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Automatic-Dumping Concrete Elevator

Deserves the attention of all
Contractors who face the
problem of raising Concrete
to any considerable height
above the Mixing Plant.

It is a complete unit and
effects great saving in hand-
ling the Mixer output.

The assembling of the
Elevator is a simple matter.

Write for -our Special
Catalogue on the subject.

We will | be g’léd to re-
S P ceive your enquiries for
Roclt Crushers, Hoisting Engmes, Concrete Cars, Carts and

Barrows, Wire Rope, DerricKs, Blocks, Wlnches, etc.-

'MUSSENS LIMITED

2 -Montreal Toronto Cobalt Winnipeg  Vancouver

g '"_B"UYER'S REFERENCE-PAGE 2.
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WHERE TO

For the - Assistance of Engineers, Contractors’ and
For Index to Advertisers see Page 8.

An Engineering Trades Directory

BUY:

Purchasing Agents

Batteries, Storage

D. P.' Battery Co., Ltd., Bakewell,
Derbyshire, England.

Alr Compressors
Mussens Limited, Montreal, Que.
Reavell & Co., Ltd., Ipswich, Eng.
Anviis
Leslie & Co., A. C., Montreal, Que.

i
l
1

I Belting
!

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

M. Beatty & Sons, Limited, Welland, Ont.
_ Dredges,  Ditchers,

Derricks, Steam Shovels,
Submarine Rock Drilling Machinery,

.

Automatic Raliways
Babcock & Wilcox,

Ltd.,, Montreal, |

y Centrifugal Pumps for Water and Sand,
= Stone Derricks, Clam-Shell Buckets,
~ Steel Skips, Coal and Concrete Tubs,

Bollers, Marine, Stationary and watsr
Tubs 3 J
Babcock & Wilcox, Ltd.,
Petrie, H. W., Ltd
Vancouver.

Montreal,
.y Toronto, Montreal,

Books, Technical
John A. Hart & Co.,

Boring Tools

Armstrong Bros. Tool Co., Chicage,
UGS AL
Mussens Limited, Montreal, Que.

Bridges, Roof Trusses, etc,
Canadian Bridge Co., Ltd.,” Walker-
ville, Ont,
Cleveland Bridge & Engineering Co.,
Ltd., Darlington, England.
Dominion Bridge Co., Ltd., Montreal, '
Hamilton Bridge Works Co., . Ltd.,
Hamilton.
Pennsylvania Steel Co., Steelton, Pa.

Structural Steel Co., Ltd., Montreal
Que.

and other Contractors’ Machinery Buol;:::.)(clam Shell, GCoal and Con-
AGENTS Mussens Limited, Montreal, Que.
E, Leonard and Sons, Montieal, Que.. and St. John, N. B. R, Hamilton & Co. Cableways §

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

High Speed Vertical Engines
OF THE ENGLISH ENCLOSED TYPE, WITH PRES-
SURE OILING SYSTEM, INSTALLED BY US AT THE

TRADERS BANHK, ORONTO

3 T e —

{

T T

Mussens Limited, Montreal, Que.

| | Gement, Maohinery

Mussens Limited, Montreal, Que. b
Senator Mill N¢;, Co., Ltd., Galt,
Coal Crushers '
Babcock & Wilcox, Ltd., Montreal,
Senator . Mill Mfg. Co., Ltd., Galt,
¥

Coal Handling Machinery A
Works, De-

. Northern Engineering
troit, Mich. ;
({Continued on page 50.)

.
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Traders Bank Building, Toronto,
Bell Telephone Building, Mo
Union Baok Building, Winnipeg, J

AMHERST, N. S.
WILLIAM McKAY
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“SHREDDED. LEAD'

R WATER AND GAS MAINS |

Made in England

A Strandlof Lead Wool coiled up for transit

JOHN GARDE & CO.

142 Victorla Street, ~TORONTO, 0

Phone Main 4923 !
“*Just around the corner from Queen and Yonge”

British Manufacturers

"T.‘ s

Sole Distributors in Canada for the | : AN
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The Canadlan Brldge Co., Limited

Manufacturers of

Locomotive Turn Tables,
Roofs, Steel Buildings and
structural Iron Work of all descriptions

WALKERVILLE, ONTARIO

~—Railway & Highway Bridges

| STRUCTURAL STEEL Co., LTD., MONTREAL BRIDES andBULDNGS

Steel in Stock

INDEX TO ADVERTISEMENTS.

* Every Other Week

Ainsworth, Wm. & Sons .
llen, John F., ............. t 46
Allen, & Co. Edgar .... * 52
Allis Chalmers-Bullock, Ltd ......c..........
Ambux:en Hydraulic Construction Co. of Canad;.
...................................... 53
American Spiral Pipe Works ... 2
Armstrong Bros Tool Co ... wree 48
Apatr o0 Fo iy 5 e T ik 50w sovan s e e e s dad a0
Babcock & Wilcox, Ltd, ....ccooevenr o verereesennneen 5
Banwell Hoxie Wire Fence Co, .............. 44
Barnett, G & H Co ....... ebesvaese ot 8
Bausch & Lomb Optical Co.
Beatty, M. & Sons Ltd............
Beaubein, De Gaspe ........................
Berger, C. L, & Sons. .. . wdaeseniens 17
BOWIBAD & CODBOT, o o v cmvio oo csnsiososesosss f 6
Brandeis, Chas t 7
Brown & Co., Ltd., John.........cooevuunn.t 4
Budden, H A 15
Buftalo Meter Co......ccvererremreerensronsene t 48

Buffalo Mechanical and Electrical Laboratoryt 48

Cameron Septic Tank Co................. RSN )
C dian Bridge Co 3
Canadian Buffalo Forge Co......c.......... 51
Canadian Inspection Co., Ltd....s........... 7
Al e TR A R Vessaserot B8
L Westinghouse Co..cuuuunsiiines . st 47
Chip Willis
Clarke & Monds .. ...... e TR0 - B oS

Cleveland Bridge & Engineering Co. Ltd.
Coghlin & Co., B. J. ......
Continental Iron Works ..
Cooke & Sons, T. Ltd. .
Corrugated Steel Bar Co of Canad.a Ltd......f 5

D. P. Battery Co. ....
Darling Bros..

Date, John... t 52
D’Este, Julian, Co A 7
Dixon, Joseph, Crucible Co Y s
Dominion Bridge Co, Ltd..... s "B
Dominion Wood Pipe Co., Ltd. : t 53
Dominion Bureau......... 2 5
Dominion Sewer Pipe Co.......co000vvneinnnnnn t a
Elevator Specialty Co.....cvvivvniierieenann. 45
Engineering Times..................... oa ol 48

Expanded Metal and Fireproofing Co...ccovveees  §

Bobery s AW o dcbns ai e o s pnivnslssyesuint.ss e
Fi C.J. 1’6
Fetherstonhaugh & Co.ccvvuvvvnvinnvnciiiecinnanns v g 1
Fetherstonhaugh Dennison & Blackmore Mo 7
Bl & Fi i addiaag ARG UREAIR 4 Sl 2 45
Fleck, Alex ...

Francis, W. J. ,.... R
Fuce, Ed. O........ R, | R T s 6
Galena Signal Oil Co....covvenrirereessisnncsasssncenct 12
Galt & Smith......... ol §
Garde & Co., John.......... Y2 e SR e 8
Gartshore, John D................ R 45

Gartshore-Thomson Pipe and Foundry Co... 7
Geometric Tool Co. «f 13
Gerell, John W, ... =
Gilson Mfg. Co......... ot 2
Goldie & McCulloch Co. 1 49
Goldschmidt Thermit Co. woot 18
Goulds Pump Co.........ovuuvnainnnnnnnn. .. t 49
Gurley W.& L. E ..... s . 49
Gutta Percha & Rubber Mtg Co....u.............. t
oot L T T S L SO S, t o
Hamilton Bridge Works Co., Ltd.. * 4
Hamilton Powder Co...cccvueirunernrunanns L
Hamilton and Toronto Sewer Pipe Co........ t s
Hart Ce., John.A..........cuvvennnnn.

Hartranft Cemeat Co., Wm.....,
Hathorn Davey & Co., Ltd
Hayward Company, The

Hill Electric Mfg. Co ...... L L s A
Hopkinson & Co., Ltd., J..uese seererrerceessassese sert 52

Ideal Concrete Machinery Co................ .t 46

Jack, & Co., Watson .....
Jardine & Co. A. B,

Jefirey Mfg. Co P
Jones & Moore Electric Co .vvvuruveeresrernseneresnt 49
Kerr Engine Co, Ltd t s
Keuffel & Esser Co .. 52
Koppel Company, Arthur.................... 52

Lea & Coffin and H. S, Ferguson......cooueune.t 6
Leslic & Co, A.C.
Lindsley Bros, Co. .

Loignon, A. BR/ . itz dloerinscsises e e
Lufkin Rule'C0 ....ccsen assissisesssnssonsesssssesasossensst 48
Lunkenheimer Co. t s

Lysaght, Limited, John (see A.C.Leslie & Co.) 43

Manitoba Irom Works Co., Ltd. ..

Marion & Marion... 113
Mason Regulator Co BT
McGill University ..... . 9
McLaren, D. K. Limited .. 4
McLaren, J C, Belting Co . 4
Michigan College of Mines R
Michigan Lubricator Co ..t 52
Mitchell, Charles H. .......... il
Montreal Loco. Works Co., Ltd 15
Montreal Steel Works Ltd. .... . 48
Morrison, T. A& Co ...coveneneen t4s
Morrow, John, Machine Screw Co .. tas
Morse Twist Drill and Machine Co ... oot 12
DEALTRY) X5 AMAN o v et vs s oo 6
Mussens, Ltd ....... sen o X
Nold, Henry N....... et S e et ade:x v o AR A 6
Northern Electric & Mfg. Co.... 8
Northern Enginecering Works 47

t Once a Month

Otis-Fensom Elevator Co. teensiesssnrennneenianeent X
Ontario Sewer Pipe Co. . % swsf B0
Owen Sound Portland Cement Co Ltd 7

Owen Sound Wi.e Fence Co.
Oxley & Chadwick

Parker & Co., Chils.
Peacock Brothery...

Petne, HeW. L5688

Public Works . _....
Queen City Oil Co, Ltd. ................ .. ot
Raymond Concrete Pile Co. of Canada ., ..., T %

Reavell & Co,, Ltd, .,
Richmond, J. Stanley ..
Ridout & Maybee .........

School ot Mining. .......... TS TSP e t v
Senator Mill Mfg. Co., Ltd. ............. .
Shanly, J M ....

Sheehy, James J.
Smart-Turner Machine Co
Smith & Coventry.

Smith Kerry & Chace
Standard Inspection Burenu
Sterling, W. C & Son, Co,
Staaley & Co. Limited W F, ..,
Structural Steel Co, Ltd
Surveyor, The

Tonders ...ovuvsiisirsonssnetronancnnnonnnn, 42
Technical Index ......... 0% 00/013le bisth albysic s s seees 48
Torbertand Co.. A C.vovvvnnnnnnno... .. 43
Toronto & Hamilton Electric Co, ... .. A sl 48

University of Toronto
Union Drawn Steel Co,

Watts & Son, E. R..
Wells & Raymond .
Willson Carbide Co, Ltd
Wilson, J C, & Co
Wire & Cable Co...
Wood & Co., R. D, .

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

W
o ”"ﬂ""" We make the “Dillon” Hinge-Stay and also the “Monarch”
S rrrm  straight hard stay, both fences made entirely of No. g wire.
== imEas: Your enquiries are solicited.
-
= Owen Sound Wire Fence Co., Ltd.

OWEN SOUND,

ONT.
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AINSWORTH
Precision
Theodolites

will continue to give satisfac-
tion long after the small differ-
ence in first cost is forgotten.
One accident with a party
in the field will frequently
offset the difference in price

between an AINSWORTH
and the cheapest instrument

There is no question
of Economy or
Efficiency in the

DEANE TRIPLEX
POWER PUMPS.

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

ply.

WILLIAM PERRY & ) \
848 Maplewood Ave. 08 .
MONTREAL ¥ v 5
PHONE UP 568 W% :
Send for Catalogue. P

on the market, for our theodo-

Vi N lites certainly do

Our SPECIAL MULE Type BX Theodolite “«STAND UP”

5 in. Limb

GIA.NT CRUSHER For the manufacture of balances and engineering

instruments of precision and their inspection and a Just-

The Heaviest Leather ment we have what has been conceded to be the
Belts on the Market

Finest Equipment in the World
Every Foot Solid Leather - e

I’ H SEND FOR
" o M C L A R E N Bulletin BX-1 of Engineering Instruments. Catalog A-1
Limntsech of Balances and W eights.
MONTREAL TORONTO VANCOUVER 1
O Crigwest 200 King West 418 Abbott Street Catalog B-1 of the Brunton Patent Pocket Transit.

i

FACTORY 6P B

"QUEBEC ST. JOHN, N. B.
21 St, Peter Street 64 Prince William Street

IAINSWORTH]
LESONSAS,

i ¢D[THE _PRECISION

e The J. C. McCLAREN BELTING CO.,

\?Itl Jc;h:.g N.B. Manufacturers and Dealers in

nnip . ®

Calgary . Belting, Card Clothing, and
Edmonton and S G TR . D j
i Mill Supplies.

RAILWAY ENGINEERING

By CECIL B. SMITH, Ma. E.

Treats chiefly  of location, construction and maintenance, thus enabling the young engineer
to take a more intelligent interest in and general understanding of the general principles on
which railways are surveyed, constructed and operated. Care is taken to give only what
1s fairly well tried and established. It gives each part its due importance, the combination
of the whole subject technically considered as a ground work for future study.

A 200 Page Treatise, Fully Illustrated. The Price is $1.50.
ALL ORDERS FOR COPIES SHOULD BE ADDRESSED TO

The Book Department, Canadian Engineer

62 Church Street TORONTO
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THE PIONEER INSPECTION GOMPANY OF CANADA
Expert Inspection—Tests and Reports

THE CANADIAN INSPECTION CO,, Ltd.

Inspectors to Dominion and Provinc al Governments
Representatives at all important CANADIAN, AMERICAN and EUROPEAN WoRrk
Complete Facilities for all classes of Physical Testing & Chemical Determination
Main Laboratory ; 601 Canadian Express Bldg., MONTREAL

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

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

Chemical and Cement Laboratories
OFFICE AND LABORATORIES

CANADIAN EXPRESS, BUILDING, Mc6ILL STREET, MONTREAL

CHARLES WARNOCK, Manager

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

STANDARD INSPECTION BUREAU, Ltd.

Inspecting and Consulting Engineers

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

tant Manufacturing Centres.
Head Offices : 1314 Traders Bank Bldg., Toronto

THE HILL ELECTRIC MANUFACTURING COMPANY
approved types of Distributing
Boards and Cabinets
1560 St. Lawrence Street, MONTREAL

66 S AM SON 9 Canada’s Best

THE OWEN SOUND

PORTLAND CEMENT CO,,

LIMITED

WRITE FOR PAMPHLET
“CEMENT, HOW TO USE IT, HOW TO BUY IT."

general Sales & Head Office, Owen Sound, Ont,

EXPANDED METAL
AND FIREPROOFING
CO., LIMITED

New Office and Factories:
Foot of Fraser Ave., Toronto

SPECIALISTS IN
REINFORCED CONCRETE GON-
STRUCTION FOR 12 YEARS

SPECIFY SECTION
AND PHYSICAL QUALITIES

Estimates, Catalogues, Etc.

Our Engineering staff. from now on, more than ever will make a point of
replying fully to enquiries from engineers concernin
torcedConcrete construction and design accompanied by plans where called for

BEAMS, COLUMNS, FLOORS, TANKS, CULVERTS, Etc.
The Standard Adjunct

EXPANDED METAL

g every phase of Re-in-

STEELCRETE To Concrete Plates is

WE NOW MANUFACTURE

Fenestra Steel Window Sash for
Power and Transformer Houses,

Factories, Etc., Etc.

Obtain our estimates and compare wooden sash cost with

FENESTRA STEEL SASH

BABCOCK

‘B.&W.’ Boiler Fitted with Superheater.

SAFETY

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

HEAD OFFICE FOR CANADA—11 PLACE D’ARMES, MONTREAL

& Wincox, LTD.

PATENT

WATER -TUBE BOILERS

- ECONOMY - DURABILITY

Branch Office—Traders Bank Bldg., Toronto

Our text-book STEAM sent gratis on request
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CONSULTING ENGINEERS

J. $. Armstroug

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

HARBOURS AND TERMINALS

RE. CONCRETE & TECHNICAL LAW CASES

15 WarLker Bumping, ST. JOHN, N. B.

“DcGASPE BEAUBIEN
CONS/;l.J%TING

ELECTRICAL ENGINEER
Liverpool & London & Globe Bldg., MONTREAL

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

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

WALTER J. FRANCIS, C.E.

Consulting Engineer
SOVEREIGN BANK BUILDING
MONTREAL

" Memper Canapian Sociery Crvie ENGINEERRS
Mzemeer AMmerICAN Socisry Civi ENGINEERS

Charles H. Mitchell
Percival H. Mitchell

Consulting and Supervising
Engineers

Hydraulic, Steam and Electric Power Plants

Industrial, Electrical & Municipal Engineering

Traders Bank Building, Toronto

J. M. SHANLY

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

CIVIL ENGINEER

Room 310, Board of Trade
MONTREAL
RAILWAYS, BRIDGES, FOUNDA.-

TIONS, HYDRAULIC WO<KS

TeLEFHONB MAIN 4652

T. AIRD MURRAY, C.E.
CONSULTING ENGINEER
SEWERAGE—SEWAGE DISPOSAL
WATER SUPPLY AND PURIFICATION

4 ASSOCIATED WITH
Anprew F. MacarLum, B.A.Sc., C.E.
612 ConTINENTAL LiFE BLDG., TorONTO, CAN.

HANBURY A. BUDDEN,
PATENT OFFICE

MONTREAL

F.M.Chart.I,P.A , Barrister, Solicitor
and Patent Agent
Offices New York Cable Address,
Lite Building “ BREVET

RIDOUT & MAYBEE

Solicitors of Patents
Counsel. Solici'ors and Experts in
PATENT SUITS
Agencies in the leading countries of the werld
Joun G. RipouT, 103 BaySt J. E. Mavee

Barrister, etc. Torento Mech. Eng.

HENRY N. NOLD
Consulting Electrical and Mechanical Engineer

Provident & Loan Chambers, Hamllton, Canada

Examinations, Estimates, Reports, Plans, Specifi-
cations and Supervision ot Hydro-Electri- Power
Developments, Lighting, Railway Industrial and
Power Installations, Power Transmission, Etc.

J. EDGAR PARSONS, B.A.

BARRISTER !
Rooms 53 and 54 Canada Permanent Bldg |
18Toronto St. - TORONTO

Tel. Main 2306

EDW. O. FUG

Hon. Grad., Univ. Tor. (S.P.S.)

A. M, Can. Soc. C. E. Ont. Land Surveyor
CIVIL ENGINEER
GALT ONTARIO
REINFORCED CONCRETE STRUCTURES
SEWERACE, SEWACE DISPOSAL, WATER WORKS

J. STANLEY RICHMOND
CONSULTING ENGINEER

Power Plants and Expert Blectrical Ques! ions; City
and Suburban Railways; Iron, Steel, Fuel lnd'Gal
Chemistry; Mechanical and Mining Engineering ;
Factory Systemization ; Building Materials.

34 VICTORIA STREET, TORONTO
TeL. MAIN s240. CABLE ADDRESS “TROLLEY

Your Name Should Be Here

(Send for Rates.)

e | e
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The Latest Book on the -Electric Furnace

Electric Smelting is a subject o

f increasing importance to Canadian

Engineers and this work contains a clear and connected account of the

principle on which electric :
they can be put and the more important d

The articles upon

furnaces are constructe
etails of their construction.
which the book is based appeared in the Canadian

Engineer during 1906

d, the uses to which

THE ELECTRIC FURNACE

| b M- ENO LY T IO N
THEORY AND PRACTICE
BY; ALFRED STANSFIELD, D. Sc.,, A.R.S. M.
Professor of Metallurgy, McGill University

208 PAGES. Fully Illustrated. PRICE $2.90

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

The rapid growth of the Electric Furnace makes it increasingly difficult for the metallurgist
to keep in touch with its recent developments. A few years ago it was a scientific curiosity,
but now threatens to rival the Bessener converter, the open-hearth steel furnace, and
even the blast furnace itself. 7 3

The Book Department, Canadian Engineer
62 Church Street " TORONTO

s
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PORTLAND|
VULCAN ciext || caxabiax

Sole Selling Agents, MONTREAL ENGINEER

is read all over Canada

The Cleveland Bridge and Engineering
Company, Limited

oy, Company, Limited o ons | DRRCGHTERIN

DARLINCTON., ENGLAND

Established 1871

8 Precis e Mining
and Engineering
Transits & Levels

' Patent Interchange-

IRON AND STEEL ROOFS, PIERS, W abie Auxiliary Tele-

scope for use on top or !

CYLINDERS, RIVETTED GIRDERS side in vertical sighting
FOR WAREHOUSES, LANDING
STAGES, JETTIES, CAISSONS, FLOORING

PLATES, COLLIERY PLANT and all Con- § Boston, Mass.
structional Iron and Steel Work

| séhd for Irl-lustrated cétaluéue ;nid”ManAuaI :

| Fit for the finest building. Cost
Oshawa <
|

little enough. Reduce fire-risks.

JAMES THOMSON, J. G. ALLAN,  JAMES A. THOMSON,  ALEX. L. GARTSHORE | MLe 1 8 1 Trothousmhddesigaicraccien
Pres. & Man. Director. Vice-President. Secretary. Treasurer. C .l- halls, warerooms, churches, resi=
€1 lngSSdC|1ccs,ctc. Write for handsome=

The Gartshore-Thomson Pipe & Foundry Go., Limited. | x5 veopic of Ochiawa

MANUFACTURERS OF

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

NEW INCORPORATIONS.

| New Toronto.—Davey Leather Co.,
$120,000; P. Davey, M. Hyde, NI

GAST IRON PIPE

For WATER, GAB.OOIJLm‘l' and SEWER. FLANGE and FLEXIBLE PIPE and HPECIA.L

8 inches to 60
~inches diameter.

INGS. Also all kinds of Water Works Supplies. Hamilton, Ont.—Canadian Tungsten
g—A-f\A-IT ;TON e o OoOnrnt | Lamp Co., $300,000; P. D. Crerar, T.

= = | H. Crerar, S. E. Rusk.
omip — IR CURTIS E!Q}ﬁE_ER]N07§PECIALT]Es Cap St. Ignace, Que.—Austin Lumber

|
|
| Co., $05,000; W. DeM. Marler, E.
“ Cholette, J. E. Lemire.

ThE M P ER A TU R E | Dawson, Yukon.—Dublin Hydraulics,
REGULATOR $250,000; L. J. Thompson, A. wW. H.

For' C i1 T g ;Smith‘ R. S. Hildebrand.

or” Controlling Temperature of Hot | Goderich, Ont.—United Heat, Light &
Water for Manufacturing Purposes, | p C . A. W. Glass, W
s Hotels, Institutions and | Bowes i L0:,  Btomo00s Saglls N

Public Buildings | G. Mackintosh, J. P. Gleadon.
; Fort William. Ont.—Sturgeon Lake
! ity E N
e SEND FOR CATALOGUE: + | 4 Mining & Development Co., $200,-

S50 JULIAN D’ESTE COMPANY | coos M. Fersuson, R.S. Fiver, M. 1

ll u i : Manion.

25 Canal St., BOSTON, Mass. (Continued on Page 45)
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Northern Electric—Victor Flaming Arc Lamps--Bulletin No. 309

Victor Flaming Arc Lamps give five times
as much light at exactly the same cost
as ordinary lamps

Where you want light and lots of it.

Where efficiency and economy are factors.

There is where you should use Victor Flaming Arc Lamps,

In lighting large open spaces, excavations for building, entrances to
public buildings, street signs, store fronts, rinks, etc., this lamp is far superior
to any other illuminant.

It gives a brilliant, powerful light that is pleasing in effect.

For economy and effectiveness it stands alone.

In a careful and exbaustive test the Victor Flaming Arc Lamp produced
five times the candle power of ordinary arc lamps at exactly the same cost
per hour.

If you are interested in the subject we will be pleased to give you full
particulars, Write to-day for Bulletin No. 309.

*NORTHERN ELECTRIC

AND MANUFACTURING CO. LIMITED

Manufacturers and Suppliers of all apparatus Wi .
Montreal and equipment used in the construction, lnnlpeg

operation and maintenance of Telephone
Toronto Aid! Power Plabts Vancouver

ONLY PAPER IN CANADA || The
THAT REACHES EXCLUSIVELY MANITGBA "mN WURKS
THE CEMENT WORKERS
OF THE COUNTRY WINNIPEG

LIMITED

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

CONTRACTORS’ SUPPLIES---
Steam Hoisting Engines,
Derricks, Pile Hammers, Pile

By using the Cement and Concrete Review,
advertisers get directly to the buyers of Ce- Shoes, etc.

ment and Cement Machinery and Supplies.

Every reader has a business value for the
wide awake advertiser.

CANADIAN WRITE FOR MONTHLY STOCK LIST OF

CEMENT AND CONCRETE REVIEW Beams, Angles, Channels,

62 CHURCH STREET, TORONTO nd Bars.
MONTREAL WINNIPEG Plates %
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ESTABLISHED 1893

Vor. 16. TORONTO, CANADA,

MARCH 1gth, 1909. No. 12

The Canadian XEngineet

ESTABLISHED 1893,

Issued Weekly in the interests of the

CIVIL,i MECHANICAL, STRUCTURAL, ELECTRICAL, MARINE AND
MINING ENGINEER, THE SURVEYOR, THE
MANUFACTURER, AND THE
CONTRACTOR,

Editor—E. A, James, B.A. Sc.
Business Manager—]ames J. SALMoND

Present Terms of Subscription, payable in advance :
Canada and Great Britain : United States and other Countries :

One Year - - $2.00 | One Year - - $2.50
8ix Months -~ - 1.256 | Six Months -~ - 1.50
Three Months - 0.75 | Three Months - 1.00

ADVERTISEMENT JRATES ON APPLICATION.

HEAD OFFICE: 62 Church Street, and Court Street, Toronto|
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MAINTENANCE OF WAY ASSOCIATION.

Last week there met in Chicago, Ill., one of the
strongest engineering societies of America. The Ameri-
can Railway Engineering and Maintenance of Way
Association was organized ten years ago, having for its
object ‘“The advancement of knowledge pertaining to the
scientific and economical location, construction, opera-
tion and maintenance of railways.”’ And no single insti-
tution has done more than this organization to secure
these results.

The reports of the committees of this Association
are accepted as the standards of good practice, being the
result of the labors of men especially informed on the
questions considered. The membership is an individual
one and purely voluntary, and the actual work performed
is done for the love of the profession and the individual
interest the membership takes in promoting research
work and improving practice.

The work is divided into eighteen divisions, namely,

Roadway, Ballasting, Ties, Rail, Track, Wooden
Bridges and Trestles, Masonry, Buildings, Signs,
Fences, Crossings, Cattle-guards, Records, Reports,

Accounts, Signalling and Interlocking, Uniform Rules
and Organization, Water Service Yards and Terminals,
Iron and Steel Structures, Economics of Railway Loca-
tion, the subject of Wood Preservation and Electricity.

In addition to the regular committees special com-
mittees are appointed from time to time to deal with
matters not coming directly into the field of the standing
committees.

In the preparation of committee reports the following
general plan is adhered to, as far as practicable: Each
committee ascertains the present practice relating to the
particular subject in hand; the information is carefully
analyzed and digested by the committee, and from the
data before it and from its own personal knowledge of
the subject it is expected to formulate its recommenda-
tions to the Association for adoption as recommended
practice. '

The reports are distributed first as bulletins, and
after discussion, both- written and verbal, are, as
amended, distributed in the annual volume of pro-
ceedings. : ]

—— - ———

CANADIAN CEMENT AND CONCRETE
ASSOCIATION.

President P. Gillespie and his Executive Committee
are to be congratulated on the success of the first Cement
Exhibition and Convention held in Canada.

So many interests and associations are exhibiting
and convening that one wonders how a new organization
can find room or secure membership, yet in less than
one year the Canadian Cement and Concrete Association
was organized and came before the public with a suc-
cessful show, representing every phase of concrete work,
and presented a convention programme equal in scope,
originality and value to those presented by many of the
older and stronger industrial associations and en-
gineering societies.

Concrete as a material of construction is in greater
demand. As the skill of the concrete worker increases
the material will come more into use, and these conven-
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tions and exhibitions will play a large part in perfecting ‘

the art and familiarizing the builder with the best

methods and best materials.

——eetp-

THE GRAND TRUNK PACIFIC.

The Grand Trunk Pacific financing is just now a live
question. The Canadian Government is expected to loan
ten millions to the G.T.P.R. to assist them with the
prairie section—a section which it was estimated would
cost $18,000 per mile, but which cost over $30,000 per
mile, making a difference of over $30,000,000 on the
section from Winnipeg to Wolf Creek.

This demand coming, as it does, when Dominion
revenue is shrinking may make financing difficult, yet
the situation must be met, and met promptly. Such a
national calamity as the discontinuation of construction
work at this period in the country’s growth must be
averted. If the railway cannot finance the work, the
country must.

What security shall be given for this loan is a matter |

for consideration. Although a separate organization,
still the G.T.R. must lend aid to the G:T:P:R., for the
success of the latter, in years to come, will be to the
immense advantage of the former. Eventually the road
will be a success, and Canada as a nation will reap great
gain, but so also will the railway company, and it is not
necessary to make them a gift. To act as their bankers
for a time may be necessary.
—————

EDITORIAL NOTES.

An interesting time was spent by the Road Com-
mittee of Montreal when they opened tenders for pave-
ments, flagstones and curbs for 1909. Over one hundred
and fifty tenders were submitted, and prices were from
fifteen to twenty-five per cent. lower than last year.

To handle the Intercolonial Railway without a deficit
appears to be a Governmental impossibility. Mr.
Graham’s scheme of a board -of management should be
an improvement, provided this will eliminate political
interference.

See Page 46 for Toronto Sewage Report.
<l

THE BOARD OF RAILWAY COMMISSIONERS FOR
CANADA.

Order Re Steel Tires.

Upon the report and recommendation of the Inspector of
Railway Equipment and Safety Appliances have ordered that
the tender trucks (weighing 100,000 pounds or over when
loaded) of locomotive engines used in passenger service by
companies operating railways by steam pOWwer, under the
legislative authority of the Parliament of Canada, be equip-
ped with steel-tire wheels on or before the first day of De-
cember, 1000; and that the use in such service, on or after
the said first day of December next, of tender trucks (weigh-
ing 100,000 pounds or over when loaded) of locomotive
engines equipped with cast-iron wheels be, and it is hereby
prohibited, except in cases of emergency in which it may be
necessary to use the same to take trains to divisional or
terminal points. A penalty is attached for failure to comply
with the regulation.
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THE BOARD OF RAILWAY COMMISSIONERS AND
THE OPEN SWITCH.

The Board have sent out the following circular to Can-
adian Railways :—For some time past, the destruction of life
and property resulting from accidents caused by main line
switches being left open, has been so great that the Board
is of the opinion that some action must be taken to secure
better protection of trains against danger from the cause.

The Board has been informed that it is possible to in-
stall, at moderate cost, an electro-mechanical device which
would indicate by a signal, suitable for both day and night
use, that a main line switch was open; the said device to be
connected with the switch-lever and act so that the opening
of the switch would automatically give the danger signal.

Such a device being installed, a rule could be issued
prohibiting engineers from passing such a signal at danger,
and requiring them to call for the closing of the switch
before proceeding further towards the yard or siding.

The Board will be pleased to have from your company,
as soon as possible, an expression of opinion as to what it
regard as proper and practicable in the premises.

—eel- G

The decision of the Supreme Court of Alberta in the case
of the Province against the Canadian Pacific Railway Com-
pany says that the Province had the right to tax the railway’s
land and the Edmonton Land Company for local improve-
ment and school purposes. These taxes will include arrears
running as far back as 1903 in cases of some subsidiary com-
panies of the Canadian Pacific Railway. Thus the thin edge
of the wedge has been entered in the contention of the Can-
adian Pacific that it must earn 10 per cent. net on all stock
before its property can be taxed.

—_—

COMINC MEETINGCS OF ENCINEERING SOCIETIES.

Architectural Institute of canada.—6th April, 1900, gen-
eral special meeting at 04 King- Street West, Toronto.

Ganadian Railway Club.—April 6th, Windsor Hotel, Mont-
real, & p.m.

Canadian Society of Civil Engineers.—March 26th, me-
chanical section, Montreal.

Canadian Society of Civil Engineers,—(Toronto branch),
March 25th.—Report of the Cement Committee. :

Canadian Society of Civil Engineers.—(Manitoba branch),
April 8th.

American Institute of Electrical
Section), March 26th, Toronto.

American Society of Civil Engineers.—April 7th, New
York. .

American Society of Mechanical Engineers.—March 24th,
New York.

Nova Scotia Society of Engineers.—April 8th, Halifax.

providence Association of Mechanical Engineers.—June
22, 1000. Annual Meeting. Secretarv, T. M. Phetteplace.

Canadian Electrical Association.—Annual Convention at
Quebec, June 16th, 17th, 18th, 1900.

American Water Works Association.—Annual convention,
Milwaukee, Wisconsin, June 8th to 12th, 1000. Secretary,
J. M. Diven, Charleston, S.C.

