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‘HALIFAx-w Prince 8t B s

;I want You to Use My Pedlar’s Perfect

Culvert for Permanent Constructlon or Quick

You need a Culvert with Deep
Corrugations for Maximum
Strength.

““My Perfect Culvert has extra deep
and narrow corrugations, which give
great strength for least weight, You
can do surface work, save extra deep
excavating, and time of installation.

‘“This applies to my Nestable Cul-
vert with flanges that clamp sections
together or my Riveted Culvert which
you get ready-built. Both kinds are
€xtra strong. Both are easy to in-
stall,  and will stand any weights
claxmed ”

You need Specml Culvert

Metal to Prevent Rust.

‘“Every Pedlar Culvert is made in
‘Tonecan Metal,” which does not rust
or corrode because it ‘is specmlly
made to resist electrolysxs It is even
throughout. ~ Steel and iron plt and
fall to pieces hecause they are ‘spotty’
and irregular. This makes electrical
currents that eat the metal,

““But Pedlar Culverts stand ' loco-
motive fumes, gases, etc., because
start - in- the
‘Toncan Metal.? ”? *

You need a Handy and Easily
Set Culvert,

“My - Culvert comes in nestable
sections ‘and  in lengths riveted to-
gether. If you have a marrow culvert
to set, my Perfect Culvert fits. Add
or take away sections to get the exact
lex'xgth Your men can do this easily.

‘You get just the length you want.
Sections are interchangeable.  This
culvert is handy, easy to set, always
ready for emergencies and rush
work ™

and Perfect
Repair Work.

It is strong.
It is easy to set.
[ make it in “Ton=-

can Metal,” which is
Rust Resisting.

You can do Perfect
Work with it. ‘

Write me and Tell

Your Exact Needs.”

Write for Booklet.

“can be. Writ

" sands bridged,

If you need Special Work,
Pedlar Culvert may be had
in Special Units.

‘I make special units for special
work with my Perfect Culvert. If you
want a Power Flume, you can get a
special gauge. If you need a syphon
for an irrigation line, we can build it.
There are scores of engineering uses
for Pedlar Culvert with special fit-
tings, from well-curbing and sewers

to factory smoke stacks—we make the

fittings for you. Write your specifi-

cations.”

Pedlar Culvert meets all

Emergencies Exactly.

“This is a permanent culvert and
an emergency culvert as well.  You
can repair a washout in quick time.
You can replace a broken concrete or
brick arch culvert with minimum ex-
cavation.  Your Pedlar Perféct Cul-
vert is always ready to be set in any

~ length at any depth at any grade

under any conditions,"

Learn How Useful it is for
Special Needs.

“I want you to learn how useful it
¢ me to the nearest ad-
dress: < ilpiis frost-proof, rust-resist-
ing, strong, labor saving and adap-
table to all kinds of engineering
where water is to be ecarried, quick-
or special dramag'e
needed to meet all kinds of condi-
tions, " It is pipe or conduit, wherever
rust-mxstmg, fume-reslsting, pns~
sure-resisting constructxon is needed
Write to-day.”?

The Pedlar People of Oshawa

OTTAWA—428 Sussex
EDMONTON—633 Fifth Ave., Naﬂ‘h,o Jdasper

OHN—42-46 Prince William St.
RONTO—III 113 Bay St.
PORT ARTHUR—45 Cumberllnd St WINNIPEO—W Lombard St.-

Address My Neoarest Place

’QUBBB
—86 Kin

VANCOUYER=—$19 Pender

127 Rue de Pont
OND ng St.
BGXNA-'lsgI Railway St. S.

MONTREAL~321.3 Crall St Ww.

CHATHAM—-200 Ki

CALGARY—Room 7, rnwn Block 5
VICTORIA--434 Kingston St.

ADVERTISERS’ "INDEX--PAGE 72

BUYERS' REFERENCE--PAGES 6.11
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M. Beatty @ Sons, Limited,
WELLAND, ONT.
MANUFACTURERS OF

Dredges, Ditchers,
Derricks,

Hoisti g En, 'nes,
Steel S cows,
Submai ne

Rock Drilling
Machinery,
Centrifugal Pumps,
Steel Skips

and Tubs,

= and other Contrae-
=R " tors’ Machinery.

e

Sole Canadian makers of Willian s “Faivrette” Clams

AGENTS—H. E. Plant, Montreal, Que; E. Leonard &
Sons, St, John, N.B., and Calgary, Alta R. Hamilton & Co.,
Vancouver, B.C.

Montreal Steel Worlis,

LIMITED

Manufactdrers of

Steel Castings

Acid Open Hearth System

SPRINGS, FROGS, SWITCHES, SIGNALS, for
Steam and Electric Rallway

Canal Bank, Point St, Charles, MONTREAL

R. D. WOOD & CO.

PHILADELPHIA, PA,, US.A,

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

Suction Pressure

GAS PRODUCERS

Power Plants

r 0 RT"ER All Types and
CPAN Es Capacities

Advance Machine Works, Ltd., Walkerville, Ontario,

Established 1871

Precise Mining
and Engineering
Transits # Levels

Patent Interchange-
able Auxiliary Tele-
Scope for use on top or
side in vertical sighting

Send for llustrated Catalogue and Manua)
Boston, Mass,

Are You Hoging to Obtain More
Profitable Engineering Work ?

Write to the Information Department of The Canadian Engineer

and ask for a qualification blank.

absolutely confidential.

It costs you nothing. It is

It may lead to great advancement for you,
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The true test of mechanical

efficiency is found in the wear
and tear of hard, every-day service. Tried
by this exacting test, Joun T. HEPBURN'S

Scotch DerricKks

have never yet failed to make good. They are

- designed and built for hard work—under rigid inspec-

tion—from the finest materials only—with honest
workmanship ; built entirely in our own shops.
They combine high efficiency and utmost safety, with
low operating cost—effecting a labor saving of fully
50 per cent. over the old style derrick.

Write to-day for full particulars and
quotations. By placing
your order now you
will secure early

delivery.

ASK ANY MAN
WHO OWNS

TORONTO

Railway Signalling
Highway Crossing Protection
Standard Appliances
for Interlocking
and Signalling
Railway Signal Company
of Canada, Limited

Canadian Express Building -  MONTREAL

WORKS AT LACHINE, P.Q.

Consultations and Advice
preparation of Plans
Estimates of Cost
Installation of Plants
Revision and chairs
chcwa]s. Extensions

Etc.. ete., ete.

STORAGE
TANKS

for all purposes and with
any capacity from 300
gallons to 100,000 gallons.

These tanks are all
built of the finest piae,
cypress or fir. The staves
are all bevelled to insure
tight joints, and the hoop-
ing is all guaranteed. We
have erected huadreds of
these tanks for the Can-
adian railways.

Get our specifications
before ordering your tank.

HYDRAULIC RAMS

These rams are very powerful and
will raise water to practically any
desired height. And their outstand-
ing feature is that they will operate
where other rams are standing still.
A fall of two to three feet is all that
is necessary. They are constructed
to last, and practically no repairs
are required after installation.

Write for our Descriptive Booklet,

The Ontario Wind Engine & Pump Co., Ltd.

WINNIPEG TORONTO CALGARY

ELECTRO- Dynamo Sheets
BESSEMER Transformer Sheets

FURNACE N
BOILER TUBES
of

.Pure Ingot Iron
Lapwelded Steel
Seamless Drawn Steel

for producing
electrically finished

BESSEMER STEEL

CASTINGS Swedish Charcoal Iron
perfectly sound and All Guaranteed.
homogeneous.
e Dreadnought
GIROD ANCHORS

Electric
Furnace

comPANY
MONTREAL




THE CANADIAN ENGINEER O

Goop MoONEY
IN GOOD BUCKETS

Why waste valuable time and good money using old and obsolete equipment P

We have the most modern and economical machinery to offer.

BUCKETS
FOR ALL
PURPOSES

CYCLOPEAN
BOTTOM DUMPING BUCKET

WE CARRY THEM IN STOCK
Send for Catalogue

Also SMITH MIXERS
HOISTING ENGINES
DERRICKS, Etc.

CONCRETE ROLLER HOIST

March 30, 1911. THE CANADIAN ENGINEER 5

Goop BUCRKETS
MAKE GOOD MONEY

If you have a DIGGING or EXCAVATING

Problem, come to us.

THE FAMOUS

HAYWARD

ORANGE PEEL
AND

CLAM SHELL

BUCKETS

The result of many years’ experience
has perfected the Hayward Buckets to
the extent that they are invariably well
known and used by the wide-awake
contractor.

HAYWARD ORANGE PEEL

We design Complete Digging and Excavating Outfits.

MUSSENS LIMITED

MOUNTREAL TORONTO COBALT

WINNIPEG CALGARY

VANCOUVER
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Air Compressors. | Manitoba Bridge & Iron Works, Ltd.
Adams Hydraulics, Ltd. i Mussens Limited,
Allis-Chalmers-Bullock, Ltd. | Peacock Bros,

Canadian Agencies.

Canadian Boving Co., Ltd., The.
Canadian Fairbanks Co., Ltd.
Canadian Rand Company, Ltd.
Canadian Westinghouse Co., Ltd.
Escher-Wyss & Co.

Hopkins & Co.,, F. H.
McDougall, Caledonian Iron Works.
Mussens Limited, Caissons.

Peacock Bros, Bishop Construction Co.
Reavell & Co.,, Ltd.,, (Vandeleur and Nicholas | Foundation Co., Ltd., The.

|Building Supplies.
Manitoba Gypsum Co., Ltd.

|Cables.—See “Wire and Cable.”

|Cableways—See “Wire and Cable.”

agents),
Cars (Dump).
Alr Pumps (Wet and Dry). | Hopkins & Co., F, H.
Mirrjees, Bickerton & Day, Ltd. | Mussens Limited.
Mirrlees, Watson Co., Ltd. 1 Owen Sound Iron Works Co.

Peacock Bros.

Sy ctg Hkaulo éwtl:" Cable and Chain).
Canadian Falrbanks Co., Ltd. I ]c(;’fprel;sM{x Coo'. e

Leslie & Co., A, C, Wire and Cable Co.

"é’atﬂ?ﬂ' Agencies. Cars—(Motor Inspection and Section).
Factory Products, Ltd. | Canadian Fairbanks Co., Ltd.
. Whyte Railway Signal Co., Ltd.
Asphalit ”
Canadun Mineral Rubber Co,; Ltd. Gas ngs.

édl';ms Hydraulics, Ltd,
Asphait Blook. algary Iron Works, Ltd.
A Inglis Co., The Johll.

Ontario Asphalt Block Co. | Manitoba Bridge & Ir>n Works, Ltd.
McDougall, Caledonian Iron Works.
Peacock Bros.

Wood & Co., R, D,

Back Numbers. |
Castellanos, A, W,

Bars, Steel.
Canadian Falrbanks Co., Ltd.
Leslie & Co., Ltd., A. C.
Manitoba Bridge & Iron Works, Ltd.

nsmont (Portland).
Canada Cement Co.
| Canadian Fairbanks Co., Ltd.
| Macdonnell & Co., J. D.
| Morrison & Co., T. A
Mussens Limited.
Rogers, Alfred,

Belting.
McLaren, D. K., Ltd.
McLaren Belting Co., J. C.

Block Machines (Concrete). Cement Machinery.
Ideal Concrete Machinery Co., Ltd. Allis-Chalmers-Bullock, Ltd.
London Concrete Machinery Co., Ltd. | Brown & Co. G.
Mussens Limited, Canadian Falrbanks Co., Ltd.
Vining Bros. Mfg. Co. | Cement Tile Machinery Co.
Hopkins & Co.,, F. H.
Ideal Concrete Machinery Co., Ltd.

Boilers,
Inglis Co., The John.
Leonard & Sons, E.
MacKinnon, Holmes & Co.
MecDougall, Caledonian Iron Works.
Petrie, {I Wv.‘; Iitd.
Polson_Iron Works. |Cement Testing.
Robb Engineering Co. b Bow: 3
Waterous Engine Works Co. | Bowman & Connor.

London Gas Power Co., Ltd.
Mussens Limited.
Peacock Bros.

Coal.
Bonds (Performance of Contract). Nova Scotia Steel & Coal Co.

Lond)n Guarantee & Accident Co., Ltd.

Books (Techn .
John A. Hart Co.
Renouf Publishing Co.
St. Bride’s Press, Ltd.
Technical Publishing Co.

Boring Tools.
Armstrong Bros, Tool Co.
Mussens Limi

Brick Machines (Concrete).
Ideal Concrete Machinery Co., Ltd.
Kuhnert & Co., A.
London Concrete Machinery Co., Ltd.
Mussens Limited.

Coal Handling Machine!
Beatty & Sons, Ltd.,
Factory Products, Ltd.
Hopkins & Co., F. H.
Northern Engineering Works.
Peacock Bros.
Tod, Geo. H.

Coal Tipples and Screens.
| Canadian Fairbanks Co., Ltd.
Jeffery Mfg. Co,

Compressed Air Machinery,
Adams Hydraulics, Ltd.
Canadian Rand Company, Ltd.
Peacock Bros,

Bridges, Roof Trusses, eto.
Canadian Bridge
Cleveland Bridge & Eng&neeﬂng Co., Ltd.
Dominion Bridge
Foundation Co., Ltd., The.
Manitoba Bridge & Iron Works, Ltd.
McNeil & Co.,, Wm. P.
Pedlar People (Ferro-Dovetail),
Pennsylvania Steel Co.
Structural Steel Co., Ltd.

Buckets,
Bentty & Sons, Ltd,, M.
Canadian Falrbanks Co., Ltd. Inglis Co., The John.
Hayward Co. Mirrlees-Watson Co., Ltd.
Hopkins & Co., F. H. Peacock Bros.

Concrete Mixers.
Canadian Agencies.
Hopkins & Co., F. H.
Mussens Limited.
Peacock Bros.

Concrete Pifes.
Bishop Construction Co.
Canadian Fairbanks Co., Ltd.
Foundation Co., Ltd., The.
Raymond Concrete Pile Co.

Condensers.

London Concrete Machinery Co., Ltd.

Condensing Plant,
Mirrlees, Watson Co., Ltd.

Converters.
Allis-Chalmers-Bullock,
Canadian Fairbanks Co., Ltd.
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd.
Toronto & Hamilton Electric Co.

Conveyers,
Canadian Fairbanks Co., Ltd.
Manitoba Bridge & Iron Works, Ltd.
Peacock Bros.
Tod, Geo. H.

Cranes.

Advance Machine Works,
Anderson & Co., Geo.

Canadian Boving Co., Ltd., The.
Canadian Bridge Co.

Dominion Bridge Co.

Factory Products, Ltd.

Hepburn, John T.

Hopkins & Co., F, H.
Manitoba Bridge & Iron Works, Ltd.
Mussens Limited.

Northern Engineering Works,
Peacock Bros.

Pennsylvania Steel Co.

Royce, Ltd.

Smart-Turner Machine Co., Ltd.
Structural Steel Co., Ltd.

Tod, Geo. H.

Wﬂson & “Co,,- Ltd., ¥ H

Crossings (Railway).
Allen & Co., Edgar.
Canadian Fairbanks Co., Ltd.
Canadian Ramapo Iron Works, Ltd.
Manitoba Bridge & Iron Works, Ltd.
Montreal Steel Works.
Peacock Bros.
Railway Signal Co., of Canada.
Whyte Railway Signal Co.

Culverts,
Pedlar People of Oshawa.

Damper Regulators.
D’Este Co., Julian,

Dams.

| Ambursen Hydraulic Construction Co.
Bishop Construction Co.

| Foundation Co., Ltd., The.

‘Dorﬂo

Beatty & Sons, Ltd M.

Dominion Bridge o., Ltd.

Factory Products, Ltd.

Hepburn, John T.

Hopkins & Co., F. H.

Manitoba Bridge & Iron Works, Ltd.
Mussens Limited. =

Northern Engineering Works.
Structural Steel Co., Ltd.

D estors.

| gconard & Sonmns, E.

|

piving Apparatus.

‘ Date, John.

[

:Drau ting Supp'ies.
Amgcorlh & Sons, Wm,
Art Metropole.

| Berger & Soms, C. L.

| Calgary Drafting Co.

Consolidated Optical Co.

Dietzgen Co., Eugene.

Gurley, W. & L. E.

Hart Co., John A.

Keuffel & Esser Co.

Peacock Bros.

|
Dredges.
Beatty & Sons, M.

Drill—Track.
Whyte Railway Signal Co., Ltd.

Drilting.
Bell Co., The Wallace.

Dri'ls.
Cnnadlan&R%:d Company, Ltd.
Hopkins 0, .
Mosse Twist Drill and Machine Co.
Mussens Limited.
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Tue JOHN INGLIS COMPANY, Livireo

Engineers and Boilermakers.

“INGLIS” BOILERS

are the best.

Fitzgibbon DBoilers Built for McLachlin Bros., Arnprior, Ont.

OUR AIM is to build “Inglis’’ Boilers so that, with proper attention
and care, they will last a life-time.

OUR MOTTO, Quick Delivery, Right Prices, and first-class work-
manship and Design.

We make Return Tubular, Water Tube, Fitzgibbon, Scotch Marine,
Scotch Dry Back, Locomotive, Vertical Submerged Tube.

Let our Representative tell you about ‘‘Inglis’’ Boilers.

14 Strachan Avenue - - TORONTO, Canada
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(Continued from Page 6).

Drills—Calyx Core.
Canadian Rand Company, Ltd.

Dust Preventive.
Canadian Mineral Rubber Co., Ltd.
Paterson Mfg. Co., Ltd.

Dynamos—See ‘‘Motors.”

Ejectors, Pneumatic.
Adams Hydraulics, Ltd.
Shone Co.

Electric Apparatus.
Allis-Chalmers-Bullock.
Bruce, Peebles & Co., Ltd,

Nichols, Agents).

Canadian Fairbanks Co., Ltd.
Canadian Westinghouse Co., Ltd.
Factory Products, Ltd.
Kilmer, Pullen & Burnham, Ltd.
McLean & Peaslee,
Northern Electric & Mfg. Co., Ltd.
Peacock Bros,
Toronto & Hamilton Electric Co.
Wire & Cable Co.

Eleotrical Supplies,
Canadian Agencies.
Canadian British Insulated Co.
Canadian Westinghouse Co., Ltd.
Factory Products, Ltd.
Parke & Leith.
Phillips, Eugene F., Electrical Works.
Whyte Railway Signal Co., Ltd.
Wire & Cable Co.

‘Elevators,
Jeffrey Mfg, Co,
McDougall, Caledonian Iron Works.
MacKinnon, Holmes & Co.
Northern Engineering Works,
Peacock Bros,
Tod, Geo. H.

Engineers, Consu'ting.
Adams Hydraulics, Ltd.
Barber & Young.
Beaubien, Gaspe de.
Bowman & Conner,
Bowring & Logan.
Brandeis, Chas,
Cartwright, C. E.
Chipman, Willis,

(Vandeleur and |

|
|
|

Cote, J. A.

Duckworth & Boyer.
Dutcher, Maxwell & Gregory.
Farley, R. W. & S. E.
Fielding & Canniff.
Foundation Co., Ltd., The.
Francis, W. J.

Galt Engineering Co., John.
Glaubitz, H, J

Hamilton, J. F.
Hammersley-Heenan, J.
Harkness, A. H.

Lang & Major.

Lea & Ferguson.

Jamieson, J. A.

Kennedy, J. C.

Laurie & Lamb.

Mace, T. H.

Macdonald, J. J.
McArthur, R. E,
Merrill, E. B.
Mitchell, C. H.
Murray, T. Aird.
Newman & Co,, Wm,

Parke & Leith,

Peacock Bros.

Pearn & Co., Ltd., Frank.

Potter, Alex.

Pratt & Ross.

Pringle & Son., Ltd., T.

Shanley, J. M.

Smith, Kerry & Chace.

Standard Inspection Bureau, Limited.
Taylor, James.

Thompson, R. M.

Whitmore, J. Darlington.

Wilson, N. D.

Wragge & Fox,

and P, H.

Engines.
Adams Hydraulics, Ltd.
Allis-Chalmers-Bullock, Ltd.
Barclay Sons & Co., Ltd., Andrew.
Canadian Boving Co., Ltd., The.
Canadian Fairbanks Co., Ltd.
Goldie & McCulloch Co., Ltd.
Hooven, Owens, Rentschler Co.
Hopkins & Co., F. H.
Inglis Co., The John.
Leonard & Sons, E.
Mirrlees, Bickerton & Day, Ltd.
Mussens Limited.
Northern Engineering Works.
Peacock Bros.
Petrie, H. W., Ltd,

Polson Iron Works.

AN ENGINEER

Volume 20.

Reavell & Co., Ltd., (Vandeleur and Nichols).
Waterous Engine Works Co.

Excavators.

Hopkins & Co., F. H.
Tod, Geo. H.
Explosives.

Canadian Fairbanks Co., Ltd.
Hamilton Powder Co.

Fans and Blowing Apparatus,
Barclay Sons & Co., Ltd., Andrew.
Peacock Bros.

Polson Iron Works.

Files and Rasps.
Barnett Co., G. & H.

Filler.
Canadian Mineral Rubber Co., Ltd.

Fi'ters, Municipal Gravity, Pressure and Sand.
Adams Hydraulics, Ltd.
Edmonton Distributing Co., Ltd.
McDougall, Caledonian Iron Works.
Roberts Filter Mfg. Co., Inc.
Stoddart, F, Wallis.

Filter Presses.
Adams Hydraulics, Ltd.
Perrin & Co., Ltd., W. R.

Fire Brick and Clay.
American Sewer Pipe Co.
Ford Iron Co.

Leslie & Co., A. C.
Rogers, Alfred.

Fittings (Steam, Oil, Water, and Gas).
Standard Fitting & Valve Co., Ltd.
Peacock Bros.

Floors (Mastic).
Canadian Mineral Rubber Co., Ttd.

Forgings.
Canadian Car & Foundry Co.
Coghlin & Co., B. J.

Foundations. Ly
Bishop Construction Co.

Foundation Co., Ltd., The.

High-class
WINDING &

HAULING
ENGINES.

Mine Fans

Locomotives

Pumps, etc.
e

Canadian Representatives :
CANADIAN BOVING CO.,
164, BAY ST., TORONTO.

Please Note Full Address:

Andrew

SONS & Co., Ltd,

CALEDONIA WORKS,

KILMARNOCK, Scotland.

arclay,

e

A s —
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Cable—="TOD,” ToroxToO.

Electric Overhead

CRANES :..c:c s

BROADBENT’S CRANES

Great Accessibility -

Sole Agent for well-known British Manufact
Stamping, Punching and Shearing Machines.

absolutely Watertight

Substantial,
Machine-Cut Gears -

urers of WOOD PULP PRESSES and H

Machines for stamping Cycle, Motor and Sewing

Phone ApeEL. 124

Cranes

have large factor of safety in all parts.
therefore rigid, construction throughout.
Liberally-Rated Slow-Speed Motors.

Broadbent’s Electric Capstans are Self - Contained — Casing is accessible, but
Control is Fool-Proof.

Prices quoted f.0.b. any point in Canada. Freight and Duty Paid on application to

3

GEO. H.TOD, 213 Manning Chambers, Queen st. West, TORONTO

ydraulic Machinery of all kinds. Machine Tools,
Machine Parts, Bucket-Making Machinery, etc., etc.

Foundry Supplies.
Hopkins & Co., F.
Mussens Limited.

H.

Frogs, Railway.
Canadian Ramapo Iron Works, Ltd.
Manitoba Bridge & Iron Works.

Peacock Bros.
Whyte Railway Signal Co., Ltd.

Furnaces.
Canadian Falirbanks Co., Ltd.
Continental Iron Works.
Factory Products, Ltd.
Inglis Co., The John.
Lee Furnace & Burner Co.

Gasoline Sets.
Bruce, Peebles & Co., Ltd.,
Nichols, Agents).
Lancashire Dynamo & Motor Co., Ltd. !

|
|

(Vandeleur and

‘Gearings, Cast Stee' and Iron,
MecDougall, Caledonian Iron Works.
Owen Sound Iron Works Co. |
Peacock Bros. |

‘Generators—See ‘““Motors.”

‘CGovernors (Turhine).
Kvaerner Brug.

|
|

CGuarantee Bonds.
Lond>n Guarantee & Accident Co., Ltd.

|
Cuards. [
Greening Wire Co., Ltd., B. |

Heaters.
Leonard & Sons, E.
Hoisting Machinery,
Allis-Chalmers-Bullock, Ltd.
Beatty & Sons, Ltd., M.
Canadian Fairbanks Co., Ltd.
Canadian Rand Company, Ltd.
Factory Products, Ltd.
Hopkins & Co., F. H.
Inglis Co., The John.
London Gas Power Co., Ltd.
Mussens Limited.
Ontario Wind Engine & Pump Co.
Northern Engineering Works.
Peacock Bros.

|
|
|
|
I
|
\

Hydrants,
Calgary Tron Works, Ltd.
Gartshore-Thomson Pipe Co.

Hydraulic Jacks.
Perrin & Co., Ltd.,, W. R.
Polson Iron Works,

Hydraulic Machinery.
Adams Hydraulics, Ltd
Inglis Co., The John,
McDougall, Caledonian Tron Works.
Peacock Bros,

Tron Bar, etc.
Leslie & Co., A. C,
Tod, Geo. H.

Inspections.
Canadian Inspection Co., Ltd.
Duckworth & Boyer.
Hunt & Co., Robt. W.
Peacock Bros,
Standard Inspection Bureau, Limited.

Instruments (Engineering).
Ainsworth & Sons, Wm.
Art Metropole, The.
Bausch & Lomb Optical Co.

Berger & Sons, C. L.
Calgary Drafting Co.
Consolidated Optical Co.
Dietzgen Co., Ltd., Eugene,
Gurley, W. & L. E
Hart & Co., John A,
Keuffel & Esser Co,
Peacock Bros.

Watts & Son, E. R.

Insulating Materials,
Canadian Mineral Rubber Co., Ltd,

Joist Hangers.
McDougall, Caledonian Iron Works.
Taylor Forbes Co.

Ladles.
Northern Engineering Works,

Levels—See Instruments (Engineering).

Lights, Contractors’,
International Marine Signal Co., Ltd

Locomotives.
Barclay Sons & Co., Ltd., Andrew.
Canadian Boving Co., Ltd., The.
Canadian Falrbanks Co., Ltd.
Montreal Locomotive Works, Ltd.

Machinery, Contractors’.
Beatty & Sons, Ltd,, M.
Brown & Co., A. G.
Hopkins & Co., F. H.
Jeffrey Mfg. Co.

Machinery, (Drilting, Mill and Mining).
Canadian Rand Company, Ltd.
Fleck, Alex.

Hopkins & Co., F. H.
Inglis Co., The John,
Peacock Bros.

Smith & Coventry, Ltd.

Machinery (Transmission).
McDougall, Caledonian Iron Works.
Inglis Co., The John.

Measuring Tapes.
Canadian Fairbanks Co., Ltd.
Dietzgen Co., Eugene.
Hart & Co., John A,
Keuffel & Esser Co.
Peacock Bros.

Metal Lath,
Pedlar People of Oshawa.

Meters.
Glenfield & Kennedy.

ViiF's, Ba'l_and Tube.
T.ondon Gas & Power Co., Ltd.
Owen Sovnd Iron Works Co.
Peacock Bros.

Moulds.
Mussens Limited.

Motors.

Alllis-Chalmers-Bullock.

Bruce, Peebles & Co., Ltd., (Vandeleuf
Nichols, Agents).

Canadian Agencies.

Canadian Westinghouse Co., Ltd,

Factory Products, Ltd.

Jones & Moore Electric Co,

Kilmer, Pullen & Burnham, Ltd.

Lancashire Dynamo & Motor Co., Ltd.

Northern FElectric & Mfg. Co., Ltd.

Peacock Bros.

Toronto & Hamilton Electric Companv.

Motor Starters,
Kilmer, Pullen & Burnham, Ltd.

Oils,
Galena-Signal Oil Co.
Queen City Oil Co., Ltd.

0il Engines.

Mirrlees, Bickerton & Day, Ltd.
Oils—Road.

Canadian Mineral Rubber Co., Ltd.
Packing.

Gutta Percha Rubber Mfg. Co.

Paints—Roofing.
Canadian Mineral Rubber Co., Ltd.

Paints—Structural,
Canadian Mineral Rubber Co,, Ltd.
Patent Attorneys.
Blackmore & Co., Lloyd.
Budden, Hanbury A.
Fetherstonhaugh & Co.
Fetherstonkaugh, Dennison & Co.
Marion & Marion.
Ridout & Maybee.
Sheehy, James J.

Paving and Paving Materials.
Canadian Mineral Rubber Co.
Ontario Asphalt Block Co.
Paterson Mfg. Co., Ltd.

Penstocks.
Adams Hydraulics, Ltd.
Allis-Chalmers-Bullock, Ltd.
Bishop Construction Co.
Escher-Wyss & Co.
Foundation Co., Ltd., The.
Glenfield & Kennedy.
Inglis Co., The John.

Pipe, Cast Iron,
Adams Iydraulics, Ltd.
Canadian Fairbanks Co.,
Ford Iron Co.
Gartshore-Thomson Pipe and Foundry Co,
National Iron Works.

Ltd.

Pij Coating.
gg’nadian Falrbanks Co., Ltd.
Canadian Mineral Rubber Co., Ltd.

Pipe, Gas and Water.
Wood, R. D.

Pipe, Sewer.
Adams Hydraulics, Ltd.
American Sewer Pipe Co.
Dominion Sewer Pipe Co., Ltd.
Gartshore-Thomson Pipe Co.
Lock Joint Pipe Co.
National Iron Works.
Ontario Sewer Pipe Co.
Standard Drain Pipe Co.

Pipe, Steel.
Canadian Boving Co., Ltd., The.
Ford Iron Co.
Inglis Co., The John.

and | Leonard & Sons, E.

Pipe, Wood.
Canadian Pipe Co., Ltd.
Dominion Wood Pipe Co., Ltd.
Pacific Coast Pipe Co., Ltd.

Planer Tools,
Armstrong Bros.
Mussens Limited.
Peacock Bros.

Tool Co.
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The Canadian Brldge Co.,Limited

WALKERVILLE, ONTARIO

*.sz‘;::%*i::l%:::,af“;;:nuMum s Ral|Way & nghwa)' B"dges

Structural Iron Werk of all descriptions

STRUCTURAL STEEL Co., LTD., MONTREAL ™ nsuiones

6000 Tons Steel in stock.

86 Notre Dame West

GEO. ANDERSON & C0. C

Montreal

CRANES

Plants, Cement.
Owen Sound Iron Works Co,

Pneumatic Tools.
Canadian Rand Company, Ltd.

Pneumatic Work.
Bishop Construction Co.
Foundation Co., Ltd., The.

Poles, Telegraph and Telephone.
Canadian Falrbanks Co., Ltd.
Lindsley Bros. Co.

Sterling & Son, Co., W, C.

Posts.
Canadian Fairbanks Co., wLtd.
Lindsley Bros & Co.

Presses, Hydrau'ic and Power,
Canadian Fairbanks Co., Ltd.
Inglis Co., The John.

McDougall, Caledonian Iron Works.
Mussens Limited.

Peacock Bros.

Perrin & Co., Ltd.,, W. R.

Tod, Geo. H.

Wood & Co., R, D,

Pressure Regulators,
Canadian Falrbanks Co., Ltd.
D’Este Co., Julian.

Pulleys,
Manitoba Bridge & Iron Works, Ltd.
Mussens Limited.
Peacock Bros.

Pulverizers,
Owen Sound Iron Works Co.

Pumps.
Adams Hydraulics, Ltd.
Allis-Chalmers-Bullock, Ltd.
Barclay Sons & Co., Ltd., Andrew.
Beatty & Sons, Ltd., M.
Canadian Agencies.
Canadian Boving Co., Ltd., the.
Canadian Rand Company, Ltd.
Canadian Falrbanks Co., Ltd.
Glenfield & Kennedy.
Goldie & McCulloch Co., Ltd.
Hooven, Owens, Rentschler Co.
Hopkins & Co., F.
Inglis Co., The ]ohn
Leonard & Sons, E.
McDougall, Caledonian Iron Works,
Mirrlees, Bickerton & Day, Ltd.
Mirrlees, Watson Co., Ltd.
Mussens Limited.
Pearn & Co., Ltd., Frank.
Petrie, H. W., Ltd.
Peacock Bros.
Reavell & Co., Ltd., (Vandeleur and Nich¢'s

agents). 2

Smart-Turner Machine Co., Ltd.
Waterous Engine Works Co.
Wood & Co., R. D.

Oyrifiers.
Wood & Co., R. D.

[Rail Joints.
Canadian Falrbanks Co., Ltd.
Rail Joint Co., of Can., Ltd.
Whyte Railway Signal Co., Ltd.

Rails.
Gartshore, J. J.
Hopkins & Co., F. H,

Provincial Steel Co.

Railway Signals.

Montreal Steel Works.,

Railway Signal Co., of Canada.
Whyte Rallway Signal Co.

Rai'way Supplies.
Brown & Co., A,
Coghlin & Co., B. J
Gartshore, John J.

Hopkins & Co., F. H.
Mussens Limited.
Whyte Railway Signal Co., Ltd.

Railways, Industrial and Portab'e.
Hopkins & Co., H.

Manitoba Brldge & Irnn Works, Ltd.

| Ratchet’ Drills, Universal,
Mussens Limited.

|Relnlorclng Materials.,
i Greening Wire Co., Ltd., The B.

Manitoba Bridge & Tron Works, Ltd.
‘ Page Wire Fence Co,

Pedlar People of Oshawa.

Trussed Concrete Steel Co.

Riveters—See Riveting Machinery.

|Riveting Machinery.

| Allen Co., John F.
Canadian Falrbanks Co., Ltd.
Canadian Rand Company, Ltd.
Hopkins & Co., F. H.

/Road Machinery.
Hamilton Machinery Co.

Road Preservatives.
Canadian Mineral Rubber Co.
aterson Mfg. Co., Ltd.

|

Enoek Crushers.
Allis-Chalmers-Bullock, Ltd.
Brown & Co., A. G.
Hopkins & Co., F. H.
Mussens Limited.
Peacock Bros.

Tod, Geo. H.

Roofing (Asnhalt)
Canadian Fairbanks Co., Ltd.
Canadian Mineral Rubber Co., Ltd.

Roofing Materials.
‘ Paterson Mfg. Co.
Canadian Falrbanks Co., Ltd.

Rope, Mani'la and Wire.
Greening Wire Co., Ltd., The B.
Hopkins & Co., F H.
Mussens Limited.

Rules,
Lufkin Rule Co.

Ambursen Hydraulic Construction Co.

Schools, Engineering.
McGill University.
School of Mining.
University of Toronto.

lSeienﬂﬁo Instruments—See Instruments (Engineesr-
ing).

|

|Screens.

| Greening Wire Co., Ltd., The B.

| Hopkins & Co., F. H.

| MecDougall, Caledonian Iron Works.
| Mussens Limited.

| Peacock Bros.

Sewage Disposal.
Adams Hydraulies, Ltd.
Heenan & Froude.

. Stoddart, Wallis.

Sheet Metal Work.
Canadian Fairbanks Co., Ltd.
McDougall, Caledonian Iron Works.
Polson Iron Works.

|
[
|Shove's, Steam.
| Beatty & Sons, Ltd.,, M.
‘ Canada Foundry Co.
Hopkins & Co., F. H.
l Montreal Locomotive Works, Ltd.
; Mussens Limited.

|signaling Apparatus.
Railway Signal Co., of Canada, Limited.
Whyte Railway Signal Co.

Smokestacks.
Leonard & Sons., E.
McDougall, Caledonian Iron Works.

prings.
Coghlin & Co., B. J.
Montreal Steel Works.

Standpipes.
Glenfield & Kennedy.
Tnelis Co.. The Tohn.
McDougall, Caledonian Iron Works.

Steel, High-speed.
Allen & Co., Ltd., Edgar.
Montreal Steel Work:
Nova Scotia Steel & Coal Co.

Steel, Structural.
Allen & Co., Ltd.. Edgar.
Cleveland Bridge & Engineering Co., Ltd.
Dominion Bridge Co., Lt d
Ford Iron Co.
Leslie & Co., Ltd., A. C.
MacKinnon, Holmes & Co.
Manitoba Bridge & Iron Works, Ltd.
Montreal Steel \dVorks
Mussens Limite
No:a. Scotia Steel & Coal Co.
Pennsylvania Steel Co.
Polson ;;Ol’ql W]oréu
Provinci teel Co.
Structural Steel Co., Ltd.

Stone Crushers—See “Rock Crushers.”

stone, Crushed.
Mo;nson & Co., T. A.

Stone, Manufactured.

Roman Stone Co.

1|
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Our goods are sold in Canada by

Johns, Newfoundland.

Man.

A.J. FORSYTH & CO., Vancouver, B.C.

&

.JOHN T. FARMER, 428 Coristine Building,
Montreal, Que.
WALTER CLOUSTON, Chaplin Building, St,

A. E. MYLES, 311 Enderton Building, Winnipeg.

CAST STEEL
STEAM STOP

VALVES

For high pressure and super-heated steam.
valves of all sizes and descriptions
of work; also hydraulic and pumping machinery.

GLENFIELD & KENNEDY

{LIMITED
Hydraulic and Sanitary Engineers and Ironfounders

- SCOTLAND

KILMARNOCK -

L
c

We make

or every class

Telegraphic Address ‘“‘GLENFIELD.”" KILMARNOCK

SEND FOR COMPLETE BOUND CATALOCUE

Prices and full particulqrs may be obtained by application to any of the above Canadian firms.

&|

Surveying Instruments.
Ainsworth & Sons, Wm.
Art Metropole, The.
Berger & Son, C. L.
Consolidated Optical Co.
Dietzgen Co., Eugene.
Gurley, W. & L. E.
Hart Co., John A.
Keuffel & Esser Co.
Peacock Bros.

Switchgear.
Kilmer, Pullen & Burnham, Ltd.

Switches, Railway.
Canadian Ramapo Iron Works, Ltd.
Manitoba Bridge & Iron Works, Ltd.
Montreal Steel Works.,
Peacock Bros.
Railway Signal Co., of Canada.
Whyte Railway Signal Co., Ltd.

Tanks, Steel and Iron.
Canadian Boving Co., Ltd., The.
Glenfield & Kennedy.
Inglis Co., The John.
Leonard & Sons, E.
McDougall, Caledonian Iron
Owen Sound Iron Works Co.
Peacock Bros.
Polson Iron Works.
Structural Steel Co., Ltd.
Wood & Co., R. D.

Ties, Railroad.
Lindsley Bros & Co,

Works.

Tile Machines.
Cement Tile Machinery Co.
London Concrete Machinery Co.

Tools.
Armstrong Bros. Tool Co.

Tools, Cement and Concrete.
Hopkins & Co., F. “
Mussens Limited.

Slack & Co., T.

Tools, Pneumatic.
Canadian Fairbanks Co., Ltd.
Canadian Rand Company, Ltd.
Hopkins & Co., F. H.

| Track Jacks.

Canadian Fairbanks Co.,
Hopkins & Co., F. H,
Montreal Steel Works,
Mussens Limited.

Whyte Railway Signal Co., Limited.

Ltd.

Transformers.
Allis-Chalmers-Bullock.
Canadian Agencies.
Canadian Fairbanks Co.,
Kilmer, Pullen & Burnham,
Peacock Bros.

Toronto & Hamilton Electric Company

Ltd.
Limited.

Transits—See Instruments (Engineering).

Trucks.
Inglis Co., The John.

Turbine Pumps. :
Allis-Chalmers-Bullock, Ltd.

Kilmer, Pullen & Burnham, Limited
McDougall, Caledonian Iron Works.

Turbine Regulators.
Kvaerner Brug.

Turbines.
Allis-Chalmers-Bullock, Ltd.
Canadian Boving Co., Ltd., The.
Canadian Fairbanks Co., Ltd.
Escher, Wyss & Company
Hamilton Co., Wm.
Kuhnert & Co., A.
Kvaerner Brug.
McDougall, Caledonian Iron Works.
Peacock Bros,

Vacuum Pumps.
Mirrlees, Bickerton & Day, Ltd.
Mirrlees, Watson Co., Ltd.

Valves.

Adams Hydraulics, Ltd.
Calgary Iron Works, Ltd.
Canadian Fairbanks Co., T¢#
Gartshore-Thomson Pipe Co.
Glenfield & Kennedy.
Peacock Bros.

Wood & Co., R, D,

Vises.
Canadian Falrbanks Co., Ltd.
Prentiss Vise Co.

| Water Filters.

: Roberts Filter Mfg.

|

| Water Meters.

| Buffalo Meter Co.

| Glenfield & Kennedy.
McDougall, Caledonian Iron Works.

Co., Inc.

[
|
| Waterproofing.

Canadian Mineral Rubber Co., Ltd,
‘frussed Concrete Steel Co.

Waterwheels.
Canadian Boving Co., Ltd., The.
McDougall, Caledonian Iron Works.

|Waterworks Supplies.
Adams Hydraulics, Ltd.

| Canadian Falirbanks Co.,

| Glenfield & Kennedy.

| McDougall, Caledonian Iron Works.
Wood & Co., R. D.

Ltd.

Well Drilling,
Bell Co., The Wallace.

Wire and Cable.

Beatty & Sons, Ltd.,, M.
Canadian British Insulated Co.
Coghlin & Co., B. J.

Factory Products, Ltd.
Greening Wire Co., Ltd., The B.
Hopkins & Co., F. H.

Mussens Limited.

Parke & Leith.

Wire & Cable Co.

Wire, Electric.

Factory Products, Ltd.

Parke & Leith.

Phillips Electric Works, Ltd., Eugene ¥
Wire & Cable Co.

Wire Rope.
Canadian Agencies.
Coghlin & Co., B. J.
Greening Wire Co., B.
Hopkins & Co., F. H.
Peacock Bros,
Wire & Cable Co.
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CONSULTING ENGINEERS

FRANK BARBER, C. R. Young, B.A.Sc.,
York County Engineer A.M.Can.Soc.C.E.

BARBER & YOUNG

Bridge and Structurali Engincers

Steel and Reinforced Concrete Bridges and
Buildings, Foundations, Municipal Work

Day, M. 1664 57 Adelaide St. B,,
ph°""{ Night, C. 118 or N. 8217

Tel, M. 890

FIELDING CAND CANNIFF COMPANY

ivil Engineers
Building and Bridge design in Steel or Re-
mmforced Concrete — Dams — Hydro Electric
Power Plants and Transmission.
Reports. Estimates.
15 Toronto Street, TORONTO.

JAMES C. KENNEDY

MemBER CaN. Soc. C.E.
Civil and Hydraulic Engineer.

Water Power Development, Water Supply
Systems, Irrigation, etc.
Consultations, Reports, Plans, etc.

413 Pacific Building, Vancouver, B.C.

ELECTRICAL ENGINEER
Liverpool & London & Globe Bldg.. MONTREAL

12 TORONTO ¢ C. M. Canniff. John S. Fielding.
AM.CS.CE. Ass.ALEE. e i
DEGASPE BEAUBTEN WALTEHJFBAN(“S, CE, &M, Can So¢. C.E. B
B.Sc. Consulting Engineer ARCHITECTURAL
CONSULTING COMMERCIAL UNION BUILDING ENGINEERING

MONTREAL

Memner Canapian  Sociery Crvin  ENGINEERS
Mgemeer  AMmericAN Sociery Crvit ENGINEERS

Offices—11 and 12 Board of Trade Building
231 Eighth Avenue; West; Calgary, Alberta

BOWRING & LOGAN,
ENGINEERS

Steam, Hydraulic, Electric Power
and Industrial Plants
Plans, Reports, Supervision and Tests
TerLerHONE M. 4768,

34 Victoria St,, TORONTO

JOHN GALT

ENGINEERING COMPANY
Specialists in Municipal Work
Toronto
JOHN GALT

Wianipeg Calgary
JOHN HADDIN

Laurie & Lamb

Consulting Engineers

Specialists in Steam Power Pla.nt Design, Install-
ation and operation.

211 and 212 Board of Trade Building
MONTREAL

CARTWRIGHT, MATHESON & CO.

CONSULTING ENGINEERS

Plans, Surveys. Reports, Superintendence of Con-

struction for Railways, Wharves, Bridges, Land

Improvement, Water Supply, Power Plants and
Irrigation.

503 Cotton Bldg. Vancouver, B.C.

H. J. GLAUBITZ, C. E.

Consulting Engineer,

Electric, Hydraulic, Steam Engineering,
Blast Furnace and Mill Practice.
Structural Work,

217 Continental Life Bldg.,
TORONTO.

T. HARRY MACE

ENGINEER
Reinforced Concrete Designing, Structural
Work for Architects and Engineers,
Power and Lighting Layouts.
OFFICE, 630 CONFEDERATION LIFE BLDG,
TORONTO, ONT.

Telephone M. 5773.

Chipman & Power
Civil Engineers
TORONTO WINNIPEG
Willis Chipman Geo. H. Power

JOHN HAMMERSLEY-HEENAN

A.C.G.l,, AM.LC.E., A.M.LE.E., A.M,CAN. SOC.C.E.
Consulting Engineer
MONTREAL

Refuse Destructors Harbors and Docks
Inspection of Iron and Steel Work

J. J. MACDONALD
CIVIL ENGINEER

All kinds of Engineering work done. Plans and
Blue Prints made. Estimates furnished for Water
Works, Sewers, etc. - Cement tested. Work under
Irrigation Act a specialty.
OFFICE:

397 Toronto St., MEDICINE HAT, Alta,

Timber Limit Surveying, Subdivision and
ining Work a Specialty.

J. A. COTLE, C.E.

CONSULTING ENGINEER
Dominion and Saskatchewan Land Surveyor

Office: Central Ave., Prince Albert, Sask.
MUNICIPAL WORK

H. SYD. HANCOCK, Jr.

A.M. Can. Soc. C.E., A.M. Am. Soc. C.E.
ConsuLTING CiviL AND MuNicipAL ENGINEER
SPECIALTIES :—

Waterworks, Sewerage and Sewage Disposal,
Reinforced Concrete

315 Pacific Building, Vancouver, B.C.

Reginald E. McArthur
General Engineering.
Water Works, Sewage, Irrigation, Industrial
Spurs, Railways, Estimates and Plans,
Mine Surveying, etc., etc,

211 Sherlock Block. Lethbridge, Alta,

——

H. K, Durcugr. m.sc, M.A. MAXWELL, B.SC.
P. W. GREGORY, B.C.L.S.

DUTCHER, MAXWELL & GREGORY

Engineers and Surveyors
ExamiNnaTions, RerorTs, CONSTRUCTION,
DEVELOPMENT,

319 Pender St. W., VANTOUVER, B.C.
Brancu Orrice: Vernon, B.C,

A. H HARKNESS
B.A.Sc.
Structural Engineer

Structural Steel Reinforced Concrete
Buildings and Bridges

705 Confederaiion Life Bldg., Toronto, Ont,

R. W. FARLEY,
0.L.S., MEM. CAN. SOC. C.E.

S. E. FARLEY
0.L.5.Q.L.S.

R.W.R@S.E.FARLEY

Power Development, Water Works, Sewerages,
Roads and Bridges, Surveys, Plans, Reports,
Examinations and Specifications,

DTTAWA, - . ONT

J. A. JAMIESON
Consultin;; and Designing Engineer
GRAIN ELEVATORS
Board of Trade Bldg., Montreal

Memeer CAnADIAN SoCIETY Civin ENGINEERS
Memeer AmericaN SocieTY Civin ENGINEERS

Charles H. Mitchell
Percival H. Mitchell

Consulting and Sup rvising
Engineers

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

Traders Bank Building, Toronto

.
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CONSULTING ENGINEERS

L. B. MERRIAM CONSULTING
CIVIL

Railway Expert .ygineer

Member Canadian Society Civil Engineers;

Member Western " "

Member American Railway Engineering and
Maintenance of Way Assoc.

609 Builders’ Exchange, Winnipeg

T. PRINGLE & SON, LIMITED

ENCINEERS & ARCHITECTS.
Hydro Electric and Steam Power Plants,
COMPLETE DESIGNS OF FACTORIES
AND OTHER INDUSTRIAL WORKS.
Long Distance.

CORISTINE BLD J.,, MONTREAL.

Telephone Main 508,

CONCRETE BARGES
SPECIFICATIONS AND PLANS OF
Reinforced Concrete Barges,
Pontoons and Scows
PREPARED BY
James Taylor,
CONSULTING AND INSPECTING ENGINEER,
MONTREAL.

P.O. Box 95. Station B. Engquiries Inviteq

EDWARD B. MERRILL

B.A., B.A.Sc., Mem.Can.Soc.C.E.,, Mem.A.LLE.E,

ENCINEER,
Power Developments and Transmission,
Electric  Lighting, Electric Railways,
Municipal Engineering, Industrial

Plants, Reports, Valuations, Etc.
Toronto General Trust Bldg., Toronto, and
305 Fort Street, Winnipeg.

J. M. ROBERTSON

Limited
Consulting Mechanical
and Electrical Engineers

BOARD OF TRADE BUILDING, MOXTREAL

). Darlington Whitmore

AM. Can, Soe, C.E,
CONSULTING ENCINEER
Sewerage; Sewage Disposal; Water Supply.
104 Willoughby and Duncan Blk., Regina, Sask.

