, steel structural frame with con-
be impracticable. ! crete envelope, share with the arches, or at least promise to,-

It is found also to be an advantageous substitute in the the quality of permanence, and, therefore, 
shape of jack arches or reinforced slabs for steel floor expensive maintenance charges. As between he o 
troughs and buckled floor plates on steel bridges, whereby steel plate-girder bridge with buckled platefloor for pe -

b . . £ j __ manent naving, and the composite type, the lower nrst costwe have a composite structure, not strictly reinforced con- . a e p *” . , ,hnrf fnr thp „reater. . . , , » is with the composite if the spans be short, tor me greatercrete, but a combination of steel members and concrete £ of Pthe concrete floor tells on the long main
members. The resulting product, when the design and work- « section is usuaUy determined by the general
manship are good, is a rigid, enduring and economical ^ distributed ,ive> whl,e the individual floor

I members are determined by the heavy concentrated live load. 
The limitation of the proper and economical employ- , ^ embedment of the floor stringers or joists in the con- 

ment of concrete in bridge structures can hardly be stated, j jack.arch construction effects a saving of steel, first
certainly not with any degree of definiteness. Conservative ^ di sing with floor piates, and second by permitting 
designers are not in entire accord with respect to either stringers to be used, for the jack arches distribute a
methods of use or allowable working stresses, and com- concentrated load over; say> three beams, where, with a 
parisons of values and cost between all steel and part or all floor> each bcam must carry
concrete or reinforced concrete can only be made on finished cejUration and besicles, the embedment of a beam in con- 
designs and for the same site. Even then estimators may 
not agree as to which will cost the more, and, if we may j 
judge by the wide range of prices quoted in contractors' Where it is the practice to protect steel bridges over 
proposals, the contractors themselves cannot more accu- railroad locomotive service by means of a wooden ce.l.ng 
rately determine relative values in cost. To the purchaser under the whole underside of the bridge, the economy ot tn< 
the cost of a bridge is the contract price ; the cost to the concrete floor is more marked, because such a ceiling costs

about 25 cents per square foot and lasts only a few years. 
This first cost alone will pay for about one cubic foot of

,.. . , j . , pruri_... nn,i concrete in the floor, and only about 15 to 18 inches average
published, and is rarely divulged to even the engineer, and • , A t , * niâtestir** . 1 .1 thickness of floor concrete is required. As steel noor piates
an engineer’s basis of estimate must be the bids and contract ^ ^ cQst fmm JO to ?G cents per square foot,
prices previously obtained. ; ^ concrete fl()0r appears to cost only about half as much

an all-steel floor, besides saving materially in the 
I stringers. Floor beams may or may not be required to be 

conditions, and when the almost infinite variety of conditions hcavier {o carry the concretc fl00r. If they are not very long, 
and combinations of varieties are considered, the difficulty ^ of {he concrete embedment may make up for the
of conveying useful intelligence on the subject is apparent. increased dead load stress. The main girders will need to 

The length of span, width, height, depth and character b{, beav;er tban for the steel floor because little or no value
safely be assumed to be derived from the concrete casing.

bridge.

the whole con-

increases its carrying capacity about one-third.crete

builder should, of course, be less.
The actual cost of a job to the builder is usually not

Any list of costs will exhibit great variation in the figures , 
for structures of the same class and similar dimensions and

of foundations, length and shape of wings, loads to be car- j 
ried, amount of filling or grading, railing or parapet, 
character and amount of paving, plain or decorative archi­
tecture, character of the concrete, plain or reinforced or 
rubble, market price of materials, and accessibility of the 
work to railroad service, all affect the question of cost.

can
The cost of concrete bridge work of almost all classes 
be materially reduced and the service value of the con- 

I crete at the same time increased by the embedment in the 
, concrete of a suitable hard stone in size from that of spalls

, to the largest that can be conveniently handled or that will 
It is, therefore, impracticable to select any unit of ^ accommodated in the compass of the forms,

measure of a bridge and use it as a reliable basis tor esti­
mating cost. In a table covering eighteen concrete arch 
bridges recently built in Philadelphia the concrete price 
spread upon the span area, the clear span by the width

can

j The economy of this construction depends upon the cost and 
shape of the embedded stone and the amount embedded 

I without too much labor expended and without restrict.ng the 
, ’ output of the concrete plant. It has been found that the

varies from $3.» to $9-74 per square foot, and it vanes from percc of the volume of lhe finished work that such
$i.73 to $7-39 Per square foot of area occupied by the ground amQunts tQ Varks from 2$ t0 40 or from 33 to 66 per
plan to end of wings, the latter extremes being not on the cent of tfae vo]umc of the mixed concrete according to the
same bridges as the other two. The average of the lot was 
$6.25 per square foot of span area and $3.50 per square foot ! 
over all, most of them being single-span bridges with long The cost of handling and placing this approximate third
wings, and all being highway bridges designed to carry loads is probably about equal to that of mixing and placing an

The saving therefore, should be

f

shape of the stone and the care taken in placing it.

of 40 tons on two axles 20 feet apart. All have ornamental ] equal volume of concrete.
concrete balustrades and washed granolithic surfaces and | the difference between the delivered cost of the concrete

If the stone delivered costspaved decks, with electrical conduits and manholes, and materials and that of the stone, 
water pipe and sewer well-holes, and some have pretty deep one-half as much as the cement and sand and gravel that,

j when mixed, equals it in volume, and if the embedded stone 
! amounts to only one-third of the finished work, then the 
I cost per cubic yard of the finished work is 80 per cent, of

foundations.
If the whole contract price be set against the yardage 

of the concrete in the structure, the unit costs vary from 
$8.50 to $11.25 per cubic yard, averaging $9.75.

It is found that, in the circumstances under which the

that of plain concrete.

bridges referred to were built, steel plate girder bridges will
A century ago the world’s requirements were satisfied

tons of iron ; the output of the
cost more than concrete arches, the difference being con­
siderable. Several opportunities for fair comparison have by the production of 1,000,000 
made this clear, as great a difference as 25 per cent, of the principal contributing countries last year was no le as t an 
higher being indicated. This saving is in the first cost, and 59,000,000 tons of iron 
if we add the capitalized cost of proper maintenance of the 
steel structure, which seems to be a fair element in the com­
parison, the advantage of the concrete arch appears far j pears that the total output of the lumber mills of the ttawa 
greater. A real money value also attaches to the superior | valley during 1908 was only 503,000,000 feet, while m 1907

feet, thus showing a decrease of 9,000,oof

From statistics furnished by the Labor Department it ap-

beauty and attractiveness of a decorative arch structure in it was 532,000.000 
almost any locality, a question that almost always is the feet last year under the previous year.
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that, for this purpose, the company may avail itself of the 
contained in subsection (m) to make drains into or

KALADAR DRAINAGE SCHEME.
power
through lands adjoining the railway.Kaladar is a siding on the Toronto-Montreal Division of 

th-; C.P.R., and for several years the C.P.R. tried to adopt a
One of the land owners for

We have been referred to the case of Kingston and Pem­
broke Railway Co. v. Murphy, 17 S.C.R. 582. In that case it 

considered that a railway completed according to its 
charter could not be farther extended and lands compulsorily 
taken for the purpose. It should be noted, however, that that 

decided under the Railawy Act of 1879, 42 Vic., c. 9,

comprehensive drainage scheme, 
some time blocked the scheme, and the judgment of the 
Railway Board in this matter is of general interest because of 
the points decided.

The facts are fully set forth in the judgment of the Chief

was

case was
which did not contain the provisions of subsection (p) and (q) 
before-mentioned, and that what the company there sought 
to do was to construct an extension of its railway, not to alter 
or repair the works of its existing railway.

The natural meaning of the word “adjoining” is lying
Such is the sense

Commissioner.
The Canadian Pacific Railway Company applied to the 

Board for an order authorizing the company to construct a 
ditch upon and across certain specified lands according to a 
plan submitted with the application.

The lands in question consisted of certain lots in conces­
sions three and four of the township of Kaladar, and in con­
cession two of the township of Sheffield, owned by different 
private individuals, only one of whom, James Murphy, has 
made objection to the construction of the drain through his 
land or the granting of the order.

The railway actually intersects all the lots except 
Murphy’s, the nearest portion of which is distant several 
hundred feet from the line of the railway, and is separated 
from the railway company’s property by the lands of other 
private owners which actually adjoin the railway.

The applicant company relies upon the powers given by 
subsections (m), (p), and (q) of section 118 of the Railway 
Act, 1903 :—

“(m) makes drains or conduits into, through, or under 
lands adjoining the railway, for the purpose of conveying

next to or in contact with ; contiguous.
See I Bouv. L.usually ascribed to it by the courts.

The general principle is best stated in the language in 
Maxwell on Statutes, 4th ed., p. 78- “The words of a statute 

to be understood in the sense in which they best harmonize
and the object which the

are
with the subject of the enactment 
legislature has in view. Their meaning is found not so much 
in a strictly grammatical or etymological propriety of langu­
age, nor even in its popular use, as in the subject or in the 
occasion on which they are used and the object to be attain- 

Cardinal Rules of Interpretation, p. 
and Wakefield Local Board v.

ed.” See also Beal on
34; The Dunelm, 5 P.D. 171 
Lee, 1 Ex. D., at p. 343-

The statute authorizes the construction of drains into ad-
that it must be necessary inIt is obvious

find outlets for the drains or ditches along
to carry

joining lands.
any
water from or to the railway ;

“(p) from time to time to alter, repair or discontinue 
the before-mentioned works of any of them, and substitute

many instances to
the sides of the railway tracks, and for this PUH>°^

of and beyond the land used for the rail- 
the natural configuration of 

the carrying of drains through 
must have contem-

drainage works out 
way right of way according to 
the ground. In authorizing 
or under adjoinng lands the legislature
pLed that the drains should leave the boundary between 
the company’s lands and those.of other owners- and it must 
have contemplated that the distances to which they would be 
carried would differ according to circumstances 
pears to me that the legislature could not have had in view the 
ownership of the particular parcels or strips of land through

such works. Having

others in their stead ;
“(q) do all other acts necessary for the construction, 

maintenance and operation of the railway.”
On behalf of Murphy it has been argued that section 196 

makes it the duty of the company to make and maintain 
sufficient ditches and drains along each side of the railway 
for the purposes of any necessary drainage ; that this method 
is the only one that can be used after the railway has been 
completed ; that this railway has been completed and in opera­
tion for many years, and any powers of expropriation of land, 
or of the use of adjoining lands for purposes of drainage, 
have been exhausted and cannot now be resorted to ; that

And it ap-

which it would be necessary to carry
dopted the view—which, as it appears to me, is the 

view—that under subsection (m) the railway corn- 
authorized to carry drains away from the point of 

and into lands of others, I think that it necessarily

once a 
necessary
pany was
contact .
follows that the power to carry the drains as far as might be 

ably necessary to effect the purpose for which they
Naturally such drainage

drainage by means of ditches along the railway has been 
found to be sufficient for the maintenance of the railway, as 
evidenced by its use for so many years ; and that Murphy 
lands were not “lands adjoining the railway” within the

werereason
to be constructed was included, 
works must be adapted to the formation of the land. It 
would be unreasonable to suppose that they were to stop at 
the boundary of the owner of the land next adjoining the rail­

leaving the water to run as it would thereafter. In my

meaning of subsection (m) of section 118.
Section 196 provides that “the company shall in con­

structing the railway make and maintain suitable ditches and 
drains along each side of, and across and under the railway, 

with ditches, drains, drainage works and water 
the lands through which the railway runs, so as

way,
opinion, ownership should not be treated as an element in de­
termining whether or not the lands are “lands adjoining the 
railway” for the purposes of a case such as that with which

to connect
courses upon
to afford sufficient outlet to drain and carry off the water, and 
so that the then natural, artificial or existing drainage of the 
said lands shall not be obstructed or impeded by the railway.”

This clause is evidently inserted for the purpose of im­
posing upon the company the duty of instituting such a 
system of drainage along its tracks as will prevent the inter­
ference of its works with the drainage of the lands of others. 
It is not intended to indicate the powers which the company 
may exercise for the proper construction and maintenance of

18, and

W3 are now dealing.
After consideration of the report of one of the assistant 

engineers of the Board and the evidence taken upon the hear­
ing, the chief engineer of the Board has reported that he is 
“of opinion that the sooner the water is taken away from the 
railway at this point the safer it will be for the railway em­
bankment, and that this is necessary for the proper mainten­
ance and operation of the railway.”

Under the amending Act passed at the last session of Par­
liament, the Board is empowered to make an order giving its 
sanction or approval to any matter, act or thing sanctioned by 
the general Railway Act. It does not appear to me that the com­
pany needs any sanction cr approval from the Board to en­
able it to exercise the power contained in subsection (m) of 
sect;on 118 ; but it is convenient that it should submit to the 
Board proposals for the construction of any such works in 
order that the Board may exercise some control as to the 
nature of the works and for the protection of other parties.

These powers are found in sectionits railway.
among them are powers from time to time to alter, repair or 
discontinue the works previously referred to and to substitute 
others in their stead, and to do all other acts necessary for 
the construction, maintenance and operation of the railway.

Under these powers it appears to me that, when a system 
of drainage established upon the construction of the railway 
is subsequently found to be insufficient, improvements may 
be made therein and such further drainage works executed as 
will assist in keeping the railway in an efficient condition and 
relieve it from the danger of injury by water. And I thin -
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6750—March 30—Ordering the Columbia and Western 
lot which would be cut off by the proposed drain is of little, if Railway Co. to protect its crossing at Riverside Avenue, 
any, value, and that no serious injury would be done to the re- Grand Forks, B.C., by electric bells, the same to be installed 
mainder of his land by the proposed work.

I think, therefore, that the order should go sanctioning 
and approving the construction of the drain as indicated by j to cross 
the railway company, with a condition that the' railway com-1 tracks of the C.N.R. and the G.T.P.R. at Syndicate Avenue, 
pany is to construct and maintain a suitable crossing over the at or near Griesbach Street, Edmonton, Alta, 
drain for Mr. Murphy at such place and in such manner as 
shall be approved by an engineer of the Board.

The evidence shows that the portion of Mr. Murphy’s

within sixty days.
6751—Feb. 19—Granting leave to the city of Edmonton 

at rail-level with its electric street railway tracks the

6752— April 5—Granting leave to the Central Ontario 
Railway to cross with its track the tracks of the G. 1 .R. from 
Belleville to Peterborough at Anson Junction, Township of 
Rawdon, County of Hastings, Ont.

6753— April 3—Amending Order of the Board No. 6424, 
dated February 25th, 1909, directing that the crossing of 
highways in the village of Dutton, Ont., be protected by 
folding fence gates ; by providing for the installation of an 
additional gate south of the tracks of the M.C.R.R.

6754— April 3—Authorizing the C.N.O.R. to construct a 
bridge over the French River at mileage 67-72j Parry Sound 
North, Ont.

6755— March 10—Ordering the C.N.R. to continue to 
permit the public to use the crossing at Bermillion Street, 
Dauphin, Man.

6756— April 3—Granting leave to the Montreal Street 
Railway Co. to cross with its track the tracks of the Montreal 
Terminal Railway at rail-level at Davidson Street, Mont­
real, Que.

6757— April 5—Ordering that interlocking plant be in­
stalled by the G.T.P.R. at its bridge over the Kaministiquia 
River, Fort William, Ont., and that trains be permitted to 
pass over the bridge without being brought to a stop.

6758— April 3—Amending Order of the Board No. 6423, 
dated February 25th, 1909, directing that the crossing be pro­
tected by folding fence gates ; by providing for an extra gate 
immediately south of the tracks of the M.C.R.R. at the 
village of West Lome, Ont.

6759— March 10—Dismissing complaint of the Board of 
Trade of Prince Albert, Sask., against the C.N.R., that the 
joint tariffs of that company and the C.P.R. from Prince 
Albert to British Columbia points of fifty cents per too 
pounds on grain and grain products is unreasonable.

6760— Feb. 11—Directing the C.P.R. to maintain and 
keep in proper shape with regard to planking, grading, etc., 
crossings in the village of Reward, Sask.

6761— Feb. 11—Granting leave to the C.N.R. to connect 
the tracks of its Brandon-Regina branch with tracks of the 
C.P.R. Areola branch) at north-west quarter Sec. 20, Town­
ship 17, Range 19, west second meridian, Saskatchewan.

6762— March 10—Directing the C.P.R. to provide and 
maintain at Redvers, Sask., a station in accordance with what 
is known as its No. 5 Standard Plan.

6763— Feb. 19—Ordering that where shippers have ordered 
stock cars for the shipment of live stock and are supplied 
with box cars, and are obliged to furnish lumber for tem­
porary doors thereof, the shipper may deduct and retain one 
dollar and twenty-five cents ($1.25) from the freight charges.

6764— April 1—Ordering that tariffs of joint tolls with 
the C.P. and the C.N. Telegraph Companies filed by the 
G.T.P.R. applying on messages transmitted between the 
offices of the said companies in the Provinces of Manitoba, 
Saskatchewan and Alberta be, and the same are temporarily 
approved, until the Board shall dispose of the question of

RAILWAY ORDERS.

(Contiuned from Page 589.)
Boulter and Chisholm, District of Nipissing, Ont., mileage 
191.4 to 212.3, Ottawa West.

6733— April 1—Authorizing the M.C.R.R. to reconstruct 
drawbridge over Chippewa Creek, near Montrose, Ont.

6734— March 26—Amending Order of March 17, 1909, and 
adding following clause : “Authorizing the G.T.R. to collect 
such additional sum for switching and handling traffic to and 
from branch line of railway or spur, directed by the said 
Order to be constructed, as shall be agreed upon between the 
parties, and in the event of the parties failing to agree, then 
such additional sum shall be fixed by the Board.”

6734 A—April 2—Authorizing the C.P.R. to construct, 
maintain and operate branch line of railway to and into the 
premises of the Victoria Park, Calgary, Alta.

6735— April 2—Authorizing the C.P.R. to use and operate 
bridges on its Toronto-Sudbury line.

6736— April 1—Granting leave to the Enterprise Tele­
phone Co. to erect, place, and maintain its wires across the 
tracks of the Algoma Central Railway, in the Township of 
Korah, District of Algoma, Ont.

6737 and 6738—April 1—Granting leave to the Corinne 
Rural Telephone Co. to erect, place, and maintain its wires 
across the track of the C.P.R. at Sec. 30, Township 12, 
Range 19, and Sec. 29, Township 12, Range 19, west second 
meridian, Sask.

6739 to 6741—April 1—Granting leave to the Theodore, 
Springside and Veaverdale Rural Telephone Co., Limited, to 
erect, place, and maintain its wires across the tracks of the 
C.P.R. at Springdale, Sask., at Sec. 15, Township 28, 
Range 7, west second meridian, Saskatchewan, and in the 
south-west quarter Sec. 6. Township 28, Range 6, west 
second meridian, Saskatchewan.

6742 and 6743—April 1—Granting leave to the Welland 
County Telephone Co. to erect, place, and maintain its wires 
across the tracks of the M.C.R.R. and G.T.R. at the village 
of Bridgeburg, Ont.

6744— April 1-—Granting leave to the Erie Telephone Co. 
to erect, place and maintain its wires across the tracks of the 
G.T.R., between 10th and nth Concessions Township of 
Walpole, near Garnet Station, Province of Ontario.

6745— April 2—Granting leave to the Georgian Bay and 
Seaboard Railway Co. to construct its railway across the 
highway in the Township of Medonte, County of Simcoe, 
Ont., at mileage 12.97.

6746— April 2—Granting leave to the B. T. Co. to erect, 
place and maintain its wires across the tracks of the G.T.R. 
Co. at public crossing three miles north-east of Spring- 
ford, Ont.

6747— April 2—Granting leave to the municipality of the 
village of Streetsville, Ont., to erect, place, and maintain 
two electric light wires under the track of the Orangeville 
branch of the C.P.R. at Streetsville Junction Station, Ont.

6748— April 2—Authorizing William Long, of the parish 
of Clair, County Madawaska, N.B., to lay and maintain a 
two-inch water pipe under the tracks of the Temiscouta Rail­
way, in the Parish of Clair.

6749— Feb. 11—Directing the C.P.R. to substitute for its 
present rates on coal, in carloads, from Bienfait, Sask., to 
points in Manitoba and Saskatchewan rates ranging from 
fifty cents to one dollar and five cents.

t

telegraph tolls generally.
6768—Refusal of application of the Essex Terminal Rad­
io set aside Orders of the Board, March 22nd, 1907 ;way

June $th, 1906; March 13th, 1907, which approved the loca­
tion of the Windsor, Essex and Lake Shore Railway between 
Windsor and Leamington, and authorized certain crossings 

the tracks of other railways. Authorizing the operationover
and maintenance of the Windsor, Essex and Lake Shore 
Rapid Railway along the gravel road. Granting leave to the 
Essex Terminal Railway to cross the railways of the W.E. 
and L.S.R.R. and C.P.R. at or near the existing crossing of
the C.P.R. and W.E. and L.S.R.R.

6765—April 6—Ordering the G.T.R. to prepare plans, in 
accordance with the plan on file, within ten days from date
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cipalities of Burnaby and Coquitlam, B.C., regarding- defec­
tive cattle guards on the line of the V.W. and Y.R. or the 
Y.V. and E. Railway and Navigation Co.

6788 and 6789—April 6—Granting leave to the New 
Brunswick Telephone Co. to erect, place, and maintain its 
wires across the tracks of the C.P.R. Co. at two points in 
the Province of New Brunswick.

of Order, for diversion of the Montreal Road, Kingston, 
Ont. ; that the G.T.R. commence work ten days after the 
plans’ have been approved, and that all work connected with

before the 1st of August,the subway be completed 
1909, unless further extended.

6766—April 6—Granting leave to Robert Gordon, Gov­
ernment agent of the Province of British Columbia, to con­
struct a highway level crossing 
stoke and Arrow Lake branch of the C.P.R.

on or

the track of the Revel- 6790— April 3—Directing the C.P.R. to open highway 
crossing on its line between Arden and Kaladar, Ont.

6791— April 6—Ordering that the city of Kingston bear 
and pay the cost of night watchman at subway at Kingston 
Junction, being constructed by the G.T.R.) until the same is 
constructed.

6792— April 6—Dismissing application of the C.N.Q.R. 
re crossing the C.P.R. south of St. Jerome, Que.

6793— April 6-^Dismissing- application of the C.P.R. to 
take additional lands adjoining its railway and station

over

6767— April 6—Approving and sanctioning location of 
the C.N.O.R. through unsurveyed territory in the Sudbury 
mining division. District of Algonta, Ont., mileage 60 to 80, 
from Sudbury Junction, Ont.