Engineers.—(Toronto

RAILWAY EARNINGS AND STOCH QUOTATIONS

ittt

STOCK QUOTATIONS

Mileags: | Capital'y b EARNINGS TORONTO ( MONTREAL
apital 1 '

NAME OF COMPANY Operated | Thousands Vaal;e Week ending Mar. 15 Price Price Price ‘%aleel: Price Price Price vS]:l:l:

Mar 12 | Mar. 4 | Mar. 11 Week| Mar 12| Mar.4 | Mar. 11 |zrda
1909 1908 08 09 00 |Martl| 08 g 9 [Marn1

Canadian Pacific Railway ...... 8,920.6 TRV T R R A ————| =766} TR

Canadian Northern Railway....| 2,986.9 146% 145 [1673 1 166 | 78 |146 1454(1663 166}

*Grand Trunk Railway-.... 3,568.7

FT. &N, Ouvevviine cocenens 305

.}{ontrealSStreet l{!g{lway ...... %\ﬁ 3 1 i

'oronto Street Railway........ 8,000 100 66'150 62,280 100" | 13 122 :
Winnipeg Electric. ..o i 6000 | 100 ... 502 1 A 153 169 | 170 168 | 14 147 160} ]

* G.T.R. stock is not listed on Canadian Exchanges

These prices are quoted on the London Stock Exchange. T One week late.

Trf
J
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WILLIAM McNAB, PRESIDENT OF THE AMERIGAN‘

RAILWAY ENCINEERING AND MAINTENANCE
OF WAY ASSOCIATION.

Mr. William McNab, President of the American Railway
Engineering and Maintenance of Way Association, was born
in Scotland fifty-four years ago. He is a son of the late
Thomas McNab and grandson on his father’s side of the late
William McNab, Curator and General Superintendent of the
Royal Botanic Gardens, Edinburgh, Scetland, and on his
mother’s side of the late James Haig Cobban, collector of
Her Majesty’s Customs, Alloa, Scotland. Coming to Mont-
real with his parents at an early age, he was educated at the
McGill Model School and at the Montreal Collegiate School,
and on graduating from the latter in 1870 entered the ser-
vice of the Grand Trunk Railway Company as an indentured
pupil in the Engineering Department, and has since been
continually connected with that great corporation.

During this long period, Mr. McNab has had charge of
the surveys for and construction of many of the new lines
which eventually became part of the system, as well as hav-
ing been closely identified with the design and superintend-
ence, both in new construction and maintenance of most of

William McNab, Principal Assistant and Engineer,
C.T.R., and President American Railway
Engineering and Maintenance of Way
Association.

the important works that have been the means of transform-
ing the then Grand Trunk Railway into the great modern
system that it is at the present day.. That these works were
many and varied in character goes without saying, and the
opportunities for gaining experience offered on a road which
has grown from small things to a system of such magnitude
and international importance as the Grand Trunk now is,
were not few nor insignificant.

Previous to 1875 Mr. McNab was engaged with the then
chief engineer upon detail matters connected with the works
of the International Bridge, then in course of construction
across the Niagara River between Buffalo, N.Y., and Fort
Erie, Ont.; upon the location and construction of the Lewis-
ton and Auburn Railroad, Maine, including its brdigework :
‘the construction of the Union Station buildings and general
terminal facilities, Toronto, and the then new erecting and
machine shops, Stratford, Ont. He also superintended the
various ‘works connected with the renewal in iron of all the
large Howe truss bridges on the railway, the construction of
the new train ferry docks at Point Edward, Ont., and Fort
-Gratiot, Mich.; and the methods adoptel for and practical
work in narrowing the old broad gauge of 53 feet to the pre-
sent “or standard gauge. - Between 1875 and 1885, inclusive,

after having passed an examination before the Province of

Quebec Board of Examiners for the study of Land Survey-
ing, he was engaged for several years almost exclusively upon
Grand Trunk Railway surveys, acting during that period as
engineer of surveys and levels on upwards of 400 miles of
Grand Trunk Railway.lines for projected revision work, en-
gineer of construction of double-tracking between Scar-
borough, Ont., and Toronto, Ont., of York Yard terminals
and engine houses, and engineer of location and construction
of portions of lines in the State of Michigan and Province of
Ontario and Quebec, now merged into the Grand Trunk
Railway System. Between 1886 and 1806 inclusive, he had
charge of general engineering work and maintenance of way,
including control of construction of the Terminal Station at
Montreal, the subway under the freight and terminal yards,
Wellington Street, Montreal, back cove draw bridge and
approaches, Portland, Me., and the design and construction
of masonry” and other general structures of the railway.
From 1806 to 1907, superintended the drafting room and as-
sisted the chief enginecer generally on various new works, in-
cluding the replacing of the single track Victoria iron
tubular bridge across the River St. Lawrence at Montreal by
the present double-track steel trusses. In 1907, Mr. McNab
was appointed principal assistant engineer of the whole Sys-
tem, 4,645 miles.

The history of Mr. McNab’s life is, therefore, a story of
the development or evolution of the technical side of railway
management that has made the present physical status of the
Grand Trunk the admiration of those who have followed the
trend of events in railway engineering. Mr. McNab had
ample opportunities of extensive travel and the knowledge he
acquired by such opportunities was used to advantage.

Mr. McNab is a member of the American Society of Civil
Engineers, as well as of the Canadian Railway Club and the
Canadian Society of Civil Engineers. He was a member of
Council of the latter body in 1903 and in 1907, and is at pre-
sent Chairman of its Committee on Transportation Routes.
He is a charter member of the American Railway Engineering
and Maintenance of Way Association, and in this connection
was the first vice-chairman of the Committee on Graduation
(afterwards Roadway), becoming Chairman in 1902. In 1904
he was appointed Chairman of a new committee, that on
Economics of Railway Location and in 1905 was elected a
director of the Association. In 1907 he was elected second
vice-president and became first vice-president in 1908, and
in the same year succeeded to the office of president, made
vacant by the death of the Walter G. Berg.

— o>

PRESIDENT’'S ADDRESS AT THE AMERICAN RAIL-
"WAY ENCINEERINGC AND MAINTENANCE OF
WAY ASSOCIATION.

Our Association has just completed a decade of active
work, and during that period has made an enviable record,
and now ‘occupies a prominent position in the front rank of
railway organizations and engineering societies.

The advantage gained by this status turns on the bene-
ficial influence it exerts in connection with the objects of the
Association, the scientific and economical location, construc-
tion, operation and maintenance of railways, an influence
which has been imparted to the railway world in a degree
of usefulness, universal in its scope and almost unparalleled
in its import. This feature should be especially gratifying
to the members on this particular anniversary. More especi-
ally should this appeal to.us, as few, if any, kindred bodies
have, - within the same period or similar length of time,
acquired the growth, stability, practical usefulness and, in
general, the high standing attained by this Association.

In modern days the science of railway engineering
occupies a wide range in the domain of civil engineering in
the generic sense. This fact was appreciated even in the
early days of railway construction by the compilers of the
lexicons of that period, the ‘term ‘‘civil ~engineer’”’ being
‘defined by them as “‘one who plans railways, harbors, docks,
etc.”?, railways apparently being * given first place in’im-
portance. i saiedt wloe j i &
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From these early days down to the time when the present
classification of expenditure was introduced each railway
was practically a law to itself in regard to physical stan-
dards, as well as to clerical and accounting methods con-
sidered mnecessary for its proper care.

In the course of time, however, the field covered by what
is comprehended under the term railway engineering became
so enlarged and so important that direct supervision in
detail from one source was found inadequate, even though
the authority enjoyed the broad title of civil engineer.

During that period there was in a more or less degree
a lack of proper appreciation of the value of technical edu-
cation and training as an adjunct to the practical working
of the railway, and the results of experiments made from
time to time by certain railways individually to establish a
justification for proposed changes were, in regard to real
value, not altogether satisfactory to the railway world in
general. The experience gained from such investigations,
desirable or undesirable as the case might be, was often
acquired only after the expenditure of large sums of money,

direct or indirect, and the ascertained facts were jealously |

guarded by the interests concerned.

To the railway world, however, the results of such in-
vestigations, even if known to be of benefit, did not meet all
the requirements essential to a comprehension of what was
expedient from an economic standpoint, and the lesson
which should have been taught, viz., that as much, if not
more, valuable experience is to be acquired through failures
rather than from successes was not properly brought home.

The text books upon particular subjects connected with
railway engineering in use in earlier days were produced
under private or individual auspices. As a general rule they
were ably edited, yet the perspective embraced was circum-
scribed by reason of existing circumstances, and the value
of their use was necessarily limited on account of lack of
systematic re-issue of such volumes with supplements to
meet changing conditions. Special articles upon railroad
technical matters which appeared from time to time lacked
the value of full discussion, and information thus imparted
did not meet requirements; therefore, the interest created
could only be looked upon as more or less temporary and
superficial.

Railway engineering, as a great department of know-
ledge, eventually came to be so sub-divided in order to meet
the conditions of the times that each subdivision practically
developed into a distinct science, yet each department
retained possession of all the elements tending to form a
harmonious whole. Evolution in this respect, however, pro-
gressed slowly, and the methods and standards in use were
in many instances adhered to too long, partly because their
chief recommendation lay in the fact that they were time-
honored or that there was a lack of knowledge of better
substitutes.

Nowadays, fewer text books on details of railway con-
struction and maintenance are produced from private
sources for the output of your Association, viz., the con-
clusions and principles of practice emanating from its various
committees, which eventually find their way into the Manual
of Recommended Practice have become the source of appeal
in their respective spheres. If reference be made to the dis-
cussions preceding the adoption of such conclusions and
principles of practice to be found in our Proceedings, it will
be noted that every detail has been thoroughly covered.

The bibliography of the Association is, in consequence,
liberally made use of to advantage, not only by the members,
but by the executive officers of our railways, as being prac-
tically authoritative on railway technical details. In this
general connection we are amply justified in stating that
there need be no hesitancy in accepting as good modern
practice, based upon scientific methods, the general prin-
ciples which are recommended therein. You are all aware
that before any of the various recommendations are adopted
and disseminated they have been thoroughly discussed and
voted upon’ in" open convention by the most competent and
up-to-date body of railway engineers to be found anywhere,
and in no other organization is there a greater degree of care
exercised to guard against inconsistencies than is exhibited

in our own. But while there is every reason to be proud of
our achievements during these past ten years, we should not
rest content, but endeavor to keep our work up-to-date by
eliminating from our Recommended Practice what in course
of time has become obsolete and perfecting that which is
considered worthy of retention, in order that our recommen-
dations may be safely relied upon as representing the best
practice that can be devised for the time being.

In no quarter of the world do the diversities of nature,
both physical and climatic, exist in a greater degree than
on the North American continent, and for this reason the
problems confronting railway engineers afford ample oppor-
tunity for the exercise of that particular knowledge which
your Association was formed to advance, namely, that per-
taining to the scientific location, construction, operation and
maintenance of railways.

Great progress has been made in that respect since the

formation of the Association ten years ago, as will be noted

by reference to the historical sketch prepared by the secre-
tary. It is realized more fully that the railway problems
coming under our immediate purview are being brought
under the influence of common conditions and tendencies.

We meet the propositions which ever present themselves
with the knowledge that conditions to-day are not to be
governed entirely by the experience acquired in earlier days.
It is our endeavor also to realize how, in carrying out the
objects of the Association, true economics requires proper
discernment between what is expedient and what is essential,
as well as a clear insight into what will tend to the per-
manent commercial success of the companies by whom we
are respectively employed. We are also striving, and not
unsuccessfully, for a better understanding of the relationship
of capital invested to maintenance and operating expenses.
In this respect it is borne in mind that as the ratio of pro-
gress of all kinds is ever increasing, and that as railways
are commercial undertakings, the various factors which pro-
duce the greatest permanent profit per cent. of the expendi-
ture, as well as those which have an adverse effect, must be
carefully studied. We realize more and more the value of a
free exchange of experiences and the practical uses that such
exchange can be put to as_well as the results, brought about
by scientific analyses of theories that have not yet been put
to experimental tests. ;

Since your last convention the Board of Direction, as
well as the Association as a whole, has been called upon to
sustain a heavy loss in the removal by death of two of its
most valued members, namely, your late president, Mr.
Walter G. Berg, and Mr. D. D. Carothers, member of the
Board of Direction. In every department of the Association’s
interests, with which these gentlemen were respectively con-
nected, their work was -accomplished with a thoroughness
that left a deep and lasting impress upon the minds of their
colleagues and fellow-members, while the genial personality
of each endeared them socially to the membership generally.
Opportunity will be afforded during this convention for
remarks from members eulogistic of the life and character
of both the deceased officers. ; )

Your president having been actively connected with the
Association since its inception, desires now to bear testimony
to the zeal shown by the officers and directors in shaping the
destiny of the Association and guarding its best interests
during their respective terms of office and since. Acknow-
ledgment is also made of the earnest devotion of the chair-
men, vice-chairmen and members of the committees, and of
the members of the Association individually in the work, and
it may be accepted as entirely within the limits of modesty
if it be said that by reason of the elements just mentioned
the work has been carried on with a degree of perfection
that otherwise would have been impossible.

It may also be said that during the past decade railway
construction could not have progressed to the extent and in
the mmanner it has, nor the railways themselves been as
efficiently maintained as they have been and are being main-
tained if it had not been for the organization and co-operation
shoulder to shoulder, individually and collectively, of the
members of the American Railway Engineering and Mainten-
ance of Way Association.

B iy, i i et
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SEWERAGE,

SEWAGE DISPOSAL,

WATER SUPPLY AND

WATER PURIFICATION

TORONTO SEWAGE DISPOSAL.

We confess to surprise and disappointment as the
result of the experts’ report on Toronto’s sewage dis-
posal question.

For over twenty years this question has received
intermittent attention. It has been appreciated that to
discharge raw sewage direct into Lake Ontario is an
improper method of disposal, in view of the fact that
the lake forms the only practical source of domestic
water supply, while the amount of sewage pollution is
an increasing quantity in proportion to the city’s growth.

Owing to topographical conditions, the solution of
the problem is both difficult and costly. When last year,
however, a by-law was passed for $2,500,000 for the
construction of a trunk or intercepting sewer for the pur-
pose of concentrating the sewage at one point for puri-
fication purposes, it was generally understood that a
practical solution was in sight.

The scheme as set forth, after the passing of the
by-law, was received unfavorably by residents in the
vicinity of the proposed works. They objected to the
location of the site. Further, doubts were raised as to
the amount and character of the purification resulting
from the septic tank process proposed, consequent upon
certain findings of the British Royal Commission on
Sewage Disposal. Generally, it was felt that the locality
was not a favorable one for dealing with large quantities
of sludge.

The corporation called in Messrs. J. D. Watson, of
Birmingham, and Rudolph Hering, of New York, to
report on the scheme.

In brief, their findings are: The site considered
suitable. Septic action not advised. Solids to be removed
daily from the tanks to a marsh (part of Ashbridge’s
Bay) situate about a mile west of the site. The sewage
liquor to be discharged untreated at a point about two-
thirds of a mile into the lake, and about four miles east
of the water supply intake.

The effects of the recommendations appear to be:
A minimum of nuisance at the site of the sedimentation
tanks. The lake to continue as a means of sewage dis-
posal, eventual purification being anticipated by dilution
and oxidation. The marsh to take care of the solids,
eventual purification being anticipated by putrefaction or
nitrification.

We can only view this report as a compromise or
amendment to the plans as prepared, otherwise we are
at a difficulty to explain it.

No method of sewage purification is advised other
than has been in vogue in the past. One part of the lake
and Ashbridge’s Bay, which is part of the lake, will take
over the responsibility of sewage disposal in lieu of
Toronto Bay and the lake generally.

It certainly appears that the city is to obtain no value
for the expenditure of $2,500,000, and the purposes of
the by-law are not to be carried out. Nothing will be
added to the health conditions of the community. From
the esthetic point of view, the environment conditions
will remain practically the same, apart from a change of
venue.

It is understood that Mr. Rust (City Engineer) does
not altogether agree with the scheme. He has advised

in the past, and is understood to still be of opinion, that
less danger would be incurred to the water supply by dis-
charging the sewage at a point nine miles east of the
intake. Such a proposal presents better value to the city
than the one now proposed.

What the terms of reference were to Messrs. Watson
and Hering are not quite apparent, or how far they were
asked to carry their report, but the city is certainly being
badly advised in the matter. The proposal to fill in Ash-
bridge’s Bay with excremental sludge at the rate of two
hundred tons per day, so providing a fever-breeding area
in close proximity to the city, is one which cannot be
faced with indifference. The excuse that the marsh is
already a dumping ground for all manner of garbage
provides no reason that such should continue, or that
extra filth of an objectionable character be added. The
time is approaching when the elimination of the unsani-
tary conditions in that neighborhood must be considered
by the introduction of garbage furnace destructors. A
sewage disposal system which depends on the destruction
of the whole of the excremental filth of 300,000 people by
a slow process of surface distribution, subject to rain and
sun, in our very midst is unworthy of serious con-
sideration.

Further, the proposal to discharge into the lake at
a point opposite the eastern beach in the western current.
30,000,000 gallons per day of untreated liquid sewage
containing at least 4o per cent. of the solids, alive with
intestinal bacteria, is a very poor solution to the sewage
problem.

Reliance appears to be put entirely on the adoption
of sand filtration of the domestic water supply; whereas,
it is admitted by every expert that such a process is not
infallible, the residual number of bacteria in the filtrate
depending on the number in the raw water.

When action is to be taken, then Toronto should rise
to a higher realization of its responsibilities and a better
understanding of the principals of hygiene.

There are ways and means, methods which are not
experimental, but certain in their action, economical in
cost and maintenance, by which sewage can be changed
into constituents which cease to have the offensive char-
acteristics of sewage, and which would be perfectly
harmless when turned into the lake.

——————-———

BACILLUS COLI IN WATER.

Species—‘‘Bacillus coli communis.” This bacterium has
come very much into the lime-light since 1891, when Theobald
Smith recommended its use as an indication of the presence
of faecal matter in water. It is found in the intestinal canal
of man and animals, especially at the lower end. The or-
ganism occurs as thin rods; sometimes as ovoid or even
rounded forms; rods are slightly curved, and may be motile.

As derived from warm-blooded animals it may be dis-
tinguished from the same species derived from cold-blooded.
Those of human origin cannot, however, be distinguished
from those derived from other warm-blooded animals. Hence
its presence in river or lake water is not necessarily a sign of
sewage excremental pollution, such bacteria may possibly be
derived from the excreta of birds.
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B. coli is found in sewage to the extent generally of not
less than 100,000 per cubic centimeter (about a thimbleful).
Its absence from a drinking water tends to show the non-
existence of sewage contamination.

As a test of the sterilization or disinfection of sewage it
is a valuable factor. Bacillus coli is very similar to the
typhoid bacillus, but much more resistant to adverse con-
ditions. Its presence is certain in cases of cholera, typhoid,
dysentery, and other intestinal diseases. - Hence any measures
which lead to the destruction of bacillus coli may be safely
assumed to dispose of the pathogenic germs possible in sew-
age. Infectious intestinal bacteria are generally enclosed in
gelatinous masses and in suspended matter, and are not mov-
ing about in a free state in sewage. Processes which retain
the suspended matter from sewage, also retain a large per-
centage of the pathogenic bacteria. ~ This applies to both
sedimentation and filtration.

The Hamburg experiments in sedimentation tanks showed
that with the retention of 30 per cent. of suspended matter,
bacteria were removed to the same extent.

It has been claimed that B. coli can be reduced 4o or so
per cent. in passing sewage through septic tanks, this reduc-
tion, however, if it does take place, must be the result of
simple sedlmentatmn only. The British Royal Commission
hold that in practice there is no diminution; but that a like
number of bacteria are being constantly given off into the
tank liquor, by the effervescence of the putrefactive air
bubbles, as are settled by sedimentation, hence the number of
‘bacteria in the inlet and outlet effluents is constant,

It has also been claimed that pathogenic germs are de-
stroyed in septic tanks. This is by no means the case, as has
been clearly demonstrated both by the Royal Commission and
thé Hamburg experiments. The Hamburg experiments
showed that the cholera vibrio remained active for thirty-
three days in a septic tank.

Land intermittent filtration has, apart from sterilization
or disinfection, arrived at the nearest approach to the removal
of pathogenic germs from sewage. When such are worked

.under favorable conditions, as in Massachusetts, it is pos-
sible to obtain effluents which give a negative coli test with
100 c.c. The English Royal Commission deductions as well
as those of the Hamburg experiments, however, conclude that
although pathogenic germs are only found in diminished
numbers in land intermittent filter effluents, such effluents
often present relatively large numbers of Bacillus enteritidis,
sporogenes, streptococci, and also B. coli. At Hamburg
such filters were charged with a million vibrios per <.c.,
and 10,000 per c.c. were found in the effluents.

In the case of biological filters, pathogenic germs are
passed more freely than through land. In fact, by many, the
action of biological filters in removing bacteria is believed
not to be worth serious consideration. There is no doubt
that the reduction of pathogenic bacteria which is effected
by land must be regarded as a great advantage, similarly the
‘smaller reduction in the case of biological filters must also
be regarded as an advantage. The retention of the suspend-
ed matter in either case makes more difficult the fight for
existence on the part of organisms which do find their way
into the stream or lake. A complete separation or destruc-
tion of pathogenic germs is not possible by any of the known
practical methods of sewage purification, unless followed by
some system of sterilization or Jisinfection.

Generally speaking up to the present date the complete
‘disinfection of sewage has been only satisfactorily accomp-
lished by chemical methods applied to the non-putrescible
effluents from disposal works.

In the case of sand filtration of water for domestic pur-
.poses, the conditions are, of course, entirely different from
those of sewage treatment. It would be impossible to treat
sewage with its large proportion of suspended and colloidal
‘matter by filters of fine grain sand suitable for ordinary river
or lake water. With sewage, such filters would immediately
“choke. Consequently a larger per centage of pathogenic
bacteria can be removed from water than from sewage by
filtration methods. However, even fine sand filters are not to

be depended on in practice for the complete removal of patho-
genic germs. Then efficiency is always doubtful, it takes
some time for such filters to mature, and they do not obtain
their greatést efficiency till a scum is formed on the surface
of the sand. This gelatinous scum has the effect of retain-
ing a large per centage of bacteria, and efficiencies have
been obtained up to 08 and 0o per cent., figures, however,
seldom arrived at in general practice. The sand has only a
minor effect as a strainer of suspended matter in keeping
back germs. The formation of this scum soon prevents the
passage of water through the filter, and has to be removed,
the filter being again inefficient till another scum is formed.
The water at times makes short-circuits through the filter,
through breaking or disturbing the scum. Such filters re-
quire the most careful and conscientious working, and at
their best cannot be trusted to remove all disease germs.

B. coli is then a very troublesome and awkward organism,
and if with his attendant brethren he is to be kept back from
returning into the human system, some more complete
method than filtration must be relied on to remove it abso-
lutely from our water supplies.

For complete and reliable methods of water purification,
it certainly appears that we must fall back on disinfection or
sterilization.

At the Paris water works of St. Maur, an apparatus has
been installed capable of sterilizing about 40,000 gallons of
water per hour by the ozone process, and it has given such
satisfactory results to the chemists and authorities, that it
has just been decided to sterilize 20,000,000 gallons per diem,
including the whole of their St. Maur supply.

In the great epidemic of typhoid in Lincoln, 1904-1903,
the whole of the water supply was sterilized during the epi-
demic with hypochlorite of sodium by Drs. Houston and Mc-
Gowan, of the Local Government Board. The results were
satisfactory.

The days of sand filtration are not necessarily by any
means numbered, when it becomes a case of removing tur-
bidity or matter in suspension likely to silt up water mains,
and large settlement basins are not available, sand filtration
will still have its place, but as an absolutely efficient means
of rendering a water bacteriological harmless it stands con-
demned even by the admission of its own advocates.

—_— oca> ———

THE SEPTIC TANK.

Chap II.
Recent Information as to Work Done.

In our last issue we traced the history of the septic tank
process up to the recent decision of the United States Court,
upho]dmg the process patents of the company owning the
American rights as against the defendants, the Saratoga
Springs, N.Y.

Claims.

We have seen that certain definite claims were set up
on behalf of septic treatment.

(a) “That it solved the sludge difficulty.”

(b) “That it destroyed pathogenic germs in sewage.’

(c) “That the liquor was more easily oxidized, than the
liquor from ordinary tanks.”

These claims being at first almost generally taken for
granted the process experienced a boom.

Mr. Cameron, the patentee of the process, never claimed
that the resultant liquor represented purified sewage, or that
the effluent was non-putrescible. The company which took
over the patent rights, also, we believe, never set up such a
claim. The septic tank was advertised as a preliminary or
preparatory process, preparing sewage for oxidation. The
companies handllng these tanks, advise that in cases where
the tank liquor is not discharged into tidal waters, it be
further dealt with by irrigation or filtration. It may, there-
fore, be difficult to understand the aoceptance of the theory
that a septic tank purifies sewage.
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That irrigation, land intermittent filtration, or bioglogical
filtration, will purify sewage and change its organic com-
pounds into inorganic compounds is well established, but
that the process which sewage undergoes in a septic tank will
do this has never been established. It must be understood
that we are now dealing with the septic tank action merely as
a preliminary form of treatment, apart from the many
methods of dealing with sewage by oxidation processes:

Referring to a pamphlet issued by the ‘‘Cameron Septic
Tank Company,” we find as follows:—‘The process is to
pass the sewage into a tank especially adapted to hasten
natural decomposition, and to liquefy all animal and vegetable
solids. These latter being thrown into solution, prevent the
formation of sludge, and the heavy expense incurred in deal-
ing with it is avoided.” ‘A tank effluent in the best possible
condition for either irrigation or filtration.” Again, “‘with
the exception of two, or possibly three, all pathogenic germs
are aerobic. The anaerobic conditions provided in the septic
tank are calculated to destroy them.’’

It is apparent that certain definite claims are here set up.
Granting that these claims are good, it is not difficult to
understand the reason for the process receiving the attention
which it has.

The Royal Commission.

The fifth “Report of the Royal Commission on Sewage
Disposal,” issued about the end of 1908, deals with the above
claims, and as a result of experiments, enquiries and evidence,
the report concludes:—

¢“Al] the organic solids present in sewage are not digest-
ed by septic tanks. With a domesti¢" sewage, and tanks
worked at a 24 hours rate, the digestion is about 25 per cent.”

“The liquor issuing from septic tank is bacteriologically
almost as impure as the sewage entering the tanks.”

“Domestic sewage which has been passed through a
septic tank is not more easily oxidized in its passage through
filters than domestic sewage which has been subjected to
chemical precipitation or simple sedimentation.”

Here we have definite answers to these claims. It at
once becomes apparent that if we are to take the conclusions
of the Royal Commission as stronger evidence than the state-
ments of septic tank literature, then our preconceived views of
septic action require modification. The Royal Commission-
ers do not stand alone in their conclusions, they have recently
received support from Professor Dr. Dunbar, director of the
Hamburg State hygienic experiments.

It must, however, be understood, that even if the above
claims have not stood the test of experience, septic tank treat-
ment is by no means condemned. As the Commission points
out there are occasions and circumstances in which the adop-
tion of the treatment as a preliminary process, is efficient
and economical. There may have been a tendency lately not
to give sufficient weight to the advantages appertaining to
septic action under certain circumstances. These advantages,
we will attempt to deal with in due course.

Sludge Digestion.

“If sewage be slowly passed through a tank of sufficient
capacity, from which light and air are excluded, the organic
matter will in time be totally eliminated.” The reiteration of
th's phrase has almost made it an axiom. If a statement be
only repeated sufficiently often, the mind will at last receive
it as a proven fact. #

The evidence produced before the Royal Commission as
to the amount of sludge digested by septic tanks at the fol-
lowing towns is of interest. By digestion is meant the
amount of solids which were converted into gases and liquid.
Huddersfield, 38 per cent.; Leeds, about 30 per cent.; Man-
chester, not more than 25 per cent. ; Sheffield, 32.9 per cent.;
Birmingham, not more than 10 per cent. The Commission-
ers’ own experiments were carried out at Exeter and Ilfori.
The digestion at the former works being 25 per cent., and at
the latter 30 per cent. At both the latter places the sewage
was domestic in character,

Professor Dunbar on “Principles of Sewage Treatment,”’
states, ‘““The question as to what value is to be attached to

the diminution of sludge which takes place in-the septic tank
is still a matter of keen debate. At first it was maintained
that the sludge was entirely liquefied and gasefied ; then that,
its volume was reduced by 50 per cent. ; and, as a result of
the most recent investigations of which I am aware, it is
stated that the amount of sludge is not reduced by more than
o per cent.”’

Any estimation of the amount of sludge digestion is an
extremely complicated one, and it is for this reason that
errors have been made on which fallacious deductions have
been formulated. The amount of sludge in a tank may
have been measured, and then on remeasurement, say two
months later, show no apparent increase in bulk, and the
natural deduction be drawn that all or most of the solids
carried into the tank during the intervening period have
undergone digestion. The fallacy of the theory of total
digestion or almost total digestion, can only be attributed tc
some such test as this, which does not take into account,
viz., the amount and gradually increasing amount of solids
which pass away in septic tank liquor, and the fact that the
solids settling in the tanks become compressed and take up
less bulk in proportion to the length of time they are allowed
to remain.

Solids Issuing From Septic Tanks.

The settlement of solids is by no means thorough, al-
though to the inexperienced this may not be apparent, as the
solids which pass away are in fine particles. The reason for
the increase in this quantity is found in the putrefactive
action, the gas bubbles on rising to the surface are constantly
bringing up fine particles of matter, which are carried off
with the liquor. The liquor becoming stronger according to
the length of time that putrefaction is allowed to continue.
The following figures show the amounts of suspended solids
left in septic tank liquors as compared with the original
sewage at various works in England.

Suspended Suspended Percentage

solids in  solids in retained.

original tank

solids. liquor.
Places. Parts per Parts per

100,000. 100,000.
AlCCEIgtOn. - Lan e iF e 38.03 10.40 49.8
Andover «.uiveness ..115.80 11.10 20.8
CaterHimh /o sl 42.10 7 ) 47.2
Exeter (Main) ...... 37.2 12.50 66.4
Exeter (St. Leonards).26.10 8.40 67.8
Hartley, Whitney ....32.7 15.10 53.8
Girilebrd o msaniniey, 42.1 15.0 62:2 :
RaoWle “wwi bl i 10.40 8.42 56.6
Prestolee ... . 5 5.42 3.3 41.5
Rochdale - .is . suiciis 36.70 5.30 85.5
Slacthwatte: = Llvinals 10.70 7.10 32.7
870\ ) R SR SR S 21.2 5.3 75.0

The above show an average percentage retention of solids
of 55.7, or an average of 44.3 per cent. of solids which escape
with the liquid.

Professor Dunbar estimates the amount of suspended
matter leaving the tanks at from one-third to one-fourth the
total amount.

As to the tendency for the amount of suspended matter
to increase the following may be cited. At Burnley from 15
parts to 35 parts per 100,000 in six months; at Huddersfield,
6.6 parts to 23.3 parts in eleven months; at Leeds, 12.2 parts
to 24.1 parts in twelve months.

Compression of Solids.

Fresh sludge contains about go per cent. of moisture,
whilst sludge remaining in a tank for a considerable period
of time (one to two years) contains only 8o per cent. This is
accounted for by the settling together of the finely divided
particles of septic sludge. The dry residue in the latter is
therefore in the proportion of 20 per cent., as against 10 per
cent. in the fresh sludge. One cubic yard of septic sludge
containing as much solid matter as two cubic yards of fresh
sludge. i
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It will from the above be readily seen that a great | for illustrations to abstract examples at random with which

amount of the so-called sludge digestion can be accounted
for by deposition and concentration,

(To be Continued).

—— e -

THE QUESTION DEPARTMENT.

This portion of the Review is devoted to answering ques- }

tions relating to data and facts. =~ We cannot undertake to
answer questions which call for the paid services of a con-
sulting engineer.  All questions must be accompanied by
name and address, not necessarily for publication. The
editor also asks for your opinions at all times upon subjects
treated in this review.—(Ed.).

J. J., (Toronto), asks.—If Mr. Hazen had made the
filtration plans in Toronto would the Corporation be still
liable for the $1,800 duty, and if a duty on plans made out of
Canada has ever been collected before?

If the plans had been made in Canada, there would
certainly have been no duty to pay. Duty is collected on
crossing the line. We do not know of any other case where
such duty has been collected, although such may have taken
place.

East Toronto, asks.—If it is possible to obtain any
guarantee from Toronto Corporation that the Morley Avenue
site may not at some future time be used for the treatment
of sludge of a septic character, when the authorities get tired
of emptying the sludge into the marsh.

We are afraid that this question is one which requires a
legal answer. But the point is a good one, as any falling
back on the originally proposed method of dealing with the

solids in a septic state at Morley Avenue would cancel alto- |

gether any benefit the residents may have obtained by the
experts advising that the most objectionable feature of the
sewage treatment be removed from the site.
Medical Officer of Health, Ontario.

The various questions you ask us relating to your town
could not “well be answered without visiting the locality.

They should be properly put before a consulting engineer by |

your council. Names of several engineers are advertized in
this journal. We may say, however, that the biological sys-
tem can be made to work throughout severe frost. It does
not really matter whether sewerage precedes or follows water
supply, but as a matter of fact the two should go together.
A sewerage scheme is not much use without a water supply
system, and vice versa.