Tel. 878,

Telephone Main 2560

T. AIRD MURRAY
M. Can, Soc. C.E,
Consulting Engineer to the Saskatchewan Gov-
ernment, and Municipal Consulting Engineer
for Sewerage—Sewage Disposal—Water Supply
and Purification.
303 Lumsden Bldg., Toronto, Can,

SMITH, KERRY & CHACE

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

W.U. Code used. Cable Address ‘‘Smithco.”
TORONTO, WINNIPEQ, CALQARY
VANCOUVER,

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

Telephone, M. 2560. Night, Col. 286.

Norman D. WiIsnn.EB.A. S6.

A.M., Can. Soc. C.
303 Lumsden Bldg., Toronto
Municipal and Railway Engineering
Surveys made
Dominion Land Surveyor, Ontario Land Surveyor

Alexander Potter,C.E.

Specialist in
Hydraulic and Sanitary Engineering,
Water Supply and Purification,

Sewerage and Sewage Disposal.

J. M. SHANLY

M. CAN. SOC. C. B. M. AM. SOC. C. .

CIVIL ENGINEER

Room 310, Board of Trade,
MONTREAL.

Railways, Bridges,

WRAGGE & FOX

M. M. CAN, SOC. C.B.
Impartial Expert Advioce.
Representatives of
Sir Douglas Fox. & Partners,

LONDON, ENG.

114 Liberty St. - AT New York City. Foundations, Hydraulic Works 612.613 TrADERS BANK BuiLping, ToroNTO
™ DUCKWORTH-BOYER

Engineering and Inspection Co., Limited
Inspecting and Consulting Engineers

Mill, Shop and Field Inspection of Bridgesand Structural Work
a Speciality ; Test of Materials of Construction; also Mill
Inspection of Rails and Track Supplies; Foundry Inspection
of Steel and Iron Castings of all Classes, etc. Expert Ex-
aminations and Reports.

EuroPEAN OFFICE: ROBERT MACGREGOR, Representatlve, Glasgow.

WESTERN OFFICE : GEORGE CAMPBELL, Representative, Winnipeg, Man.
OFFICE AND LABORATORIES :
171 St James Street, MONTREAL, P. Que.

“BLANC™ WHITE PORTLAND CEMENT

A pure, white, stainless Portland Cement ; it is very
strong and is used in various ways to great advantage

J. D. MACDONELL & CO.
19 Yonge Street Arcade - =~ Toronto, Can.

RoserT W. HuUNT, President
THos. C. IrRVING, JR., Vice-President.

ROBERT W. HUNT & CO., LIMITED

Bureau of Inspection, Tests and Consultation

Expert Examination and Tests of Material. Inspection of Steel Rails and
Fastenings, Cars, Locomotives, Bridges, Structural Material, CastIron Pipe,
etc. Resident Inspectors located at all important Manufacturing Centres.

Jas. W. MoFFATT, Secretary
Cuas. WarNock, Treasurer & Manager

Head Office and Laboratories :
CANADIAN EXPRESS BUILDING, MONTREAL, QUE.

Branch Offices—Traders Bank Building, Toronto, Ont. \
Norfolk House, Laurence Pountney Hill, London, E.C.

THE PIONEER INSPECTION COMPANY OF GCANADA
Expert Inspection—Tests and Reports,

THE CANADIAN INSPECTION CO., Ltd.

Kepresentatives 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.

MANUFACTURERS OF

COMMON SENSE THINGS
For FIELD SURVEYS &

CANADIAN BRANCH

CHICAGO STEEL TAPE CO.,
160 Princess Street - - - - WINNIPEG, MAN.

If you have a position vacant, or if
you want a position, an advertise-
ment in the Canadian Engineer will
do the trick, Two cents per word.

HAVE YoU
A WANT |

YOUR NAME SHOULD
BE ON THIS PAGE
SEND FOR RATES
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CONTRACTORS’

DIRECTORY.

Any contractor can have his name and address in this list. Terms for such insertion can be obtained
on application to the office of ‘““The Canadian Engineer,’”” 62 Church Street, Toronto; 315 Nanton
Building, Winnipeg; Room 33B, Board of Trade Building, Montreal, Que.

CENERAL CONTRACTORS
CARTER-HALLS-ALDINGER CO., LTD.,

1010 Union Bank Building, Winnipeg.

CLARKE & MONDS, LTD. 152 Bay St., Toronto.

EDINGER-NESBITT CONSTRUCTION CO.,
623 Second Street, Edmonton.
THE J. P. FARRELLY EXCAVATING CO.
199 Yonge Street, Toronto
FARRELLY BROS.
Empress Block, 354 Main St., Winnipeg, Man.
W. I. GRAY & CO.
42 Merchants Bank Building, Winnipeg.
E. W. HYDE, Jr., 10 Adelaide St. E., Toronto.
THOS. KELLY & SONS,
- Nanton Building, corner Portage Ave. and Main St.,
Winnipeg, Man.
McKNIGHT CONSTRUCTION CO.
Peterkin Building, Toronto.
MILLER, CUMMING & ROBERTSON,
so Front St. E., Toronto.

J. R. McQUIGGE, Arnprior, Ont

PAVING CJUNTRACTORS
BITULITHIC & CONTRACTING, LIMITED,

Empress Block, 354 Main St., Winnipeg.

CRESCENT CONCRETE PAVING CO.,
4 Lombard Street, Toronto.
THE EXCELSIOR CONSTRUCTING & PAVING
CO., LIMITED.
306 Manning Chambers, Toronto
NATIONAL PAVING & CONTRACTING CO., LTD.,
Scott Block, Winnipeg.
WESTERN PAVERS, LIMITED,
National Trust Building, Winnipeg.

CONTRACTORS SHOULD INQUIRE ABOUT
OUR ADVANCE NEWS SERVICE.

STEEL BUILDINGS AND BRIDGES
SHEET AND PLATE STEEL WORHK OF EVERY DESCRIPTION.

MacKINNON, HOLMES @ COMPANY, LIMITED,

We Solicit Applications for

SHERBROOKE, QUE,

Agencies in VANCOUVER, CALGARY WINNIPEG, TORONTO, OTTAWA, ST. JOHN. HALIFAX, & SYDNEY,

Brass Castings--Bronze Castings-—-Aluminum Castings

These are our Specialties. We make them right,
we make them quick, and we deliver promptly.

WRITE FOR PRICES

The Canada Metal Co., Limited, Toronto

JOHN SCHMEHL, President
F. A, SHAND, Managing Director

SEND FOR CATALOGUE

WOOD STAVE PIPE

Galvanized Wire Wound and
Continuous STAVE PIPE
for Water Works,
Power, Irrigation,
etc., etc.

D. MACKENZIE, Vice-President.
W. H. WILSON, Secretary Treasurer.

All
descriptions
of Wooden

WATER TANKS

PROMPT ATTENTION GIVEN TO ALL ENQUIRIES

The Dominion Wood Pipe Co.,

LIMITED.

NEW WESTMINSTER, B.C.
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NOVA SCOTIA STEEL & COAL COMPANY

LIMITED
Manufacturers of

STEEL

MERCHANT BARS

SHEETS AND PLATES—From 12 gauge up to 1 inch thick. Any Widths
up to 50 inches.
HEAVY FORGINGS , HAMMERED SHAFTS

Nothing Required in Canada too Large for Us

Steam and Electric Car Axles Fish Plates and Other Railway Materials
Tee Rails, 12, 18 and 28 lbs. per yard

Scotia Pig Iron for Foundry Use

Also Miners and Shippers of

The Famous Old Mines “SYDNEY"”

OA

An Unsurpassed Evaporating Coal.
Highest in Carbon, Lowest in Ash. :
Unrivalled Facilities for Bunkering at North Sydney,

THE BES'i' HOUSE COAL THE BEST STEAM COAL

QUICK DISPATCH LOADING BEST RESULTS STEAMING
Two points that always appeal to Shipowners

Shipping Port
NORTH SYDNEY

Collieries
SYDNEY MINES

SATLING VESSELS LOADED PROMPTLY

For Prices and Other Particulars, Apply to

Head Office,New Glasgow, N.S.

EEE
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ROYCE LIMITED,

TRAFFORD PARK,

MANCHESTER, ENG.

Photograph of 20-ton ‘‘Royce’” Electrical Crane.

speci et mce. CRANES  (GouaTH, OVERHEAD & JIB TYPES)

TRANSPORTERS, CAPSTANS,

(Ordinary and *‘ Royce '’ Patent Free Bollard Types)

WINCHES, etc. YOUR ENQUIRIES ARE SOLICITED.

STANDARD AND NARROW GAUGE
IMMEDIATE SHIPMENT

12 Ton to 45 Ton.

Sturdy, Simple Design.

Large Grate Area.

Improved Outside Equalized Brake
Rigging.

Interchangeable Parts.

ATLANTIC STEAM SHOVELS

'2 Stand up in the hardest digging, with
fewer breakdowns and less repairs
than any other Steam Shovel.

PR =

Consume 15% to 307 less fuel.
Handle more material.

Are not top-heavy.
Have higher lift—shorter boom.

PREERS

MONTREAL LOCOMOTIVE WORKS, LID.,

e s e R e i il ARl N W s =y [

BANK OF OTTAWA BUILDING, MONTREAL, CANADA.

—_
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SIMPLE PERFECT

CLEAN WATER

FOR
MANUFACTURERS or MUNICIPALITIES

can be obtained by using the

“TORRENT” or ‘“PULSOMETER”’

FILTER

COMPLETE INFORMATION FURNISHED ON REQUEST

INTERNATIONAL MARINE SIGNAL CO., LTD.
Cttawa, Canada

GRAVITY PRESSURE

MIRRLEES
WATSON CO.’S

Condensing
Plants

All Types
Special Designs Submitted

Surface Condenser with 2-throw Edwards Air Pump and
Centrifugal Circulating Pump

The Canadian Boving
Co., Ltd.,

164 Bay Street TORONTO

Full Particulars and Catalogues on application

Steam Driven Dry Air Pump Vancouver: H, W. KEN T, 427 Seymour St., Local Manager
i
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QUALITY Safety Switches,

Frogs, Crossings,
General Railroad

MATERIAL AND

WORKMANSHIP . 4 poo

OF THE BEST ra:c quipment

e Automatic Safety
Switch Stands

4

Canadian Ramapo

Iron Works, Limited

Niagara Falls, Ontario, Canada

BRANCHES :
354 Main Street, Winnipeg

StvLe 7 T s 605 Eastern Townships Bank, Montreal, Que. -
Ramapo Automatic Safety Switch Stand

—

The Canadian Engineer

OFFERS TO

MUNICIPAL OFFICIALS

The free use of their offices at
Toronto, Winnipeg and Montreal for
the filing of plans, specifications and
tender forms for all Municipal work.
Proper accommodations for inspecting
he blue prints are given visiting contrac-
', tors and manufacturers. More interested
persons will call than will take a long trip to see
he plans. It ensures your requirements being seen by a
much larger number of contractors and manufacturers—at1 aB
without any additional cost. ‘ ‘

Draw up your advertisements on the plan of these two, mentioning
any one or more of our offices. You hav'e our permission. Merely
send us the plans and specifications. We'll look after them carefully.

vontesl The Canadian Engineer iowor

WINNIPEG ONDON. oo

P g, g0 92 2 2o
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= €— %" MORTAR
i 4— 5"CONCRETE,
/, +—— SUBGRADE e

PERFECTLY SIMPLE SIMPLY PERFECT

ASPHALT BLOCK

MADE IN CANADA

THE BEST,IN THE LONG RUN FOR ANY KIND OF TRAFFIC

WRITE FOR PARTICULARS OR CALL AND SEE US

"THE ONTARIO ASPHALT BLOCK (COMPANY, LIMITED

Head Office - Windsor, Ontario.
Works aiWalkerville:

'THE STODDART CONTINUOUS
SEWAGE FILTER

The only form which ensures CONTINUOUS and
PERFECT DISTRIBUTION at all rates of flow.
NO LOSS OF HEAD. NO MOVING PARTS to get out of order
Combines MAXIMUM of EFFICIENCY with MINIMUM of ATTENTION,
Over 500 INSTALLATIONS AT WORK.

it o Y A=
; Sk
Xy
Cablegrams : "z
“Stoddart, w ! i ’ e 7, ¥  Silver Medal
' Analyst i i . Hi
I ighest Award
‘ Bristol.”’ Japan-British
P Exhibition.
D.L. ode,
4th Edition.

STODDART FILTER AT VERNON, BRITISH COLUMBIA

F. WALLIS STODDART, Western Counties Laboratory, BRISTOL.
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W.2L.E. GURLEY

TROY, N.Y.

Largest Manufacturers in America of

FIELD INSTRUMENTS

for Civil, Mining and Hydraulic Engineers and Land Surveyors

Transits, Y Levels, Compasses,
Plane Tables, Current Meters, etc.

Also Manufacturers of
Physical and Scientific Laboratory Apparatus
Standard Weights and Measures

Accurate Mercurial Thermometers

Special Catalogue for each Department.

Moore’s Standard Treatise on

Sanitary
Engineering

REVISED BY
E. J. SILCOCK, M.Inst,, C.E,, F.S.1,,F.G.S.

President of the Society of Engineers,
Member of the Institution of Munieipal and
County Engineers.

Deals with collection, removal and final
disposal of sewage and house refuse,
and the design and construction of works
of drainage and sewerage.

Containing 950 pages of text, with 160 tables and 920
illustrations, including o1 large folding plates, two volumes,
large octavo, strongly bound in cloth, gilt.

Price $12 net.

Technical Literature of All Kinds

Book Dept.,

Canadian Engineer,
TORONTO, Ont.

INSTALLATION OF 30 CRESSET DISTRIBUTORS AT DERBY

HE Sprinkler that holds its own in the home

country because its frictionless air lock seal

enables it to revolve with less head than any other.
With a few inches head.

ADAMS-HYDRAULICS L.

YORK, ENGLAND

Western Union Code.

Write for full particulars.
Cable Address—" Sanifera,” York.
F. HANKIN, Acting Agent.

Canadian Office:
4 230-1 Coristine Buildings, MONTREAL

Phone—
Main 5446

General Steel Contractors

The Manitoba Bridge
Q Iron Works, Limited

WINNIPEG

Steel Framing for Buildings
Roof Trusses
Bridges, Railway and Highway
Steel Tanks, Towers, Smoke Stacks
Stand Pipes, Caissons

I-Beams, Channels, Angles, Tees,
Zees, Plates, Bars always In stock

Square twisted, medium steel Bars
for Concrete Reinforcement

Power Transmission Machinery
and Equipment

Contractors’ Plant
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An Engineering Weekly.

STREAM METERING

ON THE OTTAWA.

In connection with the conservation of waters on the
Upper Ottawa the progress report for 1009-10 contains in
addition to other information an interesting chapter on the
stream metering.

With this article we also include two diagrams, one of
which shows the variation and velocity when the ice is on the
surface, and the other the velocity curve or free moving
water.

Selecting a suitable stretch of river at which to carry on
a series of meterings is the first and most important step to
be taken in stream metering ; and for this a thorough recon-
naissance of the locality is necessary. The site selected
should be uniform in width and free from bends for a dis-
tance equal to at least twice the width of the section finally
decided upon. It; should not have a rocky, uneven or shift-
ing bottom, and its mean current should not be less than 3
of a foot per second, nor greater than 4 feet per second. It
should be as free as possible from eddies, cross currents and
swirls.

from which the metering is started, The rope is used to
hold the boat in position.

The large Price current meter, manufactured by W. &
L. E. Gurley, is that most commonly used, but the small
meter of the same pattern is more suitable for slow currents
and small streams,

Before leaving shore, the meter is placed on the rod
above the weight, and carefully wired. Usually a single
insulated copper wire (No. 14) is run down from one pole of
the batteries to the binding post on the meter. The return
current is transmitted, through the cable, to a telephone
receiver, held to the ear of the recorder, and thence to the
other pole of the batteries, Thus, with the aid of a stop
watch, the revolutions of the meter during a period of 5o or
more seconds, are recorded,

If the stream to be metered is over 1 5 feet deep, the
meter is attached to a cable and heavy weight, which is
operated from near the stern of the boat by a winch. It is
easily raised or lowered by one man to any required depth

h Vater i " el
590
: |
§ s
sw «
g ation] of Watar Surfade -5769 .'!' H
3 o §
- N 3 ol o - o A [l ) o)
£ 3";]75\' IERE ’\" Ty foX % LEREY :
S i il H ] Wt i &
; VIR NIBBIEIREBIBIEDE :
z ,f * . s !1 2 § 4 < S . i 2
2 565 3 ot : - 211 {2 L5 4 565 &
$ R > < ’ . <
5 > ] 4 3 :{ I
; I o i
\1\1 /’ . AT
50 R L 550
S R0 V407 31/60). 180, 200" TR0 TTUG) - 60 1 80 200 720 e D i 00 30 340 360 380 400 40 440 460 480 500
SCALE OF WmILES C.B del.
oo . Vola'cu v ﬂ;ll. . ade b=ong

Metering Station on the Ottawa River at North Timiskaming
made Through Ice on the 5th of March, 1910.
per. Sec. Flow, 4,510 C.F.S, Average Depth of

A

The line of current may be established by dropping in
a number of boats at intervals across the stream, well above
the point selected and watching their course from the shore
as they float down. This operation should be repeated until
the trend of the current is accurately determined, and the
metering plane then set normal to the general direction.
Permanent hubs should be placed well above high water on
each shore in continuation of the line of Cross section
decided upon.

If the stream is not over 500 ft. wide, a 3{-in. hemp rope
and steel cable are stretched across; the rope a little more
trhan a boat’s length up stream from the cable. The cable
Is tagged every 25 feet, and is used for distances only, the
initial tag being placeqd directly over the hub on the shore

showing Vertical Velocity Curves Obtained by Measurement

Area of Cross Section, 5,850 sq. ft.,, Mean Velocity, 0.771 ft.

Mean Velocity Below the Surface — 15 7% and 74.5%.

below the surface. Another man looks after the meter as it
is being raised out of or lowered into the water. He also
handles the sounding chain, calling out the depths to the
recorder, who in turn gives him the depths at which the
meter is to be held.

When a first metering is made on any stream, close
soundings are taken in order to accurately determine the
Cross sectional area. Velocity observations are recorded in
from 15 to 20 verticals across the stream, the meter being
held at from 10 to 15 points below the surface at each
vertical. In all cases when a first measurement is made, it
is advisable to establish the depth at which the mean cur-
rent occurs below the surface. It is then possible to deter-
mine the velocity by a single observation at each vertical
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during all future measurements in open water; the presence
of ice makes necessary special operations.

If the river is too wide or too swift, or if for any other
reason, it is found impracticable to stretch a cable across,
distances are fixed by triangulation, The length of the base
should be at least 3 the width of the stream. Range poles
are set up on the shore, in line with the chosen metering
section, and the boat is held in position on this range by
anchors. A transit or box sextant is used for triangulating
the distances. For this method of work, a party of from
four to seven men is required to handle the oars, and the bow
and stern anchors, the number depending on the swiftness
of the current.

Metering with large Price current meter on the Montreal
. River, using cable for distance.

At a ‘wading station,” where the water is shallow enough
to permit of the recorder wading across, the meter is attached
to brass rods. These are divided into feet and tenths,  and
the current meter can be raised or lowered on the rod as re-
quired. A recorder and one man are sufficient to carry on
this metering.

A bridge may be utilized if the channel conditions are
good, and the direction square across the current. If there

bearing carefully noted and the point replaced by a new one
if worn. The old point is put in an envelope and dated, to
be rated at the first opportunity,

When the field notes have been copied into the office book,
the recorded revolutions are reduced to revolutions per second,
and the speeds are taken from the rating curve. This is a
curve showing the absolute speed indicated by the revolutions
of the instrument. Frequent trials of the instruments are
required, because the pivot bearing wears constantly, and
increasing the friction retards the revolutions, A rating
station, where instruments can be quickly and accurately
checked, is a sine qua non. The indicated speeds are
multiplied by very large numbers, when applying the mean

l Metering with small Price current meter, The cenical cups
revolve fast or slow in response to the current, and
revolutions are registered by an electric recorder,
the time being taken by stop watch.

velocities to cross sections of thousands of square feet in
area, so small errors become important.

The cross section is then plotted to a scale large
enough horizontally to allow the vertical velocity curves to
be constructed without overlapping. When the curves have
been drawn in, a simple method of arriving at the mean

are many piers, eddies will give trouble.
After the metering is completed, the instrument must

velocity in the vertical, is to divide the curves into 10 equal
parts, pick off the velocities at these points, add them to-

be thoroughly dried and cleaned, the condition of the pivot ' gether and divide by ten. The area of each panel ig
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calculated separately and applied to the mean velocity, thus!
the total discharge is obtained.

Meterings should be made at every foot of surface |
fluctuation, or as often as possible. From these meterings, a
discharge curve can be constructed, provided a gauge has
been placed at some reach of the river. The vicinity should |
not be affected by back water from dams or from tributary

streams flowing into the reach. The gauge should be tied  horse drawn traffic alone, neither sharp corners

would be of little benefit, since usually the cost is increased
by the heavy grading encountered and also whatever advan-
age there might be in having the old road bed serve as a
foundation for the new road would be lost. Therefore the
old road is generally followed very closely; only the worst of
its irregularities in line are straightened out and sometimes
short detours are made in order to improve the grade. With
nor bad

into a permanent bench mark by levels and should extend | €Urves are considered detrimental to the road as the speed
at least 2 feet below the lowest known water, and the same )

distance above high water.
e ——
THE RELATION BETWEEN MODERN TRAFFIC

AND THE ALIGNMENT AND PROFILE
IN HIGHWAY DESIGN.*

During the past few years, highway engineers have en-
deavored to find some method of road construction that will
economically resist the excessive wear produced by a heavy
automobile traffic and at the same time eliminate the dust
nuisance. Most of their endeavors have been confined either |
to incorporating a heavy bituminous binder with the road
material. or to using a light binder or dust palliative on the
surface, and although in a great many instances the results
obtained have been successful, they have not always been eco-
nomical. There is no doubt that some such form of con- |
struction is absolutely necessary for a road which is subjected
to a heavy motor car traffic and to use the one which will
produce the result desired at the lowest cost is the most
difficult part of the problem in the design of highways at the
present day. Besides the particular method of construction,
however, the relation between modern traffic and the align-
ment and profile of the road is a matter of great importance
and a careful consideration of this point will tend to produce
roads that will not only be safer to the travelling public but
will also be more economical to maintain. .

The design of roads suitable for a horse drawn vehicle
traffic alone will first be considered. According to theory the
maximum grade allowable is the one over which the greatest
loads expected can be hauled at the least expense. In prac-
tice, however, the maximum grade is also governed by other
factors than the loads to be hauled, and in most states a
maximum rate of grade is established which is never exceeded
except when surrounding conditions and the consideration |

of cost make it advisable to use a steeper grade. Although | CUIVves.

|20 to 40 ft. wide already exist the full width

| teams,
[

| struction of an efficient surface must be considered.
| speed of the motor vehicle could be limited in the sparsely

of the vehicles is not great enough to make it dangerous or
to cause excessive wear at these points.

In thickly settled communities where roads varying from
is generally
improved. On the trunk lines connecting towns with each
other and with the cities a width of from 12 to 16 ft. is found
to be ample and to give sufficient clearance between passing
The width chosen in any particular case depends
upon the amount of money it is advisable to spend on the
road, as the cost of the surfacing varies almost directly as

| the width and only a heavy traffic would warrant the expend-

iture for a 16 ft. road.
In designing a toad that takes either automobile traffic
alone or a combination of automobile and horse drawn vehicle

traffic, the safety of the travelling public as well as the con
If the

settled districts a large part of the road builders’ troubles
would cease but, although ordinances regulating the speed
are in effect in almost every state in the Union, as a matter
of fact they are disregarded about every time the opportunity
occurs with the result that the ordinarily constructed roads
g0 to pieces.

Besides the danger of collision on roads subjected to
automobile traffic where sharp curves occur, it is observed
that at these points excessive wear takes place, particularly
if the road is crowned both ways from the centre line. It is
natural for all traffic to keep to the inside of the curve as
closely as possible and in the case of the motor vehicles, if
the speed is not brought down to about 10 or 15 miles an
hour, there is a slew to the hind wheels as they pass around
the curve which tends to grind out the road material. The
half of the road that slopes from the centre to the outside

| of the curve receives hardly no travel at all either from

machines or horse drawn vehicles and the writer has obser-
ved this fact in several instances, particularly on very sharp
Conditions are the same on slight curves except the

the determination of the grade is effected somewhat by the damage is much less extensive. In .order to'les.sen the wear
surface drainage, the latter is of much greater importance | 0 the road and to protect the travelling public, it would seem

: g ; ) ; R ”:
when taken into consideration with the crown or transverse Mt that all curves should be eliminated or made as slight as

slope of the road.

It is customary in the design of ordinary roads to make |
the transverse slope from % in. to 3{ in. per foot sloping in |
a straight line both ways from the centre to the sides or else
to secure about an equivalent amount of slope by means of
a parabolic or compound curve. On the steep grades a
greater transverse slope is required than on the flat ones in
order to guard against the danger of the water rushing down
the grade and gullying out the road.

As far as the alignment of the road is concerned it is
desirable of course to obtain the shortest distance between
any two points, but in most instances the road to be im-
proved has been laid out for many years and to abandon it

_for any great length for the sake of shortening the distance

*Paper by Henry B. Drowne, Assistant Engineer, States
Board of Public Roads of Rhode Island, presented before
Section D of the American Association of Science at the Min-
neapolis meeting, Dec, 20, 19I0.

possible consistent with economy. As long as one-half of

| the road, when it is crowned both ways from the centre, is

not used, it would be best to make a one way slope on the
curve up from the inside edge and to increase the rate of this
slope in proportion to the degree of curve. Practically the
entire width of road is brought into use by doing this and
hence the wear is much more evenly distributed. As far
as the alignment of the rest of the road is concerned the

 straightest road is the best as it gives a clear view and

therefore the tangents between curves should be as long as
possible,

Perhaps a new location of the road would be of great
advantage in some cases when both kinds of traffic have to
be considered. Take for instance an old road with many
sharp curves; it might be possible to improve such a road
by a new layout so that many of the curves would be avoided
and at the same time keep the new location near enough to
the old so that the surrounding communities would be served
just as satisfactorily. The advantage accruing from any
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|
such improvement would be a decreased cost of maintenance, i
a probable decrease in distance, a probable better grade and
a safer road to travel. This last item cannot be figured in
dollars and cents but its importance and worth should not
be neglected in comparing the costs of construction between
the old and new locations.

The crown of the road on the tangents should be as flat
as the drainage of the road will allow because the flatter the
road the more evenly is the traffic distributed over it. The
writer believes that a transverse slope of 17 in. to the foot, or
its equivalent, is amply sufficient in any case and that if the
patrol system of maintenance is employed a slope of even
less than % in. to the foot can be used.

The width out to out of the average touring car is about
6 ft. and a wider road is required than for the horse drawn
vehicle traffic, in order to allow the machines to pass each
other at a fair rate of speed with the proper clearance and
still keep on the improved surface. Even on a 14 ft. road
the writer has seen many places where the dint shoulder has
been displaced so that the edge of the road metal is left ex-
posed. This exposed edge is soon broken down by the action
of the traffic and sometimes the break is carried several in-
ches into the road. On curves the same condition exists
even to a larger extent and the writer knows of places where
the curve has been widened as much as 10 ft. on the inside
and still the traffic does not keep on the improved surface.
Besides the damage done to the road on account of having
too small a width, there is also the grave danger of the
machines being ditched, due to driving them on the dirt
shoulder. In view of the foregoing and in order to provide
for the future it would seem advisable to use different widths
depending upon the class of highway to be built. The writer
will use the classification which has been recommended by
Prof. A. H. Blanchard which is as follows: ‘‘the first class
includes interstate trunk lines, interurban trunk lines and
popular routes of travel; the second class includes intrastate
trunk lines passing through towns, the highways connecting
towns situated within a few miles of each other; the third
class includes feeders leading to towns and highways of the
first and second classes from sparsely populated parts of the
country districts, highways connecting towns which are many
miles apart, cross roads and transverse feeders in towns.”’
For the first and second classes a width of improved sur-
face of 20 ft. would probably be none too great, while a
width of 12 to 16 ft. would be ample for those of the third
class, the smaller width to be used in case of a very light
traffic. On curves the road should be widened an amount
depending upon the degree of curve and the inside edge
should be protected by three or four rows of paving blocks
or vitrified bricks laid on edge.

Fortunately the touring automobile is designed so that
it is able to climb almost any grade encountered provided
that the surface of the road is in good condition, hence the
maximum allowable grade will be the same as for horse
drawn vehicles. It is observed that on steep rising grades
there is serious deterioration near the foot of the hill prob-
ably due to the increased speed of the automobile in order
to gain impetus or to the changing of gears. Although a
reduction in the rate of grade would help conditions, such
a procedure would rarely ever be found to be either practi-
cal or economical.

There is little chance that the traction engine with its
train loads of 30 or 4o tons will ever become as common in
this country as it is abroad. There has been, however, a
rapid development in the past few years in the use of the
motor truck which carries loads of from 1 to 5 tons. Present
indications show that this type of vehicle is becoming more
popular every day and that before many years a greater

part of the trucking of our large commercial houses will be
accomplished by this method. Naturally this will effect the
traffic on our highways, but there is no reason, as far as the
writer can see, why the points already considered in regard
to the relation of modern traffic with respect to the align-
ment and profile of the road will not fully cover the situa-
tion. ]

In coucluding, some of the resolutions pertinent to this
paper will be given which were adopted by the International
Road Congress at the meetings held in 1908 and 1909:

To have moderate gradients with as small a difference
as possible between the maximum and minimum, it being
understood that in exceptional cases gradients may be
sacrificed if necessary to avoid sharp curves,

To have the least camber compatible with the easy
running off of rain water.

The radii of curves should be as great as possible, 164
ft. at least, the curves being connected with the tangents by
parabolic arcs. the outside of the curves should be slightly
raised, but so as not to inconvenience ordinary vehicles,
no obstructions to the view should be allowed at the curves.
A narrow sidewalk, bounded by a curb, should be laid on
the side of the shorter radius and the depositing of heaps of
materials should be forbidden. 3

That vehicles propelled by mechanical power cannot
cause extraordinary damage to the curved portions of roads
provided that at these points a sufficient super-elevation is
given and that the curved portion is not approached or
traversed at an unreasonable speed.

SOME PRINCIPLES GOVERNING THE BLASTING
OF ROCK.

—_—

By R. B. Brinsmade.®

It is only in recent years that engineers have had much
to do with the details of underground excavation, as it was
thought that all the schooling necessary for the successful
miner could be gained by practice with a drill and shovel.
It is evident, however, that where rock breaking forms such
an important item of expense as it does in most mines, it
will well repay study to ascertain if science cannot duplicate
here the same success it has gained over empiricism in other
departments.

After an explosion of powder in 1he bore hole, ab, Fig,
1, the sudden expansion of the resulting gases will exert its
force equally in all directions on the bore hole, until either
the enclosing rock or the tamping yields and the gases
escape. The rock will yield along what is called the line
of least resistance, which would be bc in. the assumed homo-
geneous rock of Fig. 1. It is evident that the angle 6, which
the hole ab makes with the exposed surface or the free face
of the rock, can vary from nothing to 9o°. At 6=0° there
would be noj hole and at 900 the hole would be in the POSi-~
tion bc, the line of least resistance, and would give a blown.
out shot. The quantity of rock thrown out by the explosion
would have the volume of a cone with an altitude bc or h,
and a base with a radius ac, whose volume v=%hn(ac)2
and where 6=45° (the usual condition for the maximum

xh®
volume) ac=h and we have v=——=1.05h"

For a case with two free rock facgs if.theT powder charge
be placed at e, with the lines of least resistance eg and em,
of equal length, the explosion will break out two coneg

*Professor
Morgantown, W. Va.,

of mining engineering, State Universi.ty,

‘in the Mining quld. i .
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def and fek, or nearly double the volume for one free face,
so that v=2h®. It is similar for three or more free faces,
so that as a general equation we have, if n—the number of
free faces, v—nh?,

From this formula it can be seen that a system of min-
ing should be adopted which utilizes as many free faces as
possible in breaking. In development work for vertical,
horizontal or inclined drives or passages, we start each
round of holes with one free face and with our cut holes
break out either a cone or a wedge whose surface forms
another free face for the benefit of the other holes of the
round. In stopping work, which must be started from a
drive, we can always manage to maintain two and often
three free faces in homogeneous rock, and in stratified for-
mations, sometimes four faces, as a bedding plane is often
nearly the equivalent of a free face.

In stratified formations the correct principles of break-
ing are especially important for economy’s sake. The
simplest case is that of beds 2 to 4 ft. thick. Here the |
holes should be drilled in a plane parallel to the beds be-
cause it is evident that we can more easily separate two wet
coins on a table by sliding one sideways than by trying (o
lift it off vertically. Also these parallel holes do not weaken
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SECTION PLAN
Fig. 1. :
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the blast by allowing the powder gases to escape through
the bedding seam. Where the beds are thin, say under 8§
ins., we encounter the possibility, with holes parallel to the
bedding, of having only the small bed blown out that con-
tains the hole. For this reason it is advisable to first make
a cut by driving holes across the bedding planes anc then
break to the cut with the balance of the holes drilled par-
allel to the bedding plane, but which now exert their max-
imum force perpendicular instead of parallel to the beds.

The method of firing also affects the pointing and the
necessary number of holes to drill for breaking. There is
a great advantage in simultaneous electric firing wherever |
a weak roof or the greater danger from misfires with - 2- |
skilled miners do not militate against it. In Fig. 1 it is
evident that only the cone abd and the double cone dek
would be broken out by the charges at b and e fired separ-
ately, but if b and e are not too far apart and are fired
together the line of detachment will be along the lines abek
instead of abdek and the extra volume bde will be broken
with no extra powder or drilling. In any case of breaking,
the pressure p produced by the explosive multiplied by the

area of its section a (taken along the axis of the hole) must
equal the ultimate tensile or shearing strength T of the rock I

multiplied by the area of its surface of fracture S or
pa:TS.

If pa is greater than TS it means an excess of explosive
over that required for detaching the burden. This excess
causes a ‘“‘windy” shot, resulting in a greater air blast, a
louder report and a longer, hotter flame than from a normal
shot. A normal charge leaves traces of the drill hole, but
an insufficient charge leaves ‘‘candlesticks’” in the rock
and loose pieces of the burden have to be blasted off.

PLAN

Fig. 2.

Underground Development.

In illustrating we will take the case of driving hori-
zontal headings or drifts as the same principles of breaking
apply equally well for inclined and vertical shafts and raises.
The practical difference in the latter arises from the set-
ting of the drills and the handling of the muck and the .
water, and the fact that the length of the section in shafts
generally makes the central cut advisable. We will also
assume, to simplify the illustrations, a heading small and
soft enough to allow its breakage by rounds of nine holes
in three rows of three holes each, although often nine holes
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are more effective in four rows, one of three and the balance
of two holes each. For longer headings with harder rock,
the same principles would apply, but more holes must be
added for breaking the round. On this basis we will now
consider the following six cases of formation:—

Case I. Homogeneous Rock Free From Bedding Planes
or Joints in the Face of the Heading.—Since this formation
breaks equally well in any direction, the holes should be
placed for the most convenient drilling and mucking. For
setting the bar horizontally, as is usual where it is desired
to begin drilling before the muck from the last round is

StCriom
Fig 3.

cleaned up, the placing of Fig. 2 (a) is a favorite. Here
the adjustable arm is unnecessary and the first setting of
the bar is at A to drill the upper and middle rows with the
machine above the bar. The second setting of the bar is at
B and the machine is turned under it for drilling the bottom
row 3 of lifters. The horizontal rows of holes are usually
fired in the order 1, 2, 3, Fig. 2 (a).

The side instead of the bottom cut is handiest if we
wish to set the bar vertically. We first set up at A, Fig. 3,
and drill row 1, then at B with the machine on one side to
drill row 2 and on the other to drill row 3. Here the vertical
rows of holes are fired in the order 1, 2, 3, Fig. 3 plan. In
order to keep the passage straight, the cut holes of row
1 will be put in for the next round on the opposite side to
what is shown, so that the finished sides have a zig-zag
appearance, alternately right and left as shown in the plan
of Fig. 3. The middle hole of vertical row 1 points down-
wards, like hole c, instead of flat-wise, like the balance of
horizontal row 1, so as to throw out a bottom cut and avoid
a horizontal inclination to the face too acute for rapid pro-
gress in a narrow heading.

For large tunnel headings, 8 ft. square, in hard homo-
geneous rock, the cone or ‘‘Leyner’” center-cut system has
recently permitted of very fast driving in western metal
mines. It is especially adapted to the water Leyner drill
on account of the many upper holes used and the fact that
this drill is short enough to allow the sharp pointing of the
holes with two settings of the bar. For hard steel ore and
jasper in a Michigan iron mine, this system was thus
applied.

In Fig. 4, A is the barin first position for two machines
and fr(_)m ity top the four backholes, Nos. g, 10, 11 and 12,
are drilled. Th.e machines are then tipped forward until
th? crank can just turn and clear the back or top of the
drift for drilling the top center cut holes Nos. 1 and %

p——

while finally they are turned under the bar for side holes
Nos. 5, 6, 7 and 8. The bar is then changed to position:
B, the machines are set up on top and side holes Nos. 13

and 14 are drilled. Then, after turning the machines under 3

the bar, they are tipped up in front so the crank just clears
the bottom of the drift and holes Nos. 3 and 4 are drilled
about to meet Nos. 1 and 2 in the center of the heading_
The four lifters, Nos. 15, 16, 17 and 18, are the final holes.
In softer and better-breaking ground, cut-holes Nos. 5 and
6, one lifter and one back hole can be left out, but the four
cut-holes, Nos. 1, 2, 3 and 4, are nearly always used and
are pitched up and down and in, to meet about in the center.

The five remaining cases are given for regularly strat-
ified rock, but the joints or cracks of massive rock may, like
bedding planes, often be utilized for breaking. -

Case IlI. Rock in Horizontal Beds; (a) Medium Thick
Beds.—Here the best results from the powder can be got
by two settings of the bar vertically and following the
drilling and firing directions given above for the method
illustrated by Fig. 3. In the disseminated lead mines of
southeastern Missouri, this method is modified as follows :

For a drift 10 ft. wide by 6% to 7 ft. high, 12 to 13
holes are needed, placed in three rows horizontally by four
rows vertically. The bar is set up once to drill each vertical
row of holes, four set-ups being necessary to complete a
round. Each vertical row is fired separately by fuse and
dynamite and as only three or four holes are fired at a time,
not enough smoke or broken rock is produced to prevent
the drillers from setting up 'ag'ain very soon after blasting .
This method with three shifts of two drill men each, allows
an advance of 5 to 7 ft. in 24 hours with 23%-in. drills. By

the former center-cut system, two drills and four men were

able to advance only 10 to 15% faster than, by the one drill
and th.e side-cut method just described, all loading andk
tramming, in each case, having been done by muckers.
(b) Thin Beds: Here, as already explained, the cut-
hf)les must cross the bedding planes. A bottom cut is ad-
visable. The bar is set horizontally at A, Fig. 2 (b). Often
all three rows can be drilled direct although sometimes the
use of the adjustable arm on the bar is necessary to get the
correct pointing of the holes. The holes of row 1 are fired
first and break out the cut to the bedding plane on the floor

of the heading. Before loading the row of cut-holes, it is i

often helpful to stop up their bedding planes, around the
powder, with clay, but this precaution is unnecessary in the
two upper rows where the holes are parallel to the beds_
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case I1l. Rocks in Vertical Beds Parallel to Heading ;

(a) Medium Thick Beds.—This case Tequires the bottom cuy

of Fig. 2 (a) which has alre.ady been d:escnbed under Case

1. The use of this method in thg: ver.tlcal copper .veins of

Butte, Mont., is a8 follows : The pla““ns of holes is showp,

g 2 for the 12-hole system, although for most rock

in Fl}i;less ol ample, tbe center holes of rows 2, 3 apg <
nine
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being omitted. For this arrangement the drill bar (with ad-
justable arm) need only be set up once vertically, as shown.
The round of holes is usually loaded and fired at one time
and goes off in the order of 1, 2, 3, 4. Some of the miners

regulate the explosions by cutting the fuse of different |

lengths and spitting them simultaneously while held together
in the hand, and others by cutting all the fuse of the same
length and spitting them separately in the required order.

—
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LONGIT. SECTION.
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(b) Thin Beds: The solution of this case follows Fig.
3 and also resembles Case II (b) except that here the side
instead- of the bottom cut is used. With one setting of the
bar, the three vertical rows K, 2 and 3 may be drilled and
shot in the same order, row K breaking out the cut along
a side bedding plane, mn, and rows 2 and 3 breaking to the
cut. Here it is not necessary for alignment, as in Case

2

IT (a), to alternate the cut on each side of the heading, but |

it is often an advantage, especially where the vertical bed-
ding planes are ill defined. *

Case 1V. Rocks in Vertical Beds Cutting the Heading
at an Angle; (a) Medium Thick Beds.—If the cutting angle
which the bedding plane makes with the side of the heading
is 45° or less, the method of Fig. 2 (a) is usually prefer-
able. If the cutting angle is more than 45°, the choice
between the methods of Fig. 2 (a) and of Fig. 3 will often
be merely a question of convenience in, setting the bar hor-
izontally or vertically, respectively.

(b) Thin Beds: With a cutting angle of 45° or less,
the method of Fig. 3 is the best. Where the cutting angle
is more than 45°, the choice between the methods of Fig.
2 (a) and Fig. 3 depends on setting the bar as in Case
IV (a).

Case V. Rocks in Inclined Beds Dipping Towards the
Floor of the Heading.—For either medium thick or thin
beds the method of Fig 2 (a) is the best. Care must be
taken, however, in the case of beds dipping over 435° to stop
the holes of the horizontal row 1 at the last bedding plane
which intersects the face of the heading above the floor.

Case VI Rocks in Inclined Beds Dipping Away from
the Floor of the Heading.—For either medium thick) or thin
beds the method of Fig. 2 (c) should be used. The bar is
set up at A for row 2 and at B for rows 1 and 3. The order
of firing the horizontal rows of holes is 1, 2 and finally 3
The end of the holes in row 1 should be stopped beneath

the last bedding plane intersecting the face of the tunnel
| under the roof in order to utilize this plane as a free face
|in breaking,

Surface Excavation and Underground Stoping.

In some kinds of deposits, especially the huge copper-
| bearing porphyry lenses and the Lake Superior iron mines,
| much time is often saved by drilling all the holes possible
in the periphery of a heading in the ore from the samd set-
|ups that are used in drilling the face. These peripheral
holes can then be left untouched until the stoping of that
section begins, when they can be easily loaded and fired.

Holes for stoping may be placed according to direction
|in three groups, (1) down holes, (2) flat holes, and (3)
uppers. A dip of about 45° downwards and upwards can
be assumed to make the limit between groups (1) and (2)
and of (2) and (3) respectively, although the division be-
|tween (2) and (3) is really marked by the angle of repose
'of the cuttings, that is, when the hole becomes self-cleaning,
which may often mean a steeper dip than 45°. The speed
of cutting with reciprocating drills depends on the removal
of cuttings after each stroke to expose a fresh face. There-
fore with these drills down holes drill easiest, then uppers,
and lastly flats. Using the hammer drills with hollow bits
cleaned by water or air-jets, there is less difference in drill-
ing speed for different directions of pointing.

Down Holes; Underground.—Down holes are used under-
ground in the underhand benches of tunnels or metal mines.
To start this system, a heading ah, Fig. 6, is run at the
top of the tunnel or stope and the down holes put in its
floor for the first bench., The depth of this bench is limited
by the length of the bit which can be inserted in the hole
and that depends on the height of the heading which is
| usually around 7 ft. so that the ordinary railroad tunnel,
20 to 23 ft. high, requires two benches and two settings of
i the tripod at a and b, Fig. 6, to reach the bottom. These
| bench holes point downwards anyhow but often an advan-
|tage may be taken of the structure. Thus with horizontal
beds, the holes of the first bench can be terminated at a
bedding plane which the gases from the explosion will enter
|and thus exert a lifting action on the mass to be broken off.

Where there is a choice of plans, a heading can often
|be driven in a direction that will take the maximum advan-

|

Fig. 6.

'tage of the bedding and joint planes for breaking, both in
driving and stoping. On this principle, the rooms of coal
mines are usually laid out perpendicular to the line of th?
main joint planes of the coal seam or to the ‘“face cle_at.j

Down Holes; at Surface.—Above ground thg only limit
to the depth of the hole is the capacity of the drlll_. In con-
sidering breaking from deep holes we have. a choice of two
methods (a) multi-charging, (b) chambering.
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In the drill hole ab of Fig. 7, it is evident that a charge
of explosive at any point b will only break out a cone like
cbd where eb is the line of least resistance. In order to
break the whole length ab by multi-charging, other charges
of explosives as f and g would be placed along the hole,
with tamping between, and all be set off by simultaneous
firing. In this way the whole mass abd would be detached.

Fig. 1.

By chambering, the breaking from a long hole would
be achieved differently. Instead of the hole being placed
near the face hd of the bench as is the hole ab (because of
its small section for developing explosive pressure), the hole
mn would be placed back from the face so that nc, the line

of least resistance in homogeneous rock, would be only a |

little shorter than the length of the hole above the chamber
at n,
of the hole with high-power dynamite so that the final shape
of the chamber approaches a sphere. In France this chamb-
ering, in limestone, is performed with hydrochloric acid,
each dose of neutralized acid being washed out and a new
one poured in until the chamber is of the required size.
When the chamber is filled with gunpowder or low-power
dynamite and exploded, it will exert nearly as much force
upward as horizontally and will break out a mass along the
surface of fracture gnp.

‘'L Bid

b
"/

Fig. 8,

The choice between multi-charging and chambering
depends on the varying conditions of formation, drilling
and exploding. In a fissured formation, chambering has
often an advantage because the explosive may be localized
in a solid portion of the rock, although it often needs the

use of two kinds of explosives, one for chambering and the

other for breaking. Where it is desired to break off only
a thin slice like hab, Fig. 2, from the cliff, it is evident that
multi-charging should be resorted to. When an even top-
ography will allow the handling of the portable steam or
electric drop drill for a 3-in. hole (instead of the reciproca-
ting drill for a 1%-in. hole), the multi-charging method
will permit the drilling and breaking of a much longer hole
than would be feasible by chambering.

Flat Holes; uUnderground.—Of the three groups, flat
holes are the most difficult to drill, especially those which
are pointed above the horizontal, for the reason that they
neither hold water nor discharge their cuttings by gravity.
This group is much used in the overhead stoping system
with piston drills as the drill tripod can be set on the broken
rock. Thus flat water holes which are easier to load than

| uppers and free from their dust can be drilled at a fair

speed. In overhand stoping with a weak back, as in the
vertical veins of Butte, Mont., flat holes have also an advan-
tage over uppers as the timber sets can be carried next to
the back and the drilling can proceed under the lagging,
Thus in Fig. 5 at C rows 1 and 3 are water holes and only
row 3 need be drilled dry.

The chambering is effected by shattering the bottom |

| In the zinc district of Joplin, Mo., flat holes are used
‘instea.d of the usual down holes to break the benches below
| the heading of the underhand stoping system. Stoping is
done in ‘‘sheet ground’’ which is partial replacement of
\‘ﬂatly bedded limestone by seams of chert and zinc-lead
| sulphides. The formation is hard but brittle and easily
‘ibroken. After a heading ah, Fig. 8, has advanced about 1§
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Fig. 9.

fi. under the roof of the stope R, a long water-hole ab is put
in by a 3%-in, piston drill on a tripod. The hole is then
squibbed three or four times with 40% dynamite and finally
the resulting chamber is filled with 50 to 100 sticks of the
same explosive and fired by a fuse and cap. Only the’ most
expert drillmen can put in these long holes but they have
been found highly advantageous because they ecan follow one
of the compact rock beds. On the contrary, vertical holeg
across the bedding planes would be difficult to drill on ac-
count of cracks and pockets. For the same reason they
would be so porous as to render their exploding inefficient,
| It only takes three of these long horizontal holes to break off
| a bench 12 to 14 ft. high across a stope 4o ft. wide.

In driving coal headings or rooms by “blasting off the
solid,”” flat holes bored by augers are generally used and are
placed similarly to those shown for headings in flatly beddeq
rock in Fig. 3. In the location of the horizontal rows of
holes, the, character of the bedding planes between the cog]
seam and its roof and floor must be considered. If the roof
is “tight,”” the shot must exert a strong shearing force tq
separate it. This is achieved by slanting the row of holeg
sharply upwards and terminating' them at the tight plane,
A similar remedy is applied to a tight floor. .I.n many seamg
the coal is cut up into cubes by two sets of Jom’t-‘l‘)lanes per-
pendicular to the bedding planes, calle;i-the face” anq
«end” cleats, which condition makes -breaking easy.
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The shearing of a coal face, before shooting, takes the
place of the cut holes in blasting off the solid and the
smaller charges allowable for the former method not only
save explosive but prevent the shattering of the roof. With
coa] sheared vertically along one rib of a heading, the holes
for breaking would be placed like vertical rows 2 and 3, Fig.
3. Where the shear is made horizontally as in the undercut
xy, Fig. ¢, it is customary in a thick seam of coal to place
the first or ‘‘buster’’ shot at b in order to break out the
triangular prism of coal abc. Then when the shattered strip
gfh has been removed by the pick, we have dm and cn in-
stead of dt and cs for the line of least resistance from the
corner holes d and e, by which last the balance of the under-
cut coal can now be easily shot down. For a thin vein of
coal, the ‘““buster’” shot would be located at K on a level with
the corner holes and it would break out the triangular prism
tKs as thick as the seam.