6768— Essex Terminal (particulars to follow).
6769— April 6—Authorizing the C.P.R. to use for the 

carriage of traffic that portion of its line of railway known 
as the Lauder Extension, from Broomhill, mileage 16.0 to 
mileage 28.5, a distance of 12.5 miles, Province of Manitoba.

6770— April 7—Extending for six months from date of 
Order time within which construction of overhead farm 
crossing on A. M. Dickie’s land, Lot 27, Concession 3, 
Township of London, County Middlesex, Ont., be completed 
by G.T.R.

6772—March 26—Directing the Grand Valley Railway 
Co. to equip all its cars, freight motors, passenger motors 
and trailers with air brakes by the 1st of July, 1909.

6772— April 6—Ordering that bridge of the C.V.R. over 
Richelieu River, St. Johns, Que., be protected with inner 
steel guard-rails within sixty days from date of Order.

6773— April 6—Authorizing the C.P.R. to construct
Bridge No. 160.35 over Bow River, Soo branch of its line.

6774— April 6—Authorizing the C.P.R. to construct
Bridge No. 55.8 on its Smith’s Falls section of its line of 
railway.

I
I

grounds at Sidney, Man.
6794—April 6—Dismissing application of the C.W. and 

Lake E.R. for Order altering or varying Order of the Board, 
dated the 4th October, 1906, which granted leave to the 
C.W. and Lake E.R. to cross at grade the tracks of the
G.T.R. at William Street, Chatham, Ont.

6795—April 6—Limiting the speed of trams 
G.T.R. and K. and P.R. at Place d’Armes, opposite Tete du 
Pont Bararcks, city of Kingston, Ont., to six miles per hour.

C.P.R. to construct
its railway, on Ontario,

on the

6796—April 8—Authorizing the 
bridges at fourteen different points on

Lake Superior and Eastern Divisions.
the C.N.O. Railway to con- 

branch of the Vermilion River, 
the Sudbury-Port

Western
6797—April 8—Authorizing 

struct bridge over the west
from Sudbury Junction onat mileage 23.51

Arthur line of its railway. the C N O Railway to con-
6798 April at mileage 30, from

the Sudbury-Port Arthur line of its rail-
6775— April 6—Authorizing the C.P.R. to construct 

Bridge No. 33.6 over Little Gravel River, on the Nipigon 
section of its line.

6776— April 6—Authorizing the C.P.R. to construct a 
bridge at mileage 26.2 of the Shuswap section of its line of 
railway over Eagle River.

6777— April 6—Authorizing the C.P.R. to construct a 
bridge, No. 28.9, over Gorge Creek, on the Shuswap section 
of its line.

6778— April 6—Authorizing the C.P.R. to construct 
Bridge No. 25.0 over Eagle River, Shuswap section of its 
line of railway.

6779— April 6—Authorizing the C.P.R. to construct, 
maintain, and operate branch line to and into the premises 
of the Hutchins Car Roofing Co., Montreal, Que.

6780— April 7—Granting leave to the Commissioner ot 
Railways and Telephones for the Province of Saskatchewan 
to erect place, and maintain wires across the tiacks of the 
C.N.R., Secs. 17 and 18, Township 17, Range 18, west second 
meridian, Saskatchewan.

6781 and 6782—April 7—Granting leave to the Dundurn 
Rural Telephone Co. to erect, place, and maintain its wires 

the track of the C.N.R. at two points in the Provin e

struct bridge over 
Sudbury Junction on
way. the Manitoba Govern- 

and maintain its wires
6799—April 8—Granting leave to 

Telephones, to erect, place, 
the tracks of the C.P.R. at P.C., % of a mile east of

ment
across
M°°68o^—-Apr!r^—Granting leave to R. S. Brewster, M.B., 

Village of Beeton, Simcoe County, Ontario, to erect, 
place, and maintain wires across the track of the G.T.R. at 
three points in the Township of Tecumseth, County of Sim-

of the

coe, Ont.
6801— February 23—Dismissing complaint of the Muni­

cipality of Burnaby, B.C., in respect of the fares charged on 
certain portions of the B.C. Electric Railway Company s ln- 
terurban line between Vancouver and New Westminster, B.C.

6802— April 7—Directing the City of Montreal to carry 
out the terms of an agreement entered into between the City 
of Montreal and the C.P.R., dated February 3rd, 1892, and 
repair bridge No. 1.65, being a steel viaduct carrying St. 
Catharines Street across the track of the C.P.R., Montreal,
P.Q.

across 
of Saskatchewan.

6783—April 7—Granting leave to the Dunnville Consoli- 
dated Telephone Co. to erect, place, and maintain its wires 

the tracks of the M.C.R.R. at Canfield Junction, in

6803— April 6—Directing the C.P.R. to install and main­
tain a complete interlocking plant, with derails, on the line of 
the G.T.R. and its own line, where the G.T.R. crosses the 
C.P.R. on the level crossing at Brampton, Ontario.

6804— April 6—Directing the C.P.R. to install and main­
tain a complete interlocking plant, with derails, on the line 
of the G.T.R. and its own line, where the G.T.R. 
the C.P.R. on the level crossing at Drumbo, Ontario.

6805— April 6—Ordering that the Montreal Street Rail­
way Company be made a party to the complaint of the cor­
poration of the City of Montreal, complaining against the 
rates charged by the Montreal, Park & Island Railway Co. 
and the service and operation of the said railway in the City 
of Montreal.

6806 to 6809, inclusive—April 13—Granting leave to the 
City of Edmonton, Alta., to erect, place, and maintain its 
telephone and electric light wires across the track of the 
C.N.R. at Edmonton, Alberta, at four points.

( Continued on Page 599).

across
the Province of Ontario.

6784— April 8—Authorizing the British Columbia Southern 
Railway (C.P.R.) to construct coal tipple over the ma.n line 
and other tracks of its railway near Michel Station, B.C.

6785— April 8—Extending until the 3Ist °f May, I9°9> 
Order of the Board No. 6102, dated the 25th of January, ipofb 
authorizing the C.P.R. to install interlocking and derailing 
appliances on its Pembina branch at Oak Point Junct.on, 
near Winnipeg, Man.

6786— April 8—Approving plan or diagram of proposed 
reconstruction of the St. George Viaduct on the 17th Dictrict 
of the G.T.R., between Lots 6 and 7, Second Concession of 
the Township of South Dumfries, Ont.

6787__April 8—Rescinding Order of the Board No. 6542,
dated 25th February, 1909, dismissing complaint of the muni-

crosses
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CORRESPONDENCE
The great bulk of the other half, however, that from 

Leith and the northern and western portions of Edinburgh, 
including almost the whole “New Town,” is collected by a 
capacious main intercepting sewer, about six miles long, 
carrying the “crude” sewage, combined in rains with flood- 
water, and finally debouching at the Black Rocks, at level 
of low water, springs direct into the estuary in precisely the 

has already been described for Portobello,

[This department Is a meeting-place for Ideas. If you 
have any suggestions as to new methods or successful 
methods, let us hear from you. You may not be accustomed 
to write for publication, but do not hesitate. It is Ideas 
we want. Your suggestion will help another. Ed.]

SEWAGE DISPOSAL, ETC. same manner as 
and with exactly the same results.

This scheme, popularly known as “the Water-of-Leith 
Sewerage,” both corporations (1863) united in promoting as 
a joint undertaking, which it was figured would serve its 
purpose for a period of twenty-five years, to be renewed, or 
duplicated, at the expiry of that term, as has now actually 
been done, on identically the same lines and principle which

Sir,—Having read the very discursive and learned dis­
sertation on the above, published in the “News-Advertiser,” 
of Vancouver, as well as Mr. Donald Cameron’s reply thereto, 
of the same date, I "beg leave to say that I thoroughly endorse 
every word Mr. Cameron has uttered on the subject, what 
he has said being perfectly correct.

An ounce of practical knowledge gained by actual ex­
perience in matters of purely engineering import, such as 
this, is worth a whole hundredweight of mere academic, 
dilettante utterance, the ipse dixit of pedagogues and pedants, 
presuming to speak with authority upon matters which lie 
entirely beyond their ken and comprehension—the case here 
—and so, in going so far as to call in question, at length, 
and with some detail, the extraordinary and totally mis­
leading statements set forth by this schoolman, or school­
master, and “expert” in fiction, I mean to oppose these by 
solid facts alone, and facts

“Are chiels that winna ding, an’ daurna be disputit.

was followed in the first instance.
The fact which I now wish to direct particular attention 

to is that—while engaged as assistant to Messrs. David and 
Thomas Stevenson, M.I.C.E., Edinburgh—upon the work of 
the preliminary surveys for the required Act of Parliament, 
I was called upon to travel through, inspect, and report upon, 
perhaps, ten miles of tubatory sewer-culverts, all of which 

found to be constructed of sound, solid masonry—somewere
of them over seven feet high in the clear, and including 
those of almost the whole “New Town” of Edinburgh, said 

having been built at the time of the laying-out of the 
new townsite, or during the latter half of the eighteenli
sewers

century.
Strange though it may appear to some people, I caught no 

“zymotic disease,” encountered no “foul and pestilent con­
gregation of vapours,” “deadly organisms,” dead cats and 
dogs, or other “putrifying matter”—things which exist only 
in the heated and fertile imagination of the ingenious and 

having its main intercepting brick culverts carried along the accomplished writer, and ventilated now in order to humbug 
upper side of said beach, east and west, for fully half a mile the public, while it suits a purpose to do so, on the late 
each way, to deliver their “crude” sewage, mixed, of course, Abraham Lincoln’s well-known first principle and dictum,

that “you can fool some people all the time,” just as has 
been done during a long series of years past, right here in 
Vancouver, B.C., and, as we know to our cost, a legacy and 
burden that will continue to be felt and regretted for all time 
to come.

It is a fact that, now full half a century ago, the Burgh 
of Portobello, Midlothian, Scotland, watering-place for Edin­
burgh, the capital, and situated along a broad, sandy beach, 
one mile in length, installed, for the first time in its history, 
a complete and thorough “combined-system” of sewerage,

at times, with rain flood water, directly into the Firth of 
Forth (no intervention whatever) by cast-iron pipes, de­
bouching at level of low water spring tides, the extreme 
tidal range there being 19 feet. All this was accomplished 
without the slightest inconvenience to bathers (a big crowd 
in summer time), harm to the beach itself, or serious injury 
to the North Sea

I
I It is a fact that the city of Aberdeen, Scotland (180,000 

population), sewers directly into the North Sea, which, 
theless, has not been materially damaged thereby.

In 1880, however, when I was requested by the late Mr.

never-
Before starting the work of the above scheme the Burgh

Municipal Council thpught it advisable to submit the whole 
proposal, for revision, to a gentleman then considered to be William Boulton, M.I.C.E., city surveyor, to examine and 
the very highest living authority on this special subject, the I fully report upon the entire, then existing, sewerage system

of the city, with a view to contemplated improvements and 
extensions, the outfall at that time emptied right into the 
River Dee and harbor near to its mouth, without any serious 
inconvenience or nuisance being felt or complained of in

late Mr. James Newlands, M.I.C.E., Municipal Engineer of 
Liverpool, the burgh’s engineer being the late Mr. John 
Paterson, C.E., Edinburgh.
« Mr. Newlands reported favorably, and the work—under 
my own supervision—was proceeded with and carried out 
satisfactorily, results being as stated above, and the burgh’s 
one and only great natural asset—its precious bathing-beach 
—was preserved inviolate and intact.

To the west from Portobello, along the same littoral, 
stretches for six miles, the seaward boundary of the city of 
Edinburgh, and of the Burgh of Leith (its seaport) with an 
aggregate population of about 450,000, occasional and regular 
users of the Portobello bathing-beach, before mentioned.

About one-half of the sewage resulting from this large 
community is—or was, for I speak of forty-six years ago— 
after being utilized for irrigation purposes, and partially 
purified by that means, on the—in this connection well- 
known—Craigentinny Meadows, or “Sewage Farm,” of 500 
acres, or thereby—allowed to run upon the mile long beach 
in front, and to spread all over it, finding its own way to 
meet the tide, and so, ultimately and finally, to disappear 
within it, once and forever.

consequence.
My examination of many miles of these sewers, granite 

and brick, of ancient and recent construction, was almost an 
exact repetition of my previous (1863) experience of the same 
kind in Edinburgh—lots of good, wholesome, fresh air, and 
little or no sediment—the latter in reality being confined to 

spot only, where the Footdee main trunk outfall culvertone
had been cut down half way and flattened out, in order to 
allow of the railway tracks of the Great North of Scotland 
Railway freight station being laid to grade over the ’owered 
top of the said main outfall sewer.

At another point, and for some quite considerable dis­
tance, the effluent from Ogston’s extensive soap and candle 
factory exhaled a peculiar, not altogether disagreeable pun­
gent odor, while a greasy coating covered the surface of the 
brick walls and invert of the sewer, making the latter some­
what slippery to go upon, but, with these two exceptions, 
both readily accounted for, and the last named in no way
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utter insignificance of the sewage production of the city of 
Vancouver now, or a thousand years from now, put in com­
parison or contrast with either ?

Why, that can be thought of, or spoken of only in such 
terms as microscopic or infinitesimal, even as those thousand 

viewed in like comparison with the aeons of

detrimental, everything else was found to be in perfect good 
order and condition.

Aberdeen, Edinburgh, Leith and Portobello, all simi­
larly situated on the sea coast, like Vancouver, and sewered 
as (avoiding all minute details) has now been described are 
shown, by the most reliable statistics, to rank amongst the 

healthiest and most salubrious centres of population in
years are 
eternity, Q. E. D.very

the civilized world ; but perhaps the most notable fact of all, 
which still remains to be mentioned, is that politics, in their 

allowed to enter into this question at all.

J. W. Balmain,
Assoc.. Inst. G.E. (1872).

North Vancouver, B.C., March, 1909.
case, are never

The corporations are composed of public-spirited busi­
ness citizens of average or superior intelligence, who will­
ingly devote their time and talents gratis to the work of the 
public, and with a single eye to the prosperity and good of 
the whole civic community.

They select, as the proper agents to carry out public 
work, involving large money expenditure, only the best, 
most capable and most reliable men that can possibly be had 
for that purpose, really competent men, trained to their work 
and possessed of practical experience in the execution of it 
—men, as well, of known probity, and unquestioned integrity, 
and the natural consequences follow in economy with 
efficiency, and the end—general satisfaction.

What, therefore, Vancouver needs is to take note of this 
indisputable fact, and proceed to act upon that knowledge, 
for “it is not given to any to neglect facts with impunity,” 
else terrible punishment becomes the inevitable, and citizens 
the victims of the rotten “machine,” “combine,” system,

RECENT DEVELOPMENTS IN ENGINEERING 
PRACTICE IN ENGLAND*

j. F. B. vandeleur, M.E.
In presenting this paper I beg to place before you a few 

notes which I made respecting the latest development in 
engineering practice that came to my notice during a recent 
trip to Europe. It is not, of course, to be expected that this 

the wide field broken into by the best of European 
in their research work but rather is a practical and

covers
savants
general exposition of more recent development as effecting 
the civil, mechanical and electrical engineering profession. 
Electrical Ore Finding.—Foundation of the Invention.

The system is based on the discovery made by Sir William 
Preece, some twenty years ago, who when experimenting with 
wireless telegraphy, energised the earth with an interrupted 
current of low potential, and found, by means of a telephone 
circuit connected to earth with portable electrodes, that the 
geological conditions of the earth’s crust, through which his 

flowing, altered the shape and changed the

we know and hear and read so much about.
This writer tells us in the same connection, about To­

ronto and of his canoeing experiences upon Lake Ontario, 
along the shores of which he says “at all seasons are to be 
encountered acres of floating fæcal refuse.” I do not dare 
to dispute what this veracious gentleman professes to have 
seen, but I would just like to ask him, What all that has to 
do with us and our 15 feet tide, and the open ocean right in 
front of us ? Is not that quite a different proposition ?

Why talk nonsense like that here, where the case does 
not apply at all ? Who ever saw “acres of floating fæcal 
refuse” anywhere in tidal waters, and why should we have 
to fly to that dernier resort and forlorn hope—the septic tank 
—which may be, and doubtless is, the correct thing for 
places so unfortunately circumstanced as Toronto, Exeter, 
Manchester, Sheffield, and other inland communities, now 
being named, as having no option but recourse to this 
acknowledged imperfect, unsatisfactory and wholly tentative 
method of trying to rid themselves of their “crude sewage” 
evil—a perpetual source of trouble and annoyance to them ? 
But why should 

Some seventeen

currents were
intensity of his field.
Description of the Instruments Used.

The instruments used are of special design, and a great
deal of money _
forty different types of instruments having been designed and

The whole apparatus is 
It consists of,—( i )

has been expended in perfecting them, some

tested continually at various mines, 
portable, and can be carried by two men.
A portable battery, which will supply sufficient current for 
about fourteen hours’ working and is then recharged. (2) 
A transmitting apparatus made in two sizes, of which the fol­
lowing is a description of the smaller size used at Coniston. 
It consists of an induction coil adapted to deliver, when re­
quired, a very heavy secondary charge into a condenser, 
40,000 to 50,000 volts, from which wires connect to portable 
electrodes, and having two spark-gaps-in-series and parallel- 
inserted in circuit, which is completed by the earth. (3) The 
receiving circuit consisting of two telephone receivers, each 
or 500 to 900 ohms, resistance, connected to the exploring 
electrodes (steel rods about 24 inches long), through a series 
parallel switch. These telephone receivers are constructed to 
respond to tuned waves and can be varied at will.

bother about what does not concern us ?
neighbors, citizens of the

we
years ago our

Royal City, were worked up into a state of frenzied panic and 
for a short time suffered throes of agony, occasioned by the 
sudden advent in their midst of another false prophet and
son of Ananias, who actually led them to beileve that, were 
their sewage to be emptied into the river, their salmon­
fishing and canning industry, on which they so much depend, 
would be forever ruined.

One writer, however, “Aquila,” in the “Columbian,” of 
that day, undertook to undeceive them, and this is what he 
said :—

Field of Operations.
The extent of the field to be explored, in which operations 

can be conducted, without shifting the transmitting ap­
paratus, is almost illiminitable, depending entirely 
size of the apparatus used. The earth can be energised for a 
radius of many miles, but, owing to the portability of the ap­
paratus, it is obviously in most cases preferable to move it 
about than to employ larger and more expensive instruments, 
which would be required to energise a larger field.
Explanation of System.

On earthing the transmitting electrodes, usually about 
too yards apart, a field of force is created in the earth’s 
something similar to an exaggerated field force from a 
large horse-shoe magnet, 
denser in action and proper adjustment of the spark gaps the 
telephones, connected to the receiving electrodes immersed in 
in the earth from 20 to 70 feet apart, give an audible note at 
least a mile away. Variations in lines of flow will be caused 
by underground deposits of metalliferous bodies. Lodes 
electrically divided into two classes, those which are better

thqon

“Westminster has a population of 8,000, and propor­
tionately (to London, England), should give 360,000 gallons 
of sewage per day. The Fraser has a discharge of 16,938,- 
036 millions of gallons, or, one gallon of sewage to 47,050,102 
gallons of actual discharge of the river. . . . All the
sewage that Westminster will produce for a hundred years to 
come would not, therefore, disturb the stomach of the 
daintiest fish that swims ; in fact, it would be entirely un­
recognizable. ”

I do not know where he (“Aquila”) got his figures, but 
they look to be correct, and I perfectly agree with him in his 
conclusions ; and yet after all, what is the great Fraser River 
itself, ultimately swallowed up and lost within the bosom 
of the still greater Gulf of Georgia, and what that also, com­
pared with the volume and immensity of the inconceivably 

whole-globe-circling ocean beyond ? What, again, the

crust

With a suitable amount of con-

are

* Read before Engineers’ Club, Toronto, Ont.
vast,
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conductors than the enclosing rock, and those which are, com- but it is arrested by oil, mica, etc. It affects the salts of 
paratively speaking, insulators. A good conducting lode silver like light waves and photographic plates exposed to its 
changes the shape and intensity of the normal field, elongat- i influence are darkened. Practically the whole surface of the 
ing it in the direction of the strike. Waves are brought to land on the earth is bathed in this emanation, as wherever 
the surface by the lode, and there is a concentration of energy tests were made in Europe and America it has been present, 
over the apex of the lode, and a corresponding increase in 
sound. When, however, the receiving electrodes are equi­
distant from the apex of the lode, a point of equipotential is 
reached, and a marked diminution in sound occurs, if not 
absolute silence, which, to the untrained operator, it ap- from this emanation, and the character of which proves to

me at least that a class of radiation of the order of light or

It is especially strong in some mining areas. In fact, veins 
undergoing considerable chemical changes can often be 
located by its presence. In carrying out tests of this kind, 
phenomena has been observed that could not possibly arise

pears to be.
possibly longer electro-magnetic waves is being emitted fromPractical Application of the System.

( 1 ) To locate an outcrop covered by a few feet of sub- strongly defined veins.
In the case of some classes of quartz veins which maysoil :—The transmitting electrodes are placed in the ground 

in a line at right angles to the direction of the strike of the be highly payable in gold values and at the same time, too
sparsely mineralized to conduct as well as the enclosing 
rocks, these can often be located by negative methods. Usu­
ally waves of low potential would be used for such work. On 
encountering an insulating vein and finding free passage 
barred, the waves would be deflected and travel up the wall 
to the apex of the vein and escape in the material between 
the apex and the surface of the soil. In this case assuming 
the distance from the apex to the surface to be twenty-five 
feet, most of the train of waves travelling half a mile or more 
underground would be Reflected upwards and crowd over in 
the twenty-five feet of material available to their passage. 
Obviously, the electricity in the telephone would be increased 
suddenly on encountering such a flux of energy. By patiently 
exploring an area and mapping up the increase and the de­
crease of the flux of energy, and more particularly, the direction 
of the flow, the positions of many veins can be determined.

Waves carried to great depth and distance by a persistent 
vein frequently arrive at the return electrode a fraction of a 
second late, and they cause interference which is manifested 
in the receiver by a lack of synchronism. When a section of 
the wave flow has been carried at an acute angle from the 
normal flow through the subsoil, a cross field is formed giv-

Where these

lodes. Two operators, each holding a receiving electrode and 
a telephone, proceed, at a few paces apart, cross the field 
to be tested in a line parallel to the transmitting electrodes. 
The receiving electrodes are thrust a few inches into the sub­
soil, taking care to make a good contact, and the sounds 
heard are noted. On approaching a metalliferous lode the 
sounds are intensified, and the operators then come closer to­
gether, and proceed more cautiously, only moving electrodes 
a foot or so at a time, until silence is obtained. A post is 
then planted in the ground midway between the electrodes, 
and this post represents the apex of the lode, or the spot 
under which the metalliferous body will be found.