Sewerage and Water Supply Engineer.—We thank you
for your kind remarks re these columns, your MS will be
made use of. The points are well made.

—Ed. Sanitary Review.

e __qa i _omarmand

THE EVOLUTION TOWARDS THE USE OF
CONCRETE IN MUNICIPAL WORKS.

A. C. Blanchard, A.M. Can. Soc. C.E., Assistant Engineer,
Toronto, Ont. 3

There is absolutely no question but that the stone age is
again returning, and side by side with the age of iron is
making for itself history that will be narrated to future gen-
erations by its own works.

When, with considerable diffidence, the writer undertook
to prepare this paper to be read before your society he
thought it would be an easy task to combine the usages of
the age of stone and brick masonry and of the age of con-
crete masonry into the scope of this paper. Unfortunately,
however, the outlining of the gradual evolution in municipal
structures by substituting concrete as the outstanding
building material is rendered all the more difficult by the
multiplicity of examples and uses to which the newer ma-
terial has been put, and the writer has been forced in seeking

# Read before the Canadian Cement and Concrete Asso-
ciation. s

he has been more or less personally familiar.

It is, of course, good business for the cement manufac-
turers, dealers and controllers of patented processes, to
ingeniously point out the many uses to which concrete may
now be put, in its own mass, and combined with steel.
There have been some .failures and many successes, and
failures have always been accounted for by poor inspection
at some point in the process of making. There are, of
course, some things that concrete cannot be successfully
used for. These have mostly been tried, and nothing more
is heard of them. In the main, however, for engineering
works the adaptability of concrete is simply astounding.

Perhaps the engineer most conservative in his ideas of
newer materials, and especially, perhaps, of concrete, most
conservative in his notions regarding its applicability, is the
municipal engineer. Not that he is more difficult to convince
or slower at grasping the truth than an engineer in any
other branch of the profession, but principally because his
works are subject to constant scrutiny of thousands; some

ment made by these thousands in the newspapers, perhaps,
or in deputations to municipal councils, act as a deterrent of
greater or less force to the ‘engineer to introduce any radical

Concrete Storm-water Inlet ready for Inlet Slabs.

| change in his construction of the public works of the city

| or municipality.

‘ Concrete, of course, is past its experimental stage. In
many forms of construction it is the standard material.
There are numerous examples in this country, built twenty-
five and even fifty years ago.

| In Saint John, New Brunswick, there is still in use a

| wrought iron water main encased in concrete and giving
excellent service. This main goes across the river from St.

John to Carleton, and was concreted nearly fifty years ago.

Thirty years ago Henry Reid, in an English treatise,
refers to sewers made and used in England, and giving
excellent satisfaction. He gave a design also of an egg-
shaped sewer of large dimension, constructed of concrete
blocks, forming, as he says, ‘“‘a structure infinitely superior
to anything reachable through the agency of brickwork or
other means. Such a sewer would, indeed, prove itself com-
petent to withstand every injurious influence of whatever
kind.” ol 15}

It is most difficult to arrange in any sort of order the
way in which the different branches of municipal work should
be discussed. The importance of each stands by itself, and
to each branch separate attention could be given, which
would fill many volumes.

Since this paper was commenced the official programme
of this society’s annual meeting has been published, and the
writer has noted that some of the papers in advance of this
have covered fully a discussion of some of the ground in-
tended to be covered by this paper. Therefore, to some of
the audience this paper may seem more oT less unbalanced
by reason of its revision at a late date to omit some of the
ground already covered and discussed ; consequently, as .he

question of sewers does not appear to take a prominent part

who are capable of judging and others who- are not, and com-
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L]
in any previous paper, that branch of municipal engineering
has been enlarged upon to-the exclusion to a greater or less
extent of some other branches of the subject.

An exhibit of reinforced concrete was shown at Paris
Exposition in 1855, and Coignet proposed several methods in
1861. In 1886 the city of Grenoble, France, laid a line of
reinforced concrete pipe 330 feet long.

In reply to an official enquiry the following is condensed :
The pipes have always resisted the normal pressure of 8o feet
of head. The length of each section of pipe is 6 feet 3 inches;
thickness, 13 inches; internal diameter, 12 inches. Rein-
forcement was thirty longitudinal rods %-inch diameter, and
s-32 of an inch internal spiral wire and X-inch external
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spiral wire. Pipe weighed 88 pounds, and were connected
with concrete rings, reinforced. Two lengths were raised in
1901. They showed:—

1st. Irreproachable preservation.

2nd. No trace of oxidation of the metal.

srd. The adherence of metal to concrete was such that
it required heavy blows from a hammer to separate them.

4th.  The line had required no repairs  since it was
placed in 1886.

The writer was interested last summer in discussing with
a gentleman who had his office some thirty years ago on the
south side of King Street, between Bay and York Streets.
Concrete was suggested for the new sidewalk which was to
be laid in front of the premises. A portion of the owners,
however, were inclined to pin their faith to the trusted and
tried stone slabs. Both sidewalks are there to this day, but
the slabs have been taken up, chipped and reset three or four
“times since then, and the concrete walk, never repaired has
the best part of its life yet to live.

In this city there are now upwards of 350 miles of con-
crete sidewalks built since that time, superseding over-
whelmingly all other sidewalk materials, and the prophecy
may safely be made that reinforced concrete will take a pro-
minent place in sidewalk construction from standpoints of
both durability and economy in the near future

As a base for street pavements, concrete stands pre-
eminent. Its presence makes so easily possible the use of
asphaltic and other waterproofing surfacings.

The use of concrete as a roadway surface pavement has
not been adopted by this city, although it has been used
more or less successfully in other cities, towns and in country
districts. :

As a road pavement for cities, however, which is con-
stantly being cleaned, it suggests the possibility of becoming
slippery under wear as well as an absence of elasticity.

We have, however, by no means ceased to learn the
applications to which concrete may be put in municipal work,
and possibly some day may see the concrete roadway com-
plete being recommended to the exclusion of the bituminous
surfacing so popular at present.

- There is, of course, a considerable field for Portland
cement as a binder for block pavements, and the writer had
the good fortune to make comprehensive tests last summer
to determine the efficiency of various pavements. Brick pave-
ment stood foremost in this regard, and the asphalt pave-
ment, which was very satisfactory in its results in the days
when the sun was at all hot, gave poorer results than brick,
even on rainy days, when the asphalt was thoroughly cool

and solid. Owing to its absence cement pavement was not
tested, but it is obvious that it would be as efficient as brick
on level streets.

Turning now to bridges and subways, there appears to
be no more vivid example of the forward march of concrete
than the subway now being constructed at Lansdowne
Avenue, in this city. The subways under the tracks at King
and Queen Streets, built some time ago in stone masonry,
are in no way superior to the concrete structure; on the con-
trary, the impression given by the concrete walls is much
more pleasing.

It is to be hoped, however, that the railway companies
will adopt the more rational bridge flooring when the next
subway is to be built. The use of plate girders for street
crossings is out of date for three reasons: first, expense;
second, wsthetic appearance, and third, impossibility of deck
flooring. The latter .can only be obtained by the use of
shallow beams embedded in concrete or by solid slabs, rein-
forced by rods. The Chicago, Burlington and Quincy Rail-
road have adopted a system of slab flooring whereby slabs
7 feet wide, 23 feet long, and 2 feet g inches thick are made
in a central yard, loaded on cars by a wrecking crane, con-
veyed several miles and deposited on the abutments and
piers waiting in readiness for receiving them. The heaviest
slabs are 35 tons in weight, and the building of them in a
central yard is considered not only more economical, but it
also eliminates any possibility of vibration due to passing
trains, which would have to be faced were the material
deposited in in situ.

It occurs to the writer that Mr. Cartlidge, the bridge
engineer of the Chicago, Burlington and Quincy Railroad,
is responsible for one of the greatest forward movements
yet met with in reinforced concrete construction.

In water supply work it is impossible to over-estimate
the advantages of concrete, Its cheapness and absolutely
durable qualities, the possibility of smooth finish and cleanli-
ness recommends it for use wherever practicable.

The city of Toronto lately constructed a conduit in
tunnel beneath the Bay. First designed circular in form and

Sect o rumin g o
Aneeres tromin

nine feet in diameter. The section was changed to a horse-
shoe shape of equal cross-sectional area for convenience in
building, and the invert up to the springing line of the arch
is built in concrete. There could be no question whatever
regarding the comparative cost of brick and concrete work
for this portion.

The use of concrete in sewer work in Toronto has been
chiefly in foundation work, in covering around pipes, in the
Woodbine septic tanks, and in manholes ; but the body of the
larger sewers have almost been invariably constructed of
brick. Until a sewer reaches a diameter of over three feet the
close estimating between solid brick and solid concrete
can hardly find any difference in the cost of the construction,
with either material using the same thickness of walls.

Perhaps it is pertinent here to remark that the use of
so-called cement pipe is still in its progressive state. The
writer knows of several very excellent forms of reinforced
concrete pipe, which are assembled above ground and placed
like vitrified pipe. Such concrete pipe reach a maximum
diameter of five to six feet. It is rather early to give judg-
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ment on the efficacy of these pipes for ordinary sewage, but
where they are properly made there should be no trouble with
them afterward.

The selection of materials and proportions should both
be most carefully looked after and governed by anticipated
conditions. At the same time the principal failures in con-
crete sewers have occurred in reinforced concrete pipe work.

Above the dimension of three or four feet, however, a
saving is at once evident in the use of concrete over brick,
and engineers should balance well the advantages of the use
of concrete before building in brick. In this city there is
but one sewer which has been built within the present gen-
eration of a dimension exceeding the one above mentioned ;
that sewer drains the most of the northern part of the city.
Doubtless it will be ultimately extended to drain those dis-
tricts lately admitted to the city, known as Bracondale and
Wychwood.

This sewer is 6 feet 6 inches in diameter, and follows
down the valley known as the Rosedale Ravine to the Don
River. On account of the very heavy grade numerous ramps
had to be provided to reduce the velocity, and, although
built in brickwork, it has been in a state of more or less
repair through the wearing of the invert. The old invert
bricks are being removed and vitrified pavers being in-
serted in their place, laid in Portland cement mortar, and
the new invert is not giving any trouble. There is a con-

concrete Block Sewer.

tinuous flow of stream water in this sewer, and mingled with
it is the present sewage from the northern part of the city.

In the conservative minds of municipal engineers at
the time that this sewer was built there was certainly very
good ground for the recommendation of brickwork. The
art of placing concrete has progressed so rapidly during the
past few years, however, that one need not be surprised if
the next section of this sewer is built in concrete masonry
lined to the springing with vitrified brick.

During the past year the authorization of the people
was obtained for a new sewer, to be constructed through the
heart of the city, following its contour, and slightly- dipping
from west to east to intercept all the sewers now discharging
in the harbor, and carrying the flow to be disposed of at the
eastern part of the city.

In order to intercept all the sewage possible this sewer
is located on a minimum grade, and the sewage, when run-
ning at its maximum velocity will travel at a rate of four feet
per second. The minimum velocity which will occur, of
course, during the first year of its usefulness will be just
sufficient for self-cleansing, or about 2.3 feet per second.
In the choosing of the materials for building the sewer such
velocities as these were not considered harmful for either
brick or concrete. Careful examination was made of cement
mortar joints in the present brick sewers, and this examina-
tion failed to show any deterioration in the mortar attribu-
table to action of acids. Then careful tests of the quantity

of acids in the sewers were made. In no case was there a

trace of free acid found in the eleven samples tested, repre-
senting 9o per cent. of the sewage.

The sewer is alternately specified to be built either in
concrete or in brickwork. The concrete sewer was specified
to be built in silicious sand and granite or trap aggregate.
The velocity is such as to absolutely preclude wear, but the
invert is reinforced as an additional precaution, with a more
compact surfacing of 1:1:3, a granolithic surfacing of
crushed trap.

In most sewers, and especially in sewers of relatively
low velocities, a coating of slime and in some cases even a
slight growth of low vegetable matter occurs below the flow
line. The effect of the retardation of flow due to this cause
is very important, and has to be dealt with by making a
dense non-porous surface for the invert, for this slimy growth
seems to occur to a greater extent where the surfacing is
porous. The growth also depends on the relative strength
of the sewage. In some cases this is provided for by the use
of a dense mortar and trowelling to a smooth waterproof
surface, and in other cases by the use of vitrified brick.
Both usages have the weight of eminent engineering opinion
behind them, and the question of expediency in the use of
either method must be determined by considerations of cost
and benefit obtained.

The writer, without going into details here, summarizes
the best engineering practice in the United States and
Canada. Montreal refuses to recognize concrete as a ma-
terial for sewers. Ottawa until this year has built in brick.
Cement pipe, however, is now competing successfully in the
smaller sizes. Toronto exclusively brick. Winnipeg gave up
the building of brick sewers a dozen years ago, and is now
using nothing but concrete. Boston and the Metropolitan
Board both use mass concrete, occasionally with vitrified
brick inverts. They are claimed to be much tighter and less
expensive than brick. Brooklyn has been unfortunate in
some of its concrete sewers. These were all old sewers, 12
to 24 inches in diameter, and made and set in pipe lengths,
and were poorly made. The Borough continues to place its
confidence in concrete as a sewer material, and usually calls
for alternative bids. In Cleveland it is a matter of price and
expediency. They always use brick work in tunnel arches.
Detroit is for brick.

The Twin Cities are famous advocates of reinforced
concrete in large sewers, and claim complete satisfaction in
its use; for steep grades they sometimes resort to vitrified
invert pavers. Milwaukee’s experience in concrete sewers
is five years old. There, also, greater efficiency is claimed
in large sewers. Duluth is exclusively for concrete in the
larger sizes. Baltimore’s new system is world renowned.
Like Boston, they have adopted mass concrete, usually lined
with hard burned common or semi-vitrified brick. Chicago,
that city of advanced ideas in construction, is yet to gain her
experience in concrete sewers. The sewer engineer told
the writer last year that they preferred to be conservative
because they knew brick to be good. It is not surprising,
however, to hear that they are at present building a new
large system in concrete, which has not yet been used.

The following are the principal features governing the
selection of concrete for large sewers:—

1st. The cost is less.

ond. The concrete fits exactly the irregularity of the
excavation, giving more secure foundation.

ard. It constitutes a solid structure without joints, and,
therefore, is less liable to uneven settlement.

4th. There are no joints to be made watertight.

sth. Material may be saved by the readiness of concrete
to be moulded into the exact theoretic shape required.

6th. Skilled labor is reduced to a minimum.

It is possible to enlarge very much on each of the points
touched upon briefly in this paper, but, perhaps, the few
points touched upon will stimulate discussion, which will be
more instructive than the paper itself.

I cannot resume my place among, the audience without
thanking your Executive, and, indeed, your society for the
honor I have received at your home being invited to prepare
this paper, and to thank you also for your courtesy in ex-
tending to me a patient hearing.
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STEEL STRUCTURES.

Alexander Penden, Jr., St. Mem. Can. Soc. of C.E.,
Dominion Bridge Co., Lachine, Que.

It has been well said that this.is the age of steel, for to-
day in almost every structure this important material is to be |
found as a framework giving greater stiffness and facility of
erection, a saving in masonry, yet easily adapted to fireproof |
construction. It is but a short period, since this matcriali
hecame cheap encugh to be largely used in ordinary struc- |

- |

tures, and the writer has noticed a lack of information along
the line of detailing ordinary or extraordinary skewed con-

nections. It is claimed by some that the mathematician can
readily determine the angles required for all such cases, and
then draw the details directly. While this may be true for
simple joints, yet, for complicated ones, it is necessary to
present on paper a picture of the whole, so that cuts and
clearances may be readily determined. It may easily be un-

1
1
1 ir‘
| o€ S |
: | 3%
e X 100 i
1 33
1O
Ch o t
2hie b
°
N\
\§\ %‘
Y\ :
A\ '\5- <
tss_.sia-a S - _; o
12 % o
i BN
(\Y
FlG.2. 32 2\
Gt

derstood that when a number of members come in together at
a joint, and their shape an I or L section, that the easier way
| of fitting them one to another will be by plotting out in pic-
ture language.
| . The purpose of this paper will be to present, if possible,
in an easy progressive manner, the way to go about such
skew detailing, and actual connections which have been used
in structures already erected will be taken as illustrations. It
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| will not be the purpose of this paper, however, to determine
| the size of the different members, nor attempt to use the

language of descriptive geometry, although it is allied to
this subject. The problems will be presented in as direct and

| simple a manner as is consistent with the subject.

Fig. 1.—This figure is but an ordinary beam connec-
tion, framing in perpendicular to another beam. ‘A’ is a
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plan looking down on the top flange of a 12" and 15" L. 2 - 44
is an elevation of the 12" I web showing connection Ls shop
rivetted to it. The 15" I appears in section. ‘“C’’is an eleva-
tion of the connection angles legs which field rivet to the 15”
I. Notice that although this is a very simple case yet it re-
quires three different views to portray the connection com-
pletely.

Fig. 2 shows a simple skew in the direction of flange,
with both 12” T and 15" I webs vertical. The two elevations

Aok

12 1

4 L

are projected at right angles to their respective parts in
plan.

Fig. 3 illustrates a skew in the direction of the web of
the 12” I beam.

Fig. 4 shows a horizontal 12” T framing into an 18" I
which slopes at 45° to the horizontal.
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i 1
Fig. 5 shows a 12” I framing into an 18” I, and at right
angles to it. Both beams slope at 45° to the horizontal.

Looking back in a general way at the five figures which
have been given, three distinct steps can be seen.

(a) In Figs. 1 and 2 both beams are horizontal, the
difference between them being the horizontal angle which one
beam makes to the other beam. In Figure I this angle is 90° 3
in Figure 2, 60°.

(b) In Figs. 3 and 4 one beam is sloping. It is the
12" I framing into the other I, in Figure 3; while in Figure 4
it is the 18" I framed into which slopes. In both these cases
the beams are at go° horizontally.

(c) Fig. 5 shows both beams sloping, but at 9o°
horizontally.

These three steps lead up to Fig. 6 and 7, which show
not only both beams sloping but also horizontally off the right
angles.

Figs. 6 and 7.—These figures show a simple 15" I hip
beam, and a 12" I with a vertical web framing into it. In
Fig. 6 the primary steps alone are shown, thus making plain
what is meant by ¢Plan,” ‘“Hip Section,’”” and ‘Normal
Section.” In plotting this joint proceed as follows :—

(a) Lay out the plan ABCD to a small scale (usually
%n = 1 Oll).

(b) Plot the hip section C'B'B? projecting directly from
the line CB of hip in plan. The height of B'B? should equal
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the given height of apex above the horizontal, to 4" scale.
Line C'B! represents the horizontal base, and line C'B* the
hip, the angle B*C'B’, the relation of hip to horizontal.

(c) Plot normal section D'B’B* in same manner.

Now that all the angles have been found, the steel may
be plotted, and, as it is usual to keep the edges of hip beam
flange within the clearance lines, this hip beam position be-
comes our first requirement. . The steel details will be plotted
to 3” scale, experience having proven that with care almost
any distance can be taken to within %”.

(d) A vertical section through 15" T is to be plotted.
Lay out the flange of 15" 1 hip about line BC in the plan.
Project top flange to normal section, keeping edge E of
flange within roof line D'B®. The rise X to a flange point
on centre line of web can be determined in hip section and
plotted from edge E. Transfer the vertical distance Y (which
is the height to flanke vertically below apex), to hip section.
Lay out 15” I from this top flange point. Transfer to normal
section the vertical height of bottom of flange ‘Z,” so that
15" I section may be completed.

(e) Plot 12" I which frames into the 15" I hip beam.
Lay out 12" I flange in plan, about line BD. In normal sec-
tion lay out 12” I having top flange flush with clearance line
D!B®. Plot connection rivets, adjusting the elevations of
same so that cuts on both beam and connection plate will
be as neat and few as possible.

A Steel-framed Roof.—Beam Webs Vertical.

The object of these next four plates will be to present a
complete set of drawings which will illustrate the office prac-
tice in working out a steel-framed roof, when the beam webs
are vertical. Although there are no complicated trusses or
girders, as is usual in a large roof, nor are the beams of big
dimensions, yet this case will do very well in the problem at
hand.

Fig. 8 is a complete erection drawing of a beam roof hav-
ing a general slope of 7" in 12”. The ridge is not horizontal
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throughout, but steps down where the walls narrow. This

step, and the hip end, have a somewhat steeper pitch than
the rest. The plan locates all the beams in a horizontal
direction, showing exactly the intersection of every beam
whether hip, valley, ridge, rafter, or eave. The elevation, and
sections locate all the vertical distances ; such as the height of
ridge beam below apex, the column heights, etc.

In working up a roof of this sort, a careful plan like this
needs to be made. First locate the finished roof lines; then,
by finding out with what material it is to be covered, the
clearances necessary can be determined. Dimensions locat-
ing every detail can only be found as sketches of the joints
are worked up, but all the ‘'mportant ones must be decided
upon at the start. Then, after all the shop drawings are com-
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pleted, this erection drawing can have its final marks,
dimensions, etc., put on. The dimensions marked A in plan
are not usually given in this kind of work, as the anchor
bolts are set after the material is in place. ?

It is hardly probably that such a roof as this would be.

called for in ordinary work, on account of the cost. In a roof
with the span of beam much larger, and the amount of ma-
terial greater, there would be a better progortion of weight
to work, binding down the cost. This particular ‘roof was a
wing to a very large structure and received attention on that

Sl
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account.

The actual cost of drawing alone was found to be
2¥c. per lb., and, if you add a proportionate amount for
shop handling and the cost of raw material, this roof would
require a very high price put upon it, or be out of the

Architects and structural engineers, as a rule, do not realize
the importance of first measurements on a job of this kind;
for, of course, in the old style wooden structure the carpenter
only had to saw a piece off or nail a strip on, so as to make a

question. good fit.
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Perhaps no one point can cost more to a draughting de-
partment than a change of only a single main dimension,
after *he sketches and drawings are completed; because it
not only means the remaking of the joint sketches (to look
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out for clearances, change in connections, etc.), but also the
probable uselessness of the shop drawings upon which weeks

of expert labor have been spent.

: T If the material has been
manufactured it is very difficult to make it fit elsewhere.

Fig. 9 shows how the joints are worked up on paper in
the drawing office as a preliminary move towards the finished
shop drawings. The ordinary draughtsman who is accustom-
ed to work up in a laborious manner, one joint at a time,

!

may find this sketch somewhat confusing, but, with just a
little looking into, it will be found to become very simple and
certainly a great saving in time and office material. When
single joints are sketched, the laying out of the angles has
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to be done each time, while by combining them, one plotting

does the whole sketch. Another nice point to notice, is that

the hip connections are worked up in order, thus facilitating

the making of shop drawings. (b) Plot next the normal section with its double slope,
At “A,” the connection of hip to ridge is shown in its |and then the hip section.

web.
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various views. At ‘“B,” a rafter connecting to hip similar (¢) In the normal section find a true view of hip beam
to the one explained fully in Figs., 6 and 7; at “C,”” the hip | (shown dotted) by the method explained in Fig. 7.

shoe. The valley KR R", the ridge beams KR *, *, ', and (d) To find the bevel “x’’ of the connecting angle in re-

rafters KR R?, KR R* are also shown. lation to the 4” I rafter. —— Plot in plan any horizontal
The sketches show, throughout, a clearance of beam be- | distance (12 x) on centre line of 4” I and find height x which
low roof line. is the vertical rise of the point at one end, above a point on
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Fig. 10 shows a rather complicated connection to the normal roof at the other end. Transfer this horizontal dis-
hip beam, marked KR R' in erection plan, (Fig. 8). The tance, and the vertical rise, to normal section where the bevel
secondary slope which the eave takes at this end, causes the is obtained.

4" I KR R” to frame into the hip at such a low level that (e) To find the bevel ¢“A? gquare across this angle. ——
the only means of connection will be to the bottom flange. Plot a horizontal distance 12 A in plan. Find in the hip sec-

(a) Starting with the plan, plot AB which is the centre
line of the hip web, and CD the centre line of 4" I rafter

T e —




March 19, 1909.

THE CANADIAN ENGINEER

395

S ——— e —— -~

tion the vertical rise AH, between the extreme end points.
Now AH is the vertical rise, but what is wanted is a rise
square with angle. So plot AH and a line square with angle
and we find the required distance A. It remains to transfer
12" A and A to section, which is taken through angle, and
bevel is obtained.

(f) To find the skew of holes in bottom flange of 5" I
hip. —— In plan draw a line B'B* at a distance 12 B from,
and parallel to, 57 I. Draw a line B°B* parallel to 4” I. B*
is the intersection of these two lines and B' is a point square
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from intersection B®. It can be seen that the line B'B*® is the
horizontal trace of B, which is one side of bevel, and all that
remains to be done is to transfer the assumed distance 12 B
to plan of flange where bevel is found.

(g) The skew of the holes in the connection angle which
matches the holes in flange of 5” hip I, will be the same as
found for B, i.e., 8%2” in 12.

Fig. 11 shows the connection between the eave angles at
the cornmers, and is quite a different proposition from any

that have been taken up so far. Both steel Ls are normal to
root slope and require to be connected with two rivets in each
side of a bent plate.

To find skew across bent plate, start with vertical eleva-
tion of KR* and make a point at distance 12 A. Trace this
into plan and then into a normal elevation of KR*, where
skew is found in a similar way to previous examples.

To find bend in bent plate, start with a point at distance
12B in vertical elevation of KR RY, trace this into plan,
elevation and plan of bent plate. Here the bevel is found.

The skew across other leg of plate should be the same
as that found for the first leg.

Fig. 12 is a shop drawing of three different pieces in the
rcof, and shows the method of locating rivets, etc. The roof
line is first drawn in, and the beams located at their proper
distance below same; then the shoe, connecting holes for

FIG 4.

rafters, and the bent plates can be scaled directly from the
large sketches.

The rivets are only located in two directions, and these
are not always spaced along the beam nor even do they start
from a point on the beam. The method shown would not be
allowed in some shops, yet it is certainly the best manner
of location for the office, because the pieces which frame
into one another have respective dimensions matching up.

Another row of figures, locating rivet to rivet along web

Y e e m e m e e —

causes a tremendous amount of extra labour to make them
match exactly. The manner in which the drawings should
be made depends entirely upon what the shop is accustomed
to use.

More Complicated Connections.

The next figures introduce connections which are more
difficult because another angle enters into the problem. Fig.
13 shows a rather peculiar connection which was used in a
certain building to see if it would be cheaper to cut beams
clear of all copes, cuts, etc., and allow bent plates to make
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the connection. In a shop where beams can easily be sawn
on the skew, and have copes and flanges cut; the cost would
be much greater when this method is used. For to make the
connection stiff enough, there will be required a greater num-
ber of rivets in web and two connection plates in each case.
The manner of connecting the field bolts or rivets needs to

(d) It is required to plot 15" I 2" clear of roof, therefore
in plan show flange, in normal section plot a line 2" clear of
roof (2" is marked S). Now as 15" I flange sticks up and down
through normal roof, find this rise and fall in hip section.
Half of flange has a vertical rise of R. Plot R in normal
section thus finding required vertical height R?* for 15" T top
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be carefully looked into, and Fig. 14 shows a bolt being in-

serted into connection. The method of plotting this connec-

tion will now be explained in detail.

Purlin Normal to Roof, Connecting to Hip With Vertical Web.
It is proposed to find the various skews required, and

then to sketch a 7" I purlin which heads into a 15" I hip

flange, and by transferring R* to the hip section the 15” I can
be plotted correctly.

(e) It is required to find the line of ‘“Intersection of 7”
beam hip,” therefore draw a line B'M perpendicular to
normal slope through 7" I, (say 12” long), and find point M
in hip section by projecting lines through plan and trans-
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beam, when said hip beam is 2 clear and said purlin 3" of | ferring vertical height X. Then B*M is required line.

roof line.

(a) Lay out a plan ABCD showing hip CB.
(b) Erect a normal section of roof DBB!.

RB.

(f) It is required to plot a “Purlin Section” through its

centre line, so that purlin skew may be found. Draw a line
EE parallel to BB, representing apex of section, and, by find-
(c) Erect a hip section, BB? being the same height as ing vertical trace of point M in purlin section, the required

line EM which gives the proper skew may be drawn.
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(g) It is required to plot a ‘‘Purlin angle section’ to find
skew at right angles to purlin skew. Draw any line FF at
right angles to purlin skew representing centre line of
5" I purlin in hip section. The angle that is wanted should
give the relation of 7” I purlin web with 15" I hip web. Take
a point in the 15” I web at any distance from intersection B*

Trace this point through the various views to the purlin}
The required point will be somewhere in this‘

angle section.
line, and at the assumed distance away from intersection.
Using intersection point F as a centre and assumed distance
as a radius, describe the circle. Join intersection point Y
with F to find proper skew.

(h) Now, that all the angles are found, plot the section
of 15" I by projecting from plan the width of flange, and tak-
ing from normal section the drop below apex to outer edges
Stand T.

Remaining details of holes, cuts, etc.
in the usual manner.

, can be worked up

Fig. 15 shows the second method of connection, which
appears much neater and is more simple in every respect.
In this case the truss chord to which it connects is
dropped below the purlin, and the gusset plate extended to
take the field rivets. A line along back of truss angle is used
as the intersection line.

Figs. 16 and 17 illustrate a curved mansard roof. Fig. 16

shows a corner of the roof in plan and elevation, and Fig. 17 |

a detail drawing of the hip and ‘valley marked on plan. On
this large structure the only dimensions figured, were the
centre to centre distances. All the other distances, bevels,
cuts, etc., were taken from the 3” scale sketches, and as the
erectors found that the material fitted together perfectly, no
better proof could be given to defend this method of scaling.

Illustrations could be presented indefinitely which would
show in each case an entirely different problem to be met and
overcome, but enough have been given so that all the general
principles are established.

—_— ca»

PATENTS.

Below will be found a list of patents recently granted to
Canadian inventors in Canada and United States which is
furnished by Messrs. Fetherstonhaugh & Company, Bar-
risters, Solicitors, etc. Head Office, Royal Bank Building,
Toronto. Offices in Montreal, Ottawa, Winnipeg, and Van-
couver, Canada, and Washington, D.C., from whom 4ll in-
formation may be readily obtained.

Canadian Patents.

C. A. Kennedy, Coaticook, Que., furnace castings; J.
Brewery, London, Ont., suction gas productions.
United States Patents.
J. Carpenter, Oak Lake, Man., wooden posts; S. O.

Dougherty, Toronto, Ont., shade and curtain hangers; O.
R. Durrant and C. E. Bale, Oshawa, Ont., cinder sifters.

e o R

THE AMBURSEN DAM.

The Ambursen Hydraulic Construction Company, of
Canada, Limited, with offices at 519 Coristine Building, Mont-
real, inform wus that the War Department of the United
States Government at Washington have given their official
approval of an Ambursen Dam 60 feet high in the rollway,
8o feet high in the bulkheads, and of a total length of about
1,000 feet.
River, and is to support a flood of 300,000 second feet such as
occurred last summer, (as great as the total flow over Niagara
Falls), which will mean a depth on the rollway of about 16
feet. The United States Government has also approved of
the Ambursen Dam for the United States Reclamation Service
and built one situated on the Sheshone River, about eight
miles below Cody, Wyoming. The foundations are on
gravel and shale, and the dam proper is 400 feet long by
about 50 feet high, supported by a floor 2 feet thick.

This dam is to be installed on the Savannah'

|

GTUAL, ESTIMATED, AND CONTRACTED.

STEAM SHOVEL EXCAVATION.

The steam shovel is being used more each year on rail-
way work and large excavations. At first, 1t was used in
sand, then followed clay and gravel, and now the steam
shovel is used largely in removing the rock after the blasts
in certain work.

The costs given here are not the results of any one day’s
work, but are the averages of a number of ‘‘average days”
ettendmg over a couple of months.

The material excavated was fine sand, the face of the cut
was some twenty feet high and the conditions for train hand-

Steam Shovel in Pit.

ling were good. It was a 7o-ton shovel with a 2% vyard dip-
per, run with wire cable, and operated in Parry Sound Dis-
trict, Ont., on the Toronto Sudbury division of the C.P.R.
during 1008. The amount moved per day was 2,500 cubic
vards, i.e., 100 cars at 25 cubic yards per car.

Cost of Operating Shovel, 10-Hour Day.

3 D 0T b0 G o A OSSR Sl S I O $5.40
I YCTARBIIAT o 55 le duslaloros alon aarviad v 4.00
1 FITeMANn oo ss e o onnasio o e sis 2.00
6 Trackmen at $r.75 ..c.cooveeenns 10.50
E W ATCRTAN - oe s wii s ol ate i shost,siaibie wisie 2.00
2 Tonscoal at 5 o iiiieasncnnns 10.00
Water per day " ..ot .aniiicn cvss v 0.65

$34.55

Digging and loading 2,500 cubic yards cost $34.55; or to
load 1 cubic yard cost $o.013.

Cost of Operating Train.

1 Engineer: . .ssisnilive siie deens $4.10
s R iremah e tene. ol Sodlin sl SR 3.50
Y £ 1) Vol L b e e irey o SUALCRE LR MR SRS S 3.50
suBrakemen 2 £ iha s b AT e v e 4.20
Coal for spotting, 1% tons at $5.... 6.2
Wateri Slens i o Jilemd Liade i s s iS4 50

$22.05

Train expense for 2,500 cubic yards, $22.05; or, for 1
cubic yard, $0.0087.