The undercut shown in Fig. 9 is that made by a hand or
power pick. Being a height of 12 ins. or so in front with a
downward slope tol 4 in. in the back, its shape allows the
‘“‘buster” shot to throw much of the coal out of the undercut,
so that the strip gfh can be easily extracted by the pick to

SECTION
Fig. 10.

prepare for the corner shots. When the undercut, however,
is made by a chain machine, it is of uniform height of only
about 4 ins., and the “buster’ shot may not throw the coal
-outwards. It is then often advisable to place an extra
“‘snubbing’’ shot at f to flatten down the detached prism abc
so that the shots d and ¢ can be made effective without first
cleaning out the broken coal underneath.

Flat Hole; Surface.—In loosening huge banks of placer
gravel in California before hydraulicking, small adits have
been used with crosscuts at their ends to hold the explosive.
From a breaking standpoint, these adits correspond to flat
-drillholes with chambered ends. The same method has also
been employed for breaking great masses of rock in quarries
or excavations. Often a shaft has been sunk as an entrance
to the explosive chamber instead of an adit. Sometimes two
crosscuts from the adit may be made for explosive chambers,
as' shown in Fig. 10. There only the crosscuts cd and ab
would be packed with gunpowder or low-power dynamite,
“while the adit itself would be blocked with timber or masonry
bulkheads wherever it met the crosscuts. Elsewhere it
‘would be packed with sand. For firing, electric fuses or caps
would be placed in the explosive at intervals of about 10 ft.
Finally they would all be connected by wiring in order that

they might be fired simultaneously by electricity c'k being
the line of least resistance. The chamber cd would break
out the cone gc'f', and the chamber ab would break the prism
ha'c'g, the plan of the line of fracture being mabn.

The same breaking equation, pa=TS, applies as in the
case of drill holes, the factor a being the- area of the cross
section of the explosive taken along the axis of the crosscut.

Uppers.—Uppers are seldom used on the surface but are
common in underground work not only in tunnel headings
and raises, but also in overhand stoping. In excavating
overhand stopes with square-set timbering, it is sometimes
more efficient to drill the back with’ uppers as at B, Fig. s,
instead of the flats at C used in Butte practice. In the great
stopes of the Portland mine, at Cripple Creek, Colo., where
the pay shoot was in places 120 ft. wide and 400 ft. long, the
ore hard and the back strong enough to stay up across the
vein for several sets ahead of the timbermen, it was found
that the fastest breaking was accomplished by drilling uppers
from piston drills set on tripods, one drill being used in
every set across the stope.

—-—

ZESTHETICS IN BRIDGE DESIGN.

At the last meeting of the Toronto Branch of the Can-
adian Society of Civil Engineers, the instructive paper on
““Aesthetics in Bridge Design” by Mr. C. R. Young, was
delivered. This paper recently appeared in the published
proceedings of the Society. Mr. Young had a large number
of stereopticon views, each one of which seemed a splendid
example of some particular feature he wished to bring before
the meeting.

In the discussion of Mr. Young’s paper which followed,
the discussion by Mr. W. H. Breithaupt, which is here given,
is of interest.

The question of aesthetics in bridge design is as old as
civilization and yet is always in order.

The author is much to be commended for, in the main,
so well setting forth the principles of proper bridge design.
Inasmuch as right construction, the placing and correlating of
material in the manner that will best do the required work,
is the fundamental essential in all structures, and at the
same time the fundamental aesthetic essential, the subject of
aesthetics in design is one for engineers. Frippery ornamen-
tation is too often considered as the sole province of aesthetics
in design. Construction must be first, always. While orna-
mented construction is right, constructed ornament, particu-
larly the elaborately constructed ornament too often seen, is
an abomination.

All bridges are comprised in three types: the arch, the
suspension bridge, and the beam. The truss is a modifica-
tion of the beam as is also the cantilever which consists of
two counter-weighted beams with their outward ends con-
nected by a third one.

The stone arch is the accepted classical bridge design.
The nature of the arch is to carry its load to the points of
support wholly by compression. It is a visual demonstration
of forces in compression and should therefore naturally carry
its load superimposed. A stone, or any masonry, arch with
suspended load at once antagonizes the sense of security and
repose inherent in the properly loaded and proportioned arch.
Even with iron or steel, materials well known as having great
tensile strength, the best aesthetic effect is obtained when
the load is carried above. ;

As the author speaks of, the suspension bridge for longer
openings is one of the most ancient of bridge types. The
grace and beauty of the suspension bridge are also accentu-
ated by the author. In this type the visual demonstration
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is that of material in tension and it is as little conceivable
that a proper suspension bridge should carry its load mainly
above as that an arch should have a suspended load.

The beam, of stone or wood at first, was primarily used
for short spans only. With the modern development of the
art of bridge building came the longer beam or girder, and
more particularly with the use of iron and later of steel as
material, the truss, or, as it may be called, the compound
beam. This type of bridge may be considered as essentially
utilitarian. It can nevertheless be dignified, dignity, and so
aesthetic design, consisting of the most simple lines to
satisfy the eye that the required purpose is served.

A further essential as to the arch bridge is that the
supports should satisfy the eye as being ample to withstand
the thrust. A piling of weight on the supports aids in this
direction. Thus the massive pedestals placed over the skew-
backs of the Alexander III. Bridge greatly enhance the
appearance of security. As to the arch proper of this bridge
the lines cannot be said to be wholly good. The break due
to the central hinge is conspicuous.” A full web spandrel
arch without centre hinge could have been stiffer, with no
straining of material to elastic limit; and with true parabola
flow of arch curve it could have been materially better of
appearance. In the Niagara Bridge, the thrust is taken at
the foot of massive, almost vertical, cliffs. Lack of resist-
ance is therefore not apparent. As the author well says,
however, the ends of the superstructure are not satisfactory.
The end bents, carrying the shore span ends, though of
greater section are not enough so in appearance, and the
shore spans in themselves engender a lack of harmony. In
striking contrast to the main arch the semi-lenticular truss
form of these spans gives the impression of suspenders loaded
from above. They should have been parallel chord trusses.

A fine example of dignity of design is the Grand Trunk
Railway bridge at Niagara. The massive, rigid, two hinged
spandrel braced arch of parabolic curve admirably combines
strength with repose. There may be said in passing that
while the absence of centre hinge in a braced arch entails
indeterminate stresses to some extent this is well offset by
the gain in rigidity. s

A succession of uniform masonry arches is in itself
beautiful and the more so if the design is good. The Penn-
sylvania Railroad bridge over the Susquehanna River near
Harrisburg, Pa., consisting of forty-eight uniform stone, con-
crete backed, arches, making up a total length of 3820 ft., is
a good example of this class as is also the Raritan bridge on
the New York division of the same railway.

The Rhine bridges at Bonn and Duesseldorf may be cited
as good examples of aesthetic design notwithstanding the
fact that the main spans have their loading suspended. These
spans, essentially alike in both bridges, are massive, and yet
graceful and light appearing, double ribbed arches, flanked
on both sides by one or more smaller arches with superim-
posed loading. The main arches are of such conspicuous
outline that the bridge roadway hung from them little inter-
feres with their impression as of great portals, appropriate
gateways of commerce in a busy traffic way, as is the river.

Of suspension bridges it cannot always be said that con-
struction and aesthetics go together. A large versed sine
may not be as graceful as a more moderate one, in a given
location, but be better both for strength and rigidity. The
three Brooklyn suspension bridges well illustrate this. The
most graceful one in appearance is undoubtedly the first one
with its stone towers, its comparatively flat catenary, and its
loaded and therefore curved backstays. Against it the Wil-
liamsburg bridge as it is called, the second one built, with
its great versed sine, its steel towers and straight backstays,

though an excellent engineering structure, looks almost un-
gainly. :

Magnitude alone constitutes dignity, and a kind of
beauty, as witness the Great Pyramids; as witness also the
Eiffel Tower with its great height but simple unadorned
lines, so manifestly lines of strength.

In beams, girders, trusses, simple lines are best. The
notion that a curve is per se preferable to a straight line in
any case is not tenable. Plate girders in general look best
with parallel chords, though rounded corners of single
girders, or of the end ones of a series, are of good appear-
ance. In long viaducts of plate girders, with naturally vary-
ing depths of the short spans over the towers and the long
ones between the towers, proper construction agrees with
best appearance. That in long truss spans there is saving
in weight of material with increase of truss depth toward the
centre and varying inclination of top chords is easily demon-
strable. That long span trusses with curved top chords are
therefore preferable does not follow. There are many objec-
tions: irregularity of stresses particularly change of web
stresses with moving load and reversal of stresses in posts
toward centre, great complication of shop work, &c. With!
varying panel lengths, additional shop complication accom-
panies increase of floor weight, as the floor beams for the
shorter panels can be little, if anything, lighter owing to the
concentrated loads, and this in turn reduces or offsets gain in
truss weights. A straight columnar top chord is in many
respects preferable. Design of long spans is largely return-
ing to this form of truss. The latest Missouri River bridge,
the new bridge of the Chicago, Milwaukee and St Paul Rail-
road, with three 425 ft. spans, has practically parallel chord
trusses, the panels next to the end posts only being inclined.
As to dignity of appearance there can be little question that
the parallel chord truss, particularly when there are a number
of spans, is better. Thus the Rhine bridge at Cologne, with
its rigidly simple, straight lines is better than the one at
Mayence with curved top chords.
there is furthermore, with the generally occurring break in
continuity of the curve at the main hip, the impression of
an arch out of place, up in air, with insufficient end resist-
ance.

The good appearance of a truss may be largely due to
the bracing. The triangle is the universally recognized stiff
frame unit. Hence we can have a symmetrical grouping of
regular, almost equilateral, triangles, forming a compound
frame of good outline. Otherwise one cannot well maintain,
under the requirements of proper design in general so wel}
given by the author, that what is in-appearance a bowstring
truss of stone, with stone string at bottom and stone diag-
onals, is right. If waterway requirement precludes arch
design why not a simple, dignified,~full web girder, in rein-
forced concrete?

The cantilever bridge is of limited proper application. Iy
is inferior in stiffness to both the truss and the arch, and up
to their respective limits of practicability of span length or of
erection, the cantilever superstructure requires more materia]
than either the truss or the arch for a given opening. A
familiar example of comparison between arch and cantilever
to credit of the arch design, is afforded by the two Niagar;
railway bridges, side by side, one of them the arch already
spoken of. For very long spans, again, with great fixeq
load as compared to moving load, the suspension bridge with
stiffening truss has features of preference.

The acceptable design of cantilever bridges is a difficult
undertaking. The best in dignity and general satisfactory
appearance that has been done as yet is the Forth Bridge,
which is also the largest. An early published design for ‘he
Quebec Bridge, a combination of more or less meanipg-less’

With the curved top chorg
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festoons and up curves, showed how weak, aesthetically, such
a design can be. Of the ‘“late lamented”’ Quebec Bridge
there is to be said that the design was essentially on good
lines with one small, but conspicuous marring feature. - The
end main panels, subdivided into two panels, of the shore
arms of the cantilevers had, in addition to the inclined mem-
ber connecting the top chord with the point of anchorage
directly in the line of stress, a superfluous squaring out of
this panel by continuation of the top chord and erection of
a vertical frame, ostensibly as portal, over the anchorage
pier. This useless addition gave an awkward sawed-off
appearance in side elevation.
—eea>e

GRAND TRUNK PACIFIC PROGRESS.

The Grand Trunk Pacific has put down 1,622 miles of
steel to date. This does not include passing tracks, sidings,
etc., but does include the 252 mile stretch from Graham to
Winnipeg in the eastern section. The Lake Superior branch,
195 miles, from Port Arthur to Graham, has been finished

for two or three years, and west of Winnipeg to Edmonton

the road is completed, ballasted and in first-class condition.
Nearly 1100 miles of the line building north and south from
Melville to Kenora and to Regina is in operation. A daily,
except Sunday, train service has been put on between Ed-
monton and Edson, Alta., 120 miles, making a total of 929
miles west of Winnipeg now under operation, and steel has
been laid 57 miles beyond Edson.

It is expected that grading for branches from the main
line will be completed into Regina, Calgary and Brandon
by the end of the present year, thirty miles having already
been completed south of Regina towards the international
boundary. The grading from Regina towards Moose Jaw
and| Lethbridge will be resumed as soon as the frost is out
of the ground. At Young, second station west of Watrous,
Saskatchewan, a branch takes off for Prince Albert; seventy
per cent, of the grade on this line is finished and the steel
laid for twenty-five miles. Another important branch is the
one building southwest from Edson to tap the big Alberta
coal fields. About sixty per cent. of the grade is finished
on the Biggar-Battleford branch, and it is expected that this
line will be in operation before the close of 1911,

— e

STATISTICS OF

ONTARIO TOWNS.

The engineer frequently is interested in the relation between population, area and assessment of municipalities,

and that he may have this information convenient for his
towns of the provinces.

use we are preparing a series of tables dealing with the

This table takes the Ontario towns with a population of three thousand and over, and gives the population per

acre and the assessment per acre.

Population per Total Assessment Assessment
Name of Town. Population. Area in Acres. Acre. in Dollars. per Acre.
Windsozs, (OBEpl s e sl i i 16,142 2,020 7.9 8,870,539 4395.8
Stratford, “Ontets o avis o s 14,779 2,835 5.2 6,635,950 234.0
Sty Catharines; Ontinae 7.5, s 12,307 2,400 b 6,422,143 2675.8
Owens:Sound paOnt e ol b 12,001 3,680 3.2 5,211,101 1416.0
Chathami-Ontn JNLE b ekl 10,317 1,650 6.2 5,000,020 3000.6
SEriaTRON G S s L e 9,810 1,450 6.7 4,803,088 3312.4
Woodstoclks; 1Ont: n S hal neis aoas 0,243 1,525 6.0 4,183,683 2743.4
Lanasay sFORt s D aE e sl 7,725 1,550 b 2,504,575 1673.9
Collingwood, Ont. ........... 7,610 4,440 1.7 2,760,416 623.7
Carawall =0nt 0 sl e idong s 6,242 680 0.1 2,072,033 3046.8
Qshawd “ORARISEESS iSOy 6,218 2,400 2.5 1,002,847 830.3
North Basg; Ont. 4 Cruii s 6,166 500 1.2 2,307,720 4795.4
Smith’s  Falls; " Onts L A0 7. 6,003 1,030 5.8 1,710,507 1669. 4
OnIa Ot 1 F 20 s e 5,703 1,600 3.5 2,200,200 1375.1
Pembyoke,70nt, ' ol gt 5,500 625 8.8 2,534,235 4054.7
LSO 6 R S R e S ) 5,246 7,140 73 3,556,463 408.1
Coboixg/Ont: il TR 5,155 2,417 2.1 1,742,044 720.7
Ingersoll t Ot T n e I T O 5,050 2,200 2.2 1,063,226 802.3
CobalterOnt, S T nl bl 4,871 417 11.6 1,484,376 3559.6
GoderichnOntsaf (F Rl UEehin 4,630 1,000 4.6 1,063,608 1063.6
Walerloo, FOnti.) Ll e Rlas il 4,514 2,350 1.0 2,117,006 000.7
ATBprior Ot O SR e o 4,317 il 2.0 1,188,370 106.9
Hawkesbury, ‘Ont. * ... o oh 4,204 1,704 2.5 676,061 307.2
IDundastaOat s b iaindegic e s 3,053 550 ot 1,317,805 2306.1
HaileYbury: :Ont A0 Tiss= 3,818 768 4.9 1,416,350 1844.2
Petroleat iONt s el w 3,606 2,700 1.3 1,241,000 459.9
R enfmewsd Ont, = T e St ) 3,689 2,400 1.4 1,407,055 586.6
Pigton, {Onty - Cie Svssesh o 3,532 552 6.3 1,737,715 3148.0
St AMary e Ont e, Lar s be 3,412 2,683 120 1,506,053 561.6
Berth ORE. I8 Ul Seait 3,350 1,400 2.3 1,332,720 051.9
Brestonia Onte- g et irsiv 3 ol %) 3,243 1,300 . 2.4 1,311,335 1008.7
Newmarket, Ont. ............. 3,200 743 4.2 046,032 127.3
Strathtoy v Ont. 2 o 5 4 it 3,116 2,000 1.5 1,116,826 558.4
WalkertonsiOntids L ClEmne 19 3,000 1,350 2.2 805,845 506.9
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SIDE LIGHTS ON THE ELECTRIC LIGHTING
BUSINESS.*

H. cColes.

1 wish to discuss three side “gbts which bear upon
isolated electric lighting business, €ach of which should re-
quire from 10 to 24 hours each for a comprehensive discus-
sion,

First, let us look hurriedly at the general trend and de-
velopment on the agricultural industry which have brought
about the desire on the part of the farmer for the luxuries
of city life, and these present some peculiar and distinctive
features worth consideration.,

Second, I will only touch on the recent development of
the electric lighting equipment, rendering them available
and practical for farm use.

Finally, I can not pass over two or three conditions
which have come within the range of my experience in ob-
serving the average engine man in his effort to secure his
share of the electric lighting business.

In looking over the history of the agricultural community
the uninitiated is surprised to' find conditions somewhat
aifferent from what he had previously supposed.

We have all come to recognize that the farmer stands for
prosperity.

Just now we are beginning to feel the effect of another
influence, viz., that the larger prosperity, the greater intel-
ligence and the increased opportunity have led the farmer to
secure, or his children, larger opportunities than he himselt
enjoyed, and they in turn bring back to the farmer the re-
finements and pleasures experienced as the result of their

W.

broadened horizon, this being exhausted because of an in- |

creased understanding that with modern labor-saving
machinery, quicker means of transportation and closer
accessibility through telephones and rural delivery, the
independence of country life offers inducements not ob-
tainable in the city. ;

We may now profitably turn our attention briefly to some
of the pitfalls which have stood between the average gas en-
gine dealer and success in his effort to develop a permanent
and profitable business in this electric lighting ﬁelt!.

The first thing which is noticeable in a gas engine man,
as he becomes immersed in the electric lighting business,
is a sense of awe and mystery with which he regards his
new enterprise. After a few uninspiring and disastrous ex-
periences he becomes convinced that not only is electricity
an entirely new realm abounding in torments and contro}led
by an unsponsible and fickle master. He comes to consider
electricity as possessing all the vagaries of a flash of
lightning. His attitude often voiced by the statement which
we so often hear, namely, that no one knows what electric.ity
is, with the apparent conclusion that it is a peculiar juice
subject to unstable law. d

One can simply call attention to the fact that while
electriciy is mysterious, it is no more so than thousands of
other evidences of force with which we deal constantly. If
we were to ask you what heat is, we would be met with the
same reply that we give you when you ask us about elec-
tricity ; for, as a matter of fact, electricity is a new creation,
but simply the transformation is a more ~ouvenient form of
of the energy which is generated either from the combustion
of coal, the explosion of gasoline, or some kindred energy.

The methods pursued by the average mechanical mind
are the same methods which we must employ in considering

*Paper read before the National Gas and Gasoline
Engine Trades Association, Racine, Wis., December 12 to 15,
1910.

electrical machinery. It has been frequently advised that
engine manufacturers recognize this fact and put their best
mechanical erectors in the hands of some one competent ta
give them common sense, instruction about electrical equip-
ment, and after a brief experience they will be entirely able
to take care of the electrical end of an installation without
further assistance. This policy has resulted in a security
and satisfaction in the pursuit of lighting business which
believes the impressions of a first experience,

In fact, the generating outfit, consisting of dynamo,
engine and storage battery, constitute a unit, easily handled
by an engine erector, the logical dividing lines coming
beyond the engine room. The wiring or construction end of
an installation has never appeared practical for engine
mechanics. If it is necessary to do this work, it is frequently
advisable, to associate with you, either directly or indirectly,

| some wire man who employs cheap labor for this class of

work and turn over to him such construction work as can not
be avoided. This practice seems to have been almost univer-
sally adopted by those concerns who have undertaken the
electric lighting business. Disabused of doubts and with the
limited information needed, a foreboding outlook loses its
menace.

The next phase of the proposition to which we would
| call your attention is the wide variety of electrical equipment
ipossible, with the suggestion that much trouble has been

experienced through failure to use care in selecting the type
| of installation and the character of equipment best suited to
| the conditions encountered.

As you know, dynamos are now made in voltages of 13,
|32, 60, 110 and 220. Each of these voltages meets a specific
condition far better than any other possible equipment. For
instance, the 13-volt equipment is limited in capacity and
restricted as to the distance through which its current can
be carried, but it has the advantage of a low price, absolute
safety, easy maintenance. Experience has indicated that
nothing has been found which so opens up the field which
has formely been occupied by acetylene as these 13-volt
| outfits. Within their limitations they provide an entirely
| satisfactory equipment and at a price approximately the same
' as the cost of an acetylene outfit.

} The 30-volt equipment has similar advantages, except
| that of requiring a larger number of cells in the storage
| battery, with a correspondingly higher price. This seems
'to be the equipment most practicable for the average farm
installation, although one is constantly surprised at the
number of installations that can be successfully handled with
13-volt outfits.

The 60 and 110-volt installations cover other and different
| conditions, which are broadly distributed, and the advan-
itages of these equipments for their intended service are
| universally recognized.
| But assuming, for instance, that there has been selected
a 32-volt storage battery outfit, there are still large oppor-
| tunities for choosing as to the detail of the equipment.

The simplest form is an equipment whereby a standarq
shunt wound generator is used solely to charge the storage
battery, the storage battery being of practically equivalent
capacity to the generator. When the lights are used the
current is taken from the battery, there being no connection
between the dynamo and the lights. In this installation,
which is simplest in form and cheapest in price, the current
available for lights is limited by the capacity of the storage
battery. . :

With a slight modification in the switchboard the above
installation can be so arranged that t.he current from the
generator is used either to operate the lights or to charge the
storage battery, the arrangement permitting of connecting
the lights to either the generator or the storage battery, thug
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being floated in the line. With this installation the battery
takes surplus current from the dynamc or reinforces the dy-
namo as the lights require. Thus a change in the switch-
board practically doubles the capacity of the equipment at

small cost. This outfit permits the use of the standard type
generator.

Then there is still a third type of installation, in which |

the sforage battery is much less than the current capacity of
the generator, Such an installation requires a different type
of switchboard entirely, and can be so arranged as to permit
of operating lights from the dynamo and of charging the
sforage battery at the same time. It is usual in such in-
stallations to split up the battery into two halves—charging
through resistance. This is done as a matter of convenience,
although it sacrifices some of the economy of the installation ;
yet, inasmuch as the storage battery is a comparatively small
factor in the equipment, this feature is not seriously detri-
mental,

The above installation can be so arranged that the
battery can be discharged at the same time the generator is
furnishing current to the lights, thus adding its capacity to
the capacity of the generator. But in ordinary practice it is

entirely satisfactory to depend upon the generator for the |

entire number of lights when the dynamo is running, and
to rely on the storage battery simply for lights after the use
of the generator is discontinued.

Still further refinements can be made in such an instal-
lation, but the above three types will indicate the possible
variety and the extreme care necessary in the selection of
an equipment. ;

Each of the above combinations demands a specific

| mind,

|

You are undoubtedly familiar with the crabbed retail
| merchant in a small town, who bent his effort in securing a
' position in the public schools for an exceedingly attractive
| and tactful young lady out-of-town candidate. A travelling
man in questioning him as to his interest, discovered the
fact that his sole motive lay in the effect which the presence
of this young woman might have on the rural swains of his
community, and the consequent increase in wearing apparel
and articles of personal adornment which would pass over
his own counter,

Something of this spirit of salesmanship enters into the
sale of electric lighting equipment. It is a class of
apparatus which can not be sold from pictures or by per-
| suasion, and it is almost impossible to attempt to develop
a trade in this class of equipment without having at your
disposal an equipment in operation,

Many engine men have attempted to drift into.the light-
ing business ; and they have never been successful. A logical
sales policy must be pursued, and nothing is more effective
than a little plant itself, doing its work quietly, surely and
attractively,

Originally it was my intention to discuss this more at
length, but time forbids.

Reviewing the facts I have given, you can see that I
have tried to leave only a few general impressions in your
First, the logical and inevitable trend in the agri-

| cultural communities by which they have reached a point

construction of each part; for instance, some installations, |

such as floating a battery equipment, with the battery equal
to the capacity of the generator, are satisfactorily served by
the use of the standard type, two-bearing, shunt wound dy-
namo.

In installations of a different type, where the dynamo 1s
depended on primarily for the main amount of light, com-
pound wound generators are preferable, and, if the regulation

in the speed is not secured effectively in the engine, it is|

advisable as far as possible to select the dynamo of a type
which will minimize the impulsive fluctuation of the motive
power, as the storage battery is not of sufficient capacity to
compensate for this variation,

You can see, therefore, the extreme care required in
selecting equipments, all parts of which are designed to
operate harmoniously, and also to select the type of equip-
ment best suited to the conditions encountered,

Possibly no one condition has caused so much confusion

or trouble as this failure of the different parts to operate |

harmoniously., You can see, therefore, why I am a believer
in and am endeavoring to promote in the average engine
man the practice of securing his electrical requirements
through a single channel, or, at least, in such a manmer as
would assure harmonious operation of all related individual
parts.

The third and last factor on which we will touch, and

which has appeared as worthy of consideration, explains |

in some considerable degree the failure on the part of some
engine men to secure electric lighting business.

This failure lies in the line of a sales policy and is con-
trolled by the fact that the selling of luxuries, such as
electric light, must be handled through channels of influ-
ence and by methods which differ somewhat from those
which are pursued in selling equipment for which the cus-
tomer parts with his money solely in order that it may come
back to him in larger measure,

1

| much desired success.

and have attained a stage of development such that he who
aspires to profit from this class of business must recognize
and cater to the increasing intelligence and rapidly growing
refinement of the farmer.

The recent developments in the electric lighting field
have brought the convenience of electric light within the
reach of the average farmer, and with these conditions in
mind it has been my endeavor to point out to you two or
three stumbling blocks with which those who undertake to
handle electric lighting installations so often meet. The
terrifying awe and mystery of the proposition, the inability
to select and determine upon a harmonious equipment suit-
ed to the specific conditions encountered, and the failure to
pursue logical sales processes in catering to this trade have
appeared to stand between the average engine man and a
It is my hope that the seed which T
have sown may prove to be measurably good seed, and I
know from looking inco your faces that the soil is not a stony
ground,

— e

YORK COUNTY ROADS COMMISSION.

The Good Roads’ Commission formed for the purpose
of spending $300,000.00 on the roads in the county of York
contiguous to Toronto, will consist of Robert Bull, Weston,
Ont., Geo. Henry, Oriole, Ont., W. H. Pugsley, Richmond
Hill, Ont. Lionel Clark and J. J. Ward from the city of
Toronto, and W. J. Trethewey, representing the Ontario
Government,

In this scheme the city of Toronto are appropriating
$100,000.00 to be spent on the roads of the County, it being
felt that the traffic on the roads near the city are of such a
character that the Rural Municipalities should not be ex-
pected to bear all expenses of construction and maintenance.

s o h—

The production of gold in Nova Scotia during the year
ended September 30th, 1910, was 10,675 ounces recovered from
40,557 tons of ore mined and crushed, being an average
vield of $4.00 a ton. This production shows a decrease of
9,501 tons crushed, 1,822 ounces of gold recovered, and an
increase of $0.04 in the average yield a ton.
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CONCRETE ROAD CONSTRUCTION.

By Fred. R. Charles.

The city of Richmond, Ind., cannot claim to have a
large amount of concrete roadways, but it laid some of the
earliest street pavements of this construction. Our first
roadwav was laid in 1896, and now has nearly fourteen years
of life and usefulness to its credit, and is still continuing its
service without having cost one cent for repairs. In truth
this was a small beginning, and owing to the excellent
character of its macadam streets, our city has been back-
ward in constructing permanent pavements, but nevertheless,
this first concrete roadway has abundantly justified its
existence, so that for the last eight or ten years the amount
has been added to by a small amount annually. There was
nothing especially remarkable about the construction of this
first pavement, except that extreme care was used in all the
processes. The natural soil under this first pavement is
gravel, so that no sub-base was required. The concrete was
proportioned 1-2-5, deposited 5 inches thick after running,
with a top surface 1 inch thick, proportioned 1 to It was
cut into blocks about 5 feet square and the surface pitted

with an ordinary lug roller.

2.

In the subsequent work various plans have been used.
The principal variations consist in the material for aggregate
thickness of concrete, with and without « top surface,
thickness of the latter, size of blocks, thickness of joints and
material used therefor. One roadway was cut in blocks 8 to
10 feet square; another 30 to 40 feet square; all joints
between the blocks, both cross and longitudinally, are 1 inch
wide and filled with paving pitch. The defect of this method
consists in the chipping of the concrete edges of these joints,
principally the longitudinal ones. Qur experience seems to
show the blocks should be as large as possible in order to
reduce the number of joints, and that the joints should be as
thin as can be made. On the other hand, we find that blocks
10 to 50 feet square are about as large as can be made with-
out developing temperature cracks in our climate. These
latter, however, apparently do not injure the pavement, be-
yond detracting from its appearance, as cracks that have
existed for years show no enlarging, and the pavement up
to and over the cracks is a¢ solid as elsewhere. Possibly
there have been such experiments, but I have no knowledge
of them to ascertain what size of blocks are safe in different
climates, or places with different range of temperature.
Corrugating or grooving the surface is also objectionable for
the same reasons as are the joints; the edges of the grooves
afford an opportunity for the concrete to chip and sprawl off
by the action of horses’ hoofs, etc. Also the grooves catch
and collect the dirt, interfering with the cleanliness of the
pavement and rendering it more difficult to sweep. Possibly
the corrugations afford slightly better foothold for horses,
but T think even here the advantage 1s exaggerated. = We

| 1-2-5 concrete, and a top surface 114inches thick, mixed »

to 2. For automobile travel nothing could be more satis-

factory.

Of course, it is trite and unnecessary to say that care
must be used in selecting good aggregate material, proportion-
ing properly to reduce voids to a minimum, and securing
good workmanship in all the operations of mixing, placing
and finishing the work. I am a firm believer in ‘“‘wet mix”’
for this, as well as for most other concrete work. Place
this concrete on a well-prepared foundation, using suitable
straight-edges and templates cut to the required crown of the
street; tamp or jostle to make a compact mass, leaving the
surface rough to provide attachment for the top layer; cut
joints through the concrete every 10 to 15 feet and fill with
sand, Before the concrete begins to set, place thereon the
top surface, composed of one part cement to two parts hard,
coarse sand; trowel and float, cutting joints directly over
those in the concrete, using a small radius ‘“‘jointer” to leave
as thin a joint as possible, and finally finish by means of a
“float,” leaving the surface as rough as possible. This gives
a roadway very suitable for our use. For heavier traffic,
use 6 inches of concrete, making the pavement homogeneous,
that is without the top surface. Make the concrete somewhat
richer in cement, and quite wet. Tamp until free mortar
flushes to the top, then finish with trowel and float. For this
purpose the concrete should be free from large stones, as
with a large stone at the surface, if one end becomes worn or
loose, a laige leverage is afforded to tear the remainder of
the stone from the concrete. As remarked before, the dis-
advantage of concrete is its lack of toughness, whereby ex-
posed edges of joints and corrugation are prone to chip and
wear off. For this reason joints ought to be reduced to a
minimum, and especially longitudinal joints should be
eliminated wherever possible. Another defect urged against
concrete is its lack of elasticity. This contention does not
scem to be well founded, as concrete is not the only non-
elastic pavement, Brick on a concrete foundation and with
a cement filler seems to be about as unyielding and non-elastic

as any roadway could be. Of course, for horses some
| elasticity is desirable, but in view of the increasing number of
motor vehicles, this quality is not so essential to so many
| users as formerly.

’ The present laws of the state of Indiana, while passed
avowedly in the interest of the asphalt paving industry,
ought to bring about the increased use of concrete roadways.
For example, plans must be made for a foundation suitable
for any kind of “a modern city pavement,”’ which foundation
will naturally be concrete. Then the specifications must
include, and bids will be received for four different paving
| materials to go on top of this concrete foundation. After
receipt of bids the property owners have the right to deter-
mine which one of the four shall be adopted, and since
cheapness usually appeals to the average property owner,
asphalt often wins the day, because with the same foundation

obtain a very good surface by using one part cement to two |
parts hard-grained, coarse sand, screened through a No. 4 |

screen ; trowel down to remove all holes, air space, etc., and

“raise’ with a cork or wood float, giving a rough, gritty |

surface, on which horses can maintain their footing
securely as on a cement-filled brick, an asphalt or wooden
block pavement when damp. For ordinary traffic pavement
we find excellent results are secured by the use of 5 inches of

as

*Delivered at the Sixth Annual Convention of the National
Association of Cement Users.

l

specified for each pavement the top surface of asphalt can
be put on at less cost than brick. Here is the chance for
concrete paving. Put down a suitable foundation for any
kind of pavement, viz., 5 or 6 inches in depth of ‘concrete,
sized, placed and jointed as above suggested ; then before
this concrete begins to set, place thereon "pavling material,”?
consisting of the wearing surface 114 or 2 inches thick,
mix one part cement and two parts sand, as before stated,
and you will have a pavement that can compete with any
other in price, and will cost less in maintenance, and will
give a cleanly sanitary effect, and will come as near to
satisfying the “public”’ as you can ever hope to satisfy that

exacting personage.
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THE UPPER ST. LAWRENCE RIVER: ITS INTER-

- NATIONAL HISTORY, ITS DEVELOPMENTS

‘ OF NAVIGATION, ITS FUTURE
POSSIBILITIES.

Before the Canadian Society of Civil Engineers at
Montreal, on March 16th, Mr. Henry Holgate, M. Can.
Soc. C.E., delivered a most interesting address, in which
he dealt with the history of the St. Lawrence River, his-
torically as a boundary line, and from an engineering
point of view as a transportation route, and its possi-
bilities as a hydraulic power development.

The first part of the address presented some very
interesting facts in connection with the early treaties in
which mention of the St. Lawrence as a boundary line
was made, and points clearly of the difliculties that were
experienced in the early days, and the necessity of and
the advantage attained by the appointing of the Inter-
national Waterways Commission, on which Canadian
and United States Governments have representatives.

The concluding sections of the address were taken up
with references to the canals already built, and the money
already expended in making the St. Lawrence a modern
transportation route, some reference being made to the
possibilities of the power developments along this great
waterway ; and Mr. Holgate estimated that the minimum
amount of power developable on the St. Lawrence from

iL;xkc Ontario to Montreal as 3,500,000 horse-power,

| ——————

\:THE CITY OF TORONTO AND ITS PURE WATER
|

PROBLEM.
For some years the most serjous engineering problem
which the city of Toronto has had to face is the question
' of the pure water supply. Several solutions have been
1su;_{gcstc(*l, but so far the reports have been more in
the nature of suggestions from construction engineers
than the careful analysis of the situation and the formu-
lating of conclusions and recommendations upon which
| the city staff might act.
| In the past it has been too much a matter of con-
isulling the shoemaker as to whether you should buy
| shoes or an overcoat, with the result that the city have
| received that which the one consulted had to dispose of.
'l Early in this month the City Council decided to
iappoint a commission to investigate the question of the
pure water supply for the city of Toronto, and it is ex-
upon the conditions as they find them, will outline what
pected that this commission, in addition to reporting
| they conceive to be the policy best suited to the future
requirements of a city which already has a population
very near the half million mark.

The commission consists of Mr. John G. Sing, Do-
minion Government Resident Engineer in Toronto, who
has had considerable experience with public works along
the shores of Lakes Ontario and Erie. Mr. Sing is chair-
man of the commission.

Mr. Willis Chipman, who has carried on in Canada
one of the most extensive practices as a consulting en-
gineer in connection with sewerage and water supplies.
Mr. Chipman is secretary of the commission.

Mr. T. Aird Murray, who is a consulting engineer,
specializing in pure water supplies and sewage disposal
works, and who has been for some years consulting en-
gineer of the Department of Public Health, Saskatoon.
Mr. Murray, as are the two commissioners already men-
tioned, is'a resident of Toronto and a member of the
Canadian Society of Civil Engineers.
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The fourth commissioner is Mr. Isham Randolph,
of Chicago. Mr. Randolph is the engineer who had
charge of the Chicago Drainage Canal, and was one of
the engineers appointed by the President of the United
States on the last commission to report upon the pro-
gress of affairs at the Panama Canal.

- eame
MANITOBA PUBLIC HEALTH ACT.

The present session of the Legislature of Manitoba
had among other things to consider a new Public
Health Act.

The measure is complete and comprehensive, and
represents on the part of the Secretary of the Provincial
Board of Health, Mr. E. M. Wood, much labor and
careful consideration. This Act embodies the latest ideas
available from the experiences gained under the old
Act and from similar legislation now in force in other
provinces.

According to the proposed enactment, the regulation
of the situation, sanitary management and maintenance
of slaughter houses, canneries, creameries, dairies, shops,
stores, and manufactories of every kind is placed under
the control of the Provincial Board of Health, and pro-
vision is made for the proper enforcement, by that body,
of the statute. No offensive trade, industry or manufac-
ture may be established without the consent of the muni-
cipal council of the locality in question. Regulations are

necessary to always have at the command of the con-
sumer sufficient energy for him to draw upon, it is not
a fair arrangement, because he is not paying for the
placing at his disposal the convenience.

Whether the consumer draws on this plant or not,
some one must pay for its maintenance, and it is to
arrive at some fair basis of charge for the maintaining
of the plant when not in use that is difficult.

In some municipalities there is a flat rate charge of
so much per room plus the charge per kilowatt hour.
| This charge per room secures a regular income for the
| system, and the charge per kilowatt hour, although
| small, prevents the unnecessary and wasteful use of light.
| The customer, knowing he has a flat rate to pay and but
a small meter rate for the additional  electricity used,
will be more likely to consume larger quantities, and thus
' keep the load more uniform.

Using the room as a basis to charge has the disad-
vantage that rooms are not the same size, and that after
the house has been rated additional rooms may be used,
or some rooms may be shut off entirely, and the question
of rating continues to be a source of great annoyance.

Other municipalities have made a charge per square
| foot of house area. This, perhaps, comes a little nearer
| being uniform than the room rate, but it entails much
' delay work and bookkeeping.

A third system that is receiving some attention now
is the per cent. on the assessment of the buildings plus
a charge per kilowatt hour. This has the advantage of

set out for the sanitary condition of places for the manu- | being quick to compile, as the assessor’s roll already con-
facture of food supplies, or the disposal thereof, and for | tains the information, and saves the people the additional
the destruction of unwholesome food. There are also | worry of another official bothering them in their homes.

clauses with respect to the construction, ventilation and
sanitation of dairy and storage buildings of all kinds, to
the handling of milk and food supplies, and to the erec-
tion, ventilation, sanitation and conduct of restaurants,
pantries, cellars, etc.

The newer and more important regulations are those

dealing with waterworks, sewerage and sewage disposal |

works, and the prevention and control of epidemics and
similar matters relating to the welfare of the public.

The bill, as a whole, was a measure marking distinct
advances in sanitary legislation.

el AR

METHOD OF RATING FOR ELECTRIC HOUSE
LIGHTING.

The electric lighting of houses, shops and out-
buildings will always be a popular method of illumina-
tion because of its convenience and cleanliness and the
whiteness of the light which they are now able to
produce.

The method of payment for electric illumination is
a much debated question, and if one were allowed to
consider from the consumer’s viewpoint only, or from
the producer’s viewpoint only, there would be little diffi-
culty in arriving at a suitable system of rating, but
usually the engineer who has to assist and recommend
on matters of this kind has to find a common meeting-
ground for the producer and the consumer, and to so
adjust rates and conditions as to make each feel they
are receiving a square deal.

A straight meter rate, where the consumer pays for
just what he consumes and no more, would appear at
first glance to be an equitable arrangement, but when
one considers the large plant and equipment they are

| It is likely to be a fair system for charging, as the more
expensive the house or building, the more likely they are
| to require electric energy to be kept on demand for their
| convenience, and they are likely to be large consumers,
| so that, although they pay a heavy fixed charge, they
| will secure remarkably low rating by the kilowatt hour.

It is not expected that any system will be absolutely
perfect, but where no meter rent is charged, we think
the last system is preferable to the other two.

These systems are only a few of many variations
which may be thought out, but they are suggestions of
what may be worked out more in detail.

—— - ———

EDITORIAL NOTES.

The second issue of Vol. No. 1 of The Pilot, a maga-
zine classifying the titles of the important magazine
articles of the English-speaking world, has reached us,
"and not only is the publication useful, but its methods
are unusual. It has made arrangements with the large
journals to receive before publication a table of contents
of the issue, so that the readers of The Pilot will know
in advance what articles may be expected in the current
journals. This issue devotes considerable space to en-
gineering and allied subjects, and as a matter of refer-
ence will be found very useful to the engineer.

Five Thousand Facts About Canada is the name of
a booklet compiled by Frank Yeigh, Toronto. In th.is
booklet Mr. Yeigh has stated briefly the main facts in
connection with the agricultural and industrial life of the
nine provinces, and has included many facts in connec-
tion with the principal centres throughout the Dominion.
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The Canada Hydro-Electric Power Commission have
for weeks been lighting a number of the cities of the
Province, but this week the first electric railway to be
operated by power distributed by the commission received
some 800 horse-power. This was the Galt, Prescott, Hes-
peler, Berlin Interurban Railway. Not only is this a pas-
senger line, but it does a heavy freight service, handling
with their fifty thousand ton electric locomotives as many
as twelve cars.

THE GARBAGE CREMATORY AT HOUSTON,
1 TEXAS.*

BY DAVID M. DULLER, C.E.,, HOUSTON, TEXAS,

Of all the methods of destroying garbage and refuse, that
by fire is by far the most effective, as thus all accompanying
bacteria are killed and the organic matter is completely oxo-
dized into gases and only ashes are left behind. The
destruction of garbage, or, what is more correct, its reduc-
tion to ashes, in crematories especially built for this purpose,
is therefore now in almost universal use,

The design of a furnace for the burning of garbage,
street sweepings, rubbish, etc., is, however, by far more dif-
ficult than it appears to one unacquainted with the problem.
This is due to the ever-changing composition of the materials
to be destroyed and to the difficulty of securing complete com-
bustion. Garbage, street sweepings, etc., contain a great
amount of moisture, often from 30 to 72 per cent., which must
be evaporated either in the process of burning or by prelimi-
nary drying, and a very high temperature and an excess of
air must be maintained in the furnace at all times, as other-
wise the chimney gases will be extremely offensive.

There have been put into service a number of different
furnaces or garbage crematories, but most of them have only |
been successful in larger cities, where the different kinds of
refuse are collected separately and where continuous operation

can be maintained. Most of these large crematories need |
auxiliary fuel, and with some of them a special apparatus fori
preliminary drying of the refuse had to be connected. Both‘
cost of construction and cost of operation have been very |
high, and even for larger cities of 100,000 inhabitants and |
over, a garbage crematory plant up to this time has been a
heavy burden. There was no furnace which met the demands
of smaller cities, and, although the necessity of a crematory
has been felt everywhere, even in the smallest country towns,
the city authorities were unable to install such a plant on
account of its excessive cost.

Even a great number of larger cities have, after careful
investigation, decided not to utilize the crematory heat for
steam production on account of the following reasons:—

1. If the refuse is not collected separately, its fuel value is
very low, and, as these plants have to use a large percentage
of auxiliary fuel with the garbage, the cost of steam produc-
tion is often greater than if good fuel were burned alone.

2. The boilers must be about twice as large per horse-
power generated as would be required in an ordinary plant.
If fuel is reasonably cheap in the locality where the plant is
to be built, the economy effected by using the waste heat
from the crematory will not pay interest on the increased
investment.

3. The temperature and the volume of gases from the
crematory vary so much that the generation of steam is very
unsteady. It is, therefore, always necessary to employ an

¥A paper before a convention of Health Officers of
Texas.

additional boiler, fired separately, to generate enough steam
tc make the power steady. This again increases the cost on
construction and operation, and, therefore, even at its best,
the utilization of the waste heat is a doubtful economy,

4. There is, as a rule, a great increase in cost of the
cost of the hauling of the refuse to the power plant. In order
to use the steam to the best advantage, the location of the
plant can not be decided upon from the standpoint of eco-
nomical transportation alone, and very often the increased
cost of hauling dissipates all the savings which possibly
could be effected by steam generation.

There are, however, conditions in certain localities where,
on account of some manufacturing concerns, large public
institutions, homes, trades, or the like, a great amount of
combustible refuse is produced, and where in connection
therewith, for the reason of high prices of fuel in such local-
ity, the generation of steam Ey burning this refuse will be
economical. These, however, are very rare instances, and
even then very careful investigation by experts should be
made before any decision is reached to iustall such steam
plants.

The Thompson crematory for the city of Houston is not
designated to utilize the waste heat for steam generation.
The crematory is, however, designed so that a water-tube-
grate, in which sufficient steam can be produced for driving
a blower to increase the draft, if such should become neces-
sary for certain purposes, may be installed. In all ordinary
cases, however, where mixer refuse is burned, natural draft
alone is used, no blower or other machinery is attached, and
therefore the Thompson crematory is a model of simplicity
and economy, and is by far the most economical furnace ever
designed for this purpose.

A careful study of the subject and investigation of the
local conditions and the results of garbage disposal plants in
a great number of other cities, and a series of very exhaustive
experiments, resulted in the design and installation of a
crematory plant for the city of Houston which has now been
in successful operation for over three years,

There has hardly ever been any other crematory plant
used as hard and for so many different purposes as this one,
but it stood all the tests to the fullest satisfaction, and the
results of the most severe tests have been excellent in every
instance.

In one test there were twenty-three dead dogs cremated
in one day without the slightest trouble, no auxiliary fuel,
except the regular trash and garbage was used, and no
offensive odors of any kind were noticeable,

This crematory is located in the centre of ‘a well-built
section of the city, and has done its work without any objec-
tionable effect. For over three years this crematory was the
only method that the city of Houston used for destroying
its garbage, refuse, the smaller dead animals, etc.

In the Mayor’s annual message and department report
the following statement is made :

“The operation of the garbage crematory has been satis-
factory. This plant has a capacity of sixty-five cubic yards,
and is sufficiently large to care for all the garbage removed
from the business centre of the city. Not only is it a ben-
efit from a sanitary standpoint, but by reason of the fact that
the haul is shortened, it is possible to clean the business
centre of the city earlier, with less equipment, than would
otherwise be required. No fuel is necessary for the furnace,
as the lighter material is made to serve as fuel to consume
the heavier substances, The smaller animals dying in the
city limits are cremated here, and last summer the 563 dogs
destroyed by the dog catcher were disposed of in this
manner,”’
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As a consequence of the excellent results obtained, the
city of Houston has now replaced this plant by a new Thomp-
son crematory of a larger capacity.

In reply to our inquiry we received a letter from the city
engineer of Austin, Texas, commenting on the satisfactory
working of their Thompson crematory, which had been in use
for several months,

The construction of the Thompson crematory is very
simple, and therefore the cost of its maintenance and opera-
tion is reduced to a minimum,

The furnace consists in the main of a vertical cylindrical !
combustion chamber, which by a series of grates is hori-i
zontally divided into four different compartments. The lower
compartment is the ash-pit, which is provided with a clean- |
out door through which the removed and by
which also air can be admitted. For this purpose special
air regulators are also provided,

ashes are
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The second compartment is the room between the second- |
ary and main grate, Here the cinders and ashes which have
passed the fires above and have dropped through the main
grate are reburned before they finally pass into the ash-pit,
and therefore absolute combustion must take place. This
chamber is also provided with all the necessary regulators.

The third compartment is the room above the main grate,
and, as the name implies, the hottest fire is maintained
here on this grate. Stoke holes, air inlets and clean-outs are
also provided here. ’

The fourth compartment is the room above the water
tube grate, and this compartment is connected with the
chimney, which is built directly over it, thus securing the
best possible draft conditions.

The furnace is charged through the feeding chute, which
empties above the water tube grate. This grate is so ar-

| grates, dampers,

ranged that it holds the garbage like a basket, and allows it
to drop on the main grate only after a preliminary drying
has taken place and after the more bulky materials have been
partly reduced. In this manner any clogging of the main
fire is most effectively prevented, and odorless combustion
15 possible at all times.

The water tube grate is connected with a water tank,
which is located under the charging floor, and a free circu-
lation of the water through the tube grates is accomplished.
All the steam generated in the tubes accumulates in this fank,
and if necessary sufficient steam can be drawn from it to
drive a fan or blower, If no use is made of the steam it will
either escape through a steam pipe connected with the
chimney, or it can be condensed by a small condenser and the
water can thus be saved. The water grates are so construc-
ted that they can easily be cleaned in all parts, all main
connections of same being located at the outside of the
furnace.