In the case of an insulated lode, such as a quartz reef, 
thi sound will be most intense over the apex of the lode. 
The method adopted in this case is to earth the transmitting 
electrodes in a line parallel to the strike of the lode, when 
the waves in the centre of the field travel in a parallel direc­
tion, and if the apex of the lode is not too deep down, a 
“shadow” takes place in the earth at the back of the lode. 
This method is called “shadowing.”

(2) To locate a lode at depth :—The test as to depth is 
obtained by restricting the electric field so that audible 
sounds are only obtained over a given diameter, and with 
waves of the highest potential possible. Once ascertaining 
this radius, and contracting it by cutting down the prime 
energy used and shortening ‘he base line, i.e., narrowing the 
distance between the transmitting electrodes, the approximate 
depth to which the. waves penetrate is calculated and obviously 
a lode situated below that depth can show no variation in the 
field above.

ing effects of retardation in the telephone, 
effects are noticed, a conducting vein must be present in the 
area energised and by tracing the source of the cross field,
the vein can be located.
Pneumatic Brush Gear.

You will have noticed that the question of a steel shaft of a 
turbo-generator rotating at a very high speed has a tendency to 
develop two centres, 
chanical centre which could be the one and only centre if it 
were possible that the steel shaft could have the same homo- 
genity. This result, of course, is scientifically impossible to 
obtain. Therefore, around the centre we have two unequal 
bodies and the greater speed that these bodies obtain the 
greater variation, therefore, we have another centre revolving 
around the ordinary mechanical centre, 
strain on any bearings on which this shaft travels is increased 
practically developing an eccentric motion. To overcome this 
difficulty pneumatic brush gear for direct current generators 
has been introduced on account of air being extremely resilient 
and able to take up the slightest vibration in pressure, which 
would otherwise cause disintegration of the carbon blocks. 
It is also a well-known, fact that springs under compression 
tend to crystallize and become fatigued and lifeless. I his 
will give a brief idea of the pneumatic brush gear. The air 
compression is maintained by means of a small foot pump, 
the pressure being about three to four pounds per square inch.

Another modern invention which I had my attention drawn

The first centre is the normal me-

The Application of Electricity to Location of Ore Bodies.
When we consider the many physical properties possessed 

by ore bodies lying in the near surface of the earth’s crust, 
it seems apparent that there must be some method of detect­
ing their presence by means other than that of visual obser­
vation and geological inference. A vein is a comparatively 
thin sheet more or less mineralized, possessing both length 
and depth. The movement of the earth gives it a rotary speed 
of approximately one thousand five hundred feet per second 
and the orbital speed through space of about nineteen miles 
per second. Numerous lines of force and vibration of many 
orders from inter-stellar space are cut and corresponding 
phenomena must be produced in the ore body. In many cases 
oxidisation and other chemical changes are taking place and 
various portions of a vein are subjected to thermal differ­
ences,—all of which must set in motion forms of

Consequently the

energy.
There are at least six theoretically possible methods of 

determining the presence of position of a mineralized vein :—
1 st.—Resistance.
2nd.—Electro-chemical affinity. 
3rd.—Magnetism.
4th.—Electro-magnetic induction. 
5th.—Radiations or Emanations. 
6th.—Conduction.

to is what is termed an inkless combined feeder log which has 
been adopted by electrical departments of Glasgow and

One can obtain simultaneousseveral other corporations, 
readings of watts and frequency, volts and amperes, power

Absolute synchronism and 
An inkless

factor and frequency, etc. 
accuracy of time contacts is thereby obtained, 
recording meter, as the name designates, is a meter which 
records without the use of ink or pen, the chart being formed 
by series of contacts made over a type-writer ribbon, the 
contact impulse being actuated from a control clock which 
can give an impression every second, and as close as one

Radiations and Emanations.
Whenever oxygen combines with any metal or mineral an 

“emanation” is thrown off. The nature of this emanation is 
unknown. It apparently proceeds in straight lines and 
through water, soil and any rock capable of absorbing

passes
water.
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Another interesting naval instrument is the fire control 
apparatus which transmits from the conning tower of other 
controlling position orders to the guns in each gun position. 
The signals include “combined fire,” “independent fire,” the 
“range of objects in yards,” and “deflection left or right in 
knots.”

hundred and sixtieth part of an inch apart, thus form­
ing a continuous line. The most modern switch boards are 
now designed with these recorders, and it is a matter of inter­
est to note that frequently as many as six or seven instru­
ments are governed by one master control clock.

The stringent rules which have been enforced by the 
British Board of Trade has resulted in the demand for “Fool­
proof” apparatus being met by rather elaborate product now 
placed on the market by several prominent manufacturers. 
This is exemplified by the life and fire saving devices which 
are now used for enclosing the live contact parts of switches, 
fuses and terminals. A modern switch for low-tension work 
in its outward appearance would merely indicate a metal box 
w:th a plunger knob attached in the centre of the face thereof. 
However, it will be noticed that it is impossible to open the 
box to make an inspection of the switch and fuses unless the 
plunger has been withdrawn, thereby interrupting the circuit 
and it is also impossible to close the switch box lid when the 
plunger is on the “in” position, thus making sure that short 
circuits are impossible from the carelessness of the operator. 
Every switch used in the Franco-British Exposition in Lon­
don last year was of this character.

For the purpose of interesting the members of the pro­
fession who are not electrical engineers, and who are pos­
sibly not as keenly interested as those gentlemen in the re­
marks already made, I will endeavor to interest you for a few 
moments in the plans which I have located. This position 
which I now take originates from the fact that one of the 
Canadian railways asked me to secure information bearing 
on land surveys at the time of the early colonization of this 
vast Dominion, which, you will remember, at that time was 
under military control. I located a number of very inter­
esting maps in the War Office in London, and have placed Dr. 
Doughty, the Dominion Archivist, in possession of this in­
formation, and these plans will be forwarded in due 
through the Secretary of State to Ottawa. This plan that I 
will now show you illustrates the Battle of the Plains of 
Abraham, celebrated by the recent Quebec Tercentenary and 
the strategical position to the troops changing during a 
period of a few days, General Wolfe commanding the British 
troops won by superior strategy as I will show you by a 
cross section of the ground. Another item of interest is the 
Duke of Wellington's report on the Rideau Canal. This is of 
engineering interest as well. Wellington had never been to 
Canada, but was considered to have such ability that having 
full plans and data before him, he could form an opinion 
suitable for either aggressive or defensive operations. Wel­
lington could not have been able to have compiled this re­
port unless he had been in receipt of valuable data and maps 
secured under great difficulties by the military engineers of 
that date.

I will now close this subject and give a brief resume of 
naval engineering as applied to the latest developments in 
war ships.

Stoking Indicator.—Regular stoking is essential to regular 
steaming, and is of special importance with Belleville and 
other water tube boilers. One must remember the fact that 
there are in the neighborhood of 50 boilers on board a first- 
class battle ship, the stoking of which are all individually 
indicated in the Chief Engineer’s cabin. In each stoke hole 
an instrument of this type is erected, and is so operated that 
when the steam pressure of any one boiler decreases to a 
certain point the shutter on the instrument indicates the 
ber of that boiler and at the same time a loud gong is struck 
sharp’y thus indicating to the stokers that attention is re­
quired at that point.

You will notice a sketch on the board which shows two 
guns which are situated close to each other with a limited 
field of fire. This sketch shows a small trumpet with a 
buzzer of an intolerable tone in loudness. The angle of a 
b'ast from the muzzle of a gun is about 140 degrees, thus 
one gun will bear on another without necessarily touching 
it or even being in line with the end of the other gun, and 
could blow the muzzle off simply by the blast. These are 
worked by the contacts situated from the turret trunks.

seven

Certain difficulties are inherent in the operation of sub­
marines.

The driving mechanism entails the use of a patrol engine, 
dynamo, motor and storage batteries, and quite a complicated 
switch-board. It is obvious that the most economical method 
in which a submarine can be driven through the water when 
running in a half submerged state is to drive the propeller 
shaft by an oil combustion engine. This engine at the same 
time has capacity to operate a dynamo which in turns charges 
the storage batteries. In order to obtain the maximum out­
put of the generator with the minimum amount of material 
it has been found advisable to construct the machine of steel 
of high magnetic permeability, thus a greater capacity is 
obtained from the same dimensions of a generator that is 
ordinarily used for land service.
Officer of the submarine desires to direct his boat below

When the Commanding

the surface the petrol engine is thrown out by a clutch and a 
change over switch throws the motor which is directly at­
tached to the propeller shaft into operation. This motor, of 

is operated from the storage batteries before men-course,
tioned. The complete elimination of sparking is absolutely 
necessary, since the electrical apparatus is most rigidly tested 
before acceptance by the authorities.

Reverting to the electrical illuminating advancement. 
The latest development in arc lamps is the use of a single en­
closing opalescent globe having a diameter not greater than 
7-inches, which is a maximum amount of air in which an arc 

be struck satisfactorily. Most of the towns in England 
being lighted by flame arcs, which appears to be the only

Frequencies of

can
arecourse
satisfactory method of lighting streets.
25-cycles are used now to operate flame arc lamps, the lamps 
being suspended in the neighborhood of 25 feet from the 
ground. A slight amount of flickering is noticeable. A lamp 
has not yet been designed which will operate on 
of th's frequency fer enclosed spaces, such as public halls, 
stores, etc., but in as much as the illuminating engineers of 
the various arc lamp companies are concentrating their at-

a circuit

tention to this feature, doubtless we may look forward to a 
solution of the problem at a very early date.

The Tatarinoff Pistonless Press or Jack. This press in­
troduces mechanical principles hitherto but little understood, 
and even now are scarcely credited. It requires no founda­
tions and is easily portable, for instance a press weighing 
about 430 pounds is able to exert a pressure from about 24 to 
30 tons. Diagram on the board illustrates the principle in- 

The aim of the engineers to increase the power of a 
press by increasing the area of the piston upon which the 
working fluid acts has been foiled by the technical difficulties 
of constructing a cylinder of large diameter in which it 
possible to keep a tight gland.

The press invented by Tatarinoff has no piston what­
soever, and so the problem of increasing the power of 
by increasing the area upon which the working fluid acts is 
easily solved. Tatarinoff’s press speaking in general terms, 
consists of the following parts,—(a) a receiver, the sides of 
which fold like the bellows of a concertina ; (b) a moving
plate, either top or bottom one, which bears round one of the 
pressing plates of the press, the second one being fastened to 
the stationary bottom plate of the receiver by steel columns 
which guide the moving top plate of the receiver. Water or 
air enters the receiver, and by its pressure raises the top 
plate, with the result that an object may be pressed between 
the plate of the receiver and the upper pressure plate of the

volved.

was

a press

num-

press.
Having a large area the pistonless press transforms a 

small initial pressure into a great working pressure for all 
purposes for which presses are used.

The presses manufactured by the company in their latest 
forms have receivers, the folding sides of which consist of a
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rubbered canvas, as stated before, folding like the bellows of 
a concertina, and which can stand a pressure up to ten atmos­
pheres to the square centimeter. The bottom plate of the re­
ceiver is connected with the pressing plate by means of steel 6810—April 13—Granting leave to the Bell Telephone Co. 
columns. The top plate of the receiver has guiding rings. t0 erect, place> and maintain its aerial wires across the 
Thus the receiver is perfectly watertight and airtight. The tracks of the G.T.R. at private property 3/, miles west of 
water or air is let through an ordinary tap or valve and let 
out likewise. There are no packing boxes in the press, and 
consequently there is no danger of leaking.

RAILWAY ORDERS.

(Continued from Page 594).

Paris station, Ontario.
6811 and 6812—April 13—Granting leave to the City of 

Edmonton, Alta., to erect, place, and maintain its telephone 
Being of very simple construction and devoid of any com- and electric light wires across the C.N.R. at lane between 

plex paits T. atarinoff s press requires no skilled mechanic to Xinistine Avenue and Syndicate Avenue and lane between
! Fraser Avenue and Namayo Avenue, Edmonton, Alta.

6813—April 6—Directing the G.T.R. to permit its siding, 
as at present constructed across Preston St., Ottawa, Ont.,

I to be joined with the proposed siding of the Export Lumber 
Co., Ottawa, Ont.

68:4—April 6—Directing the G.T.R. to build a new 
bridge across Preston Street, Ottawa, Ont., within six months 
from date of Order.

6815— February 1—Dismissing application of the Winni­
peg Jobbers’ & Shippers’ Association, Winnipeg, Man., for 
Order directing railway companies to provide carload rating 
on blankets from points in Eastern Canada to Winnipeg, Man.

6816— March 5—Dismissing application of the Canada 
Zinc Company, Limited, of Nelson, B.C., for leave to carry 
an electric power transmission line over the track of the 
C.P.R. (Proctor branch) about one mile distant from Nelson,
B. C., between stations 1.6 and 1.7 on its line of railway.

6817— March 3—Directing that the V.V. & E. Railway & 
Navigation Co. may divert Ladner Highway, in the muni­
cipality of Delta, B.C., and acquire the necessary lands for 
the relocation of same along the route and through the lots 
as shown on plan.

6818 and 6819—April 14—Granting leave to the Bell Tele­
phone Co. to erect, place and maintain its wires across the 
tracks of the G.T.R. at Carp, and Galetta, Ontario.

6820 to 6826, inclusive—April 14—Granting leave to the 
rural municipality of Miniota, to erect, place and maintain 
its wires across the tracks of the G.T.P. Railway at various 
points in the Province of Manitoba.

6827 and 6828—April 14—Granting leave to the B.T. Co. 
to erect, place and maintain its wires across the track of the
C. P.R. at Monklands, Ont. ; and the G.T.R. at P.O. Mul- 
castcr Street, Barrie, Ont.

6829— April 14—Granting leave to the Burgesville Tele­
phone Co. to erect, place and maintain its aerial wires across 
the tracks of the G.T.R. at Concessions 5 and 6, Township 
of Norwich, and at Stover Street, between Lots 7 and 8, Con­
cession 5, Township of Norwich, Ontario.

6830— February 19—Releasing twenty-five (25) land own­
ers of what is known as the Beechmount subdivision, in the 
northern part of the City of Edmonton, Alta., from plans 
numbered 7851 R and 3624 U, filed by the G.T.P. Railway.

6831— April 14—Granting leave to the Toronto & Hamil­
ton Railway Company to cross with its track the tracks of 
the C.P.R. (Ontario and Quebec division) near Lambton 
Mills, Township of York, Ontario.

6832— April 14—Approving plan of overhead bridge, 
crossing what is known as the llaystead Road, at mileage 
119.67, on Lots 14 and 15, Concession 4, Township of Foley, 
district of Parry Sound, Ontario, filed by the C.P.R.

6833— February 11—Directing the C.N.R. to properly 
plank certain highway crossings on its Humboldt division 
of its line between sections 3-36-16 ; 34'35',6, and 20 and 
2Q-35-15 West 2nd Mer., Sask.

6834— February 3—Dismissing complaint of the Manitoba 
Grain Growers’ Association alleging that the C.P.R. and the 
C.N.R. charge excessive freight rates on bulk headed cars of 
grain going to Fort William and Port Arthur, Ontario, and 
applying for Order directing the said railways to reduce their 
charges on the said shipments.

68^5—April 6—Directing the C.P.R. and the C.N.R. to 
publish and file joint class and commodity tariffs of rates on 
freight traffic in classes 6 to 10 inclusive, of the Canadian 
Classification, between Edmonton and all points on the Cana-

work it or to look after it. This quality is of great import­
ance in rural industries, and in a number of small industries 
which cannot afford to employ a skilled engineer, also in 
those places which are situated at a great distance from any 
industrial centre where a skilled engineer could be obtained.

Requiring very small initial pressure, Tatarinoff’s press 
can be worked by the pressure from an ordinary domestic 
water service. At outlying works and factories where there 
is no water installation, ordinary gravity hydraulic pressure 
which can be used in cases of fire, and is stored for that pur­
pose, is quite sufficient to work the press. Ordinary iron 
pipings are sufficient to connect it with the water tap, but 
where iron piping cannot be obtained, rubber tubing enables 
one to place the press wherever desired which cannot be said 
of those presses that are driven by shafts.

With regard to the operation of winches on board ships, 
dock yards, ship yards, hoists and mines, the day of the 
donkey engine is passed. The greatly increased use of 
electric motors has replaced the old steam driven winch 
which under the most favorable conditions was a source of
annoyance to the operator, and in cold weather when the 
long lines of steam pipe were filled with the water of con­
densed steam it can readily be imagined that the difficulties

Theof operation were sometimes almost insurmountable, 
use of the electric motor, however, was not complete without 
a specially designed brake which would allow for a rapid 
starting, stopping and reversing. Various types have been 
produced, but it remained for a member of the British In­
stitute of Electrical Engineers, by the name of Scott, to pro­
duce a brake which in its simplicity and absolute reliability is I 
probably many years in advance in the design of other 
brakes.
utilized for actuating the brake gear without interfering in 
any way with the mechanical simplicity and strength of the 
motor itself. A gap or a partial gap in the magnetic circuit 
at the root of the two pole pieces is made so that lines of 
force pass across the gap and through the brake flappers 
which are thus attracted.

The brake is made of cast or wrought steel and the 
brakes used are easily adjustable for wear. These shoes are 
controlled by two strings which are in parallel. Apparently 
the springs are designed with a large factor of safety, and 
appear to work well within their elastic limits, as they are 
large for the work they have to do. However, it will be seen 
that a dashpot is entirely unnecessary and wound coils are 
not used in any way as they are also unnecessary.

The use of this brake affects the magnetic reluctance of 
the magnetic circuit to a very small degree, and I have seen 
a motor thus affected operate at the same speed and give the 
same rated output at the same temperature with the brake 
as without.

The starting current is net increased because the brake 
flappers are attracted with much less than the full load cur­
rent, and the slight extra reluctance of the circuit when the 
brakes are partly “on” at a light load only involves a little 
greater speed which is rather an advantage than otherwise. 
These brakes are designed to operate on series direct current 
motors just as well as shunt wound machines.

The boat on which I crossed, i.e., the R.M.S. “Lusitania,” 
equipped with motors fitted with this style of brake

The magnetism developed in the motor itself is

was
on the davits of the life boats, and it was surprising to wit- 

the degree of dexterity with which the operators couldness
raise or lower a boat. It seemed as though they could adjust 
the motor to operate at any speed they desired.
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dian Pacific Railway except Strathcona, via Strathcona June- | tracks of the G.T.R. at Eastern Avenue, near Broadview, 
tion on the basis of one cent per too pounds over and above ; and at Queen Street, Sunnyside Avenue, Toronto, Ont. 
the class and commodity rates of the Canadian Pacific Rail­
way to or from Strathcona.

6855—April 17—Granting- leave to the Seymour Power & 
Electric Co., Limited, to erect, place and maintain its e'ec- 

6836—April 15—Granting leave to the Farmers’ Long trie transmission line across the track of the Central Ontario 
Distance Telephone Company to erect, place and maintain Railway in Lot 8, Concession 7, Township of Marmora, 
its wires across the track of the M.C.R.R. at highway 2% Hastings County, Ontario.
miles west of Mull station, Ontario. 6856—April 17—Granting leave to the Seymour Power & 

6837—April 14—Authorizing the Chatham Gas Co. to lay Electric Co., Limited, to erect, place, and maintain its elec- 
main under C.P.R. at the Lacroix Street crossing, . trie transmission line across the track of the Canadian Paci­

fic Railway in Lot 1, Concession 1, Township of Marmora,
a gas
Chatham, Ontario.

6838—April 15—Authorizing the Atlantic, Quebec & Hastings County, Ontario. 
Western Railway to construct four bridges on its line of rail- 

in the Province of Quebec.
6857—April ig—Authorizing the C.N.O. Railway to place 

the lines and tracks of its Ottawa-French River division overway
6839__April 15—Authorizing the C.N.Q. Railway to con- j the lines and tracks of its Toronto-Sudbury division, near

struct bridge over the Lac Ouareau River, at mileage 9 from I Cranberry Lake station, about mileage 284 west from Ot- 
St. Jacques,' on the Jacques-Rawdon extension of its line of ! tawa, Ontario, 
railway. 6858—April 19—Granting leave to the Atlantic, Quebec 

6840—April 13—Granting leave to the C.N.O. Railway I & Western Railway to operate its trains over its line of rail- 
with its track the track of the C.P.R. (Toronto-Sud- way from mileage 19.75 to mileage 20.5 at the new stationto cross

bury branch) by means of an undercrossing, near Pakeskeg at Port Daniel, P.Q; 
station, at Big Key River, mileage 283 west from Ottawa.

6841—April 15—Granting leave to the municipality cor- charge on grain via C.N.R. and C.P.R. at Winnipeg should
poration of the Township of McKim, district of Sudbury, not exceed one cent per hundred pounds, and the switching
Ontario, at its own expense, to construct a crossing over the charge from point of interchange at Winnipeg or St. Boni- 
right-of-way of the C.P.R. in the Township of McKim, On- face to the proper unloading tracks, and for reswitching the
tario. said grain back to the said point of interchange, shall not

exceed $5 per carload, regardless of weight, in each direc­
tion; the said tolls to become effective May 17th, 1909.

6860— April 19—Granting leave to the C.P.R. to con­
struct its railway across the road allowance on its Pheasant 
Hills branch between mileages 530 and 556, west of Saska­
toon, Sask.

6861— April 20—Granting leave to the Bell Telephone 
Company to erect, place and maintain its aerial wires across 
the tracks of the C.P.R. at P.C., one mile east of Conception

6859—February 6—Directing that the stopping in transitu

6842—April 15—Authorizing temporary crossing of the 
C.N.R. by the G.T.P. Railway near Swift’s Packing House, 
at Edmonton, Alta.

6843— April 15—Authorizing the C.N.O. Railway to con­
struct bridge over the Seguin River, at Parry Sound, on the 
Parry Sound Spur, Ont.

6844— April 6—Granting application of the Canadian
Freight Association for permission to substitute for the ex­
isting commodity rates on wire fencing and netting, in car­
loads, from Hamilton, Windsor and Walkerville, to points 
east of Toronto, the class tariff rates thereon, subject to the j 
existing commodity rates to Montreal and Ottawa as maxima, j ment Tel. to erect, place and maintain its wires across the 

6845—April 15—Authorizing the C.P.R. to construct, tracks of the C.N.R. at P.C. at Swan Lake, Man.
6863—April 20—Authorizing W. C. Albert, of Edmunston, 

N.B., to lay water pipe under the tracks of the C.P.R. in the

Station, P.Q.
6862—April 20—Granting leave to the Manitoba Govern-

maintain and operate branch line of railway to and into the 
premises of A. E. Fenton, Fort William, Ontario.