Making a total cost for digging and loading and hauling
out to main line about 3 of a mile, as follows:—

Digging and loading per cubic vard......... $0.013
Spotting train and hauling to main line .... 0.0087
Total cost per cubic yard ...........ccoeveen $0.0217
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These costs do not include the cost of clearing pit, nor
of throwing track after each cut.

It will not be supposed that the shovel was operated to
its maximum capacity for then it could have given almost

double the output.
—————a-—e—

METHOD AND COST OF TRIMMING THE SIDE
OF A ROCK EXCAVATION.

In open cut work where rock is encountered the rock
sides of the cut seldom have to be dressed up with any
nicety, but in foundation work it is often necessary to do so
and also in canal construction. Where large areas of the
sides of cuts are to be smooth and even, channeling ma-
chines are used, but on small jobs the work is generally
done by hand. In New York City this character of hand work
is often done on cellar excavation, to admit of machinery
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| the other using a striking hammer.

March 19, 1909.

being installed and structural steel and brick walls
erected.

The following example was on such a piece of work in
New York, the work being mica schist. After the excavation
was made, one side for a distance of 64 feet had to be dressed
up. From about 2 inches to 5 inches of the rock face had to
be clipped off. The work was done by men working two to-
gether, one holding a heavy bull point, by an iron handle, and
Ordinary laborers were
used to do the work. For 32 feet the rock cutting was 8 feet
high and for the other 32 feet it was only 6 feet high, making
in all 448 square feet.

Labor,

being

340 hours at 15 cents, $51; or, 1 square
foot cost 11.4 cents. Two men working together did on an
average of 26% square feet per day. These costs do not in-
clude any allowance for dressing the bull points.—Engineer-
ing-Contracting.

— e

COST OF

DREDGING.

We give herewith the cost of dredging both by Govern-
ment dredges and by private owned dredges working on
The various items of expense
The
prices are given for various materials, and a description of
the dredges doing the work is also given.

Dominion Government work.
are proportioned and reduced to prices per cubic yard.

The Nipissing was 70.7 feet long with 25.0-foot beam,
a dipper dredge capacity of buckets 3 cubic yards, and at-

Fuel.

Dredge. Wages. Prov. equipment.
CNipissing’: edvih $5,832.05 $1,760.66 $ 006.65 $ 3099.22
Cost per cu. yd... .0766 .0235 0110 0052
‘“International”’ 6,0009.07  1,046.08 1,674.78  1,056.30
Cost per cu. yd... 0679 L0210 0189 L0119
A Doy s o dd L 5,021.44 = 1,322.76 1,071.18  1,032.00
Cost per cu. vd... .1340 .0352 .0285 0275
“Sir Richard” ... .4,812,36  7,720.50 045.40 190.08
Cost per cu. yd... 0051 .0203 0126 .0025
“Prince’ Lowis’ % 305.55
Cost per cu vd... L0012
“‘Premier!intiss s 05.00
Cost per cu. yd. L0012
S Chiefll. o il o 816.80
Cost per cu. vd.. L0043
i S0 70 UPl R 612.00
Cost per cu. yd.. .019

Stores and

tended by a tug, two scows, and one coal tender. Greatest
working depth, 20 feet.

The Ontario was a dipper dredge 75 feet long, 25-foot
beam, and attended by a tug and two scows. Greatest work-
ing depth 22 feet.

The Sir Richard is 8o feet long, beam 20 feet. Greatest
working depth, 22 feet. Capacity of buckets 3 cubic yards.

The International was a dipper dredge 100.6 feet long,
beam 41 feet, greatest working depth 6o feet.

Pilotage & Cu. yds. Ma-
Repairs.  tonnage. Cont. Totals excavation. terials,
$1,222.04 $........ $ 03.50 $10,223.12 76,080 Sand &
sawdust
L0150 L0012 0.1342
2,070.65  2,530.00 6,160.42 21,456.24 ‘88,500 Sand.
.0233 0286 .06006 0.2424
2,343-41 790.00  11,580.85 37,525 Clay.
.0024 oBsih L0210 0.3086
1,244.04 43.60 200.61 0,2604.65 75,000 Clay.
0160 L0005 L0040 0.1235
31,000.75  32,395.28 320,016 Sand.
0000 0.1012
4,752.51  4,847.51 7,791 Clay.
.001 .0622
20,721.69 21,538.58 188,379 Clay.
31 0.1142
20,523.71  30,135.71 306,033 Clay.
..08 .098

—_— ca>s

THE COST OF CONCRETE BUILDINGS.

Leonard C. Wason, Boston; Mass.

It has been a common method to estimate the approxi-
mate cost of building by either the square foot of floor or the
cubic foot of space enclosed. After comparing the results
secured in the four accompanying tables I am convinced that
neither method is accurate enough to put much reliance on,
but that the square foot method is a little safer than the
other.

In each case the total cost includes masonry and car-
pentry work without interior finish or decorating, plumbing
and heating.‘ The effort has been made to put the buildings
upon a comparative basis as regards the amount of work done
on each.

The first table consists of the total cost of actual con-
tracts executed. The second table consists of bona fide bids
on complete buildings on which Mr. Wason’s company were
not the lowest bidders, but where the difference was not as
a rule very great. The third and fourth tables are bona fide
bids on work by another contractor whose experience was

similar. As a rule, cubic foot measurements are given in
cents only, seldom being carried to any closer sub-division.
In reference to Table 4 on second-class buildings, it will be
noted that for the largest building a variation of one cent
per cubic foot amounts to over twenty-eight thousand dollars,
while the smallest one in the list amounts to only a little over
fifty-four hundred dollars. Again, on the last three items,
the cubic feet price is practically identical, while the square
foot measurements corresponding vary by more than 100 per.
cent. with no easily apparent reason in the design.

In Table 3 another discrepancy is noticed. In the first
and the last items, the highest and the lowest per cubic foot
as well as per square foot are on office buildings of similar
type, which were within one mile of each other, where there
is no apparent reason for such discrepancy in the design or
difficulty of access in the erection of the building. It is re-
commended by Mr. Wason that very little reliance be placed
upon this class of estimates.
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Table No. 1—Cost of Fireproof Completed Contracts.

Kind of Building. Job Cost. Volume. Floor area.. Unit Cost.
in cu. ft. in sq. ft. per cu. ft. per sq. ft.
Offices and siores . ...ci.oootaions. $181,104 1,365,830 00,474 $.133 $2.00
£ i e T R R S BT Y8 61,646 496,780 30,840 .124 1.545
BActory ... v wi-sam A e slarsiate s mie i2,774 112,440 7,519 .114 1.70
SO e ot oo o it Bty o atane sxeie 44,652 746,674 40,5460 .060 1902
Y P R I O L s 30,830 312,000 24,060 .127 1.60
GATAEE < oo o) i Soios amiars iviote Haiwse 10,436 156,198 10,806 .085 523
PALET o o o e e slbisis o St sbas S 0 mts 10,003 140,250 19,208 .134 1.04
BAire station kel stis ddeises slodh SR 6,757 44,265 2,082 .153 2.20
ODSErVALOLY: « o/ o, 00ls & s hoRlateiatet olsine 3,625 9,734 657 373 5.45
FREr . 'l 7 Wednine s ieneny sdmtlsesls 20,076 50,001 5,243 .333 3.82
Highest ' ok 1ir Sl s S0 SN Sl s e o selits daie” “2 T e Sk s s .333 3.82
LOwest?, Ml Vi AR SR EARS B Yo L TR v Y e cemt | e s .00 .00
Average ... bl Ethl S e T e BB S S et Tl L Jeas .138 192
Table No. 2—Cost of Fireproof Complete Buildings.
Kind of Building. Job Cost. Volume. Floor area. Unit Cost.
in cu. ft. in sq. ft. per cu. ft. per sq. ft.
SEOTEhOUSe: < s ks - heinibie e lein SIS e - $r41,755 1,714,448 168,600 $.0827 $ .84

Hospital . u sl S e i et 60,800 703,602 57,054 08065 1.05
Office/busldingsls F s SoRliiui WLay, 61,646 496,780 30,840 L124 1.545
Cold). StoTage’ « Sihd i diuiatin ki s 200,051 1,535,000 154,000 13 1.30
| o R S ST O SRR (T 10,202 212,400 15,000 001 1.28

RO S i st h e L b (SRR 3 S 141,520 1,327,868 100,022 .107 1.335
SEOTEhDUSE! 20 | WL ik Sakoes o waolyyels o s 76,706 1,140,000 146,000 L0683 .575
Manufacturing building . . ....... 91,377 1,380,500 00,240 .067 1.01
OHEGE. . si ae b S e S lleh 136,880 693,840 56,552 .197 2.42
RGOy o R AN e L 13,064 105,6c0 8,800 .124 1.485

R Vg o, M AN e 75,604 1,211,364 74,604 .0625 1.01

AR O, TRLE R oS Y 23,332 180,000 16,304 .129 1.42
1 A e ST S e B I e e i S T e Sl .197 2.42
Togwrest on o i il ST e g e alR ) DR R R ot SRR .0025 .575
L) o e A v S e S R o SR R R G i ST E e .1088 sk d g

Table No. 3—Cost of Firenroof Buildings.
Kind of Building. Job Cost. Volume. Floor area. Unit Cost.

j in cu. ft. in sq. ft. per cu. ft. per sq. ft.
Office building . . vovveeveeenennnn. $ 70,600 441,000 35,854 $.150 $1.97
Gold: Storage etttk 8 SHIUrL iR 132,363 1,016,400 101,640 5 €3 1.30
Hospital’ oo Conidnesfaaibdk i, 44,451 348,320 34,832 127 1.27

b R L R R S R e B 51,574 - 414,732 20,838 +124 378
B e e A s S i Y = At 65,580 £33 eati s e at23
Masomic o ot iy R e 180,197 2470 axb atmi b s il 122
WarehoRse (o1 s ooy s Gl iamit 31,280 250,7C0 24,500 .120 1.28
e o B R g Sl Tl 50,105 07 & 200 k- T W T 118 v
WWATEhONSE & .. i/ piois s aain s b s imin it w27 53723 2,507,000 212,000 106 1.30
ROLET it e rirics 3 et BTt e 220,646 2 ETORAB /0, | A LR 104
12 1010051 £ 1 WOy B G AL o n e ERE 40,724 485,789 38,247 . 100 1.30
e e S D 25,151 264368\ B ) e \ .003
Eold Starabe v R e B 82,711 000,240 66,745 001 1.24
(6 111 » VORI el ek (0 Wi S A St 43,586 SIBL808 +1 1Y W bl way .085
0 3: el et b SR Al B g R A 60,003 501,575 67,400 .084 )oK ¢ ]
Tghestil e & IR Gl e R e T A S S S A £ S .150 1.07
i BPe)ne i) ANONER gl sl o Pt b g b R B I 7 e e R T 084 1.12
BVETARE ! it e s di s Sos e TR rare ejats DI IR = ey T S S 113 1.39
Five vartation igh andiloW eds o v s s romaie s =1 045 7 FRRERIAeS B 53.8% 57.0%

Table No. 4—Cest of Mill Censtruction or Second-Class Building.
Kind of Building. Job Cost. Volume. Floor area. Unit Cost.
in cu. ft. in sq. ft. per cu. ft. per sq. ft.

8 | R S e $ 66,516 544,788 44,172 $.122 $1.51
Warehowse LAl sty sl - o, 337,000 2808850 107 1 e wEZ
4§ R S e Ty et %oalce 113,288 1,271,300 120,020 0891 .875
Stotehouse .t 2, L s o, 101,008 1,714,448 168,606 .050 .60
AT < aaras irsy Sl g R [ et 00,703 1,622,128 152,200 .056 .60

7 Ehiigery Rl NS TR L T Ly 72,048 1,331,200 83,200 .054 .865

§f R AR e B Sl b 85,754 1,752,600 81,500 .048 1.05

eI SR s I AR e gt L 122,128 2,641,000 08,050 .046 1.25

b e Tumanrl S ait restn Al walpacy 04,341 2,036,731 174,000 .046 - .542

B L AT s el s I s - 120,405 2,867,535 157,730 .045 .82
HUTHERT v b5 intesorm s oot el e e a2 . o o Lyl e et e i S L ST w2z 0
1By S A e FOSH o or S S A I I I S Pt T o Vet -069 -542

AR T et s e e e e R T A e S S s W S o MRS 21 R 069 .00
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A DISCUSSION ON

FIELD-MADE CONCRETE.*

By Walter J. Francis, C.E.¥
Such matters as calculations and general principles or
let us say concrete in the abstract are dealt with in books,
the making of which there seems to be no end. There are
some points, however, with which the standard author seldom
deals, and it is to these points which we may call concrete in
the concerte that we wish more particularly to refer.

March 19, 1909.

| stone or brick, while still others could best be carried out in

concrete. A judicious builder will find that at many times
combinations of the various systems will produce the best
and most economical results. As a financially disinterested
engineer, one must seek to know the virtues of every type
of construction and to apply each one in the place where it
is best suited. Concrete construction and its latest develop-
ment, reinforced concrete, has in a very few years proven
its claim to a place amongst the highest class of permanent

Balsover Lock and Dam.,

The old college song in referring to certain high digni-
taries says, ‘“ There are some of them good, and some of
them not.”’ This saying certainly applies to concrete struc-
tures. And just here I would not wish to be understood as
saying that no other type of construction is unsatisfactory.
We must recognize that every system of construction has

Skeleton of Lyman Building, Montreal.

its place. There are places where no one would dream of
using anything but wood. Other conditions might demand

* Read before the Canadian Cement and Concrete As-
sociation. i

+ Mr. W. J. Francis, M. Can. Soc. C.E., M. Am. Soc.
C.E., carries on a large consulting practice in Montreal,
Que., and has given the question of concrete and reinforced
concrete special attention.

and fireproof construction. It has passed through all the
stages of development inevitable in every system destined
to survive, and in its short life has passed through those
changes with amazing rapidity. A few decades ago concrete
was considered only good enough to be put out of sight in
foundations, or into utilitarian structures usually cheap and
nasty. Rapid development caused its most ardent friends
to try to use it for everything, an effort which resulted in
finding what it is not adapted for and in placing it where
it stands to-day and where it apparently quite properly be-
longs. But we are learning, and I take it that ‘while one
of the objects of this Association is to advance the use of

cement throughout Canada it is no less its duty to see that

it is not improperly used. To the mind of the writer two
important advances are necessary before concrete can be
successfully used for purposes for which it has been tried
with varying success within the past few years in the archi-
tectural field. One of these is the development of lines of
architectural design to suit the material, and the other is
the production of a cement which will give a pleasing color
effect.

A Definition of Concrete.

Concrete as we understand the term to-day refers to a
combination of Portland cement, sand, stone and water. As
a system of construction it is comparatively new and many
of our engineers who have not yet passed the prime of life
recall the time when Portland cement was first introduced.
Its introduction meant the passing of the older hydraulic
limes and natural cements, and the entrance of a new and
scientific method of construction. The structures which for
centuries had been built of masonry were to be replaced by
a new material differing in every point for the constructor.
The old standard methods of building meant the adding of
element to element already prepared off the site of the build-
ing, each bearing in itself some definite relation to the
building, whether wood, brick or stone. Concrete meant the
application of the atom, so to speak, the employment of the
particle of cement, the grain of sand and the bit of broken
stone, all of which were delivered to the building in the
crude form without having passed the hand of any artificer.
It is perhaps to be wondered at that more failures and un-
satisfactory examples of the new construction have not
occurred, for even to-day we hear of structures -of wood,
brick and stone failing the requirements of the builder not-
withstanding the fact that these types are as old as the hills
themselves. Even steel with its inherent and tremendous
strength, handled by the bright minds of the engineering
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world does not always accomplish the aim of the designer.
The great weakness of human nature is to remember the{
evil and forget the good. One chafes at missing a street|
car, not recalling that he has successfully boarded the pre-
ceding twenty cars he desired. Because Quebec bridge fell
or a load of hay went through a fifty-foot steel span over a
township creek the whole system of steel bridges is not to
be condemned. If someone has erred in prematurely re-
moving the forms in a concrete building surely that is not
the fault of the concrete building. In case wall

a brick

Concrete Water Tower.

capable of sustain'ng great loads when properly braced is
loaded before the bracing is placed and as a consequence

falls it cannot be said that brick construction is to be con-} .

demned. It is to be deplored that bad news travels faster |
than good. Let a trifling accident happen in a building!
and immediately the news is flashed far and wide, but no
' reference is made to the thousands of structures that are |
beine safely erected throughout the land.

Wherever concrete has failed the writer believes that in
many cases the failures have been the result of overzealous-
ness on the part of its friends. Concrete construction, just
like every other construction, requires a reasonable amount
of care. The cry of cheap labour for concrete has been
overdone. It is true that cheap labour can be used and
should be used in the making of concrete, but it must be
recognized that even the employment of cheap labour has a
limit. Wood is probably more easy of manipulation than
any other construction material, but no one would think of
erecting even the simplest wooden structure without a cer-
tain number of carpenters. Bricklayers require considerable
training before they can lay bricks passably well. Stone-
masons and steelworkers require long training in their
trades. Concrete construction does not need the same pro-
portion of skilled labour as some of the other systems, but
for satisfactory work it certainly requires the employment
of men who understand something about what they are
doing.

Of the highest types of permanent construction at the
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| unsatisfactory examples are absolutely inexcusable.

| structure

present time both for engineering and architectural purposes
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concrete is one. For many purposes its economy in cost
renders it superior to any other form of construction. Its
almost universal application to the construction of culvert
and bridge abutments, in foundations of all kinds, in sewers
and conduits, and for architectural purposes is ample proof
of its general excellence and durability as judged by the
best builders of the day. Good honest concrete need not
make apology for its appearance wherever it is properly used.
That there are some unsatisfactory examples cannot be
denied. Even although the art is a new one it is the firm
conviction of the writer that in the majority of cases these
It is in
the interest of the art and in the interest of every member of
this Association that these matters should be frankly and
carefully discussed.

The question may be asked, In what sense can conc rete
be unsatisfactory? The
quality, surface finish, or colour, or a combination of all
these points.

In the eye of the architect and artist the engineer’s de-
sign is probably classed amongst the crudest of all things
here below, and while it is not conceded that the productions

answer is from design,

of the architect are always things of beauty and a joy for
ever, still it cannot be denied that many of our engineering
structures are an offence to the eye. The most utilitarian
bridee abutment can by the introduction of a base course, a
coping and a pilaster or two be made a structure which is
pleasing in its effect and which in the end may be more
economical to build. It is a well known fact that very 'arge
planes show up the little inaccuracies of workmanship very
glaringly, and the effort to get a perfect plane is very costly.
The introduction of the pilaster or a break of some sort
obviates this difficulty entirely, gives the builder a reasonable
chance to make satisfactory lines and saves him expense in
endeavouring to get unreasonable accuracy.

Another element seems to be creeping
present day which is not calculated to be to the advantage
of the structure. It is the effort of designers to save ma-
terial by the introduction of counterforts and angles of all
kinds in order to save concrete. To obtain the best results
the builder should be given a fair chance with his form work
and in the end it

into design in the

will be found more economical not to use

Ames-Holden Building during construction. . Showing the
various stages of erection.

unduly thin walls. Labor costs must be considered a_\IOng
with material costs.

But of greatest interest to the engineer is the element
of quality of the concrete. This matter of quality may
affect the strength or the watertightness, or both, and in
many instances either of these defects may be serious. The
defect in quality may be the result of inferior materials, im-
proper formulae, imperfect manipulation, or all combined.

First let us consider the mixture. When a doctor writes a
prescription there is always one unwritten element in that
prescription for which he depends upon the dispenser. That
element is common sense., sound judgment, experience, or
call it what you will. Without it a satisfactory medicine will
not be produced. The same reasoning applies no less to the
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formulae for concrete. The best materials that were ever
made can be put together in such a way as to form an abso- ‘
lutely useless building material, while with mature judgment |
a competent builder can with materials of a lower quality |
make a passably good concrete. \

Many specifications do not define clearly what the con- |
crete is to be composed of. They do not say whether the |
cement is to be measured by the packed barrel or by thel
loose measure. They do not say possibly what shall consti-{
tute ‘“sand,” although at the same time they may give a
fairly clear definition of what the stone is to be like.

One of the great difficulties with which the careful builder
has to contend at the present time is the commercial unit ot
cement. A ‘““barrel ”’ of cement may mean almost anything.
The barrels themselves vary in size, and if with this vari-
ation you combine the fact that cement is being packed
may be made to shrink over 25 per cent., 1t will be readily
appreciated that some definite understanding should be ar-
rived at. The writer sincerely hopes that at no distant day
the commercial unit of cement will be the pound or the even
hundredweight. There seems to be no good reason why
bags containing one hundred pounds of cement should not
be the commerciil package. For all practical purposes one
hundred pounds of cement can be considered as one cubic
foot, and if such a package were in common use a very easy
comparison could be made between various mixtures at any
time. As it is it is almost impossible to compare the mix-

Factory Exterior,

Ames-Holden

tures of any two jobs or to tell just how much cement has |
been used. As we find things to-day for practical purposes |
a bag is a bag or a barrel is a barrel no matter what fhe |
actual size or weight may be. This is further complicated |
by the fact that some measuring devices are in use which
measure the cement loose. The adoption of the hundred
pound bag would not increase the labour of handling and |
would not make the package too heavy to handle. The
farmer and the miller handle regularly 120-pound bags ot
wheat. The adoption of the hundredweight unit would also
facilitate accounting.

Testing the Cement.

The cement on every important job should be carefully
and regularly tested. Do not use it without tests. Of all |
the standard tests the writer considers the poung or con-;
stancy of volume test to be by far the most important to the |
field man. This test is designed more particularly to de- |
velop those qualities which tend to destroy the strength and
durability of the cement. Failure is revealed by cracking,
checking, swelling, or disintegration, or all of the pheno-
mena. The constancy volume test should:be made every
time. Practically all the standard brands will always pass
the tensile and fineness tests, but the writer has known many |
of them to fail at times in the boiling test. Failure to pass
the boiling test may mean that it is only necessary, if no-
thing better can be done, to pile the cement with plenty of
air space so that the free lime present may have an oppor- |
tunity to air slake. This may take six weeks, but even at |
that it may be the only remedy. The writer has been forced |
at times to deal with thousands of barrels of cement in this !
way, cement which had passed all the other tests quite satis- k

| out voids.

up the result.
| economical and constructional reasons.

factorily. Where possible, of course, such cement should be
removed from the work and replaced by satisfactory material.
The writer does not for a moment wish to belittle the stand-
ard tests; he only wishes to point out the advantage of one
of the speediest and easiest of the tests on cement, and at
the same time for construction purposes one of the most
important. The boiling test is described in the latest
Canadian Government Specification as follows: To test the
soundness of cement at least two pats of neat cement mixed
for five minutes with 20 per cent. water by weight shall be
made on glass, each pat about three inches in diameter and
one half inch thick at the centre, tapering thence to a thin
edge. It should be well trowelled to work out air bubbles
and surplus moisture. The pats are to be kept under a wet
cloth until finally set, when one is to be placed in fresh
water for twenty-eight days. The second pat will be placed
on the rack in a Faija hot bath tank over the vapour of
water heated to 170 degrees Fahrenheit, and allowed to re-
main there from three to four hours, after which it will be
placed in hot water at a temperature of 170 degrees Fahren-
heit, where it will remain for the balance of the twenty-four
hours and then allowed to cool. In some cases it will be
found desirable to raise the temperature of the water to the
boiling point. Neither samples should show vdistortinn or
cracks.

It is not necessary here to refer to such matters as the
ordinary care required in storing the cement and keeping it
properly dry.

Sand for Concreting.

The next question in the quality of materials is that of
the sand. The old idea of having sand uniform in grain
and absolutely sharp and clean is now being somewhat de-
parted from. The sand must be practically clean and con-
tain say not more than three or four per cent, of loam. That
it must be sharp is not necessary. The grading of the size
of the particles, however, is one of the greatest importance,
and the ideal concrete may be said to be made of materials
graded all the way from the particles of cement to the
coarsest aggregate. In the writer’s judgment it is quite im-
material whether crushed stone or gravel is used, but it is
material to have a dense mass, and the best and most econo-
mical way of obtaining this density is to have graded ma-
terial.  Before starting any work of importance determine

| with great care by any of the standard methods the propor-

tion of voids in the sand and the proportion of voids in the
gravel or broken stone, and be sure that the combination
of the materials selected is such that the mass will be with-
The ideal concrete is obtained when the cement
fills a'l the voids in the sand and the resultant mortar fills
all the voids in the aggregate. Keep in mind that the
strongest concrete is obtained with the greatest proportion
of coarse material that can be used. A surplus of sand is
detrimental to making a strong concrete. After the pro-
portions are determined from the tests make a number of
samples of concrete to the adopted formula so as to check
This is of very great importance both for
Break the samples
and examine the fracture closely. In his practice the writer
likes to cons‘der as ‘“sand ’’ all the material up to about
one-eighth of an inch in size, and he has succeeded in some
instances in making a very strong and dense concrete with
a formula which might be stated as one of cement, two and
a half of sand and eight of gravel. Tt is very rarely however
that this can be done, as very few p'ts furnish such an even
grading. In using pit run the voids must be determined
regularly.

The references that have been made to the grading of
the gravel as an aggregate also apply to the grading of
broken stone. One uniform size of stone is not advisable
or desirable for the resultant concrete will not be so €cono-
mical as with graded sizes.

Let .me repeat: Make some more samples of concrete
and examine the fracture.

Mixture for Concrete.

In considering the quality of concrete the mixing is of

vital importance. [n the best works to-day the comparatively
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wet mixture is used and the day of dry concrete is past.
With dry mixtures perfect watertightness is very difficult to
obtain and imperfect mixing is more likely to result than
when more water is used. On general principles batch
mixers are to be preferred. It is a well known fact that a
lean mix may be increased in strength very materially by
continued manipulation in the machine, and it is also well
known that a rich mix insufficiently turned may result in
a poor concrete. Wet concrete also insures density. It is
practically impossible to make the workman ram a dry con-
crete and obtain a density equal to that resulting from a wet
mixture. A wet mixture also facilitates the blacing of
¢ plums ’’ or boulders in the mass. A wet concrete can
safely be filled with clean boulders until no more can be
forced into it, and this is the only way in which boulders can
be perfectly embedded. So long as the stones can be forced
into the wet mass the writer can see no object whatever in
naming fixed distances to be required between the boulders
or between the boulders and the face of the walls. Work
the concrete after it is placed in the moulds. If you will use
a dry mix pound it. Then pound it some more. And when
the men object to do more pounding make them ram it. [f
vou have a wet mix work it, agitate it, get all the air and
water bubbles out.

To cleanliness high virtues have been ascribed. A
builder cannot make a good job in concrete without cleanli-
ness. Chips, dirt and disintegrated concrete dust will not
make concrete although we regret to find that at many times
it has helped to swell the yardage. The greatest cause of
the difficulty in bonding new concrete to old is dirt. Keep
a hose handy with plenty of water pressure and do not hesi-
tate to use it freely for cleaning purposes.

And here a word about temperatures and weather con-
ditions. = Mass concrete can be safely carried on at zero
weather. Care is required as well as additional money.
The concrete must be kept from freezing until after it has
acquired its initial set and commenced to harden well. It
should not thaw out and freeze at intervals during the process
of hardening. A blazing sun on a hot summer day may be
quite as detrimental to concrete as the frost of winter. It
is viry des’rable and at times quite necessary to have a sup-
ply of water on hand to prevent drying out and to assist the
concrete to mature.

Wet concrete also enables the builder t> produce a face
better than that which can be abtained from any other
method, a face better in durability as well-as in appearance.
The custom of using a faced mortar seems to be a-needless
expense and even a deriment; and expense since it does not
obtain any better result nor even as good a result as that
got by the wet mass, and since it adds difficulties in the way
of having to use a mortar instead of an aggregate, and
since it also adds cost in placing and keeping the mixtures
separate: and a detriment since we are placing toge'ther two
bodies having a different coefficient of expansion, two masses
haying essentially different structures. Pure mortar under
variations of temperature does not act in the same way as
mass concrete, and it is not surprising to find that when
bonded together they will not act in unison under ordinary
climatic conditions. Tn a concrete wall built with face mor-
tar the mortar is exposed to all the variations of temperature.
It acts as a protector to the coarser mass behind it which
therefore does not receive the same temperature shocks. It
is mot surprising then to find that cracks develop in the
mortar. The writer is aware of many cases where face mor-
tar so good as to be crystalline in structure has developed
hair cracks at about eight foot square all over its surface,
the cracks extending through the mortar face to the body of
the concrete behind.

The most satisfactory concrete finish that can be ob-
tained for exposed surfaces is when the formwork has been
so well put up and the concrete so well placed that no patch-
ing is required after the forms are removed. The slight

variations in colour and texture of such a perfect surface give

it a charactér which cannot be obtained in any other way.
"The use of the plasterer’s towel and the various washes
should be discouraged on all heavy engineering structures.

These means give a pasty, unworkmanlike and characterless
tone to the structure at the start and also give a surface
which does not improve with age. The natural finish on the
other hand rather improves with time.

An attempt has been made to improve the surface of
concrete structures by imitating stonework. On general
principles imitations should certainly be avoided. Concrete
has enough virtues to require no apologies for its appear-
ance. In the oldest structures of stone the idea was to hide
the weakest parts, the joints. Appreciating the difficulty of
this designers later adopted them as a feature. Attempts to
make concrete look like stone by making marks to imitate
joints is inexcusable. Good honest concrete need not stand
as an imitation.

Concrete surfaces are also unsatisfactory at times on
account of colour. In some instances this is immaterial
but in others it should be considered. The colour of the sur-
face may be the result of the cement itself, of the sand used,
or even the staining by the wooden forms. It is usually not
difficult to get a cement that is a good colour. Ordinary
pine planking for the formwork will not stain unduly, and a
little care in selection from the pit may obviate the difficulty
arising from the sand. The question of colour however is
one which more particularly concerns architectural construc-
tions.

Reinforced Concrete.

While concrete may be considered a modern method of
construction the combination of the use of steel and concrete
is very recent. It is less than half a century since the first
genuine reinforced concrete was made, and for a considcrable
period its use was confined to the manufacture of such un-
pretentious articles as flower pots and tubs. The first in-
stance of the use of the combined material which we know
in this country as reinforced concrete was about thirty years
ago when in New York State Mr. Ward erected a small house,
using rods in the lower sides of his beams much as we use
them to-day. The French and the Germans at about the
same time began to develop the new system, and its growth
has been so rapid that it has probably outstripped all the
new arts of modern times. From the building of a rowboat
in 1856 to that of a sixteen-storey sky scraper in 1903 is a
tremendous stride, and to-day the system of reinforced con-
crete is worthy to be considered with the highest types of
permanent and fireproof architectural construction. The
reinforced concrete engineer is invading even the domain of
his brother who works with steel, and we find railway bridges
and viaducts being constructed in various places. For rail-
way bridge superstructures time alone can prove the suita-
bility of reinforced concrete. That cracks may be developed
by the vibrations from trains or locomotives there may be
good reason to think, in which case the steel would be ex-
posed to those elements which will seriously deteriorate it.
The suitability of reinforced concrete for architectural pur-
poses however is past the experimental stage. Certain well
defined designs are now recognized as good practice. For-
mulae have been developed which enable the engineer to
design in reinforced concrete as rationally as he can do so0 in
structural steeel.

Well designed reinforced concrete buildings possess cer-
tain virtues in a very marked degree. Some of these quali-
ties assert themselves quite forcibly—fire resistance, absence
of vibration, increasing strength with age, rigidity, sound
proofness and economy are very marked. In many cases
reinforced concrete demands consideration side by side \_Nith
structural steel skeletons, but there are cases where rein-
forced concrete cannot for practical purposes be considered,
as for instance the construction of a building during the
winter season.

It is not our purpose here to enter into a discussion of
design with which the standard authors deal so fully, but
rather to refer briefly to some points which must be carefully
watched in the field after the outside man has received his
designs from the office.

In the present state of the art these designs will prob-
ably not call for any concrete to be exposed in'the exterior



404

of the building in any building at least where architectural
effect is aimed at. The building will probably be composed
of a reinforced concrete skeleton with an exterior of brick or
stone.

Some reinforced concrete buildings having concrete ex- |
teriors have proven unsatisfactory from the fact that up to
the present no distinctive design has been developed to suit
the material, and until the architects succeed in developing
suitable lines the use of concrete for exteriors is not recom-
mended.

As well as lines the element of color enters

into the architectural objection. Portland cement and ordin-

strongly |

ary sand do not giving a pleasing colour effect, but it is |

probably only a matter of time before a cement will be put
on the market which will get away from this difficulty. |

The building superintendent requires to take care of all
the points that have been mentioned in connection with the |
field work of ordinary concrete, and he has in addition to |
carefully watch the placing of his reinforcing. He must |
appreciate the fact that he has placed in his hands the |
crudest kinds of building material, with respect to which he |
is the chief workman and master builder. He has no shop
work to fall back upon and blame for errors. He has becn‘
given the details of a highly scientific structure, and he is |
responsible for carrying them out. The steel must be pro-
perly and accurately fabricated and correctly placed and held ‘
in the moulds. The columns must be of the proper size |
and perfectly plumb, avoiding eccentric stresses. In short, |
the concrete building superintendent must realize that he
combines in himself the shop superintendent and the fore-“
man erector.