The Thompson crematories are built of two strongly
reinforced concrete walls with an air space between, and
heavily lined with fire brick. The chimney is of reinforced
concrete, built according to the Weber system, which to-day,
without any doubt, represents the most advanced type of
chimney construction and has proved its superiority by long
years of hard use in almost all civilized countries. The fig-
ure herewith shows the details of construction, the location of
the reinforcement and the arrangement of air isolation

| chambers, which are provided to protect the outer concrete

furnace within,
stokeholes, air regulators, charging chute,
water tanks, etc., are made of cast or
wrought iron, as best adapted for their purpose, and only
first-class materials are used in every instance, together with
best possible workmanship.

walls against excessive heat from the

All manholes,

The operation of the crematory is very simple. After a
small fire has been started on the main grate with easily

- combustible materials, selected from the refuse, the plant is

charged through the chute. Care must be taken to have the
water tank filled before starting the fire, in order to prevent
burning of the tube grates.

On the water tubes the garbage, etc., is suspended until
it is dried and sufficiently charred to fall through them
directly upon and into the main fire, where it is fully con-
sumed. The cinders falling through the main grate are
retained on the secondary grate below, and only after they
are completely incinerated they can pass into the ash-pit.

Tin cans, bottles, wire, iron, flower pots and similar
materials are taken from the garbage by the man on the
charging floor and thrown directly into the ash pile.

There are only three men necessary for operating g3
twenty to thirty-ton crematory. One of these men, who acts
as a foreman, should have some intelligence and must under-
stand the operation of the plant in every detail.  The two
others can be common laborers, as their work consists only
of feeding the furnace, removing the ashes, stoking etc.

| There is no other expense connected with the operation of

this furnace, and therefore the Thompson crematory is the
most economical in operation.

The Thompson crematory has the following advantages
over any other type of furnace known for the reduction of
solid wastes: .

1. The cost of construction is very low; in fact, it costs
less than one-tenth of some plants built heretofore by several
other crematory builders. For this reason even the small-
est town can afford to own such a plant and to secure for
its citizens all the benefits derived from 1its operation.
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2. The Thompson crematory requires no auxiliary fuel
for its operation. On account of its ingenious construction
and the arrangement of the grates, one directly above the
other, drying and burning of the trash takes place in the
same furnace.

3. On account of the excellent natural draft obtained by
placing the chimney directly over the furnace, without any
horizontal flues, absolutely perfect combustion takes place,
and a high temperature is maintained in the furnace at all
times.

4. There are no objectionable odors of any kind con-
nected with the operation of the plant. The Thompson
crematory can be located within any part of the city. By this
arrangement the cost of collecting and hauling of the refuse
is greatly reduced, and this reduction alone more than pays
the cost for the operation in most instances.

5. No continuous operation is necessary to obtain best
results. The crematory can be used for several hours per
week only if so desired. This is of highest importance for
smaller towns, where only one collection per week is all
that is required. This is also an important point in large
cities, where, in order to reduce the co~t of collecting and
hauling, a small furnace is built for each district, When
there is not enough garbage in each district to keep a cre-
matory in continuous operation, the same men can be used
to operate the different furnaces alternately.

6. On account of its compact construction and the
rangement of building the furnace and chimney on the same
foundation, a minimum of space is occupied by the Thomp- |
son crematory. The whole plant can be erected on a small
lot, and in fact, no other garbage crematory can be compared
with this type in that respect.

ar-
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This crematory is designed in different sizes, in
ance with the requirements, from the smallest type for
large private residences, hospitals, hotels, and other insti-
tutions, to the largest sizes for large municipalities, military
camps, etc.

The smaller types can easily be built within a base-
ment, and if they can be connected to an existing: chimney
of sufficient size, the cost will be greatly reduced.

The larger sizes are capable of consuming from twenty
to one hundred tons and more of garbage per ten-hour shift,
in accordance to the grate areas and composition ' of the
waste to be burned.

The cost of construction depends largely upon local

conditions, prices of building materials, subsoil for founda-
tion, etc.

accord-

————-
GRAND TRUNK WESTERN.

The State Railroad Commission at Lansing, Michigan
this week granted the Grand Trunk Western Railway Com-
pany permission to issue a $30,000,000 mortgage on its |
property, the money to be used in making improvements on
the company’s lines.

Among the improvements will be the cxpenditure of
$85c_>,ooo in installing a block signal system. It is the in-
tention of the Western Division to purchase the property of
the Pontiac, Oxford and Northern Railway, which, it is in-
timated, is now owned by the Canadian division of the
Grand Trunk.

At present there is a suit pending in the Supreme Court
of Michigan State, instituted by the State Railroad Commis-
sion, to determine who owns the Pontiac, Oxford and North-
ern, in order to compel the road to charge a two-cent
passenger fare, instead of three, as is now being charged.
The Grand Trunk is paying the taxes on the road, but
denies its ownership,

The Railroad Commission also authorized the Minnea-
polis, St. Paul and Sault Ste. Marie Railway to issue $6,-

562,000 in stock for the purpose of making additions and
betterments.

PROPOSED STANDARD METHODS OF TESTING
DRAIN TILE.

BY C. M. POWELL"*.

The subject, “Proposed Standard Methods of Testing
Drain Tile,” takes for granted two things: First, that drain
tile should be tested ; second, there should be but one general
accepted method of making such tests. It can hardly be
assumed that, everyone recognizes the importance of the
former or realizes what the latter would mean to the cement
drain tile industry. All kinds of steel, cast iron, wrought
iron, cement, lumber, paving brick and all structural ma-
terials are purchased on specifications. The interest shown
at present on the subject of tests for drain tile indicates that
in the course of a short time this product can also be included
in the above list,

According to the best available information there were
made last year in this country some 124,000,000 cement tile,
12-inch and less in size, valued at approximately $4,000,000.
Certainly the expenditure of this sum annually justifies the
user in insisting upon some guarantee of a satisfactory
quality,

The general practice of purchasing cement drain tile on
a specification would benefit the manufacturer who turns out
a first-class product and free him from the ujust reflection
which the inferior product of the unscrupulous or unquali-
fied manufacturer throws upon his business. It would relieve
the drainage engineer of a lot of responsibility, because the
quality of the tile would not be left to his judgment, but
would be a matter of satisfying certain definite requirements.
A set standard of quality for cement drain tile would reduce
the failures to a minimum and leave nothing upon which the
other tile interests could base their claim that cement tile is
not adapted for drainage purposes,

It was the writer’s privilege recently to attend the twenty-
fifth annual meeting of the Illinois Society of Engineers and
Surveyors. This society has probably done more on drain-
age in its tweny-five years’ existence than any other society
in the country. Cement tile was a live topic at this meeting.
One drainage engineer present, who had at that time twenty-
nine drainage districts under his direct supervision, expressed
the consensus of opinion when he said he was not using
cement tile in any of his work because he could not be
assured that the tile had been well made with sufficient
vement, suitable aggregate and properly cured. Until the
engineers have this assurance cement tile will not receive
their entire confidence or enjoy the reputation to which the
merits of a good quality entitle the product. This assurance
can be guaranteed not only to the engineer, but to everyone
concerned, if you, as manufacturers, sell your product on a
specification. When this is done the drainage engineers will
be boosters, the claims of other tile interests will be discredi-
ted, all will recognize the merits of cement drain tile, your
product will continue to be used and its further introduction
made possible.

A specification for drain tile which will bring about these
things must necessarily be one which represents a harmoni-
zation of the views of ‘manufacturers, engineers, societies,
engineering colleges and experiment stations regarding what
requirements will give the desired quality of product. This
is the means whereby the non-essentials will be rejected and
only the fundamentals retained. Such a specification can be

*Assistant Inspecting Engineer Universal Portland
Cement Company. This paper was given before the conven-
tion of the Inter-State Tile Manufacturers, Association.
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prepared only after the most painstaking investigation,
thorough study and serious consideration. All this work will
be justified by the result, which could be accepted by all‘
concerned as meeting every possible contingency, a true |
standard in every sense of the word and the best that could
be drawn up. The process of manufacture and the conditions
in most, if not in all, factories are such that tile cannot be
manufactured to comply with more than one spcciﬁcation‘
except at an increased cost of production. On the other |
hand, making all tile according to requirements, worked out |
as suggested, would make for a standardization with a ten- |
dency to reduce the cost or increase the output, whichi
amounts to the same thing,

The American Society for Testing Materials, as you know,
has prepared specifications for structural materials in general
that are the accepted standards throughout the country.
Last summer Mr, C. W. Boynton, inspecticn cnginccr,‘
Universal Portland Cement Co., brought to the attention of |
this city the need of standard tests and specifications for drain |
tile, and their executive committee has recently authorized |
the creation of a special committee to study thoroughly the |
drain tile question and report standard tests and specifica-
tions at its earliest convenience. This committee is now

being appointed and as soon as completed the matter will |
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receive its immediate attention. As is the practice of the
American Society for Testing Materials, the co-operation of
other societies and associations will be sought. The Illinois
Society of Engineers and Surveyors at its last meeting in
East St. Louis, January 25-27, 1911, authorized the appoint-
ment of a committee on standard tests and specifications for
drain tile to co-operate with the committee of the American
Society. In due time no doubt the committee appointed by
the American Society will invite the co-operation of the
Interstate Cement Tile Manufacturers’ Association in this
matter, What the American Society for Testing Materials
recommend in this matter will have a great weight, and a uni®
form specification will result by the adoption of these
recommendations by all other societies. If each local society |
and college or experiment station makes tests and issues
recommendations regarding proper requirements for drain
tile, there would be no uniformity and this would lead to
endless confusion and dispute between manufacturers,
engineers and purchasers. For instance, if such specifica-
tions are adopted in Towa the drain tile you furnish for use
in that state would have to meet these requirements, while
those which you furnish for use in Minnesota would probably
have to meet some other requirements,

Considering what a standard specification for drain tile
should embody, the first attention must necessarily be given
to a specification governing the tests of tile. Since this |

|
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| pressure on the

material is used under conditions which subject it to external
earth pressure that sometimes causes failure, a breaking
tests by the application of an external load suggests itself,
The pressure may be applied in a variety of ways. The load
which a tile or pipe wi}l stand without breaking depends
upon the conditions of loading. The comparison of the
stresses produed by the assumed loadings illustrated in the
drawing shows that under the concentrated loading, Fig.
(a). the pipe will sustain the smallest load. Under the load-
ing in Fig. (b) a load two and one-quarter times as
great as if it were concentrated at one point top and bottom
will be required to cause failure. If the load is uniformly
distributed across the horizontal projection, as shown in
Fig. (c), over two and one-half times the concentrated load
will be required to break the pipe. It is therefore evident
that tests of tile to be comparable must necessarily be made
under the same conditions of loading, and this is why first
attention must be given to the methods of making the tests

Before taking up which method is best adapted for the
purpose, let us look into the conditions of loading which may
be found in practice. The amount of the load and its distri-

| bution, and therefore the stress in the tile, depends upon a
| number of conditions; the nature of the earth used in the
|

l

CONDITIONS OF BEDDING AND LOADING FOUND IN PRACTICE

filling, the method of bedding the pipe, the way of tamping
the earth at the sides, the amount of lateral restraint or
| pressure of the earth horizontally, the method of filling and

| packing the earth above, the conditions of moisture in the

earth, ets., all have an effect upon the amount of external
tile. Professor Talbot, in University of

Illinois Engineering Experiment Station Bulletin No. 22,

| calls attention to the following ditch conditions: If the layer

of earth immediately under the pipe is hard or uneven, or if
the bedding of the pipe at either side with soft material is
not well tamped, as indicated in Fig. (a), the main bearing
of the pipe may be along an element at the bottom and the
result is in effect concentrated loading, hence the tendency
of the pipe to fail is greatly increased. In bedding the pipe
in hard ground it is much better to form a trench so that the
pipe will surely be free along the bottom element even after
settlement occurs, and so that the bearing pressures may
tend to concentrate at points, say, under the third points of
the horizontal diameter (or even the outer X points). This
will reduce the tendency of the pipe to fail, as shon in Fig.
(b) on the last slide.

In case the pipe is bedded in loose material the effect of
the settlement will be to compress the earth lmmed'iately
under the bottom of the pipe more completely than will be
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the effect at one side, as indicated in Fig. (b), with the result
that the pressure will not be uniformly distributed horizont-
ally. Similarly in a trench if loose material is left at the
sides and the material at the extremities of the horizontal
diameter is loose, and there is little restraint, as indicated in
Fig. (e), the pressure on the earth will not be distributed
horizontally and the amount of stress in the pipe will be
materially different from that where careful bedding and
tamping give an even distribution of bearing pressure over
the bottom of the tile. In case of a small tile in a deep trench
the load upon it will be materially less than the weight of the
earth above, as shown in Fig. (f), where the earth forms a!
hard, compact mass and is held by pressure and friction |
against the sides of the trench. If the large tile is held ini
a trench with sloping sides, as shown in Fig. (d), the load |
which comes upon the pipe will be materially less than the
earth immediately above it. Should the sides of a deep trench
cave, the pressure against the pipe will differ occasionally |
from that which obtains in the case of an earth filling as |
shown in Fig. (c). Your own experiience will probably
suggest other conditions of loading which might occur in the |
ditch, The ones described are sufficient, I think, to indi-
cate that a wide variation exists in the amount of pressure
which will come upon a ‘tile in actual practice. It is not
practical to attempt to select any one of these conditions as’
being representative. If one were to be on the safe side a i

|

-condition which produces in effect that of a concentrated

loading must necessarily be selected. However, from exper-'
ience in the field, at the tile plants and in the laboratory, we |
have found that the conditions of loading found in the ditch |
are not as important to consider in selecting a method of’
loading for making the tests as are the conditions under
which the tests must be made. The latter govern the selec- }
tion of the method best adapted for these tests. For instance, |
take the standard strength test for cement: This test is made !
in tension, not because it approximates in the least degree |
the conditions under which the material is used, but because |
it is a simple test and one which gives the engineer and |
cement manufacturer a fair knowledge of the material and
guides him in the use of it. |

Let us consider for a moment the purpose of the break-f
ing test, where it will be made and by whom it will be made, |
in order that we may get a clear idea of the requirements of
a practical tile testing machine that can come into general
use. The purpose of the tests is to determine under what
load a tile will break and in this way to furnish a basis for
comparing the quality of a tile from one plant with tile
from another plant. The tests will be made at the plant
where conditions are seldom favorable for doing such work
scientifically, and out along the line of the ditch where the
engineer will haul the testing outfit onto the job, set up and
make a few tests and under the least favorable conditions. |
The operators will not as a rule be familiar with such work
and cannot appreciate the necessity of numerous details, or
may be careless and neglect them should such details of
operation be required. = These conditions demand of the
testing machine, first, that it must be accurate to give com-
parable results ; second, it must be capable of rapid operation
to save the superintendent’s time and the engineer’s time,
and therefore the user money; third, it must be simple and,
for lack of a better expression, absolutely “foolproof.””
The operations required to make a test must be reduced to
the fewest possible number. Can a machine be devised which

will meet these essential requirements and duplicate ditch
conditions.

At the start the various methods which had been used
up to that time were considered. The method of loading,

shown in the figure, is the one used at present in the Universal
machine and one which we have found can be safely used on
1,000-pound capacity platform scale for tile up to jo-inch, The
distance between the lower supports is fixed at 2-inch, and
while the bending moment developed is not exactly the same
for the different sizes there is practically no difference above
the 6-inch size between it and the one point of support. The
amount of load required for each size to sustain under this
condition of loading will take care of the little variation in
the stress developed in different sized tile by this loading.
Analysis of this loading shows that theoretically there is but
5 per cent, difference on a 4-inch tile, 214 per cent. on the
6-inch size, less than one-third of one per cent. on the 12-inch
size and no difference on 24-inch tile. As in testing, the
results will be reported in, say, pounds of load per foot of
length for a given diameter and not as a breaking load of
S0 many pounds per square inch of wall section: that is,
modulus of rupture, the small difference in this load for the
smaller sizes will not be at all objectionable, For the 12-inch

METHOD OF TESTING PIPE AND TILE

WITH THE

3
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UNIVERSAL TILE TESTING MACHINE
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size it is only three pounds in one thousand; for the larger
sizes it is too small to figure. This loading is scientific be-
cause it can be accurately calculated and the results agree
closely with the tests. It is also practical. What more could
be required? Comparisons will not be made between a
certain make of 4-inch tile and some other makes of, say,
12-inch tile, What is required is a method so accurate,
simple, and absolutely controllable in any operator’s hands
that the results of tests on, say, 8-inch tile made along the
ditch by the engineer or his assistant are comparaple with
the results that you or one of your men will get at your plant
on tile of the same size, other things, such as age, mixture,
etc., being the same. If a tile testing machine is so construct-
ed that the results obtained may be juggled by the operator,
intentionally or not, imagine the field for dispute which is
immediately in store for the manufacturer and inspector who
passes on the product.

A specification for tests of tile should not be such as to
required any computations or calculations on the part of the
man making the test, because it can be put in a form so that
this is not necessary. Calculations are all right for research
work, but the average tile manufacturer or drainage engineer
will not stand for any unnecessary work in this respect and
a good specification will not burden him with it. It should
not be compulsory to figure the breaking load per square
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inch of wall section: that is section modulus. The breaking
load can be such as will require a good quality of concrete
and this will take care of the section modulus.
There is one other important detail closely connected with
a method of testing which must be considered and that is the !
application of the load to the specimen, This is one of the
fundamental principles of testing which has been long recog-
nized and always specified in making such tests as the one
in question. As a case in pcint I quote from “Uniform
Methods of Testing Portland Cement’” regarding the |
strength test as follows:
“The load should not be applied too suddenly, as it may |
produce vibration, the shock from which often breaks the
briquette before the ultimate strength is reached, * * * The |
load should be applied at the rate of 600 pounds per minute.”’ ‘\
In the design of this machine simplicity, speed, ease of
operation and accuracy of results have been kept constantly
in mind, The machine will cost as little to build as is con-}
sistent with these essentials, The machine itself is the bcstrj
proof that we have realized the importance of these essential |
requirements better than others have. This is to be expec- |
ted since we have used the machine for over a year in tile |
plants and on the line of the ditch in three different states, |
thereby becoming acquainted with just what is required, |
We have without doubt made as many tests on drain tile |
in our investigations of this subject during the last few years ‘
as any one. I am glad to have the opportunity to present |
some of the things we have learned concerning the proper |
methods for testing tile and also to point out the merits of |
the machine we have designed to make these tests, The |
purpose in so doing is not to ask you as an association to
adopt as your standard the methods we recommend as being
the best which can be followed for making these tests,
although you could not at this time adopt a better one. But
with the best interest of the cement tile industry at heart we |
believe that at present nothing of this kind should be adopted.
Furthermore, without a better understanding of this impor-
tant subject than it is possible for you to get from the |
descriptions of the several proposed methods, as presented, |
you are not qualified to pass judgment.

- ew» e ‘
WATER REQUIRED TO REDUCE QUICKLIME |
TO PASTE AND TO CREAM. .

In considering the matter of coating surfaces in various |
ways, the committee on Treatment of Concrete Surfaces of |
the National Association of Cement Users, Mr. L. C. Wason |
of the Aberthaw Construction Co., chairman, had conducted }
a series of experiments in order to determine the relation |
between, hydrated lime and quicklime in Portland cement
mortars and concrete; a series of experiments were con-
ducted upon samples of quicklime obtained from local
dealers in lime. These experiments consisted of adding |
sufficient water to weighted quantities of quicklime to produce
a paste. In another series of experiments sufficient water
was added to slake the lime and reduce it to the consistency |
of cream, or to such a consistency that when a stick is |
immersed in the lime, then withdrawn, the cream will drip |
from the end of the stick. This seems to be a very definite
consistency. It is easily determined and seems to be a gcod
consistency for the purpose.

It was found that the amount of water required to make
a paste varied from 54 to 84 gallons of water per barrel of
quicklime of 300 pounds. The following represent the var-
iations on eight samples of lime tested, the individual fig-
ures running: s4, 50, 69, 71, 73, 73, 75 and 84 gallons cf

water per barrel of lime. It is apparent from the above that
five samples out of the eight require between 69 and 75
gallons per barrel, and that 72 gallons per barrel would be
a very fair average for these five samples.

To reduce these same samples to cream required a total
of from 100 to 234 gallons of water per barrel of lime, the
individual figures being as follows: 100, 138, 149, 150, 161,
230 and 234. It is interesting to note that the lime which
required the least water to make a paste, namely 54 gallons,
required the most water to reduce the lime to cream,
namely 234 gallons.

These great variations in quantities of water required
to reduce quicklime to a paste or cream, render it difficult
to draw a specification that would apply to any lime. It
would seem, therefore, that such a specification can only
state that where quicklime is used in place of hydrated lime
3 of the quantity of quicklime shall be used. This is on
the basis that oo pounds of quicklime will produce 135
pounds of hydrated lime.

el e

DIAMOND INDICATIONS IN BRITISH
COLUMBIA.

The director of the Geological Survey announces that
diamonds have been discovered by the survey in British
Columbia rock, the first recorded discovery of diamonds in
Canada.

The rock carrying the crystals is a peridotite of the
variety known as Dunite, consisting of olivine and chromite.
The rock specimens in which the diamonds were found were
collected by Mr. Chas. Camsell on Olivine Mountain, near
the Tulameen River, where Mr. Camsell has been making a
geological examination on behalf of the survey. Samples of
the rock were submitted to Mr. R. A. A. Johnston, minera-
logist of the survey, to ascertain the nature of the chromium
minerals, In the course of his examinations Mr. Johnston
secured some insoluble fragments of crystals, which appeared
to be diamonds. More of this material was separated out,
and a series of tests conducted by Mr. Johnston which
establish beyond doubt the nature of the material. The in-
dividuals so far extracted, from a number of samples, are
small, none of them being larger than an ordinary pinhead,
but many appear under the microscope to be clear and bright
and of good quality, though some are vellowish or brown-
ish,

The diamonds found occur in the chromite, and not in
the olivine of the rock. The chromite occurs as short,
irregular, veinlike segregations an inch or more in width,
in irregular masses and as small disseminated grains
through the rock. Gold and platinum also occur in the
chromite,

On account of the small size of the diamonds and the
distribution of the chromite the discovery is of scientific
rather than of commercial importance. It is possible that

| the placer deposits in the stream draining peridotite rock

mass may contain stones of greater size, although the fact
that placer mining for gold and platinum has been c:frried on
for a number of years without such a discovery having been
made tends to lessen the possibility, as stones of commercial
size in the sluice-boxes would be apt to atiract the attention
of the miners.

The peridotite in which the diamonds occur is often
weathered to serpentine. It is interesting to note that it
is closely related to the rocks which form the matrix for the
Arkansas diamonds and for the South African. g

The discovery of diamonds in British Columbla' was not
altogether unexpected by the survey, officials working there
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.- having for some time been on the lookout for them. Some

years ago the present director obtained some microscopic

- crystals which were believed to be diamonds, and which gave

positive results in all tests to which they could be submitted,
as a result of which prospectors were notified to be on the
lookout for diamonds in British Columbia. The present
discovery, however, is the first in Canada which can be
definitely announced.

Commercial stones have been found in the glacial drift
across the international border, in Illinois, Ohio, etc., that
have no doubt come from Canada, but the original locality
has not yet been found.

—_— o —

DISINTEGRATION OF CONCRETE IN SEWAGE
DISPOSAL TANKS.

Upon the completion of the work, it will appear as a
Bulletin from this Station.

Attention was first called to the disintegration of cement
mortar in concrete, resulting”from sewer gases, by Frank H.
Olmsted, City Engineer, of Los Angeles, and his deputy,
Homer Hamlin, in 1809. The case observed by them oc-
curred in the outfall sewer for Los Angeles, built in 189s.
This resulted from the holding back of the sewage in the
inverted siphons in this outfall sewer, forming in principle,
a septic tank. Beyond this point the neat cement mortar

~was badly disintegrated and it became necessary to consider

the reconstruction of the walls and roof of this portion of the
sewer. It was observed that this disintegration resulted from
the formation of sulphuric acid upon the walls and roofs,
which attacked the cement, giving calcium sulphate or
gypsum as the final product. It was also observed that the
amount of sulphuric acid formed appeared to be too large to
be produced by the organic sulphur compounds in normal
sewage. Mr. Hamlin suggests that the only possible sources
for this excessive amount of sulphur were acids from manu-
facturing plants, the sulphates in water, sulphuretted water
from oil wells and the sulphur which is always present in
small quantities in the normal sewage. The reports do not
indicate that the source of these sulphur products was
located. The work done in this laboratory would point to
the water supply itself as furnishing the necessary
sulphates.

The disintegration of concrete in sewage disposal plants
was called to our attention about two years ago, when such
a condition was observed in the dosing chamber of the septic
tank at the State Hospital for Inebriates at Knoxville, Towa.
In addition to this disintegration large quantities of
hydrogen sulphide were given off whenever the dosing
chamber discharged, producing extremely disagreeable
odors in the surrounding atmosphere and causing complaint
from dwellers in that vicinity. The disintegration in this
plant, as in other cases observed, occurred above the water
line in the dosing chamber. At a later date, the writer ob-
served that the sewage disposal plant at Grinnell, Towa,
showed a condition similar to, if not identical, with that at
the Knoxville Institution,

In a recent paper read before a Cement Association in
London, by Mr. William Dunn, he reports a similar case,
though he does not attempt to show any relation between
this condition and the character of the water supply. One
or two other cases in this country have come to our notice,

*A paper read before the Towa Association of Cement
Users.

but the trouble was less pronounced and owing to distance,
have not been carefully investigated. In the two cases in-
vestigated (Grinnell and the State Inebriate Hospital) it
was observed that the water supply carried high mineral
content and that the sulphates were high in both, as the fol-
lowing analyses will show :

Water supply. Solids on Solids on Sulphates

evaporation. ignition. SO 4
Hospital for Inebriates.... 2690 2670 1645 Pts per
Gramed] B e 1066 1018 476 Million

Seven other sewage disposal plants, built along similar
lines, have been observed by the writer and in all there is
neither excess of hydrogen sulphide nor any disintegration
of concrete and the highest sulphate content in the water
supplies is 51 parts per million. These observations seem to
point to a relation between the mineral sulphates of the
water supply and the excessive hydrogen sulphide evolved in
the process. Analyses of the raw sewage and the effluent
were made to determine the sulphates in solution, together
with the total sulphur in the raw sewage. These results
indicate first, that the organic matter in normal sewage
does not contain enough sulphur to produce the hydrogen
sulphide observed in this case, second, that where the
sulphates in the original water supply are high, there is a
reduction in the amount of mineral sulphates found in the
effluent, showing that a portion,of these mineral sulphates
must have been reduced and assisted in producing the
hydrogen sulphide observed. The moisture upon the walls
of the dosing chambers where disintegration cccurs, con-
tains a considerable amount of sulphur and all of the lime
content of the cement near the surface, is converted to
calcium sulphate. It is evident then, that the agent produc-
ing the disintegration is sulphuric acid and that this
sulphuric acid comes from the hydrogen sulphide, Tt is well
known that the oxygen of the air will convert hydrogen
sulphide to sulphuric acid, but it seemed improbable that
the amount of acid here formed could resuly from this
simple chemical action. This belief was emphasized by the
fact that the roof and walls of the dosing chambers were
coated with what appeared to be yellow sulphur, evidently
deposited from the hydrogen sulphide,

At this point Dr. R.-E. Buchanan of the State College
took up the bacteriological study of the problem. He found
that normal sewage contains bacteria which have the power
of reducing mineral sulphates with the liberation of hydro-
gen sulphide. He identified these bacteria in the sewage
taken from the tanks mentioned and proved by experiment,
that they would reduce the mineral sulphates occurring in
water. This then accounts for the formation of the large
quantities of hydrogen sulphide found in sewage disposal
plants where highly sulphated waters are used. His atten-
tion was then turned to the walls where the disintegration
occurred, where he found on examining what appeared to be
a sulphur deposit under the microscope, that it really con-
sisted of sulphur granules mingled with a mass of living
organisms. Many of these were evidently feeding upon this
sulphur, as the sulphur granules were identified within
their bodies. Among these bacteria was identified at least
one form (and there were probably others) which is known
to convert hydrogen sulphide and sulphur to sulphuric acid.
This then, supplies another important factor in the produc-
tion of the sulphuric acid which is the direct cause of the
disintegration. These facts, I believe, establish the rela-
tion between the formation of the excessive hydrogen sul-
phide and consequent disintegration of - the concrete and
the character of the original water supply.
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We hope in our more complete report, to add further
evidence tg this case by investigating similar situations if
they may be discovered, It will then remain to suggest a
method for the disposal of sewage where heavily sulphated
water is used, without producing a nuisance from the foul
odors arising, or injury to the plant from the breaking
down of sound concrete,

-

FACTORY ACCIDENTS IN GREAT BRITAIN,

Accident Risk Has Tendency to Decrease—Conclusions
of Committee.

In November, 1908, a committee was appointed by Mr.
Herbert Gladstone, then Home Secretary, to enquire into the
inereasing number of reported accidents in - Great Britain in
places under the Factory and Workshops Act,

The committee’s report shows that the total of reported
accidents rose from 79,020 in 1900 to 100,609 in 1905, while
between 1905 and 1907 there was a further striking increase,

the figures being:

Total Fatal

L dpteedhns e el 100,609 .......... 1,063
R Lot SIR006 ., e e 1,116
L ineto iy SRS O 124,325 ...... P K

The increase in 1905 to 1907, was especially noticeable in cer-
tain trades. Thus, in the textile trade the non-fatal accidents
increased by 44.62 per cent. in metal founding by 46.07 per
cent., in engineering, ete, by 35 per cent.; whilst generally
in non-textile factories the increase was 85.83 per cent,

— ee>e

PREVENTION OF CORROSION IN METAL
LATH.*

C. W. Noble, Consulting Engineer, Toronto, Ont.

For the past year the writer has been investigating
corrosion in steel and the methods of preventing it. The
object of the investigation was to determine what improve-
ment, if any, could be made in the protective coating used
on Herringbone Metal Lath. The investigation brought to
light much interesting technical information.

The nature and cause of corrosion was first studied.
A very exhaustive investigation of the corrosion of iron and
steel exposed to the atmosphere has been recently made by
Dr. A. S. Cushman, of the United States Department of
Agriculture. While his studies were confined primarily to
the corrosion of fence wire, the results are of general value.
He states that corrosion is primarily due to the presence in
the air of minute quantities of carbonic acid and sulphurous
gases. These acid gases are dissolved in falling rain and
thus brought .into contact with the jron. Their action then
depends on the condition of the metal. If it is absolutely
uniform in quality the attack is exceedingly slow and im-
potent. If, owing to the localized presence of impurities,
different portions of the metal vary in electrical conduct-
ivity, then the acids and the varying portions of the metal
form a miniature electric battery. A current is set up and
that portion of the steel which is electro positive as com-
pared with the surrounding metal will be corroded. This
explains why certain fence wires will corrode while others
with the same exposure will last for many years. The local

*Read before the Canadian Cement Association.
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presence of impurities also explains why steam boilers will
pit instead of corroding wuniformly.

The action of wet plaster on metal lath depends on the
nature of the plaster. Portland Cement and lime plasters
are strongly alkaline and will not allow the formation of
acids in their presence. They therefore prevent the rusting
of metal lath. The protection given by Portland Cement is
a permanent one. Lime plaster, however, has a greater
attraction for moisture than Portland Cement, and while
lime protection may be permanent, still need is felt for fur-
ther investigation before making a definite statement. Such
investigation was not made as the matter is a diversion
from the subject in hand.

Plaster of Paris, which is the base of the many brands
of patent and hard wall plasters, is actively corrosive. Dur-
ing the setting up process it has in a marked degree the
tendency to stant electric currents, and these currents cause
the oxygen molicules which are momentarily free by the
chemical changes, to attack the steel. The corrosion is
much more rapid than that due to atmospheric exposure.
Iron rust, once started, works progressively, and the rusting
in this case continues long after the chemical changes in
the plaster, with their resulting electric currents, have
ceased. It only requires the presence of a normal amount
of atmospheric moisture to keep the action going.

The different types of protective coatings which were
studied fall naturally into three separate classifications:
paints, electrical insulators, and galvanizing coatings. Each
of these works on a different theory: 1. The painted coating
is merely an attempt to shield the steel from the plaster.
If well done with an undiluted oil paint it has some value.
Linseed oil is subject to attack by lime and Plaster of Paris
becoming what is known among painters as ‘‘dead.”” 1t 1s
then porous and will not prevent corrosion. The first attack
of the plaster is, however, expended on the paint instead
of the steel, and for this reason the paint coating is of
assistance. If the paint holds until the electric currents
cease it has served a useful purpose, if not, it has at least
delayed matters,

Metal lath should be coated with an exceptionally ten-
acious material. It is shipped in bundles and roughly hand-
| led during erection and the coating is severely tested by
| scratches. In this respect even the best paint leaves much

to be desired; of course, rust will immediately start at each
scratch. If in the effort to reduce cost, the manufacturer
| dilutes his paint with gasoline, the resulting coating is
valueless, although it can be made very cheap. Unfortun-
ately, most paint used for lath protection is thus diluted.
lEVcrything considered, the paint coating has the least to
| recommend it of any of the three types of protection con-
sidered.
The coating with electrical insulators proceeds on an
entirely different theory. The attempt is here made to pre-
| vent the electric currents from reaching the lath. The cold
Japan coating used on Herringbone Lath is of this class. It
| consists of an asphaltum varnish which is oxidized by the
! addition of a chemical dryer instead of by paking. It is
| proof against the action of all types of plaster and is a per-
fect insulator as long as the coating itself is perfect. The
objection to it is that it is impossible to make it proof
against the wear and tear of handling. If it is sufficiently
elastic to prevent chipping, then it will scratch. There

| seems to be no neutral territory between these two difficul-

ties. Its cost, 36 of a cent per square, is in its favor. While
rust will start at the open scratches the attack can never, as
in the case with paint, be made through a ‘““dead” coating,
It will probably be long before it will be replaced for medium

priced work.




THE CANADIAN ENGINEER

597

- Galvanizing coatings work on still a different theory.
5 electric currents are here allowed to circulate at will
vhile their mischief is prevented. It has been previously

ted that the currents flow only between metals which

iffer in electric potential and that the attack is on that
tal which is most strongly electro positive. Now all
nc is more electro positive than any commercial steel re-
~ gardless of its impurities. A coating of zinc therefore will
~ cause the currents to run between the steel and the zinc
nstead of between the different portions of the steel, and

: attack will be invariably taken by the zinc. Freedom

from scratches in this method of protection is unessential,

t is only detrimental when the steel is so far exposed as

o disclose a localized impurity (a potential rust spot) en-

tirely surrounded by exposed steel. In this case the rust

spot would develop. So true is this that metal lath cut
from galvanized sheets with all the raw edges exposed will
show most excellent results,

In the search for a perfect protective coating only one

- type of paint, Marine Tocholith, was tried. This is not a

mixture of oil and pigment, and is thérefore, strictly speak-

ing, not a paint at all, but as its action is similar to paint

- it will be discussed here. It is a modified Portland Cement.
~ Its advantage is due to the fact that it has the property

;,Oommon to all types of Portland Cement of preventing's rust

and absorbing a small amount of rust already started. It

grows harder with age and in time adheres very tenaciously
to the steel, It was found that it would not attain sufficient

- hardness to stand bundling and shipping for several weeks.

The manufacturers submitted a special sample designed to

‘harden with unusual speed, but even this was not commer-

cially feasible. It was rejected on account of its liability to

scratching. Two insulating coatings were considered, a

e ~ baked and a cold japan coating. The cold japan is merely

~ an improvement in the coating which has been used on

S Herringbone Lath for several years. It was adopted to

~ replace the old cold japan coating, but on account of the

- liability to scratching is not considered absolutely perfect

coating. The baked enamel coating is used to a certain

extent in the United States. It requires considerable ex-

- posure for plant and only partially overcomes the scratching

difficulty. When the lath is bent in forming cornice work

the enamel is very apt to break. It is very expensive and

s not regarded as sufficiently satisfactory to justify the cost.

sl A new metal called ingot iron was also considered.

 This is being used for the manufacture of Herringbone Lath
 in the United States. The impurity which. causes varlation
in electric potential in steel is manganese. A very slight
variation in the percentage of manganese makes a wide

o variation in electric potential. As it seems to be impossible

~ to secure an absolutely uniform distribution of manganese

- the manufacturers of ingot iron have made a product in

~ which this and practically all other impurities are omitted

altogether. Electric currents are, therefore, not set up in
ingot iron as the result of an acid bath and - corrosion is
much slower. Acid tests with ingot iron show remarkable
I results.  Tests with plaster were not sufficient to give a

; satisfactory verdict, :

The metal was rejected for an entirely different reason.
Lath cut from ingot iron looks exactly like lath cut from ordin-
ary steel sheets. An architect or contractor purchasing lath
for an important contract and paying an additional price for

- the best material wants something more than the assurance
of the manufacturer that he is getting the quality he is
paying for. He wants the assurance of his own senses.
The lack of this cannot be overcome with ingot iron.

Four types of galvanized lath were considered, hot gal-
vanized, electro-galvanized, Sherardized and lath cut from
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a galvanized sheet. None
the Sherardizeq coating,

This process was invented in England by Mr. Sherard
Cooper-Cole, 3 noted Metallingist, some seven years ago,
The metal to be treated is packed in zinc dust and baked
for several hours at a temperature just below the melting
point of zinc. The process and the result is very similar
to case hardening. Just as the casting while being case
hardened absorbs part of the carbon in which it is packed,
so the metal lath while being Sherardized absorbs zinc. The
process differs from case hardening in the formation also of
a pure zinc coating on the outside of the steel, while no
corresponding coating of carbon is formed on a casting,

As galvanizing offers a perfect solution to the difficulty
regarding scratches, the investigation now began to narrow
down to a choice between these four types. Tests, however,
which will' be described later, were being made at this time
which showed the probability of considerable damage to the
zinc by plaster. It was therefore suggested that the coating
should be lead instead of zinc, as the iurmation of lead
oxide would protect the lead coating from iurther destruc-
tion. Mr. G. Frank Allen, a noted metallingist, was con-
sulted. He reported that the suggestion was of no value
because lead is electro negative as compared with iron, and
the iron would, therefore, be rusted at the expense of .he
lead. He proposed an alloy of lead and zinc mixed in such pro-
portion as to be neutral toward iron. This was rejected as
again opening up the difficulty regarding scratches.

The simplest manner of making galvanized lath is to
cut it from a galvanized sheet. With Herringbone Lath the
results are very satisfactory, although the coating is fre-
quently cracked at the bends. Whether it would prove so
in the diamond mesh type, where the bends in the metal are
much more frequent, remains a question. The process was
rejected on account of its commercial impracticability. To
a technical man who understands how galvanizing protects,
there is no difficulty apparent from the raw edges of the
strands. It would, however, require considerable explanation
to sell such lath to the average layman. Plato once said
that a man’s reputation is more injured by telling an im-
probable truth than a plausible lie, and the statement is as
true to-day as in Plato’s time. If nothing better had been

found the process would have been adopted but was finally
rejected.

of these require description except

Hot galvanizing was rejected on account of the cost,
The result is not better than that obtained by Sherardizing
while the cost is about eight times as great.

Electro galvanizing was rejected on similar grounds,
This process is really zinc electro-plating. .. order to be
efficient there must be sufficient zinc deposited to supply the
wasting, while the electric currents due to hardening of the
plaster are in progress, and still leave an ample residue for
further protection. Perfect color is obtained with a quantity
of zinc entirely insufficient to provide perfect protection. It
is also much cheaper to provide color than protection, and
unfortunately, mere color satisfies the manufacturer for this
reason; many American architects in specifying galvanized
lath, are now stating that it must not be electro-galvanized.
By continuing the process, any desired quantity of zinc can
be deposited, but if sufficient is provided to give a coating
equal to the Sherardized coating the cost would be many
times as great.

The Sherardized coating, which was finally adopted,
differs from other types of galvanizing by reason of the
zinc-iron alloy coming between the pure zinc and the steel.
Immediately beneath the surface will be found a thin coating
of alloy which is almost entirely of zinc. Going further the
percentage of zinc decreases, while the iron increases until



508 THE CANADIAN ENGINEER Volume 2zo.

pure iron is reached. There is, therefore, no contact be- | the manufacturing process. The first test showed o.18 per
tween two metals of appreciable variation in electric poten- | cent, of such dust, but no later tests showed as much as
tial. The coating can bé considered as made up of a large | this. No trace of zinc sulphate or iron oxide was formed in
number of layers, each varying slightly in electric potential any sample, although they were watched for carefully.
from those immediately above and below it. While electric The cold japanned sample showed iron oxide at the ex-
currents doubtless exist in these layers they seem to be very posed edges while the edges of the Sherardized sample were
weak and very minute and their effect is quite insignificant. | clear. Otherwise the results’ from the cold japanned sample
A given quantity of zinc is far more efficient in the Sher- | were as good as the other.

ardized coating than when applied in any other manner. The chemists stated that ‘“forever’” is too long a time
Prof. Burgess, of the chair of metallingy of the University to be considered in a careful scientific statement. His tests
of Wisconsin, reports that a given quantity of filings from showed, however, no reason to suppose that Sherardized
the Sherardizing alloy takes fifteen times as long to dissolve | metal lath in a gypsum plaster would not last for a number
in acid as a like quantity of zinc filings from a hot galvan- | of generations., *

izing bath. In comparing galvanizing the quantity of protecting
Another reason for choosing Sherardizing is that the ] zinc must always be considered. Prof. Burgess found that
process cannot be scamped and is practically proof against | chemically pure zinc from an electro-galvanized coating
mistakes in the shop. The zinc dust in which the lath is ' from a hot process bath and that the Sherardized alloy was
baked is a very poor conductor of heat. The process starts | fifteen times as efficient as the hot galvanizing zinc. This
at the outside of the drums long before it starts at the centre, | Was for equal quantities of metal. The excess zinc or hot
vet heat must be kept up until the centre is being Sherard- | 8alvanized material is wiped off wherever this is possible.
ized. Conversely, the process is still going on at the centre | Average tests show the commercial Sherardized coating to
for some time after the drums are removed from the oven, | P¢ two to three times as efficient as a wiped hot galvanized
The real protective is the alloy, which is deposited before | “0ating but the latter requires much more zinc. Such a hot
the pure zinc. If, therefore, pure zinc appears at the centre | g‘:\lv.amzed coating is also superior to the electro-galvanized
of the sheet one can be sure that the process is perfect. | coating as commercially - applied, yet if the same .amount
In order to assist in the selection of a proper coating | ‘_Jf #inc were used in both processes the electro-galvanized
an attempt was made to devise an accelerated test applicable ‘ coating would be much the superior,
to the case in hand. The commonly used acid tests do not Metal lath, when hot galvanized, cannot be wiped off
represent anything like working conditions, Patent plasters | 4nd a very heavy coating of zinc is the consequence. Our
are not acids. tests would indicate the probable superiority of Sherardiz-

A number of specimens were coated with pure plaster | 10 over even this very heavy coat, although the cost is only
: ,

of Paris and kept for two weeks in a bath of exhaust steam. | @bout one-eighth as great. A conclusive test of this point
It was supposed that they would thus receive in a short | Was made by Mr, J. H, Burn-Murdock in England. He had
time the effect of as much moisture and warmth as would | ©ne half a chain hot galvanized without wiping and the
ordinarily act on thém in a long period of years. Ol,hcr half Sherardized. Both chains were hung in sea water,
The result was a disappointment. The temperature was | "hen they b flnal.ly removed, the hot galvanized chain
above the melting point of asphaltum, and the cold japan had lost all of its coating and was so badly rusted that some
: of tpe links could be broken in the fingers. The Sherardized
chains had turned blue. There were occasional yellow
paiches which were rubbed off without showing pits or
roughness below and all the links were evidently as strong
as when originally immersed,

coating had consequently been absorbed into the plaster.
Plain uncoated lath ingot iron and cold japanned lath all
looked equally rusted. All types of galvanizing lath showed
rust spote, although the electro-galvanized was much the
worse of the lot. The samples were submitted to Thomas

Heyes & Sons, consulting chemists, for further examination. I

They reported that the only reason the galvanized coatings

looked better than the bare lath is that iron oxide is red A METHOD OF SPECIFYING.

While zinc oxide is white. Actually there was more loss Phe following table, the new standard evolved by Steel
through oxidization of the zinc than of the iron. and Radiation, Limited, for expanded metal, is interesting

They stated further that the application of steam started | from the standpoint of expediency and convenience. The
an entirely new set of chemical reactions and brought about | use of these tables is intended to eliminate confusion in
conditions which never existed at normal temperatures. | specifying and ordering material. By stating the plate
They reported after further consideration that they could | number the engineer or architect will convey the necessary
devise no accelerated test which would fairly represent the | data for the material desired as tabulated. For instance,
action of plaster through a series of yvears and offered as | if one wishes to order or specify a certain gauge material
an alternative a series of very careful quantitive analyses - of certain cross-section and certain mesh, he can do so by
lasting for several months, using the plate number, which distinctly specifies what he

By this time evidence obtained from other sources had | requires. For example, referring to the table, if a ten-gauge
shown the superiority of the Sherardized process. It re- | material .2 sq. in. per foot width is requn'o'd_, the plate numbe.r,
mained, however, to see whether the plaster test would | 31020, states clearly and at once what is wanted. In .thls
develop any unknown weakness, The chemists were in- instance the left-hand digit in the piate number,. sy ecifies
structed to conduct a series of tests on cold japanned and | the mesh, the next two the gauge, and the two right-hand
Sherardized samples. These were coated with pure Plaster digits designate the area per foot 'w'xdth. Th?refore, plate
of Paris and carefully watched for five months. From tims | number 31020 would mean a material of 3-in. mesh, of
to time bits of the plaster were chipped off. The plaster film | number 10 gauge with sectional area of .2 square inches per
remaining in contact with the lath would then be scraped | foot width.
off and carefully analyzed. From the first these samples By the old met
showed minute quantities of zinc oxide and metallic zinc | fusion through the arc
dust. This is doubtless loose dust left on the coating from | per cent., or whatever pe

hod there arose a certain amount of con.
hitect specifying 3-In. I0-gauge + 5o
rcentage was required, and the con-
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tractor in ordering 3-in., 1o-gauge material, failing to state
the percentage, the result being that he received a 3-in.,
Io-gauge standard material instead of what the engineer
or architect specified. It was for the purpose of eliminating
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Sizes Marked * are Standard Steck Sheets shown to have
length from 8 feet to 16 feet, vary every two feet,

any such confusion that these standards were adopted. It
will be readily seen that the standards are comprehensive
and take in areas all the way from -05 square inches per foot
width, to .6 square inches per foot width,
by .os square inches.
———

QUEBEC UTILITIES COMMISSION.

The path of the Quebec Utilities Commission has not
been smooth. Whenever an appeal has been made
thereto, prominent lawyers jump in where the small fry
fear to tread and question its powers and jurisdiction.

increasing in area
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The progress of Lieut.-Col. Hibbard, K.C., the com-
mission’s president, and his colleagues, has been beset
with such challenges. Some corporations have, appar-
ently, regarded the commission as a judicial joke. The
trouble seems to have been that the powers of the com-
mission have not been properly defined, or if they have,
that the jurisdiction had not been enforced. Recently
the commission has been more active, and, therefore, its
labors have not met with appreciation in some quarters.

There is fear that
feel dull one morning,
would wreck
business men,

if the commissioners chanced to
for instance, that their decision
provincial or municipal credit. Leading
bankers, and brokers have decided to peti-
tion the Quebec Legislature, asking that some modifica-
be made in the granted to the Public
Utilities Commission in jts dealings with corporations
and other interests throughout this province.

The argument is advanced that the scope of the
commission in dealing with matters corporate and other-
wise is too sweeping, and that it places in the hands of
a small commission powers that are likely to have a more
or less retractive effect on the future financial standing
and credit of the Province of Quebec.

powers

Those who are asking the government to revise the
powers of the commission claim that unless this is done
foreign capital will not feel secure if invested in this pro-
vince. The statement is made that in order to induce
capital to Canada, and particularly to this province, some
guarantee must be given to outside capitalists and bank-
ing institutions that money invested here is safely
guarded, not by the good wishes of two or three men,
but by the laws of the country and the unanimous ap-
proval of the people, who support corporations and per-
mit them to carry out their obligations in the usual course
of business.

To some extent those contentions are weak, for the
Public Utilities Commission is a creation of the Quebec
Government. One might just as well advance the same
arguments ‘respecting the Dominion Railway Commis-
sion, for great consequences hinge upon the decision of
the able commissioners who constitute that Commission.

In addressing the Toronto Empire Club the other
week, Lieut.-Col. Hibbard, president of the Quebec
Utilities Commission, stated that the function of a com-
mission was not to be confused with that of a court of
law. The operations of a commission should be effected
with the minimum of law and maximum of despatch,
and at the same time the commission should be invested
with great power. The members of a commission should
be chosen with much care, and should be men of common
sense, conscience and backbone.

Having described the field and character of a com-
mission in a general way, Col. Hibbard referred particu-
larly to the Ontario Municipal Board. ““Unlike any other
commission, this board has been given a certain amount
of control over municipalities,” said the speaker. ‘‘How
far it will work out it will be interesting to observe,”’
said Col. Hibbard. “I have this to say, however, that
the field of the commission is limited by one emphatic
fact”’—it should only have power to deal with the mono-
poly or usurpation of public property or rights, and not
be called upon to interfere with private rights or con-
tracts or representative governments of any kind.