6846—April 16__Granting leave to the Mount McKay & town of Edmunston, N.B.
Kakabeka Falls railway to cross with its track the track of the 6864—April 20—Authorizing the C.P.R. to reconstruct 
C.N.R. Co. at Gowanlock Spur, on Lot 12, Concession 1, in bride No. 151.1 over the Walker River, on the Soo Branch, 
the Township of Neebing, district of Thunder Bay, Ontario. ' Lake Superior Division of its railway.

6865—April 19—Granting leave to the Corporation of the6847— April 16—Granting leave to the London Township 
Telephone Co. Limited to erect, place and maintain its City of Revelstoke, B.C., to erect, place and maintain its 
telephone wires’under the tracks of the Canadian Pacific Rail- transmission wires across the tracks of the C.P.R. at Mc- 
way Co. at Hyde Park flag station on its main line west from Kenzie Avenue, Revelstoke, B.C.
London, Ontario. 6866—April 19—Granting leave to the C.P.R.

6848— April 16_Granting leave to the corporation of the struct its tracks across Galt Street, Lethbridge, Alta.
Town of Orillia, to, at its own expense, erect, place and main- | 6867 and 6868—April 19—Granting leave to the Corpora-
tain certain electric power wires over and across several tracks tion of the City of Revelstoke, B.C., to erect, place and main- 
of the G.T.R. where the same crosses the public road be- | tains its transmission wires across the track of the C.P.R. at 
tween Concessions 5 and 6, Township of Orillia, County of Fourth Street, and at a point near the easterly end of the 
Simcoe, Ontario. j railway yard, City of Revelstoke, B.C.

6849— December 22—Refusing application of Messrs. Me- 6869—April 20—Approving revised location of the G.T.P. 
Diarmid & Gall, of Montreal, P.Q., for Order directing the Railway Company’s line, Prince Rupert Easterly, mileage 50 
railway companies to allow seventy-two hours for the unload- to mileage too, Copper River, Coast Dist., B.C.
ing of charcoal, instead of forty-eight hours allowed by the 
Rules of the Canadian Car Service Bureau.

6850— April 16—Granting leave to the Toronto Electric 
Light Company to erect, place and maintain, at its own ex­
pense, certain electric light wires over and across the right- 
of-way of the G.T.R, at Greenwood Avenue, Toronto, Ont.

6851— April 19—Approving the general location of the 
proposed extension of the Nicola, Kamloops & Similkameen 
Railway from Merritt to Similkameen, B.C.

6852—April 17—Granting leave to the B.T. Co. to erect, 
place, and maintain its wires across, under, the tracks of 
the G.T.R. at Eastern Avenue in the City of Toronto, Ont.

6853 and 6854—April 17—Granting leave to the B.T. Co. 
to erect, place, and maintain its wires across, under, the

to con-

6870—April 20—Approving location of the C.P.R. Com­
pany’s branch line of railway, from a point on the revision 
of the Crow’s Nest Pass line, Section 30, Township 9, Range 
22, West 4th Meridian to a point on the west boundary of 
Section 8, Township 17, Range 24, west of the 4th, Alberta.

6871 April 21—Authorizing the Canadian Pacific Rail­
way to open for the carriage of traffic that portion of its line 
of railway from Eburne to New Westminster, B.C. 
o to mileage 9.64.

6872—April 20—Granting leave to the Port Hope Tele­
phone Company, Ltd., to erect, place and maintain its 
phone line across the tracks of the G.T.R. Company ; 
ing between Lots 8 and 9, Concession B F, Clarke 
ship, County of Durham, Ont.

mileage

tele- 
at cross- 

Town-
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6873-March 8 Amending; Order of the Board No. 4353, isfaction are not published at this juncture. The examiners 
3Z ■? Febmary’ I9°8’ authorizin$r the C.P.R. and state that the number of those applying for certificates in 

theAlberta Railway and Irrigation Company to construct spur British Columbia is increasing every year. On the last oc- 
to an mto the premises of the North-West Jobbing Com- casion comparatively few wrote, but now, not only was the
pany s premises, Lethbridge, Alta. ; by striking out clause 1 class larger and the percentage of those successful excep-
of the operative part of the said Order and substituting there- tional, but there was a large number en route to being full 
fore the following- clziusc i ( That the Pacific Company be, fledg^ed surveyors 
and it is hereby directed to construct, maintain and operate , , . _
a branch line of railway, or spur, from a point marked •“ E ” *
on the present freight spur ; thence curving across Baroness . The results of the supplementary examinations for On- 
Road to the east side of Smith Street; thence along Smith tario Land Surveyors have been announced. The following 
Street to the north side of Dufferin Street in the City of Leth- were successful : Messrs. F. M. Eagleson, Winchester ; F. E. 
bridge, Province of Alberta, a distance of fourteen hundred Patterson> Sudbury ; K. G. Ross and T. D. LcMay, Toronto; 
and forty-five feet, as shown in yellow, to the north side of J°nes, Smiths Falls; A. V. Chase, Orillia ; S. E. Far-
Redpath Street, to the north side of Dufferin Street on the ky’ 0ttawa> and A- H- Greenlees, London,
plan on file with the Board under case No. 3583, File No. Queen’s University B.Sc. List.
3955, which is hereby approved.” The results of the final year at Queen’s were given out

6874— April 21—Granting leave to the B.T. Company to this week. They are in the engineering departments, as 
erect, place and maintain its wires across the G.T.R. at pri- follows : 
vate property, G.T.R. to Varnish Works, Owen Sound, Onj.

6875— April 21—Amending Order of the Board, dated 
August 15, 1907, by rescinding the authority therein granted 
in so far as it affects Lot 16, in Block 14, according plan of 
Parish Lot 31 to 35 both inclusive, of the Parish of St. Boni­
face, Man.

6876— April 21—Ordering the Guelph and Goderich Rail­
way (C.P.R.) to install, at its own expense, and thereafter 
maintain an electric bell at a point where its railway crosses 
Queen Street in the village of Blyth, Ont.

6877— April 15—Authorizing the C.P.R. to construct, 
maintain and operate two branch lines of railways at Hudson 
Station for Nap. Masson, on Lot 157, village of Como, Co. 
of Vaudreuil, P.Q.

6878— April 22—Granting leave to the Walkerton & Luck­
now Railway (C.P.R.) to construct its railway across three 
highways in the Township of Glenelg, County of Grey, Ont

6879— April 6—Refusing application of the Export Lum­
ber Company for Order directing the G.T.R. and the C.P.R 
to provide a connection by a branch line between the sidings 
of the said companies at present constructed across Preston 
Street and York Street, Ottawa.

6880— April 13—Amending Order No. 6440, February
25th, by striking out the figures “ 6 ” and “ 10 ” in the 9th
line of the operative part of Order and substituting the 
figures “ 7 ” and “ 7.”

6881— April 13—Amending Order No. 6424, February
25th, by striking out the figures “ 6 ” and “ 10 ” in the 9th 
line of the operative part of Order and substituting the 
figures “ 7 ” and “ 7.”

6882— April 13—Amending Order No. 6423, February
25th, /by striking out the figures “ 6 ” and “ 10 ” in the 9th 
line of the operative part of Order and substituting the 
figures “ 7 ” and “ 7.”

6883— April 22—Authorizing the C.P.R. to construct four 
bridges on its line of railway in the province of Ontario.

6884— April 22—Granting leave to the Ingersoll Tele­
phone Company to erect, place and maintain its wires across 
the Tillsonburg, Lake Erie & Pacific Railway, between Con­
cessions 5 and 6, Township of Dereham, County Oxford.
Ont.

Bachelors of Science (B.Sc.)
In Mining—W. G. S. Agassiz, Kingston ; S. Blenkhorn, 

Canning, N.S. ; F. A. Brewster, Banff, Alta. ; P. J. Browne, 
Kingston; W. M. Campbell, Eganville; G. H. Kilburn, 
Stratford ; W. E. Lawson, London ; J. K. Osborne, Mar­
quette, Mich. ; F. Ransom, Deloro ; J. N. Scott, Wallaceburg ; 
M. Y. Williams, Bloomfield; T. B. Williams, Bloomfield.

Chemistry and Mineralogy—E. L. Bruce, Smith’s Falls; 
C. W. Drury, Kingston.

Mineralogy and Geology—N. L. Bowen, Kingston ; J. A. 
S. King, Souris, Man. ; B. Rose, Iroquois ; H. T. White, B A. 
Stratford.

Chemical—J. A. Kelso, Wallacetown.

Civil Engineering (C.E.)
1. D. Campbell, Perth ; E. Chartrand, Chartrand ; R. H. 

Cooper, Springfield, N.S. ; C. L. Hays, Port Colborne ; G. J. 
Jackson, Simcoe ; G. A. Jenkins, Orwell, P.E.I. ; H. C. 
Saunders, Kingston; G. S. McIntosh, Dundas ; J. B. Saint, 
Vancouver.

Mechanical—H. K. Fleming, Craigleith ; A. G. Neilson, 
Stella; A. N. Squire, Kingston.

Electrical—J. G. Daley, Ottawa; W. O. Dwyer, King­
ston; D. S. N1Col, Cataraqui ; W. J. Orr, Kingston ; O. M. 
Perry, Perth; F. H. Ryan, Newburgh; T. B. Speers, Apple- 
ton; S. A. Woods, Tamworth.

Sanitary—J. E. Carmichael, Strathcona, Alta.
Power Development—A.

Peeling, Campbellford.
W. Haddow, Simcoe ; C. U.

Mining Engineers (M.E.) 
C. Orford, De Lamar, Idaho.
K. S. Twitchell, De Lamar, Idaho.
The returns 

there would be
are not complete, and it was announced that 

a supplementary list.

STATISTICS OF CONSUMPTION 
DETROIT, MICH.

OF WATER,

Estimated total population of Detroit 
Estimated population on lines of pipe
Estimated population supplied ........
Total consumption for the 
Passed through 
Percentage of consumption metered
Average daily consumption ................
Gallons

.................. 426,592

.................... 440,744

..................... 438,157
26,857,139,195 gallons- 
8,368,105,508 gallons

year
metersSOCIETY NOTES.

31.2

British Columbia Surveyors.
Exactly fifty per cent, of the candidates who tried the 

recent British Columbia Land Surveyors’ examination were 
successful. The Rowing passed : A. P. Augustine, W. B. 
Buckmll Cecil M. Roberts, H. H. Roberts and P. A. Landry. 
Those u °gW^ Cbarg:e of the trials are appended : W. S. 
Gore, W. S Drury^ S. A. Roberts, E. A. Cleveland, E. B 
Herman and J. H. McGregor m . . ’preliminary examinations ThJ y S‘ ‘S t0°k their

1 ne names of those who gave sat-

73,380,162 gallons
per day to each inhabitant, City of

Detroit ...........................................................
Gallons per day to each consumer ......................
Gallons per day to each tap .......................................
Cost of supplying water, per million gallons,

figured on total maintenance (item CC)___  8
Total cost of supplying water, per million gal­

lons, figured on total maintenance + interest

169.9.
167.5
580.5

7.78

on bonds $ 9.06
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ENGINEERS’ CLUB OF TORONTO.—96 King Street 
Prtsident, A. B. Barry ; Secretary, R. B. Wolsey.

ENGINEERING SOCIETIES.
West.
Meeting every Thursday evening during the fall and winter 
months.

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

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

AMERICAN MINING CONGRESS.—President, J. H. 
Richards ; Secretary, James F. Callbreath, Jr., Denver, 
Colorado.

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

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

INTERNAL COMBUSTION ENGINEERS’ ASSOCI­
ATION.—Homer R. Linn, President ; Walter A. Sittig, Sec­
retary, 61 Ward Street, Chicago, 111.

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

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

ONTARIO PROVINCIAL GOOD ROADS ASSOCI­
ATION.—President, W. H. Pugsley, Richmond Hill, Ont. ; 
secretary, J. E. Farewell, Whitby, Ont.

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

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

WESTERN SOCIETY OF ENGINEERS.—1735 Monad- 
nock Block, Chicago, 111. Andrew Allen, President; J. H. 
Warder, Secretary.

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

ARCHITECTURAL INSTITUTE OF CANADA—
President, A. F. Dunlop, R.C.A., Montreal, Que. ; Secretary,
Alcide Chaussé, P.O. Box 259, Montreal, Que.

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

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

CANADIAN ELECTRICAL ASSOCIATION.—Presi­
dent, N. W'. Ryerson, Niagara Falls; Secretary, T. S. Young,
Canadian Electrical News, Toronto.

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

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

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

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 
Dorchester Street West, Montreal. President, Geo. A. Moun­
tain ; Secretary, Prof. C. H. McLeod. Meetings will be held 
at Society Rooms each Thursday until May 1st. 1909.

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

TORONTO BRANCH OF THE CANADIAN SOCIETY 
OF CIVIL ENGINEERS.—96 King Street West, Toronto.
Chairman, J. G. G. Kerry ; Secretary, E. A. James, 62 
Church Street, Toronto.

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

MANITOBA BRANCH OF THE CANADIAN SOCIETY 
OF CIVIL ENGINEERS.—Chairman, H. N. Ruttan ; Secre­
tary, E. Brydone Jack. Meets first and third Friday of each International Railway General Foremen's Association_
month, October to April, in University of Manitoba. June 1 to 5, 1909, at Chicago. E. C. Cook, Royal Insurance

CANADIAN STREET RAILWAY ASSOCIATION— Chicago, 111.
President, J. E. Hutcheson, Ottawa; Secretary, Acton Bur- Master Car Builders’ Association__June 21 to ^3 m
rows, 157 Bay Street, Toronto. at Atlantic City, N.J. J. W. Taylor, Old Colony Buildimr’

CENTRAL RAILWAY AND ENGINEERING CLUB— Chicago, 111.
Toronto. President, C. A. Jeffers ; Secretary, C. L. Worth.

COMING MEETINGS.

American Gas Power Society.—April 27. Quarterly meet­
ing, Minneapolis, Minn, Secretary, R. P. Gillette.

American Society of Civil Engineers__Annual convention,
Mount, Washington Hotel, Bretton Woods, N.H., July 6 to 9. 
Secretary, Chas. W. Hunt, 220 West 57th Street, New York.

Air Brake Association__May n to 14. Annual meeting
at Richmond, Va. Secretary, F. M. Nellis, 53 State Street, 
Boston, Mass.

American Society of Mechanical Engineers—May 4-7. 
Spring meeting at Washington, D.C. Secretary, Calvin W 
Rice, 29 West 39th Street, New York City.

American Electrochemical Society. — May 6-S. Annual 
meeting at Niagara Falls, Canada. Secretary, Jos. W. Rich­
ards, Lehigh University, South Bethlehem, Pa.

American Foundrymen’s Association__May 18-20. An­
nual meeting at Cincinnati, Ohio. Secretary, Richard Mol- 
denke, Watchung, N.J.

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

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

American Railway Master Mechanics' Association__June
16-18. Annual convention at Atlantic City, N.J. Secretary, 
Jos. W. Taylor, 390 Old Colony Building, Chicago, 111.

American Railway Bridge and Building Association— 
October 19-21. Nineteenth annual convention at Jackson­
ville, Florida. Secretary, S. F. Patterson, Boston & Maine 
Railway, Concord, N.H.

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

National Electric Light Association__June 1 to 4. Thirtv
DOMINION FORESTRY ASSOCIATION. President, second convention, Atlantic City, N.J. Secretary John F 

Thomas Southworth, Toronto; Secretary, R. H. Campbell, Gilchrist, 29 West 39th Street, New York.
National Fire Protection Association__May 25 to 27 An

Sec-1 nual meeting at New Y’ork City. Secretary, W. H. Merrill 
I 382 Ohio Street, Chicago, 111.

Ottawa.
DOMINION LAND SURVEYORS—Ottawa, Ont.

retary, T. Nash.
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In this table azimuths are reckoned from the N. in the 
direction E.S.W. The quantity a is the error in the azimuth 

resu ting from an error of im. in the time. It will serve to 
show the best time to observe if the watch correction is 
well determined.

not
The azimuth for any other latitude may

readily be found by interpolation.
The standard time corresponding to any azimuth given 

in the table for a place whose longtitude differs from 5b,
and for some other date, may he found by the formula :__

T' = T + (L —5h) (1 —os.16) —d x (3m 555.9).
Where

T' = the required time.
T = the time for May 1st.
L = the longitude.
d = number of days elapsed since May 1st.

L. B. Stewart, D.T.S.
The table below gives the apparent places of the bright­

est of these stars for May 15th at transit across the meridian 
of sh W. of Greenwich.

R. A. 
Mag. h. m. s.

2.4 o 04 17.4
2.5 o 35 18.5
2.3 o 51 10.4
2.1 i 25 31.1
0.2 5 09 56.1
2.0 7 28 46.9
0-5 7 34 31-6

7 39 44-2 
i-3 10 03 31.8
2.4 to 56 22.4
2.0 10 58 08.4
2.2 11 44 25.9

2.5 11 49 04.3
3.4 12 10 57.4
1.8 12 50 03.7
2.1 13 20 17.9
1.2 13 20 24.9
i-9 13 43 59-3
0.3 14 11 31.9
O.i 18 33 52.7

Azimuth by the Pole

Star
/3 Cassiop ..........................
a Cassiop ..........................
y Cassiop ..........................
a Ursæ Min. (Polaris) 
<r Aurigae (Capella) ... 
a Geminorum (Castor) 
at Canis Min. (Procyon) 
ft Geminorum (Pollux) 
a Leonis (Regulus) ..
ft Ursæ Maj......................
a Ursæ Maj................
ft Leonis .......................
y Ursæ Maj................
g Ursæ Maj............
e Ursæ Maj.............
Z Ursæ Maj...............
a Virginis (Spica)....’
rj Ursæ Maj..............
a Bootis (Arcturus) 
a Lyræ (Vega)............’’

Determination of

o

+
+ 56 
+ 60 
+ 88 
+ 45 
+ 32 
+ 5 
+ 28 
+ 12 
+ 56 
+ 62
+ 15
+ 54 
+ 57 
+ 56 
+ 55

04
13
04
26
27
28

1.2 53
44
27
48
5i
13
28

21
08

10 19
+ 05
+ 17
+ 4i

Star.

• \

it
1ns M

•X
A

1
i
i »

V
t

IZ*
Star Map for May 1st, 1909, 10 p.m.

STAR MAP, SHOWING THE PRINCIPAL STARS, 
VISIBLE AT 10 P.M. MAY 1st IN 

LATITUDE 45° N.

The following table gives the azimuth 
May i st, 1909, for places in 

at certain standard times T •

of Polaris on 
longitude 5th ( = 75°) W., and

c
«0
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h. m. s. 
13 07 38.2

27 35-0

13 35 14.1
20 00

Sidereal time, ioh. 30m. (table)... 
7 X (3m 56s. 5S5) ................................

T .
Watch .

Difference of longitude

S .
R.A. of star

a—S . ... 
5.2 X OS. 16

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

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

Here the interpolated value of the azimuth for 8h 30m
is 358° 59' 27", interpolating by second differences, and the 
corresponding time for the given longitude and date is :—

8h 30m 00s
+ 19 56.8 ( = 20m — 20 x os.16)
— 27 3i-3 (= 3m 55S-9 x 7)

= 8h 22m 25s.5.
To determine the meridian the observer then points to 

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

Determination of Time.
If the direction of the meridian is known approximately, 

the correction of a watch on standard time may be found by 
observing the watch time of transit of a star.
R.A. is then the sidereal time of transit, and the correspond­
ing standard time may be found as follows :—First find the 
sidereal time corresponding to one of the standard times of 
the above table for the date and place of observation by the 

S = S' + d x (3m sôs.SSS) — (L —- sh).

The star’s

formula :
Where

S = the required sid. time.
S' = the tabular sid. time,

and d and L have the same meanings as above. Then the 
required standard time of transit of the star follows by the 
formula:— T = T' + («—S) (1 —os.16).
Where

T - the required standard time of transit of the star, and 
T' = the tabular time corresponding to S'. 
a = the star’s R.A.
fo illustrate the use of these formulae, let 

that the meridian transit of the star Spica is observed at 
the watch time, ioh. 35m. 45s., at the same place and date as 
above ; to find its correction on standard time h. m. s.

us assume

Watch fast 35-o

The methods described above do not take account of 
changes in the star places, but with ordinary field instru­
ments and for short periods of time these are negligible.

NEW GRAND TRUNK PACIFIC RAILWAY ENGINES.

Some time ago it was announced that the Grand Trunk 
Pacific Railway had placed an order with the Canadian Loco­
motive Works, Kingston, Ont., for twenty-five Mogul en­
gines. We give herewith the principal dimensions and 
equipment of the engines :—

Engine.
4 feet 8J4 inches 
... Simple Mogul 
. Bituminous coal 
........  138,176 ’bs.

Gauge ...................................................
Type of engine ................................
Fuel used .............................................
Weight in working order, drivers

Equivalent mean time interval 5 10.0
= to 30 00T'

Weight in working order, total . 
Wheel base of engine, rigid ....
Wheel base of engine, total........
Wheel base of engine and tender

----  161,976 lbs.
15 feet 8 inches 
24 feet 3 inches

53 feet to inches
Length over all, engine and tender-----64 feet 11% inches.
Width over all, engine and tender 
Height over all, engine and tender
Heating surface, fire box..............
Heating surface, tubes, ...................
Heating surface, total ..................
Diameter of driving wheels ........
Material of driving wheels centres 

Main C.S., others Cl.
Diameter and length of driving journals.... 9% in. x 12 in. 
Diameter of cylinders

.................... 10 feet.
.. 15 feet, 2 inches. 
. 188. i square feet. 
1,688.5 square feet. 
1,8,76.6 square feet.
.............. 63 inches.
56 inches diameter,

......................................... 20 inches.
......................................... 26 inches.
Radial stay, extended wagon top. 

...........................................200 lbs.

Stroke of cylinders ............
Type of boiler.......................
Working pressure of boiler
Number of tubes ..............
Diameter of tubes ..............
Length of tubes ..................
Injectors ...................................
Safety valves ...........................
Brakes .......... ............................
Kind of packing ....................

271
..................  2 inches.
..11 feet 11 inches.
..................  Hancock.
.................. “ World.”
Westinghouse E. S. 
. U.S. multiangular.

Tender.
................................ 143.300 lbs.