The necessity for a wet mix required by his brother super-
intendent working in the heavier classes of concrete is still}
greater for the buildings.. Without a wet mixture he can- |
not properly fill the forms. The building members are
comparatively small and filled with reinforcing steel. Me- |
chanical pounding  is out of the question. Use the mixture
wet, and work it well all around the forms and the stgel. In |
columns use long rods or gaspipes for manipulating or pud-
dling the concrete. g ‘

Again, without a wet mixture the steel cannot be prop- |
erly and thoroughly embedded. Unless you can flush up‘
the wet mortar of the concrete against the surface of the |
steel adhesion cannot be secured. The writer recalls an |
instance of the demolition of a portion of a concrete struc- |
ture in which a very rich but dry mixture was used, and in
many parts there was no adhesion.

THis brings up the subject of the adhesion of concrete
and steel. In the mind of the layman this property is a
very vague and doubtful one. In reality it is a very positive
and definite quality. Let any doubter go to a mixing ma-
chine that has not been thoroughly flushed out with water
on stopping operations, and after it has stood a few days
and give him a hammer and a chisel and let him try to
clean that concrete off the bright smooth steel interior.

There will be no further doubt on the question of adhesion. l

And then let him remember that the interior of that machine

is very smooth compared with the surface of the rods usu- |

ally embedded. There is absolutely no doubt about the
adhesion of concrete to plain steel. Set up the requisite
amount of agitation in the concrete by puddling it and it
will adhere to the steel. The manipulation is necessary, and
if it is not done no amount of mechanical bond will save the
structure.

As far as the writer’s observation has extended practic-
ally all the accidents in reinforced concrete buildings have
resulted from the premature removal of the formwork. Give
the concrete time to set up and there will be no trouble from

this cause. The time necessary can only be judged by ex-
perience. Ten days in some cases is as good as three weeks
in others. A bridgeman will not remove his falsework unti!

the riveting is safely completed. A builder will retain the
bracing until the building is complete in itself. No greater
amount of good judgment is required for concrete.
Something has been said about cleanliness in concreting
on heavy work. Let it be said again. Keep the work clean.
Chips and shavings and snow are not good reinforcing ma-

.
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terials. If the superintendent is good he will be clean, and
if he is not clean he won’t be happy if he thinks at all.

And don’t put up light building work in reinforced con-
crete during freezing weather. If you are compelled to do
so be careful. It can be done but it means money and
eternal vigilance.

Don’t let a blazing sun shine on your new concrete when
the thermometer stands at 80. Give the cement a chance.

Throughout the discussion the element of cost has been
carefully avoided in order that it might be emphasized at the
end. The cost is sometimes an unsatisfactory element—
why? Beoause, after all ordinary and economical methods
have been used, there remains the desire to get something
in concrete that would never be thought of for other types,
a polish finish. An owner may demand his concrete beams
and columns to be mathematically true, but he would not
dream of exposing in his halls or factory it may be the corre-
sponding members if the building were of steel. He would
be satisfied possibly with the rough unevenesses of a brick
wall with its dust-catching surfaces, but in concrete he
wants it like a billiard table. Do mnot attempt to get mathe-
matical planes in concrete building work. If a perfectly
smooth surface is demanded use common plaster. In this
way the work may be cheapened very much and be made
more satisfactory all around.

Let me repeat the formula for concrete—Portland ce-
ment, sand, stone, water and brains. And let me say again,
mix it thoroughly. When you have mixed it enoug.h give it
another turn. After it has been pounded pound it again.
When you have puddled it well puddle it some more.

—eelp

CANADIAN CONCRETE AND CEMENT
ASSOCIATION.

(Continued from last week’s issue—Page 379.)

Mr. Lucius E. Allen read a paper on “Modern Methods
of Waterproofing Concrete.”’

The president called on Mr. Hassan, of Ottawa, to open
the discussion on Mr. Allen’s paper.

Mr. Hassan: Mr. Allen in his paper states that concrete
is liable to take up water. I would like to ask him if he has
made any tests as to the porosity of either monolithic struc-
ture or concrete structure in any shape or form; also as to
the solubility of concrete in water. If portions of the con-
crete are soluble in water, and if the solubility extends from
day to day in the same ratio as the paper says, and finally
disintegrates, I would like to know what that material is in
the concrete or in the cement. Before we apply the water-
proofing we want to know whether it is really essential. For
my own part I do not believe it is essential to waterproof con-
crete. We have installed, in factories and so on, hundreds of
feet of troughs having a continued flow of water to keep the
box cool, passing the hot clinker from the retort to the drier
or cooler, and we have not had any difficulty in that direction
with regard to hot wells and cold wells. In power house con-
struction we have never found it necessary to waterproof any
cement, any concrete.

Mr. Allen: I have made tests of concrete blocks, and I
think it is generally admitted that they are not damp-proof,
as ordinarily made, from the fact that so many houses have
been built of concrete blocks, and that people after living in
them for a time object that they are not damp-proof. The
tests that I have made conclusively show that concrete to a
certain extent is soluble. I have been connected with the
manufacture of cement for eight or ten years, and I know
that while, from the manufacturer’s standpoint, we don’t like
to advertise the fact that concrete is more or less subjected
to moisture, at the same time it is a fact that we cannot deny,
and the sooner concrete workers adopt some waterproofing,
I think, it will be to their advantage. I don’t mean to say
we should always use the waterproof coat on, or anything
of the kind. If the concrete is properly mixed and you can
face your blocks with 1 to 2 or 1 to 3 mixtures, that is suf-
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ficient ; but the trouble is that there are so many blocks made

that are not properly mixed.

Mr. Cadwell: I would like to ask if concrete in a mod-
erate state of dampness, such as it is used in blocks, can be
used to good advantage to thoroughly prevent that moisture,
unless it is made in a very soft mixture.

Mr. Allen: I don’t think I quite catch that.

Mr. Cadwell: Suppose you had a block that is mixed as
ordinary building, blocks are made—just the dampness that
you can bring up here—like what you would call moulding
sand ; by putting that into the blocks can you make that in
the ordinary way waterproof without anything else in it?

Mr. Hassan: That question is easily answered. Any
body that is porous is capable of taking up moisture. We
know that brick, or concrete block, or even glass is able to
take up moisture.

Mr. Cadwell: Then can we get blocks as dense as glass
without something in it to relieve that water? I don’t think
we can; and if we can’t then we have to have something to
resist the water—throw it off instead of absorbing it. As a
duck puts a coating over its feathers to shield the rain, we
can put a coating over a block which will keep the water out,
and yet the greater part of block is porous and will, without
that, absorb moisture.

Mr. Allen: That is just the point that I tried to bring
out. If you let the moisture go through the block or get
into the air-space, if it is a hollow block, and you are carry-
ing the moisture-laden air, it is not only detrimental to
health, but it also passes through the inner wall and gradual-
ly gets into your house. The only way to overcome that is to
put your waterproofing on the outside, whatever it may be,
and it will absolutely prevent the moisture from getting into
your block or wall.

Mr. Cadwell: Mr. Hassan made the statement that it

can be done; that they are doing it. What I want to know is, |
I don’t say that it can’t be done, but I don’t |

how they do it.
know how to do it.

Mr. Hassan: Possibly we work on a different basis. The
gentleman in question buys his cement. We make it, and
use it ourselves, and there is a possibility that we can make
a much richer material. Not only that, but we are inclined

to put more weight on tamping, and, therefore, making a
I would like to

denser mass than a contractor usually does.
hear from Mr. Smith on this matter.

Mr. Smith: For the information of the Convention I may |
say that concrete blocks can be made absolutely non-porous

by the proper selection of aggregates, the proper mixing of
the aggregates and the cement, and the proper addition of
water to those aggregates. It cannot be done haphazard;
there must be some care taken. If you will use a good rich
mixture for the face—1:2:3 if the sand is a good sharp
coarse sand—well tamp your mass, put in from 8 to 10 per
cent. of water, you will find your block is absolutely moisture-

proof without the addition of any filler or compound. Find-‘

ing, however, that we have to deal with all sorts and con-
ditions of men in these days, we have devised a waterproofing
compound or filler that we recommend, only to make assur-
ance doubly sure. But I have seen any number of blocks
made absolutely dense and non-porous without the addition
of any waterproof compound or filler. It is unnecessary to
say also that the harder the blocks are rammed the better
‘and more dense the concrete. But it can be done, is done,
and, therefore, what has been done can be done again.

Mr. Cadwell: I have been in the block business for 19
years, and I know that you can do it just as well as these
gentlemen ; but I say there are conditions when we don’t do
it, and that is what I want to get at. We put up houses 18
or 20 years ago with cement that you could not buy to-day
for $10,000 or $12,000; but the only objection to them is that
there seems to be moisture in them. I don’t think it can be
avoided by making the mixture 1:2:3, but I think it can
by using the cement more freely.

Mr. Lewis: I can corroborate what Mr. Smith said with
regard to cement blocks. I am pleased to say that we can
make our blocks waterproof without any compound of any

kind. Our experience has been that it is in the mixture of
your face. We mix our facing two to one of sand and
cement, but it is machine-mixed. We take particularly good
care that our mixture on the face is thorough. We moisten
our block as dense as we can moisten it, so that it don’t
adhere too close. We put water on the face, and it has been
there twelve hours after we built it, and never can énter at
all. Our building inspector has experimented with water on
the face of the brick, and he has failed yet to see it pene-
trate and go through. I am building a little cottage mnow,
and the other day the sleet and the ice were so dense that the
east face of the building was covered with ice, but the block
was as dry as could be. On the house mext door the ice
could not be seen becausé it had all been absorbed. I don’t
think you need a compound at all if you make your blocks
the right way. ]

Mr. Smith: My experience leads me to believe that where
water has penetrated and complaint has been made, the
greatest failure is due to improper laying of the blocks. It
is not patted enough with mortar; sufficiently good mortar is
not used; and I have found on investigation that the com-
plaint has generally been because of the water penetrating be-
tween the blocks, and not through the block itself. Another
thing: a great many people, when they get a non-porous
block, insist on plastering on the inner surface of the wall,
and when extremes of heat and cold come, and condensation
ensues, they are led to believe that that water has come
through the wall. It has not at all. It is condensation from
the inside. We, therefore, recommend in every case to lath
and plaster on the inside instead of plastering on the block
itself, irrespective of the mon-porosity of the block. Since
we have recommended that so strongly we find that com-
| plaints have fallen away.

Mr. Smithson: I would like to ask Mr. Allen whether the
houses he referred to were strictly lath and plaster, or plast-

ered on the block?

Mr. Allen: They were not plastered on the block. They
were simply lath and plaster. Those houses I referred to
were made about five years ago with a hollow block.

Mr. Smithson: And then strapped, and then lathed and

| plastered inside of that?

Mr. Allen: Yes, and there was considerable dampness
came through. We had a damp wall.
Mr. Smithson: More so than a stone house?

Mr. Allen: Oh yes, much more so.
The President: The remarks seem to confirm the find-
‘ ings of Mr. Humphrey, of St. Louis, that a great deal may
' be done in the matter of waterproofing by a judicious selec-
| tion of materials. I think that is his dictum after a good

deal of experimenting on those lines in the Government
| laboratory at St. Louis. The next item is a paper on ‘“Re-
| inforced Concrete Design from the Standpoint of Practical
| Engineering.”’
A. W. Burge, Trussed Concrete Steel Company, Toronto,
| read a paper, which will be given later.

After the reading of Mr. Burge’s paper, there being ao

discussion, the meeting adjourned at 6 p.m. till 8 p.m.

THIRD DAY—EVENING SESSION.

Wednesday, March 3rd, 1909.

Convention resumed at 8§ p.m.»

The President: The next item is an address by Mr.
Campbell, Deputy Minister of Public Works of the Province
of Ontario, on “The Use of Concrete in Municipal Work.”

The President: It was with a great deal of satisfaction
that the Programme Committee announced that we were to
be assisted by some gentlemen from across the line. Mr.
Emile G. Perrott is with us this evening, and is to give us
a paper on “Reinforced Concrete in Building Construction.”

Mr. Perrott read a paper, which will appear later.

The President: We will now have a paper by Mr. Fred.
A. Norris, consulting engineer, Boston, Mass., on ‘‘Orna-
mental Concrete Stone.””




406

THE CANADIAN ENGINEER

March 19, 19009.

FOURTH DAY—AFTERNOON SESSION.

Thursday, March 4th, 1909.

Convention resumed at 2.30 p.m.—The President: We
are to be favored with an address by Mr, C. R. Young, Lec-
turer in Applied Mechanics, University of Toronto. To some
of you he needs no introduction. He has given attention to
the artistic side of concrete bridge construction, and is ready
to say something to us on that subject,

Artistic Concrete Bridges.

Mr. Young then gave a paper, which was beautifully
illustrated with lantern-slides, but which cannot be easily
reproduced. '

Mr. Kahn (chairman): I believe you will agree with me
that Mr. Young’s paper is exceedingly timely; for, whereas,
the reinforced concrete bridges are being built quite satisfac-
torily from an engineering standpoint, very much is still to
be desired, except in a few cases, from an artistic standpoint.
(Hear, hear.) According to the programme we are to have
an address from a representative of the Architectural In-
stitute of Canada, and I will call upon Mr. Burke.

Edmund Burke: In the absence of the Vice-President,
Mr. Baker, T was requested to meet with you and represent
our Institute. I have been very much interested in the
papers and discussions, and, I think, I have learned a good
deal. I am really from the youngest architectural organiza-
tion—the Dominion Institute of Architects, incorporated last
year. I have been very much interested in Mr. Young’s
paper on artistic bridges. 1 think he has struck the right
note in a great many instances.. I cannot say that from an
architectural standpoint we can admire the parabolic curves;
there is an awkwardness about them that does not sat’sfy
the artistic eye. With regard to reinforced concrete archi-
tects, we have some complaints to make. We find that as a
rule we require a good deal more supervision on our build-
ings where concrete is introduced. Where bricklayers or
masons are employed we can drop around once a day or two
or three times a wéek and see what is being done; but with
reinforced concrete that is mot possible, especially where
your contractor is an irresponsible man and does not carc
much about the character of his work. We have been troubled
by sometimes finding three truss-rods all bunched together,
and the contractor not thinking that it amounted to anything.
We, therefore, feel that we require to have constant super-
vision of that class of work. 1 suppose that as contractors
become more responsible, and more seized of the serious
nature of the problem, they will be more careful in construc-
tion. I was struck last night by the proportions of some of
the columns shown in the slides. In Toronto it would be
impossible to erect some of those buildings so high and con-
form to our by-laws. There is an instance now in Toronto
where a seven-storey warehouse building has columns which
are almost prohibitive in size, but they had to be built that
way to conform to the city by-laws; and that also has quite
an effect on the cost of the buildings. 1 was reading the
other day of a concrete factory in a country town near To-
ronto which cost sixty cents per square foot. The same build-
ing in Toronto would cost double that amount in order to
comply with our by-laws. In that way concrete construction
is somewhat hampered with us. I have enjoyed your papers
very much. (Applause.)

Beaumont Jarvis: I would like to say a word in regard
to Mr. Burke’s little talk. , I think the architects have not
studied the subject enough. I agree with Mr. Burke that
rods approximately should not be allowed ; a real truss should
be insisted upon, and would come cheaper in the end, while
per pound it may be a little more expensive. I would not
allow rods to be put in a building of mine, after having gone
through the same experience as Mr. Burke; I would have a
real truss. So far as taking chances on work is concerned,
if a man wants to get an irresponsible contractor, then an
architect should not get an irresponsible contractor; he
should get a man who is responsible, and make the owner pay
for it; if he gives work to a cheap skate, of course, you are
going to get into trouble. :

I
r
|
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Mr. Kahn: I am sure we are glad to receive the words
from the Architectural Institute. I may say that one of the
main objects of the formation of this Association is the ad-
vancement of the educational features of concrete, and the
more we have of this the less objection will be found. Re-
inforced concrete has undoubtedly been carried on very sat-
isfactorily in many section of the country. We are somewhat
handicapped here in Toronto. We hope, however, in time to
wear away the prejudices of the local authorities.

Mr. Jarvis: There is no reason why the columns should
not be of steel, the structure of steel, and the fans and floor
heads of reinforced concrete.

Mr. Kahn: We would very much appreciate it if Mr.
Jarvis would convince our city authorities of the unnecessary
large columns that we are using here.

Mr. Jarvis: Yes, that is the
(Laughter.)

Mr. Kahn: The next paper is by one whose face and
name are undoubtedly familiar to the great majority of you,
he having been formerly a resident of Toronto, now of Cleve-
land. I have much pleasure in introducing Mr. Chas. D.
Watson, consulting engineer, Cleveland, for his paper on
“Factory-made Concrete Building Products..” :

Mr. Kahn: Mr. Watson’s extremely interesting paper
should be thoroughly discussed. Unfortunately our time is
becoming quite limited and we still have some papers which
should be read before evening. I am, therefore, afraid that
time will not permit us to enter into the discussion that the
paper deserves. The next subject on our programme differs
considerably from any of its predecessors, as it deals with
“Electrical Equipment for Cement Plants.” Is Mr. Mec-
Cargar here? (Not present.) The next speaker’s name is
undoubtedly familiar to everyone who has been in the con-
crete business for any length of time. He is head of one of
the original reinforced concrete institutions of the United
States—Mr. Merrill Watson, general sales manager of the
Consolidated Expanded Metal Companies, New York.

Mr. Merrill Watson was received with applause, and
said: Mr. Chairman, an address at this time in the evening
after so much science as you have had ought to be labelled,
as I once saw the word ‘“‘Address’’ labelled—‘‘A chance to
talk without any intention of saying anything.”” (Laughter.)
You have had a big technical subject by a little man, phy-
sically, by the name of Watson, and now you are going to
have a little bit of a speech by a physically big Watson.
(Laughter.) Let me say, for the benefit of his friends, that
we are in no way related. (Laughter.) We were both born
in the State of Ohio, but that is no fault of his or mine. Over
there we can’t help it. Neither are we ashamed of the fact
that this little man Watson lived a while in Toronto. It im-
proved him to come back and live in New York State as I do.
(Laughter.) A great many Ohio men get either too big or
ashamed to stay in their native State, and they either go to
New York or Washington; we dropped one in Washington
to-day, you know, and we are going to leave him there for a
little while. When I got a letter from your president invit-
ing me to read a paper on any subject I chose it was a great
surprise to me, and I replied that I never read papers; then
he said I might give an address, and as I have told you, that
is an easy way of getting out of it. Before I had been in
town an hour to-day a gentleman collared me and insisted
that I should talk to-night on some subject—I have forgotten
it now—so I must save some hot air for to-night. I have been
in the concrete business so long that I begin to feel old. I
am almost in the position of Mark Twain, who told some
newspaper men about a dream he had in which an angel
came to take him home, but who insisted on allowing Mark
only an hour to get ready. Mark replied, “Why, I have got
to look around and get somebody with a balloon.” The
angel replied, “No, you don’t want a ballon; what you want
is a parachute—you are going the other way.”’ Now, I am
just about that old this afternoon, and inasmuch as 1 will
stand up to-night where the lights will be brighter and the
people will see where T am, I want you to excuse me this
afternoon.
United States, and particularly. from the National Associ-

trouble, of course.

I want to bring you congratulations from the -
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ation of Cement Users, organized some four years ago. Il
have had the honor of being one of its officers during most of
its existence, and we have been doing what you are setting |
out to do here—educating the public to concrete; first edu-.
cating your architects to think and design in concrete, then |
educate your public to live in concrete, and how to build and !
use it. It is only a question of education, but that will come
on gradually and profitably.” I thank you. (Applause.) l

The meeting adjourned at 5 pm.

FIFTH DAY—SPECIAL MORNING SESSION.

Friday, March sth, 1900.

A special session of the Convention was called for 11
o’clock a.m. on account of the unexpected arrival of Mr. |
Humphreys, president of the National Association.

Mr. Kahn occupied the chair, and introduced President
Humphreys as a man who had, more than any other, ad-
vanced the interests of the industry and of the National As-
sociation, not only as president of the latter. but also as
superintendent of the Government laboratory at St. Louis. !

President Humphreys was received with applause. He
congratulated the Canadian Association on the showing made
at their initial opening, not only as regards the exhibits
but as to the Convention itself. He recalled the birth of the
National Cement Users’ Association, which resulted from a
number of men interested in cement getting together at the
World’s Fair in St. Louis, and that the first Convention
which was held at Indianapolis surprised everyone’s expecta- |
tion. Where they had perhaps looked for a few men to come |
together, there was a registration of over 650, and there were
many in attendance who did not register at all. When I con-
sented to go there to talk to them I did so with a good deal |
of hesitation and only because I had promised to do so.
The hardest period was passed during the first forty-eightI
hours, and then it was a battle between those having the |
best interests of the Association at heart and those represent-
ing commercial interests as to who should control the organi-
zation. It resulted in an agreement of the commercial inter-
ests to work for the best interests of the cause without regard
to commercialism. There are already old organizations that
are engaged in technical work, such as the Canadian Society
of Civil Engineers, and if this Cement and Concrete Associ-
ation has been organized simply as a purely technical body
it has no right to exist, but in the field of educational work
it occupies a very important position. The National Associ-
ation is doing a valuable work in disseminating information
as to the proper uses of cement, and the Canadian Associ-
ation can help the cause very much in the same way. It has
been a difficult matter to maintain the National Association
on a broad plane and keep out undesirable commercialism.
They had felt the benefit of the various local State organiza-
tions, and in turn the National Association had helped the
Jatter by giving them such information as they were able,
‘because the men most benefited were those who could not
afford to travel long distances to attend the National Con-
vention. It was for this reason that the dues of the Associ-
ation were kept as low as $5 a year, so as to bring the mem-
pbership within the reach of every one. There was a sur-
prising lack of information on the elementary principles con-
nected with the use of cement at the early conventions, but
this ignorance has gradually disappeared until to-day men
are able to discuss the subject on broad lines, so that the
small cement users, such as sidewalk men and block-makers
can sit in Convention and listen with interest to technical
papers on reinforced cement, which would have been impos-
~ sible five years ago. The Canadian Association has entered
on a very important work, and it should have high standards
and endeavor to develop them and try to disseminate the in-
formation as to the very best use of cement. We are burn-
ing up as much as we build in the United States. Cement
is not fireproof, but it offers one of the best materials for
fireproofing, and we can build houses of that material so that
~ they are sanitary, durable and fire-resisting. I believe that
therein is one of the best uses of cement, and therein lies the

| experience meetings.

great interest of this industry. It is especially so since the

lumber industry, on which we have relied in the past, will
become exhausted in less than 30 years, as far as the United
States is concerned, though in a somewhat longer time, per-
haps, in this country. So that we have a great future, but
this future is going to be very much marred and the develop-
ment is going to be very greatly retarded by improper uses.
Now, it is all right for the engineer and the architect to

| know how to use these materials, but it is infinitely more

necessary for the man who is working under the instruction
of the architect and the engineer to know how to use them
and to have an intelligent use of the material so that it will
not be abused. It is on these lines that this Association must
look for its greatest success. Your president this morning
expressed to me the regret that perhaps the number of mem-
bers of this Association was not as large as he had expected.
That is not a matter that should discourage the Canadian
Cement and Concrete Association. In the early days of our
national organization, after the first year, notwithstanding
the fact that over 650 men registered—and there were manv
in attendance who did not register—there were only 189 mem-
bers who paid their dues. But that did mot discourage us.
We have grown every year until now our membership is very
nearly 1,000, and we expect in the succeeding years to de-
velop at an extremely rapid rate. We are daily getting ap-
plications for membership from all over the world. The rea-
son for this is the fact that those who become affiliated with
this organization realize the great importance of it on broad
lines, and far more they appreciate the papers and discus-
sions that come from these conventions. Now a word on the
conventions themselves. It is a great thing to have a learned
person come before you and give you a long paper that sets
forth the very best thought, but it is infinitely better to have
experience meetings at which there may be mo prepared
paper, but in which men representing all lines of users of
cement will get up and exchange views. A man may have
a difficulty some place in his work that he is not able to un-
derstand or explain, and he can get that solution at these
conventions, and, I believe, the greatest good is done at our
I know that at our National meeting
at Cleveland we had a great wealth of papers, and it was
under pressure that we were able to carry out our programme,
forcing us to take up afternoons that had been set aside for
the exhibits, and our morning sessions for the experience
meetings were almost insufficient to meet the demands for
that character of session. It is a problem how we are going
to take care of the experience meetings next year. It looks
to us as though we will have to extend the hour of assembling
from ¢ o’clock to an earlier hour, and that we shall have to
have the afternoon meetings and allow experiences there.
Our objects should be first to gain a knowledge of the proper
use of cement, and second, which is more important, to my
mind, a dissemination of that information. §trange to say,
the very men whom you wish to reach are not men that care
very much for the conventions, so the mere use of the pro-
ceedings will not attain the end, and it, therefore, becomes
necessary—and, I believe, you will find it very desirable here
in Canada—to form local organizations for the discussion of
the various topics under the auspices of a mational organiza-
tion. Personally, I think to-day the cement industry is just
about. beginning. We have been through the experimental
stage, and to-day we are beginning to realize more than ever
before the necessity for standards of various kinds; so that
I think that is one of the works in which this Association
should engage—the formation of standard specifications cov-
ering the various uses of cement, That is one of the most
important things, and, I think, that those who represent the
architectural and artistic side of this Association must de-
vote their attention to developing methods that apply to this
plastic material, concrete, so as to make the material speak
for what it is, and not resort to base imitations which have
been the rule. The president of the local chapter of archi-
tects in Cleveland, in addressing the builders in that city ex-
pressed the thought that the reason for that was that the
architects had been trained along certain lines to use certain
materials, and that those styles of architecture did not readily
lend themselves for concrete, and that, therefore, they did not
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care to take the time to inaugurate a new system; but he
believed it was up to the architects now to devise a new style
of architecture adapted to concrete as a plastic material.
Now, there is a great deal that we don’t know about con-
crete, and our Joint Committee on concrete, composed of
some thirty men, have been engaged in the work of trying
to formulate rules governing the use of concrete. We have
found that the data was not yet sufficient to enable us to
reach any positive conclusions. It is for that reason that the

experiments at St. Louis were undertaken under the aus-|
appropriations have been made:
Now, those appropriations look |

pices of the Government,
from year to year for those.
very large, and if the money was to be e€xpended by a num-
ber of individuals perhaps a great deal more might be ac-
complished than is being done at present under the direction
of the Government; but unfortunately the terms of the ap-
propriation make it obligatory on the Government to make
tests for the different departments, and the demands have
been made of those laboratories for investigations and tests
of material that enter into the various Federal buildings
have made it impossible to set aside any very large amount of |
money for the investigation of concrete in itself. Last year
there was only something like $10,000 available for investi-
gations of cement and concrete, as investigations. Of
course we have been buying equipment, and a large machine
whxc.h has now been installed is part of that installation ; but
the importance of that work, and the field that opens up and
the necessity for such work become more and more apparent.
I have noted with a good deal of interest and satisfaction
that there has been advocated in this country some appro-
priation of the Dominion Government looking to carrying on
similar investigations; and I sincerely hope that they will
appropriate money for investigations along similar lines,
for there is an important field, and the amount of tests and
investigations to be made is enormous, Not until we estab-
lish the properties of concrete more thoroughly can we get
the great economy which is possible with this material. The
main success of concrete as a building material has been due
to the fact that structures can be put as economically, and
generally more so, than with other materials; and for that
reason there is a demand for it. It is strange to say that
most of the demand comes, not from the architect and the
engineer, but from the owner, who insists that a building
shall be constructed of concrete. In connection with our
committee on insurance we have collated the statistics of in-
surance rates on great structures over the country, and we
have received some remarkable letters of a confidential char-
acter on the question of insurance. There are any number
of owners of buildings who stated that they had cancelled
their insurance on buildings because they believed that it was
not necessary. In Minneapolis recently the contents of a
building were_entirely destroyed, but the damage to the
building was so slight that on the strength of that the owners
cancelled their insurance. I want to impress on the members
of this Association the great work on which they have enter-
ed, and hope that they will always keep the educational
features first as the main incentive, and prevent anything
which would promote commercialism. While those who are
interested in commercial lines should affiliate in every pos-
sible way, everything should remain subsidiary to the best in-
terests of the Association, which is in the line of promoting
the best knowledge of the proper use of cement. This will
be, in the end, for the greatest good of the industry. I am
very glad to welcome the Canadian Association into the field
in its efforts in the campaign of education. I wish it every
possible success, and you can rest assured that the National
Association will ever be ready to lend its hand in co-opera-
tion. I thank you for the opportunity of addressing you.
Chairman Kahn: I am sure that Mr. Humphreys’ re-
marks will bear weight with the gentlemen of the Conven-
tion, and I should very gladly hear some discussion from any
of the members present, or any visitors. ' '
: Discussion.
- Mr. Bowker: I would like to ask Mr. Humphreys if the
United States Government has been making any investiga-
tions into cement drain tile? '

Mr, Humphreys: One of the most active of our recent
investigations has been that very problem. Last summer I
was requested by the Department of Agriculture to prepare
a bulletin for farmers on the subject of drain tile for their
use. It seemed to be a very easy task, and I accepted it; but
in order to satisfy myself on all the points I began an in-
vestigation into the question of tile and during the summer
the effect of alkali on cement came up, and that led to per-
haps a couple of months fuller investigation. As a result of
that I concluded that the time was not opportune for writing
a bulletin, and we began an investigation on the subject of
cement tile. It opens a very broad field. We are gathering
data. We examined drain tile that we know has been in ex-
istence for many years. We have tile 30 or 4o years old in a
good state of preservation, and I am quite free to say that I
believe cement has some of the most admirable qualities for
drain tile. I know there have been a great many bad tile
manufactured, just as there have been with other products.
Recently I listened to an address by a gentleman from Iowa
who was advocating clay for drain tile purposes in which he
showed or inferred the solubility of the tile. He had put
samples of hardened concrete into solutions of hydrochloric
acid, which he put on the cement, and showed the bubbles,
and said that was a question of solubility. It was an ex-
tremely interesting thing, because he had followed it up by
taking a portion of the drain tile and by boiling it in water
had determined the amount of solid material that was in the
water after the boiling, and in that way inferred that the
cement tile would in time lose its coherence, and he conclud-
ed that 15 years was the life of the tile. So I took some of
his clay tile and boiled it in water and found that it lost a cer-
tain amount of soluble salts, and figuring inversely I thought
that that might not last longer than the cement tile. I give
that, not as an authority, but merely to show what can be
done where people are looking for flaws. Recently we had
a lot of bricks we were going to test for fire proofing, and
the furnace was not ready at the time and they had to lie out
the winter. I examined and found many of them simply a
mass of clay,—they had gone to pieces in the weather. Now,
I would not come to you with the statement that brick was
not a good material. It is one of the best materials we have,
and we know it, and it would be foolish for me to tell you
that the brick would go to pieces in time. But in the case of
the drain tile, especially in the north-west portions of this
country, there is a lot of soil which must be drained which
is heavily charged with alkalies, which do affect the cement
qualities, especially if it is of the porous variety generally
used. Unfortunately bulletins have come out in which that
has been shown up, but the other side of the question has
been forgotten; that is, that stone, iron, and clay and other
materials are also disintegrated by alkali. I have seen two
or three-ring brick sewers that would entirely give way at
the end of six months as a result of the action of alkalies,
when we investigated the subject of alkalies with the idea of
finding out what protection can be afforded, because we find
that raw materials are subject to such action. Unfortunately
one of the troubles in making drain tiles is the fact that they
make a very dry mixture, just as they do in a cement walk.
It makes it very porous material, and the alkali will act on
this porous material just as it will act on the poor sandstone
or the poor quality of brick. But one of the things that I
hope the Canadian Association will be most arduous in im-
pressing on all its members is the necessity of using a quan-
tity of water in making cement products. (Hear, hear.) The
tile we make in this country to-day are very poor and porous,
and even the best tile, that have a fairly metallic ring, are
utterly inadequate for the purpose for which they are intend-
ed. Recently T addressed the Interstate Tile Association,
and they showed me a sample and asked me what I thought
of it. I said they were fair tile with the process that was now
in vogue, but I ventured to add that in five years they would
be classed as inferior material. The density is absolutely
necessary to strength and durability, so that the tile of the
future will be a tile that has a ring in it which, if properly
made, will be not unlike that of cast<iron pipe. At the
World’s Fair we had pipe from Denmark, varying from six
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inches up to the egg-shaped sewer of three feet through, and‘
it had a ring in it that could not be equalled by cast-iron. |
It had the density, and the water could be poured on the sur- |
face of this pipe and it would run off just like cast-iron.T
That is the standard you have to reach. I remember when |
I first addressed the North-Western Cement Products Associ-
ation in 19035, 1 inadvertently referred to wet mixtures, and |
I raised such a storm of indignation there that they thought |
I was the enemy of the cement induStry—a man who would
come there and advocate wet mixtures. At the recent Con- |
vention there was not a man who did not want to know how!
to make his mixture wetter. They could not get it wet|
enough. That was a change in five years from the dry por-
ous material to the wet mixtures they are using to-day, many |
of which are perhaps about 25 per cent. wet enough. Un- |
fortunately many men selling machinery have been advocat-l
ing such proportions as one to eight and one to nine, and the |
result has been most disastrous. I think there is a great field |
for reason and common sense in the manufacture of cement |
products, the knowledge of the materials and the sands.
Some sands have been submitted to us for investigation |
which were so dirty, the particles were so coated with clay,
that it would be impossible to make any good material out
of it; and the question of the proper gradation of sand and |
the density which is productive of thorough mixing is one of |
the things that must be continually dwelt on and hammered
into the manufacturer of cement products. I believe most
thoroughly that a large part of our troubles in the manufac-
ture of cement products is due to poor sand, to a lack of
water, and above all to insufficient mixing. There are many
types of mixers in which the materials pass through the ma-
chine, and actually the beginning or first portion of the ma-
terial has not a chance to get acquainted with the last. The |
result is that you get mixtures where the proportions, namely, |
one to three, will run from one to one to one to eight, and |
vary with every hour in the day. Now, it is absolutely es-
sential that all materials that go into the mortar and con-
crete shall be kept in an intimate relation for a period of at |
Jeast one minute; that is the minimum. It is not hard to
understand why that is necessary, because you can only obtain |
density by getting out the air that is in the sand or crushed
stone or gravel; and if you use a dry mixture it is still harder
‘to get that out. You cannot get it.out by compression, be-
cause by tamping you simply compress the air in a little
closer place, but it is still there. You can get it out, how-
ever, by working the materials together into intimate rela-
tion so that the sand coats every particle, and you can work
the air out. That takes some little time, and I think the
time limit is one of the important phases of mixing, and;
above all, getting a good sand. (Applause.)
~ Beaumont Jarvis: Mr. Humphreys touched on the sub-
ject of standardization of concrete. The manufacturer of
concrete, who has money and organization and business
ability, is in the same position to-day as Carnegie was when
he started with steel. I want Mr. Humphreys to give us a
thought on standardizing concrete. Instead of our city archi-
tect making us put in a column or beam four times bigger
than it need to be, let us get down to standardizing con-
«crete.
" Mr. Humphreys: I believe standardization is one of the
essentials of this Association. The man that is making a
cement product makes it the best he knows how, and perhaps
the standard he has in mind is some product that he has
seen, and he tries to carry an eye-impression of about what it
~ ought to be, and he makes it as near as he can. To my mind
that is a very poor standard. The standard that I hope this
Association will attempt to establish is one that will tell that
man his cement tile, for instance, sha]l have not more than
a certain amount of absorption; it will have so much strength
‘when tested in certain ways; and when submitted to certain
«corrosive actions it will have so much resistance. Make
+those tests so simple that it does not require a technical man
or laboratory to make them, but simple rules that can be
used in the field. I believe the simpler the rule is the more
effective it will be. T believe that those standards are of the
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utmost importance to the success of the cement product. I
. - ]
&

think there is no doubt that our beams and columns and
other parts of concrete structure are designed perhaps to the
best of knowledge, but without an adequate idea of just how
strong they are. I recall a remark of Captain Hunt not long
ago in which he said he expostulated with an engineer in
Chicago because he said the steel structure was too big and
there was entirely too much material in it. The engineer re-
plied, “It may be, but if it is so you will never find it out.”
I think a great many of our concrete structures going up to-
day are made so strong that we will never find out how
strong they are; but they are unnecessarily Strong. Now,
the question of standards is a very hard one to determine,
but I believe there are many points in the use of concrete
that should be insisted on. For instaunce, we specify that the
cement shall be of an exceptionally good quality, and we pro-
vide a great many tests to ensure that it will be of that qual-
ity, and whenever we have a failure we all say, “Well, it
must be the cement;’’ yet I' believe that fully nine-tenths of
the time the cement is not at fault; it is either bad work or
materials other than the cement itself. ‘The Joint Commit-
tee on concrete have provided a standard for the sand, and
they have stipulated that the mortar taken from the mortar
box shall give at least seventy per cent. of the strength that
you would get in the laboratory. That is only a start. I
think we should insist on a standard for the concrete itself.
It is more necessary to make tests of concrete when you are
doing the computation. An engineer’s opinion based on what
he sees is very misleading; and I have‘only to cite to you an
illustration. The Isthmian Canal Commission sent us a lot
of stone and a number of samples-of sand, and they had a
sand that was beautiful, very sharp and clean looking, which
they thought was the best sand they could use in the con-
struction of some of their locks. The sand had to be hauled
for a great distance, and was, therefore, expensive. When
we had finished our report it showed conclusively that the
sand right on the side of the lock, which they did mot think
was of value, gave very materially higher results than the
sand which they proposed using. That shows conclusively
how very necessary it is to test the materidls on the spot, and
not to depend on your own judgment.. We don’t erect steel
structures to-day without making tests at the mill, and the
inspection of the work up there; why should we go into the
field and fabricate the material and not use the same methods
which are used in the steel structure? One of the greatest
curses of the business is the men who say, ‘‘All you have to
do is to have cement mixed up in any old way, and it will
stand through all eternity.”” That is where we ean trace Qur
failures. You have to use the same care in the construction
as you do in the construction of any other material, and if
you don’t have standards you-cannot have real success.. : A,
standard, or something we may work to, is very essential,
They may be low at first, but let us raise the bars as we pro-
ceed and we will bring the standard to the height to which.
it is destined. (Applause.) .