The most welcome document just now would be a
Statement of the duties, jurisdiction and powers of the
Quebec Commission, written in plain English.
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COAL, COKE, SALT, CEMENT.

Notes of Mineral Production—Uarge Output of Coal—
Natural Gas in Ontario.

The total coal production in Canada in 1910, eomprising
sales and shipments, colliery consumption and coal used in
making coke, is estimated at 12,796,512 short tons, valued at
$29,811,750. This is an increase of 2,295,037 tons, or nearly 22
per cent, over the production of 1909, and is the largest pro-
duction of coal yet recorded for Canada.

There has been an increased production from practically
all the larger collieries, while in the provinece of Alberta many
new mines are being opened up and developed. The largest
inereases have been in the west——Alberta showing an increase
of nearly 42 per cent, and British Columbia over 27 per cent.,
while Nova Scotia shows an increase of a little over 13 per
cent. The total production is almost equally divided this year
between the eastern and western coal fields, while Alberta con-
tributes about 22 per cent. of the whole as compared with 10
per cent, in 1905 and 5 per cent. in 1900,

The production by provinces was approximately as follows,
the figures for 1908 and 1909 being also given. With respect
to Alberta, while the table below shows a production in 1910
of 2,824,029 tons, the Provincial Mine Inspector estimates the
output at over 3,000,000 tons,

Provinceo 1900, 1910,
Tons Value Tons Value
$ $
Nova Scotia ....... 5,652,080 11,354,643 6,407,091 12,871,888
British Columbia . 2,606,127 8,144,147 3,319,368 10,373,024
BADEEE . 75 5 v ki ve s 1,004,741 4,838,100 2,824,020 6,161,055
Saskatchewan 192,125 206,339 100,484 203,488
New Brunswick 49,029 08,406 53,455 106,910
Yukon Territory 7,364 49,502 1,185 5,025

24,781,236 12,706,512 29,811,750

.........

Totals . 10,501,475

Imports and Exports of Coal,

The exports of coal are reported by the Customs depart-
ment as 2,377,049 tons, valued at $6,077,350, as compared with
exports of 1,688,000 tons in 1909, valued at $4,456,342,

Imports of coal during the year include bituminous 5966, |

466 tons, valued at $11,919,341; slack 1,365,281 tons, valued at
$1,795,598, and anthracite 3,266,235 tons, valued at $14,735,062,
or a total of 10,607,982 tons, valued at $28,450,001.

There was a greater importation of each class of coal than
in 1909, when the total imports were 9,872,924 tons,

The total production of oven coke in 1910 was about 807,
273 short tons, as compared with a production of 862,011 tons
in 1009. The total quantity of coal charged to ovens was 1,
378,793 short tons. By provinces the produetion was, Nova
Scotia, 507,996 tons; Ontario, 25,959 tons; Alberta 121,578 tons,
and British Columbia, 241,740 tons, The coke is all made from
Canadian coal with the exception of that made by the Atiko-
kan Iron Company at Port Arthur, Ontario. All of the coke
produced was used in Canada with the exception of 50,922 tons
sold for export to the United States, chiefly from Alberta.
The quantity sold for export in 1909 was 77,407 tons.

e quantity of coke imported during the calendar year
was 737,088 tons, valued at $1,908,725, as compared with im-
ports of 661,425 tons, valued at $1,508,627 in 1009.

No returns of production of chromite have been received
but 619 tons are reported as having been shipped by rail from
Coleraine and Black Lake. An export of 15 tons valued at
$150 is also reported by the Customs Department,

Petroleum and Natural Gas.

The production of erude petroleum shows another large
falling off in 1910, the production being only 315,895 barrels,
or 11,056,337 gallons, valued at $388,550, as compared with
420,755 barrels, or 14,726,433 gallons, valued at $559,604 in
1909. The average price per barrel was also less, being about
$1.23 in 1910, as compared with $1.33 in 1909.

The above statistics of production have been kindly furn-
ished by the Trade and Commerce Department, and represent
the quantities of oil on which bounty was paid, the total bounty
beinﬁ‘ $165,845.06 in 1910 and $220,896.50 in 1909,

he production in Ontario by districts as furnished by
the Supervisor of Petroleum Bounties, was, in 1910, as follows,
in barrels: Lambton, 205,456; Tilbury and Romney, 63,058;
Bothwell, 36,998; Leamington, 141; Dutton, 7,752, and Onon-
daga (Brant County) 1,005,

The production in New Brunswick was 1,485 barrels.

In 1909 the production by districts was as follows, in
barrels: Lambton, 243,123; Tilbury and Romney, 124,003; Both-
well, 38,092; Leamington, 5,929, and Dutton, 9,513. New Bruns-
wick produced 95 barrels.

|
|

Petroleum Oils Imports,

While the production has been decreasing, the imports
as might be expected have been increasing. The total imports
of petroleum oils, crude and refined, in 1910 were 67,949,643
gallons, valued at $3,133,449, in addition to 1,362,235 pounds
of wax and ecandles, valued at $80,106. The oil imports in-
cluded, erude oil, 53,604,053 gallons; refined and illuminating
oils, 7,656,727 gallons; lubricating oils, 3,071,257 gallons; other
petroleum products, 2,607,606 gallons.

The production of natural gas was valued at $1,312,614,
being $68,568 for the province of Alberta and $1,244,046 for
Ontario. These values represent as closely as can be ascer-
tained the value received by the owners of the wells for gas
produced and sold or used and do not necessarily represent
what the consumers have to pay for the gas, since in a number
of instances the gas is re-sold once or twice by pipe line com-
panies before reaching the consumer. In Alberta also some
gas is being used by brick manufacturers for which no estimate
has been obtained as to quantity or value. The total quan-
tity of gas used in Ontario exceeded 7,036 million feet, and in
Alberta over 450 million feet. A considerable flow of gas is
reported from the new wells of the Maritime Oil Co., Lta.,
in Albert County, New Brunswick, which it is proposed to pipe
to Moncton,

Complete returns of salt production show total sales of
84,092 tons, valued at $409,624 for the salt alone. Packages
used were valued at $173446. Stock on hand at the end of
the year was reported as 2,474 tons. Two hundred and eight
men were employed and $112,909 paid in wages. The produe-

| tion was about the same as in 1909.

Salt in
bulk and bn‘fs dutiable, 20,174 tons, valued at $97,326, and
salt free of duty 108,794 tons, valued at $364,735.

Details of Production,

Complete statistics have been rececived from the manufac-
turers of cement, covering their production and shipments dur-
ing the year 1910. These returns show that the total quantity
of cement made during the year, including both Portland and
slag cement, was 4,396,282 barrels, as compared with 4,146,708
barrels in 1909, an increase of 249,574 barrels, or 6 per cent.
~ The total quantity of Canadian Portland cement sold dur-
ing the year was 4,753,975 barrels as compared with 4,067,709
barrels in 1909, an increase of 686,266 barrels, or 16.87 per
cent. The total consumption of Portland cement in 1910, in-
cluding Canadian and imported cement, and neglecting an ex-
port of Canadian cement valued at $12,914, was 5,103,285 bar-
rels, as compared with 4,209,903 barrels in 1909, or an increase
of 893,382 barrels, or 21.22 per cent.

Detailed statistics of production during the past four years
are shown as follows:

Imports of salt during the calendar year were:
0

1908 1909 1910

Barrels Barrels Barrels
Portland cement sold . 2,665,280 4,067,709 4,753,975
Portland cement manufactured 3,495,961 4,146,708 4,396,282
Stock on hand January 1 ..... 383349 1,098239 1,180,231
Stock on hand December 31 ... 1,214,021 1,177,238 822538
Value of cement sold ........ $3,709,063 $5,345,802 $6,414,315
Wages phiId "5 i ol s et p~ $1,275,638 $1,266,128 $1,323,264
Men employed ......ocoeco0en . 3,029 2,498 2,085

Average Price Per Barrel,

The average price per barrel at the works in 1910 was
$1.34, as compared with an average price of $1.31 reported for
1909, and $1.39 in 1908.

The imports of Portland cement into Canada during the
twelve months ending December 31, 1910, were 1,222 586 ewt.,
valued at $468,046. This is equivalent to 349,310 barrels of
350 pounds at an averu.ge price per barrel of $1.34. The im-
ports in 1909 were 142,194 barrels, valued at $166,669, or an
average price per barrel of $1.17. _

The imports from Great Britain during 1910 were 123880
barrels valued at $130,951; from the United  States 168972
barrels valued at $253,463; from Belgium 19,027 barrels, valueq
at $20,618; and from other countries 37,431 barrels, valued gt
$63,014.

Tollowing is an estimate of the Canadian consumption of
Portland cement for the past six years:

Years Canadian Imported Total
s Barrels Per cent. Barrels Per cent. Barrelg
1005 . \0 o ke 1,346,548 59 918,701 41 2285949
1006 . insais 2119764 76 665845 24 2785609
1907 veeeesd 2,436,003 78 672,630 22 3,108,723
1008 . .essvee 2,665,289 85 469,049 15 3,134,338
1000 . .- oasnn 4,067,709 97 142,194 3 4,209,903
1010 . ..ceeee 4,753,975 93 349,310 7 5,103,285
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6RDERS OF THE RAILWAY COMMISSIONERST

OF CANADA.

Copies of these orders may be secured from the Canadian Engineer

for small fee,

13106—February 24—Approving location of Toronto Eastern Railway
Co. tshrough Townyships ot Pickering, Wh'itby East, Whitby and Darlington,
Counties of Durham and Ontario, Ontario. i

13107—February 24—Authorizing Toronto & Eastern Railway Co. to
construct along Wellington, and across Scug9g, Temperance, George,
Liberty and Division Sts., in town of Bowmanville, Ont. : i

13108—February 25—Refusing application of council of municipality of
Etobicoke, for the protection of Mimico Ave, crossing by G.T.R.

13100—February 25—Requiring Great Northern Railway l?cfore 1st,
September, 1911, under penalty of $25 per day to conmstruct ditch to pre-
vent flooding of lands of Geo. Gordon, Port Kells, B.C.

13110-11—February 24—Authorizing Toronto & Eastern Railway to
construct its railway along Brant St. and across Mechanic, Church, Prince,
Simcoe, Mary and Division Sts., Oshawa, Ontario; also along Mary St.,
and across public road at station 195.59, Grand Trunk Railway Street,
Ash, Perry, Brock, Byron, Centre, Kent and Euclid Sts., and public road
at station 227.02 in town of Whitby, Ontario.

13112—February 24—Rescinding Order No. 9611, of February ijth, 1910,

13113—February 27—Authorizing G.T.R. to construct siding from a
point on Pacific Ave., north of Liberty St., Toronto, to lands owned by
Hinde & Dauch Paper Co. of Canada, Ltd., within six months from date
of Order. Compensation to be paid for properties injured on Pacific Ave.
to be fixed by Mr. P. H. Drayton, if any.

13114—February 24—Authorizing T. H. & B. Ry. to construct spur in
city of Hamilton across Trolley St. and Stipe’s Road, ete.

13115—March 1—Dismissing application of J. Baiwn Yourex, of Tor.
onto, re tax charge for Bell Telephone at 187 College St.

13116—February 27—Approving location of new station, C.P.R., near
northern corner of Weston Road and Royce Ave., town of West Toronto,

13117—February 27—Authorizing C.P.R. to construct seven tracks across
Weston Road, and construct trans-ship platform, C.P.R., to pay city
of Toronto $8,052 towards cost of reconstruction of bridge now being
carried on by city.

13118—March 3—Authorizing C.N.Q.R.

to reconstruct bridge over St.
Esprit River, near St. Julienne Station,

Que,

13119—February 4—Rescinding Order No. 12551, of December 1jth,
1910,
& 13120—February 27—Authorizing city of Toronto to cross with its

wires track of C.P.R. at Hanna Ave. and Liberty St.

13121—February 27—Refusing application of Powell Lumber & Door Co.
for an Order rescinding Order dated October 12th, 1903, which authorized

G.T.R. to construct spur across Front and John Streets, in city of Toronto, |

or to vary or amend said Order by directing G.T.R. only to use said spur at
noon or night, or that means of free egress or ingress be provided. Appli-
cants may speak to question of alleged damages should it desire to do so.

13122—March 7—Approving location of Kettle River Valley Railway,
west and north of Midway, between Rock Creek and Westbridge, mileage
10.43 to z2o0.91. British Columbia Province,

13123—March 6—Authorizing city of Winnipeg to lay sewer
C.P.R. where Pembina Branch intersects Godfrey Avs,

13124—March 6—Authorizing Hydro-Electric Commission to cross with
its wires wires and track of C.P.R. at Hurontario St., Cooksville,
(Brampton Line), County of Peel.

13125—March 6—Authorizing city of
track of G.T.R. and wires of G.N.W. Tel. Co,

13126 to 13130 Inc.—March 6—Authorizing Board of Light & Heat
Commissioners of Guelph, Ont., to cross with its wires wires of Bell
Telephone Company, at certain streets in city of Guelph,

13131—March 6—Authorizing South River Electric Co. to cross with
wires wires and track of G.T.R. and Bell Telephone Co. at Main Street,
Sundridge, Ont. :

13132—March 6—Authorizing town of Swift Current, Sask., to maintain
wires under C.P.R,

13133-34—March 6—Authorizing Canadian Niagara Power Co. to cross
with its wires wires of Bell Telephone Co. at Oak St. and Victoria Ave.,
and Second Ave. and Oak St., Niagara Falls, Ont.

13135—March 6—Extending Order No. 12747, January 1ath, 1011, until
May 18th, 1o11.

13136—March 6—Authorizing C.P.R. to reconstruct and alter location
of bridge leading from premises of Peterboro Lumber Co. to highway
known as George St.,, Peterboro, Ont,

13137—March 6—Authorizing C.P.R. to construct
of D. Ackland & Son, Ltd., in D.G.S., 14 St. John, Winnipeg, Man.

13138—March 7—Authorizing C.P.R. to reconstruct bridge at Forty.
Mile Creek, No. 82.1, Laggan Subdivision, Alberta Div.

13130—March 6—Authorizing C.P.R. to construct industrial spur for
city of Calgary, in Lots 31 and 32, Block 50, fronting on oth Avenue.

13140~March 6—Approving plan of M.C.R. of interlocking appliances
for protection of drawbridge over Chippewa Creek, near Montrose,
Ontario. 3

13141—March 7—Approving revised location of C.N.O.R. in unsurveyed
territory, Sudbury Mining Division, District of Algoma, mileage 659 to
mileage 68.5 from Sudbury Jct.

13142—March 7—Authorizing C.P.R. to construct additional
across 1s5th Street East, oth Avenue and 17th Avenue East,
Calgary, Alta. £

13143—March 6—Approving plan for twenty-foot
Creek, of C.N.O.R., Township of Sidney, Ontario,

13144—February 28—Authorizing G.T.P.R. to construct industrial spur
to premises of J. D. Clark & Co., in Block 41, D.G.S. 28 and 20, Parish
of St. Boniface, city of Winnipeg, Man,

13145—March 6—Authorizing G.T.P. Branch Lines Co. to cross high-
way on its Prince Albert Branch in south-west 3 32, Township 40, Range
26, west 2nd, Sas

13146—February 27—Approving Standard Passenger Tariff C.R.C. No.
162, of Quebec, Montreal & Southern Railway for a maximum fare of 3c.
per mile or fraction thereof.

13147—March 3—Extending time until
of work authorized in Order No.

under

at Wallace Ave.

tracks
in city of

arch over Jones

June 1st, 1011, for completion
11804, of September 27th, 1910,
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13148—February a7—Authorizing G.T.R. to construct spur to premises
of Hagersville Contracting Co., Ltd.,, Township of Walpole, Ontario.

131490—March 6—Authorizing C.P.R. to divert highway on its Moose
Jaw Northwesterly Branch at mileage 1033 and 110.6, Saskatchewan.

13150—February 27—Directing G.T.R. to file new plans for subway at
Brock Ave., Toronto, within 1 wonth, question of division of cost of work
to be deferred until filing of said plans,

13151—February 2a—Directing Atlantic, Quebec & Western Ry. under
penalty of $25 per day after May 1st, 1911, to provide a suitable farm
| crossing for James Collin, of Cap d'Espoir, Gaspe, P.Q.

13152—February 27—Rescinding Order 12849, of January soth, 1911, and
authorizing C.P.R. to operate three railway sidings along and across
Pardee Ave. and Liberty St, but not to comnect with siding belonging to
G.T.R. at Lot 30, Toronto, Ont,

13153—February s8—Refusing application of William Kerley, of St
Thomas, for an Order allowing him to sue the London & Lake Erie Railk
| way & Trans. Co. for $1,200 for running its raillway on Sundays,

13154 to 13157 Inc.—~March 7—Authorizing G.T.P, Branch Lines Co.
to cross certain highways on its Calgary Branch, consent granted by
Province of Alberta.

13158—March 1—Dismissing application of Township of York for an
Order directing G.T.R. to provide a level crossing for a new road to be
opened over Old Belt Line Railway,

13159—February 18—Authorizing Cobourg Water & Electric Co. to lay
| water main under G.T.R. at George St., Cobourg, Ontarlo,

13160—March 8—Authorizing G.T.P, to divert road in north-west ¥
Section 22, Township 44, Range 6, west 4th Meridian, Alberta,

13161—March 8—~Rescinding Order No. 12188, November yth, 1910,

13162—March 7—Directing C.P.R, to remove warehouse and grant a
lease at a nominal rental of $12 per year with renewal rights, and build.
|ing to be carefully moved, etc. Application of Matthias Meagher, of
Debec Jet., in Province of New Brunswick.
| 13163—March 8—Authorizing City of Fort William to maintain culvery
under C,P.R. at Sprague Street,
! 13164—February 21—Re Order No. 12520, of December roth, 1010, Res
| gina Rates Granting C.N.R. and C.P.R. leave to appeal to the Supreme
| Court of Canada upon and subject to certain terms and conditions,

13165—March o—Authorizing G.T.R. and N. St. C. & T. to operate
| trains over interlocking plant order by Order No. 0646, February izth, 1gre.

13166—March o—Extending until June 1st, 1911, time for completion
of work required by Orders 10613 and 111y, 12 and 13 May, 110

13167—March 7—Authorizing G.T.R. to construct spur to premises of
National Acme Mfg, Co., St. Henri, city of Montreal.

13168—February 24—Confirming agreement between city of Guelph and
CP.R. in regard to protection of certain crossings, ete,

13160—February as—Authorizing G.T.R. to construct subway at Salis-
bury Ave., village of Mimico., Ont., plany to be filed by April 1st, 1911,

13170—March 8—Authorizing payment of $3000 to G,T.R. deposited

by provisions of Order No. 7613, dated July asnd, 1900
13171—February 24—Approving plans of G.T.R. station at Guelph,
Ont., with proviso that satisfactory lavatory accommodation be pro-

| vided, and floor to be modern, of material other than wood.

13172 to 13184 Inc.—March g—Authorizing city of Toronto to cross with
its wires wires of Bell Telephone Company at various streets and
avenues in the city,

13185—February 29—Application J. & ). Taylor, Safe Works, Toronto,
Board Orders that note to jtem 35, page 47, Canadian Classification No.
| 15, be struck out, and that words “Safes of 1,000 pounds each or over”
’ be struck from the list of exceptions to the tariffs of cartage charges of
railway companles.

13186—March 7—Approving plans of proposed platforms and train shed
for Central Union Passenger Station at Ottawa.

13187-88—March o—Authorizing G.T.P. Branch Lines Co. to ecross high-
' ways in Province of Saskatchewan, approved by Saskatchewan Government.

13180—March to—Approving C.N.O.R. location through County of
| Lanark, Ont., from mileage 29 to 37.8,
13190—~March to—Approving plans of C.N.O.R., Shannonville Station,

| Ont.
’ 13101—February a—Authorizing G.T.R. to take certain lands in
and Empress Crescent, Toronto, Ont., to

| neighborhood of Jamieson Ave,
enable G.T.R. to comply with terms of Orders 8487, and 10196, dated 1sth
October and sth December, 1900.

13192—March to—Authorlzing city of Winnipeg to lay water main under
C.P.R. at Portage Avenue, at crossing of Pembina Branch.
l 13193—March o—Authorizing C.N.R. to cross certain highways shown
on location plan approved by Order 8050, dated oth September, 1000, high-
ways being situated in the Province of Saskatchewan, and approved by
Government of that Province,
! 13194—March ro—Authorizing Hydro-Electric Commission to cross with
| its Port Credit-Brampton lines wires of Bell Telephone Co.

13195s—March 1o—Extending until August 1st, 1911, time for completion
of installation of interlocking plant at Dana, Sask., by G.T.P. to cross
N.R., authorized by Order No. 11307, of July 26th, 1910,

13196—March 9—Directing that work authorized by Order 12066, of
October 22nd, 1910, being deviation of highway by G.T.P., be completed
| by 1st May, 1911, under penalty of $2s per day. Complaint of Local Im-
provement District, 23.C.y, Greenshields, Sask.

13197—March 7—Authorizing C.N.Q.R. to cross Notre Dame St. and
over Montreal Street Railway by overhead structure, and join tracks of
Montreal Harbor Commission in city of Montreal,

13198—March 13—Authorizing C.N.R. to cross certain hizhways shown
on location plan approved by Order No. 8590, dated November sth, 1900
highways being situated in the Province of Saskatchewan, and approved
by Government of that Province,

13100—March 11—Awhorizing Province of British Columbia to ecross
with highway C.P.R. c#led the B.C. Southern Railway, being 616 feet
in a northerly direction from iron post No, 28, near Hosmer Station, B.C.

13200—March r1—Authorizing Georgian Bay & Spaboard (C.P.R.) to
cross Trespass Road in Lot No. 6, Concession 11, Township of Thorah,
Ont., by means of a subway.

13201—March 13—Authorizing G.T.P. Branch Lines Co. to cross high-
Yay on its Prince Albert Branch in north-west % of 20-37-26, west and
Meridian, Saska‘chewan.

13202-03-04—March 11—Authorizing C.N.O.R. to cross public roads in
Township of Nepean, County of Carleton, Ontario,
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13205—March ro—Authorizing C.P.R. to construct spur to premises of
Virden Brick & Tile Co., near Virden, Manitoba.

13206—~March 1o0—Authorizing the Dominion Natural Gas Co., Ltd., to
lay gas main under C.P.R. (Tillsonburg & Port Burwell Branch), on Lot
17, 3rd Concession Township of Bayham, County of Elgin, Ontario.

13207—~March 10—Authorizing city of Toronto to cross with its wires
wires of Bell Telephone Company at Wolfrey and Bowden Streets.

13208—February ag4—Authorizing T. H. & B. Railway to construct spur
to premises of Canadian Westinghouse Co., Ltd.,, and across certain
streets and lanes in city of Hamilton, Ont,

13209—March 13—Authorizing C.N.R. to cross highways in Province of
Alberta with consent of Provincial Government,

13210—February z5—Directing G.T.R. to file plans for subway at
Church St., Mimico, Ont,, by st April, 1911,
1yotr—March r13—Authorizing C.N.Q.R. and N.T.R. to operate trains

over crossing authorized by Order 1945, November 1ath, 1906, without being
brought to a stop,

13a12—March 13—Approving revised location of C.,P.R., Regina, Saska-
North Saskatchewan Branch from mileage 77.95 (from Regina)

toon and
ta> a point on the north boundary of Section 33, Township 26, Range a5,
west and Meridian, to mileage 958, and from mileage 958 to mileage
132.69, a point on the Pheasant Hills Branch, In Section 1, Township 3s,
Range 28, west and Meridian,

13913—March 13—Authorizing C.P.R, to use and operate bridge No.
57.8, Teeswater Branch, and bridge 841, Toronto Section,

13014—March 13-Approving location of C.N.O.R, through unsurveyed

territory, District of Algoma, mileage 240 to s6o, from Sudbury Junction.

13215—February 27-Directing G.T.R. to restore rates on gas-house
coke from Buffalo, (River Street), Black Rock and Suspension Bridge,
New York, to the Ontario points shown in its special tarif C.R.C,, No. E.
o108, which were in effect the 1th of December, 1910, not later than a4th
April, 1011, application, Thos. Miles Sons, Ltd.,, Hamilton, Ont.

13216—March 13—Dismissing applleation of Kelly & Close, Port Arthur, ISlrcr(, Toronto, Ont.

Ont., re minimum rates on carloads of logs and plling aVeged to be exces-

sive as compared with the minimum rates charged on carloads of lumber. | President, W. McCredie; Secretary-Treasurer, D, O. McKinnon, Toronto,
. ’ -2 y o . »

13917—-March 13—Authorizing village of North Hatley, P.Q., to con-
struct highway crossing over B, & M. Ry.; question of cost of protection
reserved for further consideration,

13218—March 14—Authorizing G.T.P. Branch Lines Co. to eross high-
ways on its Calgary Branch between mileage so and g9, Alberta,

13219—March 14—Authorizing G.T.P, revised location of it line from
Section 8, Township 45, Range 2, to Section 21, Township 45,
west 6th, mileage 119.53 to mileage 104.04, Alberta,

11900—~March 1y—Authorizing Province of British Columbia to ecross
C.P.R. with a highway about four miles from Michael Station, B.C,
13091—March 1r—Authorizing C.P.R. to construct industrial spur to

premises of R. D, Lindsey, across Hawks Ave., and Lots 21 to 33, Block
a4, D. L., 141, city of Vancouver, B.C

13239—~March 13—Authorizing C.P.R. to open for carriage of traffic
without limitation as to speed its Moose Jaw Branch from mileage 145
10 118,78

13293—~March 13—~Authorizing Trenton Electric & Water Co. Ltd., to
maintaln its wires across G.T.R. near city of Belleville, County of Hast-
ings, Ontario.

13204—March 14
Manufacturers’ Association
ments,

13225—~March 11-Dismissing apolication of H, E.
peg, for carload classification on shipments of clgars,

13226~March 14—~Authorizing city of Lethbridge, Alta., to construct
overhead bridge on line of Coutts St., produced north of Baroness Road,
across yards of C.P,R,

13297—=March 14—~Authorizing G.T.P. Rallway to divert road in north.
east Y of Section 8, Township 15, Range 3, west yrd Meridian, District of
East Saskatchewan, Province of Saskatchewan.

132:8—January 17-—-Directing that Canadian Classification No. 15 be
amended to provide a minimum carload weight of not more than 24000
pounds for flaked or cooked cereals. Application of Battle Creek Toasted
Corn Flake Co., London, Ont,

Dismissing application of Canadian Piano and Organ
respecting  classification of musical instru-

Ledoux Co., Winni
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ENGINEERING SOCIETIES.

——

CANADIAN SOCIETY OF CIVIL ENCINEERS. — 1+ Dorchester Street
West, Montreal., President, C. H. Rust; Secretary, Professor C. H. Me-
Leod.

QUEBEC BRANCH-—

Chairman, P. E. Parent; Secretary, S.

a month at Room 4, City Hall
TORONTO BRANCH.

96 King Street West, Toronto, Chairman, H. E. T. Haultain ; Secretary,

A. C. D. Blanchard, Engineering Building, Tsronto University, Toronto,

Meets last Thursday of the month,

MANITOBA BRANCH--

Secretary, E. Brydone Jack. Meets first and third Fri f h

month, October to April, in University of Mnn{tobrn. W';l:n‘i;,e[.o e
VANCOUVER BRANCH-

Chairman, Geo. H. Webster; Secretary,

Block, Vancouver. Meets

OTTAWA BRANCH-—-

Chairman, A. A. Dion, Ottawa; Secretary,
Ry., Cory Bldg.

MUNICIPAL ASSOCIATIONS,

ONTARIO MUNICIPAL ASSOCIATION.—President
Mayor, St. Thomas, Ont ; Secretary-Treasurer,
County Clerk, St. Thomas, Ontario, !

FINTON OF ALBER1TA MUNICIPALITIES.—P
Deer, Alta.; Secretary-Treasurer, John T. Rntﬁfd:;e‘élg;enﬁn?‘?l;n“

S. Oliver. Meectings held twice

H. K. Dutcher, 4o-a1 Flack
in Engineering Department, University

H. Victor Brayley, N. T.

Mr. George Geddes,
Mr, McKay.
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FHE UNION OF CANADIAN MUNICIPALITIES.—President, W. Sanford
Evans, Mayor of Winnipeg; Hon. Secretary-Treasurer, W. D. Light.
hall, K.C., ex-Mayor of Westmount.

HE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Mayor Reilly, Moncton; Hon, Secretary-Treasurer, J. W. McCready,
City Clerk, Fredericton. .

INION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. E.
McMahon, Warden, King s Co,, Kentville, N.S.; Secretary, A. Roberts,
Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Hopkins, Saskatoon; Secretary, Mr. J. Kelso Hunter, City Clerk,
Regina, Sask.

CANADIAN TECHNICAL SOCIETIES.

ALBERTA ASSOCIATION OF ARCHITECTS.—President;
Secretary, L. M. Gotch, Calgary, Alta,

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—President,
I. L. R. Parsons, Regina; Secretary-Treasurer, M. B, Weeks, Regina

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N. Me-
Murchy; Secretary, Mr. McClung, Regina,
BRITISH COLUMBIA LAND SURVEYORS’ ASSOCIATION.—President,
S. Drewry, Neison, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria,

G. M. Lang;

W
B.C

BUILDERS, CANADIAN NATIONAL ASSOCIATION.—President, E. T.
Nesbitt; Secretary-Treasurer, J. H. Lauer, Montreal, Que.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—Presi-
dent, Charles Kelly, Chatham, Ont.; Secretary, W. A. Crockett, Mount
Hamilton, Ont.

CA!‘{ADI.AN CEMENT AND CONCRETE ASSOCIATION.—President,
Peter Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide

CANADIAN CLAY PRODUCTS' MANUFACTURERS’ ASSOCIATION.—

CANADIAN ELECTRICAL ASSOCIATION.—President,
Niagara Falls; Secretaiv, T. S. Young, Canadian Electrical N=ws, Toronto

CANADIAN FORESTRY ASSOCIATION.—President, Thomas South
vorth, Toronto; Secretary, James Lawler, 11 Queen’s Park, Toronto.

CANADIAN GAS ASSOCIATION.—President, Arthur Hewict, Gen
Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary.
Treasurer, Hamilton, Ont

CANADIAN GAS EXHIBITORS'
Treasurer, A. W. Smith, 52 Adelaide Street

N. W. Ryerson,

ASSOCIATION.—Secretary.

East, Toronto.

. CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—President,
. Doan, M.D., Harrietsville, Ont.; Secretary-Treasurer, Francis Dagger,
1 Richmond Street West, Toronto.

CANADIAN MINING INSTITUTE.—-Windsor Hotel, Montreal. Presi-
dent, Dr. Frank D. Adams, McGill University, Montreal; Secretary, H.
Mortimer-Lamb, Montreal,

CANADIAN RAILWAY CLUB.—President, H. H, Vaughan; Secret
James Powsll, P.O, Box 7, St Lambert, near Montreal, P.Q. - 270

CANADIAN STREET RAILWAY ASSOCIATION.—President,
Donald, Manager, Montreal Street Railway ;
Bay Street, Torouto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—President,
Fernow, Toronto; Secretary, 7. W. H. Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, Presi.
dent, J. Duguid; Secretary, C. L. Worth, 400 Union Station. Meets
third Tuesday each month except June, July, August.

DOMINION LAND SURVEYORS.—President, Thos. Fawcett, Niagara
Falls; Secretary-Treasurer, A. W. Ashton, Ottawa.

EDMONTON ENGINEERING SOCIETY.—President, J.  Chalmers;
Secretary, B, F. Mitchell, City Engineer’s Office, Edmonton, Alberta,

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, A,
D. Campbell; Corresponding Secretary, A. H. Munroe.

ENGINEER’S CLUB OF TORONTO.—6 King Street West. President
Killaly Gamble ; Secretary, R. B. Wolsey. Meeting every Thursday evening'
durnng the fall and winter months. »

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr, G.
Kapp; Secretary, P. F. Rowell, Victoria Embankment, London, W.C.; Hon,
gecreury-'l'reunrer for Canada, Lawford Grant, Power Building, Montreal,

ue.

INSTITUTION OF MINING AND METALLURGY.—President, Edgar
Taylor; Secretary, C. McDermid, London, England, Canadian Members of
Council :—Prof. F. D. Adams, . B, Porter, H. E. T. Haultain, and W. |,
Miller, and Messrs. W *. Trewartha-James and J. B. Tyrrell,

MANITOBA LAND SURVEYORS.—President, George McPhillips ;
Secretary-Treasurer, C. G Chataway, Winnipeg, Man, B

NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Shdaey
Mines, C.B.; Secretary, A. A. Haywsrd

NOVA SCOTIA SOCIETY OF ENGINEERE, HALIFAX.—President S.
Fenn; Secretary, J. Lorne Allan, 1¢ Victoria Road, Halifax, N.S, 3

ONTARIO PROVINCIAI. GOOD ROADS ASSOCIATION.—President
W. H. Pugsley, Richmond Hill, Ont.; ary, J. E. Farewell, Whitby.

ONTARIO LAND SURVEYORS' ASSOCIATION.—President, J. Whit.
son; Secretary, Killaly Gamble, 703 Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, F.
S. Baker, F.R.LB.A., Toronto. Ont.; Hon. Secretary, Alcide Chausse, No. g
Beaver Hall Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Alfred T. qe
Lury, Toronto; Secretary, J R. Collins, Toronto.

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGILL UN.
VERSITY.—President, H, P. Ray; Secretary, J. P. McRae.

WESTERN CANADA IRRIGATION ASSOCIATION.—Presid
o e T el i WA Boidon; Mo ™

D. Me-
Secretary, Acton Burrows, rgy

Dr.

Bierce O N CANADA RAII WAY CLUB.—President, Grant ‘Hall: Secre.
tary, W. H. Rosevear, 1g9 Chestnut Street, Winnipeg, Man. Second Mo

day, except Tune, July and Zugust, at Winnipeg.
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Readers will confer a great favor by sending i i i
i 3 g In news items from time to time. We are i
: ; : : . . particularly eager to
j get notes regarding ?ngmeermg work in hand and projected, contracts awarded, changes in slaﬂ's.yetc.g
Printed forms for the purpose will be furnished upon application,
v e
TENDERS PENDING. Winnipeg, Man., cast iron pipe..Mar. 20 Mar. ¢ 42
S Welland, Ont,, waterworks o ¥
In addition to those in this issue. PUDE  .seovsan 'Apr 3 Mar. 16 06
. \\'innipcg' Liﬂn f.r:.l. ...“ . '. o . . ar. . b
o Fgrtheé'_ information may be had from the issues of | covers ... ... .. l-]-“~~\~ . -.‘-I?(-l.\l'r 4 Mar. 16
e anadian Englneer referretho. \\lnni[_)cg. Man > pumping ma- . PR ' 122
R qug::;rs Skt Paia “Ht(l:l(:l‘::l) ”.l. terarasiaeeinn, Apr. s Mar. 23. 66
Brantford, Ont., pavement ..... Mar. 30.  Mar. 16 66 | Winnipeg ‘1\1'\11(”1'“')"“] £+ i v Al
Brantford, Ont., four bridges...Apr. By Mar. 16. 44 pipe e oy Py whter
Calgary, Alta., chalets ......... Apr. 1. Mar. 16. 4;2 Winnipeg, Man., orn amenta s Ny 11 s
Gpelph, Ont., pavement ....... Mar. 3o0. Mar. o. 66 lighu'nx ﬂ:‘m’l'_‘rd(-ln.mu-xu.n\l .
K:ng;»ton, Ont., steel bridge....Apr. s. Mar. 16. 66 | Winnipeg, Man ;nnz ......... + s i
Leeville, Sask., schoolhouse ....Apr. 13. Mar. o. 420 | Winnipe s A\l.m-' | o ldg. ..} . 1 i e
Mmmtgna§ PO, Man, bedee &, Man,, school bldg...Mar. 30. Mar, 23. 482
BRISDICTS). S s ofovid it Heionty Apr. 1s. e
Moose Jaw, Sask., sewer and & b e g al ey
Water eXtenSIONS ...z, Apr. 10. Mar. 2 o
Moose Jaw, Sask., main drainage e T o s,
A SR (S L Apr. 10. T
Y AR R e R p Feb. 23. 66 ith '?(o:'lt"?'. Q“ﬁ—-lvndms w.l be received until April
AT R s Rtne Mar. 29. Feb. 23. 54 Po;llay))d ‘.‘nr‘ the following : Ballast stone, concrete stone,
Ottawa, Ont., concrete bridge..Mar. 31. Mar. 2. 390 | Specific: cement, rails, sand, steel bars, yellow pine timber.
el hedns ;li):]utljal\llonsl.'}n(l“_hu»ms of tender may be had upon applica-
Bhpararus ..., ... ...Apr. ; aty. Montirers 'cO%ie, Chief Enginee d - Se:
B One. public bullding 0 iaE 26 E 4 L A st Y o
at Portage la Prairie....... Apr. rockville, Ont.—Tenders wil ' receive i
Ottawa, Ont., armoury . ... ..... Agr. g M:;‘- :g 440 l‘7th. 1911, for the (‘nns:rurt;m“n]f ].N(«";;t-‘r:-\t:-dﬂ:::fll API“{
B Ot whart e o 9. 4"19 South Lake Bridge across the Gananoque River i ”' _‘»);.‘ ‘.1(,
Prince Albert, Sask., intercepting L 419 | ship of Leeds. E. R. Blackwell, County En "”l‘l-"f (f'“”’
S TR PR L L T T Apr. 15.  Mar. 16 66 | House, Brockville, Ont, . T
Rouleau, Sask., mains, valves, a7 ) 1 Ottawa, Ont.—Tenders will be received until April 12th
T DO PN A Apr. ‘4. Mar. o. 64 | 1911, for the construction of a public | ing at Wolfville.
Saskatoon, Sask., intercepting 2 *[N.S. Plans and specifications ;nlnd l‘:nn,nm«l)(fh?tnz.lrlnr\l\(:']‘fr\;l]ll‘)(:
: S RS PR e Apr. 14. Mar. o. 66 s("]g‘r.l and fornls of tender obtained on application at the
rampton, Ont., pavement ..... Apr. 17.  Mar. 2 66 | Oce of Mr. C. E. W. Dodwell, Ristrict Engineer, Custom
Calgary, Alta., pipe line ........ Apr. 8.  Mar. 23, 48, | [louse, Halifax, N.S., at the post office, Wolfville, N.S
Calga_f}’, Altaq, wellss & L o i i Mar. 31. Mar. > | at the office of R. C. Desrochers, Secretary spartment of
o4 3 23. 482 | . 1 , Secretary, Department of
ggderlch, Ont., municipal bldg..Apr. 15.  Mar. 23 482 | Public Works, Ottawa %
t i z . Os | .-. .
1n§§§t:n,b$lréti.ﬁ work on chem- g »kaurnnby, ont.—l(‘.n(,l(‘rs‘_ will be called for up to May
Montre;i]l s gi;er ..... v ..f....éApr. 1. Mar. 23. 482 ;;-\(.( 1911, by the .\hllll(‘ip.‘l.lll.\' of Burnaby, for the delivery
appr(’,ach 3 ry wharf an 16,500 fm't_nf water main pipe, ranging from 18 inches
e ;:Sk ...... i aMar. 29.  Mar. 23,  48;|'© ‘~‘T”"'h"~ in diameter,
; .» car barns an oron —1e 5 Wi
BOWer BouseT .ol o ni 08 A Ta Mar. 2 the Chnirn:Z'n (?f’ntth };( r']d(;rbf“ l'” o sy n(](ll:(:SS('d v
North Toronto, Ont., cross arms, e A% April 4th, 1911 it et e R R
S SN e Mar. 3o. 2 (A A halt paveme >
Ottawa, Ont., old Custom Bldgs. Apr. -8 Mok 23 73 (B) Biblths cment on five streets.
i s inde g 481 pavements on two streets,
A e engine (C) Asphalt block track allowance
5 i e o 2 ock track allowance on one street.
' [REERTREE pr. 1o. Mar. 23. 481 (D) Granite block track allowance, two s
Ottawa, Ont., meters, etc Apr. 6 : (E i Sl e g
D merer, B Agr g l\l&ar. 23. 481 (F) Scoria block track allowance, two streets.
B ot Duni. building“Apr: Ig. MZ: 23. 482 ((‘.)) Eren@fl wood I)IQ(-}; track allowance, one street.
Saskatoon, Sask., cement side- ’ e - e (H it o v i
eRtlec o s 2 Apr M G )}Soncrcle A AR,
Saskatoon, Sask., water ﬁltra-t..(.)x:‘l e, o e 73 Toronio el Marms .G, H, s, Ol SN
LB SRR g [ Mar. 31. ar . i i
Saskatoon, Sask., franchise for1 o o s s 1 Tt;ronto, Ont:—Tcnd(‘rs . o A g e o
Strcet railway: . c.. ool e Apr. 3. Mo 3 \\(?e“, If:)r the various trades required in the erection of the
Swan River, Man., steel bridge..Apr. 1s. Feb. 16, = Ro:él m}lg Bl.“ldmg' corner of College St. and Dovercourt
B B ceios o o Mar. 23. 42?? St : 'i‘oron::)rkc' Horwood & White, Architects, 28 Toronto
Saskatoon, Sask., store ........ Mar e X
B Ottt b bl 31. Mar. 23, 482 L Toronto, Ont.—Tenders will be received until April 1st,
L e Sl P fond A thl:x.'clfxor th'e erection of the North Broadview Presbyterian
B O e 5 P} 2. -;)3 - Symons & Rae, Architects, 25 Toronto St., Toronto.
Toronto, Ont., integrating Heh 0 IStToronto, e L yes il dis P L e
Wattmeters  ;........ o THET ar. 28. Mar, 23. 73 ?le 1 lghu’ i D eaesi stuuized n tht: Wecilon) of
Bkoito, Ont., coper Wi, Mag a8 Micy z mw school on Caledonia Road. Plans and specifications
Toronto, Ont., club house.. JApr. 'yl Mar. 23 8 \\V'al‘l'{,be seen at the office of the Board, City Hall. W. C.
Toronto, Ont., sewers ......... Mar. 28. Mar. 23 482 vkinson, Sec.-Treas.; W. W. Hodgson, Chairman of Com-
V‘,Ctor}a, B.C., school building.Mar. 20. Mar. lg' 4; ot eiieudon, - Técans.
Victoria, B.C., court house.....Apr. 3. Mar, 23: :gz il b Ont.——Ten_ders % beameeiend. antil Avritasth,
911, for concrete paving, etc., hardwarz, and stable fit-
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tings required in connection with the East Toronto fire hall.
Plans and specifications may be seen at the office of the
city architect, City Hall, Toronto. G. R. Geary, Mayor,
Chairman Board of Control, City Hall, Toronto. 1
Toronto, Ont.—The time for receiving tenders for wiring
exhib’tion buildings is extended until noon, Tuesday, April

1ith, 1911, G. R, Geary (Mayor), Chairman, Board of Con-
trol, City Hall, Toronto.

Oakville, Ont.—Tenders will be received until April sth, |
1911, for the following works:—A, labor for pipe-laying; |
D, furnishing cast-iron pipes and specials; E, furnish ﬁrcl
hydrants, valves, etc. Plans and specifications may be seen |
at the office of the Engineers’, 204 Mail Building, Toronto.
C. G. Marlott, Chairman; Geo. Hilmer, Mayor; P, A. Bath, |
Commissioner, Board of Water and Light Commissioners, |
Oakville. Chipman & Power, Engineers, Toronto,

Welland, Ont.—Tenders will be received until the 6th |
of April, 1911, for the supply and delivery of various articles
of timber, hardware, castings, oils, etc,, for use on the Wel-
land Canal and its branches, for the year 1911-1912. L. K, |
Jones, Sec. Dept. of Railways and Canals, Ottawa,

Cuelph, Ont.—Tenders will be received until March |
soth, 1911, for the construction of the cement sidewalks
required to be laid by the city during the current year.
Also for the supply of sewer pjpe and Portland cement re-
quired this season. Further information to be had at City
Engineer’s Office. Jas. Hutcheon, City Engineer, Guelph.

London, Ont.—Tenders will be received until April jrd,
1911, for new watering carts and repairs to the old carts,
Specifications and information regarding same may be ob
- tained at che office of the city eng.neer. Hubert Asphlant,
Chairman No. 3 Committee, Geo. W. Wright, Acting City
Engineer, London, Ont, ] : ]

Odessa, Ont.—Tenders will be received until April 1sth, |
1911, for any or all parts in the erection of a brick Metho-
dist Church in the village of Odessa, Ont. Plans and
specifications may be seen at the office of J. C. Fraser,
Odessa. J. C. Bell, Chairman, J. S. Fraser, Secretary of
building committee, -

Fort Willlam, Ont.—Tenders will be received until April
sth, 1911, for all labor and certain mntcn_al necessary, in
connection with the laying of 18-in., 14-in., 12-in., 8-in.
water mains and making and installing the necessary con-
nections, valves, hydrants and manholes. John Wilson,
City Engineer, L p :

Winnipeg, Man.—Tenders will be received until April |
1oth, 1911, for the construction of boiler shops, \\jnnmpcg,
and transfer table, Winnipeg shops. Plans and specifications
can be seen at the office of Frank Lee, Division Engineer,
Winnipeg.

Winnipeg, Man.—Tenders will be received until April
sth, 1911, for supply of so h.p. gasoline or steam traction
engine. Specification and form of tender may be obtained
at the office of the city engineer, 223 James Avenue. M.
Peterson, Secretary, Board of Control Office, Winnipeg.

Winnipeg, Man.—Tenders will be received until April
4th, 1911, for the supply of from 25,000 to 30,000 barrels of
cement, to be delivered f.o.b. cars city yards. Specifications
and form of tender may be obtained at the office of the City ;
Engineer, 223 James Avenue, M. Peterson, Secretary, Board
of Control Office, Winnipeg,

Winnipeg, Man.—Tenders will be received until April
7th, 1911, for the erection and completion (except plumbing,
beating and lighting) of a sanitorium building for the Man-
iteu Sanitorium Company, on Lakeview Beach, Little Mani-
tou Lake, Sask. Herbert B. Rugh, Architect, Union Bank
Building, Winnipeg,

Winnipeg, Man.—Tenders will be received until April |
sth, 1911, for the construction of freight office, Fort William. |
Plans and specifications can be seen at the office of Frank |
Lee, Division Engineer, Winnipeg,

Winnipeg, Man.—Tenders will be received at the office
of the Winnipeg Public School Board, up to 5 p.m., on
Tuesday, April 11th, for the erection of a twelve class room
addition to the Strathcona School, on McGregor and Bur-
rows Streets. For plans and specifications apply to J. B.
Mitchell, Comm. of Buildings, School Board Office. R. H.
Smith, Secretary-treasurer, W.P.S.B., Winnipeg.

Winnipeg, Man.—Tenders will be received until April
3rd, 1911, for the supply of labor and materials required
for the erection of two (2) patrol houses and stables, near

Tyndall, Man., and Lac du Bonnet, Man., according to
specifications, which may be obtained at the office of Smith,
Kerry & Chace, Power Engineers, Carnegie Library Build-
ing, Winnipeg. M. Peierson, Secretary, Board of Control
Office, Winnipeg.

Saskatoon, Sask.—Tenders are being called for a six-
storey departmental store, which will be erected on 21st
street on the west side of the C.N.R., at a cost of $200,000.
It will be known as the Taylor department store and the
project is being backed by eastern promoters. The property
will be 125 feet square and the two lower stores will be
practically glass.

Regina, Sask.—Tenders will be received by the City
Commissioners until April 1sth, 1911, for the construction
of approximately seven miles of street railway track laying,
consisting of ordinary construction and track laying in
pavement. L. A, Thornton, City Engineer, Regina.

Regina, Sask.—Tenders will be received until April 17th,
191 l,_for the supply of 46,000 square feet of galvanized iron
sheeting for the sewage disposal works. A. .J. McPherson,
City commissioner, Regina.

Regina, Sask.—7Tenders will be rece.ved until April Sth,
1011, for the erection of a large college building in Regina,
Sask. Plans and specifications can be seen at the office of
J. H. Oliver, 406 Darke Block, Regina, Sask., also the
Builders’ Exchange, Winnipeg, and office of Brown & Val-
lance, Architects, Canada Life Building, Montreal. J. H.
Oliver, Act:ng Bursar.

Coleman, Alta.—Tenders will be received until April 1st,
for the erection of one concrete bridge across McGillivray
Creek, West Coleman, also one concrete culvert across Nez
Perce and Fourth Street, Coleman. Robt. Holmes, Chair-
man _of Works Committee, Coleman,

Edmonton, Alta.—Separate sealed tenders registered and
endorsed “Tenders for Court House (a), (b), or (c),” will
be received until April 8th, 1911, for the supply and con-
struction of: (a) Plumbing, sheet metal; roofing and heat-
ing. (b) Electric conduit wiring. (¢) Tile and marble,
required in connection with the completion of the Court
tlouse, Edmonton. Plans and specifications can be had at
the engineer’s office, new Parliament buildings, Edmonton,
or at the branch office of the Department of Public Works,
Calgary.  John Stocks, Deputy-Minister of Public Works,
Edmonton,

Vancouver, B.C.—Tenders will be received until April
20th, 1911, for one 85-foot ladder truck, and one chemical
engine for the Vancouver Fire Department. Specifications
may be seen at the Fire Chief’s Office, No. 2 Fire Hall,
Seymour St. Wm. McQueen, City Clerk, City Hall, Van-
couver,

Victoria, B.C.—Tenders will be received until the 1oth
day of April, 1911, for the erection and completion of a
large one-room school building at Hammond in the Dewd-
ney Electoral District.  Plans and specifications may be
seen on and after the 17th of March, 1911, at the offices of
E. W. Beckett, Secretary of School Board, Haney, B.C., the
Government Agent, New Westminster, and F. C. Gamble,
Public Works Engineer, Dept. of Public Works. Victoria.