......................................... 7,000

....................... Water bottom.
................................. 10 tons.
4 wheel, cast steel bolster
............................. 34 inches.
.. Steel tired C.I. centres.
..................  5^ in. x 10 in.

............ Steel, G.T.R. type.

Weight of tender, loaded ..............
Capacity of tank in gallons U.S
Style of tank.....................................
Coal capacity ...................................
Style of truck .................................
Diameter of wheel .........................
Kind of wheel ...................................
Diameter and length of journal .. 
Brake beam .......................................

AMERICAN SOCIETY OF ENGINEERING 
CONTRACTORS.

On April 14th and 15th, meetings were held at the United 
Engineering Society Building in New York, at which the per­
manent organization of the American Society of Engineering 
Contractors was effected. This new national society begins 
its career with a membership of nearly 1,500.

A constitution was adopted at the meeting on April 15th, 
and officers and directors were elected. “The object of the 
Society is the advancement of engineering knowledge and 
contracting practice, the maintenance of a high professional 
standard among its members and the elimination of those 
practices and abuses that now exist in the engineering and 
contracting business, add to strengthen the bond that should 
exist between engineers and contractors.”

Corporate members must be engineers, contractors, or 
manufacturers of engineering material or equipment that 
have been engaged in these lines for at least 7 years, a de­
gree from a college or university of standing counting 
years experience. The constitution also provides for As­
sociate Members.

Officers for the first year were elected as follows : George 
W. Jackson, of Chicago, President; Halbert P. Gillette, of 
New York, First Vice-President; D. E. Baxter, of New York, 
Second Vice-President ; and Daniel J. Hauer, of New York, 
Temporary Secretary. These officers with the following 
gentlemen will make up the board of directors : De Witt V. 
Moore, of Indianapolis ; Edward Wegmann, of New York, and 
W. D. Lockwood, of New York, to serve one year. F. S. 
Hanson, of Chicago ; George Warren, of Boston, and J. R. 
Wemlinger, of New York, to serve two years ; and Major 
Cassius E. Gillette, of Philadelphia, F. C. Hitchcock, of New 
Y’ork, and Howard J. Cole, of Morristown, N.J., 
three years.

The Society will begin to hold monthly meetings in the 
fall. It is already assured of a large membership of eminent 
engineers and contractors, and sufficient funds to carry on 
its work. Application for membership can be made to the 
Temporary Secretary 721 Park Row Building, New York.

as 2

to serve
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to 

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc. 
Printed forms for the purpose will be furnished upon application.

TENDERS. Pelee, Lake Erie. The vessel required must be about 100 feet 
long, 25 feet beam, and 9 feet draft. Further particulars can 
be obtained from G. J. Desbarats, Acting Deputy Minister 
of Marine and Fisheries.

OTTAWA.—Tenders will be received until April 29th, 
1909, for a 25 horse-power locomotive type boiler. Newton J. 
Ker, City Engineer.

OTTAWA.—Tenders'will be received until Monday, 3rd 
May, for the erection of a grand stand, etc., at Lansdowne 
Park. W. E. Noffke, architect, room 26, Central Chambers. 
John Henderson, City Clerk.

ST. THOMAS.—Tenders will be received until Friday, 
the 30th April, for the necessary artificial stone sidewalks, 
curbing and gutter to be constructed during the current year. 
Jas. A. Bell, City Engineer.

SANDWICH.—Tenders will be received up to Monday, 
May 4th, for the construction of 4,600 lineal feet of vitrified 
pipe or brick sewers, from 18 to 24 inches in diameter; 510 
lineal feet of 48-inch brick sewer, 1,550 lineal feet of concrete 
box sewer, or reinforced concrete pipe sewers. Plans and 
specifications may be seen at the office of Owen McKay, Civil 
Engineer, Walkerville, Ont. E. R. North, Town Clerk.

TORONTO.—The City of Toronto will receive tenders 
for laying underground conduit. For specifications, apply 
to Electrical Department, City Hall.

TORONTO.—Tenders will be received up to Tuesday, 
May 4th, for the construction of a concrete bridge at Chip­
pewa Avenue, Toronto Island.
Chairman Board of Control.

Nova Scotia.
NORTH SYDNEY.—Tenders will be received up till 

Saturday, May 1st, for excavations, brickwork, stonework, 
concrete work and all the necessary iron beams, iron pillars 
and anchors ; also the necessary flashing according to plans 
and specifications to be seen at the store of The Kirk & Whit- 

Tailoring & Clothing Company, Limited, North Sydney.man
Quebec.

LACHUTE.—Tenders for fittings, Lachute, Que., Post 
Office, will be received until Friday, May 7th, 1909. Napoleon 
Tessier, Secretary, Department of Public Works, Ottawa.

MONTREAL.—Tenders will be received until May 5th 
for tile floors or mosaic floor for City Hall building. Ad­
dress : L. O. David, City Clerk.

NEW CARLISLE.—Tenders are invited by the New Can­
adian Company, Limited, for the steel superstructures of 
bridges and trestles, 14 in number, of a total length of 4,900 
feet, which are to be erected on the Atlantic, Quebec & West­
ern Railway, in the district of Gaspe, in the Province of Que­
bec. Further particulars are given in our advertising pages.

QUEBEC.—Tenders will be received until the 10th May 
for the construction of an Annex to the Jacques-Cartier 
Normal School, on Parc Lafontaine, Montreal, P.Q. Alphonse 
Gagnon, Secretary, Department of Public Works.
Ontario.

BRANTFORD.-—Tenders will be received up to Tuesday, 
the fourth day of May, next, for the supply of material and 
the construction of two concrete abutments for an iron bridge. 
The site of the bridge is about two miles north of G.T.R.

Joseph Oliver (Mayor),

TORONTO.—Tenders will be received until Friday, 
station at Onondago Village. The abutments will measure April 30th, for the erection of a new school building on 
90 cubic yards. Tenders to be at a rate per cubic yard de- Avenue Road, 
scribing the quality and the proportion of the several in- Hall, 
gredients to be used in the composition of the concrete. S.
J. M’Kelvey, Clerk, Township of Onondaga, Tuscarora P.O.

W. C. Wilkinson, Secretary-Treasurer, City

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

TOWNSHIP OF McNAB.—Tenders will be received up 
to 1 uesday, May 18th, for the construction of a concrete arch 
bridge and abutments with filling and fencing, addressed to 
Mr. John McGregor, clerk of the Township of McNab. Plans 
and specifications have been prepared by Messrs. Macallum 
& McAllister, engineers, 612 Continental Life Building, where 
the same may be examined.

W INGHAM.—Tenders for remodelling the steam heating 
system in the public school will be received until nth May. 
John F. Groves, Secretary Public School Board.
Manitoba.

WINNIPEG.—Tenders for grading, curbing and con­
struction of 49,672 square yards of asphalt pavements will be 
received until May 20th. H. N. Ruttan, City Engineer. M. 
Peterson, Secretary Board of Control. (Advertised in The 
Canadian Engineer. )

WINNIPEG.—Tenders will be received up till May 4th 
for all of the work, except the structural steel, plumbing, 
heating and electrical work, required in the erection and com­
pletion of a twelve storey and basement fireproof office build­
ing on Portage Avenue. J. H. G. Russell, architect, Silvester- 
Willson Building.

WINNIPEG.—Tenders will be received by the Winnipeg 
Public School Board up to May 6th, for the erection of an iron 
fence at the following schools : Collegiate, Dufferin and Nor- 

Address: J. B. Mitchell, School Board Office.

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

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

ESTEVAN.—Tenders will be received until May 19th, 
for constructing a waterworks system and a main sewer. 
Further particulars appear elsewhere in this issue. Willis 
Chipman, C.E., Chief Engineer, 103 Bay Street, Toronto.

PORT ARTHUR.—Tenders will be received up till Tues­
day, May 4th, for the erection and completion of a private 
residence. J. E. Cauchon, Jr., architect.

PORT ARTHUR.—At a recent meeting of the Electric 
Light & Telephone Commissioners the clerk was authorized 
to call for tenders for material required in connection with 
the new spur line to be built on Arthur Street. Estimated 
cost: Line, $1,370.10; track, $7,857.20. Tenders for 
terial for the power service will also be called for.

OTTAWA. Tenders will be received up to 31st May, 
1909, for work required in connection with the abutments and 
approaches of the new bridge below the waste weir at King­
ston Mills Lock Station on Rideau Canal. L. K Jones Sec 
retary, Department of Railways and Canals.

OTTAWA. Tenders will be received 
a vessel to be used

ma-

,. UP to 5th May for
as a lightship at southeast shoal, off Point | quay.
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Saskatchewan.
LUMSDEN.—Tenders will be received up to May 8, for 

the construction of Wascana Rural Telephone system. Arthur 
Anslow, Secretary-Treasurer.

MOOSE JAW.—Tenders for boring for water in Tuxford 
village will be received until May 1st. For further informa­
tion apply to John B. Calver, Secretary-Treasurer.

MAPLE CREEK.—Tenders for fittings, public building, 
will be received until Friday, May 7th, 1909. Mr. Jas. Reid, 
Clerk of Works, Maple Creek, Sask. Napoleon Tessier, Sec­
retary, Department of Public Works, Ottawa.

PRINCE ALBERT.—Tenders will be received until April 
30th for taking up 8-inch wooden stave pipe and re-laying with 
8-inch cast iron pipe. Specifications may be seen and forms 
of tender obtained at the office of the City Engineer. C. O. 
Davidson, Secretary-Treasurer.

PRINCE ALBERT.—Tenders will be asked shortly for 
the construction of the Dominion penitentiary here.
Alberta.

in the ordinary way at $2.35 to the Sicily Asphalt Company. 
Portland cement, A. Bremner, 36% cents a too pounds. 
The acceptance of the tender of the Compagnie de Pavages 
Modernes, at 51 cents, the cement to be delivered in barrels 
was also recommended. Bricks, C. Bourdon, $11 a thousand. 
The tender of Hyde & Webster was $11.40, but as they 
lower on bevelled bricks, it was decided to recommend them 
with the first named firm.
Ontario.

BROCKVILLE.—The Board of Works has purchased 
from Mussens Limited, Montreal, a new road roller, cement 
mixer and small compound engine to run the mixer. The 
machinery is to be delivered by June 1st.

GUELPH.—The tender of the Hamilton & Toronto Sewer 
Pipe Company, of Hamilton, for the year’s supply of pipe was 
accepted.

HAMILTON.—The sewers committee opened tenders on 
several sewers and awarded the contracts as follows : Rich­
mond Street sewer, to Andrew Mercer, at 43 cents per foot ; 
Case Street sewer, to Andrew Mercer, at $1.08 per foot ; 
Jackson Street sewer, to Andrew Mercer, at 58 cents per foot ; 
Hunt Street sewer, to J. Armstrong, at 47 cents per foot.

PORT ARTHUR.—Stewart & Hcwitson, of Port Arthur, 
have been awarded the contract for the construction of all 
concrete bridges and retaining walls on C.P.R. between here 
and Whitefish.

LINDSAY.—The Water Commissioners accepted the ten­
der of the McLennan Company for galvanized pipe as follows : 
5,000 feet, %-inch, $3.45 per roo feet ; 500 feet, %-inch, 
$4.35 per too feet; 200 feet, 1%-inch, $8.30 per too feet ; 300 
feet, 2-inch, $13.20 per 100 feet.

TORONTO.—The contract for the electrical equipment 
at the Ontario Dock Company’s new wharf on York Street 

Plans and was awarded to The Standard Electric Company, Confedera­
tion Life Building.

WATERLOO.—A special meeting of the Waterloo Public 
School Board tenders were received for the erection and com­
pletion of a brick school building and the contracts awarded 
as follows : August May, Berlin, mason work, $5,495 ; Reitzel 
Bros., carpenter work, $4.840; Liphardt Bros!, plumbing, 
$1,620 ; Kroetsch & Boppre, painting, $304 ; The Metal 
Shingle & Siding Company, metallic ceiling, $225 ; Liphardt 
Bros., tinwork, $94; heating, Pease Furnace Co., $1,750.

WATERLOO.—The following tenders for the construc­
tion of the cement walks were received : Ed. Dermul,—Walks,
9 cents a square foot ; driveways, 10 cents a square foot ; 
street crossings, 12 cents a square foot ; 3-inch tile drain, 5 
cents a foot ; 4-inch tile drain, 8 cents a foot ; 6-inch tile 
drain, 15 cents a foot ; 9-inch drain, 25 cents a foot ; 12-inch 
drain, 45 cents a foot ; cast iron work, 5 cents a pound ; 
wrought iron work, to cents a pound ; filling, 50 cents a cubic 
yard; brickwork, $20 a thousand, laid in cement ; raising old 
walks and supplying all material, 6 cents per square foot ;

blocks in old walks, 9 cents per square foot. Paul Berg- 
man> Walks, cents a square foot ; driveways, 
a square foot; street crossings, 12^ cents a square 
foot; 3-inch tile drain, 3% cents a foot; 4-inch tile 
drain, 10 cents foot; 6-inch tile drain, 13 cents a foot; 9-inch 
tile drain, 30 cents a foot; 12-inch tile drain, 45 cents a foot ; 
cast iron work, 3 cents a pound ; wrought iron work, 5 cents 
a pound; filling, 55 cents a cubic yard. The tender of Ed. 
Dermul was accepted on condition that he repair old 
at 6 cents a square foot and replace broken blocks in 
walks at 9 cents a square foot, and supply all the material 
and filling.

BRANTFORD.—Three tenders for the improvements and 
alterations to the Court House were opened and the 
was awarded to Schultz Bros., their tender being the lowest. 
The work outside of the floor will cost $5,000. The floor 
will be $640 extra, the floor to be made of ceramic tile. 
Manitoba.

NEEPAWA.—Tenders for fittings, public building, will 
be received until Friday, May 7th. Mr. Geo. Kellington, 
Clerk of Works. Napoleon Tessier, Secretary, Department of 
Public Works, Ottawa, Ont.

were

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

VICTORIA.—The City Council have decided to call for 
tenders for the erection of a high pressure pumping station.

VANCOUVER.—Tenders will be received up to Wednes­
day, June 2nd, 1909, at 4 o’clock p.m., for the supply of water 
pipe for the City of Vancouver. Wm. McQueen, City Clerk.

VICTORIA.—Tenders will be received up to 30th April, 
1909, for the construction of eight steel conical buoys for the 
Fraser River, including delivery on the wharf of the Public 
Works Department at New Westminster, B.C. 
specifications may be seen at the offices of the Agency of 
Marine and Fisheries, Victoria, B.C., the Public Works De­
partment, New Westminster, B.C., and the offices of the 
Harbor Master, Vancouver, B.C., where forms of tender may 
also be obtained. James Gaudin, Agent Marine & Fisheries.

VANCOUVER.—Tenders for the construction of five 
miles of concrete sidewalks will be called for by the City 
Council to ascertain if the work 
tract than day labor.

VANCOUVER.—Tenders will be received up to Wednes­
day, June 2nd, 1909, for the supply of waterpipe for the City 
of Vancouver. Specification may be obtained from the water­
works office, City Hall. Wm. McQueen, City Clerk.

VANCOUVER.—Tenders will be received up to Wednes­
day, May 5th, for the purchase of a portable sawmill. Full 
particulars may be obtained at the office of Messrs. Hermon 
& Burwell, Engineers and Surveyors, Inns of Court Building, 
423 Hamilton Street. Wm. McQueen, City Clerk.

(Advertised in The

can be done cheaper by con-

CONTRACTS AWARDED. new

u centsNew Brunswick.
FREDERICTON.—Hon. John Morrissy, Chief Commis- 

soner of Public Works, has awarded the contract for the Wall 
bridge, parish of Northfield, Sunbury County, to Frank L. 
Boone, of St. Mary’s. The contract price is in the vicinity of 
$2,500.
Quebec.

streetsMONTREAL.—The Roads Committee accepted tenders 
as follows : The Laurentian Granite Company, supply Laur- 
entian blocks, $1.79 a square yard ; the Sicily Asphalt Com­
pany, Laurentian blocks, $1.43 a yard. If the lowest tenderer 
is unable to meet all demands supplies will be purchased from 
the other company rather than have the work delayed. The 
lowest tender for lumber was that of the J. T. Marchand 
Company, at $27 a 1,000 feet, for white pine inch boards, 
and the next that of J. Therrien at $29. The committee re­
commended both tenders, the lower to get the preference. 
The Montreal Hassam Paving Company, laying paving 
blocks, $2.45 a yard, with concrete foundation. At a previous 
meeting tenders were granted for the laying of granite blocks

old

contract
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FranPckRaTAG,E/f PRAIRIE -The Town Council of Fort mile. Brandon is 225 miles from the plant, which will bring 
Francis awarded the contract for the labor on the new water the rate for 6,000 horse-power up to $22.87% delivered at the 
and sewerage system to Holmes and Kinmtnond, of Portage high tension station here, 
la Prairie. The price is $12,857. The total contract is over
$25,000. Alberta.

LETHBRIDGE.—On May 10th votes will be taken 
by-law to raise $153,000 for additional machinery, the 
tion of buildings, and necessary extensions for the city’s 
electric power station, waterworks plant and water main ex­
tensions.
British Columbia.

Saskatchewan. on a
MOOSE JAW.—The tender for the new fire hall has been 

awarded to Navin Bros., Moose Jaw, the price being $19,000. 
The other tenderers were the Brandon Construction Company, 
Limited, $18,403 ; S. A. Covert, Moose Jaw, $21,000 ; Healey 
& McGregor, Sault Ste. Marie, $24,375 ; Smith Bros., and 
Wilson, Regina, $19,800, and E. E. Poole, Moose Jaw, 
$21,480.

erec-

VICTORIA.—A by-law for an additional loan of $50,000 
for sewer purposes will shortly be submitted to the people.

VICTORIA. On April 14th the big storage battery and 
booster ” at the British Columbia Electric Railway power 

house were connected with the system and started in on 
their service. The

PRINCE ALBERT.—The tender was let to J. F. Hughes 
for 38 cents a house. The Fleming Method offered to do the 
work at 40 cents a house.

SASKATOON.—The tenders received on the three dif­
ferent sections of the sewerage and waterworks scheme to be 
done in the city this year were : Municipal Construction Co., 
Regina, $14,934 ; $29,584 and $12,843.85, or bulk, $54,632.35 ; 
Craig & McVean, Prince Albert, $13,908, $23,699 and $10,- 
758, or bulk, $47,170. H. Welsh, $13,725, $24,630 and $11,- 
445, or bulk, $49,400; F. F. Fry, Toronto, $39,700 bulk ; 
Parson’s Engineering Company, Regina, $17,137, $29,093 
and $12,427, or bulk, $58,000 ; J. Brodt, Regina, $15,137, 
$18,978 and $10,496, or bulk, $44,35o; H. F. Moore, $13,831, 
$24,048 and $11,28:, or bulk, $49,000; Reginald Bolton, 
Prince Albert, $15,000, $17,900 and $9,500, or bulk, $42,000. 
British Columbia.

VANCOUVER.—At a meeting of the Municipal Council 
of Burnaby the following contracts were awarded : Grading 
Greenwood drive, E. Scouffi at $18 and H. Sommer at $15 
per chain; clearing pole line road, H. Sommer $11 per chain ; 
grading Haszard road, J. J. Mervyn, at $17.90 per chain ; 
redrawing map of the municipality on larger scale, Mr. H. 
W. Stewardson, $130.

new apparatus constitutes a species of 
reservoir which fills automatically. In the storage batteries 
lara 260 cells with a capacity of 1,200 ampere hours, and 
(these contain some forty tons of materials. The cells 
sist of lead plates suspended in sulphuric acid, 
tion to the plant has cost about $50,000, and the installation 
was made by English experts, the storage battery by E. T. 
Humphreys, of the Tudor Export Syndicate, and the 
“ booster ” by G. E. Mason, of the Lancashire Dynamo &

con- 
This addi-

Motor Company.

SEWERAGE AND WATERWORKS.
Nova Scotia.

NEW GLASGOW.—Sewer and waterworks extensions to 
cost $12,000 are being considered by the Town Council.
Ontario.

BROCK VILLE.—The town is intending extending its 
electrical system and waterworks pumping station, 
and P. H. Mitchell are engaged in making a report upon the 
matter and are advising on the economies of a continued 
generating and pumping plant.

LINDSAY.—Several extensions to water mains are being 
made here.

LISTOWEL—The by-law to provide money to establish 
a municipal lighting plant here carried by a large majority 
on Monday, April igth. Work will be proceeded with im­
mediately, and contracts will be made with Messrs. Kilmes, 
Pullar and Berneham for two 50 kilowatt generators ; the 
Robb Engineering Company for engines ; Waterous engine 
works, boiler ; George Thomas, Windsor, line materials and 
erection. C. W. and P. H. Mitchell are the engineers for the 
town.

C. II.

light, heat, and power.

Ontario.
TORONTO. The electrical department of the City of 

Toronto have issued the following schedule of rates for 
power users in Toronto when the Hydro-Electric line is 
pleted to the city, 
charge on the peak to 
rate
as stated :—
Maximum de­
mand in h.p.

com-
This does not include the addition»'

users of power who have the meter 
, this additional charge being six cents per horse-power.

Minimum
monthly bill h.p. per month per h.p.

per hour off peak

Flat rate per Meter rate
PORT ARTHUR.—Numerous extensions to sewer and

waterworks system will be made by the City Council this 
year.$ 344300

400
$2.29

2.12
2.02
1.96
1.87
1.82

7:
425 65500 506 62

600 RAILWAYS—STEAM AND ELECTRIC.588 60
800 750 58 Quebec.1,000

1,200
1,500
2,000

912
1,075
1,320
1,725

56
MONTREAL.—The Southern Counties Railway Company 

gave a contract to Stack & Brogan for paving Common and 
Mill Streets and the approaches to Black’s bridge, the work 
to be started as soon as weather will permit.

MONT REAL. The contract for grading in St. Lambert 
in connection with the Montreal and Southern Counties Rail­
way has been awarded to George Duncan, who also has the 
contract for the excavation work for the sub-station and 
barns, which will be erected of concrete, opposite Elm 
Avenue on St. Denis Street, 
ing near Victoria bridge last week.
Ontario.

1.79 55
1.76 54
1.72 53

The peak hours are as follows :_October
31, 5.30 p.m. to 6.30 P-m.; November 1 to November so 
5 p.m. to 6.30 p.m. ; December : to January 15 
6.30 p.m. ; January 16 to February 15,
February 16 to March 1, 5.30 p.m. to 6.30 
Manitoba.