Mr. Jarvis: What I would like to see is a number of men
get together and in a scientific way bring this subject to a
standard. It is a scientific proposition. I would rather build
a cathedral than make a washtub—it would be an €asier pro-
position to me, to build a cathedral than to build a washtubr
properly. - There is now no standard for concrete; that is the
reason we have to put so much in it—about four times more’
than is necessary in many cases.

Mr. Kahn: If Mr. Jarvis would familiarize himself with
the work that has already been done by the National ‘Associ<
ation, and with the work that this Association hopes to’do,
he will find that one of the mmain objects is to bring these
gentlemen together for that purpose. The work is being car-
ried on in the States, and we hope it will be carried on in
Canada. T am sure that President Humphrey’s remarks are
not only gratifying, but also encouraging to us, in the sense
that the great success the National Association has made
from a small beginning encourages us in the hope that our
humble beginning will also ultimately reach such a success.
Beyond question the institution is absolutely needed. The
work has been carried on with great benefit in the United'
States, but until now we have not had any of it. We trust,
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however, that with the encouragement we will get from the
Associations in the United States, and also the encourage-
ment and cooperation for which we hope from tthe allied in-
dustries in Canada, the results which are being accomplished
elsewhere will come to us. 1 may say for Mr. Humphrey’s
information that the first thing decided upon as being abso-
lutely necessary in’the organization of ‘our -Association was'
the leaving out of commercialism. I am glad to be able to
say that in this Convention there have been no remarks of
any sort made which could in any way be construed as com-
mercial remarks ; the discussions and papers have been pure-
ly and simply on the subject of cement and concrete, its
uses and its benefits, and proper methods of handling. 1
wish to impress upon every gentleman present our need of
his cooperation, whether he be an architect, an engineer, a
contractor, or a manufacturer.
Meeting closed at 12 o’clock, noon.

—_—— e a» e ————

ENGINEERING SOCIETIES.

ALBERTA ASSOCIATION OF ARCHITECTS.—Presi-

dent, R. Percy Barnes, Edmonton; Secretary, H. M. Wid-
dmgton Strathcona, Alberta

AMERICAN INSTITUTE OF ELECTRICAL EN.-
GINEERS (TORONTO BRANCH).—W. H. Eisenbeis, Sec-
retary, 1207 Traders Bank Building.

AMERICAN SOCIETY OF MECHANICAL EN-
GINEERS.—29 West 30th Street, New York. President, H.
L. Holman: Secretary, Calvin W. Rice.

AMERICAN RAILWAY ENGINEERING AND MAIN-
TENANCE OF WAY ASSOCIATION.—President, William
McNab, Montreal, Canada; Secretary, E. H. Fritch, 062
Monadnock, Chicago.

ARCHITECTURAL INSTITUTE OF CANADA. —
President, A. F. Dunlop, R.C.A., Montreal, Que.; Secre-
tary, Alcide Chaussé, P.O. Box 250, Montreal, Que.

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

CANADIAN CEMENT AND CONCRETE ASSOCIA.
TION.—President, Peter Gillespie, Toronto, Ont.; Vice-
President, C. F. Pulfer, London, Ont.; Secretary-Treasurer,
Alfred E. Uren, 62 Church Street, Toronto

CANADIAN ELECTRICAL ASSOCIATION.—Presi-
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young,
Canadian Electrical News, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSO
CIATION.—President, J. F. Demers, M.D., Levis, Que :
Secretary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel,
Montreal. President, W. G. Miller, Toronto; Secretary, H.
Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB.—President, L. R. John
son; Secretary, James Powell, P.O. Box 7, St. Lambert.
near Montreal, P.Q.

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

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

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

MANITOBA BRANCH OF THE CANADIAN SOCIET\
OF CIVIL ENGINEERS.—Chairman, H. N. Ruttan; Secre
tary, E. Brydone Jack. Meets first and third Friday of cach
month, October to April, in University of Manitoba.

CANADIAN STREET RAILWAY ASSOCIATION.—
President, J. E. Hutcheson, Ottawa; Secretary, Acton Bur
rows, 157 Bay Street, Toronto.

CENTRAL RAILWAY AND ENGINEERING CLUB.
—Toronto. - President, C. A. Jeffers; Secretary, CiisEd
Worth.

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

ENGINEERS’ CLUB OF TORONTO.—g6 King Street
West. President, A. B. Barry; Secretary, R. B. Wolsey.
Meeting every Thursday evening during the fall and winter
months.

MANITOBA LAND SURVEYORS.—President, Geo. Mc-
Phillips; Secretary-Treasurer, C. C. Chataway, Winnipeg,
Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI-
FAX.—President, J. H. Winfield; Secretary, S. Fenn, Bed-
ford Row, Halifax, N.S.

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

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

WESTERN SOCIETY OF ENGINEERS, 1735
Monadnock Block, Chicago, Il.—Andrew Allen, President.

B g ——

SOCIETY NOTES.

McGill Engineering Society.

The annual meeting of the Undergraduate Society of
Applied Science was held on Tuesday evening, the oth inst.,
in the Chemistry Building. Reports of the various com-
mittees of the Executive were presented and approved. The
treasurer’s report showed a balance of $350, and altogether
the statements gave evidence that the Society was in a most
flourishing condition.  The report of the year was reviewed
and hearty expressions of appreciation of the efforts of the
Executive were given and recorded in the minutes of the
Society. The Election Committee reported the election of
the following officers for next year:—President, A. N.
Brown; vice-president, J. N. Limberlake; secretary, P. H.
Skelton ; treasurer, G. H. Walker; reporter, A. W. G. Clark.

The previous addresses before the Society had been de-
livered by engineers outside the University, but on this occas-
sion, Dr. Adams, the Hon. President of the Society was
called on to give the closing address, and chose as his subjects
those which he termed his favorites, namely, The Faculty of
Applied Science, McGill University, and Notes on a Geo-
logical Riddle.

In connection with his remarks concerning the Faculty of
Applied Science he outlined the work done by a committee
composed of Dr. Adams, Prof. McKay, and Prof. Evans,
who had assumed responsibility in the formation of an
Alumni Association in the Science Department. Formerly
there has been no direct effort to keep track of graduates,
but the committee was endeavoring to bring them into more
intimate touch, and a Graduates Bulletin was being pre-
pared. This Bulletin is to contain names and addresses of
graduates, together with a history of the Faculty up to date.

Dr. Adams remarked on the area covered by the fame of
McGill, drawing, as it does, students from all parts of the
world; and intimated that at the end of the present session
there would be a Grand Reunion of Graduates, and the
formal opening of the new Engineering Building, which is de-
scribed by visitors as the finest engineering building on the-
continent, and which had been designed, . constructed and
occupied by McGill men, and all within a space of a %ew
months.

The latter part of his address treated of some geological
phenomena, and was presented in Dr. Adams own inimit-
able style.

After the address the members of the Soc1ety were the
guests of Dr. Adams for a half hour during which refresh-
ments were served. %

The Canadian Society of Forelt Engineers.—The Can~
adian Society of Forest Engineers, with Dr. Fernow, presi-
dent, Toronto, in the chair, heid their annual business meet-.
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. Alta., to lay, at his own expense,’a water pipe under the
. C.P.R. at road allowance N.E. Quar., Sec. 34, Tp. 7, R. 4,
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ing in Ottawa on Thursday last. The report of the secretary |
showed the Society to have twenty active, one honorary, and !
two associate members. The election of officers resulted as |
follows :—President, Dr. Fernow, Toronto; vice-president,
R. H. Campbell, Ottawa; secretary, F. W. H. Jacombe,
Ottawa ; executive committee, Elwood Wilson, Grand’mere, |
«Que., and H: R. McMillan, Ottawa. :
Dominion Forestry Association.—At the annual business |
meeting of the Dominion Forestry Association, held in Ottawa 1
last Thursday, Mr. Thomas Southworth, ex-Forestry Superin- |
tendent of Ontario, was elected president, and Senator '
Edwards was elected vice-president. The other officers of the |
Association were all re-elected. It was decided that as soon l
as a suitable man can be found a permanent salaried secretary |
of the Association will be named by the executive to conduct
an educational campaign for the promotion of

scientific ‘
The Association aims to |
take an active part in the popular movement now well under
way for the conservation of Canada’s forestry resources, and
the decision to appoint a trained forester as permanent secre-
tary, who will give forestry lectures in each Province, is one
step in this direction.
e T L D R

ORDER OF THE RAILWAY COMMISSIONERS |

OF CANADA.

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

6389—February 16—Authorizing the city of Calgary to|
lay at its own expense, water main under the tracks of the |
Canadian Pacific Railway at Eleventh Street West, Calgary, |
Alberta.

6300—February 17—Authorizing the City of Calgary,
Alta., to cross the spur of the C.P.R. Company on Second
Street East with the tracks of thé Calgary Street Railway.

6400—February 19—Dismissing complaint of A. Landals,
Strathcona, Alta., that the C.P.R. Company has constructed
a wagon road across his property, cutting his place in three
parts and shutting him off from the water.

6401—February 10—Dismissing application of town of
Vegreville, Alta., for authority to construct a suitable high-
way crossing over the C.N.R. tracks at Main Street.

6402—February 10—Dismissing application ot the Park-
dale Coal Company of Edmonton, Alta., against the G.T.R.
Railway Company continuing their right-of-way through por-
tion of Lot No. 22, Edmonton Settlement Survey.

6403—February 17—Authorizing the City of Calgary,
Alta., to lay a 16-inch water pipe under the C.P.R. tracks at
Eighth Street West, Calgary, Alta.

6404—February 17—Authorizing the City of Calgary,
Alta., to lay a sewer pipe under the C.P.R tracks at Fifth
Street West, Calgary, Alta.

6405—February 17—Authorizing the Calgary Gas Com-
pany to lay a gas main under the C.P.R. tracks at Eighth
Street West, Calgary, Alta.

6406—February 8—Dismissing application of the City

‘of Winnipeg for authority to construct a bridge between

Brown and Brant Streets, over the C.P.R. yards, Winnipeg,
and directing the Railway Company to contribute towards
the cost of construction of said bridge.

6407—February 8—Approving location line of C.P.R.
across the road allowance on its Molson Branch, between
Mile g9 and Mile 124.

6408—February 8—Authorizing the City of Winnipeg to
construct crossings over the Louise Bridge Spur at Talbot,

6300—February 17—Authorizing the city of Calgary to “Chalmers, Poplar, and Gordon Streets, Winnipeg; also to

. Street East, Calgary, Alta.

Jay at its own expense water main under the tracks of the | construct crossings over the old main line or Selkirk Branch,
Canadian Pacific Railway station grounds crossing at 13th | C.P.R. at Talbot, Chalmers, and Nairn Streets, and further
| ordering that all expense in connection with necessary grad-

“of the C.P.}{., forming a public highway; and also authoriz-
~ ing the said city to construct a public crossing under the
~ C.P.R. bridge over the Saskatchewan River between the east

6391—February 17—Dismissing application of the city of!
Calgary for agreement between the city of Calgary and the |
Canadian Pacific Railway, dated 13th December, 1906, andi
an Order of the Board bearing the same date with respect |
to subway at Osler Street and First Street East, Calgary, |
under the tracks of the C.P.R.

6392—February 17—Dismissing complaint of Thos. Fitz-
gerald, of Crossfield, Alta., that the train employees of the
C.P.R. in that district are employed an excessive length of
time on continuous duty.

6303—February 15—Granting leave to the city of Medi-
cine Hat, Alberta, to construct a pedestrian subway from the
intersection of Toronto Street with North Railway Street
under the right-of-way of the Canadian Pacific Railway Co.
to the intersection of Toronto Street with South Railway
Street, Medicine Hat.

6304—February 15—Dismissing application of City of
Medicine Hat, Alta., for an Order authorizing the construc-
tion of an overhead bridge from Ottawa Street on the south
side of the C.P.R. right-of-way, to Ottawa Street on the
north side of said right-of-way.
; 6395—February 15—Authorizing the City of Medicine
Hat to extend Main Street across the lands and right-of-way

pier and the east abutment, at the cost of the applicant.
6396—February 17—Authorizing Robert Lake, Blairmore,

W. 5 M., Tp. Blairmore. =5
6307—February 19—Dismissing complaint William Rob-

right-of-way across his homestead, made a deep cut through
his property, and thrown waste material over his land.
6398—February 19—Dismissing complaint of Alberta

- Farmers’ Association, respecting condition of the Edmonton, |
~ Yukon and Pacific Railway bridge, approved by Order of
~ Board No. 5601, dated November 24th, 1908.

ing, etc., be borne by the City of Winnipeg.

6400—February 8—Dismissing application of D. A.
Keizer, Engineer of the Mun. of St. Paul’s, for authority to
lay a culvert under C.P.R. tracks at Rossmore Avenue,
Lot No. 3, St. Paul’s Parish, Winnipeg. )

6410—February 19—Authorizing the Edmonton Radial
Railway Company to cross with its tracks the line of the
Edmonton, Yukon,& Pacific Railway, at the corner of Har-
disty Avenue and Curry Street, Edmonton, Alta.

6411—February i9—Refusing application of members of
East Clover Bar Branch of Alberta Farmers’ Association,
requiring railways to provide movable partitions in their cars
to enable individual farmers to make individual shipments.

6412—February 10—Dismissing application of the
C.N.R. Company, for authority to construct a spur from its
main line to Cushing’s Mills and Lumber Yard, Edmonton,
Alta.

6413—February 190—Approving location of the C.P.R.
Company’s branch line from Peave Avenue to Sixteenth
Street, Edmonton, Alta., along the south side of Mackenzie
Avenue. : 1

6414—February 19—Authorizing the City of Edmonton,
Alta., to extend Sixteenth Street south across the lands and
right-of-way of the C.N.R. Company to join Sixteenth Street
north of the said railway lands; and ordering that all ex-
pense in connection with, the necessary grading, etc.,” be
borne by the City of Edmonton, Further, that the Railway
Company shall receive no compensation for the use by the
said city of lands covered by said extension.

6415—February 10—Dismissing application of J. C. Had-
dock, of Wabamun, Alta., that the G.T.P. Railway Company
took possession of his lands on the east half of Section 8,
Tp. 53, R. 4, W. 5 M., without full settlement. A
. 6416—February 19—Dismissing application of J. Gainer
& Company, Strathcona, Alta., for lower minimum weight
on live hogs in double-decked cars; also for order authoriz-
ing C.P.R. to rebate to applicants excessive freight on two
cars of live hogs shipped from Wetaskiwin, and Strat_hc‘?'.na._t"
Victoria, B.C. po ey
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CONSTRUCTION NEWS SECTION

Readers will confer a great favor by sending in news items from time to time.

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc,
Printed forms for the purpose will be furnished upon application.

We are particularly eager to

TENDERS.

Quebec.

MONTREAL.—Tenders will be received until the 29th
of March, 1909, for supplies required on the canals of this
division during the fiscal year 1909-10. Address—Ernest
Marceau, Superintending Engineer, Canals, P.Q.

Ontario. '

FORT WILLIAM.—Tenders will be received to March 29
for the supply of timber to be delivered as specified at the
mouth of Mission River, Ont. Specifications and bills of tim-
ber can be obtained at the offices of W. R. Merrick, Fort
William, Ont.; J. G. Sing, Confederation Life Building, To-
ronto; A. R. Decary, Post Office, Quebec; J. L. Michaud,
Merchants Bank Building, Montreal, and at the Department
of Public Works, Ottawa. Napoleon Tessier, Secretary, De-
partment of Public Works, Ottawa.

OTTAWA. — Tenders for concrete superstructures for
piers will be received until Monday, March, 29, 1909. Plans,
etc,, can be seen at the office of C. D. Sargent, Resident
Engineer, Ontario-St. Lawrence Canals, Cornwall, Ont., at
which place forms of tenders may be obtained. Address—
L. K. Jones, Secretary, Department of Railways and Canals.

OTTAWA.—Tenders will be receited at the office of the
Commissioners of the Transcontinental Railway until the 8th
of April, 19009, for the construction and erection of a steel
and concrete bridge and approach spans over the Red River
between Winnipeg and St. Boniface. Plans may be seen and
full information obtained at the office of the Chief Engineer
at Ottawa and also at the office of the district engineer at
St. Boniface, Man.

OTTAWA.—Tenders for stone protection on summit
level will be received until Thursday, the 23rd March, 1909.
Specifications can be seen and forms of tender obtained at
the office of the Superintending Engineer, Welland Canal,
St. Catharines, Ont. L. K. Jones, Secretary, Department of
Railways and Canals, Ottawa.

OTTAWA.—Tenders will be received until March 23,
1909, for the construction of three Ice Piers, for the Ann-
apolis River at Annapolis Royal, Annapolis County, N.S.
Address—Napoleon Tessier, Secretary Department of Public
Works. '

OTTAWA.—Tenders will be received until 25th March
for the fiscal year 1900-1910 for coal, coal-oil, cordwood, for-
age, hardware, leather, oils and paints, Portland cement,
sole leather and tinware. Address—Douglas Stewart, Geo.
W. Dawson, Inspector of Penitentiaries, Department of
Justice.

ST. CATHARINES.—Tenders will be received by the
Whitman & Barnes Manufacturing Company up to March
22nd, for the erection of a forge shop. Plans and specifi-
cations may be had on application to the architect, Mr. A.
E. Nicholson, 16 Queen Street.

TORONTO.—Tenders will be received until 24th March
for the dredging required in the harbour of Toronto for this
season. Address—C. W. Postlethwaite, Harbour Master, 508
Board of Trade Building.

TORONTO.—Tenders are invited for the erection of a
timber bridge in North Toronto. W. Scott Brooke, Engi-
neer, 24 Adelaide Street East. (Advertised in the Canadian
Engineer.)

TORONTO.—Tenders will be received until Monday,
March, 22nd, for all trades required in the erection of a build-
ing for the Faculty of Education, University of Toronto, cor-
ner of Bloor Street and Spadina Avenue. Address: Darling
& Pearson, architects.

TORONTO.—Tenders will be received up to noon on
March 16th, for the supply of cast iron water pipe for the
year ending April 1st; 1910. Also for the laying and jointing
of pipes, valves, hydrants, special castings, etc., up to 31st
of December, 1909. Address: Joseph Oliver, Mayor, Chair-
man Board of Control, City Hall, Toronto.

Manitoba.

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

CLEARWATER.—Tenders will be received up to March
30, 1000, for a supply of plank, bridge timber and lumber
required by the municipality for the year 1909, to be deliv-
ered at the following places: Pilot Mound, Crystal City, and
Purves. W. Cranston, Clerk, Clearwater, Manitoba.

WINNIPEG.—Tenders for supply of man air lock for
well No. 7, delivered f.o.b. cars city yards, or delivered at
well site, lot 19, Kildonan, corner McPhillips Street, will be
received until March 24, 1909. Address—M. Peterson, Sec-
retary, Board of Control Office. -

WINNIPEG.—Tenders will be received up to Thursday,
April 15th, 1909, for the manufacture and delivery at Winni-
peg of two testing transformers, viz.: One 30 k.w. at 80,000
volts, and one 200 k.w. at 200,000 volts, also for control
equipment therefor. Copies of the instructions to bidders,
specifications and forms of tender may be obtained at the
power engineer’s office, Carnegie Library building, Winni-
peg, Manitoba. These specifications may also be seen at the
office of Smith, Kerry & Chace, Confederation Life Building,
Toronto, Ontario. M. Peterson, secretary, office of the Board
of Control, Winnipeg, Man.

Saskatchewan,

PRINCE ALBERT.—Tenders for road machinery will be
received until Thursday, March 18th, for one stone crusher,
one elevator and screens, one electric motor, one steam road
roller. Information will be forwarded on application to F. A.
Creighton, Esq., city engineer, Prince Albert, Sask. (Adver-
tised in The Canadian Engineer.)

~ QU’APPELLE.—Tenders will be received up to 3rst
March for 00 sacks of cement; 6o slush scrapers, capacity
7 cubic feet; 4 wheel scrapers, capacity 13 cubic feet. Ad-
dress—J. C. Starr, Secretary-Treasurer, Municipality of
South Qu’Appelle.

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

Alberta.

MI%DICINI:: HAT.—Tenders for drilling a gas well will
be received until April 3oth. W. P. Morrison, City Engineer,
(Advertised in the Canadian Engineer.)
8ritish Columblia,

VICTORIA.—Tenders will be received by the Hon. the
Minister of Public Works, at the Department of Public
Works, Victoria, B.C., up to Monday, 22nd March next, for
the erection and completion of a court house at Fernie, ,B.C.

Address—F. C. Gamble, Public Works Engineer, Works De-
partment.

Foreign.

AI?ELAID.E, AUSTRALIA.—Tenders addressed to the
undersigned will be received until April 28th, for the supply
of one bucket dredger, one tug, and two hopper barges.
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|
Address, Engineer-in-Chief’s Department, Adelaide, South |
Australia. ,

BRISBANE, AUSTRALIA.—Tenders will be received |
until May 31st for installing in the general post office a
switchboard, consisting of one trunk line section, three sub-
scribers sections, cable turning and string sections, frames, |
racks, power plant, etc. Address: Captain R. M. Collins,
Australian Commonwealth Offices, 72 Victoria Street, West-
minster, S.W., London, England.

SYDNEY (AUSTRALIA).—Tenders will be received |
antil May 10th for two multitype magneto switchboards for
Postmaster General’s Department. Address—Captain R. M. |
Collins, Australian Commonwealth Office, 72 Victoria Street, “
Westminster, London, S.W., England.

SANTIAGO DE CHILE.—Tenders will be received until
April 24th for supply of tyres for locomotives, wagons and |
coaches, springs, wheels, axles, buffers, safety valves, etc. |
Address—Director General de Obras Publicas. i

TOULON (FRANCE).—Tenders will be received until
April 22nd for 59 to 79 tons of mineral oil for engines. Ad-
dress—Administration de la Marine.

Manitoba.

WINNIPEG.—The tender of the H.D. Williamson Con-
struction Company, of Toronto, in-connection with the con-
struction of transmission lines between Point du Bois and
Winnipeg was accepted. It amounts to $118,424, which in-
cludes $83,424 for the steel, gravel and cement required for
the tower. Other tenders accepted were R. & D. McLeod,
$23,421, for a telephone line, and the Stuart Machinery Com-
pany, $1,544 for repair shop equipment.

WINNIPEG.—The Public Parks Board recently awarded
the following contracts: For lining a water tank, capacity
16,000 gallons, with galvanized iron, J. W. Wright, $108.30;
for 3,000 elm trees, H. J. Lomer, 35c. each.

—  ece»>eo —

RAILWAYS—STEAM AND ELECTRIC.

Ontarlo.
COBOURG.—The Cobourg, Port Hope and Havelock

Electric Railway Company succeeded in convincing the Rail-
way Committee of the Legislature that they are entitled to a

| charter for a line which will run from Port Hope to Cobourg,

—— - —

across Northumberland County to Warkworth and Campbell-

| ford and on to Havelock, with branches to Blairton and to the

CONTRACTS AWARDED.

Ontarlo.
CORNWALL.—The Vulcan Portland Cement Company

| Marmora mining district, and other branches from a point
near Warkworth to Roseneath and Hastings.
includes Col. H. A. Ward, K.C., of Port Mope, secretary of
| the company; W. J. Crossen, car manufacturer, Cobourg ; H.

The company

has been awarded a contract to supply about 46,000 barrels | T. Bush, Port Hope, president Standard Ideal Sanitary Co.;

of cement to the Department of Railways and Canals, for use
on the Lachine and Cornwall Canals.

OTTAWA.—The Transcontinental Railway reccntlyi
awarded contracts for steel rails as follows:—For 105,605 |
tons, to the Dominion Iron and Steel Company, Sydney, |
N.S., and 69,123 tons to the Algoma Steel Company. The |
contract for the inspection of the steel rails was awarded tol
the Standard Inspection Bureau, Toronto, at 5 cents per ton.

TORONTO.—The County of York have awarded the con-
tract for a bridge superstructure over the Humber River,
north of Lambton Mills, to the Ontario Bridge Company, of |
Toronto, whose tender for a single span of 200 feet was
$0,404. Following is a list of the tenders submitted:—

Single span Two spans

of 200 ft.  of g8 ft. °
each
Dom. Bridge Company, Ltd., Montreal $10,120 $7,823
Hamilton Bridge Company, Ltd....... 0,750 7,720
Can. Bridge Co., Ltd., Walkerville.... 7,012
Ontario Bridge Company, Toronto.... 0,404 7,540

Frank Barber, County Eng. .

WELLAND.—The Page-Hershey Company, Ltd., re-
cently awarded a contract to the Berlin Construction Com-
pany, of Berlin, Conn., for the erection of large mills at Well-
and for the manufacture of water and gas pipe. The work
of construction will begin shortly. The plant will be oper-
ated by electricity. .
British Columbia.

VICTORIA.—The lowest tenders received for the new
‘school on Chambers Street for a flat roof and a pitched roof
building were as follows :—

Brick and Stone Work— Flat. Pitched.
BEAE L BYOTHETS | o 0 il s Sione eiiomvnst 842,387 $41,487
Carpenter—
e o= T ICASON, | o o wroelefdnid ! o ate’s 7,650 8,608
Galvanized Iron Work— ‘
Pac. Sheet Metal W...ciivnves 1,865 2,746
Plumbing—
B Colbert " iy .in snldadEting 4,487 4,487
Wiring—
‘Hawkins & Hayward ......... ¥ 1,365 1,356
- Plastering— :
BE s Allen V... Ll viie et il o 2,506 2,506
Painting—
B ATman Lewis «oocvesdivecsnsona 3,323 3,323
......... veren weisivis s et 903,883 §64,603

| E. S. Huycke, K.C., Port Hope, and Reeve Jos. Knox, of
| Havelock.

TORONTO.—According to an announcement at the an-
nal meeting of the Crow’s Nest Pass Ry. Co., held at To-
ronto last week, Mr. James J. Hill has obtained control of
the Crow’s Nest Pass Railway,

OTTAWA.—The St. Mary’s and Western Ontario Rail-
way Company were granted an extension of time on Tues-
day by the Railway Committee of the House of Commons  to
construct lines from Woodstock to Brantford, St. Mary’s to
Stratford and St. Mary’s to Exeter. A protest was entered
on the ground that it was entirely of a Provincial character
and should come within the jurisdiction of the Province.
Mr. Henderson (Halton) said that as the Dominion Govern-
ment had already granted a charter to the St. Mary’s &
Western Ontario Company it would be absurd to refuse them
power to construct branches. The Provincial authorities
were.too late in entering their protest.

— - ——

LIGHT, HEAT, AND POWER.
Quebec.

IBERVILLE.—The Northern Electric and Manufactur-
ing Company, Ltd., have been awarded the contract for sup-
plying and installing a Western Electric alternator, exciter
and switchboard equipment for the town of Iberville, Que.
Ontario.

BRANTFORD.—The City Council have adopted the by-
law ratifying the agreement with the Western Counties Power
Company, now operating as a subsidiary of the Cataract
Power Company. Under the new agreement the company
gets a five years’ contract, charging the city $48 per hght
per year for street lighting, and 7.65 cents per kilowatt for
commercial and domestic lighting.

Saskatchewan.

PRINCE ALBERT.—The city is advertising for an en-
gineer holding a second-class Saskatchewan certificate to
operate the electric plant. Salary $80 a month.

—— - -

SEWERAGE AND WATERWORKS.

Ontario.

ST. THOMAS.—City Engineer J. A. Bell visited To-
ronto last week to meet the Provincial Board of Health and
seek their acceptance of septic tank plans.

L
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Alberta, ;

CLARESHOLM.—Messrs, Arnott & Reid, who visited
the foothill country. to explore suitable sources of water sup-
ply for the town, have decided on a site, and suggest the
installation of a 65 horse-power turbine pump. The cost of
the proposed water system is estimated at $54,000.

——————————

TELEPHONY

—_—

Alberta.
LETHBRIDGE.—A two-storey building, to be used as a
telephone exchange, will shortly be erected here.

-
FINANCING PUBLIC WORKS.

Ontarlo.

BRANTFORD.—Debentures for local improvements
amounting to $65,477, bearing 4% per cent., are offered by
the City of Brantford.

THOROLD.—Tenders are invited by the town of Thor-
old for $15,000 5 per cent. waterworks extension debentures.
Manitoba.

HARTNEY.—The town of Hartney is offering, until May
3rd, $5,000 5 per cent. sidewalk improvement debentures.

_—-_—
* MISCELLANEOUS

Quebec.

MONTREAL.—The Harbor Commissioners will com-
mence in a short time to erect conveyors and conveyor
galleries at the Jacques Cartier pier. A wharf will also be
built at Longue Pointe.

——ew - ———

CURRENT NEWS

Ontario.

OTTAWA.—The new Quebec Bridge will be 150 feet
above the river at high tide, with 6oo feet of centre span, ac-
cording to a statement made recently by the Hon. G, P.
Graham,

— e a»re

PERSONAL.

CAPT. A. G. MIDFORD, of Toronto, Ont., has been
called to Regina, Sask., to act as arbitrator.