-,
CONTRACTS AWARDED.,

Sydney, N.S.—The wreck of the Quebec Bridge will be
brought to Sydney and will be manufactured into various
forms by the Dominion Iron and Steel Corporation. The
Steel Company has purchased from the Koenig wrecking
firm which bought contorted mass from the Government,
the entire right to the ownership and removal of the bridge
wreckage. When the bridge collapsed 12,000 tons of steel
had been put up. Some of this cannot be secured because
it is lying beneath water, 2

Montreal, Que.—The contract for the huilding of the
first section of the Quebec and Saguenay Raidway extending
from just below Ste. Anne de Beaupre to Mux*av,, a distance
of 56 miles, has been awarded to Mr. M. J. O’Brien, rail-
road contractor. The contract will involve thg expenditure
of nearly two million dollars. ! _ .

's Falls, Ont.—The contract for double tracking
the sCmI!"I'{. bitwe'en Smith’s Falls and Bathurst has been
awarded to Messrs. Jones and Girouard, of Ottawa.
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Performance of Contract

GUARANTEEING OF CONTRACTS
AN IMPORTANT CONSIDERATION

London Guarantee & Accident Company

Limited
We issue bonds guaranteeing the due completion of
contracts.  The era of the Personal Surety with its un-
satisfactory features is gone.  The necessity of a Guarantee
Company’s bond is now recognized by the Provincial Govern-

ments, Municipalities, Financial Institutions, Railroads and
Industrial Firms.

This modern plan has many advantages over the personal
surety, and a really responsible Contractor is assured, owing
to a system of rigid investigation, that he will not have to
meet the competition of men financially irresponsible. The
elimination of undesirable Contractors, therefore, resulting
from the introduction of a compensated surety, works to the
advantage of owners and contractors.

The owner desires a bond which shall guarantee the
performance of a certain contract. Dependable Contractors,
with adequate resources for carrying out their work, will
have no difficulty in obtaining such a bond for a consideration
from a strong Company, such as the “London.” He 1s thus
under no obligation to anyone, and the owner need have
no fear of being confronted with serious legal difficulties,

such as might arise in enforcing a bond signed by personal
sureties.

Full particulars as to rates, etc., on request.

London Guarantee & Accident Gompany

Limited
Corner Yonge and Richmond Streets D. W. ALEXANDER
TORONTO Manager for Canada
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Brantford, Ont.—Messrs. Schultz Bros., of Brantford,
were the successful tenderers for the new post office in
Tillsonburg.

Toronto, Ont.—The Grand Trunk Railway has awarded
the Sydney, C.B., Mills contract for 40,000 runs of steel 1a.is,
to replace 260 miles of tracks in Western Ontario. The
contract amounts to more than one million dollars.

Burnaby, Ont.—The Municipality of Burnaby has award-
ed the contract for the supply of eighty Ludlow hydrants at
a total price of $3,333.67, to Messrs. Crane & Company.
Evans, Coleman & Evans secured the contract for eighty
tons of pig lead at $3.70 per 100 ibs

Welland, Ont.—The Board of directors of the Page-
Hersey Iron Tube and Lead Company, have awarded the
contract for their new plant at Welland to Messrs, David
Dick & Sons, Limited, of Welland. The price of contract
is about $150,000.

Welland, Ont.—Messrs, David Dick & Sons, Ltd., Wel-
land, have been awarded the contract for a $25,000 building
for the Canadian Automatic Transportation Company, Ltd,

Welland, Ont.—The contract for the new building for the
Welland Club has been awarded to Mr. McKissock, of
Toronto. Work has begun on the contract and the building
is to be done by June 1st. The building, work on grounds,
ete,, will cost about $20,000.,

Winnipeg, Man.—Messrs, James McDonald & Company
have been awarded the contract for 100 miles of railway
grading and ballasting of the Alberta Central Railway, 64
miles west of Red Deer and 36 east. The price is $25,000
a mile, a total of $2,500,000.

Winnipeg, Man.—The Grand Trunk Pacific awarded
contracts for $17,000,000 worth of work in the West. There
will be 265 miles of main line track laid, as well as 200 miles
turtner grading on branch lines.

Winnipeg, Mun.—In connecton w.th the Souris water-
works, the contract for building the power house was
let to Messrs. Kitchen Bros., of Souns, at $3,200. Mr. M.

S. Holmes, of Portage la Prairie, was awarded the contraci
for all work 1n connection with the laying of the water and
sewer p.pes, at a price amounting to about $39,000.

Winnipeg, Man.—The board of control decided to ac-
cept the tender of the Canadian Mineral Rubber Company,
of Toronto, for the supply of from 1,000 to 1,500 tons of
asphalt, as required, during 1911, at $25 per ton. The
same company had the asphalt contract last year, Ship-
ments are to commence as soon as navigation opens. Dunn
Bros. are local agents for the company. The question of
duty was raised for the first time this year. Asphalt is now
on the free list, but it has been hinted that a different read-
ing of the tariff schedule may be enforced, putting a duty
on asphalt into Canada. The contractors, however, have
undertaken the responsibility on this score, so that the price
will be $25 net per ton of 2,000 pounds, delivered in Win-
nipeg.

Edmonton, ARa.—The contract for the sixty miles grad-
ing on C.N.R. main line, west from Entwistle to Wolf Creek,
has been awarded to D. F. McArthur,

Edmonton, Alta.—The different contracts that have been
let by Messrs. Phelan & Shirley who were awarded the con-
tract for the building of the Grand Trunk branch line south-
west from Biggar are as follows: James Fitzgerald, one
mile to the 21st mile, inclusive. Biggs & Clement, 22nd
mile to the 33rd mile, inclusive. James A. Foy, 36th mile
to the 30th mile inclusive.

Strathcona, Alta,—The tenders for the supply of elec-
trical machinery to be installed in the municipal power plant
that were acoepted are: 600 k.w. generator, 80 per cent.
power factor, 150 r.p.m., to Chapman and Walker, Toronto,
for $10,160,.00. Burnham regulator for generator, to Gor-
man, Glancey & Gritdley, Edmonton, for $750.00. Engine
to run generator, 8o per cent., Goldie & McCulloch, Galt,
$12,000.00. Smoke stacks, fans, connections, etc., 2 feed
pumps, to Canada Foundry Company, $1,167.00.

Vancouver, B.C.—The contracts for the building of the
new pavilion for Stanley Park and also for the new band-
stand, were let to W. G. Patterson, of Cedar Cottage. The
contract for the building of the pavilion was let for the sum
of $12,250.00 and the bandstand was for $1,48s.

Victoria, B.C.—The contract for the paving with asphalt
of View Street and Fort Street, between Douglas Street and
Cook Street, has been awarded to the Worswick Paving
Company, i

Howe Sound B.C.—The Rainy River Gravel Co., of
Howe Sound, B.C., has awarded contracts for erection of
bunkers, 2,000 cubic yards capacity, to Egdell & Dixon,
Vancouver, and for gravel washing plant, rock crushers,
etc., to the Jenckes Machine Company, Sherbrooke, P.Q.
Cartwright, Matheson & Company are the consulting en-

gineers,
R —

RAILWAYS—STEAM AND ELECTRIC.

Montreal, Que.—The dates far the opening of the Can-
adian Pacific Railway’s summer Hptels are as follows: Al-
gonquin Hotel, June 20th; the Inn, July 1st; Banff Springs
Hotel, May 15th; Chateau Lake Louise, June 1oth; Emerald
Lake Chalet, June 15th; Glacier House, May 1st.

Montreal, Que.—The Canadlan Pacific Railway will
shortly call for tenders for a concrete bridge about soo feet
long at Graham’s Station, Ont.

Welland, Ont.—Messrs. Laughlin who have just secured
a charter for an electric railway through Welland town are
n_rrangmg’ to go to work at once, and expect to have the
line completed in about four months.

Toronto, Ont.—The Grand Trunk Railway has ordered
40,000 tons of steel raiis from the Sydney, C.B., mills, to
replace 260 miles of its tracks in western Ontario. The
order amounts to more than $1,000,000. The company will
s'hllp 209 miles of displaced crack to the west for yards and
sidings on the Grand Trunk Pacific. Some of these rails
have been  n use since 1860, but are still good, having been
imported from England, Being only 56 pound and 65 pound
rails, they are too light for heavy through traffic. Another
order may be placed with the Soo corporation this summer.

Toronto, Ont.—The work on the series of subways which
are being constructed by the Grand Trunk Railway over all
the level crossings between Queen Street and Mimico, the
bridge over the Humber River, and the elevation of the
lr.xcks 1S progressing. Men are at work digging the founda-
tions for the concrete subways. These will be fourteen feet
clear above the roadway. The new bridge at the Humber
will be perfectly level, with no superstructures, ‘and it will
be four tracks wide. [t will be about 200 feet long. The
company will employ a large staff of men. and after about
April 1st work will be rushed. y

Toronto, Ont.—T}, plans of the Grand Trunk Railway
for its proposed new bridge over the Humber River have
been approved by the Minister of Public Works, subject to
certa.n conditions, which wil] effectually, it is said, safe-
guard the public interest. It js stipulated that the com-
pany must agree to leave a sufficient opening for the flow
of water, and the department will determine the require-
ments in this respect. At the time of construction the com-
pany must, according to the order, if so directed by the resi-
dent engineer of the department, excavate a sufficient
amount from the bed of the river at the bridge to ensure
diminution in the present area of flow, and if at any time
navigation interests demand that this area be increased the
company must bear all the expense of carrying out the de-
partment’s order for further deepening of the channmel. It
is further stipulated that the company shall assume all lia-
bility for damages to lands above the bridge through flood-
ing either because of ice jams or other causes that might
be due to the erection of the bridge.

Winnipeg, Man.—Over 5,000 miles of wire will be used
by the Canadian Pacific this year in building new fences
along their lines in the prairie provinces. This quantity of
wire will build 700 miles of fence, which is the amount sug-
gested for the work of the year. The fences are seven
strands high, the wire used being the class without barbs.
Some of the old fences will be replaced, but for the most
part the wire will be used in the construction of fences where
there are none at the present time. The work of building
is to be done by contract; the company supply the posts, the

i lying the wire and doing the work. This
contractors supplying :
latter will be done by one of the local companies.
Man.—Superintendent Fisher, of the C.N.R.

Swan River, that the rail :

i 'n recently and announced that the railway com:
was in town re w steel bridge over the river here, the
pany would build a ne 0,000. The company wi]] a]
estimated cost being over 8:n'¢:il in making a park on us.(;
co-operate with the town €O
east,
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Notable Crushing Plant

DESIGNED AND ERECTED BY US

VIEW No. 5

This view in Laurin and Leitch’s crushing plant,
Montreal, should be studied in connection with
the view shown on March 2nd and that in the
next issue. The fines are elevated to storage
bins. The oversiege drop into the coarse rock
bin, which feeds 4 No. 6 crushers, shown in next
issue. Send to sales offices, Montreal, Toronto,
Cobalc, Winnipeg, Calgary, Vancouver, for photos

and bulletins regarding the larzest crusher in

Canada.

Sctreens 6 ft. x 22 ft. with 27, in. openings
(during construction).

ALLIS-CHALMERS-BULLOCK

3 5 LIMITED

Galvanized Wire Machine Banded Wood Stave Pipe
Continuous Stave Pipe

RESERVOIR TANKS

For City and Town Water Systems, Fire Protection, Power Plants,
Hydraulic Mining, Irrigation, etc.

MANUFACTURED BY

PAciric CoastT Pire Co.

LIMITED
Factory : 1551 Granville Street, VANCOUVER, B.C.

P.O. Box 563. Full Particulars and Estimates Furnished.
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Edmonton, Alta.—The C.N.R. will commence construc-
tion this summer of the quarter million dollar bridge on the
main line west over the Pembina and Macleod rivers.

Pincher Creek, Alta.—Word has been recelved here from
the promoters of the Alberta Pacific Railway in New York
that good progress is being made in the matter of securing
the necessary capital for the construction of at least one
hundred miles of the road this year. The survey of the
line has been completed and the
the international boundary line, so
lost in preliminary work. Under the
granted by the prov.ncial legislature, at least thirty miles
of the road from Pincher Creek must be built this year, or
the charter will lapse. That the company means business
and will push the work ahead this summer there is no doubc.

Vancouver, B.C.—It is understood that Mr. Edward
Bath, one of the highest engineering authorities in England,
will be in Vancouver in the course of a week on his way
to Quatsino Sound to investigate conditions as to its com-
plete suitability as a port for the C.P.R. In addition to
the harbor possibility, Mr, Bath is concerned on behalf. of
other undertakings having interests in the district of Quat
sino Sound,

that no time will be
terms of the charter

B .

LIGHT, HEAT AND POWER.

Peterboro, Ont.—The F. R. J. MacPherson Co., contrac-
tors for electrical work and plumbing, have secured a large
contract at North Bay for the installation of the heating
and plumbing of the new convent which is being built. It
is expected that about two months will be required for the
completion of the work,

Toronto, Ont.—The Hydro-Electric Power Commission

final .location made from |

will at once call for tenders for material for some eight or|

ten miles of transmission l'nes from a point on the Severn
River to the towns of Midland and Penetanguishene. The
tenders will a'so include material for necessary transformer
stations. The object is to supplv both the municipalities
mentioned with hydro-electric power, Actual work of con-
struction both on the lines and the transformer stations,
will be carried out by the commission. Tt is hoped to be
able to surply both towns with power by June 1st,
Edmonton, Alta.—City Engineer Latornel has prepared
the subjoined estimate of the cost of establishing a gas
plant in Edmonton. and after going over the figures City
Commissioner Bouillon is of the opinion that the estimate
is well founded., The city engineer’s figures are as follows:

4,500 lin, ft. of 18-inch pipe.
21,000 lin. ft. of 12-<inch pipe.
21,000 lin. ft. of 8-inch pipe.
198,000 lin, ft. of 4-inch pipe.
24,000 lin, ft. of 4-inch pipe.
3,000 lin. ft. of 2-inch pipe.
3,000 services laid including meters.
Estimate of Cost.
Material—
Cast iron pipe, valves, drips and other
Lt T R W T S $100,535.60
Labor—
Excavating, pipe layingagte i Mo i b i 73,700.00
3,000 services laid with meters, connections,
. average length of service taken as so ft.. 109,500.00
Engineering, 5 per cent. .................. 10,141.28
O etk (B 1, s 2 ) $401,066.78

Using steel

: or wrought iron for piping, this estimate
will be reduced

by $10,274.50.
_——

SEWAGE AND WATER.

_ Hamilton, ont.The city has
principally in east Hamilton, waiting to be built and almost
as great a length of water mains to be laid. Three sewer
gangs are at work and the Main Street sewer and another
large sewer in the Flatt Survey were recently begun,

Point Crey, B.C.—The decision of the council to o
operate with the other municipalities in the preparation of
a large scheme of sewerage disposal for the district, is given |
in the following resolution, unanimously passed‘- “That
Point Grey Municipality co-operate with  the ‘Citv :'af

eight miles of sewers,

| half a dozen

Vancouver and the Municipality ‘'of Burnaby and South Van-
couver, in the preparation of a comprehensive scheme of
sewerage disposal for the whole district, and that acting
Reeve Churchill and Councillor Adams be representatives on
the general committee; and that this counci] recommend
that the var.ous municipalities proceed at once to have
their engineers prepare contour maps of their respective
districts.”’
————a--—————

CURRENT NEWS.

8t. John, N.B.—The work the dredge Fielding has been
doing in deepening the harbor entrance, will be completed
before the steamers come again in the fall. Then it will
be possible for a steamer drawing up to thirty feet of water
to enter and dock even at dead low tide, so no matter how
the tide is when the harbor mouth is reached, the steamers
wili be able to come up and dock. The new channel will
be four hundred feet wide. It is understood the work is
now pretty well advanced. In fact most of the mud digging
has been completed. Unfortunately, some big boulders have
been uncovered right in the channel and unu] these are re-
moved the other work done is of little practical advantage.
To get the boulders and ledges down to grade w.ll be a big
summer’s job for the dredging crew, but divers and dynamite
Wwill be used and it is expected the last vestige of the rocks
will be out of the way and a straight channel, thirty feet

de:p and four hundred feet wide, available before next
winter. :
Montreal, Que.—The Canadian Pacific Rai.way will open

50 towns this year on branch lines completed last fall. Last

year 40 were placed on the map and nearly all of them are
deviloping into centres of commercial activity. Many of
th: new towns are in Southern Saskatchewan and Southern
Alberta, a few miles north of the boundary line. American
setters have largely developed these sections of Western
Canada in the past and it is said that feeders will be run
frcm the Minneapolis, St, Paul & Sault Ste, Marie line to
American points to carry out the company’s
plan for commercial expansion, ;

Montrea), Quo.—According to a report submitted to the
board of control by the road department, it is shown that
ast year there was expended on macadamizing streets in
the various wards, over one million dollars.

Ottawa, Ont.—A; least six firms are expected to tender
for the construction of the ships of the Canadian navy. Pro-
posals are to be received up till May 1st, and the correspon-
wence indicates considerable competition. Ten ships are to
be constructed, and at Canadian yards.

Ottawa, Ont.—The Dominion government is to establish
a tesang station for explosives in the city. For this purpose
it has secured a piece of land on Division Street, at the
h.ad of Young Street, and the board of control has approved
of the location., The communication from the governmenc
stated that the testing station would be along the lines sug-
gested recently by Capt. Desborough. The maximum
amount of explosives at any one.t.me would be 300 pounds,
and it would be kept in special mounds, so as to be per-
fectly safe. In making tests only a pound and a half would
be used at a time, ’

Kingston, Ont.—The civic committee me¢ recently and
examin:d the plans aad specifications for the eighty-foot
span to be put in Cataraqui br.dgze, if the ratepayers pass
‘h: debenture by-law on Ap:il 4th. Tenders are to be
called for the work of construction at once, as the committee
ant'cipates the passing of the by-law. Members of the
Ontario Exploration Syndicate do not like the delay by the
city in proceeding with the work, but the city council cap
take no cther course than it is taking. The question of pur-
chasing the bridge and improvng.it must be voted uvon
by the people. The Ontario statutes require this. The
work on the synd'cate’s per is proceedng.

Toronto. Ont.—The city engineer was recencly author-
ized by the Board of Control to purchase a 4-cylinder auto.
mob.'lf;romo' ont.—Through an oversight, the management
of the Cement Show at Toronto omitted to include in the
lis- of exh bitors in th= official nrogramme of the Show, the

» Tdeal Concrete Machinery Co.. Ltd., of Ti55e
pame o T fe was & Yo ¢ of Ideal machinery
) 2 { * " r
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The Measure othuccess

|
of any valve is its ability to STAY TIGHT. 1
I

FAIRBANKS *'{¢¢** VALVES

are tight and stay tight under the most severe conditions, Every standard
valve (125 lbs. pressure) is tested to 300 lbs. hydraulic pressure, They are
positively the most durable valves on the market. [
There are very few working parts in this valve—simply a brass disc that
fits loosely on the spindle—so that in replacing the disc you are never
bothered with rusted threads, nuts that are worn or jammed, pins to work
loose, etc., as in other valves, The disc being loose comes to an even bearing
on the seat, and never seats twice in succession in the same position, The
composition ring in the disc is elastic, so that any chips, scale, etc., is
pressed into the ring, instead of spoiling the seat

Fairbanks Renewable Disc Valves,
125, 150, 175 1bs. pressure.

By removing the bonnet of the valve as shown and inserting one

R
of our brass discs with composition ring, the valve is made as good 1§ %
as new. \gf
The Canadian Fairbanks Co.

Limited
Fuirhioks S Haataike Mo :
4 Gasoline Engincn—Safca and Vaults
Montreal Toronto St John, N.B. Winnipeg Saskatoon Calgary Vancouver Pairbanks Valves—

All sizes ~for every requirement, I
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FElectrical Plant

Three Motor Generator Sets

One of 2,200 H.P.
Two of 1,500 H.P.

Swedish electrical apparatus has
made a world-wide reputation
for QUALITY Everything
that goes 1nto every machine 1s
of the best : the worl(mansl:ip 18

the most akiucd in t]'nc world. Our

rccords fO!‘ apeed Of ercction havc

ggg{f not been beaten in Canada.

ILMER, PULLEN & BURNHAM

) HEAD OFFICE TORONTO BRANCH OFFICE MONTREAL

(7) SOLE DEALERS IN CANADA FOR HIGH GRADE SWEDISH ELECTRICAL APPARATUS
22 ALTERNATORS — TRANSFORMERS SWITCHGEAR — D.C.MACHINES =

{o\THE GENERAL ELECTRIC CO. OF SWEDEN )
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at the Show, and it attracted considerable attention. Despue:
the omission from the offic.al programme everyone who at-

tended the Show knew that The Ideal Concrete Machinery
Co. was exhibiting, as the name was included in the list of
exhibitors printed in the Daily Bulletin, 1ssued by The Can-
adian Engineer.

Toronto, Ont.—The $10,000,000 plant of the American
Car and Foundry Company will be built at Port Mann. A
charter has been granted by the government at Ottawa, in- |
corporating the British Columbia Steel Corporation, with |
a capital of $10,000,000. The plant will be erected at Port |
Mann, near New Westminster, British Columbia. This was |
the announcement of Mr. W. P. Gibbs, who was recently |
at the King Edward Hotel, Toronto., In speaking of the
proposed b.g plant, Mr. Gibbs said that French, Belgian,
Holland, and American capital was interested in the under-
taking. The plant will turn out structural sceel, rails and
other articles from its merchant bar, rail and tube mills, Its
capacity from seven furnaces will be 850 tons a day. Five
thousand men w.ll be employed. Mr, Gibbs said that 16¢c.
to 22¢, a ton had been paid for the delivery of rails from
Pittsburg to the Pacific coast.

Welland, Ont.—The plant of the Electro Metals, located
in the factory district of Welland, will be doubled in size
this spring.  I'he tompany have been exceedingly pros-
perous, and have found it necessary to have increased ac-
commodation, United Motors, manufacturers of automo-
biles, wll erect their factory building the coming summer.
It is understood that additions amounting to over two mil-r
lion dollars will be made to the plant of the Canada Car &J
Foundry Company, 4 !

Porcupine City, Ont.—Cutting of trees for a road |
thrcugh the woods from the railway station on Lakeview |
Fownsite to the Dome and Foster mines will start this
week, and a large crew of men will be set to work at once.f
With a road cut through from the railway west to the mines,
a long route around through South Porcupine, up the Tis-[
dale Road, and then back two miles to the mines, will b('J
cut off,

_ South Porcupine, Ont.—The Preston East Dome is re-
cevirg: a large amount of freight at present, including
bo'lers and engines and other equipment for the spring
work. While no minine is yet being done, the camps are
being Jbut into shape and plans are being made for the in-
stallation in a few months of a two-stamp test mill. These

Stamps have already been ordered, but will not be set up for
some time,

_ Port Arthur, Ont.—The capacity of storage reservoir on
(urr«:nt River will be increased 24,000,000 cu. ft. by in-
creasing he'ght of present concrete dam 6 feet and re-
placing old timber section wich concrete. The additional
storage capacity will be sufficient to run the power plant at
a capacity of 1,000 continuous horse power for two days.
Estimated cost is $25.000. 'The street railway will be ex-
tended on Red River Road from High Street to Algonquin.
a distance of about 4,000 ft. Estimated cost $8,000. Work
w'll he scarted as soon as material is received.

. Vll!lnlnll, Man.—The Perfection Concrete Company are
Increasing their paid-up capital to $100,000 tor the purpose
of extending their bus.ness in concrete blocks, ornamental
stone and adding concrete structure, fireproofing, tile and
concrete sewer pipe to their output. The concrete tile are
to be made by the Pauly System, while the concrete sewer
pipe are made by the Thomas glazed concrete sewer pipe
machine. Pipe made by this process is now in use in Van-
couver, B.C., and Portland, Oregon. The company will
build a large factory in Winnipeg to take care of this work.

Winnipeg, Man.—; was learned at the G.T.P. offices
that reports have been received from prospectors that vast
quantities of rich minerals have been discovered along the
main line of the company, which runs through the Yellow
Head Pass on the western slope of the Rockies. Silver, iron
and copper have been found about fifty miles beyond Tede
Juan Ache, and it may be expected that great mining de-
velopments may take place in this district.

Edmonton, Alta.—For the purpose of running the 22nd
base line from the fifth meridian o the Peace River, a dis-
tance of 129 miles, A. H. Hawkins, in charge of a party of 20
men will leave for the north within the next few days. The

work will take Mr. Hawkins and his party a distance of

sixty miles northeasc of Lesser Slave Lake. From this point
they wil survey the 22nd base iine, which forms the north-
ern boundary of township ¥s, directly west untiy they strike
wue Peace River, twelve miles norin or Peace River Crossing.
It will be late in the fall before the work is completed,

Edmonton, Alta.—Steps are be.ng tasen by the Domin-
ioa government to lay out in townships all the coal land
in the Brazeau district that has not been surveyed hither-
to and J. Francis, a Dominion government surveyor, will
leave Edmonton for the west within the next three weeks, to
carry on this work. He has been here for the past month
and is now engaged in outfitting his party so that he will
be ready to starc as soon as the spring has opened suffi-
ciently to make it possible to carry on survey work in the
mountains,

Edmonton, Alta.—Forty surveyors will leave the city
within the next week or two to subdivide several million
acres of homestead lands in the north. Severa] have already
left for Peace River, block 12, the townships of which are
to be divided this year.

Edmonton, Alta.—It is stated here that a number of
local men are forming a big cement company, capitalized
at $1,000,000 with a plant about twelve miles west of the
city on the G.T.P. The place where the plant is to be
placed consists of three hundred acres. The committee at
work on the matter now consists of Lieut.-Governor Bulyea,
Dr. Ferris, A. Driscoll, A. C. Friday and S. H. Smith. It
is said that a number of Winnipeg men are interested in
the scheme. g

Dewdney Dyke, Dewdney, B.C.—The dyking commis-
sioners have awarded contract to Dayfield and Archibald,
Vancouver, for pumping plant. The work on the dyke is
progressing favorably, Geo. H. Webster being the contrac-
tor for grading and sluiceway. Cartwright, Matheson &
Company, of 503 Cotton Building, Vancouver, are the con-
sulting engineers.

Vancouver, B.C.—The superstructure of the new Cambie
Street bridge is under way. This portion of the bridge is
being erected by the Canadian Bridge Company. It is ass
serted by the bridge company that delays on other portions
of the work and the failure of the equipment to arrive on
time kept them behind. The substructure of the Cambie
Street bridge is being constructed by Palmer Brothers &
Henning. The Cambie Street structure is expected to see
ccmpletion about July. It is costing in the neighborhood
of $€oo,000. Apart from the gigantic swing span itself
th re will be 6,4co,000 pounds of steel in the superstructure,

—e- .

PERSONAL.

Mr. A. C. Sangster, electrician and mechanical engineer
of Vancouver, has been appointed as electrical superinten-
dent of Saskatoon. It is expected that he will be able to
greatly assist in solving the city’s power problem, the out-
look being that this year alone will see a doubling of the
demand. :

Prof. W. F. Schaphorst, of the Mechanical Engineering
Department of the New Mexico College of Mechanic Arts,
has resigned his position there to become a technica] writer
on the staff of A. Eugene Michel, Advertising Engineer,
New York City. /

Mr. R. 8. Stockton, project engineer of the United States
reclamation service in charge of the lower Yellowstone ir-
rigation project, Montana, .h?s resigned from. the govern-
ment service to take a position. as engineer in charge of
operation and maintenance of the Canadian Paciﬁg Railway’s
irrigation operations in Alberta. Mr. Stockton is a native
of Illinois, and a graduate of the Colorado School of Mines.
He has had a varied experience workiig on government sur-
veys and for power and mining companies. From 1895 to
1903 he was professor of mathematics and surveying in the
Colorado School of Mines.

Mr. Phillip W. Ellis who was a member of the origina]
Ontario Power Commission, which first inquired into the
possibilities of utilizing Niagara power, has been selected
by the Board of Control of Toronto, as the City’s nominee
to the commission to manage the Hydro-electric system of
Toronto. The Ontario government through the Hydro-elec.
tric Power Commission appoints one member and the thirg
member for the time being will be the mayor. Mr. Ellis
is to hold office for two years. ¥
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for 3-phase working pressures of

30,000 Volts

E are at present carrying out large contracts for the supply
and installation complete, under five-year guarantee, in
the following cities :
. MONTREAL - Montreal Light, Heat and Power Co.
EVTTAWA ot <l SRRt L £ 0N 7 City of Ottawa
TORONTO . Toronto Hydro=Electric System
NIAGARA FALLS . Toronto Power Company

WINNIPEG =0 vy s City of Winnipeg

We have the experience and the organization,

and we want your enquiries.

Canadian British Insulated Co., Limited
HEAD OFFICE = - MONTREAL

Power Cables
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Mr, J. K. McNeillie, who has been C.P.R. superintenden. ¢

of division 2 for the last tWo years, goes to Farnham, dis-
tricc 1 of the east division, including all lines from Megantic
and Newport to Montreal, and branch lines,

Mr. A. L. Smith, formerly C.P.R. superintendent of -‘is
trict 3, Ontario division, now in charge of district 1, east
division, will be transterred (o division 3

Mr. Ceo, Hodge, C.P.R. superintendent of district 3,
ecast division, lines from Ottawa to Quebec, nas been :raus-

ferred to London,
—_—
SOCIETY NOTES.

Electrician's Club,—A¢ meeting held for the organiza-
tion of a club for furthering the interests of electricians,
inspectors, contractors, and those allied with the electrical
trade in Winnipeg and St. Boniface, the following officers
were elected: Honorary presidents, Mayor Evans, Mayor
Bleau, Aldermen Cusson and Lachance, of St. Boniface, and
Controllers Waugh and Cockburn, of Winnipeg ; president
Fred A, Cambridge : vice-president, Mr. Swain; secretary
treasurer, Mr. Schumacher; executive committee, Mr, M
Kittrick, Mr. McKenzle, Mr. Douglas and Mr. Langley.

DY

MARKET CONDITIONS.

Halifax, March ajth, 1911,

Generally the markets are very steady, The demand in the hardware
business belng particularly strong, continued advances in the price of the
linseed oil and turpentine has necessanily efiected the prices of paints, The
purchases for the spring work have hardly commenced yet, and, therefore,
the trade is not particularly brisk, although the outlook is good.

Axes.—Ordinary chopping axes, single bit, $6.50 per dozen, double
bit, $11. Special brands, prices on applicati>n to jobbers.

Bar Iron.—~The market for bar iron is open, but the situation is firm,
and prices range as high as $a.35 base,

Blaock Sheet Iron.—This comm sdity Is 1 good demand,
gauge, $a40

Cast Steol.—The market is steady at 10 to 15c,, aceording to makers,

Coment.—Stocks are low and market is steady, $2 per bbl

Coll  Ohain,~The Jobbing prices of English proof chain in Halifax
are as follows: ya6x4, $7.15; 316x3, $6.25; X, $5.35; 516, $430; W,
:.»o: 716, $3.85; Y., $3.60; M, $160; M, $3.50; M, $3.50; 1, $350; 14,

3- S0,

Fenoing Wire.—We quote: Plain, twisted and galvanized at $3a5 per
too Ibs.; barb at $a.75 per 100 Ibs. ; bright staples in 100-lb, kegs at $3,
and In go.lb lots, $3:5 Galvanized staples are sge. extra,

Qalvanized Shoet fron.—The wholesale prices are as follows: 16 to
to-gauge, $3.45; 92 to ay, $3.80; 26, $4.30; 28, $4.55. These prices are for
less than case lots,

Ingot Tin.~The tin market as usual is a fluctuating one, and the
present price is about s8c. net cash.

Lead Plpe.—~Quotatisns here are open, and the price quoted to-day
Is about $4.95 for ordinary jobbing quantities,

Inseed Oll.—Raw is fully worth $1.20, and boiled, $r.a5 per gallon
Orders are small, stocks low, and the outlook firm.

Nalls,—~Nails are firm, Wire nails, $2.45, and cut nails, $2.60. Busi-
aess in this line {s reported fairly active.

Peavies.—There iy a better enquiry than last year. Prices are un-
changed at $11 ¢ $13 per dozen, according to make, but we are adviced
that there will be an advance,

Plg Lead.—We quote $4.25 for English and $4 for Canadian. The
outlook is for higher prices.

Plpe.—Wrought jron, vin., $5.05

Roofing Paper.—The demand is good. Tarred paper, $1.70 per 100
Ibs.; three-ply roofing goc. per 100 Ibs.; two-ply riofing, 6sc.; sheathing
Paper, 3o cents per roll; tarred sheathing, 40 cents per roll,

Ropo.—The price of cordage for next spring's supplies is unchanged.
For large lots dea'ers should write jobbers for quotations. Small lots
are as follows: Sisal, o%e, hase; lobster rope, o¥c.; British manilla, o%e.;
base, best manilla, ro%ec. base.

Sheet Lead.—The price of sheet lead is also very firm, 3 Ibs. and
heavier, $4.95 per ewt., in rolls, and $5.75 in smaller quantities,

Steel.—Tire, $2.50: spring, $2.70; machine, $1.25; toe caulk, $350;
sleigh shoe steel, $2.50; the above are all base prices.

Tin Plates.—1. C, ccke, $3.05 to $e10; I C. charcoal, $475: 1. X.
charcoal, $5.50.

Turpentine.—Prices now quoted are as high as $1 to $r.10 in bbls.,
and S1.o05 to $r1c in amaller quantities. The market is open.

White Lead.—For Canadian pure, in so and 25-1b. irons, $6.2¢ is being
asked. Brandram’s B.B. genuine in 2¢, ¢o, and roo-lb, irons, $7.3¢5, and
lH.B. No. 1, $6.10. The trade expect prices to be much higher before
ong.

Zino.—This commodity {s very firm, $7.¢0 for casks and $8 for smaller
quantities. Spelter is $2.75 per cwt.

We quote sy

Montreal, March 28th, rorr.
The iron and steel makers of the Pittsburg district are paying little
attention to the coming extra <resion of Congress, but are bending
their enerzies towards the establishment of hetter prices for their pro-
ducts in that district, and with the trade in general.
There seems little canse for alarm with rezard to the effect the

probable tariff changes will have on the business of the district, but,

nevertheless, the makers are not leaving any stones unturned that might
be a check later on to possible orders from the jobbers and big con-
sumers of the country.

The pig-iron market changed little, and it is thought there wil] not be
much of an increase in orders in this line for some time to come unless
a number which have been hanging fire are put into the market and the
material demanded on short time.

Pig-iron makers, however, are protecting themselves at every turn,
and are not taking the chances of overstocking the market in the various
grades of crude iron and steel. As a result better prices are being main-
tained than has been the case during other slow-downs in orders,

Southern iron producers seem to have adopted a policy of dispoﬁng
of iron at any price. During the last several days drastic conce~sions
have been made in order to stimulate buying. This is due to the fact
that many producers have large surplus tonnages of iron on hand, and
are willing to shade quoted prices in order to clean up their yards,

The Sloss-Shefield Steel & Iron Co. has sold 25000 tons of pig-iron,
deliveries to be made over the next five months. The price obtained for
this iron was $11 a ton, which is considered a concession. Hcretofore,
Sloss would not dispose of any iron at $r1r a ton, except for immediate
delivery, The fact that a portion of the above contract will not be
delivered before August is evidence that producers are willing to make
concessions,

Sloss is one of the iron producers in the South, with a large tonnage
on hand. Before the company disposed of the above-mentioned 25,000
tons it had approximately 98,000 tons stacked in its yards. The manage-
ment deems it more advisable to make small concessions in prices rather
than increase its present surplus,

Reports from the English market are not very encouraging. Home
demands would seem to be pretty slow, and although the export de.
mand is always pretty fair, it is not sufficient to absorb the production,
It is stated that the stocks in store amount to sjo,000 tons. As for
Scotch iron it is in a better situation, and the feeling is stronger. Pyr.
chases have been made in England for delivery here on the opening of
navigation at pretty low figures.

Local importers report very good buying for the opening of naviga-
tion. Although the iron which is arriving has been purchased in England
at a fairly low cost, it is still too far above the American iron to be put
into Ontario in competition with it. American iron is selling in Toronto,
Hamilton, Brantford, and other western points at about $:18 per ton, whicl;
figure has to be met by Canadian producers in Ontario. As against them
quotations on dock in Montreal are as stated in the following list:—

Bar Iron and Steel.—Trade is reported first-class, Bar iron, $1.90
per 100 pounds; best refined horseshoe, $a2.15; forged iron, $2.05; llild
steel, $1.95; sleigh shoe steel, $1.95 for 1x 3 base; tire steel, $a2.05 for
' x y4-base; toe calk steel, $2.75; machine steel, iron finish, $2.00; fim.
ported, $a.0s.

Antimony.—The market is stcady at 8%c.

Bullding Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 Per 100 ponnd.;‘

carpet felt, $2.50 per 100 pounds; tar sheathing, 36c. per roll of 490 sQuare
feet; dry sheathing, No. 1, 28c. per roll of 400 square feet; tarreq Shis
ssc. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch), ¥

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.
Montreal :—$1.35 to $1.40 per 3so-lb bbl, in 4 cotton bags, adding }oc. tor
tach bag. Good bags re-purchased at toc. each. Paper bags cost 2%
cents extra, or ioc. per bbL weight.

Chain.—The market is unchanged, belng now per 100 Ibs, ay fol.
lows :—J-in., $5.30; s-16-in.,, $4.70; 3-in., $3.90; 7-16-in., $3.65; ¥%-in.,, $3.¢c;
#1690, $3.45; H-in,, $3.40; H-in., $3.35; H-in., $3.35; rir., $3.35

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $7 per ton,
aet; furnace coal, $6.75, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carloau lots, basis, Montreal, $3.85 to $4 per ton; cannel coa|
59 per ton; ceke, single ton, $5; large lots, special rates, .pp[()x“..'el;
f4 Lo.b., cars, Montreal

Copper.—Prices are easy at 13%c

Explosives and A ~—Dynamite, so-b. cases, 40 per cent. proot
is¢, in single case lots, Montreal. Blasting powder, as-lb. kegs, $2.25 pe:
keg. Special quotations on large Icts of dynamite and powder. Detonatos
caps, case lots, containing 5000, 75c. per 100; broken tors $1; electrie
blasting apparatus :—Batteries, 1 to 10 holes, $15; 1 to 20 holes, $ac; v on
g0 holes, $35; 1 to 40 holes, $s0. Wire, leading, 1c. per foot; connecting,
soc. per Ib. Fuses, platinum, single strength, per 1oo fuses:— . fp 'lre.'
$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; 10-ft. wires, $s. "

QGalvanized Iron.—The market is steady. Prices, basis, 28-gauge, arq:_
Queen’s Head, $4.10; Colborne Crown, $3.85; Apollo, 10% oz, $4
Add 2sc. to above figures for less than case [ots; 26-gauge i,
as5¢c. less than 28-gauge, American 28-gauge and English 26 are €quivalents,
as are American 10} oz., and English 28-gauge,

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

Iron.—The following quotations are now given, basis 9! dock, Montreal
on opening of navigation:—No. 1 Summerlee, $20 per ton; selected Summer..
lee, $19.50; soft Summerlee, $19; Carron, No. 1, $20; Carron special,
$19.50; Carron soft, $19; Clarence, or Cleveland No. 3, $16.75 to $17.

Laths.—Sce Lumber, etc

Lead.—Prices are firm at $3.65.

Lead Wool.—$10.50 per hundred, $a00 per ton, f.0.b., factory.

Lumber, Eto.—Prices on lumber arz for car lots, to contractors, at mi)
ooints, carrying a freight of $1.50. Red pine, mill culls  oyy,
$17 to $a1 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, ki
oy 4io. and up, $15 to $17 per 1,000 _lt.; mlll. culls, $12 to $14. Hemlnek.
log run, culls out, $12 to $15. Railway Ties; Standard Railway Ties,
semlock or cedar, 35 to 4sc. each, on a sc. rate to Montreal, T'lelrnph
Poles: Seven-inch top, cedar poles, as-ft. poles, $1.35 to $1.50 each; 30-ft.,
Sr7s to $a; 35-ft., $a.75 tc $3.25 each, at manufacturers’ points, with g
freight rate to Montreal Laths: Quotations per 1,000 lfgh., at points
carrying $1n3s0 freight rate to Montreal, $2 to $3. Shingles: Cedary
shingles, same conditions as laths, X. $1.50; XX, 2.50; XXX, $3.

Nails,.—Demand for nails is steady and prices are: $2.40 per keg for
cut, and $2.20 for wire, base prices. Wire roofing nails, sc. 1b.

Paints.—Roof. barn and fence paint, $125 to $145 per gallon; girder
bridge, and structural paint for steel or firon—shop or field— $1.45 to Sl-ss.
per gallon, in barrels; liquid red lead in gallon cans, §2 per gallon,

Pipe.—Cast Iron.—The market shows a firm tone and trade is saiq 44
have been most satisfactory Prices are firm, and approximately as gq).
lows:—$33 for 6 and 8-inch pipe and larger; $34 for 3-inch and +inch
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There Is No Substitute For
“PIONEER” Road Asphalt,
and Every Claim of “Just as
Good” Must Be Discounted!

Don’t shut your eyes to the record of established facts! Don’t close your ears to the

testimony of Experts! GET THE PROOFS!
opinions of highway officials! They endorse ‘‘PIONEER”
because more nearly than any other material it is meeting the
High Call of the Good Roads movement. Road building with
““ PIONEER” means ROAD DURABILITY !

“PIONEER”
Road Asphalt

The durability of “ PIONEER?” insures a practically permanent road at a lower
cost than is possible where oils, oil asphalts and similar materials are employed
which have to be renewed from time to time  The binding quality of *“ PIONEER”
is a surprise to road engineers who have worked with other asphalts,

Used in accordance with our specifications. *“ PIONEER” ROAD ASPHALT
will give maximum good results. It binds the particles of stone, with the result
that a homogeneous pavement is obtained—a good road that is permanently good ;

a road that is noiseless, waterproof and dustproof; a road that heavy automobile
traffic cannot devastate.

We shall be very glad to send our specifications and detailed information re-
garding the economy of these ideal macadam roads, and how to build them.

For 15 years “PIONEER” ASPHALTS have been specified for
some of the most important work done in this country. In
addition to “PIONEER” ROAD ASPHALT, we call attention to
“PIONEER” REFINED ASPHALT for Sheet Asphalt paving,
and “PIONEER” FILLER ASPHALT for filling the interstices of
brick and block pavements. MORE THAN THREE HUNDRED
CITIES KNOW THE GREAT MERIT OF THESE MATERIALS!

Find out what Engineers say.
ROAD

Get the

.-"*;uautﬁ‘"m"'
. Ab P’“” 9:

“PIONEER”
Road Asphalt

for

Roads of Quality

Referring to the ques-
tion of quality in road
building, Mr. W. R.
Goit, President of the
Oklahoma Good Roads
Association, says

** Build for all time, and
'tis cheap at any cost;
and where the moneys
are derived from the
voting of bonds, poster-
ity has every right to
expect there will be
something left for them
that will at least endure
until the bonds mature;
b\l( (cmpr)r;\ry construc-
tion and makeshifts,
without adequate plans
and estimates, will be
forever calling for con-
tinuous expenditure for
maintenance, and
prove, as has been de-
monstrated in the past,
an expensive luxary to
the taxpayer."

The Canadian Mineral Rubber Co., Ltd.

1 TORONTO STREET

TORONTO, ONT

A S R AP T KN SRR IR 0 T T i

ASPHALT
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at the foundry, Pipe, specials, $3 per 100 pounds. Gas pipe is quoted

at about $1 more thaus the above

Plpe.—Wrought and Qalvanized.—Demand is about the same, and
the tone is firm, though prices are steady, moderate-sized lots
being: X-inch, $5.¢0, with 6y per cent. off for black, and 8 per cent. off

for galvanized; 34-inch, $5.50, with 63 per cent. off for black, and 48 per
cent. off for galvanized; ¥%-inch, $8.50, with 69 per cent. off for black, and
59 per cent. off for galvanized. The discount on the following is 732% per
cent. off for black, and 62% per cent. off for galvanized; ¥-inch, $11.50;
1inch, $16.50; 14-inch, $as.50; ti-inch, $27. On the following the dis-
count is 73% per cent. for black, and 63% per cent. for galvanized:
sinch, $36; a%-nch, $s57.50; yinch, $75.50. Discount on the following is
71% per cent. off on black, and 61% per cent. off for galvanized: 3%-
inch, $o5; 4inch, $1.08,

Plates and Sheots.—Steel,
for 316; $a.30 for W, and $3.10 for
te-gauge, $a.15; and 16-gauge, $a.10.

Ralls.—Quotations on stee! rails are necessarily only approximate and
depend upon specification, Quantity and delivery required. A range of
rails, per gross ton of 2,040 Ibs,, f.o.b, mill. Re-laying rails are quoted at
$37 to $a9 per ton, according to condition of rail and location.

Rallway Ties.—See lumber, ete.

Roofing.—Ready roofing, two-ply, 70e, per roll; three-ply, osc. per roll
ol 100 square feet. Roofing tin caps, 6¢c, Ib,; wire roofing nails, sc. Ib
Roofing cement in bbls., ot 40 gallons, 15c.; in s-gallon tins, sec. per gallon
(See Building Paper; Tar and Pitch; Nails, Roofing),

Rope.—Prices are steady, at oc. per 1b. for sisal, and 10%e¢. for Manila,
Wire rope, crucible steel, six strands, nineteen wires; X-in., $2.75; 16,
$3.78; W, $478: %, $s5.98; ¢ Mo $7: 7, $105 1

8plkos.—Railway spikes are steady, at $a.45 per 1o pounds, base of
8% x 916, Ship spikes are steady at $2.85 per 100 pounds, base of # x 10
inch, and # x 1a-inch,

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

Telograph Poles.—See lumber, ete,

Tar and Pitoh.—Conl tar, $4 per barrel of 4o gallons, weighing about
goo pounds; roofing pitch, No, 1, 7s¢. per 100 pounds; No. 2, ssc. per
100 pounds; pine tar, $0.50 per barrel of 40 gallons; refined coal tar, $4.50
per barrel, pine pitch, jc. per Ib.; rosin, 34c. (See building paper, also
roofing).

Tin~Prices are firm at $44.

Zino.—The tone is easy, at 64c.

CAMP SUPPLIES,

Boans.—Prime beans, $1.85 to $1.go.

Butter,—Ield creamery, a4 to sbe,

Canned Qoods.—Ver Dozen.—Corn, $1.00; peas, $1.20 to $2.00; beans,
$1.00; tomatoes, $1.45; peaches, 28, $1.90; and 3s, $2.00; pears, 23, $1.80;
and 33, $a.40; salmon best brands, 1lb. talls, $1.07, and flats, $2.25;
other grades, $140 to $310,

Oheese,—~1he market ranges from 13 to 13¢.,

~The market is steady, Quotations are: $2.20
M and thicker; rs.gauge being $2.30;

5, §, $6.25;

covering all Canadian

makes,
Cofee.—~Mocha, 3 to goc.; Santos, 18 to a1c.; Rio, 15 to 18c.
Dried Frults.—Currants, Filiatras, 6M to glc.; dates, gkc.; raisins,

Valentias, 74 to 8%4ec.; prunes, 8% to 1zc.

Egge.—New lald CEKS, 23 to agc,

Flour.—Manitoba, 1st patents, $5.60 per barrel; and patents, $s.10,
strong bakers’, $400

Molasses and Syrup. ~Molasses, New Orleans, 27 to 28¢c.; Barbados,
34 B> 36c.; Porto Rico, 40 to 43¢; syrup, barrels, 3¢.; 2lb, tins, 2 dozes
to case, $2.35 per case.

Potatoes.—Per go lbs., good quality, goc, to $1.

Rice and Taploca.—Rice, grade B, in 100-lb, bags, 34 to 3%; Tapr
oca, medium pearl, g% to Se

Rolled Oats. - Oatmen! $2.45 per bag; rolled oats, $2.20, bags.

Sugar.—Granulated, bags, $4.60; yellow, $430 to $4.45; Barrels sc
above bag prices,

Toa.— Japans, 30 to 8¢, ; Ceylons,
China, green, 14 to soc.

Fish.—Salt fish.—No, 1 green cod, $8 to $9 per bbL; herring, $4.s0
per bbL; salmon, $8.50 per half barrel. Smoked fish.—Bloaters, $1.3s
:«r large box; haddies, Sc. per lb.; kippered herring, per box, $1.70 to
1.40.