15 to October

4-30 p.m. to
5 P-m. t0 6.30 

p.m.
carp.m. ;

Work was begun on the grad-
BRANDON.—Some details of the power project nl \ 

for Manitoba have been given out. The Byllesby Co nnCt 
claim they can develop 150,000 electrical horse-power at p y 
Falls. Construction work will be started as soon rCat

dS 20.000
horse-power is contracted for. Supplies of too horse-power 
will be delivered at the rate of $20 per horse-power, while for 
amounts of from 5,000 to 10,000 horse-power the char 
be $15. The charge for transmission will be 3%

STRATFORD. Mr. N. M. Cantin, St. Joseph, has sub­
mitted a proposition to the city council on behalf of New York 
capitalists to build an electric railway between St. Joseph 

- a distance of sixty-five miles, upon the con- 
1 ion that the city guarantee the bonds of the concern up to

r»n0,<?°' ThC TOad would run via Parkhill, Exeter and Hen- 
, tratford would be given an hourly service for fifteen

and Stratford

ge will 
cents per
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hours daily. The proposition will be discussed at the next 
council meeting'.

TORONTO.—What promises to be a long legal fight, 
involving over half a million dollars, opened April 26th, be­
fore Mr. Justice Britton. The plaintiffs in the case, Messrs. 
Michael A. Piggott, Herbert E. Larkin, E. Larkin and 
George Sangster, trading as M. A. Piggott & Company, 
railroad contractors are claiming an alleged balance of $523,- 
574 from the Guelph & Goderich Railroad Company for con­
struction work.

cash consideration of $367,500, of which $10,000 is to be 
returned for unearned rentals.

HANLEY.—A Telephone Company with a paid-up cap­
ital of $10,000 has been organized to operate a local system. 
The long distance telephone line is expected to reach Hanley 
about the middle of May and several rural lines are projected.

LUMSDEN.—Mr. Arthur Anslow is advertising for 
tenders for the construction of the Wascana Rural Telephone 
system.

Through their counsel, Wallace Nesbitt, 
they allege that their agreement provides for extra payment
for “overhauling” in excavating work, with the chief engi­
neer of the railroad as sole arbitrator.

FINANCING OF PUBLIC WORKS
The defendants, 

through their counsel, Messrs. G. F. Shepley, K.C., and 
George Mason, have offered to pay $100,000 in full of all 
claims, but this has been refused. The railroad company 
also counterclaimed for $250,000 damages, alleging that the 
work is not yet completed. The railroad was begun in July, 
1904, and, according to the plaintiffs, was completed in Aug­
ust, 1907.

WELLAND.—Tenders for rails, poles and other equip­
ment will be opened shortly by the Dunnville, Wellandport 
and Beamsville Electric Railway. Grading operations will 
start in three weeks.

Quebec.
MONTREAL.—The Westmount City Council has passed 

the following by-laws to authorize a loan of $135,000 for the 
extension of the lighting plant and for the garbage destruct­
or. Permanent pavements for sidewalks, street crossings, 
etc., $125,000; drains, main sewers, etc., $35,000; macadam­
izing, opening, widening and making streets and boulevards, 
$130,0000.
Ontario.

OWEN SOUND.—On May 15 the citizens will vote on 
four iby-laws as follows : Waterworks extension and filtration 
.plant, $125,000; electric light debt and extension, $30,000 ; 
town hall improvements, $7,000; isolation hospital, $3,500.

WELLAND.—Tenders will be received up to May 3rd for 
$44,242 sewer and concrete walks debentures bearing 4% per 
cent., payable half yearly.
Saskatchewan.

SASKATOON.—Eight by-laws, aggregating an expen­
diture of $96,800, which includes $36,000 for extension to the 
light and power plant, will be voted on by the citizens on 
the 18th May.

YELLOW GRASS—The ratepayers of Yellow Grass 
voted on two more by-laws, one to raise $20,000 for a water­
works system and one to grant a bonus of $1,000 and ex­
emption from taxation for ten years for an electric light and 
power plant. The waterworks by-law was carried with prac­
tically no opposition, while the lighting by-law was de­
cisively defeated, there being a majority of six against it.

Saskatchewan.
REGINA.—The C.P.R. will immediately start the 

struction of large freight sheds here, five hundred feet long, 
to be erected this year. The company will also erect a 
station.
Alberta,

con-

CALGARY.—The Grand Trunk Pacific started work 
April igth on the construction of a line from Wainwright to 
Calgary. W. E. Mann is the locating engineer for the link 
between the G.T.P. and Calgary.
British Columbia.

VANCOUVER.—Five engineering parties will be en­
gaged this season in locating a line for the Canadian 
Northern Railway between the present terminus, thirty miles 
west of Edmonton, and Vancouver and New Westminster. 
I wo of them will work west from the prairies to the summit 
of the Rockies, while the other three outfits will be employed 
in British Columbia. Kamloops will be the base of the en­
gineers at work on this side of the divide. The three parties 
now being organized at Kamloops will take the field next 
week. They will comprise about forty members.

VANCOUVER.—The Great Northern Railway have made 
a start towards the rail connection from its main line on False 
Creek to what will be its future deep-water terminals on 
Burrard Inlet. Ironside, Rannie & Campbell, the contrac­
tors, made a start clearing the right-of-way from the head of 
False Creek across by way of Raymur Avenue.

VANCOUVER.—Instructions have been given the G.T.P. 
Company’s engineers to send out an exploratory party to re­
port on a direct feasible route for the railway main line to 
Vancouver.

1 hi

EDMONTON.—The Canadian Northern Railway Com­
pany will spend $60,000 boring for gas and oil in the Morin- 
ville oil fields. The company’s big boring outfit, which oper­
ated for some time at Langham, Sask., will be shipped to 
Morin ville. W. R. Martin, of Medicine Hat, who is to take 
charge of the boring operations, will commence operations 
within a couple of weeks.

MARKET CONDITIONS.

As the opening of lake navigation' approaches, accounts ^are’ heard of 
increased orders for merchandise, though spring activity of trade is bv no 

general. Industrial establishments in the United States are getting
orders T£a^«.

n,Utrr“";hnqUbTsî^

moving steadily ; .umber, firm. Hardware and metal dealers do not find 
any freedom of demand except here and there at lake ports for 
chain, anchors, and such ship-chandlery. Tin keeps its price 
IS steady, demand for structural steel moderate

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

Antimony. The market fairly active ; price continues at nJAc 
Axes. Standard makes, doub:e bitted, $8 to $10; single bitted per 

dozen, $7 to $9. 1
Boiler Plates.—tf-inch and heavier, $2.20. Boiler heads 

pounds advance on plate.
Boiler Tubes—Orders continue active. Lap-welded, steel 

IOC.; 114-inch, pc. per foot; 2-inch, $8.75; 2IX-inch, $i0;’ 214-inch 
3-inch, $t2.to; 3g-inch, $15; 4-inch, $18.50 to $19 per too feet ’

Building Paper-Plain, 30c. per roll ; tarred, 40c. per roll." A moderate 
demand can be now reported, for shipment about 1st April

Bricks—Business is very active, price at some yards $9 to $9 to at 
others, $9.50 to $10, for common. Don Valley pressed brick move klso 
freelv. Red and buff pressed are worth, delivered, $18; at works, $17

Cement—Price in 1,000-barrel lots $1.70 per barrel,’ including bags or 
S*.30 without bags. Similar quantities, $1.55 to $1.60 per barrel, in load 
lots delivered in town, and bags extra. Movement confined mainly to- 
small parcels. 3

1909.

TELEPHONY.

Ontario.
PORT ARTHUR.—At a recent meeting of the Board of 

Railway, Light and Telephone Commissioners, the purchase 
of telephone supplies was authorized.

TORONTO.—The latest issue of the Government Gaz­
ette contains notices of incorporation of the Ernestown Rural 
Telephone Company, Odessa, Ont., of which J. F. Dawson 
is an incorporator, and the Foster Rural Telephone Company, 
at Abernethy, Sask.

PORT ARTHUR.—The Electric Light and Telephone 
Commissioners have recommended the purchase of business 
and domestic phones.
Saskatchewan.

REGlINA.—Hon. N. A. Calder, Minister of Telephones, 
announced on April 21 that the Department had purchased 
the Bell Telephone system throughout Saskatchewan for a

rope, 
copper also

25c. per too

iK-inch,
$10.60;

(Continued on Page 44.)
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AMONG THE MANUFACTURERS
A department for the benefit of all readers to contain news from the manufacturer and Inventor to the profession.

COMPRESSOR. out by hand for inspection and adjustment, and all the 
valves can be removed from the machine and replaced in 
half an hour. The illustration we give shows one of these 
compressors direct coupled to an electric motor, 
method of construction forms a very efficient and quiet 
ning plant. 1 he absence of gears naturally entails a saving 
of power and noise.

The Reavell compressor is now so well-known in the 
mining world,” and so largely used under all circum­

stances where compressed air is required, that we think it 
may interest our readers to have a short description of

The compressor is made by Messrs. Reavell & Company, 
Ltd., of Ranelagh Works, Ipswich, England, and owing to ;ts 
special construction it is admirably adapted for electric 
driving.

This
run-

same.

Direct coupling is obtained either by extending the 
crankshaft of the compressor and threading it through the 
armature of the motor, the outer end of the crankshaft run­
ning in the motor bearing, or by fitting the compressor 
crankshaft to the half coupling. The motor being supplied 
with one bearing and armature built on shaft with half coup­
ling. 1 he two half couplings are rigidly bolted together 
and the plant under either of the above 
with only two bearings.

The compactness and reliability of these plants has 
caused them to be very largely used, especially in mining
work, where “ in bye ” compressors, taking up little room 
are required.

The “ Reavell ” compressor has four cylinders arranged 
radially in a circular shaped casing, each of the four cylin­
ders is fitted with a trunk piston, and the four connecting 
rods are all driven from a common crank pin. 
casing contains an annular space through which the cylinder 
is forced, and each cylinder forms as it were 
single-acting compressor, and as they all deliver into 
mon delivery passage, a practically continuous delivery of air 
is secured because the compressor, owing to the pressure 
being always in one direction, can be run at relatively high 

The compressor has no suction valve, air being ad­
mitted above each piston by means of a port in the latter

The circular

arrangements runs
a separate 

a corn-

speed. 1 hey 3X6 ,l° be found in use in all parts of the world in 
connection with mines, chemical works, breweries, work-

» »

3/
■

v1

R SAVELL 8t C IPSWICH

mn

which coincides with a similar port in the top of each 
necting rod during the stroke, and near the end of this 
stroke the piston over-runs the ports, cuts through the 
cylinder wall, thus making a direct communication between 
the cylinder and the inside of the compressor casing, which 
is arranged for a suction chamber, this resulting in a gain 
of at least 5 per cent, of the volumetric efficiency, a$ com­
pared with compressors having spring loaded valves. The 
machine is simplicity itself, and the whole of the internal 
running gear can be removed in two or three minutes for the 
thorough inspection of the machine, and can be replaced 
equally quickly.

All the rods

shops, water lifting, acid 
to which compressed air

con-
pumping and all the various 

can be put.
uses

occurred in the canal embankment and is likely to retard the 
re-opening of navigation on the Rideau Canal.

FREDERICTON.—The Legislature have been discussing 
at great length the idea of taking steps to compel, if possible 
the Grand Trunk Pacific to run all trains through New Bruns­
wick by means of electricity, and thus prevent forest fires. 
The G.T.P. passes through a densely wooded section of the 
Province and timber there is very valuable. Premier Hazen 
and several others spoke strongly on the matter and 
lution was adopted with that end in view.

fern, the
The delivery valves are of a very special type, and there 
no forced fits anywhere. The valve seats can be liftedare a reso-
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CONTRACTOR’S SUPPLIES

FOR SALE FOR SALE. aG/t“‘^Xn.VVr.JARDINE UNIVERSAL
CLAMP RATCHET DRILL MOTORSFIRE BOX BOILERS.

1—600 volt, 16 Kilowatt 900 R. 1—260 volt, 11 
Kilowatt. 1160 R. 2-260 volt, 8 H.P. 1—260 volt, 10 
H.P. 600 R. Built Specially for Hoisting Purpose». 

All in First Class Order and no 
Reasonable Cash Offer refused

Indispensable for Machine Repairs, Fac­
tories, Machine Shops, Bridge Builders, 
Track Layers, Structural Metal Workers, 
have use for it. Send for description.

x refitted 48" x 207, containing 52-3* tubes, 
i refitted 44" x 18', containing 46-3* tubes, 
x refitted 42" x 16' 8", containing 43-3" tubes.
I refitted 36" x 13' xo77, containing 36-3» tubes.
I refitted 36" x i37, containing 44-2% n tubes, 
x refitted 36* x la7 xx77, containing 43-2%' tubes. WRITE, WIRE, OR CALL.

A. B. JARDINE CO., ELEVATOR SPECIALTY GO.
Cor. Lombard and Church Sts., TORONTO

AUTOMATIC ENGINES.

HESPELER, ONT.i refitted 13" and 23" x 30* L.H. compound 
Wheelock.

x refitted 1477 x 34* R.H. Wheelock. 
i refitted 1a77 x 30* R.H. Corliss, 
x refitted xa77 x 1077 C.C. Westinghouse Junior, 
x refitted iott x to77 C.C. Leonard-Peerless, 
x new xo* x 1 sn R.H. Jewel, 
x refitted g%a and 14%" x xa77 C.C. tandem, 
x refitted 877 and X377 x x8ff R.H. tandem, 
x refitted 8" x 34" L.H. Wheelock.
1 rebuilt 7» x 10» C.C. Lconard-Ball. 
x refitted W xg" C.C. Armington & Sims.

WRITE FOR PRICES

Water Wheel Equipment
CHEAP FOR CASH.

48" “VICTOR,” Complete, Cast Iron Bridge- 
trees.

40* " JENCKES," Vertical, Gears & Shafting. 
44" “ LITTLE GIANT,” Gears and Shafting. 
33" “ LITTLE GIANT.”
Pair 35" “ TRUMP,” Horizontal Setting, 

Shafting, Bearings and Pulleys.
100 H.P. “ DODGE “ Friction Clutch.

A. F. FI FI E LD,
ST. CATHARINES

LABOURERS St MECHANICS
Supplied at Shortest Notice.

Railroad Contractors and Engineers
requiring Skilled and Unskilled Help will 

find it pays to Write or Phone us.

The O. K. Employment Agency
MACK & CO. 88 BAY ST., TORONTO

PORTABLE ENGINES AND BOILERS.

x refitted 977 x xa77 portable engine and boiler, 
x refitted 8n x 1277 semiportable engine and boiler, 
a refitted 777 x xo77 Champion portable engines and 

boilers.
x refitted yn x xo77 Waterloo portable engine and 

boiler.

Complete machinery stock list for the asking.

Phone—M 617.

FOR SALE
30 Dump Cars, 3-yard 3-foot gauge 
2 Double Drum Horse Powers 
1,20 h.p. Portable Engine & Boiler 
Rails and Fastenings, all sections

ONTARIO

H. W. PETRIE, Ltd. SPECIAL TO RAIL- 
\ WAY.CONTRACTORS

Toronto Montreal Vancouver
(• •’

Steam Shovels, Locomotives, 
Cars, etc.

Contractors’ and Railway Equipment

jffl Wb are manufacturers of Mince 
W Meat, Baking Powder, Coffee, 
f Spices, Flavoring Extracts, 

Mustards, etc. And all kinds of 
Grcceis* Sundries for Camp use.

Special Attention Given to Mail Order».

JOHN J. GARTSHORE
58 Front Street, West, TORONTO

Telegraph, Telephone or Write Us.
q before you build. Tells why firc- 

"^1 proof metal material is cheaper

FREE
buy. No matter what you mean 

fx to erect or repair, indoors or out,
** 3 send for book. Ask nearest office

PEDLAR People of Oshawa
Montreal, Toronto, Halifax, St. John, Winnipeg, Vancouver

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

TORONTO, Ont., Canada.

NEW INCORPORATIONS. Co., $20,000. C. G. H. Horwood, H. 
Torwood, W. T. Powis.

British Columbia. — Mohawk Creek 
Mining Co., $300,000.

Fraserville, Que. — La Compagnie

Ottawa, Ont.—Chaudière Supply Co., 
$20,000. A. Wilson, G. G. Roe, F. B. 
Wilson. Horwood Glass Manufacturing

Trans-St.-Laurent, $50,000; M. Fraser, 
J. Viel, J. C. Pouliot.

JAMES A. STEWART
Highway Bridges, Steel Mill Buildings and Structural Work, Roofs, etc.

Designer and 
4 Manufacturer of

DESIGNS AND ESTIMATES FURNISHED PROMPTLY

67 FEDERAL LIFE BUILDING, HAMILTON, ONT.OFFICE,

HAMILTON BRIDGE WORKS COMPANY, LTD.
Established 1872 at HAMILTON. CANADA.

R A IBRIDGES d
n

STRUCTURAL STEEL sSRSm:.
Menufaotur.r. of Locomotive Turn Tables, Roofs, Steel Buildings, and Structural Iron Work of all descriptions
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TENDERS CALLED FOR
TOWNSHIP OF McNAB

TENDERS FOR CONCRETE ARCH BRIDGEjam
Sealed tenders addressed to the undersigned will be 

received till noon of Tuesday, May 18th, for the construction 
of a Concrete Arch Bridge over Dochart Creek at Dochart 
Village, near Arnprior.

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

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

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

john McGregor,
Clerk of Township of McNab,

Burnstown P.O., Ont.

&

WATER FILTRATION PLANT
NOTICE TO CONTRACTORS.

TENDERS will be received by registered post only, ad­
dressed to the Chairman of the Board of Control, City Hall, 
Toronto, up to noon on iSth May, 1909, for the Supply of 
Material and the Construction of the Necessary Works In 
Connection with a Water Filtration Plant for the City of 
Toronto.

Envelopes containing tenders must be plainly marked on 
the outside as to contents.

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

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

The lowest or any tender not necessarily accepted.

April 30th.

JOSEPH OLIVER (Mayor),
Chairman, Board of Control.

BRIDGE TENDERS
City Hall, Toronto, April 16th, 1909. Tenders are invited by the New Canadian Company, 

Limited, for the steel superstructures of bridges and trestles, 
14 in number of a total length of 4,900 feet which are to be 
erected on the Atlantic, Quebec and Western Railway, in the 
district of Gaspe, in the Province of Quebec.

1. The Bridge Company is to agree to supply, build, 
erect, paint and complete the metal superstructures, and to 
frame, place and complete the wooden or rail floor system 
of the bridges referred to above, all in conformity with the 
specifications, drawings and strain and material sheets of 
the superstructures which may be had on application to the 
New Canadian Company, Limited, at New Carlisle, P.Q., 
and in conformity with Class 2 of tne Standard Bridge Speci­
fications of the Dominion" Government, Department of Rail­
ways and Canals, Edition 1908, it being understood that both 
plans and specifications are to form part of the agreement.

2. All tenders are to be sent in duplicate, one copy ad­
dressed The New Canadian Company, Limited, New Carlisle, 
P.Q., and the other to be addressed to the Chairman, The 
New Canadian Company, Limited, Queen Anne’s Chambers, 
Broadway, Westminster, London, S.W., England.

3. All tenders are to be sealed and to be marked on the 
outside “ Bridge Tenders.”

4. The New Canadian Company, Limited, does not bind 
/tself to accept the lowest or any tender.

5. Newspapers inserting this advertisement without 
authority will not be paid for same.

6. All tenders to be posted so as to reach New Carlisle, 
P.Q., by 21 st of May, 1909.

(TENDERS—Continued on page 44.)

CONDUIT
The city of Toronto will shortly call for tenders for the 

laying of underground conduit. For specifications, apply to 
the Electrical Department, City Hall.

TOWN OF ESTEVAN
PROVINCE OF SASKATCHEWAN.

Tenders Wanted
Sealed Tenders will be received by the Secretary-Treas­

urer until Wednesday, May 19th, for constructing a Water­
works System and a Main Sewer, comprising 7,300 feet of 
Water Mains, 2,400 feet of Tile Sewer, also Steel Water 
Tower, Gasoline Engines, and Power Pump.

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

No Tender necessarily accepted.
L. A. DUNCAN, Esq.,

Secretary-T reasurer,
Estevan, Sask.

WILLIS CHIPMAN, C.E., 
Chief Engineer, 

103 Bay St., Toronto, Ont.

TENDERS FOR ASPHALT PAVING
Engineer Assoc. M. Inst., C.E.

Desires position as Asst. Superintendent or Drafts­
man. First class experience in Mechanical, Marine 
and Constructional Work. Apply

BOX 24, CANADIAN ENGINEER

Sealed proposals addressed to the Chairman, Board of 
Control, Winnipeg, Man., and endorsed as above, for 
grading, curbing and construction of asphalt pavements, 
approximately 49,672 square yards, will be received at the
office of the undersigned up to 11 a.m. on Thursday, May 
20th, 1909. Plans, specifications and forms of tender,
together with conditions governing tender as prescribed by 
by-law, may be obtained at the office of H. N. Ruttan, City 
Engineer, 233 James Street, Winnipeg. The lowest 
tender not necessarily accepted.

I

PATENT NOTICE
or any Notice is hereby given in regard to Canadian patent No. 

98961, Flour Bolter, granted May 15. 1906, to John F. Harrison, 
that Allis-Chalmers-Bullock, Ltd., Montreal, owners of rights 
under said patent, is prepared to supply devices covered by 
this patent.

M. PETERSON,
Secretary.

Board of Control Office, Winnipeg, April 20th, 1909.
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TENDERS CALLED FOR

Bar SteelCity of Lethbridge, Alberta, Canada

TENDERS FOR WATERWORKS PUMP IRON FINISH SMOOTH FINISH
REELEDTENDERS will be received up to the 17th day of May, 

1909, for a steam pumping equipment to deliver 2,000,000 gal­
lons per 24 hours.

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

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

Each tender must be accompanied by a certified cheque, 
payable to the order of the Secretary-Treasurer, City of Leth­
bridge, for ten per cent. (10%) of the amount of the tender, 
which cheque will be returned unless the tenderer fails 
request to enter into a contract at the rate stated in the 
tender.

At low prices for satisfactory qualities

A. C. LESLIE ^ CO., Limited
MONTREAL

Tool Steel.—Jowett’s special pink label, 10# c. Cyclops, 16c. "H.R.D." 
high speed tool steel 65c.

Tin.—Market more steady, with moderate activity. The price continues 
at 31c. to 3134c.