MR. W. G. ROBB, general foreman of motive power for
the G.T.R., at Ottawa, has been appointed assistant master
mechanic of the G.T.P., with headquarters at Rivers, Sask.

———-———————
MARKET CONDITIONS.

Toronto, March 18th, 1900.

The metals trade has been looking anxiously for something to happen
as a result of the declaration of $4 a ton reduction by the United States
Steel Company in price of steel. But nothing startling has happened,
and people are wondering why. Efforts to hasten spring, or at least to
spur up spring trade, in the States, by artificial methods have not succeed-
ed. Manufacturers cannot force business because buyers are disposed to
hang back until they see what is to be effected by President’s Taft's call
of a special session of the American Congress, to discuss the tariff in
particular, A

On this side the Lakes, there appears to be no brisk demand for
anything in metals, The weather has been boisterous, and the reverse of
spring-like. In some directions building materials, such as roofing felts
and building papers, have experienced -occasional request, but this has
been for patching-up work, until the weather became more settled. The
market for bar-iron is well supplied, with no change in quotations in con-
sequence of United Stntes. changes, Canadian makers of iron pipe are
strongly of opinion that prices must go up, therefore, they decline to book
orders ahead. :

More steadiness is perceptible in tin, some American holders of which
predict an advance in price before 1st April, as a result of the large
consumption of tin plates which must come because of short supplies for
vegetable and fruit canners. The copper market exhibits weakness, and but
little activity exists here. Zinc holds its own. Not much doing in pig-

iron.
The following are wholesale

prices for Toronto, where not otherwise
explained, although for broken quantities higher prices are quoted :—
Antimony.—Price lower, at ¢9%c. Movement quite limited.
Axes.—Standard makes, double bitted, $8 to $r0; single bitted, per
dozen. $7 to $n. f
Boiler Plates.—1-s-inch and heavier, $2.20. Boiler heads 25C. per 100
pounds advance. on -plate. . TEe: X 3 W
Boiler Tubes.—Orders continue active. Lap-welded, steel,” 1%-inch,
toc.; x¥-inch, oc. per foot; ‘a-inch, $8.45{ 2i-inch, $10; 23-inch, $10.60;
.3inch, $12.30; 3%-inch, $15; 4-inch, $18.50 o $xo

°

¢

Building Paper.—Plain, 3oc. per roll ; “tarred; 4oc. per roll.
demand can be now reported, for shipment about st April,
Bricks.—Common structural, $9 per thousand, wholesale, and the de-
mand moderately active. Red and buff pressed are worth, delivered, $18;
at works, $17.
Cement.—Price in 1,000-barrel lots $1.70 per barrel, including bags, of
$1.30 without bags. Smaller quantities, $1.55 to $1.60 per barrel, in load
lots delivered in town, and bags extra. No marked activity,
Coal Tar.—Nothing doing, price maintained at $3.50 per barrel.
Copper Ingat.—Market weak, with but little doing, price declined to
13% and 14c.
Detonator Caps,—7sc. to $1 per 100; case lots,
quantities, $1,
Dynamite, per pound, 2r to 25c., as to quantity,
- Roofing Felt.—Some little requests of late, principally for repairing.
Price maintained at $1.80 per 100 lbs.
Fire Bricks.—English and Scotch, $30 to $35; American,
per 1,000, The demand has become quite active,

Fuses.—Electric Blasting.—Double strength,
feet, $5; 8 feet, $5.50; 10 feet, $6.
$4; 8 feet, $4.50; 10 feet, $s.
feet.

Calvanized Sheets.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36
inches wide; 10-gauge, $3.05; 12-14-gauge, $3.15; 16, 18, 20, $3.35; 22-24,
$3.50;126, $3.75; 28, $4.20; 29, $4.50; 10%, $4.50 per 100 Ibs. Fleur de Lis—
28-gauge, $4.30; 20-gauge, $4.05; 22-24-gauge, $3.50. Queen’'s Head—ag-
gauge, $4.50; 26-gauge, $4.25. Sheets are in very active request.

Iron Chain.—-inch, $5.75;  s-16-inch, $s15; 3f-inch, $4.15;
$3.95; Y-inch, $3.75; o-16-inch, $3.70; Sé-inch, $3.55; ¥-inch, $3.45; #-inch,
$3.40; r-inch, $3.40.

Bar Iron.—$1.95 to $2, base, from stock to wholesale dealer. Market
well supplied. 2

Iron Pipe.—Black, X-inch, $2.03; 3-inch, $2.26; 3-inch, $2.63; ¥-inch,
$3.16; 1-inch, $4.54; 1X4-inch, $6.19; 1}4-inch, $7.43; =-incl_1, $9.90; 2Y%-inch,
$15.81; 3-inch, $20.76; 3¥-inch, $26.13; 4-inch, $29.70; 4%-inch, $38; s-inch,
$43.50; 6-inch, $56. Galvanized, ¥-inch, $2.86; .)é'-inch, $3.08; %:xnch, $3.48;
¥-inch, $4.31; 1-inch, $6.19; 1X-inch, $8.44; 1}-inch, $10.13; 2-inch, $13.50.
Makers are holding prices stiff, and talk of an advance.

Lead.—Prices steady outside. Price here lower at $3.80.to $3.90.

Lime.—Retail price in city 3sc. per 100 lbs. f.o.b., car; in large lots at
kilns outside city 22c. per 100 lbs. f.0.b., car. Small but steady consumptive
demand, : 1 s

Lumber.—We quote dressing pine $32 to $35 per thous.aqd; common
stock boards higher at $26 to $30.00; cull stocks, $20; sidings, $17.50.
Norway' pine is meglected in favor of Southern, which is much stronger
in fibre and the price well maintained. Hemlock continues to sell pretty
freely, and in car lots brings $16.50 to $17.00. Spruce flooring is worth
$22.00 in car lots with stiffer feeling. Shingles firmer, price for Britisa
Columbia, $3.20. Lath higher at §4.25 for No. 1 and $3.75 for No. 2 waite
pine 48-inch; the 3z-inch are now in market and bring $1.30 per thousand.
Spruce laths are scarcer in this market and prices keep up. More spruce
and hemlock have moved than pine. Prices are maintained all over the
list.

Nails.—Wire, $2.25 base; cut, $2.70; spikes, $3. The usual demand.

Pitoh,—A little demand is perceptible; price continues at 70C. per 100
1bs,

Pig Iron.—Business continues quiet;
Clarence quotes at $20.50 for No. 3; Cleveland, $20.50 to $21.00; in Can-
adian pig, Hamilton quotes $10.50 to $2o0.

Plaster of Paris.—Calcined, wholesale, $2; retail, $a.

Putty.—In bladders, strictly pure, per 100 Ibs.,
$2.05.

Rope.—Sisal, g¥c. per lb.; pure Manila, 12)6c., Base,

Sewer Plpe.—

" A moderate

75C. per 100; broken

§27.50 to $35

s per 200, 4 feet, $4.50; 6
Single strength, 4 feet, $3.50; 6 feet,
Bennett’s double tape fuse, $6 per 1,000

7-16-inch,

prices are fairly well maintained,

15. Trade quiet.
$2.25; in barrel lots,

» 4in.  6in.  gdn.  rodn. 12-in, 24-n,

Straight pipe per foot ......$0.20 $0.30 $0.60 $0.75 $1.00 $3.25
Single junction, 1 or 2 feet long. .o 1.35  2.70  3.40 4.50 14.63
uble junetions ........... 1.50 2.50 §.00 ... 830 idd
Increasers and reducers e eons  1.80 280  eess 400 ...,

3.50 7.50 .... 15.00
15.00

4.00 8o00 . 5 e
cent. off list at factory for car-load

soans
2.50
3 price 73 per
lots; 65 per cent. off list retail,
Steel Beams and Channels.—Quiet. We quote :—$2.50 to $2.75, accord-
ing to size and quantity; if cut, $2.75 to $3; angles, 1 1-4 by 316 and
larger, $2.50; tees, $2.80 to- $3 per 100 pounds. Extra for smaller sizes
of angles and tees. r
Steel Rails.—So-lb., $35 to $38 per ton.
gross ton, for soo tons or over:
3o-lb. $43. /
Sheet Steel.—Market steady, with fairly good demand; 10-gauge, $2.50;
12-gauge, $2.55; American Bessemer, 14-gauge, $2.35; 17, 18, and 20-gauge
$2.45; 22 and 244-gauge, $2.50; 26-gauge, $2.65; 28-gauge, $2,85.
Tank Plate.—3-16, $2.40 100 lbs,
Tool Steel.—Jowett’s special pink label, 10%c. Cyclops, 16c. y
Tin.—A little more steadiness characterizes the market, The . price
is maintained at 30% and 31c. y
Wheelbarrows.—Navvy, steel wheel, Jewel pattern,
per dozen; set up, $22.35. Pan Canadian, navy , steel tray, steel wheel,
per dozen, $3.30 each; Pan American, 'steel tray, steel wheel, $4.25 each, g
Zinc Spelter.—Business fairly active, market firm at $5.25 to $s.50,
outside market weaker, i

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

knocked down, $ar.35

r ' Montreal, March 17th, 1900;
Advices from Pittsburg are to the effect that foundry, malleable and
and basic iron would sell at considerably lower prices if any attractive
inquiries developed. Quotations now being given out at Valley furnaces are
$15.50 for bessemer, $15 fom basic and malleable, $14.75 for foundry, and
$14 for forge, with a goc. rate to Pittsburg. . As for steel, leading makers
are quoting $23, Pittsburg, $25 to $25.50 for steel bars, The feeling - pre-
vails throughout the market that it would not be difficult to make purchases
of large lots at a considerable reduction on prices generally ‘quoted, Buy-
ers are not coming forward freely, thus indicating a belief on their part
that the end of the declines has not yet been seen. It is only natural
to look for reductions in wages at a time such as the present, and the
probability is that these must take place and prices be placed on a yet
lower level in order to bring about confidence in the situation. In fact,
announcements of reduction are already being made, some of the reduc-
tions—such as at Eastern Pennsylvania and New Jersey blast furnaces—
amounting to 10 per cent. Mining wages have not yet been touched, byt
the general expectation is that there will be a reduction all round. ,There
has been a somewhat better trade, however, during ‘the past week, and this
is being put down to the credit of the lower prices. Rnilvnyscompg';;i&
are still buying in very limited quantities, but they are buying some and
enquiring for more. Transactions of "in‘ pig-iron, for early delivery, show
the market to be weak. Accumulations of stock are heaviest in the
central west, , A
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Advices from Great Britain are exceedingly uninteresting. Practically

aotlli'n_z new is forthcoming, and it would almost seem as though the
situation there was dependent upon that in the United States. At any

rate, all eyes there are turned towards the United States, and the principal
point of intc.rcst is whether or not reductions are to be made in the tariff
against foreign iron and steel, and the extent of such reductions. There
‘seems to be an impression that very little news of importance will be forth-
coming until these matters are settled.

In Cu_nlda, also, the entire trade is finding its principal interest in the
situation in the United States. Awaiting further declines, there, trade here
is dull. Up to the present, prices hawe been but little affected in Canada,
owing to the fact that for a long time past importations from the United
States to Canada were made at such figures that recent declines there do
not disturb holders here. Further declines, however, in all probability
would, and the belief exists here to no small extent that further declines
are bound to occur in the United States. Meantime there is a fair de-
mand from several quarters, here, and some business has been closed
within the past week,

The very steadiness in the list of prices, lately, would indicate the
dullness of the market, hardly a change having been made in months.
Spikes are a little easier, this being the only alteration this week. It is

thought, however, that practically the entire list would be shaded in order
to induce business,

Antimony,—The market is steady at ¢ to gl4.

Bar Iron and Steel.—Prices are steady all round, and trade is dull.
‘Bar iron, $190 per 100 pounds; best refined horseshoe, $2.15; forged
iron, $2.05; mild steel, $2.00; sleigh shoe steel, $1.90 for 1 x }4-base; tire
steel, $1.05 for 1x 3-base; toe calk steel, $2.40; machine steel, iron finish,
‘$2.10; smooth finish, $2.7s.

Boiler Tubes.—The market is steady, quotations being as follows:—
2-inch tubes, 8%c.; 2%-inch, 1oc.; z-inch, 11%c.; 3%-inch, 143{c.; ¢-inch, 1gc.

Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.6o0 per 100 pounds;
felt paper, $2.40 per 100 pounds; tar sheathing, No. 1, 35¢. per roll of 400
‘square feet; No, 2, 3sc.; dry sheathing, No. 1, 45¢. per roll of 400 square
feet, No. 2, 28c. (See Roofing; also Tar and Pitch).

Cement.—Quotations are for car lots, f.o.b., Montreal Canadian
‘cement is $1.55 to $1.65 per 3so-'b. bbl, in 4 cotton bags, adding 1oc. for
jeach bag. Good bags re-purchased at 1oc. each. Paper bags cost 2%c.
jextra, or roc, per bbl, weight. English cement is $1.65 to $1.85 per 3s0-lb.
bbl in 4 jute sacks (for which add 8c. each) and $2.20 to $2.40 in wood.
Begian cement is $1.60 to $1.65 in bags—bags extra—and $2.10 in wood.

Chain.—The market is steady as follows:—X-inch, $5.30; s-16-inch,
$4.05; ¥-inch, $3.65; 7-16-inch, $3.45; ¥%-inch, $3.20; o-16-inch, $3.15; $é-inch,
$3.05; H-inch, $3; 7-inch, $2.95; 1 inch, $2.95.

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

Demand
continues limited.

Explosi and A ies.—Dynamite, so-lb. cases, 40 per cent. proof,
18c. in single case lots, Montreal. Blasting powder, 25-lb. kegs, $2.25 per
keg. Special quotations on large lots of dynamite and powder. Detonator

caps, case lots, containing 10,000, 75¢. per 1o0; broken lots, $1. Electric
blasting apparatus:—Batteries, 1 to 10 holes, $15; 1 to 20 holes, $25; 1 to
30 holes, $35; 1 to 40 holes, $50. Wire, leading, 1c. per foot; connecting,
soc. per lb. Fuses, platinum, single strentgh, per 1oo fuses:—4-ft. wires,
$3.50; 6-ft. wires, $4; 8-ft. wires, $4.50; 10-ft. wires, $5. Double strength
fuses, $1 extra, per 100 fuses. Fuses, time, double-tape, $6 per 1,000 feet.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are:—
Queen’s eHad, $4.40; Comet, $4.25; Gorbal's Best, $4.25; Apollo, 10
0z., $4.35. Add 2sc. to above figures for less than case lots; 26-gauge is
25c. less than 28-gauge. American 28-gauge and English 26 are equivalents,
as are American 10¥ o0z., and English 28-gauge. 4

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

Iron.—Prices are rather higher, and the outlook is steady. The follow-
ing prices are ex-store: Canadian pig, $18.50 to $19.50 per ton; No. 1
Summerlee, $21 to $22; No. 2 selected Summerlee, $20.50 to $21.50; Carron
soft, $20.25 to $20.75; No. 3 Clarence, $19 to $20 per ton.

Laths.—See Lumber, etc.

Lead.—Trail lead is firmer, at $3.75 to $3.85 per 100 pounds, ex-store.

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

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mil
points, carrying a freight rate of $1.s0. At the moment, the market is ex-
ceptionally irregular and prices are uncertain. Red pine, mill culls out,
$18 to $22 per 1,000 feet; white pine, mill c_ulls, $22 to $25. Spruce, 1-in.
by 4-in. and up, $16 to $18 per 1,000 ft.; mill culls, $14 to $16. Hemlock,
log run, culls out, $14 to $16. Railway Ties; Standard Railway ties,
hemlock or cedar, 35 to 4s5c. each, on a sc. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, as-ft. poles, $1.35 to %!.so' each; 30-ft.,
$1.75 to $2; 35-ft., $2.75 to $3.25 each, at 'manufacmrers points, with sc.
freight rate to Montreal. Laths: Quotations per 1,000 laths, at points
carrying $1.so freight rate to Montreal, $2 to $3.  Shingles: Cedar
shingles, same conditions as laths, X, $1.50; XX, $2.50; XXX, $3.

Nails.—Demand for nails is moderate, but prices are steady at $2.30 per
keg for cut, and $2.25 for wire, base prices. i 1

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

Pipe.—Wrought and Galvanized.—The market is steady, moderate-size
lots being: %-inch, $s.s0 with 63 per cent. off for black, and 48 per cent.
off for galvanized; 3-inch, $s.50, with so per cent. off for black and 44 per
cent, off for galvanized. The discount on the fc_;llowmg is 69 per cent. oﬂ"
for black and 5o per cent. off for galvanized; %:mch, $8.50; ;{-.mch. su,so:
1-inch, $16.50; 1%-inch, $22.50; x)lil-ncsh. 8527; 2-inch, $36; 2¥-inch, $57.50;
-inch, 0} -inch, ; 4-inch, $1c8. ” A
’ R'lllzﬁsQuogfions onsgsst;ef rails are necessarily on!y approximate and
depend upon specification, quantity and delivery required. A range of
$31.50 to $32.50 is given for 6Go-lb., 70-1!3‘. 8o-1b., 85:1b., X 1b., and 1oo-lb.
rails, per gross ton of 2,240 lbs., f.o.b. mill Re-la_ynng rails are quoted at
$27 to $20 per tom, according to condition of rail and location.

Railway Ties.—See lumber, etc.

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

Rope.—Prices are steady, at gl%c. per lb. for sisal, and 1ac. for Manila.

Wire l‘;?‘i CNei;lessteel. six-strands, nineteen wires; %;in.. $2.75; f5-|6,

3 36, $4.75; U4, $6; s4, $7.25; 8.50; 7%, $10; 1-in., $12 per 100 feet.
sy,il.'*."“n‘“"y spikes izesinx&uﬁ 3emand and prices are steady at
$2.30 per 100 pounds, base of ¥4 xo16. Ship spikes are also dull and
steady at $2.85 per 100 pounds, base of % x 10-inch, and % x ra-inch.

Steel Shafting.—Prices are steady at the list, less 25 per cent. Demand
is on “213 dull side.

S

Plates.—The market j
§a.25 for ¥, and S$axs for B handy.
,,,,%; and 16-gauge, $a.10.
*‘ﬁ P g lumber, etc,
3 I:mdl. roofing g.::l;;':' $4 per barrel of 40 gallons, weighing about

Quotations are: $2.15 for 3-16;
¥ andthicker; 12-gauge being $2.30; 14-gauge,

500 POt and 5 per barrel; roofing pitch, No. 1, $1 per 100

.‘I‘ll;‘l’l:. and 34?7'5 ’;er h-rfm Pounds; pine tar, $8.50 per barrel of 40
& " (See b l; pine pitch, §4 per barrel of 180 to 2c0
poun paper; also roofing,

FLEUR 7\ OF US

“FLEUR g DE LIS”

Galvanized Iron

Will work as well as “ Queen’s Head.”
heavily coated.

Not so

JOHN LYSAGHT, LTD.
Makers, Bristol.

A. C. LESLIE & CO., LTD.
Montreal.

Tin.—Prices are 32c. to 32%c.
Zino.—The market is steady at 5% to s¥c.

. % * »

Winnipeg, March 1s5th, 1909.

Market quotations still remain the same but there is a strong likeli-
hood that lumber will show an increase very shortly, especially in the West,
In view of the prosperity in every line of trade, manufacturers of lumber
and shingles, and all other wood products are curtailing their out-put
now, thus starving the market. This is reported to be more in the shingle
industry than in the lumber as practically all the shingle mills on the
Coast are shut down.

Cement is spoken of as likely to take a rise. Dealers state that manu-
facturers are going to advance their prices so dealers will have to also.

Indications continue very bright for an immense building trade in the
West this year, and a number of proposed structures have already been
commenced.

Winnipeg quotations are as follows:—

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

Bar Iron.—$2.25 to $a.60.

Beams and Channels.—$3 to $3.25 per 100 up to 1s-inch,

Building Paper.—4% to 7c. per pound. No, 1 tarred, 84c. per roll; plain,
6oc.; No. 2 tarred, 62%c.; plain, s6c.

Bricks.—$11, $12, $13 per ton, three grades,

Cement.—$2.65 to $2.75 per barrel

Chain.—Coil, proof, ¥-inch, $7; s16-inch, $5.50; ¥-inch, $4.00; 7-16-inch,
$4.75; Y%-inch, $4.40; Sé-inch, $4.20; )}-inch, $4.05; logging chain, s-16-inch,
$6.50; M-inch, $6; ¥-inch, $8.50; jack iron, single, per dozen yards 1sc. to
75c. ; double, asc. to $1; trace-chains, per dozen, $5.25 to $6.

Dynamite.—$11 to $13 per case.

Hair.—Plaster’s, 80 to go cents per bale,

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

tron.—Swedish iron, 100 lbs.,, $4.75 base; sheet, black, 14 to 22 gauge,
$3.75; 24-gauge, $3.90; 26-gauge, $4; 28-gauge, $4.10. Galvanized—American,
18 to 20-gauge, $4.40; 22 to 24-gauge, $4.65; 26-gauge, $4.65; 28-gauge, $4.90;
jo-gauge, $5.15 per 100 lbs. Queen’s Head, 22 to 24-gauge, $4.65; 26-gauge
English, or zo-gauge American, $4.90; jo-gauge American, $s5.15; Fleur de
Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 30-gauge American, $s.

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

Pipe.—Iron, black, per 100 feet, X-inch, $2.50; M-inch, $2.80; Y-inch,
$3.40; ¥-inch, $4.60; 1-inch, $6.60; 1!{-inch, $9; 1%-inch, $10.75; 2-inch,
$14.40; aglvanized, ¥-inch, $4.25; ¥-inch, $s.75; 1-inch, $8.35; 1%4-inch,
$11.35; 1%-inch, $13.60; 2-inch, $18.10. Lead, 6%c. per lb.

Picks.—Clay, $5 dozen; pick mattocks, $6 per dozen; clevishes, 7¢.
per 1b.

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

(Continued on Page 45.)

anvils, 8o lbs,, and up,

- ewe

RAILWAY ORDERS.

(Continued from Page 411).

6417—Feb. 19—Dismissing complaint of Cyril Hind,
' Mannville, Alta., alleging excessive freight rates charged
| by the C.P.R. Co. on a horse shipped from St. John to
| Strathcona, Alta.
‘ 6418—Feb. 19—Dismissing complaint of Peter Reid, that
| the C.P.R. has removed gates and cut the posts and wires
. where the railway affects his property, causing loss by cattle
igetting- on right-of-way and being killed.

6410—Feb. 10—Dismissing application of city of Ed-
monton, for an Order declaring that the plan, profile, and
book of reference of the C.P.R. Co.’s location through Ed-
monton is not in accordance with the Railway Act, and that
the same be cancelled and annulled.

6420—Feb. 190—Dismissing complaint of United Farmers
of Alberta that railway companies had not fenced their righ't-
of-way, that grain cars are not provided with proper grain
doors, that freight rates are excessive, that serious losses
are sustained by reason of stock cars not being prompt_ly
spotted for unloading; and that in districts where new 1’3.1.1-
way lines are being built farmers are compelled to sustain
heavy losses because the companies do not fence or protect
their right-of-way while work is being done thereon.
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STRAIGHT

Reavell & Co. Ltd.,
COMPRESSORS and VACUUM PUMPS

IPSWICH, ENGLAND

LINE STEAM DRIVEN

WRITE FOR FULL PARTICULARS TO OUR CANADIAN AGENTS
TORONTO VANCOUVER, B.C.
. i ; N. TuompsoN & Co. LTp., 2
J. F. B. VANDELEUR, T'el. Main 7006 | Room 1. Faitfie d Buildings, Tel. 768
I 3 DiNeen BuirLpings. Cables, ¢ Vandeleur ” (GGRANVILLE STREET. Cables, “Canlim”
6421—Feb. 19—Authorizing the G.T.P. Railway Co., on |installing gates and erecting tower to be horne equal'y by

or before the 1st April, 1909,

convenient temporary crossing for use of farmers desiring

to cross the lines of their
between Sections 12 and 13,
4th meridian, between mileage 77 and 1
temporary crossing shall be discontinued w
subway is constructed.

6422—Feb. 17—Authorizing the

railway with

to construct a suitable

Township 53, Range

municipality of

and | the M.C.R.R. and P.M. Companies, etc.
farn | implements 6424—Feb. 25—Directing that the crossings of the
34 uwest M.C.R.R. and Pere Marquette Railway Companies, in the
F 5 ol tl.r.n the | Village of Dutton, Ont., be protected by gates.

hen the permanent

March 1—Authorizing the city of Ca]gary, Alta.,
to p]acc its electric light and power wires across the C.P. R

Dids- | tracks at Eighth Street East, Calgary, Alta.

bury, Alta., to open up a street across the right-of-way and
tracks of the C. and E. Railway, in the town of Didsbury,
Alta., in the line and of the width of Hespeler Street, in an
easterly direction to the easterly boundary of the lands of
the railway company; all expense in connection therewith to
be borne by the municipality of Didsbury; any questions
that may arise as to protection (if any) to be reserved for

the Quebec section of its line,
Messrs. Leroux Bros.,

spur 431 feet in an easterly direction.

6426—Feb. 26—Authorizing the C.P.R. Co. to construct
a branch line or spur from a point at chainage 141 + 77, on
to and into the premises of
Lots 456 and 457, together with an-
other spur commencing from a point on the first mentioned

further consideration ;

by this Order.

6423—Feb. 25—Directing that the crossings in the vil-

lage of West Lorne, Ont., be
installed by the M.C.R.R.;

a tower between the M.C.R.R. and

and the crossing of the lands of the
said railway company at Waterloo Street shall not he affected

protected
the gates to be controlled from
Pere
detail plans to be submitted to engineer of Board:
operators to be appointed by the M.C.R.R., and the cost of

6427—Feb. 27—Authorizing the Esquimalt and Nanaimo
Railway Co. to construct a spur into the premises of the
Shawinigan Lake Lumber Co., on Lot No. 13, Malahat Dis-
trict, Vancouver Island, B.C.

by gates to be 6428—Feb. 27—Authorizing the C.P.R. Co. to construct
two branch lines of railway, or spurs, on the south-east
quarter Section 11, Township 24, Range 1, west sth meridian,
near Calgary Junction, Alta., for the Alberta Portland

Cement Co.

Marquette line,

the gate

COPPER PRODUCTION IN 1908,

The Mining World.—The copper in-
dustry of the United Sttates in 1908 en-
joyed a period of gradual recovery from
the severe depression suffered in the last

period of 1907, according to a statement
made by L. C. Graton of the United
States Geological Survey.

(Continued on Page 48.)

THE FENCE THAT SAVES EXPENSE

because it seldom needs repairs.
Made of hlgh grade material and in
a way that gives maximum strength,
rigidity, and atsame time enough elas-
ticity to give long wearing qualities.

PEERLESS

stays tight regardless of weather con-
ditions. Resists stock successfully.
Madeof No 9 wirethroughout. Send )
postal for interesting Free Book. :
E BANWtLLHOXIE WIRE FENGE Co L1p
T'(!ptBlAa Hamil.on.Ont.  Winnipeg, Vlun
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 CONTRACTOR’S SUPPLIES

To know where to look for what
you want, to know where to dispose
of what you don’t want is a great
convenience. You require special
equipment. This department will
enable you to get in touch quickly
with reliable men who wish to dispose
of that which you require. Whether
a buyer or a seller, you will find this
department an aid to business.

RATES FOR THIS DEPART-
MENT ARE VERY SPECIAL,
BETTER SEND FOR THEM.

FOR SALE

HORIZONTAL BOILERS.

1 refitted
1 refitted
1 refitted
refitted
refitted
refitted
refitted
refitted
refitted
refitted
refitted
refitted

66" x 14’ 7", containing 106-3” tubes.
60" x 15/ 6", containing s4-4” tubes.
56" x 14’ 4", containing 64-3" tubes.
60" x 13/ 6", containing 72-3” tubes.
54" x 14/, containing 70-3” tubes.
50” x 14/, containing 64-3" tubes.
54” x 12/, containing 64-3" tubes.
52” x 11/, containing 68-3” tubes.
48” x 13/ 6", containing 42-3" tubes.
44" x 11/ o”, containing 42-3" tubes.
36" x 11/ 6”, containing 32-3” tubes.
44" x 10/, containing 48-3” tubes.

O Mo

HORIZONTAL ENGINES.

refitted 16” x 24", L.H. rocking valve.
refitted 11%” x 14", L.H. slide valve.
new 12” x15”, C.C, slide valve.
nearly new 12” x 12”, C.C. slide valve.
refitted 10%” x 14”, C.C. slide valve.
refitted 104" x 16”7, R.H. slide valve.
new 10" x 15", C.C. slide valve.
refitted 11" x 11/, C.C. rocking valve.
new o” x 12”, L.H. slide valve.
refitted o” x 12”, L.H. s'ide valve.

Mo R MR e

STEAM PUMPS.

refitted No. 6 pulsometer pump, ‘300 gals. per min.
new 8” x 5" x 12" duplex, 224 gals. per min.
refitted 757 x 4% x 10" duplex, 172 gals. per min.
refitted 7” x 4347 x 8” duplex, 150 gals. per min.
new 7%” x 4" x 8" duplex, 82 gals. per min.
new 6” x 4” x 7” duplex, 114 gals. per min.
refitted 6” x 4" x 5/ duplex, 114 gals. per min.
refitted 53" x 334" x 5" duplex, 100 gals. per min.
new 4%” x 23" x 6" duplex, 60 gals, per min.
new 4%” x 23" x 4" duplex, 40 gals. per min.
nearly new 3" x 2 x 4 duplex, 22 gals. per min.
2 new 3" x2” x 3”7 duplex, 20 gals. per min.

L R I

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

H.W. PETRIE, Ltd.

Toronto Montreal Vancouver

JARDINE UNIVERSAL
CLAMP RATCHE1 DRILL

Indispensable for Machine Repairs, Fac-
tories, Machine Shcps, Brnidge Builders,
Track Layers, Sttuctuial Meial Workers
bave use fcr it.  Sena far aesarijuen

A. B. JARDINE CO0.,

HESPELER, ONT.

Great Bargains if you

FOR SALE. & lusimige
MOTORS

1—500 volt, 16 Kilowatt 900 R. 1-250 volt, 11

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

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

WRITE, WIRE, OR CALL.

ELEVATOR MPECIALTY (O,

Cor. Lombard and Church Sts., TORONTO

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

Telegraph, Telephone or Write Us,

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

WRITE FOR PRICES.

Water Wheel Equipment
CHEAP FOR CASH.
48 * VICTOR," Complete, Cast Iron Bridge-

trees,
40~ JENCKES," Vertical, Gears & Shafting.
44 “LITTLE GIANT,” Gears and Shafting.
33 «“ LITTLE GIANT."”

Rair 35“ * TRUMP,” Horizontal
Shatting, Bearings and Pulleys.

100 H.P. “ DODGE " Friction Clutch

As P FEIFILELD,
ST. CATHARINES -  ONTARIO

Setting,

LABOURERS @ MECHANICS

Supplied at Shortest Notice.

Railroad Contractors and Engineers

requiring Skilled and Unskilled Help will
find it pays to Write or Phone us.

The O.K, Employment Agency
MACK & CO. 88 BAY ST., TOROATO

Puong—M 617,

FOR SALE

Rails—Newand second-hand

Locomotives—Standard and
narrow gauge.

Contractor’s Equipment.

JOHN J. GARTSHORE
58 Front Street, West, TORONTO

INCORPORATIONS.

NEW

(Continued from Page 7)

New Brunswick.—S. J. McGowan
Manufacturing Co., $24,000; S. J. Mc-
Gowan, J. F. Hargrove, H. L. McGowan,
St. John.

British Columbia.—Balfours Patents,
$100,000. Canadian American Explora-
tion Co., $100,000. Consolidated Copper
Mines, $200,000. Devil’s Canyon Min-
ing Co., $50,000. Gaffney Timber Co.,
$250,000.

Montreal, Que.—Unicell Bell & Signal
Co., $49,000; R. T. Heneker, A. H. Duff,
W. S. Johnson. Rhodes Improved Metal-
lic Packing Co., $20,000; E. A. Barnard,
C. L. Austin, J. C. Austin. Yale Ship-
ping Co., $33,000; C. A. McCollough,
New York; N. M. Ward, Orange; W. A.
Taft, Arlington. M. F. Cahill, $20,000;
N. Malouf, N. K. Malouf, C. Cahill.

Toronto.—Powell Lumber &Door Co.,
$50,000; F. W. Powell, C. B. Dougherty,
Ottawa; R. Locke, Toronto. Cobalt-

(Continued on Page 48.)

A. W. FABER'S
LASTELL”
"PENCILS

The Finest in Existence

16 Degrees 6 B to § H.

Unequalled for PURITY, SMOOT(!"INESS. DURABILITY

or GRADIN

A. W. FABER'S

PLASTELLY
Copying Pencil

Manufactory Established

A. W. FABER

149 Queen Victoria Street

LONDON. k.c..
1761

feet, $38: dressed,

6-inch, $s55; No. 3, $4s.

(Continued from ,Page 43.)

Plaster.—Per barrel, $3.

Roofing Paver.—6o to 67%c. per roll,

Lumber.—No, 1 pine, sprce, tamarac, British Columbia fir and cedar—
2x4, 2x6, 8 to 16 feet,

Nails.—$4 to $4.25 per 100,

Tool Steel.—8% to 1sc. per pound.