20 to 4ou.; Ceylon, greens, 19 to asc.,

Provislons,—Salt Pork.—$a24 to $31 per bblL; beef, $18 per bbl,
smoked hams, 14 to 19c per Ib.; lard, 14 tc 1sc. for pure, and 11% to
1ac. per Ib. for compound; bacon, 13 to 18c.

Toronto, March joth, 1g911.

The following are the wholesale prices for Toronto, where not other-
wise explained, although for broken quantities higher prices are quoted :—

Antimony.—The market is controlled by a syndicate, and the price is
advanced to $o.

Axes.—Standard makes,
doten, $7 to $o.

Bar Iron.—$a.05 to $a.15, base, per 100 Ibs,, from stock to wholesale
dealer. Free movement,

Bar Miid Steel.—Per 100 Ibs.,
take same relative advance,

Boller Plates.—i-inch and heavier $2.20. Boiler heads asc. per 100
pounds advance on plate. Tank plate, 316-inch, $2.40 per 100 pounds.

Boller Tubes.—Orders contnue active. Lap-welded, steel, 1%4-inch,
e i t4.inch, oe, per 1n foot; a-inch, $8.50 to $9; al-inch, $10; 2%-inch,
$10.90; ginch, $1a10; 3%-inch, $15; 4-inch, $19.

IT P AYS to advertise in The

Canadian Engineer,
Every reader is a possible purchaser.

double bitted, $8 to $10; single bitted, per

$2.15 to $2.25. Sleigh shoe and other

<n., $12 per 100 feet, |

| delivered.

| daressing, according to width required;

N ENGINEER

Volume 20.

—

Building Paper.—Plain, 27c. per roll; tarred, jsc.

Bricks.—In active movement, with very firm tone.
to $11.00 for half-and-half. Don Valley pressed brick are in request. Red
and buff pressed are worth $18 delivered and $17 at works per 1,000,

Broken Stone.—Lime stone, good hard, tor roadways or concrete, t.o0.b,
Schaw station, C.P.R., 70 to 7sc. per ton of 2,000 lbs., either x-inch'
»-inch, or larger, price all the same. Rubble stone, ssc. per ton, Schaw
| station, and a good deal moving. Broken granite is selling at g, per
| ton for good Oshawa, or Quebec Province. At Washago, $2.50 per ton
| for small and $1.15 for large; freight to Toronto, 6oc,

Cement.—Car lots, $1.65 to $1.70 per barrel, without bags. In 1
lots, $1.55. In smaller parcels $1.90 is asked by city dealers,
extra.

Coal.—Anthracite egg and stove, $7.25 per ton; chestnut,
| pea coal $6.00 per ton. In the United States there is an
tor bituminous coal and a great number of qualities exist,
Youghiogheny lump coal on cars here, $3.75 to $3.80;
to $3.70; slack, $2.75 to $2.85; lump coal from other di
$3.70; mmme run 1oc. less; slack, $2.60 to $2.70; cannel

Nothing doing.
The price is $10.50

,000 barrel
Bl(s, 40c¢,

scarce, $7.50;
open market

We quote:
mine run, $3.65
stricts, $3.55 to
coal plentiful ap

’ $7.50 per ton; coke, Solvey foundry, which is largely used here, quotes at
from $5.75 to $6.00; Reynoldsville, $4.90 to $s.10; Connelsville, 72-hour coke
§5.00 to_$s.25. Shipments falling of on account of season drawing to .'

close. Dealers are buying only such quantities as are actually required

s0 as to facilitate stock taking on April 1st. Nut coal still continues
scarce, being held at a premium by miners. The soft coal market is
unchanged and prices are expected to remain firm. Contracts for better

grades being written up in some cases at a higher figure th
subject to any change which may be made in duty.

Copper Ingot.—The market has reached a firm basis,
quite stiff at $13.50 per 100 Ibs. Demand is active,
moving.

Detonator Caps.—;
quantities, $1.

Dynamite.—The price is determined b
Here we quote 21 to 2

Felt Roofing.—Not much mov
oo 1bs,

Fire Bricks.—English and Scotch, $30 to $3s5;
1,000. Fire clay, American, $8; Scotch, $12.

Fuses.—Electric Blasting.—Doubie strength 4 feet,

an last season,

and holders are
and a large Quantity

5¢. t0 31 per 100; case ots; 7sc. per 100; brokea
y the point at w
5C. as to quantity.

ing, price continues as before, $1.80 per

hich it is to be

American, $a5 to $35 per

e $4.50; 6 feet .
8 teet, $5.50; 10 feet, §6. Single strength, 4 feet, $3.50; 6 thet, 54;:'(::1'
$4.50, 10 teet, $5, per 100 count. Bennett's double tape fuse, $¢6 per Iool;

feet,

fron Chain.—Y-inch, $5.75; s-16nch, $s5.a5;
$3.95; %-inch, $3.75; o-16-inch, $3.70; $t-nch, $3.55
$3.40; 1-inch, $1.40, per 100 Ibs.

Iron Pipe.—At present quotations are lower, thus:—B]
$2.03; y-inch, $2.25; Y-inch, $2.63; 3-inch, $3.16; 1-inch, $4.54; 1
$6.19; 1l-Inch, $7.43; a-inch, $9.54; 2%-inch, $15.24;5 3-inch, $20.0
inch, $27.08; sinch, $30.78; 4%-inch, $35.75; s-inch, $40.75; 6-inch, $sa.8
Galvanized Pipe, Y-inch, $2.86; 36-inch, $2.86; 3-inch, $3.48; 3-inch ss -8s.
tdnch, $6.19; 13-inch, $8.44; 1%-inch, $10.13; a-inch, $1414, Der too fack

Lead.—A fair business is doing at prices unaltered from $3.7 toet.
and there is more demand. S $4

Lime.—Retail price in city 3sc. per 100 Ibs., f.o.b.
kilns outside city 23c. per 100 lbs,
beginning.

Lumber.—Demand less brisk, because of the late
prices are not materially altered. Pine is good valu

)(-im.:h, $4.15; 7-16-inch,
i d-inch, $3.45; #-inch,
ack Pipe, ¥-inch,
¥-inch,
15 3%

» €ar; in lar

b . ge lots at
f.o.b. car without freight,

Demand jg

season of the
€ at $32 to
common stock boards
cull stocks, $20; ‘;:ull sidings, SI;.SO. dSc»ut;:ern pine dimensio
$30 to $45, according to size and grade; finished Southern pine, i
to thickness and width, $32 to $42.50; hemlock is in demand l:’aud h‘:l;"dlin‘
firmly, we quote $17.50 to $18.00; spruce flooring in car lots, $22 ¢, qsn te'
shingles, British Columbia, are steady, we quote $3.30; lath, No, 1§ 24:
white pine, 48-inch, No. 2, $3.75; for 32-inch, $1.85 is asked. The f;ct;-Qo-
are all busy; the yard trade necessarily more slack, because f the se o
of the year. ason
Nlll..—Wirev.V $2.35; cut, $2.60; sp";es, s:.:ls per ke
Pig Iron.—We quote Clarence at $20.50, for No. 3; Cle G »
Summerlee, $22; Hamilton quotes a little irrezulu:t'be(::el:nds'l $20.50;
$20. Midland, No. 1, $19; No. 2, $18.50. Any change must be “p‘:arrd
Pitch and Tar.—Pitch, unchanged at 70c. per 100 IM.  Coal tas
per barrel. Season is over. » $3.50
Plaster of Paris.—Calcined, New Brunswi
$1.95 to $2, f.o.b. cars, Toronto; retail, $2.1
livered in 5 barrel lots; $2.10 at warehouse
Putty.—In bladders, strictly pure, per 100 Ibs.,
$a.10. Plasterer’s, $2.15 per barrel of three bushels,
Ready Roofing.—Prices are as per catalogue,
Roofing Slate.—Most of the slae used in Canada come
Peansylvania or Maine, the Canadian supply being slender and
the Rockland quarries of the Eastern Townships in Quebec.
@reat varietv of sizes and qualities, so that it iy difficult

year, but
54; per M. for
» $28 to $34:
n timber !t:':

g of 100 Ibs,, base,

ck, hammer brand

. car
5 per barrel of 30 lots,

o lbs,, de.

$2.60; in barr
at warehouse,

S now from
mostly from
There is £
to indicate Prices

But No. 1 Bangor slate 10x16 may be quoted at $7.75 per squ

square feet, f.o.b. cars, Toronto; seconds, soc. less. Mogﬂ:;e ;f xoc‘.

green, $7.75, with a prospect of advance. Dealers are fairly busy, = 7.50;
Rope.—Sisal, 9%ec. per Ib.; pure Manila, 10%c. per Ib., Base,
Sand.—Sharp, for cement or brick work, $L15 per ton f

Toronto siding. -0.b., cars,
Sewer Pipe.— p

4. 6in.  gein, 4, s

Straight pipe, per foot sesresieees $0.25  $o.40 $0.65 s“: .‘4-“!.
Single junction, 1 or a2 ft. long koo 100" a0 - el .;:5
Double junctions cesvueas 135 208 325 oo .s-no_
Increasers and reducers . S Y65 ' al8a 4ot lG.a;
P & B ey v e 2.00 330 6.50 1500 3.00
Bends Sessesiresscitestesinecariines G785 1.20 1.95 165 -;:.-
Above Is the October list, as changed. The retail price PR 78

per cent. off these figures on all sizes, g inches and under, or less 603 6s

cent. off these figures on anything over 9 inches. For carloaq ll’el-

a greater du'scount.m' & e o ots
Steel Beams a annels.—Active.—We quote :—$2.95 per

cording to size and quantity; if cut, $3 per 100 lbs, : angles, :!;‘Ibb.’,_ ae

and larger, $2.50; tees, $2.80 to $3 per 100 pounds, Extra for smalley .g’;::

»f angles and tees.
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Parsons Trench Excavators
' ANY WIDTH ANY SOIL ANY DEPTH are saving large amounts for contractors al
& over Canada, United States and othe r countries.

‘
Every Parsons Excavator is equipped with extra ‘
large engines and boilers and the entire machine ‘
made of extra quality of steel, giving them the |
power and strength to handle any class of ‘
material or any size trench, without tearing or

racking machine. The buckets are flexible, ‘
and self-cleaning of all material, with teeth that 1
will cut anything except solid rock.

If You Want an Excavator
to cut ANY WIDTH between 28 and 78 inches
and any depth to 20 feet, or deeper, and assure
; G - 5 you maximum profits the year around, in ANY
| : e =LA 5% ’*1 < Sl SOIL, you can do this with no other than the
DOBSONEJACKSON CONTRACTORS. W PN, : :
eV e eYiavidhg  Parsons Trench Excavator

Let us tell you where you can see a Parsons Excavator, in your locality, in operation. The
speaks for itself. We will put a machine on your work, subject to your
ool D e s

Parsons
approval.
Write us direct for catalog ; we have no agents.

GEO. Ao LAMBER'I" SALES MANAGER

THE G. A. PARSONS COMPANY - - NEWTON, IowA ’

WAINWRIGHT GALVANIZED STEEL CORNER BAR

FOR PROTECTING EDGES OF CONCRETE CURBS, STEPS, COLUMNS, ETC.

This bar is SELF ANCHORING, the DOVETAILED WEB holding it firmly in place EVERY

“ WAINWRIGHT

PATENTS " INCH OF ITS LENGTH, requiring no clips, bolts or wires at intervals, allowing buskling or ex-
March 9. 1897 pansion, causing loosening of curved plates or other devices, which form no permanent protec-
Moy .03 tion to the Curb. This bar presents a RESISTING DEPTH of nearly AN INCH OF SOLID STEEL,
r:;ﬁ:tzz(ié.llgs% at any possible point of impact, as compared with other devices using seldom more than one-eighth

August 2. 1910 of an inch of resisting surface,
Cang%sn et It has a record of ten years’ use without failure when laid in accord
tions, which will be sent to any engineer or contractor
who desires them,

This bar has been in public use for mora than
ten years as the main feature of the

WAINWRIGHT

STEEL-BOUND CONCRETE CURB

ABSOLUTELY NON-BREAKA BLE
CHEAPER THAN GRANITE
Galvanized Steel Corner Bar prevents Chipping or Breaking on Edges. This Curb is Mechanically Perfect and
Unequaled for Curved Corners.

THE BEST IN THE WORLD. Over Three Million Feet in Use in More than Three Hundred Cities.

THIS CURB WILL STAND HARDER USE AND LAST TEN
TIMES AS LONG AS PLAIN CONCRETE CURBING

CONTRACTORS can make money by laying this curb. CITY EN
ARCHITECTS are invited to read pages 242

METAL PARTS FOR SALE, Send for Copyrighted Booklet No. 14.

STEEL PROTEGTED GONCRETE C0., ‘25 Philadelphia, Pa.

ance with our printed direc-

GINEERS can save money by specifying it.
and 243 “Sweet's Index.”
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“FLEUR - DELIS”

Galvanized Iron

Works Well and Wears Well
JOHN LYSAGHT, LIMITED A.0. LESLIE & CO., LTD.

Makers, Bristol Montreal
Sheet Steel.—American Bessemer, to-gauge, $2.40; 13-gauge, $3.45; 14+
gauge, $2.30; 17, 18, and 0-gauge, $2.45; 22 and 24 gauge, $2.55; a6-gauge,

$2.65; a8-gauge, $2.80. A very active movement is reported at unchanged
prices, and an advance is not unlikely.

Sheots CGalvanized.—Apollo Brand.—Sheets 6 or 8 feet long, 3o or 3¢
Inches wide; 1o-gauge, $300; 1saqgauge, $300; 16, 18, %0, $3.90; 3934,
$3.35; 96, $3.50; o8, $3.05; 90, $4.95; 10M, S4.95 per 100 Ibs. Fleur de Lis-
b-gauge, $4.10; 36, $3.80 per 100 Ibs, Active and firm at these prices.

Tank Plate.—y16-inch, $3.40 per 100 Ibs,

Tool Steol.—Jowett's special pink label, ro¥e.
“H.R.D.” high speed tool steel, 6sc.

Tin—~The market is lower; we quote 43¢,

Wheolbarrows.—Navvy, steel wheel, lewe! pattern, knocked down, $21.6¢
per dozen; set up, $s3s.60. Pan Canadian, navvy, steel tray, steel wheel,
$3.00 each; Pan American, steel tray, steel wheel, $45¢ each

Zino Spoelter.—Demand not so brisk, and the market easier at $6.

OAMP SUPPLIES,

Beol.—~by carcases, $8.50 to $u.50

Butter,—Dairy prints are so to sqc.; creamery priots, 26 to s8c.; do.
fresh made, 29 to oo, Splendid demand for fresh made,

Canned Qoods.—Peas, $1.35 t) $1.75; tomatoes, 38, $1.45 to $1.50;
pumpkings, 38, g7¥c.; corn, gse. to $t.00; peaches, 23, $1.87%; yellow,
$1.82% to $1.87); strawberries, a8, heavy syrup, $1.80; raspberries as,
$1.80 to $ro74.

Choese.—Moderately firm, large, 13 to 14c.; twins, 14 to 144ec.

QCoffeo.—Rio, Green, 15% to 16¢c.; Mocha, 23 to agc.; Java, a5 to 3i1c.;
Santos, 16 t> 17c.

Dried Fruits.—Raisins, new, Valencia, 8 to 8%ec.; seeded, 1lb. packets,
fancy, 8c.; 1602, packets, choice, 7%c.; Sultanas, good, 8%c.; fine, g¥c.;
choice, 10 to 11c.; fancy, 1sc.; Fillatras currants, cleaned, 7% to 8c.;
Vostizzas, o to 10c.; uncleaned currants, 7 to 74e.

Eggs.~—Strictly new-laid, 1 to aze,

Flour.—Prices unchanged thus far; thus, Manitoba flour, first patents,
$5.90; second, $4.70; strong bakers’, $4.60; Ontario flour winter wheat
patents, $3.00; $4 per barrel

Foed.—Bran, $23 to $23 per ton; shorts, $23 to $a4 per ton.

Lard.—Tierces, we quote 11}c. here; tubs, 1ile; palls, 11¥ec.
8.—~Barbados, barrels, 37 to 4sc.; West Indian, 27 to joc.;
New Orleans, 3o to jje. for medium.

Pork.—Not much doing, short cut, $36 to $16.50 per barrel; mess, $1
off, heavy, $23 to $32.50.

Rice.—B, grade, 3%ec, per Ib,; Patna, s to g¥c.; Japan, 5 to 6c.

Salmon.—As before stated. We quote Fraser River, talls, $2.05; flats
$2.20; River Inlet, $1.00; cohoes, $1.7s.

Tenders Called For

CITY OF WINNIPEC—ELECTRICAL DISTRIBUTION
SYSTEM.
TENDERS FOR SWITCHINC EQUIPMENT FOR SUB-
STATION NO, 1.

Cammel-Laird, 16c

Tenders will be received by the undersigned up to 11
a.m., of Thursday, April 27th, 1911, for the supply and in-
stallation in sub-station No. 1, on King Street, Winnipeg, of
electrical switching equipment for this station. Plans and
specifications may be obtained at the office of the Power En-
gineers, Smith, Kerry & Chace, Carnegie Library Building,
Winnipeg.

Each tender must be accompanied by marked cheque for
five (5%) per cent. of the amount of tender. The Board re-
sérves the right to reject any or all tenders, or to accept any
bid which may appear to the city’s advantage.

M. PETERSON,
Secretary.

Board of Control Office, Winnipeg, March 27th, 1911.

Volume 2o0.

|
|
|
|
|
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DEPARTMENT OF RAILWAYS AND CANALS,
CANADA.

ONTARIO—ST. LAWRENCE CANALS.

CORNWALL CANAL.

Sealed tenders addressed to the undersigned and en-
dorsed ‘““Tenter for improving Upper Entrance to Lock No.

| 10,”” will be received at this office until 16 o’clock on Satur.

day, April 1s5th.

Plans, Specification, and Form of Contract to be entered
into can be seen on and after March 18th, at the office of
the Chief Engineer of the Department of Railways and
Canals, Ottawa, and at the office of the Resident Engineer
of the Ontario—St, Lawrence Canals, Cornwall, at which
places form of tender may be obtained.

Parties tendering will be required to accept the fair
wages Schedule prepared or to be prepared by the Depart-
ment of Labour, which schedule will form part of the
contract,

Contractors are requested to bear in mind that tenders
will not be considered, unless made strictly in accordance
with the printed forms, and in the case of firms, unlesy
there are attached the actual signature, the nature of the
gccupmion, and place of residence of each member of the
rm.

An accepted Bank cheque for the sum of $1,500.00 makde
payable to the order of the Minister of Railways and Canals
must accompany each tender, which sum will be forfeited
if the party tendering declines entering into contract fop the
work, at the rates stated in the offer submitted.,

The Cheque thus sent in will be returned to the respect-
ive contractors whose tenders are not accepted.

The cheque of the successful tenderer will be held as
security, or part security, for the due fulfilment of the
contract to be entered into.

The lowest or any tender not necessarily accepted
By order,

L. K. JONES,

: S
Department of Railways and Canals, ecretary.

Ottawa, March 21st, 1911.

_ Newspapers inserting this advertisement without auth
ority from the Department will not be paid for it, 3

TOWN OF BRAMPTON, ONTARIO,

Pavement Construction.

Sealed tenders addressed to the Town Clerk will be r
ceived up to 6 p.m. on Monday, April 17th Srory P [;-
construction of approx'mately 8,000 square vards ‘of pave
ment and 3,500 lineal feet of concrete curb and gutter Tlf-
different classes of pavement to be considered are:. 3

1. Asphalt Block.

2. Vitrified Brick.

3. Bitulithic.

4. Bituminous Macadam.

Plans and spccifica‘ions may be seen at the office of th
Town Engineer or the Town Clerk, also at the office ?
The Canzdian Eng:neer, 62 Church Street, Toronto, Mar]cé
ed cheque fer $500.00 or 5% of the tenders submitteq must-
accompany each tender. Lowest or any tender not neces
sarily accepted. 2

W. C. YOUNG, Town Clerk,
W. M. TREADGOLD, Town-Engineer.

Brampton, Ont., March 21st, 1911.

(Tenders continued on pages 66, 68, 70.)
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MANUFACTURERS OF
Steam and Power

Pumps,
Condensers,

Travelling

Cranes,
etc.

WRITE FOR
CATALOGUE

=

The SMART-TURNER MACHINE CO., Ltd.

Hamilton - - Ontario
,,_

POSITIONS WANTED

———— S LTS

TECHNICAL CRADUATE, M.M.E, Member A.S.M.E,, |

C.S., and C.S.C.E., of wide experience in both United States
and Canada in hydro-electric work,
electric transmission and electric railway wotk, desires busi-
ness association for consulting and contracting practice, or
to become associated with an electrical industry as cngincer‘
or manager. Box 130, Canadidn Engineer.

TECHNICAL CHEMIST seeks position—preferably in
Cement Works. Thoroughly experienced in works-

process
and analyses. Also in examination of metals, minerals, |
fuels, oils, gas, etc. Robinson, 112 Sherbourne St., Toronto. |

—

POSITIONS VACANT

WANTED.—Draughtsman or Engineer thoroughly ex-
penenced in the design of Hydro-Electric Power Plants and
Transmission Lines. Apply, stating education, experience,

resent occupation and salary expected to the General Man-
ager, the Lake Superior Power Company, Sault Ste. Marie, |
Ont. ‘

— l

PATENT NOTICE.

Anyone desiring to obtain the compound covered by |
canadian patent No. 104546, granted on April 9th, 1907, to
Jacob Buss, Munich; and Carl Fohr, Schloss Wallenburg
near Miesbach, both in Bavaria, Cermany, for Briquette
manufacture, may do so upon application to the undersigned,
from whom all information can be obtained, and who are
prepared to supply all reasonable demands on the part of
the public for the invention.  Fetherstonhaugh & Co., 5
glgin St., Ottawa, Canada; Russel S, Smart, resident,

power generation and |

\

ENGINFFR

65

SEVENTEENTH EDITION,
Re-written and enlarged.
l%)'

Associate Professor of Topographic and Geodetic Engineering

LeoNarp S. Swith, C.E.

University of Wisc

Total Issue,

onsin

Thirty-Seven Thousand.

JOHNSON-SMITH—The Theory and

Practice of Surveying.
XX Xii. +921
Cloth,

Small
plates.

SVO.

pages, 2063 hgures

$3.50 net.

BYRNE — Highway Construction.
8vo. xhii. + 1024 pages, of
Cloth, $5.00.

upwards
illustrations.

MORRISON—Highway Engineering.

8vo. v.+315 pages, 6o figures. Cloth, $2.so0.

HUBBARD -—Dust Preventives and
Road Binders.
51 figures. Cloth,

3VO.

V. 4+ 416 pages,
$3.00 net.

THIRD EDITION, Revised and Enlarged.

SPALDING—A Text-book on Roads

and Pavements.
51 figures,

12mo.
C]l)th, $2.00.

X.+- 340 pages,

BAKER — Treatise on Roads and
Pavements.

8vO. viil. 4 655 pages, 171
figures, 68 tables. Cloth, $5.00.
RICHARDSON-Modern Asphalt

Pavement.
Enlarged. S8vo.
Cloth, $3.00.

Second Edition,
X,

Revised and

+ 029 pages, 42 hgures.

TILLSON —Street Pavements and

Paving Materials, A Manual of City
Pavements. By Geo. W. Tillson, C.E.
Xil.+-532 pages, 60 figures. Clnth, $4.00.

RENOUF
PUBLISHING CO.

25 McGill College Ave.,
MONTREAL

Svo.
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TENDERS CALLED FOR

DEPARTMENT OF RAILWAYS AND CANALS.
ONTARIO-ST. LAWRENCE CANALS.

CALOPS CANAL.

SEALED TENDERS addressed to the undersigned -l“d\
:-.n(lmwd “Tender for improving Upper Entrance to Lock
No. 28,” will be received at this office until 16 o’clock on
Saturday, April 15th |
, Plans; Specification, and Form of Contract to be entered |
imto can be seen on and after March 15cth, at the office nl:
l!n- Chief Engineer of the Department of Railways, and
Canals, Ottawa, and at the office of the Resident Engineer |
of the Ontario—S¢, Lawrence Canals, Cornwall, at which |
places Form of Tender may be obtained. {

Parties tendering will be required accept the fair |
wages Schedule prepared or to be prepared by the l)vp:lrl-,
ment of Labor, which schedule will form parc of the contract, |

Contractors are requested to bear in mind that tenders
will not be considered, unless made strictly in accordance
with the printed forms, and in the case of firms, unless there
are attached the actual signature, the nature of the occupa
tion, and place of residence of each member of the firm.

An accepted bank cheque for the sum of $6,000.00 made
payable to the order of the Minister of Railways and Canals |
must accompany each tender, which sum will be forfeited |
if the party tendering declines entering into contract foi
the work at the rates stated in the offer submitted.

The cheque thus sent in will be returned to the respec
tive contractors whose tenders are not accepted.

The cheque of the successful tenderer will be held as
for the due fulfilment of the con-

to

securnity, or part security,

tract to be entered into.
The tender not necessarily accepted.

lowest or any

By order,

L.. K. JONES,
Department of Railways and Canals, Secretary.
Ottawa, March 2z21st, 1911, }
Newspapers inserting this advertisement without ;mlhm‘-j

ity from the Department will not be paid for it
|

CITY OF MOOSE JAW, SASKATCHEWAN.

SEWER AND WATER EXTENSIONS.

Sealed tenders endorsed ‘‘Tender 28,” “Tender 29,”
“Tender 30,” and “Tender 31,” will be received by the
undersigned City Clerk until 8.30 o’clock p.m., on Mondav,
April 1oth, 1911,

Any tender received after the above stated time will ke
declared informal.

CONTRACT 28—

The laying of approximately 30,700 lineal feet of tile
pipe sewer, building manholes, etc.

The laying of approximately 29,700 lineal feet of cast
iron water main, placing valves, valve boxes, hydrants, etc.

CONTRACT 20—
The supplying of approximately :
29,600 lineal feet of 6-in. C.I. Water Pipe.
112 “ ‘" of 4-in' " ‘e e

132 6-in. cast iron reverse curves.
34 6-in, cast iron crosses.

72 6-in. cast iron tees.

29 4-in. off 6-in. cast iron tees.
28 4-in. cast iron tees.

95 6-in. cast iron plugs.

CONTRACT 30—
The supply of approximartely :

28,000 lineal feet of 6-in. Vitrified Til i
26,600 “ of 8-in. ry S‘e‘ewer 1?3‘”.'
8,328 i o 0% -TO-T, % fe, .| 8 “
l,lOO 1 ‘¢ Of lz-in. 13 9 113 13

25 8-in. Tees.

75 6-in. Tees.

25 8-in. % Bends.

100 6-in, 3% Bends.

25 8-in. Stops.

25 10-1n. Stops.

400 4-in. to 6-in. Increasers.

CONTRACT 31—
The supply of approximately :

65 6-in., 3-way Hydrants,
147 6-in. Gate Valves.
29 4-in. Gate Valves.
150 6-in. Valve Boxes.

Valve Boxes.

20 4-in.
88 Manholes, Frames and Covers.
Plans and specifications for Contract 28 may be seen

at the office of the City Engineer, Moose Jaw, Sask., and
at the offices of thé Canadian Engineer at Toronto and

Winnipeg. s
Plans and specifications for Contracts 29,

be sent upon request.
The lowest or any tender not necessarily accepted,
J. M. WILSON, W. F. HEAL,
City Engineer. City Clerk
Moose Jaw, 24th February, 1gri. £

30, and 31. will

TENDERS will be received by registered post only, ad-

| dressed to the Chairman of the Board of iControl, City Hall,

up to noon on
TUESDAY, APRIL 11th, 1911,

for the supply of EICHTEEN COPPER SCREENS FOR

| THE MAIN PUMPING STATION, TUNNEL SHAFT NO.

ONE.

Envelopes concaining tenders must be plainly marked
on the outside as to contents.

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

The tenderers shall submit with their tender the names
of two personal sureties (approved of by the City Treas.
urer), not members of the City Council, or officers of the
Corporation of the City of Toronto, or in lieu of said sureties
the bond of a guarantee company, approved as aforesaid.

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

The lowest or any tender not necessarily accepted.

G. R. GEARY (Mayor),
Chairman, Board of Contro]
City Hall, Toronto, March 28th, 1g11. i

(Tenders continued on pages 68, 70.)

When writing to Advertisers mention The
Canadian Engineer. You will confer a favor
on both Advertiser and Publisher.
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British Sewage Works.—By M. N. Baker. Cloth,
6 x 9 ins., 150 pages, $2.00.

Sewage Disposal Works.—By H. P. Raikes.
Cloth, 6x9 ins., 414 + xv. pages, 72 illustrations,
$4.00.

Clarification of Sewage.—By Dr. Ing. Rudolf
Schmeitzner. Translated from the German by A. Elliott
Kimberly, C.E. Cloth, 5x7% ins., xiv. + 113 pages,
47 illustrations and 2 plates, $1.50.

Municipal Franchises (Vol. I.)—By Delos F.
Wilcox, Ph.D. Cloth, crown octavo, 710 + xx. pages,
$5.00. ’

The Art of Road-making.—By Harwood Frost.
Cloth, 6 x 9 ins., 544 + xvii. pages, 260 illustrations,
$3.00.

An explanation of the problems involved in the
building of roads and streets, the various road-making
materials, qualities of roads suited for various pur-
poses, and other information written in a non-tech-
nical style suitable for the general reader. Contains a
Digest of the State-aid Road Laws of the Various
States, and a Bibliography of Road-making Covering
a Period from 1600 to date.

Economics of Road Construction.—By H. P. Gil-
lette. Cloth, 6x g ins., 40 pages, illustrated ; second
edition, enlarged, $1.00.

City Roads and Pavements.—By Wm. Pierson

Judson. Cloth, 6 x g ins., 197 pages, 69 illustrations;
Fourth edition, revised (1909), $2.00.

Road Preservation and Dust Prevention.—By
Wm. Pierson Judson. Cloth, 6xg ins., 144 pages,
16 illustrations, $1.50.

Specifications for Street Roadway Pavements.—
By F. Whinery. Paper, 6x g ins., 56 pages, 50 cents.

|
|
\
|
i
|
|
|
\

Boolis for Municipal Engineers

Bridge and Structural Design.—By W. Chase
Thomson. Second edition.
drawings redrawn. Cloth, 6 x 9 ins., 192 + vi. pages,
82 illustrations (including 5 folding plates), $2.00.

Entirely rewritten and

Design of Typical Steel Railway Bridges.—By
W. C. Thomson. Cloth, 6 x 9 ins., 178 + vii. pages,
21 diagrams and detail drawings (including 5 folding
plates), $2.00.

Design of Steel Highway Bridges.- B M. S.

Ketchum. Cloth, 6xg ins., 550 + xiv. pages, 300
figures, 77 tables, 8 folding plates, $4.00.
Analysis of Elastic Arches.—By ]. M. Balet.

Cloth, 6x9 ins., 320 pages, 184 diagrams, 6 folding
plates, 19 tables, $3.00.

Inspectors’ Handbook of Reinforced Concrete.—
By Ballinger and Perrot. Flexible cloth, 414

4x6% ins.,
64 pages, 6 folding diagrams, $1.00.

Concrete-Steel Construction (Der Eisenbetonbau).
—By Prof. Emil Morsch. Translated from (1908) Ger-
man edition by E. P. Goodrich. Buckram; 614 x 9%
ins., x. + 368 pages, 350 illustrations (including 2
folding plates), $5.00.

Reinforced Concrete.—By A. W. Buel and Chas.
S. Hill. Cloth,

Second edition, entirely rewritten.

" 6x9 ins., 500 pages, tables, diagrams and 357 illus-

trations, $5.00.

Concrete System.—By Frank B. Gilbreth. Flex.

morocco, 8)2 x 11 ins., 200 pages, 220 illustrations
and 10 folding plates, printed on finest coated paper,

$5.00.

Concrete Blocks: Their Manufacture and Use in
Building Construction.—Cloth, 6 x 9 ins., 125 pages,
illustrated, $1.s0.

Practical Hints for Concrete Constructors.—By

W. J. Douglas. Paper, 414 x 7 ins., 60 pages, 3 illus-
trations, 23 cents.

The regular price of the CANADIAN ENGINEER is $3.00 a year.
of any book ordered from our Book Department, we will send th
if you are not already on our subscription list.

By adding $2.00 to the price
e paper to you for one year

CANADIAN ENGINEER

BOOK DEPARTMENT

62 Church Street, - i’

: TORONTO, CANADA
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‘Tenders | Called F

(Continued from page 66.)

For

CITY OF MOOSE JAW, SASKATCHEWAN.

Main Drainage Works.

.. Sealed tenders endorsed ‘“Tender A” and ‘“Tender B,”
will be received by the undersigned City Clerk until 8.30
o'clock p.m. on Monday, April 1oth, 1911. Any tender re-
ceived after the above stated time be declared informal.
Contract *'A."

Supplying materials for and constructing a Sewage
Disposal Plant complete, including a Pump House, Sedi-
mentation Tanks and Percolating Filters, also the sup-
plying of materials for and the laying of a Trunk Scwerl
and Water Main. }

Contract "'B.”

SWpplying two Electrically-driven Centrifugal Pumps
and Auto Starters complete with all piping, connections,
etc,

Plans and specifications for contract “A” may be ob-|
tained from the City Engineer, Moose Jaw, upon receipt of
a marked cheque for the sum of $25, to be held until return
of plans and specifications; and for contract “B” plans and
specifications will be sent upon request. !

The lowest or any tender not necessarily accepted. |

J. M. WILSON, W. F. HEAL,

[ .
CITY OF SASKATOON.

—_—

TENDERS WANTED.

GONSTRUOTldN OF CEMENT SIDEWALKS.

Sealed tenders, addressed to the City Commissioners,
Saskatoon, Sask., and endorsed “Tender for Cement Side-
walks,” will be received up to 12 ©’clock noon on Friday,
7th April, 1911.

Plans, specifications, instructions to bidders, general
conditions, forms of tender and forms of agreement, may be
seen at the office of the City Engineer, Saskatoon, and also
at the following places:

Office of “The Canadian Engineer,’”” 62 Church St., Toronto.
. & o * Board of Trade Bldg.,
Montreal.
Nanton
Winnipeg.

Copies of instructions to bidders, and forms of tender
will be furnished on application to the City Engineer, but
not plans or specifications.

The lowest or any tender not necessarily accepted.
JAS. CLINKSKILL,

W. B. NEIL,
City Commissioners,

“ “ ‘« ‘e 315 Bui]ding’

Saskatoon, Sask., March 1sth, 1911.

City Engineer, City Clerk.
Moose Jaw, February 18th, 1911, |
l

Civic CAR LINES.

TENDERS FOR RAILS AND TIES,

Tenders will be rececived by registered post only, ad-
lflrcssed to the Chairman of the Board of Control, City Hall,
l'oronto, Canada, up to noon on Tuesday, April 4th, 1911,
for delivery of thirteen hundred and forty (1,340) tons of
open hearth steel rail, 8o-lb. section, also chirty thousand
(30,000) untreated wood ties, white cedar preferred, al-
though other woods will be considered.

Envelopes containing tender must be plainly marked on
the ocutside as to contents.

Specifications and forms of tender may be obtained upon
application to the office of the City Engineer, Toronto.

The lowest or any tender not necessarily accepted.

G. R. GEARY (Mayor),
Chairman Board of Control.
City Hall, Toronto, February 28th, 1911.

TENDERS FOR A STEEL BRIDGCE.

THE RURAL MUNICIPALITY OF SWAN RIVER,
in Manitoba, invite tenders for one ninety-four (o4)
foot centre to centre of end bearings Steel-riveted
Pratt Truss Bridge and two Concrete Piers with
(Steel) Stringers, and three (3) inch Tamarac Plank
Floor. To be erected over the Woody River, east side of
Section 36, Township 37, Range 27, west of the Principal
Meridian in Manitoba, in accordance with Specifications,
which can be obtained from the Provincial Department of
Public Works, Parliament Buildings. Winnipeg, Manitoba.

The bridge site is within one mile of Bowsman Station
on the Canadian Northern Railway.

Sealed Tenders to be delivered to the undersigned on
or before the 15th day of April, A.D., 1911,

JOSEPH ARMSTRONG, 3 -
Secretary-Treasurer, Municipal Council,
Swan River, Manitoba.

CITY OF SASKATOON.

INTERCEPTING SEWER.
Sealed tenders addressed to the undersigned city com-
missioners and marked as to contents, will be received until
12 o’clock noon on -Friday, April 14th, 1911, for the follow-

ing work :—
Contract No, 78—Pipelaying. ;
& ¢ 29—Furnishing concrete sewer pipe,
« ¢ 8o—Furnishing cast-iron sewer pipe and
specials,

Plans, specifications, etc., may be seen at the office of

the City Engineer, Saskatoon, also at the following places:
The Canadian Eng‘inee
‘@ ‘“«

r—62 Church St., Toronto.
—315 Nanton Bldg., Winnipeg.
o —Board of Trade Bldg., Montreal.
Engineering News. —220 Broadway, New York City.
The lowest or any tender not necessarily accepted.
JAS. CLINKSKILL (Mayor),
W. B. NEIL,

“«© “

City Commissioners.

Saskatoon, Saskatchewan, Canada,

March 1st, 1911.

TENDERS FOR A STEEL BRIDCE,

The Municipal Council of THE RURAL MUNICIPALITY

OF MINNITONAS invite TENDERS for the supply and
erection of a Steel Warren Truss Bridge, and Two Concrete
:E:ll;S.Steel Stringers and Three-inch Plank Floor i
ance with Plan (No. F 10), and specifications on file at this
Office, and also at the Office of the Chief Engineer, Depart-
ment of Public Works, Parliament
Manitoba.

Bridge to be 6o feet centre to centre, of end bearings

n accord-

Buildings, Winnipeg,

Tenders under Seal to be delivered to the undersigned

on or before the 15th Day of April, A.D. 1911.

The lowest or any Tender not necessarily accepted.

E. WIDMEYER,
Secretary-Treasurer, Munici
Minnitonas, P.O.,

(Tenders continued on page 70.)

pal Council,
Manitoba.
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Samson

At Full gate 83.06%
At Nine-tenths gate 87.26%
At Eight-tenths gate ... 89.93%
At Three-quarters gate.... 89.99%
At Seven-tenths gate ... 88,999

we will send it to you.

PETERBOROUGH, ONT.

Water Wheels

A short time ago one of our Improved Samson
Wheels was tested at Holyoke, Mass., and
showed the following remarkable efficiency—

If you would like to see a detailed test sheet,
Get our catalogue.

William Hamilton Co.

LIMITED

BT |

Concrete Reinforcement
In 3)4 ft. Rolled Units

Page Concrete Reinforcement with a 334 x8 mesh, and
running wires of 2,200 1b. tensile strength is used on the
Harbour Commission Elevator, Montreal, Soulanges Canal,
etc. It replaced on the Chambly Dam reconstruction on
the Richelieu, a reinforcing that failed, although of large
reputation. This is proof of its quality. It really reinforces
concrete work under heavy stresses.

8™ 33 (| \N°O |—N2)2

e ]
)

S o)

. e “
Con refe |

—Bginforcel

Put up in rolls for easy transportation. Running wires
of high carbon steel, not bent or kinked, and of full
strength. For adaptable and safe reinforcing of concrete,
in dam, retaining wall, and bridge work, factory and
foundation work, etc.

PARTICULARS, QUOTATIONS AND SAMPLE ON REQUEST.

Page Wire Fence Company, Limited
Walkerville, Ont.

Toronto Montreal

St. John

Wells Drilled

For Water, Oil, Gas and Salt

Test holes drilled for Foundation purposes
on water or land.

_—
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-
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P
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THE WALLACE BELL CO., LIMITED

78 Mitcheson St. - Montreal, Que.
Telephone, St. Louis 39
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Sealed tenders addressed to the undersigned, and en-
dorsed ““Tender for Plaza between Dufferin and Sapper’s
Bridges, Ottawa,” will be received at this office until 4.00 |
P.M., on Monday, April 3, 1911, for the construction of a !
Plaza between Dufferin and .Sapper’s bridges, alterations
to Dufferin bridge, and demolition and reconstruction of |
Sapper’s, bridge,

Plans, specification and form of contract can be seen
and forms of tender obtained at this Department, ‘

Persons tendering are notified that tenders will not be
considered unless made on the printed forms supplied and
signed with their actual signatures, stating their occupa-
tions and places of residence. In the case of firms, the
actual signature, the nature of the occupation and place of
residence of cach member of the firm must be given.

Each tender must be accompanied by an accepted cheque
on a chartered bank, made payable to the order of the
"Honourable the Minister of Public Works, equal to ten per
cent, 10 p.c. of the amount of the tender which will be for-
feited if the person tendering decline to enter into contract
when called upon to do so, or fail to complete the work
contracted for. If the tender be not accepted the cheque
will be returned.

The Department does not bind itself to accept the lowest |
or any tender,
By order,
R. C. DESROCHERS,
Secretary.
Department of Public Works,
Ottawa, March 16, 1911.

Newspapers will not be paid for this advertisement if
they insert it without authority from the Department.

CITY OF TORONTO.

Construction

Tenders Wanted for Equipment.

Separate or bulk tenders, on prescribed forms, will be
rece.ved by registered post only, addressed to the Chairman
of the Board of Control, City Hall, Toronto, Canada, up .to
noon on Tuesday, April 11th, for the delivery of the
following :

(1) Two (2) full circle swing traction steam shovels,
one and a quarter (1)) vard dipper. |
(2) Six (6) saddle tank locomotives, 36-in. gauge.

(3) Forty (40) four vard (4 yd.) dump cars, or fifty-
four (54) three yvard (3 vd.) dump cars, 36-in, gauge.

(4) Four (4) double truck flat cars, 36-in. gauge.
(a)
(5) Two hundred (200) tons jo-lb., steel rail.
(b)
Twenty-four (24) No. 5 switch leads
(c)
Seventy-five (75) kegs of spikes.
(d)
Eighteen hundred (1800) pair of fish plates.
(e)

Twenty (20) kegs bolts and nuts.

Envelopes containing tenders musc be
on the outside as to contents,

Specification and form of tender may be obtained upon
application from Department of Railways, Bridges and
Docks, City Engineer’s Office, Toronto.

The lowest or any tender not necessarily accepted.

G. R. GEARY (Mayor),
Chairman, Board of Control

plainly marked |

|
|

AMERICAN SEWER
PIPE COMPANY

General Offices - - AKRON, OHIO
We can serve you best. Our prices are
right. The quality of our Goods is of the
highest excellence. We are the largest

manufacturers of

Vitrified Salt Glazed
Sanitary Sewer Pipe

IN THE WORLD.

We manufacture Sewer Pipe in all slzes
3 ins. to 42 ins. Lengths, 2 to 3 feet.
Socket,Standard or Deep and Wide. Thick-
ness in sizes 15ins. to 42 ins., both Standard
and Double Strength. W e also manufacture
Flue Lining, Wall Coping, Vitrified Conduit,
Vitrified Curb, Paving Blocks, Drain Tile,
etc. Cheap substitutes made from cement
plaster disintegrate. Metal substitutes rust.
Send for catalogue.
FOR QUALITY WE INVITE COMPARISON
For prices, etc., address our Boston office— .

City Hall, Toronto, March 27th, 1911,

201 Devonshire St.,BOSTON, MASS.

CITY OF PRINCE ALBERT.

Tenders for Intercepting Sewer.

Sealed tenders addressed to the Commissioners of the
City of Prince Albert and marked “Tender for Sewer,” will
be received until noon on Saturday, the 15th day of April
1911, for the construction of a main intercepting sewer, as;
follows : —

lin. ft. 4'6” x 3’0" concrete !
B D Bt St e
2,798 €« ¢ 41 o”" x2' 8" 113 113

19 manholes.
Alternate bids for reinforced concrete pipe will pe

considered. . : :
Plans and specifications may be obtained at the office
of the City Engineer, also at office of Canadian Engineer,

| Winnipeg, after April 1st.

A marked cheque for $2,500, in favor of the treasurer

| of the City of Prince Albert must accompany each tender

submitted.
Andrew Holmes,
C. O. Davidson,
F. A. Creighton,
Prince Albert, Sask., Commissioners,

March 7th, 1911.

WELLAND, ONTARIO.

Sealed tenders will be received until Monday noon
April 3rd, for the construction, delivery and erection in
place in Welland, Ontario, of one unit of waterpower driven
waterworks pumps, three millions imperial gallons daily
capacity, including turbine, pipes, valves, etc.

Specifications, prepared by Mr. Wm. Kennedy, Jr,
Engineer, Montreal, may be obtained from the undersigned’

Envelopes to be marked ‘“Tenders for pumps.” :

R. COOPER,
Chairman Water Commissionerg
Welland, Ont. .
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l.”] / e It is perhaps
77 alll \‘ 0 not generally

: : ' that we have an Information
,//’f A Al Departmcx}t consisting of t.rainc.d
I[/ , e -' ? and practical men, whose time is
l msnny; = / y Pra—— > .
}/ "//;% (Ul [{" employed solely in answering
//Z{ enquiries from people interested

\ — ||\
\\\'\\Y‘ ] -‘ in cement.
Yii=

e ———

Now it will be
= readily understood

that out of the mass of enquiries
(1¥ et R that come to us, there are a number
g that include questions as to what

’ might be termed Allied Industries.
These we now answer to the best of our ability, but we could answer them still more
satisfactorily, if manufacturers of materials used in conjunction with cement would
co-operate to the extent of sending copies of their catalogues and other literature,
to be placed on file in our office for reference.

We should like to obtain

the names and addresses, together with catalogues, and any other obtainable information
of manufacturers of and dealers in:—

1. Concrete Machinery 4. Tile Molds
2. Building Blocks 5. Fence Posts
3. Cement Bricks 6. Reinforcing Material

7. Waterproofing Compounds

It is not alone for our own convenience that we make this sug- /
gestion : Firms who manufacture or deal in such articles, will  //////) 4
find it to their own advantage to have this information in /
the hands of our Information Department, thereby enabling
us to hand on to them, from time to time, enquiries for
such materials as they severally make.

In sending catalogues, literature or information, please
address same to ‘‘Sales Department.”

The

Canada Cement Co., Limited
Banque National Bldg. - MONTREAL
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CONTRACTORS

Should always phone the nearest office of The Canadian Engineer before going out of town
to see plans or specifications of work. The plans, etc., may be on file at our offices,

TORONTO - - WINNIPEG - - MONTREAL
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TOOLS

For Laying
CEMENT SIDEWALKS
ROLLERS
EDGERS
JOINTERS
MANUFACTURED IN
Grey Iron and Bronze

Send for Catalogue with Prices

If your dealer does not stock our
goods, write us direct

T.SLACK & Co.

Representatives : Alexander Bremner,
100 ‘Bleury St., Montreal ; Kobold 145 Brock Avenue
Tool & Cutlery Co., 424 Main St., TORONTO

Winnipeg, Man.

ALUMINIUM

INGOTS — RODS — SHEETS
ANGLES — TEES — CHANNELS
STRIP — BARS — MOULDINGS

TUBES—Round, Square, or Special
in Stock at Toronto
Wires and Cables, Castings, Spun, Drawn and Stamped Goods
Made in Canada

TheBritish Aluminium Company, Ltd.
o 0 s e g L O

PARKE & LEITH
24 WEST ADELAIDE STREET - TORONTO
Ask for Bulletin 7

|
Provincial Steel Co.

LIMITED,

|
COBOURG, - - ONTARIO
DEPARTMENT A. |

MANUFACTURERS OF
RE-ROLLED RAILS

Ranging in size from 20 to 70# per yard inclusive |

T T

SHONE PNEUMATIC EJECTORS
FOR RAISING SEWAGE AUTOMATICALLY

Over three hundred separate installations
in satisfactory use throughout the world,
in CITIES, DISTRICTS and BUILDINGS.
Descriptive  pamphlet upon application.

SHONE COMPANY
861 BLACKHAWK STREET . CHICAGO, ILL.

, NOTICE
Western Canada firm with large connection, open to
handle Bullders’ Iron Work and Mechanlcal Speclaities
on Commission basis. Correspondence solicited.

WESTERN STEEL & IRON CO., WINNIPEG, Can.

HYDRAULIC TOOLS

Pumps. Presses, Punches, Shears, Shaft Straighteners.
Rail Benders, Motor Lifts, Jacks, Valves, Fittings, etc.
Write for catalogs. See our large ad. in first issue each
month. We build to order to meet special requirements.

WATSON-STILLMAN CO.,
67 CHURCH STREET - NEW YORK

MICA
Ground mica up to 200 mesh. Hard moulding plate, in sizes
up to 36 in. square, suitable for small diameter commutators,
Flexible plate up to 36 in. square. Discs, Washers,
Tubes, etc. We build to order to meet special requirements.

O’BRIEN & FOWLER

Cummings Bridge - - Ontario

MERIWETHER SYSTEM

OoF
Continuous Re-inforced

CONCRETE PIPE

PATENTED

LOCK JOINT PIPE CO.

167 Broadway, New York City
WRITE FOR CATALOG
See our full page ad. in next week’s issue.

Winnipeg, Man.—F, H. McGavin Co., Ltd.; Montreal, Que., and

Toronto, Ont.—Francis Hankin & Co.: Seattle,Wash,—Pacific Lock Joint

Pipe Co.; Louisville, Ky.~~Harris Engineering Co,; Havana, Cuba—
Huston Concrete Co.