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

Zinc Spelter—Business active, market firm at $5.25 to $5.50, outsidç 
market improved.

upon

The lowest or any tender will not necessarily be accepted. Montreal, April 28th, 1909.
The past week has been unproductive of anything exciting in the 

pig-iron markets of the world. Throughout the United States, the situa­
tion has settled down into a condition of dullness. Reports appear now 
and again to the effect that demand is showing an improvement and that 
business is picking up again, but the fact has been that these reports 
have not been followed by the hoped for conditions. Prices for pig con­
tinue steady. There has been a further closing down of some of the iron 
and steel producing plants, and further reductions have been made in the 
wages of the men, the present being, apparently, an opportune time to in­
augurate a lower scale of wages. This fact, of itself, is a reply to the 
trade-improvement stories.

In Great Britain, the situation shows little change. As compared with 
some months ago, trade is undoubtedly more encouraging, and in 
cases prices have shown a slight advance. At the same time, there is 
nothing of consequence taking place, which would lead to the belief that any 
revival of industrial activity is at hand. In Great Britain, as in other 
markets, the tariff revision in the United States seems to be the scape­
goat for the refusal of business to go after the manner desired. Doubtless 
the tariff revision is a very considerable factor, but it is not sufficient to 
account for the entire situation.

In Canada, dealers generally report a fairly satisfactory trade, and it 
looks as though the Dominion were the most fortunate of all the countries, 
in this respect, this season. Now that navigation is again opening, dealers 
m hardware of all kinds as well as in iron and steel material, arc ex­
periencing a period of activity which is quite encouraging in comparison 
with what is reported from across the boundary or from the other side of 
the Atlantic. Prices are steady, this week, after the very considerable 
changes of a week ago, although a number of changes have taken place 
in metals, as shown below :—

Antimony.—The market is dull at 8>5 to 8#c.
Ba.r Jron and steel—Prices arc easy all round, and trade is dull. Bar 

mlM c* 1 P,er„,0° P°.u"ds; best refined horseshoe, $2.10; forged iron, $2; 
fjd, V M h $ 5: sle'Kl?, shoe steeI- $1-8, for , x«-base; tire steel, $1.95
moo'th&Vi,,” Ca‘k SteCl* $3'35: “achine St”'‘ ir°"

2-in“0l,luL,TUK./.3;TT!’;. markM ls ?"ady. Quotations being as follows

Building Paner ’ ,0& ! 3"nch’ ^-inch, ,4*c. ; 4.Inch, ,9c.
felt paner coPner papeJ’ 7l ,0’ °r 16 ounces, $1.80 per too pounds ;feet I drt sheathin J Pounds ; tar sheathing, 40c. per roll of 400 square
icet, ary sheathing, 30C. per roll of 400 square feet: tar fibre see ■ drv fibre4 «0- (See Roofing; also Tar and Pitch). ' ' 55C'1 dry

eïêi h * at><° **•*> P=r 350-lb. bbl., i„ Lanadlan
each bag. Good bags re-purchased 
extra, or ioc. per bbl. weight.

BarB?rr„n!T.oT%eVe:^Ppon"dsar\eVt'areyfi„ad T"' ^ *~,B » d"»’
iron $,05; mild steel. $2.^ sleigh'shoe'st'et ^
îLMVsm^th'fiûi^tr,:'' tOB Ca'k “«'• t’-o: raachine'steel^iron'finish'

felt paper,*$2.4^ per T” pound’s ;\1°t sheathing” No $'6° P" '°° pounds 1 
square feet; No. „ 35c. ; dry sheathing, No f’ vA""' r°" °f 4°° feet, No. 2, 28c. (See Roofing; also Tar and Pitch) * 400 ,l,uare
cem«tm?,n,$7.?sU0,Ôat”s pae7 3^.1,'bbl 't' f °'« ’ Y0ntrea'- Canadian

each bag. Good bags re-purchased at'10c ^each 0“ p!™ cddme ,oc- for 
extra, or toe. per bbl. weight. English cementt $,T<P'0 tS ’*=• 
bbh in 4 jute sacks (for which add 8c. each) and Sat, to t, " 35°" 5'
Begian cement is $1.60 to $,.65 in bags-bags extra-atd t.$ ° ‘D w°od-

Chain—The market is steady as follows •—« inch d « m wood- 
$4.05; «-inch, $3.65; 7.16-inch, $3.45; «-inch $2 20^0 i6-tneh5'c°: 5-,6"inch- 
$3-051 «-inch. $3; «-inch, $2.95 ; 1 inch, $2 95 ' 9,6"mch’ $3-151 H-ifich,

Copper —Prices are firm at the recent decline to „sc . „
Explosives and Accessories —Dynamite, qo-lb cases 3” ‘ 4

18c. in single case lots, Montreal. Blasting powder 1h 7” cen«' proof- 
keg. Special quotations on large lots of dynamite nnd^ntwjf'85’^3'’5 P" 
caps, ease lots, containing ,0,0=0, 75c. per .^ broken D'i?na.,?r
blasting apparatus :—Batteries, 1 to to holes, , to J. l. EIectrie
30 holes, $35 ; , ,0 40 holes, $So. Wire, leading?’,c oer foT, ' $,5i * ,0 
50c. per lb. Fuses, platinum, single strentgh, per 100 fuse.-’ co?ncct.mg> 
*3.50; 6-ft. wires, $4; 8-ft. wires, $4.5=; to-ft wire, $7 . W'r“’
fuses, $1 extra, per xoo fuses. Fuses, time, double-tape $6 ner^ * rCzgtb 

Galvanized Iron.-The market is steady. Price, basis ,8^,7°°° feet* 
Queen’, =Had, $4.40; Comet, $4.1-5: Goubar" B;,I, iV,, ."TdoÎio^ '17 
oz., $4.35. Add 25c. to above figures for less than case toti • 26?gauge it 
2Sc. less than 28-gauge. American 28-gauge and English a6 are eqxdvalents 
as are American xojf oz., and English 28-gauge. " n s*

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is steady. The following prices are for quantities and over, on cars, Montreal, delivery from dock being 3Sc les^

TENDERS FOR CONCRETE BRIDGE CONSTRUCTION.

ENDF.RS will be received at the office of the undersign­
ed up to twelve o’clock, noon, of Monday, May 10th, 1909, for 
the construction of a Reinforced Concrete Arch------ over the

umber River on a deviation of the townline between the 
ownships of King and Vaughan ; also for Two Concrete 

Abutments for a bridge over Highland Creek, Concession i, 
Lot 14, in the Township of Scarboro’.

Plans and specifications may be seen and all necessary in­
formation may be obtained at the office of the undersigned, 
57 Adelaide Street East, Toronto.

The lowest or any tender not necessarily accepted.
FRANK BARBER, C.E.,

Engineer for the Municipalities.
Toronto, April 27th, 1909.

(Continued from Page 608.)
Lead.—Prices steady outside. This market holds firm at $3.80 to $3.00 

with an active movement. *>,y *
Lime.—Retail price in city 35c. per rho lbs. f.o.b., car; in large lots at 

kilns outside city 22c. per too lbs. f.o.b., car. More is moving, in medium 
to small lots.

Lumber.—The greater ease in the money market having permitted or 
encouraged more building of warehouses or factories, the result is felt by
the lumber trade in a marked demand for Southern pine of large
dimensions. This wood, which has been scarce in this market, is beginning 
to come in freely, and some beautiful clear stuff, as large as io by 20 
inenes, is in stock. For hemlock there is a fair demand, with a scarcity 
of the longer lengths. It is noticeable that 32-inch lath are rising in price, 
aS wc f°rcshadowed a week or two ago, sales of several cars have been 
made lately at $1.50. Prices arc rather stiff, all along the line. Dressing
pme quotes $32 to $35 per M ; common stock boards, $26 to $30; cull
1 * s* J2°* cul1 sidings, $17.50; Southern pine Hemlock in car

to $I?; sPrucc flooring in car lots, $22; shingles, British 
for 32-inch ^ $i° ’ lath’ N°* If *4,259 No* 3» $3-75 î for white pine, 48-inch ; 

Nails.—Wi °
Pitch

cement is readily 
4 cotton bags, adding 10c. for 

at ioc. each. Paper bags cost 2#c.

a r*’ ^2’25 ^ase; cut, $2.70; spikes, $3. Moving freely, 
p. .‘_~A lll![e demand is perceptible ; price continues at 70c. per 100 lbs.

pX-In bUdd'erT,astricfly wh(d'sa,e* ~'a!>. Trade normal.

pure, per 100 lbs., $2.25 ; in barrel lots,$2.05.
Se°w!r-pipe.-*C" P" ,b’: pure ManiIa- ”%c„ Base.

Straight pipe per foot 
Single junction, 1 or 2 
Double junctions ....
Increasers and reducers
P. traps .........................
H. H. traps .........................

1°‘> = VP^c'n'Tn;,Pr1tae'L73 SmalUotT “ubjeef t‘o advln7e *”"*'*-* 

Steel Beams and Channels.—Quiet We ounte-—i ,ing to size and quantity; if cut $224 toTt,. ' 50 *7, afcord'
lareer «2 to- tees t, . ’ * '7S to,*3> angles, zj< by 3-16 andangle,' and tees $ ° $3 P=r ,ao pounds’ smaller size, of

Steel Rails.—80-lb., $35 to $38 
gross ton, for 500 tons or
30-lb. $43.

Sheet SteeL-Market steady, at the former price,; ro-gauge, $,»■ 
,2-gauge, $2.ss; American Bessemer, ,4-gauge, $2.35; .7, .8, fnd^igauge'
$2.45 ; « ?",? v,4 g1aUg,C' $3-5°: 26"gaugc- 28-gauge, $2.85. Quite a
quantity of light sheets moving. 3 v c

Tank Plate.—3-16. $2.40 100 lbs.

6-in. 9-in. 10-in. 12-in. 24-in.
...... $0.20 $0.30 $0.65 $0.75 $1.00 $3.25

t. long .90 1.35 2.70 3.40 4.50 14.65
1.50 2.50

1.50 
3-50

8.50

15.00

5-oo
2.50
7.50

per ton. The following are prices per 
over: Montreal, ,2-lb. $45, ,6-lb. $44. 25 and
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There’s no dark room with a

KODAK TANK
Every step is simple and easy but, more than that, it 

means better pictures. The success of the tank development 
idea has now been absolutely proven by the fact that 
many leading professional photographers, although they 
have every dark room convenience, use our tank system 
of development for all of their work. If tank development 
is better for the skilled professional, there’s no question 
about it for the amateur.

The Experience is in the Tank
Ask your dealer, or write us for our booklet, “ Tank Development. ” It 

tells about the modern methods of developing Cartridge Films, Premo Film 
Packs and Glass Plates.

CANADIAN KODAK COMPANY, LIMITED
TORONTO, CANADA
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CREAT BRIDGE OPENED.

The new Queen’s Borough 
bridge, connecting New York 
and Long Island City, was open" 
■ed recently. Thousands of people 
and a long procession of auto­
mobiles gathered at either end 
of the bridge, all anxious to be 
first over after Mayor George 
B. McClellan, accompanied by 
several of the city officials, had 
■crossed the 7,749 foot roadway 
in an automobile.

A number of newsboys beat 
everybody, but the mayor in 
running from Manhattan to 
Queen’s Borough was as fast as 
the boys could sprint.

The formal opening will be 
held on June 12th. A $20,000 
fund has been raised for the 
celebration.

The new bridge in many ways 
is a remarkable structure, of the 
cantilever type.
$15,000,000, and has been about 
ten years in building, 
are five spans, the longest of 
which is 1,182 feet, that being 
the longest span in America and 
■one of the longest in the world. 
T he height of the floor above 
the East River is 135 feet, which 
permits the largest ships to pass 
under it.

It cost about

There

The bridge has a capacity 
which exceeds that of any other 
in the world. It is a double- 
decker, with two sixteen feet
promenades and room for the 
elevated car tracks on the upper 
floor. The main roadway is 56 
feet wide.

selectedanSumme$r'ee° J Summ'rl«, $18.75 to $19;
■Clarence. $I7 pVr ton.* 50: $°ft Summer,“- $«7-75 <o $,»;

Laths.—See Lumber, etc.
Lead'Warir%are abouVtcady. at $3.60 to $3.70.
Lead Wool.—$10.50 per hundred, $200

pointsTcanVing a fright°rate of"ijo* ^At'th l0t5’ *° contracto”, at mi,‘ 

ceptionally irregular and price, are' uncertain p°'?'nh the ™,arkc' ” ” 
$.8 to $3, per 1,000 feet; white pine. mill cu'h «,! JT' c CU", °?t' 
by 4-in. and up, $16 to $18 per 1,000 ft • mill Jti? J° $25*, Spruce, 1-in. 
log run, culls out, $i4 to $16 Railwnv T-CU s' to $l6- . Hemlock, 
hemlock or cedar, 35 to 4cC each on a co * ’ Standard Railway ties, 
Poles: Seven-inch top, cedar poles, 25-ft. pôles $,'° 1Jon'r,:aI- Telegraph 
$>•75 to $1; 35-ft.., $2.75 to $3.35 each at;P m = n Ï 35 V S° cach : >freight rate to Montreal. llths : Quotations ,P°int5’ with.5c-
carrying $1.50 freight rate to Montreal, $- P” '.“«o laths, at points 
shingles, same conditions as laths, X. $i xy J3* Shingles :

Nail8- Demand for nails is poor! but price. $2*5°; XXX’ 
keg for cut, and $2.25 for wire, base prices. arc steady at $2.30 per

Pipe.—Cast Iron.—The market continues steadv «,♦ , 
and larger ; $34 for 6-inch pipe ; $34 for 5-inch ,1/ * for 8-mch Pipe
foundry. Pipe, specials, $3.i0 per 100 pounds’ p 534 . 4-inch at the 
about $1 more than the above. oas P*Pe is quoted at

Pipe—Wrought and Galvanized.—The market is a 
lots being : tf-inch, $5.50 with 63 per cent, off for blarW y* ™odcrate-sizcd 
off for galvanized ; W-inch, $5.50, with 59 per cent nfr * ’ l, 48 per cent, 
cent, off for galvanized. The discount on the following ^ “ ack 
for black and 50 per cent, off for galvanized ; j4-inch $0 !* Per cent, off 
i-inch, $16.50; 1K-inch, $22.50; i>4-nch, $37; a-inch ’ ,7*.mc.h> $*1.50;
3-inch, $75.50 ; 3^-inch, $95; 4-inch, $108. ’ ’ 2^-mch, $57.50;

Ralls—Quotations on steel rails are necessarily onlv 
•depend upon specification, quantity and delivery required Ppr<V"mate and

A range of

$3.:-So to $33.50 is given for 6o-lb„ 70-lb., 8o-lb., 85.ll>., 90-lb., and .oo-lb. 
rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at 
$37 to $29 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.
Roofing.—Ready roofing, two-ply, 70c. per roll ; three-ply, 95c. per roll 

of 100 square feet. (See Building Paper ; also Tar and Pitch).
.... Rope,~ Prices arc steady, at 9c. per lb. for sisal, and ixc. for Manila. 
Wire rope, crucible steel, six-strands, nineteen wires ; tf-in., $2.75; 5-16, 
*3’7c' $4L?5.\ *6;. S7.25; H, $8.50; #, $10; x-in., $13 per 100 feet.

bpikes.—Rai.way spikes are in dull demand and prices are steady at 
$2.30 per xoo pounds, base of 5# x 9-16. Ship spikes are also dull and 
steady at $2.85 per xoo pounds, base of M x 10-inch, and H x 12-inch.

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

Steel Plates.—The market is steady. Quotations arc : $2.15 for 3-16; 
$2.25 for ,4, and $2.15 for yi andthicker ; 12-gauge being $2.30; 14-gauge, 
$2.X5I and x6-gauge, $2.10.

Telegraph Poles.—See lumber, etc.
Tar and Pitch.—Coal tar, $3.75 per barrel of 40 gallons, weighing about 

500 pounds ; roofing pitch, No. 1, 90c. per xoo pounds ; and No. 2, 50c. per 
100 pounds ; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half­
barrel; pine pitch, $4 per barrel of 180 to 200 pound. (See building paper* 
also roofing). *

Tin.—Prices are unchanged, at 32 to 32# c.
Zinc—The tone is steady, at 5% to 5^0.

Per ton, f.o.b., factory.

Cedar
$3-

and 44 per
* * # #

Winnipeg, Manitoba, April 27th, 1909.
The Western market conditions are in splendid shape and the demand 

continues to grow for all lines of builders’ supplies. A report comes from 
ntish Columbia that the price of shingles is likely to advance 10 cents.
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f
Bridge and Construction Departmentüéi©

JôhnàHart THE PENNSYLVANIA STEEL CO.\OY
STEELTON, PENNA., U.S.A.

»l
’ - ® yf

cll.. : vzj „l

Design—Fabricate—ErectMHLAES

All Structures of Steel;
? &i

BOSTON, MASS,
70 Kilby St.

CHICAGO, ILL. 
Western Union Bldg,

SAN FRANCISCO, CAL. 
1505 Chronicle Bldg.

NEW YORK, N.Y. 
71 Broadway

PHILADELPHIA, PA. 
Franklin Bank Bldg.

LONDON, ENGLAND 
110 Cannon St.

University of Manitoba
WINNIPEG

Faculty of Engineering

A. W. FABER’S
"CASTEEL”

PENCILS

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

D. M. DUNCAN, Registrar

PROCEEDINGS The Finest in Existence
16 Degrees 6 B to 8 H.

Unequalled for PURITY, SMOOTHNESS, DURABILITY 
or GRADINGUndergraduate Society 

Applied Science
McGill University, Montreal

A. W. FABER'S
"caste/:/:”

Copying Pencil

A. W. FABER
149 Queen Victoria Street 

LONDON, E.C.
Manufactory Established 1761

Contains all the Addresses given before the 
Society during the term just closed— 

and re-printed from the Canadian 
Engineer.

CONTENTS
The Relation of the Engineer to the Community. 

Cecil B. Smith ........................................
IBank of Nova Scotia, Kingston. Robert T. H. 

Sailman
The Datum Plane. Otto Klotz, LL. D. 
Description, Installation and Economy of CO„

Recorders. Well F. McKnight ...............
The Value of Gas Power. Charles E. Lucke...
I roperty of the Lake Copper Mining Co., Limited. 

John W. McLeod

80 Pages 
Price 25c.

Book Department,
Canadian Engineer,

TORONTO

ELECTRIC
and
HAND
CRANES

N0RTHERdN.tEoN.tG^EER,NG WÜRKS.
Advance Machine Works, Lid.. Walkorville, Canada, Manufacturers for Canada

Bar Iron.—$3.50 to $3.60.
Beams and Channels—$3 to $3.25 per too up to 15-inch.
Building Paper.—to 7c. per pound. No.

60c. ; No. 3 tarred, 6i%c. ; plain, 56c.
Bricks—$:t, $13, $13, per M, three grades.
Cement—53.25 to $2.50 per barrel, in cotton bags.
Chain.—Coil, proof, if-inch, $7 ; 5-16-inch, $5.50; «-inch 00 • ,

75c. ; double, 25c. to $. ; trace-chains, per dozen, $5 25 to $6 
Dynamite—$11 to $i3 
Hair.—Plaster’s, 80 to 90 cents per bale.
Hinges. Heavy T and strap, per too lbs., $6 to $7.50; light, do 

p« li.,‘7x” ng'- 6 ,0 10 inch“> 5Me. per lb.? inch

Iron—Swedish iron, too lbs., $4.75 base; sheet, black, 14 to 22 gauge 
$3.75; 34-gauge, $3.90; 36-gauge, $4; 38-gauge, $4.10. Galvanized—Am—,8 to 2-gauge, $4.40; 33 to 24-gange, $4.65: 36-gltgî, $4 6j ; igfgalg”** 
3-gauge, $5.15 P=r too lbs. Queen’s Head, 33 to 24-gauge Îa6c-E,l * ^ ’ 
English or 30-gauge American. $4.90; 30-gauge American,’ $5 ,5;' ÎW de 
L,s. 23 to 34-gauge. $4.50; 38-gauge American, $4.75; 3-gauge American si

pfn«d YO0,‘_Vd,On° Per hundyd’ $3CC, P?T ton" f-o b., Toronto.
Pipe.—Iron, black, per xoo feet. H-inch, $a.<o; 54-inch e«. tz u 

$3.40; M-inch, $4.60; 1-inch, $6.60; zjf-inch, $9; zjf-inch JimèV- 
$.4.40; galvanized, «-inch, $4.35; «-inch, $5.„; ?.£b. $8.?v \jtrh’ 
$11.35; iK-inch, $13.60; 3-inch, $18.10. Lead, 6%c. per lb $ 35* ,J<'lncl,> 

Picks. Clay, $5 dozen; pick mattocks, $6 per dozen; clevishes. ,c.

i tarred, 84c. per roll ; plain.

per case.

65 per 
es up.

Montreal Winnipeg

This increase, it is stated, has been 
as the demand has been expected for some time by the trade, very great during the past two or three weeks, 
and a conference of the owners of the large producing mills in Vancouver 
have practically deeded to make this advance. Other quotations are 
stationary, and as we have mentioned before, there is very little variation 
in price on the Western market. Pitch.—Pine, $6.50 per barrel; in less than barrel lots 

roofing pitch, $1 per cwt. *
Plaster.—Per barrel, $3.
Roofing Paper.—60 to 67^ c. per roll

Tool Steel.—8J4 to 15c. per pound.
f ,Tlr«er'7R°U4h’ ?*=■ to I4x .6 up to 32 feet, $34 ; 6 x 30. 8 x 30. up to 3» 
feet, $38; dressed, $37.50 to $48.25. 3

Boards—Common pine, 8-inch to 12-inch wide, $3s to $45; siding. No 
3 white pine, 6-tnch, $55; cull red or white pine or spruce, 6-inch, $2, to - No" 
. clear cedar 6-inch, 8 to z6 ft., $60; Nos. t and 2 British Columbia spruce". 
6-tnch, $55 ; No. 3, $45. v *

4C. per lb. ;The building conditions are in splendid shape in Winnipeg although 
the weather during the past week has been a little backward and cold 
Reports come from the country that the activity is just as brisk as in the

The contract has been let for the large Transcontinental Railway 
bridge at Winnipeg, across the Red River, to Hanley, Quinlin and Robert- 

for the substructure, and to the Dominion Bridge Company, for the 
superstructure. Contract price for the former is $265,000, and for the latter 
$340,000.

Local market prices are as fol.ows
Anvils.—Per pound, 10 to tsj^c. ; Buckworth anvils, 80 lbs., and up, 

lojfc. ; anvil and vice combined, each, $5.50.



REAVELL S CO., Ltd., IPSWICH, Eng.
Manufacturers of PATENT QUADRUPLEX

AIR COMPRESSORS and
| VACUUM-PUMPS 

k STEAM ENGINES

VERTICAL OIL ENGINES 
&c., &c.