Timber.—Rough, 8x2 to 14x16 up to 32 feet,
$37.50 98 T

Boards.—Common pine, 8-inch to 1z-inch wide, $38 to $45; siding, 1‘:0-
2 white pine, 6-inch, $55; cull red or white pine or spruce, 6-inch, $24; No.
1 clear cedar, 6-inch, 8 to 16 ft., $60; Nos. 1 and 2 British Columbia spruce,

2Xx20 up to 32 feet, $38.
Wire base, $2.85; cut base, $2.90.

$27.25,

$34; 6x20 up to 32

to $48.2s.

men,
and economy.

Superintendent Wanted
Experienced in manufacturing and assembling adding machines,
typewriters or small tools.
perienced and qualified to lay out and direct work and to handle
Should understand factory organization, shop production
Write stating experience, place and date of birth
and salary to go to Canada.
advancement to a wide awake, progres:ive man.

Address “L A.W.", o/o CANADIAN ENGINEER

Must be educated in mechanics, ex-

Good opportunity and chance for
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REPORT OF MESSRS. RUDOLPH HERING, C.E., OFI
NEW YORK CITY, AND JOHN D. WATSON, C.E,, “
OF BIRMINGHAM, ENCLAND, IN REFERENCE
TOSEWACE DISPOSAL AND THE RE-
LATION OF WATER FILTRA-
TION THERETO.

Early in the year Rudolph Hering, of New York, and
John D. Watson, of England, were called in by the Council
of the city of Toronto to give expert advice on the question of
sewage disposal. Mr. C. H. Rust, City Engineer, propounded
eight questions to them and in addition volunteered the infor-
mation that:—

.

“It has also been decided to filter the water supply of
the city by slow sand filtration, and Mr. Allen Hazen, of New |
York, is now engaged in preparing plans for this work.” [

Their reply and report is as follows :—

In compliance with Report:- No. 1 of the Board of Con- |
trol, adopted by your Council on the 25th of January, 1909, |
requesting us to report to your Council on the general ques- i

tion of sewage disposal, and on the relation of water filtration |

thereto, and further in compliance with a letter of instruction
received from the City Engineer, a copy of which is appended,
we beg to report as follows:— ‘

We arrived in Toronto ort Friday, February 26th, and on ‘
Saturday morning we met His Worship the Mayor, Mr. Con- |
troller Harrison, Mr. Alderman McGhie, Chairman of the
Committee on Works, Dr. Charles Sheard, Medical Health |
Officer, and Mr. C, H. Rust, City Engineer, and at this meet-
ing a general discussion took place in connection with the
object of our visit.

On Saturday afternoon, accompanied by these gentlemen, |
we made an inspection of the site east of Morley Avenue, |
purchased by your Council for the erection of the Disposal
Works, and also of the Leslie Street site and the marsh site
at the foot of Cherry Street. We inspected the present small |
Sewage Disposal Works at the foot of Woodbine Avenue and }
the Lake Shore, and went east and north up Beech Avenue to |
East Toronto, and then returned to the city. !

On Wednesday, March 3rd, we met the members of the |
Board of Control in the office of the Mayor, and discussed
generally with that Board the entire situation. ‘

On Friday, March 4th, we met a deputation from the
Beeches’ Association and the Riverdale Business Men’s As- |
sociation, and in the afternoon, at the request of these gentle-
men, we visited the districts in which they are specially inter- ‘
ested. The representatives of these Associations werg rather
alarmed at the prospect of having the Works located upon the |
site selected and feared that the discharge of the effluent
sewage into the lake would not only have an injurious effect
upon their property, but also pollute the shores and prevent |
the lake from being used for bathing and pleasure purposes. |
Without going into detail, it may suffice at this juncture to |
say that later in the report we suggest modifications to the
plans that will remove every reasonable objection.

We have also been waited upon by ex-Alderman Davies
and Mr. T. Aird Murray. |

Mr, Davies explained to us his views regarding the cur-
rents in the lake and harbor, and the possible effects of dis- |
charging a sewage effluent into the lake opposite the Wood-
bine, as against its discharge after special treatment in tanks
to be located east of the new fort.

We have satisfied ourselves that the currents in the lake
are almost entirely due to’ wind,  and' that the observations
which have been made by many official observers, and ex-
tending over many years, all establish the fact that there is
no such persistent westerly current as Mr. Davies suggests.

We are of opinion that the float experiments made and
published by the United States Department of Agriculture
Weather Bureau in. conjunction ‘with- observations made
by Mr. Rust and his predectssors in .office, unite in proving
that, under favorable conditions, surface currents may be ex-
pected approximately to follow the direction of the wind. |

Mr. T. Aird Murray submitted to us a clearly expressed
opinion as to what should be done with the sewage of Tor- |
onto, before discharging it into the lake. Mr. Murray’s views |
embody plans for obtaining a high grade purification at once. |
This course is possible from an engineering standpoint, but )
unnecessarily expensive, an

We know that it is possible to purify a sewage so that it |
might be drunk with impunity, but the cost is uncalled for in |
face of the fact that nature has in Lake Ontario, provided |
Toronto with a great vehicle for oxidizing a well prepared |
sewage effluent. P ‘

The City Engineer and Medical Health Officer have sup- |
plied us with plans, specifications, estimates, analyses, re |
ports and calculations too numerous to mention in detail |
and they with other officials of the city have most courteous
ly, 'and sometimes at great trouble to themselves, obtaines
for us information for the elucidation of some point bearin« l

on the subject under consideration.

After carefully considering the problem, which you have
put before us, we believe that we can best present our report
in the form of answers to the questions contained in the ap-
pended letter, addressed to us by Mr. C. H. Rust, and to
follow same with our general recommendations.

Question 1.—‘In your opinion, would any fouling of the
shore in the neighborhood of the outfall works occur?”’

With the design presented to us and with such modifica-
tions as are suggested hereafter, it is our opinion that the
sewage of Toronto could be disposed of satisfactorily, not
only without fouling the shore at any point, but in a manner
that will be unnoticeable on the lake itself.

Question 2.—“Would it be possible, after careful screen-
ing of the sewage and making the provision for tank treat-
ment, to use the resulting sludge with safety for filling pur-
poses? If not, what method would you suggest for its dis-
posal?”’

We hold the opinion that the plans of the tanks proposed.
by the city engineer should be modified so as to ensure great-
er efficiency in the elimination of solids. Septic action is
bound to take place in the sewage before it reaches the tanks.
and to that extent the proposed tanks will contain septicised
sewage. But we suggest a provision for cleansing each
pocket of the tank daily by utilizing electric current to pump.
the solids to the west end of the Ashbridge’s Marsh.

If this course is followed, the sludge will not be exposed
to the atmosphere until it reaches the western end of Ash-
bridge’s Bay, where it will be mixed with the dry refuse and
spoil which is being deposited there to fill up the marsh. This
can be done, not only with safety but with advantage as in
our experience city refuse is generally combustible, and when
ignited on rubbish heaps frequently gives rise to nuisance.
Admixture with wet sludge will obviate this, and if the ad-
mixture is not deposited in layers exceeding two feet in thick-
ness at one time, nitrifying bacteria will very speedily reduce
the whole to an inoffensive substance.

We are of opinion that if ordinary care is exercised no
offensive odor will be perceptible more than a short distance
from the site of the deposition.

Question 3.—“Provided proper ventilation is used with
covered tanks, would there be any nuisance from odors?”’

Even without special ventilation no nuisance will arise
from the tanks, if they are properly constructed and operated,
but, as an extra safeguard, provision will be made to venti-
late them by means of an electrically’ driven fan fitted with a
suitable exhaust pipe.

Question 4.—“Would those residents in the immediate
neighborhood of the works, or persons using Queen Street
as a highway, experience any nuisance from odors from the
existence of tanks upon the site proposed?”’

Residents in the neighborhood of the tanks will experi-
ence no odor from them, and if the tanks are covered with
earth and planted with shrubs and.flowers, the site would
even be rendered pleasantly attractive.

If the sludge were removed from the tanks and deposited
in proximity to them in the ordinary way, we think residents.
might have occasion to complain; but by making the only
outlet for sludge at Ashbridge’s Bay opposite Cherry Street,
this possibility is entirely obviated. The tank will not be
more noticeable to a person passing it than would be a flush
tank or chamber in a large sewer under a leading thorough-
fare. !

In view of the results of additional trial holes, which we
have had made, we advise that the tanks be located close to
the shore line, south of Eastern Avenue, where we consider
that there is sufficient area of suitable land for their construc-
tion. .

We recognize the validity of the cbjections to having the:
tanks placed on a site that would entail an alteration of the
line of a thoroughfare from the centre of the city to a beauti-
ful undulating district.

The position of the outfall sewer meets with our entire
approval, but we think the sewer should be extended at least
another 1,500 feet further into the lake, so as to insure a dis-
charge into deeper water,

Question 5.—‘‘Having regard for the large body of water
into which the effluent is to be discharged, do you think that
the proposed method of disposal could be operated success-
fully and satisfactorily ?”’ L

Sewage is finally purified by oxidation, whether this be
on land or in water; on land, by percolation through beds of

| sand, or beds of stone; and in water by oxidation accom-

plished by dissolved oxygen.

We are of the opinion that the large body of water into
which the effluent is to be discharged will successfully and’
satisfactorily dilute and dispose of the sewage effluent.

Tt is imperative that no visible particles of suspended mat-
ter should be allowed to reach the lake. The effluent, there-
‘ore, will' consist of a liquid, the pollutine matter in which
will be mostly in solution, and when issuing at the outfall
will be discharged in about 30 feet of water, and at least 3,500-
“eet from the lake shore. - : i

We recommend that the sewage be.made to issue from a
number of small openings in the outfall sewer, extending
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“WORKS COMPANY, LTD.

Established 1872 at HAMILTON, CANADA.

BRIDGES—

STRUGTURAL STEEL

RAILWAY;/
HIGHWAY

5000 Tons of —BEAMS, ANGLES,
steelin Stock CHANNELS, PLATES,

Manufacturers of LocOmotive Turn Tables, Roofs, $teel Bulldings, and Struotural Iron Work of all descriptions

over a length of several hundred feet, so that, instead of dis-
charging the effluent at one point, it will be discharged
through many openings to facilitate a high degree of disper-
sion and dilution.

We are entirely satisfied that the proposed location of the
outfall will not injuriously affect the water supply, which fact
will again be referred to below. i

Question 6.—‘‘In your opinion, do you advise the use of
brick or concrete for the proposed intercepting sewers?’’

We recommend the council to construct the intercepting
sewers of Portland cement concrete, having the invert lined
with a single course of hard, sharp-edged, vitrified brick.
This method of construction will be equally durable and less
costly than a sewer built entirely of brick.

Question 7:—“In your opinion, is the proposed adoption
of water filtration advisable and necessary, and will it com-
pletely _safeggard the water supply of the city of Toronto in
connection with the proposed sewage dispnsal'\\'orks?”

It is our opinion that the proposed adoption of water fil-
tration is both advisable and necessary, and that it will com-
pletely safeguard the water supply of your city, not only
with reference to any possible pollution from the proposed
sewage disposal works, but also from any pollution in the
neighborhood of the intake, due to excursion boats or other
shipping. It will also prevent the water, made roily by the
stirring up of the lake shore bottom by wave action during
high winds, from reaching the city mains in a turbid con-
dition.

Question 8.—“ It has been considered by a great many
of the residents of the east end that the disposal works should
be situated upon the marsh in the vicinity of Cherry Street.
Will you please advise upon this matter, “and if this site is
selected, would you advocate the discharge of the sewage
into the lake in its immediate vicinity, or should it be carried
eastwardly to the point of discharge, as mentioned in the
site already selected ? ”’

We have carefully considered the whole question of site
and have deliberately come to the conclusion that the Mor.
ley Avenue site is the best.

To construct the tanks at Cherry Street would not offer
any advantages in the treatment of the sewage over the plan
above referred to, and in view of the sludge disposal at the
Cherry Street end of Ashbridge’s Bay, no advantages, from
a hygienic point of view, would be obtained. Morcovc; con-
structing the tanks at Cherry Street would involve a ’much
greater cost than constructing them at Momney Avenue.

Under any circumstances the outfall sewer should be
located in the position shown on the plans, namely, about
three thousand five hundred feet south of the shore opposite
the Woodbine and upwards of four and a half miles from the
waterworks intake.

After ten years consideration of the subject, the Royal
Commission of Sewage Disposal came to the conclusion that
the conditions of different cases vary to such an extent that
each case should be considered on its own merits. In deal-
ing, therefore, with the problem which you have placed be-
fore us, we have endeavored to give due weight to local cir-
cumstances. We are perfectly satisfied that the plans of the
work as proposed, amended as we have suggested, will not
only effectually dispose of the sewage of your city, but do it

i JoHN AHART

without danger to health, without nuisance at any point and
for a reasonable outlay of money, therefore we recommend
their adoption.

CUTLER-HAMMER CO. OPENS CLEVELAND OFFICE.

The Cutler-Hammer Mil-
waukee, makers of electric controlling devices, announce the
opening of a in Cleveland, Ohio—1108 Scho-
field Building. The new office will be in charge of Mr. C. J.
Kruse, who comes from the engineering department of the
Cutler-Hammer Company, and who is well qualified to advise

Manufacturing Company, of

district office

regarding the proper device to use in any €ase involving the

control of electric motors.

CITY OF MEDICINE HAT.

TENDERS FOR CGAS WELL.

TENDERS for the drilling of a well for the City will be

received at the office of the undersigned up to April 3oth, 1909.
Tenders to be given as follows: ] q
The contractor to furnish all labor, pipe, machinery and

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

anchor and shut in well in a practical manner,
Specifications may be obtained by applying to the under-
signed.
W. P. MORRISON,
City Engineer and Commissioner.

STEEL
CARS

Trucks of
all Kinds

Rock
Crushers
and Pul-
verizers
Concrete

Mixers
Senator  Mill
Mfg. Co.

GALT, ONT

ELECTRIC
and

HAND
CRANES
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(Continued from Page 45)
Wilber Mines, $40,000; Misses E. M.
R D WOO D 5; _ CO Wilson. 8. A. Clyde, 1.:M. Clyde. Ryan
(Gow Ganda) Mining Co., $1,000,000;
. ‘ -‘v' b b) b2 >
¢ C. W. Kerr, C. C. Robinson, E. B. Cole-
PH'LADELPH'A, PA., U.S.A. man. Gow Ganda and Montreal River
Mines, $1,000,000; J. R. L. Starr, J. H.
i Spence, 1. V. Williams. Standard Com-
Watel‘ and GaS WOl‘kS Supplles, bination Motor Rim Co., $100,000; J. S
2 - Lovell, W. Bain, R. Gowans. Welcome
CaSt ll‘0n Plpe and CaStlngS, Silver Mines, $40,000; A. R. Bickerstaff,
: W. Freeman, W. D. Earngey. Esper-

i )

Mathews Hyd rants and Valves, anza Syndicate, $40,000; R. Pielsticker,

]. D. Pringle, W. Kirkpatrick. O’Kelly

messoee GAS PRODUCERS 2avs |, i o0 e o

MICHIGAN WHITE CEDAR . (Continued from Page 44.)
Best to last. 150,000 Poles Iﬂ'&DCk Po LES AND l 'Es Many producers that had greatly cur-
100,000 Ties at our Sorting Yards lilil('(l, or even suSpt'Ild«‘d, pIU(lUL?llnn in

1907 began again to increase output prac-
tically at the opening of 1908, and in

W. C. STERLING & SON CO.,——=MONROE, MICH. STt L L GHEe OF tha-bastkl nearly
Yards: BAY clTY, OMER, BOYNE FALLS, CASS CITY i MONROE all the illl[)()l'lill\l [)r()(lu(‘('l',\ of 1907 were

in operation throughout most of 1908,

We have been in the Cedar Pole and 7ie Business 2% years. 50,000 Trolley Ties at Bay City Yard
i

and a few new companies began produc-

tion during the year. The rate of pro-

MONTREAL STEEL WORKS Ltd. duction has been steadily increasing, ;H}(l

, is now greater than at any other time in

the history of the industry. St

Manufacturers of Stocks of refined copper are still un-

™ doubtedly very large. Domestic con-

Steel Castlngs sump.ion of new copper will show a de-

cline from the 485,000,000 pounds of

h Acid Open Hearth System 1007. The average quoted pricz of elec-

SPRINBS, FROGS, SWITCHES, SIGNALS, Canal Bank, Point 8t. Charles, trolytic _copper at Nn'\\: York for 1908 was

POR STEAM AND ELECTRIC RAILWAY MONTREAL I3.20 ceénts. I'he price ‘at the close of
- the year was 14.18 cents.

The prospect is bright at the present

for a still larger copper production 1in
CONVEYING —~WASHING

COAL CUTTING — ELEVATING— bl b AN : :
MACHIN 'ER TRANSMISSION — SCREENING - ”‘f year 1909. but it _is evident ‘h‘"‘ the
CRUSHING—DRILLING—HAULING—Write for Catalogs Series principal preducers will, more than in re-
U " and mention subjects in which you are especially interested, cent years, gauge their operations |))’ the
THE JEFFREY MANUFACTUR'NG cu,' MONTREAL OUE consumption of the metal, which cannot
T O N Yy A AP P P SO Y W TP P L S W 2 TP O S/ TR,

at this time be safely forecasted.

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

TURNTABLES, ROOF TRUSSES
D E STEEL BUILDINGS
' ELECTRIC & HAND POWER CRANES
Structural METAL WORK of all kinds

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

1'

the ARMsTRONG o [0r0Nt0 & Hamilton Electric Cu.

PLANER JACK | CLAMP LATHE DOG
Motors &

Saves Can’t Jam.
Half of Time -

Levelling Easily
Work. Adjusted.
Dynamos
Down. Range.
Four Seven Sizes.
Sizes. 1-8 to 5 in. Moderate and slow speed

of high efficiency.

Either belted or direct
connected.

Repairs promptly exeouted
on all electrical apparatus.

Write for Catalogue 6

ARMSTRONG BROS. TOOL CO.

107 N. Francisco Ave., Chicago, U.S.A
*“The Tool Holder People -4

Toronto & Hamilton
Electric Company,
99-103 McNab St., North
HAMILTON, OxT,
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FIELD INSTRUMENTS
for Civil, Mining and Hydraulic Engineers and Land Surveyors ?I’I(‘)Ei/SA’Il!%NG

ENGINES

AND

DERRICKS

AND
CONTRACTORS’
MACHINERY

Address:

THE ROBERTSON MACHINERY CO., LIMITED

WELLAND, ONT.

k. “ e ﬁﬁ_
Iy

Bridge and Construction Department

THE PENNSYLVANIA STEEL CO.

STEELTON, PENNA.YU.S.A.

Design—Fabricate—Erect

All Structures of Steel

BOSTON, MASS, NEW YORK, N.Y.

70 Kilby St. 71 Broadway
No. 100 Reconnaissance Transit. $115.00 CHICAGO, ILL, PHILADELPHIA, PA.
A% &L E GURLEY 'PROY, N.Y Western Union Bldg. Franklin Bank Bldg.
- . ’ . -
Catalogues and Detailed Information on request SAN FRANCISCO, CAL. LONDON, ENGLAND
Please mention the Canadian Engineer when writing. 16085 Chronicle Bldg. 110 Cannon St.

Developm.ent. a“fj A Text Book on Roads
Electrical Distribution

of Water Power and Pavements
By :
LAMAR LYNDON By Prof. F. P. Spalding

PRICE $3.00

Professor of Civil Engineering in the

Pages, 317. 158 Illustrations.
ecs, | S University of Missouri

Part I.—Hydraulic Development. 51 Pg.

3rd Edition. Pages 340. lllustrations.
Part Il.—Electrical Equipment. 90 Pg.

Part IIl.—Descriptions of Hydro-Electric,
Generating and Transmission Plants.

Pg. 106. Price $2oOO

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

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

BOOK DEPARTMENT, CANADIAN ENGINEER, 62 Church St.

MONTREAL - TORONTO - WINNIPEG
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WHERE TO BUY.

(Continued from ‘page 2.)

Contractors
Cleveland Bridge & Engineering Co.,
Ltd., Darlington, England.
Metcalf Engineering Co., Ltd., Mont-
real, Que.

Converters, Rotary
Toronte & Hamilton Electric Co.,
Hamilton, Ont.
Conveyors
Babcock & Wilcox,
Cranes
Dominion Bridge Co., Ltd., Montreal.
Mussens Limited, Montreal, Que.
Northern Engineering Works, De-
troit, Mich.
Pennsylvania Steel Co., Steelton, Pa.
Structural Steel ‘Co., Ltd., Montreal,
Que.
Bamper, Regulators
Babcock & Wilcox, Ltd., Montreal,
D’Este Co., Julian, Boston, Mass.
Qerrieks
Dominion Bridge Co., Ltd.. Montreal,
Mussens Limited, Montreal, Que.
Northern Engineering Works, De-
troit, Mich.
Structural Steel Co., Ltd., Montreal,
Que.
Draughting Supplies
Berger & Sons, C. L., Boston, Mass.,
Hart Co., John A., Winnipeg, Man.
Drawing Materlal.
Keuffel & Esser Co., Hoboken, N. J.
Brills
Canadian Buffalo Forge Co., Mont-
real and Toronto.
Mussens Limited, Montieal, Que.

Dust Separators.
Canadian Buffalo Forge Co., Mont-
real and Toronto.
Drying Apparatus.
rgangdia't’xp Buffalo Forge Co., Mont-
real and Toronto,
Dynamos and Motors
Toronto & Hamilton Electric Co.,
Hamilton, Ont.
Eoonomizers
Babcock & Wilcox,
Eleotrio Apparatus
Hill Electric Mfg. Co., Montreal, Que.
Toronto and Hamilton Electric Co.,
Hamilton, Ont.
Eleotrical Supplles
Hill Electric Mfg. Co., Montreal, Que.
Phillips, Eugene F., Flectrical Works,
Ltd., Montreal, Canada.

Northern Engineering
troit, Mich.
Engineers, Consulting
Beaubien, Gaspe de, Montreal.
Francis, W. J. Montreal, Que.
Fuce, Ed. O., Galt.
Metcalf Engineering Co., Ltd., Mont-
real, Que.
Mitchell, C. H., C.E., Toronto, Ont.
Nold, Henry N., Hamilton.
Richmond, J. Stanley, Toronto.
Standard Inspection Bureau, Limited,
Toronto, Ont.
Engineering Instruments.
Keuffel’ & Esser Co., Hoboken, N. J
Engines
Canadian Buffalo Forge Co., Mont-
real and Toronto.
Mussens Limited. Montreal, Que.
Northern Engineering = Works,
troit, Mich.
Reavell & Co., Ltd., Ipswich, Eng.

Ltd., Montreal.

Ltd., Montreal.

Works, De-

De-

Petrie, H. W., Ltd., Toronto, Montreal,
Vancouver.
Fans and Blowing Apparatus

Canadian Buffalo Forge Co., Mont-
real and Toronto.

Feed Water Heaters and Purifiers

Babcock & Wilcox, Ltd., Montreal,
Fence, Fencing, Wire

Owen Sound Wire Fence Co.

Fire Brick and Clay

Leslie & Co., A. C., Montreal.
Forgings, Drop

Coghlin & Co., B. J. Montreal, Que.
Foundry Supplles

Mussens Limited, Montreal, Que.

Cenerators, Alternating and Direct Cur
rent

Toronto & Hamilton
Hamilton, Ont.
Heating and Ventilating Machinery.
Canadian Buffalo Forge Co., Mont-
real and Toronto.
Hoists, Electric an? Pneumatic
Northern Engineering Works,
troit, Mich.

Hydraulic Machinery.

Canadian Buffalo Forge Co., Mont-
real and Toronto,

Iron Bar, etc.
Leslie & Co., A. C., Montreal

Inspections
Standard Inspection Bureau, Limited,
Toronto, Ont.
Dominion Bureau, Montreal, Que.

Ladles

Electric Co.,

De-

Northern Engineering Works, De-
troit, Mich.

Mechanical Draft Motors.

Canadian Buffalo Forge Co., Mont-

real and Toronto.
Motors
Mussens Limited, Montreal, Que.
Toronto & Hamilton Electric Co.,
Hamilton, Ont.
Patent Attorneys
Budden, Hanbury A., Montreal, Que.
Ridout & Maybee, Toronto, Ont.
Planer Tools
Armstrong Bros.
I, U. S A.
Mussens Limited, Montreal, Que.
Poles, Telegraph and Telephone.
Lindsley Bros. Co., Spokane, Wash.
Sterling, W. C. & Son Co., Monroe,
Mich.
Portland Cement
Hartranft Cement Co.,
real, Que.
Posts
Lindsley Bros. Co., Spokane, Wash.
Presses, Hydraullo and Power
Mussens Limited, Montreal, Que.
Wood & Co., R. D., Philadelphia, Pa.
Pressure Regulators
D’Este Co., Julian, Boston, Mass.
Pulleys
Mussens Limited, Montreal, Que.
Pumps—Steam and Power.
Canadian Buffalo Forge Co.,
real and Toronto.
Mussens Limited, Montreal, Que.

Petrie, H. W., Ltd., Toronto, Montreal,
Vancouver.

Reavell & Co., Ltd., Ipswich, Eng.

Wood & Co., R. D., Philadelphia, Pa.
Purlfiers e

Babcock & Wilcox, Ltd., Montreal,

Wood & Co., R. D., Philadelphia, Pa.

Tool Co., Chicago,

Wm., Mont-

Mont-

Rallway Supplles

Coghlin & Co., B. J. Montreal, Que.
Mussens Limited, Montreal, Que.
Koppel Co., Arthur, New York City.

Rallways, Industrial and Portable
Koppel Co., Arthur, New York City.

Ratchet Drills, Universal

Armstrong Bros. Tool Co., Chicago,
Ill., U.S.A.
Mussens Limited, Montreal, Que.
Rock Crushers

Mussens Limited, Montreal, Que.
Rope, Manilla and Wire

Musse.s Limited, Montreal, Que.
Separators, Steam

Babcock & Wilcox,

Sewage Disposal
Cameron Septic Tank Co., Chicago,
IIl., U.S.A.
Sewer Pipe
Hamilton & Toronto Sewer Pipe Co.
Sheet Metal Work.
Canadian Buffalo Forge Co.,
real and Toronto.
Shovels, Steam
Mussens Limited, Montreal, Que.
Springs
Coghlin & Co., B. J., Montreal, Que.
Montreal Steel Works, Montreal, Que.
Steel, Speedicut High-speed
Montreal Steel Works, Montreal, Que.
Steel, Structural
Cleveland Bridge & Engineering Co.,
Ltd., Darlington, England.
Dominion Bridge Ce., Ltd., Montreal,
Hamilton Bridge Works Co., Hamil-
ton, Ont.
Pennsylvania Steel Co.
Structural Steel Co.,
Steel, Tool
Montreal Steel Works, Montreal, Que.
Mussens Limited, Montreal, Que.
Allen & Co., Edgar, Sheffield, Eng.
Stokers, Mechanlcal
Babcock & ‘ Wilcox, Ltd., Montreal,
Stone Crushers and Scresns
Mussens Limited, Montreal, Que.
Burveying Instruments
Berger & Son, C. L., Boston, Mass.
Gurley & Co., W. & L. E., Troy, N.Y.
Hart Co., John A., Winnipeg, Man.
Tanks, Steel and Irow
Structural Steel Co., Ltd., Montreal,
Wood & Co., R. D., Philadelphia, Pa
Ties, Railroad
Lindsley Bros. Co., Spokane, Wash.
Tool Crinders
Armstrong Bros. Tool .
., U.S.A. e Chta,
Track Jacks
Montreal Steel Works, Montreal, Que.
Mussens Limited, Montreal, Que.
Transformers
Toronto and Hamilton Electric Ce.,
Hamilton, Ont.
Transmission Machinery
Mussens Limited, Montreal, Que.
Toronto and Hamilton Electric Co.,
Hamilton, Ont.
Trucks

Ltd., Montreal,

Mont-

Steelton, Pa.
td., Montreal,

Northern Engineering Works, De-
troit, Mich.

Valves

Babceck & Wilcox, Ltd.. Montreal,

Wood & Co., R. D., Philadelphia, Pa.
Waterworks Supplies

Wood & Co., R. D., Philadelphia, Pa.
Wire

Coghlin & Co., B. J., Montreal, Que.
Wire Rope

Coghlin & Co., B. J., Montreal, Que.

Mussens Limited, Montreal, Que.
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BUFFALO PUMPS

STEAM — POWER— CENTRIFUGAL— TURBINE"

10 Vertical Pump 25

CANADIAN BUFFALO FORGE COMPANY
MONTREAL ano TORONTO

O T gt el L o e e O LR R R S AR

H. P. Motor

53P.

of

furnished the

I1lustration shows one
thirteen units
U. S. Reclamation

efor irrigation work

Service
at Deer-

field, Kansas, U.S.A. Guar-
antees of efficiency were
greatly exceeded and the

pumps are a noteworthy ex-
ample of the careful design
and execution of an impor-
the
efficiency

life of

tant order entrusted to

makers for high

sustained throughout

the pump.
Buy a ¢ BUFFALO."

Ask for Catalogue

LTo.

Fourth Edition, Revised ® Enlarged

| RNLROAD GONSTRUGTION

THEORY AND PRACTICE
* 16 mo, xvii + 777 pages, 217 figures, 10 plates.

Morocco, $5.00

PREFACE TO FOURTH EDITION. —In
this edition a very extensive revision hias been made
in the chapter on Earthwork. Table XXXIII, giving
the volume of level sections, has ‘been added to the
book, with a-special demonstration of the method of
utilizing this table for preliminary and approximate
earthwork calculations. A demonstratxon. with table,
; for determining, the economics of ties:has also been
w added. In accordance with thie suggestions of Prof.
R. B. H. Begg; of Syracuse University, additions
have been made to Table 1V, which facilitate the

solution of problems in transition curves. Very

" numerous and somefinies “extensive alterations and
additions, as well as mere verbal and typographical
changes, have been made in various parts of the book.
' The chapters on Economics have been revised to
make them conform to more recent estimates of cost
of operatxon. R «

A Book for the Pocket

R | L S ST SO N g

The 26th Edition of MoLesweRTH'S POCKET
Book or ENGINEERING FORMULAE is now ready, and
orders will be filled promptly.

There has been a most careful and complete re-
vision of this useful Pocket Book since the lastedition
was published and Civir, sMECHANICAL and EvLEc-
TRICAL EnGINeERs will find it, as heretofore, the best
and only real Pocket Book. Price, $2.00 net.

By Sir GUILFORD L. MOLESWORTH,
K.C.LE.

Past President of the Institution of Civil Engineers
Member of the Institution of Mechanical Engineers
Fellow of the University of Calcutta

Assisted by

HENRY BRIDGES MOLESWORTH,
M. Inst. C. E,

WITH AN ELECTRICAL SUPPLEMENT

By WALTER H. MOLESWORTH, M.lnst.,E.E.,M.lnst.M.E. '

v

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

CANADIAN ENGINEER
i MUNTREAL :

“TORONTO -

62 Church Street

'WINNIPEG

\
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Cedar Poles

FROM

“British Columbia”

The strongest, straightest and soundest pole that
grows in the “WORLD.” .

We can ship them East as far as Quebec and com-
pete with Eastern poles-40 ft. and longer.

In Ontario we can compete only on 35ft. poles
and longer.

In Manitoba—30 ft. and longer,

#n Alberta and Saskatchewan we are “IT” on all
lengths. ,

Don'’t be afraid of them. They are the leading pole
for City and Power line construction.

Yards on C.P. Railroad in British Columbia, Koote-
nay District. They are thoroughly ;seasoned.

We name delivered prices always and guarantee
immediate shipment.

Wirite for carload prices on our OQOregon Fir
Cross-Arms. )

The Lindsley Brothers Co.

Spokane, Washington

DO YOU KNOW THAT

THE CANADIAN ENGINEER

1.—Is the oldest and only Canadian Journal
devoted to Engineering. .

2.—That it is issued weekly.

3.—That the weekly market letters from Mon-
treal, Toronto and Winnipeg are corrected
every Thursday morning.

J 4,—That it is the only scientific journal which

publishes weeKly the orders issued by

the Dominion Railway Board.

5.—That it is the only Canadian Journal con-
ducting a department dealing with the
legal side of engineering and contracting,

6.—That it has a correspondence department
which is continually presenting new ideas
and correcting erroneous ones.

7.—That it has an engineeri
044 ngineering costs data

8.—That it deals with . engineering problems
peculiar to Canada, .

9.—Thatit is sent 52 times a year for $2.00.

10.—That if you are not a subscriber, we would
be pleased to send you sample copies,

Namejil. 3 i

- K&E
Engineering Instruments

The use of K & E INSTRUMENTS on nearly every
important engineering enterprise  is convincing proof of
their superior design and high quality of material, workman-
ship and finish, y

When in the markét for a new outfit we will be pleased
to give full particulars as to our instruments best suited for
your requirements.

Every requisite of the engineer for field or office.

Our complete catalog on request.

KEUFFEL & ESSERCO.

MONTREAL, 252 Notre Dame St. West
127 Fulton Street Ceneral Office & Faotories
NEW YORK HOBOKEN, N.J.
8t. Louls, 813 Looust St. = Chicago, lil, East Madison St.

8an Francisco, 48-50 S8econd Street '

Mathematical and Surveying Instruments
Drawing Materials Measuring Tapes

Portable Railways

KOPPEL STEEL CARS

IN CONJUNCTION WITH
Koppel Portable Track Systems

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

arthur  KOPPEL company
30 CHURCH STREET, NEW YORK, N.Y.
g - LARGE STOCK CARRIED IN

New York, Koppel, Chicago, San Francisco, Etc..