FOR SALE

WATER POWER

Report by Quebec Government expert engineer
says that the power is one of the best in the Province

LAKE 15 MILES LONG, 1 to 2 MILES WIDE
Power can be utilized for any purpose.

I. ANDS

Areas from 10 to 600 Acres
Situated around or near the foot of the Lake.

GOOD LOCATION FOR VILLAGE SITES

There are already 9 houses, 2 storcs and a Post-
Office in the village.

TIMBER LAND,PULPWO0OD

Supply Unlimited

S AW M LR R

Built only a few months ago, is in first-class running
condition.

Boller 75 h.p.; Engine 55 h.p.; Capacity 1000 Boards per Day
SHINGLE MILL ON PREMISES FOR SALE
‘—ADDRESS—

N. N. AUBIN, tong Lake, Temiscouata County, P.0.
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Short turns — quick handling. [
Short wheel base—full capacity.
Quick and easy dumping.
Extra rugged construction.

Does away the constant expensive
breakdowns of ordinary wagons.

AND PRICED RIGHT.
Write us for full information
Amerioan Road Machine Co,,Ltd,, of Canada, Coderich, ont
ADDRESS CORRESPONDENCE

The Hamilton Machinery Co.,

HAMILTON, ONT. LIMITED

TO

Sole Agents for the above Company,
(Also Canadian Distributors for the INTERSTATE Al FTOMOBILE)

“CHAMPION”

‘“Standard for 20 Years.”

“BECK”
Vertical Filing Case

For Drawings, Tracings, Maps, etc.

.4i -
b7 ————
Lngdan op

Common sense
filing case by
which any Draw-
ings may be ex-
tracted without
disturbing  the
order of the
balance

M ———

e e

Manufacturers
Mathematical and Surveying Instruments
Drawing Materials

EUGENE DIETZGEN GO.,Lro.

10 Shuter Street - Toronto

5,500 Brunton Patent
POCKET TRANSITS

CASE OF ALUMINUM

2% x 2§ x 1} inches. Weight, 8 ounces

Used by Civil and Mining Engineers throughout the
world—by whom it is recognized as the most conven-
ient, compact and accurate pocket transit for prelim-
inary surveying on the surface or underground,.

500 IN USE

by members of the United States
Geological Survey alone.

Fully described in bulletin B-I.
Canadian Representatives—

Harrison & Company |

53 Metcalfe Street - Montreal
717 Robson Street - Vancouver

Wm.P.McNeil & Co.

Limited

Structural Steelwork

Manufacturers
and Contractors

for

Bridges, Buildings, Piers,
Mine Bank Heads,
Water Towers, etc.

New Glasgow - Nova Scotia.
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THE PRODUCTS

~

R conNcrETE inctuae WATERPROOFING PASTE

WATERPROOFS ABSOLUTELY, with a minimum amount of time and labor,
concrete and improves its appearance. Other products—Kahn Truss

Increases the strength of the

Bars, Cup Bars, Rib Metal, Hy-Rib, etc.
TRUSSED CONCRETE STEEL CO. OF CANADA, LIMITED
Head Offices and Works, Sales and Engineering Office - WALKERVILLE, Oatario
Uni Bank Building, Win~ipes. Cor. St Js s and Dalhousie, Quensc, 28 Bedford Road, HALIFAX,
BRANCH OFFICES { 23n.l1?)r:dan“3§§reeutl. 'Il'?):()NT:;“”( S'.ln;{utchir:::)z\l;:-l«"n.u,‘\";\::nl( \%l:l:.»l 101 St, f\"u-h«fl.n: "ull‘(;III:I{‘.\M()\THI!AI.,

FILING OF PLANS

During the Season of 1910, many Municipalities used our Branch Offices for the filing of
plans of projected engineering work

We have positive evidence that this service was made wide use of and highly appreciated
by engineers and contractors as a great convenience,

To all municipal engineers, railroad companies, public works departments and any others,
extend the invitation to send us their pla
Season

Our organizations at Montreal, Toronto, and Winnipeg are at your service.
to extend to those interested every courtesy,

The Canadian Engineer |

we
ns and specifications during the approaching

We shall be pleased L

MONTREAL

TORONTO WINNIPEG f

Bruce, Peebles & Company, Ltdy.m

Engineers & Contractors to the British Admiralty, War Office, India Office, etc.

A. C. & D. C. Motors
and Generators

La Cour Converters

Crane Motors |
Turbo Generators

Slow Speed Haulage |
Motors

Vandeleur & Nichols, Dineen Building, TORONTO

Sole Canadian Agents.

Montreal Representative: A. P, BURY, 263, St. James St.
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FOR SALE

FIRE BOX BOILERS
1, refitted 40' x 16/, containing 3-a%” tubes,
1, refitted 30 x 1y, containing 443%” tubes,
1, refitted 36° x 12’ 10", containing ¢3-2%” tubes,

HORIZONTAL BOILERS
t, new 73" x 1y o, contawaing 883%” tubes,
1, new 72" x 1v/ 6%, contaiming 88-3%7 tubes,
1, refitted 60" x 1y 6 containing 723" tubes
1, refitted g4' x 1/, containing 70-3* tuBes,
1, refitted 54' x 1o', containing 653" tubes,
1, refitted 8' x 1g/, contalning s4-3* tubes,

AUTOMATIC ENGINES
1, refitted 12* and o4 x 3o, R. H. Corliss, tandem.
1, refitted ‘12’ x 30f, R, or L. H. Corliss,
, refitted o' and 16" x 1s*, C. C, Ball, tandem.

1, refitted 10" x 10*, C. C. ldeal

1, new 10 x 15, R, H. Jewel
1, refitted 10" x a4’, L. H. Brown
1, refitted o' x 24°, L. H, Brown,
1, refitted 8" x o4', R. H. Brown,
1o new 4M* x 6 R H, Jewel

HORIZONTAL ENGINES

1, refitted 114” x 14 L. H. slide valve

1, new 12' x 15*, C, C. slide vdlve,

1, nearly new 12’ x 13', C. C, slide valve
t, new ' x 15", C, C. slide valve.

1, nearly new 1of x 1¢*, C. C. slide valve
1, refitted 84" x o', R. H, slide valve

PORTABLE ENQGINES AND BOILERS

1, refitted 10" x 11* portable engine and boller
refitted 9%” x 117, portable engine and boiler
, refitted o' x 12*, portable engine and boiler,
refitted 8% x 12", semiportable engine and boller
refitted 7* x 10”, portable engines and bollers

DUPLEX STEAM PUMPS

t new 177 and 184”7 x 108" x 12", compound 1 ooo,

ooo gallons per day.
1, new 10" x 6" x 12", 325 gallons per minute,
t, refitted 10” x 6" x 13", 304 gallons per minute,
2, new B' x ' x 12", 224 gallons per minute,
1, refitted 94" x 6" x 10", 245 gallons per minute,
1, refitted 7%7 x 44”7 x 10", 172 gallons per minute
1, refitted 77 x 4 x %', 125 gallons per minute
3 new 6% x 4f x 7%, 114 gallons per minute
1, new 6' x 34" x 6", 9o gallons per minute,

5, new s4* x 3* x ¢, 100 gallons per minute,

3 refitted 447 x aM" x 4%, 40 gallons per minute,
14

13 new 3¥ x o' x 3", 20 gallons per minute

ontractors’ machinery for rental reasonable

H. W, PETRIE, Ltd.
Toronto Montreal Vancouver

THE PRESS

That Gives Satisfaction

Ask any of the users of our presses;
you will find them all over Canada.
They will all give you the same an-
swer—Perrin’'s Presses have always
given the best satisfaction.

Presses of all kinds.

Hydraulic and Filter our specialty.

Write for Quotations, % Made in Canada

WM. R. PERRIN & COMPANY
530 King Street East : : Toronto

Jardine Universal Clamp Ratchet Drill

lndn;u:ﬁsuhlc for Machine Repairs, Factories, Machine
Shops, Bridge Builders, Track Layers, Structural Metal
Workers, have use for it. Send for description.

A. B. JARDINE CO., Hespeler, Ont.

For Sidings, Tramways, etc.
12 to 80 Ibs. per yard.
New and Second-hand. Rails cut to specifi-
cation for any purpose.

JOHN J. GARTSHORE

58 Front Street, West - Toronto

FOR SALE CEf?mABrﬁh CEU?MI';‘ES

Three large yards filled with seasoned stock ready to ship,

Address THE LlNDSLEY BROS. CO.
SPOKANE - - - -  WASH.

When writing to Advertisers mention The
Canadian Engineer. You will confer a favor
on both Advertiser and Publisher.

Continvous Jomnr

Over 50,000 miles in use.

The Rail Joint Co.
of Canada, Limited

Board of Trade - Montreal

Rolled from Best Quality Steel-

Makers of Base Supported

Rail Joints tor Standard and

Special Rail Sections, also

Girder, Step or Compromise,

Frog and Switch, and Insu.

lating Rail Joints, protected
by patents

WorHAUPTER JOINT

S. S. SELMAN, President

GALVANIZED WI

CANADIAN PIPE COMPANY LTD,, i
'HEAD OFFICE VANCOUVER 'B.C. P.0.BOX 9I5. Tl

A. G. McGREGOR, Managing Director

MANUFACTURERS OF

RE WOUND and Continuous Stave WOODEN PIPE

FOR WATERWORKS SYSTEMS
No frost breaks, no corrosion. Its carrying capacity mever decreases.
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BRTWICT OFVICEs

o “” CANADA FOUNDRY COMPANY, LIMITED || |

CaLOAnY .
A conaL HEAD OFFICE AND WORKS: TORONTO

Pouniame Warer Tower Pue Coape

IL " Largest General Engineering Works in the Dominion of Canada

Moore’s Standard Treatise on

SANITARY ENGINEERING

REVISED BY

E. J. SILCOCK, M.Inst. C.E.,, F.S.I, F.G.S.

President of the Society of Engineers,
Member of the Institution of Municipal and County Engineers.

Deals with collection, removal and final disposal of sewage

and house refuse, and the design
and construction of works of drainage and sewerage.

Containing 950 pages of text, with 160 tables and 920 illustrations,

including g1 large folding
plates, two volumes, large octavo, strongly hound in cloth, gilt.

Price $12 net,

TECHNICAL LITERATURE OF ALL KINDS

Book Dept., Canadian Engineer - Toronto, Ont.
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HAMILTON CORLISS ENGINES

Are Noted for Simplicity
Efficiency

Economy and

Dependability

and each engine is built for the
particular work it has to perform.
Let us know your requirements,

=S8 WORKS AT HAMILTON, OHIO, U.S.A.

Canadian Representative ;
W. P, ROBINSON,

THE. HODVEN, OWEus RENTSCHLER £0., HAMILTON, OHID, USA, oo P sk

Toronto, Canada.

CURTIS ENGINEERING SPECIALTIES 110, ALEAN, Voot T K WOMAONT Sliop.s
Return The Gartshore-Thomson

Steam

Trap Plpe @ Foundry Co., Limitea

MANUFACTURERS OF

For automatically
returning condens-
ed water (at any
temperature) to
the boiler, without
loss of heat,

CASTTRON'PIPE

$ inches to 60
loches diameten,

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

1 Send for Catalogue

JULIAN D’ESTE COMPANY,
24 Canal 8treet - - BOSTON, Mass. HAMILTON E y ¥ ONT.

HEAVY DUTY GOLDIE CORLISS STEAM ENGINES

Specially
Designed Belted
for Direct el
Rope Drive
Connection

The GOLDIE & McCULLOCH C0., Ltd, - - Galt, Oatario, Canada

WESTERN BRANCH ; 248 MCDermott Ave., Winnipeg, Man, QUEBEC AGENTS: Ross & Greig, Montreal, Que.
B.C. AG E'\TS Robt. fiamlllon & Co., Vancouver, 5

ASK FOR CATALOGUES, PRICES AND AILL INFORMATION

B e
\

Poles of Sterling Quality 10 / x
MICHIGAN WHITE CEDAR HAVE YOU It }:)Ou“ t;:e:;‘;siltti::n ::ca:;t, <:r if

you w: V advertise-

W. C- STERL!NG ®. SON CO. A WANT ment in the Canadian Engineer will
Oldest Cedar Pole Firm in business. Producers for 30 years. do the trick. Two cents per word.
1880 MONROE, MICHIGAN 1910
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JOHN DAVIS & SON (oeRay) Ltd.

ENGLAND

THEO-
DOLITES

Comprehensive stock; Prices and particulars
on application to

PEACOCK BROTHERS

ENGINEERS

ENGINEER'S
%4 _ LOCATING
G TRANSIT

An accurate,
light, durable
instrument for
mine and
mountain
work at a
moderate
price.

For complete
@ catalogue des-
%Ml cribing our
line af sur-
veying instru-
ments com-
prising over
60 different
Trarsits and
No. 5165 . Levels.

Address Inquiry Department

KEUFFEL & ESSER Co.

OF NEW YORK

MONTREAL, 252 Notre Dame St.W.

General Office and Factories
HOBOKEN, N.J.

68 BEAVER HALL HILL New York Chicago St Louls San Francisco
MONTREAL TSy s, MegEstist e Sureses
THE The ideal asphalt for

LANCASHIRE
DYNAMO AND
MOTOR CO., LTD.

152-4 BAY STREET,
TORONTO

ELECTRICAL
MACHINERY

(STOCK and PARTS in TORONTO)

paving purposes

“"EBANO”

MEXICAN

ASPHALT

Analyses show 997% pure bitu-
men; lays between 85 and 90
yards to the ton.

All information given on application to

A. W. CAMPBELL

319 Board of Trade Bldg., Montreal
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UNIVERSITY OF TORONTO
FACULTY OF APPLIED SCIENCE
AND ENGINEERING

Leading to ACADEMIC and PROFESSIONAL Degrees

For Calendar and other information apply to the Secretary

A T. LAING

Courses in—
1. CIVIL ENCINEERINC. s. ANALYTICAL AND AP-
2. MININC ENCINEER- PLIED CHEMISTRY.

INC. 6. CHEMICAL ENCI-
3. MECHANICAL ENCI- NEERINC.

NEERINGC, 7. ELECTRICAL ENCI-
4. ARCHITECTURE, NEERINC,

WALL PLASTER

The Empire Brands.
Sackett Plaster Board,

Manitoba Gypsum
Company, Limited

WINNIPEG MANITOBA

Advertising in
The Canadian Engineer

Is not an Expense--
It is an Investment

All Canadian Engineers

who wish to keep themselves acquainted with

the latest aspects of
MUNICIPAL ENGINEERING WORK and
METHODS in the MOTHER COUNTRY
should read

“The Surveyor and
Municipal and
County Engineer’’

(Ilustrated)
Published every Friday, price Od.

Prepaid subscription rates for Canada : 12 months, 32/-

six months, 16/-; three months, 8/-.

Specimen Copy on application,

London : ST. BRIDE'S PRESS, LIMITED,
24 Bride Lane, Fleet Street, E.C.

Engineer—you will confer a favor on both
Advertiser and Publisher.

When writing to Advertisers mention The Canadianl

The ARMSTRONG UNIVRSAL RATCHET DRILL
For Drilling Holes in Awkward and Cramped Places.
ﬂ Two inches of motion at end of
| handle, IN ANY DIRECTION,
%, will drive the Drill,

€ SON..  Patented Nov. 8, 1808,
‘ f R

Sept. 29, 1900.
When the

other ratchets you
have are useless for
lack of room to move the
handle, get an “ARMSTRONG
1" "iversaL"” and it wall do the job.

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

:;3 L=<} ARMSTRONG BROS, ToOL CO,
£
% ”

107 North Francisco Avenue, CHICAGO, U.S.A.
Latest Publications on Enginee ring
THE INTERNAL LUBRICATION OF STEAM
ENGINES FROM A MECHANICAL POINT OF VIEW. By T.
C. Thomsen, M.Soc.D.C.E. Crown 8vo. Illustrated. Cloth, gilt
lettered. Price as. 6d. net, post free as. od.
THE DESIGN OF CONDENSING PLANT.
A Practical Treatise by F. W. Wright. With numerous Tables
and fully illustrated. Price 3s. 6d. net, post free 3s. 1od.
MODERN GAS AND OIL ENGINES.
Profursly illustrated. A full and exhaustive Treatment of the De-
sign, Construction, and Working of Gas and Oil Engines up to
date, By Frederick Grover, Assoc.M.Inst.C.E. Fifth new and
enlarged Edition. Crown 8vo, cloth, price ss. net, post free, ss. 4d.
THE MANAGEMENT OF SMALL ENGINEERING
WORKSHOPS. By Arthur H. Barker, B.A., B.Sc., Wh.Sc., ete.,
Author of “Graphica! Caleulus,” “Graphic Methods of Engine De-
sign,” etc. Crown, 8vo, cloth, price 75, 6d. net, post free, 7s, 11d.

ENGINEERING ESTIMATES AND COST AC-
COUNTS. By F. G. Burton, formerly Manager of the Milford
Haven Shipbuilding and Engineering Company, Limited. Second
Edition. Crown, 8vo, cloth, price 3s. net, post free anywhere,
3s. 3d.

CENTRIFUGAL PUMP3, TURBINES. AND WAT-
ER MOTORS: inclos = - the Theory and Practice of Hydraulies
(specially adapted foi Engineers), By Chas, H. Innes, M.A.,
Lecturer on Engineering, at the Rutherford College, Newcastle-on.
Tyne. Fourth Edition, enlarged. Crown, 8vo, price, 4s. 6d. net,
post free anywhere, 4s. 1

PRACTICAL ENGINEERING POCKET BOOK
AND DIARY. Indispensable to Engineers, Mechanics, Draftsmen,
Science Students, etc., price, 1s. 3d., cloth edition; 1s. od., leathes
edition.

PRACTICAL ENGINEER ELECTRICAL POCKET
BOOK AND DIARY. The most useful handbook published on
electricity, Price, 1s. 3d., cloth edition; 1s. od. leather edition,

A complete list of our engineering publications will be sent post
free on application, also Sample Copy of The Practical Engineer,

The Technical Publishing CO,, Ltd.

55-56 Chancery Lane, London, W.C. England

The Technical Publishing Company
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CAWTHRA MULOCK, President

NATIONAL IRON

LARGEST MANUFACTURERS IN CANADA OF

GAST TRON PIPE

Any Size, For WATER, GAS, CULVERT or SEWER
LARGE STOCK FOR PROMPT DELIVERY

Lake or Rail Shipment Office, Works and Docks : ASHBRIDGE’S BAY, TORONTO

Stanley Brock, Limited, Winnipeg, Western Representatives. PHONE MAIN 5038

GORDON F. PERRY, General Manager

WORKS, Limited

| CANADIAN - CAR - & FOUNDRY - CO—

. GREY IRON CASTING

CAR WHEELS

THE GANADIAN ENGINEER

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

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

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

THE CANADIAN ENGINEER

PUBLISHED WEEKLY

62 Church St., Toronto

HEAD OFFICER .EASTER';{ TOWNSMIPS 8.4 N BUILDING , MON?K‘ACI-,

&L )RAILWAY CARS OF ALL TYPES AND CAPACITIES

§ MALLEABLE IRON CASTINGS

We make the strongest, most highly glazed
and most perfectly vitrified sewer pipe made
anywhere on the Continent.

We operate fwo modern and up-to-date factories at
St. Jonun’s, P.Q. and New Gurascow, N.S. Our
“Standard” Sewer Pipe is far superior to any pipe in
the market. And we make “ Double Strength" Pipe for
railway culvertsand deep sewers, unsurpassed for strength,

SEND FOR OUR CATALOGUE.

Among the list of our products are Smoke Jacks, Inverts,
Wall Coping, Flue Linings, Chimney Tops, Hollow
Building Blocks, Stove and Range Bricks, Boiler Tube
Bricks, Locomotive Blocks and all kinds of Vitrified and

Fire Clay Goods.
C ) ~P -
Standart

} SAULGEAZEDEIRECIAY
ISEWFER PIPF

We have no connection with any other sewer pipe manufacturers.
ADDRESS ALL CORRESPONDENCE TO

The
Standard Drain Pipe Co.
St. Johns, P.Q. -- New Glasgow, N.S
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AMONG THE MANUFACTURERS

A department Yor the benefit of all readers to contain news from the manufacturer and Inventor to the profession.

NEW OFFICE.

To meet the constantly increasing business around the
Pittsburg District, The Richardson-Phenix Company, of
Milwaukee, Wis., have recently opened a branch office in the
Keystone Building, 324 Fourth Avenue, Pittsburg, Pa.
This office will be under the management of Mr. H. H.
Laughlin, who has been with The Richardson-Phenix Com-
pany for several years. Any question concerning the
economical lubrication of any kind of machinery can be
taken up with Mr. Laughlin and will have his personal at-
tention. He is familiar with all systems of lubrications, and
is willing to give advice on “‘everything for lubrication but

the lubricants.”
— ea»e

PATENTS.

The following is a list of Canadian patents recently
issued through the agency of Messrs. Ridout & Maybee,
Manning Chambers, Toronto, from whom further particu-
lars may be obtained:

J. F. & V. Durbin, Railway Car Coupling; J. F. & V.
Durbin, Car Couplers (inclined bearing); J. F. & V. Dur-
bin, Lock Sets for car couplings; A. H. Edwards & M. D.
Rucker Aeroplane; Charles O. Bastian, Method and means
for transforming electric energy; T. J. Hoover, Apparatus
for ore concentration (Case 1); Apparatus for ore concen-
tration (Case 2); David Anderson, Controlling devices for
lighting systems; Dunlop Tire & Rubber Goods Co., Ltd.
Tread for pneumatic tires; Edward Unverricht, Automatic
railway safety devices; R. B. Porter, Semaphores for rail-
way signalling; A. J. Rossi, Producing alloys of titanium ;
The Berlin Suspender Co., Suspenders; W. J. Hesseln, Two-
fluid galvanic cells; George Evans, Detachable heels; A.
H. Dark:r, Secondary batteries; Julius Haltenberger, Bear-
ings for automobile transmission gear.

e a>—————

NEW INCORPORATIONS.

Medicine Hat, Alta.—Burnside Development Co., $50,000.

Walkerville, Ont.—Beaver Asbestos Co., $500,000. H. A.
Walker, P. Dugal.

Canboro, Ont.—Canboro Co-operative Store Co., $40,000.
M. Shave, W. Melick, R. Johnson.

Sault Ste. Marie, Ont.—Lake Superior Paper Co., $8,-
000,000. T. Gibson, A. Taylor, E. P. Seon, N. D Bayly.

Aurora, Ont.—Collis Leather Co., $150,000. J. F. Len-
nox, C. W. Plaxton.

Campbeliton, N.B.—Richards Manufacturing ‘Co., $300,-
00o. D. Richards, D. E. Richards, W. S. Richards.

Bathurst, N.B.—Eastern Transportation Co., $20,000.
A. E. Loosen, O. Page, C. M. Mersereau.

Cananoque, Ont.—Gananoque Harness Works, $40,000
W. R. Acton, T. W. Suddaby, J. Acton.

Chatham, Ont.—Wm. Gray-Sons-Campbell; $2,000,000. R.
Gray, M. Campbell, W. R. Landon.

cargill, Ont.—Dominion Well Supply Co., $4o,ooof_-\)\'.
D. Cargill, C. W. Keeling, C. Kyle.

St. Ours, Que.—St. Ours Telephone Co., $3,500. J. E.
Taschereau, N. Courtemanche, J. H. Larose.

Niagara Falls, Ont.—Medina Natural Gas Co., $500,000.
D. A. Coste, Niagara Falls; W. G. Ryan, R. L. Pattison,
Chatham.

Windsor, Ont.—Hoover Suction Sweeper Company of
Canada, $10,000. W. H. Hoover, H. W. Hoover, F. G.
Hoover.

Milton, Ont.—Brandons’ Pressed Brick and Tile Com-
pany, of Milton, $100,000. R. C. Brandon, Cannington; S.
E. Brandon, Milton.

Walkerville, Ont.—Ideal Packless Valve Co., $40,000.
F. Leadbeater, Detroit; F. W. Stodgell, C. J. Stodgell,
Walkerville.

Hamilton, Ont.—Hamilton Lock and Hardware Manu-
facturing Co., $100,000. S. Aikins, J. T. Anderson, W. M.
Findlay.

Oromocto, N.B.—Imperial Dredging and Construction
Co., $40,000. W. J. McMulkin, Upper Gagetown; R. E.
Smith, Oromocto; H. B. Bridges, Gagetown.

Calgary, Alta.—Calgary Crushed Rock & Gravel Co.,
$100,000. Grant Brothers, $10,000. Mount Royal Garage
Co., $50,000.

Sherbrooke, Que.—Compagnie
nentale, $45,000.
Morissette,

Industrielle Transconti-
D. O. E. Denault, C. S. Milette, O. C.

British Columbia.—Blue Mountain Refractories Co.,
$1,500,000. British Pacific Coal Co., $1,500,000. Fernie
Garage Co., $10,000. Royal Canadian Oil Co., $250,000.
Scandia Trading Co., $25,000. Vancouver Pressed Brick
and Stone, $100,000. Witcombe, Conray & Brettell, $25,000.
Woods, Limited, $350,000. '

Montreal, Que.—Frasers, Limited, $1,000,000. A. D.
Fraser, G. A. Fraser, W. F. Fraser. Wilfrid Clermont,
$40,000. W. Clermont, A. Pichette, P. Clermont. Goss
Brothers, $10,000. A. H. Goss, Flint; H. W. Bailey, C. W.

Hockett, Detroit, Mich. Merchants Realty Co., $100,000.
W. G. Scott, Outremont; L. A. Dubrule, M. Marchand,
Montreal.

Toronto.—Moffat-Irving Electric Smelters, $40,000. J.
W. Moffat, W. H. Garvey, J. A. Rowland Bell Filtration
Company of Canada, $40,000. C. E. Richardson, R. W.
Houser, W. A. Henderson. Victoria Manufacturing Co.,
$40,000. S. Rosenberg, W. J. McLarty, F. C. Gullen. Per-
fect Ventilator Co., $40,000. W. Phillips, W. E. Ireland, R.
C. Vaughan. Northern Ontario Light and Power Company,
$7,500,000. G. H. Sedgewick, A. G. Ross, L. Davis. Made-
leine River Timber Co., $45,000. F. Denton, P. A. Lynch.
Mines Products, $40,000. D. Henderson, W. H. McGuire,
C. H. Sheriff. Kitsumkalum Timber Co., $1,500,000. W. J.
Rooney, G. F. Morrison, R. F. Pack
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International . . B T

2y L. S
Municipal Congress "

September 18th
and Exp()SIthn to 30th, 1911

© O

THE CONGRESS will be participated in by Municipal officials and duly

appointed delegates from all of the principal cities of America and
Foreign Lands, together with the members of National and International
organized bodies concerned in any particular branch of civic work or in
clean, economic municipal government as a whole. The world’s brightest
as well as practical minds will deliver to the Congress papers bearing on
that special line of municipal undertaking which they have made their
respective studies for a lifetime.

THE EXPOSITION will comprise not only municipal exhibits of every

variety, but also the works of the great inventors and manufacturers
of the world, who are manufacturing and providing municipal supplies for
the universe.

LOCAL FORCES PARTICIPATING

The City of Chicago Civic Federation of Chicago
Chicago Association of Commerce City Club of Chicago
Citizens’ Association of Chicago United Charities of Chicago
Industrial Club of Chicago Rotary Club of Chicago

MANUFACT URERS, dealers, contractors, engineers or other contribu-

tors to a city’s requirements have never before been offered such a
practical method of promoting their business interests in such a substantial
manner as is provided for them by this great Congress and Exposition,
where their exhibits may be inspected by hundreds of thousands of visitors
interested in the most approved exemplification of material advancement.

OFFICIAL REPRESENTATIVES of municipalities of the civilized world
‘ will be present, not alone for the purpose of participating in the Con-
gress, but deeply interested in the object lessons to be afforded by the varied
exhibits.

FULL INFORMATION UPON APPLICATION TO EITHER OF THE UNDERSIGNED :
JOHN M. EWEN, Chairman CURT. M. TREAT, Secretary
JOHN MAC VICAR, Commissioner General of Congress

EDWARD H. ALLEN, General Manager of Exposition
1107 Great Northern Building CHICAGO, ILLINOIS
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Special Offer.—The regular subscription price of The Canadian Engineer
is $3.00 a year. By adding $2.00 to the price of any book ordered through
our Book Department, new subscribers can get the paper for one year.

Books for Structural Engineers

De Pontibus, a Pocket-book for Bridge Engineers—
By J. A. L. Waddell, C.E. 403 pages, 10 folding plates.
Morocco $2.00

Designing and Detailingof Simple Steel Structures—
By Clyde T. Morris, C.E. 201 pages, size 6xg. Cloth $2.25net

Design of Steel Mill Buildings, and the Calculation

of Stresses in Framed Structures—By Milo S.
Ketchum. Second Edition, enlarged, cloth, 614 x 9 inches,
464 pages, 42 tables and 189 illustrations in the text. Price
$4.00 net

Design of Typical Steel Railway Bridges—
By W. Chase Thomson, M. Can. Soc. C.E.. Cloth, 6 x 9
inches, vii.+178 pages, 21 diagrams and detail drawings.
Price $2 net

Theory and Practice in the Designing of Modern

Framed Structures—By Johnson-Bryan-Turneaure,
Eighth Edition, Revised and Enlarged, 561 pages, profusely
illustrated, cloth, price $10.00

Text-Book on Roofs and Bridges—By Jacoby Merriman.

Part 1. Stresses in Simple Trusses. 6th edition, 316
pages, cloth, $2.50

Part II. Graphic Statics. Third edition, 234 pages, cloth,
$2.50

Part 111, Bridge Design. Fourth edition, rewritten. 374
pages, cloth, $2.50

Part 1V, Higher Structures. Third edition, revised and
enlarged, 374 pages, cloth, $2.50

We can promptly supply any Technical Book in print.

e e A S SR P RIS

CANADIAN ENGINEER

BOOK DEPARTMENT
62 Church Street - - - - TORONTO, CANADA
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The Quality of the Fittings You Install

is of as much importance as the way you install them. Keep up the Standard by using these

Return Bend Elbow Cross 457 Elbow

STANDARD FITTING & VALVE CO., LIMITED

Manufacturing Cast Iron Fittings

exclusively A GU ELPH, ONT.

DOMINION BRIDGE C0,, LTD., MONTREAL, P. (.

TURNTABLES, ROOF TRUSSES
K STEEL BUILDINGS
| ELECTRIC & HAND POWER CRANES

Structural METAL WORK of all kinds

BEAMS, CHANNELS, ANGLES, PLATES, ETC., INSTOCK

600 H. P. TURBINE

For SULITELMA MINES, NORWAY Polson Iron Works

Limited

Toronto - Canada

Steel Shipbuilders

Engineers «nd Boilermakers

Bridge and ConstructionDepartment

THE PENNSYLVANIA STEEL CO.

STEELTON, PENNA., U.S.A.

Design—Fabricate—Erect
All Structures of Steel

___ — : L r it NEW YORK, N.Y. PHILADELPHIA, PA,
. 71 Broadway, Morris Bullding.

‘ 7 BALTIMORE, MD SAN FRANCISCO, CAL.
K AERNER BR ‘ ’ G Continental Trust Bldg. 1505 Chronicle Bldg.
BOSTON, MASS, ST. LOUIS, MO.

KRISTIANIA, NORWAY GHIGAGO, TLL. e onDoN, TG
Canadi ives : Western Union Bldg. 110 Cannon Street.
CANADIAN AGENC'ES 18 :Tr;:"toRegts'er-’rt;;‘;;-}o ng:?z'o 3."%. MBEX. STEELTON. PA

Edificlo de “La Mutua.” At Works.
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CATALOGUE

Some of the most valuable information on engineering and contracting subjects is to

be found in the trade literature of the large supply houses.

INDEX
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The Canadian Engineer maintains a card index upon which is kept an up-to-date list
of manufacturers of contractors supplies and engineering equipment.
catalogues of any of these firms all you need do is to send us a postal giving your address
and the list numbers (as printed below) of the catalogues you wish sent. This will save you time
and labor and insure prompt service. This departmentcan put you in direct communication
witb the principal manufacturers of and dealers in engineering equipment of all kinds.

Air compressors.
Air lift pumping machinery.

Alloys.

Aluminum,

Angles (see structural steel),

Architects’ supplies.

Asb and Asbestos Pro-
ducts.

Asphalt,

Asphalt plants and tools,

Bars (steel)
Bearing Metals,
Bearings, ball and roller.
Belt dressing,
:a:t htlglnenen.
elting, chain, link, canvas .
Benders (rail). i g ae
Blacksmiths’ tools,
Blast furnaces and fittings,
Blasting powder.
Blocks and tackle,
Blowers.
Boiler fittings, mountings and
tubes.
Boiler tubes,
Boilers (tubular),
Boilers (water-tube).
Bolts,
Bolts (machine),

7A Bonding for Concrete.

&z

45
6
“

so
£

ss
"
38

Bonds (Contractors’),

Books (engineering and tech-
nical), 3

Boots.

Brackets and cross-arms

Brick and tile.

Brick (paving).

Bridge builders,

Bridge engineers,

Bridges (concrete).

Buckets,

Buckets (clam shell),

Buckets (concrete).

Buckets (dredging and exca-
vating).

Cables (manila).

Cableways.

Caisson Foundations.

Car replacers,

Carbolineum.

Cars (ballast),

Cars (concrete).

Cars (dumping).

Cars (industrial).

Cars (inspection).

Carts and wagons
dump).

Carts (concrete).

Castings (malleable iron).

Castings (steel).

Cement,

Cement block amd brick ma-
chines.

Cement-making machinery.

(ash and

cgeey

92
93
%4
95

97

Cement testing machines.
Cement waterproofing.

Ceriers.

Chemists,

Chimneys (concrete).

Chimneys (steel).

Clutches (friction).

Coal and ore-handling machin-

ery.

Cofferdams.
Compressed-air tools.
Concrete block machines
Concrete reinforcement.
Conduits (steel)
Conduits (vitrified clay).
Contractors’ (general).
Conveying machinery.
Conveyers (belt).
Conveyers (cable).
Cordage.

Cranes and hoists,
Cranes (derrick).
Cranes (electric).
Cranes (hand-power).
Cranes (locomotive).
Cranes (travelling).
Crusher castings (rock).
Crushing rolls.
Culverts.

Curb (steel).

Dams (concrete).

Derails.

Derricks (pile driving).

Derricks (steam).

Drafting Instruments and
plies (see engineers’
surveyors’ instruments
supplies).

Dredging machinery.

Drills (pneumatic).

Drills (rock).

Drums (hoisting).

Dryers (cement,
sand).

Dynamite.

sup-

and

asphalt and

Elevators (bucket).

Engineers and contractors,

Engineers’ and surveyors’
struments and supplies.

Engines (compressed air).

Engines (gas, gasoline, oil).

Engines (high duty—pumping).

Engines (hoisting).

Eagines (oil).

Engines (steam),

Engines (traction).

Excavating mschinery.

Explosives.

Fans,

Fence, railing and posts

Filters (feed water).

Filters (water).

114
1§
116
1y

123
124
12§

126

127
128

129
130
131
132

133

134
135
36

'37
138
139
140

141
142
143
43A
44

145
146

147
148
149
150

151

152
153
154
155

157
158

160
161
162

Fire brick and fire clay.

Forgings (stee)).

Foundations.

Foundry equipment and
plies.

Frogs and switches (ry.).

sup-

Garbage crematories.
Gas producers.
Gates and valves,
Gauges (steam),
specialties).
Generators (electric).
Governors (water-wheel).
Grain elevators and storage
tanks,
Grinding & Mixing Machinery.

Hand cars.

Heating and venatilating ma-
chinery.

Hoists (chain and rope).

Hoists (pacumatic).

Hoists (steam),

Hydrants,

(see steam

Ice and
chinery.
Incline cableway engines.
Inspection of materials,
Irrigation supplies.

refrigerating

Jacks
Jacks
Jacks
Jacks

Kilns (cement).

(screw and lever)
(hydraulic).
(pneumatic),
(track).

Lamp posts,
Levels.

Lights (Contractors’ & Munich-
pal).
Locomotives
light).

Locomotives (steam®
Locomotives (tractiom).

(industrial and

Manganese steel.
Manhole covers.
Meters (water, oil and gas).
Mixers (asphalt),

Oakum,

Paints and metal coatings.
Paving joint filter,
Penstocks.

Pile driving machinery.
Pile protection.

Piling (interlocking steel).
Pipe (galvanized irom).
Pipe (reinforced concrete).
Pipe (riveted steel).

Pipe (wood).

Portland cement.

163
164
165
166
167

108

169
170
1
172

173

174
175

177
178
179

182
183
184
185
186

187
188
189

191
192
193
194
195
196

197

108
199
200

202
203

205
206
207

209

an
212
) QY
214
a1s
216

If you want the

Pulverizers.

Pumps (poeumatic).

Pumps (centrifugal).
Pumps (diaphragm).
Pumps (waterworks).

Rail joints,
specialties.

Railroad track supplies.

Rails and track.

Rails, second-hand.

Railways, industrial and marrow
gauge.

Reinforcement steel
crete structures.

Riveting hammers,

Riveting machines.

Road machinery.

Road oils,

Road rollers.

Roofing.

Rope (wire).

Rubber boots.

fastenings ame

for co»

Sand-blast

Scarifiers.

Schools and colleges.

Scrapers, road.

Second-hand machinery
supplies.

Sewage disposal

Sewer braces.

Sewer buckets.

Sewer flushers (automatic).

Sewer pipe.

Shovels (steam).

Shovels and picks (hand).

Sluice gates.

Steam specialties.

Steel substructures for tanks
Street-cleaning implements, me
chinery and snow plows
Street sprinklers.
Structural materi¢
Structural steel

machines.

Testing laboratories
ists, etc.).

Ties (steel and weod).

Tile.

Track tools.

Traction ditching machines.

Transits.

Trench excavating machi

Turbine pumps.

Turntables (overhead).

(chen

Valves (sluice).

Wagons (contracto
Wagons (garbage).
Wagons (oil).
Well-drilling machio
Wheelbarrows.
Winches.

CONTRACTORS

Shoﬁld always phone the nearest office of The Canadian Engineer before going out of town
The plans, etc., may be on file at our offices.

'MONTREAL

to see plans or specifications of work.

TORONTO

- WINNIPEG -
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PORTLAND

CEMENT

Plants
Atwood, Durham, Hanover, Kirkfield, Orangeville, Owen Sound, Wiarton.

Facilities
Our mills are thoroughly equipped and have an ample capacity and good
storage, which enables us to ship all orders promptly. They are so distributed

as to have every advantage of railway and water connection. We are par-
ticularly well situated to supply Ontario and Western Canada.

Packages

Every precaution is taken to provide the highest character packages.

Throughout the entire manufacture of our cement the greatest care is exer-
cised to keep the product at its high' standard. The care exercised in this
regard has created a reputation for reliability among the users of cement who
do not have the time or opportunity to test each shipment, and who conse-

Our cement is adapted for all purposes where a high grade cement is desired,
such as in foundations or buildings and heavy machinery, tunnel work, cisterns,
cellar floors, sidewalks, pavements, curbing, artificial stone, conduits, sewers,
reservoirs, bridge piers and concrete work of all kinds.

Architects and Engineers will be assisted with any further information desired
and we will co-operate in making any tests of our cement on request,

ALFRED ROGERS v

28 King St. West, Toronto, Canada’

(R~
*S Tests
quently rely largely upon the manufacturer,
Adaptability
Information
Travelling Western Representative, W. C. Huff, Winnipeg
@S A——
(~J~

00

O O

R
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Cleveland Bridge *-. Engineering
Company, Limited. PARLINGTON

VRS~ VIR el
s \-v‘('?"é“f‘" e

Bridge over the River Menam designed and constructed for the Royal Slamese State Railways.

Specialists in the Design, Manufacture and Erection of Bridges and all
classes of Iron and Steel Structural Work.

CANADIAN OFFICE - Canadian Express Building - MONTREAL, QUE.

Toronte he J. C. McLAREN BELTING CO.,

St. John, N.B. :
Winnipeg Manufacturers and Dealers in LIMITED

Calgary Belting, Card Clothing, and
el —— Mill Supplies. —————

Vancouver

| PATENT ATTORNEYS

Your

J. EDGAR PARSONS Name

HANBURY A. BUDDEN, Barrister, Solicitor, Etc. Should
PATE NT o FFI CE Room 29 18 Toronto Street
MONTREAL Canada Permanent Bldg. TORONTO :
M.Chart. x:.;..‘;:.trja‘.:o:,s»udmr B e
a a n :
Offices New York Cable Ad:.i';t. L2 R'DOUT & MAYBEE
Lite Bullding s = Solllolton of Patents l I
'ounsel, Solicitors and Experts in )
~ PATENT SUITS ere
. p A T E N T s A};!:'e'l;(l; -1; ::;ul:.adm‘ countrf,e's F:f b‘IhAev ;;olrld
Barrister, etc. Mech. Eng. —_—
FETHERSTUNHAUGH &, cﬂ Manning Chambers, Queen St. W., TORONTO.
'
i 1IES e
THE OLD ESTABLISHED FIRM PATENTS SEURED s - counRn Write for Rates
FRED %hi%Tg:J::ﬁnaﬂnAdU%i'p:&S.' M.E., Information and Advice Charges Moderate
HEAD OFFICE, Royal Bank Building,
o Kios 8 b T, FREE. James J. Sheehy, S

{ : , Winni d B National Uni
Vancouver, Canada, and Wasnington, DC.0 S 4. | | 2% 'Fuigsel Usion wrcuINeTON, ..
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Back or Current Numbers

of any American or Foreign technical or trade journal
furnished on short notice at moderate rates; also
newspapers and magazines; all kinds of Government
and State Reports in stock. Clippings on special
subjects furnished promptly.

MAGAZINES Ano PAPERS OF ALL KINDS BOUGHT

Special Subscription Price List on request. Information
concerning any periodical furnished free of charge.

A. W. CASTELLANOS

263 Armstrong Ave., Jersey City, N.J., U.S.A.

FOR . .
DRAUGHTING MATERIALS
DRAWING INSTRUMENTS
SCALES & TAPES
SLIDE RULES
TRANSITS & LEVELS
SCIENTIFIC BOOKS

In fact every description of Architects’,
Engineers’ and Surveyors’ Supplies.

JOHN A. HART COMPANY

Mclntyre BlocK : : Winnipeg

POWER PLANTS

We manufacture

ENG|NES Medium or slow speed Corliss,
- —= automatic high speed Tangye

Clipper and Leonard Slide Valve.

BO“_ERS Locomotive Stationary Return Tubu-
—_— lar, upright Eclipse semi-portable,
marine

TANKS and HEATERS

SHEET IRON WORK

We are sole agents for Browett.Lindley Vertical Quick Revolution Steam
Eé\gnrc:;([‘:nghsh). National Gas Engine Co’s Engines and Producers
(English.)

E. LEONARD & SONS
LONDON, ONT.

Montreal. 8t. John, N.B. Calgary.

Vancouver.

i

% Calgary Iron Works

Limited

Iron and Brass Founders
Iron Columns and Eye Beams

Light and Heavy Forgings

Machinery Repairs of all kinds
Manufacturers of Fire Hydrants, etc.

@ 410 Ninth Ave., East, Calgary, Alta.

We make .

ELECTRO-
PLATING
DYNAMOS

FOR
Zinc, Copper, Nickel,
Gold and Silver.

DYNAMOS and MOTORS for all circuitsi
1 MO1 i e o}
Electric Co.

Hamilton |

Toronto & Hamilton
99-103 McNab St. N. - - A 4

HYDRANTS

Iron and Brass Founders

Iron Columns

Engine and Boiler Work a
Specialty.

Estimates furnished on application,

UNION IRON WORKS

CALGARY ALTA,

Joist Hangers

BALATA BELTING

GUARANTEED THE BEST FOR
BREWERIES DYE HOUSES
SAW MILLS BLEA(::ldERlES
MINES ALL EXPOSED
LAUNDRIES SITUATIONS
D. K. McCLAREN, LiMITED,
MONTREAL TORONTIO VANCOUVER
30g-311 Craig, W. 200 King, W, 37 Alexander St.

UEBEC
21 St. Peter St.

ST. JOHN, N.B.
64 Prince William St.

CONTRACTORS’ EQUIPMENT

Champlon Rock Crushers Wheeled Scrapers

Champlon Road Graders.  Drag Scrapers Dump Carts

Champlon Road Rollers Buck Scrapers Dump Cars
Wheel Barrows, Road Plows and Tools,

MARION DREDGES FOR DRAINAGE, DYKING AND
IRRIGATION SERVICE.

London Concrete Machinery Co.'s

Face down Block Machines, Cement Mixers, Cemerit Brick Maochines,
Tile Moulds, Cement Workers' Tools,

Contractors’, Loggers’, and Ralilroad Supplies.

A. G. BROWN & CO.

CALGARY, Alta. 1048 Westminster Ave., VANCOUVER, B.C.
P.0. Box 228. Phone 2002. Phone 4804.
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McLEAN AND PEASLEE A
5zcs-1 Traders Bank Building -  TORONTO The EaStern P]pe and

New and Used Electrical Apparatus.

Please note the following bargains in used motors and dynamos : t. t
AC. MOTORS. onstruction Co. ’ .

3 H.P., 100 volt, 60-cycle, 1,800 R.P.M., single phase. 'Price. $90.00
5 H.P., 220 volt, 60-cycle, 1,700 R.P.M., 3 phase, Westinghouse.
Price, $75.00.
10 H.P,, 550 volt, 60-cycle, 3 phase, 1,200 R.P,M., Bullock, with
st:lhrtcr. Price, 81510.00.
Other sizes on application. W k

g ted Water Works Contractors
All sizes, J2 to 50 H.P., 500 volts or 250 volts. Particulars on
request.

D.C. GENERATORS. MANUFACTURERS OF
1 K.W., 110 volt, 2,100 R.P.M., Westinghouse. Price, $25.00.

1% K.W., 110 volt, 1,400 R.P.M., Edison. Price, $65.00.
7 K.W., 110 volt, Royal Electric. Price, $100.00. WOODEN WATER PIPE
lmmcdiutc'dch\'ery of the above. Material thoroughly overhauled

and reliable.

For Water Works Systems,
Domestic Water Supply, Hydraulic Mining
Insulated Wire Conduits,

Steam Pipe Casings, Acid proof Pipe for
Mines, Tanneries and Pulp Mills
Sizes from 2 in. to 24 in.

HE CANADIAN ENGINEER
T is the recognized engineering
authority in all parts of Canada.
Edited by technically trained men—
a complete weekly summary of
engineering news is given in each WRITE FOR INFORMATION
issue—If you have a friend whom

you think would like a specimen BOX 329, Alexandria

copy give us the name and address.

We will do the rest. ONTARIO

ROBB CORLISS ENGINES

Have the Armstrong-Corliss valve gear, which will
operate at a higher speed than the ordinary
releasing gear.

This valve gear does not depend on springs or dash
pots for closing and runs without noise.

The wearing parts of the valve gear are enclosed
in a casing and run in oil so that friction is

v /e
reduced to a minimum.

H : DISTRICT OFFICES :
0 " I"eerl" 0 Canadian Express Building, Montreal, R, W. ROBB, Manager.
B Traders Bank Building, Toronto, WM. McKAY, Manager.

Union Bank Building, Winnipeg, W. F. PORTER, Manager.
LIMITED ( 4in Exchange Building, Calgary, J. F. PORTER, Manager,

AMHERST, N.S.

Kindly mention The Canadian Engineer when corresponding with Advertisers.
You will confer a favor on both Advertiser and Publisher.
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CANADIAN RAND CO., LIMITED

Commercial Union Building

The illustration is of
an Air Lift Pump, lift-
ing 1361  gallons of
water per minute; 31
feet, from a 12-inch
well 270 feet deep.

The actual power
consumption of this
system is 21.5 Brake
Horse Power.

The actual total
pumping cost is $.00325
per 1000 gallons.

Think this over!

MONTREAL, CAN. [[,...co00e

ROCK DRILLS

RossiLaNO
Vawncouver

AIR COMPRESSORS

ROBERTS

WATER FILTERS ARE
RECOGNIZED FOR

Simplicity,
Durability and
Efficiency

ARE ECONOMICAL
IN CONSTRUCTION
AND MAINTENANCE

(Incorporated)

Darby, Philadelphia, Pa.
No condition or demand beyond us. Write.

Licensed underJEWELL PATENTS

ANTHON & SONS

Flensburg, 34 Germany

Machine Works & Iron Foundry

Special Works for the construction of Up+
Te-Date CASK MACHINES for all
kinds of Casks sach as Beer, Wine; Oil,
Butter, Dusttight Cement Casks, (with (Bt
groove & spring) etc.

Only First Class Novelties
Manufsetored

Further all kinds of
WO0OD WORKING MACHINE

Write for Catalogues

ROBERTS FILTER MFG, Co.

"CULVERT

Iron Culvert for Railroad, Highway

and Embankment Work Light,

Strong Cross Corrugated Secnons,

easily transportable for Cement or
Fo | Construction

Write for Book No. 72 and Specdicatlons

The Pedlar People

OSHAWA