XHu
*

m %T

s
LXill | ms PiVi

<llhw r>—»Ilf CANADIAN AGENTS:
J. F. B. VANDELEUR,

3 Dineen Buildings,

rx>

TORONTO

I Telephone MAIN 7006. 
Cables—'•Vandklbvr."

Rm
N. THOMPSON & CO., Ltd.

Room 1, Fairfield Buildings, 
Granville Street,

VANCOUVER, B.C.
Telephone 768. 
Cables—“ Canlim."Gear Driven Reavell Quadruplex Compressor.

i

WATER PURIFICATION PLANTS

OZONE SYSTEM
Cheapest to Install and Operate 
Municipal Plants of all Capacities

No matter how impure and foul the water may be, 
guarantee the absolute removal of all haimful 

bacteria, all undesirable colors, tastes and odors, 
leaving the water clear, sparkling and palatable.

we

Full Particulars Furnished on Request

R. M. LEGGETT & CO., Lindsay, Ontario
Sole Canadian Agents :

United Water Improvement Co., Philadelphia, U. S. A.
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'à Air Compressors
Mussens Limited, Montreal, Que. 
Reavell & Co., Ltd., J. F. B. Vande- 

leur, agent, Toronto, Ont.
Anvils

Leslie & Co., A. C., Montreal, Que.
Arc Lamps

Northern Electric & Mfg. Co., Limited 
Montreal, Que.

Automatic Railways
Babcock & Wilcox, Ltd., Montreal.

Bars, Steel
Priddle, Arthur, San Francisco, Cal.

Batteries, Storage
D. P. Battery Co., Ltd., Bakewell, 

Derbyshire, Eng.
Belting

McLaren, D. K., Ltd., Montreal, Que. 
McLaren Belting Co., J. C., Montreal.

Boilers, Marine, Stationary and Water 
Tube
Babcock and Wilcox, Ltd., Montreal. 
Petrie, H. W., Ltd., Toronto, Mont­

real, Vancouver.
Bonding for Concrete 

Canada Wire Goods Mfg. Company, 
Hamilton, Ont.

Priddle, Arthur, San Francisco, Cal.
Books, Technical

John A- Hart & Co.
Boring Tools

Armstrong Bros. Tool Co., Chicago, 
111., U.S.A.

Mussens Limited, Montreal, Que.
THE FENCE THAT SAVES EXPENSE Bridges, Roof Trusses, etc.

Canadian Bridge Company, Ltd., 
Walkerville, Ont.

Cleveland Bridge & Engineering Co., 
Ltd., Darlington, Eng.

Dominion Bridge Co., Ltd., Montreal. 
Hamilton Bridge Works Co., Ltd., 

Hamilton.
Manitoba Bridge & Iron Work, Ltd., 

Winnipeg, Man.
Pennsylvania Steel Co., Steelton, Pa. 
Stewart, James A., Hamilton, Ont. 
Structural Steel Co., Ltd., Montreal 

Que. ’
McKenzie, Outremont ; H. J. Henderson, I Buckets (Clam Shell, Coal and Con-

I St. Louis. °™te> T . .
Mussens Limited, Montreal, Que. 

Montreal.—Trench Electric Blasting Cableways 
Fuse Company, $20,000 : L. A. Robert- Mussens Limited, Montreal, Que.

CaTr Hauls (Wire Cable and Chain)
Jeffrey Mfg. Co., Montreal. Que.

Cement, Machinery
Mussens Limited, Montreal, Oue

Coal Cutters
Jeffrey Mfg. Co., Montreal, Que.

Coal Crushers
Babcock & Wilcox, Ltd., Montreal.

Coal Handling Machinery
N<Michrn Engine€rinS Works, Detroit,

Coal Tipples and Screens
Jeffrey Mfg. Co., Montreal, Que

Contractors
Cleveland Bridge and Engineering 

Co., Ltd., Darlington, Eng.
Concrete Mixers

Mussens Limited, Montreal, Que. 
Rogers Supply Company, Toronto.

Converters, Rotary
Toronto & Hamilton Electric Com­

pany, Hamilton, Ont.
Conveyors

Babcock & Wilcox Ltd., Montreal. 
Jeffrey,Mfg. Co., Montreal, Que. 

(Continued on Page 50)

or the man who buys it. because it 
is made of best material and saves 

repair bills. ^sfgsrpij
< Fences are not easily affected by 

iMSHIHHSi \ wind, weather, wear or unruly stock.
Get^ cur Free Boole and learn all jn 51

1THE BANWELL HOXIE WIRE FENCE Co. LTO^SStlj
LM'pt. 15, Hamilton. Ont- W innipeg, Man

PEERLESS

SB!

NEW INCORPORATIONS. I

!(Continued from Page 7)
Rigaud, Quo.—La Raquette Water­

works, $45,000 ; J. H. Redpath, J. J. 
Kiley, A. DeL. McDonald. son, W. W. Rathie, W. T. Woodall. Lid­

dell Lesperance & Co., $190,000; R. M. 
Liddell, F. G. Bush, G. R. Brennan. 
Bisco-Gowganda Transport Co., $150,- 
000; L. O. Armstrong, R. L. Prieur, A. 
Geoffrion.

Cobalt, Ont.—Northern Canada Supply 
Co., $100,000; A. C. Bedford-Jones, R. 
W. Hart, T. S. Webb.

Sherbrooke, Que—Eastern 
Mines Company, $500,000; C. E. Ken­
nedy, G. R. E. Kennedy, J. A. Tate.

Pulp Screening Reduction 
Co., $150,000; E. F. Surveyer, A. Chase- 
Casgrain, J. W. Weldon.

Canada

Toronto.—Auto Falcon & Waite Die 
Press Co., $50,000; J. C. Palmer, H. N. 
Baird, W. Lawless. Canadian Mineral 
Rubber & Paving Co., $1,500,000; J. S. 
Lovell, W. Bain, R. Gowans. Superior 
Steel Co., $250,000; R. W. .Hart, T. S. 
Webb, A. C. Bedford-Jones.
Lumber & Chemical Co., $300 
G. Ross, M. L. Gordon, W. S. Edwards. 
Cobalt Commercial Mines, $300,000; I. 
Bucknall, Toronto; S. B. Bisbee, Beams- 
ville ; J. Dunkin, London.

St. Jean-Baptiste de la Polnte-aux-
Trembles,
Trembles, Incorporée, $20,000; J. A. 
Gagnon, C. E. Gagnon, A. Lobel, Mont­
real.

Que—Aqueduc Pointe-aux-

Quebec, Que—Frank Carrel Co., $200 
000; F. Carrel, G. M. Fairchild, Hon. 
C. E. Dubord. J. M. Landry, $20,000 ; 
J. M. Landry, P. Lefrancois, P. Dubeau.

Outremont, Que—Beaver Oil Co., $49,- 
000; W. V. Henderson, St. Louis ; M. R.

r Algoma
A.,000;
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High Speed Vertical Engines WHERE TO BUY
An Engineering 
Trades Directory.

FOR INDEX TO ADVERTISERS 
- SEE PAGE 3.

OF THE ENGLISH ENCLOSED TYPE, WITH PRES­
SURE OILING SYSTEM INSIALLED BY US AT THE

TRADERS BANK, TORONTO

ROBB ENGINEERING CO Limited•f
AMHERST, N. S.

f Traders Hank Building, Toronto, WILLIAM MeKAY, Manager 
f Hell Telephone Building. Montreal, W VTSON JACK, Manager, 
t Union Bank Building, Winnipeg, J. F PORTER, Manager.

DISTRICT
OFFICES

j

y

'

'
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IThe Hadsel Excavator 1

WATCH THIS SPACE

THE ROGERS SUPPLY COMPANY J

3 King Street East, TORONTO

ALL BUILDERS’ SUPPLIES

FIELD INSTRUMENTS
lor Civil, Mining and Hydraulic Engineers and Land Surveyors Portable Railways

ia
vm/i

i1
1#LÇ)

t“ - / »lv—

":r

KOPPEIL STEEL, CARS
10; IN CONJUNCTION WITH

Koppel Portable Track Systems
labor savers and money makers. Practically 

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

are

Arthur KOPPEL Company 
30 CHURCH STREET, NEW YORK, N.Y.

V*'

No- 100 Reconnaissance Transit. $115.00
LARGE STOCK CARRIED IN

New York, Koppel,Chicago, Sin Francisco, Etc.
W. & L E. G LRLEY, Troy, n.y

Catalogues and Detailed Information on request
Please mention the Canadian Engineer when writing.
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WHERE TO BUY. Fans and Blowing Apparatus
Canadian Buffalo Forge Co:, Montreal 

and Toronto.
Feed Water Heaters and Purifiers

Babcock & Wilcox, Ltd., Montreal.
Fence, Fencing, Wire

Owen Sound Wire Fence Co.
Fire Brick and Clay

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

Coghlin & Co., B. J., Montreal, Que.
Foundry Supplies

Mussens Limited, Montreal, Que.
Generators, Alternating and Direct Cur- 

rent
Northern Electric & Mfg. Co., Limited, 

Montreal, Que.
Toronto & Hamilton Electric Com­

pany, Hamilton, Ont.
Heating and Ventilating Machinery

Canadian Buffalo Forge Co., Montreal 
and Toronto.

Hoists, Electric and Pneumatic
Northern Engineering Works, Detroit, 

Mich.
Hydraulic Machinery

Canadian Buffalo Forge Co., Montreal 
and Toronto.

Iron Bar, etc.
Leslie & Co., A. C., Montreal.

Inspections
Standard Inspection Bureau, Limited, 

Toronto, Ont.
Dominion Bureau, Montreal, Que.
Ladles

Northern Engineering Works, Detroit, 
Mich.

Locomotives (Electric)
Jeffrey Mfg. Co., Montreal, Que.

Mechanical Draft Motors
Canadian Buffalo Forge Co., Montreal 

and Toronto.

Railways, Industrial and Portable
Koppel Co., Arthur, New York City.

Ratchet Drills, Universal
Armstrong Bros. Tool Co., Chicago, 

111, U.S.A.
Mussens Limited, Montreal, Que.

Reinforcing Materials
Canada Wire Goods Mfg. Company, 

Hamilton, Ont.
Priddle, Arthur, San Francisco, Cal.

Rock Crushers
Mussens Limited, Montreal, Que.

Rope, Manilla and Wire
Mussens Limited, Montreal, Que.

Screens
Canada Wire Goods Mfg. Company, 

Hamilton, Ont.
Separators, Steam

Babcock & Wilcox, Ltd., Montreal.
Sewage Disposal

Cameron Septic Tank Co., Chicago,
111., U.S.A.

Sewer Pipe
Hamilton & Toronto Sewer Pipe Co.

Sheet Metal Work
Canadian Buffalo Forge Co., Montreal 

and Toronto.
Shovels, Steam

Mussens Limited, Montreal, Que.
Springs

Coghlin & Co., B. J., Montreal, Que. 
Montreal Steel Works, Montreal, Que.

Steel, Speedicut High-speed
Montreal Steel Works, Montreal, Que.

Steel, Structural
Cleveland Bridge & Engineering Co., 

Ltd., Darlington, Eng.
Dominon Bridge Co., Ltd., Montreal. 
Hamilton Bridge Works Co., Hamil­

ton, Ont.
Pennsylvania Steel Co., Steelton, Pa. 
Structural Steel Co., Ltd., Montreal. 
Montreal Steel Works, Montreal, Que. 
Mussens Limited, Montreal, Que. 
Allen & Co., Edgar, Sheffield, Eng.

Stokers, Mechanical
Babcock & Wilcox, Ltd., Montreal.

Stone Crushers and screens
Mussens Limited, Montreal, Que. 

Surveying Instruments
Berger & Son, C. L., Boston, Mass. 
Gurley & Co., W. & L. E., Troy, N.Y. 
Hart Co., John A., Winnipeg, Man. 

Tanks, Steel and iron 
Structural Steel Co., Ltd., Montreal. 
Wood & Co., R. D., Philadelphia, Pa. 

Ties, Railroad
Lindsley Bros. Co., Spokane, Wash.

Tool Grinders
Armstrong Biros. Tool Co.. Chicago

111., U.S.A. '
Track Jacks

Montreal Steel Works, Montreal, Que. 
Mussens Limited, Montreal, Que. 

Transformers .. .. ..
Toronto & Hamilton Electric Com­

pany, Hamilton, Ont.
Transmission Machinery 

Mussens Limited, Montreal, Que. 
Toronto & Hamilton Electric Com­

pany, Hamilton, Ont.

(Continued from Page 48).

Cranes
Advance Machine Works, Ltd., Walker- 

ville, Ont.
Dominion Bridge Co., Ltd., Montreal. 
Mussens Limitied, Montreal, Que. 
Northern Engineering Works, Detroit, 

Mich.
Pennsylvania Steel Co., Steelton, Pa. 
Structural Steel Co., Ltd., Montreal, 

Que.
Damper, Regulators

Babcock & Wilcox, Ltd., Montreal. 
D’Este Co., Julian, Boston, Mass.

Derricks
Dominion Bridge Co., Ltd., Montreal.
Manitoba Bridge & Iron Work, Ltd., 

Winnipeg, Man.
Mussens Limited, Montreal, Que.
Northern Engineering Works, Detroit, 

Mich.
Structural Steel Co., Ltd., Montreal, 

Que.
Draughting Supplies

Berger & Sons, C. L., Boston, Mass.
Hart Co., John A., Winnipeg, Man.

Drawing Material
Keuffel & Esser Co., Hoboken, N.J.

Drills
Canadian Buffalo Forge Co., Mont­

real and Toronto.
Mussens Limited, Montreal, Que.

Dust Separators
Canadian Buffalo Forge Co., Montreal 

and Toronto.
Drying Apparatus

Canadian Buffalo Forge Co., Montreal 
and Toronto.

Dynamos
Laurence Scott & Co., Ltd. (J. F. B. 

Vandeleur, agents, Toronto, Ont.)
Northern Electric & Mfg. Co., Limited, 

Montreal, Que.
Toronto & Hamilton Electric Co., 

Hamilton, Ont.
Economizers

Babcock & Wilcox, Ltd., Montreal.
Electric Apparatus

Hill Electric Mfg. Co., Montreal, Que.
Northern Electric & Mfg. Co., Limited, 

Montreal, Que.
Toronto & Hamilton Electric Co., 

Hamilton, Ont.
Electrical Supplies

Hill Electric Mfg. Co., Montreal, Que.
Phillips, Eugene F., Electrical Works, 

Ltd., Montreal, Canada.
Elevators

Jeffrey Mfg. Co., Montreal, Que.
Northern Engineering Works, Detroit, 

Mich.
Engineers, Consulting

Barber, F.
Beaubien, Gaspe dc, Montreal.
Cleveland & Dutcher, ancouver, B.C.
Francis, W. J., Montreal, Que.
Fuce, Ed. O., Galt.
Gagne & Jennings, Toronto, Ont.
Haffner, H. J., Calgary, Alta.
Metcalf Engineering Co., Ltd., Mont­

real, Que.
Mitchell, C. H., C.E., Toronto, Ont.
Nold, Henry N., Hamilton.
Rebbeck, J. R., Victoria, B.C.
Richmond, J. Stanley, Toronto.
Standard Inspection Bureau, Limited, 

Toronto, Ont.
Engineering Instruments

Keuffel & Esser Co., Hoboken, N.J.
Engines

Canadian Buffalo Forge Co., Montreal 
and Toronto.

Mussens Limited, Montreal, Que.
Northern Engineering Works, Detroit, 

Mich.
Reavell & Co., Ltd. (J. F. B. Vande­

leur, agent, Toronto, Ont.)
Petrie, H. W., Ltd., Toronto, Mont­

real, Vancouver.

Motors
Fleming Aerial Ladder Co., Ltd., To­

ronto, Ont.
Laurence Scott & Co., Ltd. (J. F. B.

Vandeleur, agent, Toronto, Ont.) 
Mussens Limited, Montreal, Que. 
Northern Electric & Mfg. Co., Limited,

Montreal, Que.
Toronto & Hamilton Electric Com­

pany, Hamilton, Ont.
Patent Attorneys

Budden, Hanbury A., Montreal, Que. 
Ridout & Maybee, Toronto, Ont.

Planer Tools
Armstrong Bros. Tool Co., Chicago,

111., U.S.A.
Mussens Limited, Montreal, Que.

Poles, Telegraph and Telephone
Lindsley Bros. Co., Spokane, Wash.

Portland Cement
Hartranft Cement Co., Wm., Mont­

real, Que.
Posts

Lindsley Bros. & Co., Spokane, Wash.
Presses, Hydraulic and Power

Mussens Limited, Montreal, Que. 
Wood & Co., R. D., Philadelphia, Pa.

Pressure Regulators
D’Este Co., Julian, Boston, Mass.

Prison Work
Canada Wire Goods Mfg. Company, 

Hamilton, Ont.
Pulleys

Mussens Limited, Montreal, Que.
Pumps—Steam and Power

Canadian Buffalo Forge Co., Montreal 
and Toronto.

Mussens Limited, Montreal, Que. 
Petrie, H. W., Ltd., Toronto, Mont­

real, Vancouver.
Reavell & Co., Ltd. (J. F. B. Vande­

leur, agent, Toronto, Ont.)
Wood & Co., R.D., Philadelphia, Pa.

Purifiers
Babcock & Wilcox, Ltd., Montreal.

Wood & Co., R. D., Philadelphia, Pa.
Railway Supplies

Coghlin & Co., B. J., Montreal, Que. 
Mussens Limited, Montreal, Que. 
Koppel Co., Arthur, New York City.

Trucks
Northern Engineering Works, Detroit, 

Mich.
Valves

Babcock & Wilcox, Ltd., Montreal. 
Wood & Co., R. D., Philadelphia, Pa.

Waterworks Supplies
Wood & Co., R. D., Philadelphia, Pa.

Wire
Coghlin & Co., B. J., Montreal, Que.

Wire Rope
Coghlin & Co., B. J., Montreal, Que. 
Mussens Limited, Montreal, Que.

Wlrework
Canada Wire Goods Mfg. Company, 

Hamilton, Ont.
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Development and 
Electrical Distribution 

of Water Power
By

LAMAR LYNDON

A Text Book on Roads

and Pavements

By Prof. F. P. Spalding

PRICE $3.00

Professor of Civil Engineering in the 
University of Missouri

Pages, 317. 158 Illustrations.

Part I.—Hydraulic Development. 51 Pg.
Part II— Electrical Equipment. 90 Pg.
Part III.—Descriptions of Hydro-Electric, 

Generating and Transmission Plants. 
Pg. 106.

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

3rd Edition. Pages 340. Illustrations.
*

Price $2.00

Fourth Edition, Revised & Enlarged A Book for the Pocket
RAILROAD CONSTRUCTION

The 26th Edition of Molesworth’s Pocket 
Book of Engineering Formulae is now ready, and 
orders will be filled promptly.

THEORY AND PRACTICE

16 mo, xvii + 777 pages, 217 figures, 10 plates. 
Morocco, $5.00

There has been a most careful and complete re­
vision of this useful Pocket Book since the last edition 
was published and Civil, Mechanical and Elec­
trical Engineers will find it, as heretofore, the best 
and only real Pocket Book. Price, $2.00 net.

PREFACE TO FOURTH EDITION.—In 
this edition a very extensive revision has been made 
in the chapter on Earthwork. Table XXXIII, giving 
the volume of level sections, has been added to the 
book, with a special demonstration of the method of 
utilizing this table for preliminary and approximate 
earthwork calculations. A demonstration, with table, 
for determining the economics of ties has also been 
added. In accordance with the suggestions of Prof. 
R. B. H. Begg, of Syracuse University, additions 
have been made to Table IV, which facilitate the 
solution of problems in transition curves. Very 
numerous and sometimes extensive alterations and 
additions, as well as mere verbal and typographical 
changes, have been made in various parts of the book. 
The chapters on Economics have been revised to 
make them conform to more recent estimates of cost 
of operation.

By Sir GUILFORD L. MOLESWORTH, 
K.C.I.E.

Past President of the Institution of Civil Engineers 
Member of the Institution of Mechanical Engineers 

Fellow of the University of Calcutta

Assisted by

HENRY BRIDGES MOLESWORTH, 
M. Inst. C. E.

WITH AN ELECTRICAL SUPPLEMENT

By WALTER H. MOLESWORTH, M.lnat.,E.E.,M.lnst.M.E.

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

BOOK DEPARTMENT

CANADIAN ENGINEER 62 Church Street
WINNIPEGMONTREAL TORONTO
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Cedar Poles
FROM

“British Columbia”
V.

I r
The strongest, straightest and soundest pole that 

grows in the “WORLD.”
We can ship them East as far as Quebec and com­

pete with Eastern poles-40 ft. and longer.
In Ontario we can compete only on 35ft. poles 

and longer.
In Manitoba—30 ft. and longer. 1
In Alberta and Saskatchewan we are “IT” on all 

lengths.
Don’t be afraid of them. They are the leading pole 

for City and Çower line construction.
Yards on C.P. Railroad in British Columbia, Koote­

nay District. They are thoroughly seasoned.
We name delivered prices always and guarantee 

immediate shipment.
Write for carload prices on our Oregon Fir 

Cross-Arms.

K &, E
Engineering Instruments

The use of K & E INSTRUMENTS on nearly every 
important engineering enterprise is convincing proof of 
their superior design and high quality of material, workman­
ship and finish.

When in the market for a new outfit we will be pleased 
to give full particulars as to our instruments best suited for 
your requirements.

Every requisite of the engineer for field or office.
Our complete catalog on request.

KEUFFEL&ESSERCO.
MONTREAL, 252 Notre Dame St. West 

127 Fulton Street 
NEW YORK 

8t. Louis, 813 Locust St.
San Francisco, 48-50 Second Street

Mathematical and Surveying instruments 
Drawing Materials Measuring Tapes

General Office & Factories 
HOBOKEN, N.J. 

Chicago, III. East Madison St.The Lindsley Brothers Co.
Spokane, Washington

BUFFALO PUMPSTHE CANADIAN ENGINEER Catalog
18TE.C. Steam

POWER
Centrifugal
TURBINE

on
request

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

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

1 Single Cylinder Air Pump and Jet Condenser. Valve Motion 
positive No possibility of injection water getting into engine 
cylinder in case of breakdown. Built in 18 sizes.

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

Automatic Duplex Feed Pump and Receiver automatically de- 
îvers to the boiler, the high temperature condensation of any

BuiiunlO si . economy of th,s sy3‘em cannot be questioned.PUBLISHED WEEKLY

CANADIAN BUFFALO FORGE CO’Y62 Church St., Toronto Engineers and Manufacturers
MONTREAL


