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Ihe GANADIAN MANUFACTURER

The following Editions are published each month:
Machinery Edition,” ““ Office Edition,”” ‘' Construction and Equipment Edition.”

MACHINERY EDITION

DEVOTED TO THE PROBLEMS AND NEEDS OF THE MACHINE SHOP, FOUNDRY AND
PATTERN ROOM.

‘“Power Edition,” **

TORONTO, OCTOBER 23, 1908, New Series—Vor. 1. No. 7.

BERTRAM ROTARY PLANING MAGHINES

The Rotary Planing Machine illustrated above is of the most improved design and
embodies many features not found in other makes. The cutter head is driven by an internal
gear and pinion through spur gear direct to motor mounted on carriage, which has three changes
of positive geared feed and quick power traverse in either direction. A distinct new feature is
the use of spiral pinion and rack for the feed motion which gives a steady even motion to the
carriage and overcomes the sagging of a long screw. The above is our standard design of
machine for either fixed or on round base, and all sizes from 36 to 60 inches in diameter.

Write for full particulars.

The John Bertram & Sons Co., Limited

DUNDAS, ONTARIO, CANADA
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FOUR SPECIALIZED EDITIONS

Increases the value of The CANADIAN MANUFACTURER

The new plan of publication of THe CaNaDIAN MANUFACTURER makes the paper
practically a weekly, with all the accompanying valuable features. Four Editions are
published each month.

* POWER EDITION — 1st week — For Manufacturers and other Power Plant Owners,
Electric Light Companies, Engineers and Superintendents of Power Plants.

¢ OFFICE ED.TION—2nd week— Devoted to Office Work, Manufacturing Systems,
Cost Systems, Time Systems, Methods of Selling, Methods of Buying.

¢ MACHINERY EDITION—3rd week—Chiefly for Manufacturers of Iron Goods, and
Superintendents and Foremen of Machine Shops and Foundries.

¢ FACTORY AND MILL EQUIPMENT AND CONSTRUCTION EDITION—4th week
Of very great value to Manufacturers of all kinds, including Brick-yards, Flour Mills,
Planing and Saw Mills, and to Superintendents of any factory or mill. The name suggests
exactly the class of material which will be published.
No MANUFACTURER, never mind what he makes, can
afford to be without THE CaNADIAN MANUFACTURER as it is now
published.
No SUPERINTENDENT but will find information to

help him in his everyday work in all or the greater number of these
editions.

The SALES DEPARTMENT of any manufacturing concern
will find the CAPTAINS OF INDUSTRY pages, which appear
every week, in each edition, of very great value in locating new
customers. Through this department new buyers are found for mill
and factory equipment, power plant 2quipment, office equipment,
bank fittings, church fittings, etc.

WEEKLY NEWS of this kind is supplied to manufactur-
ers in no other paper in Canada.

In ONE PAPER A MANUFACTURER can get practically FOUR PAPERS, one
for each of the four important departments of his business, at the same time gets a WEEKLY
NEWSPAPER.

In ONE PAPER A SUPERINTENDENT can get practically FOUR PAPERS,
one specialized in each of the lines of work over which he has control, i.e, factory cost
systems and manufacturing systems, power plant operation, machine shop and foundry
operation, and the building and equipping of his plant,

ALL FOR ONE DOLLAPR PER YEAR

SUBSCRIPTION PRICE of one dollar per year will give Tue Canapian Manu-
FACTURER, including all four editions.

SEND YOUR SUBSCRIPTION NOW

The CANADIAN MANUFACTURER PUB. CO., Ltd. |

McKINNCN BUILDING TORONTO '




October 23, 1908. THE MACHINERY EDITION.

24" WHITCOMB-BLAISDELL
Planer with 8tCOND BELT
DRIVE. All shafts, Gears
and Pulieys can be re-
movaed in a few minutes.
SIMILE DESIGN AND 8IM-
PLE CONSTRUCTION.

MACHINE
TOOLS

SEND FOR PARTICULARS.

Whitcomb-3laisJdell Engine Lathe. We have in stock 18x8 and 20x12 Laches of this Siyle. Sena for rrices.

The A. R. WILLIAMS MACHINERY Ciiis

Head Office : Front St. West, TORONTO Branches : Montreal, Winnipeg, Vancouver} }

When Writing Advertisers Please Mention The Canadian Manufacturer.
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B.&S.

Presses

Write for
Prices on
Presses,
Dies and
Tools

The above eut represents our No. 18 Inclinable Power Press, Manufacturers of

with positive knockout in slide and treadle lock HIGH GRADE M‘ACI'"NE TOOLS
W. H. BANFIELD & SONS,

120 Adelaide St. West LONDON MASE!HE TOOL CO.
TORONTO, CAN HAMILTON, b4 CANADA

The Jones & Lamson
or Hartness Type

FLAT TURRET LATHE

Built absolutely as perfect as the U.8. machine

Ask for Catalogue

frem The Stevens Company of Galt, Ltd.
GALT, - - ONT.

STAY BOLT TAPS, sll diameters and lengths up to 94 inches.

SPINDLE STAY BOLT TAPS and TAPS for Screw
e e — Machines, and TAPS for all uses,

Regular and Full Mounted Reece and Derby Plates, Bieyecle
and Machinists’ Plates, ete., ote.

.
THREAD
i ) REAME R | _TAPER | STRAIGHT SHANK

Rock Island, Que. - e ——— kA%

When Writing Advertisers Please Ment) The C di

FULL MOUNTED
DERBY SCREW PLATE NO. 119.

| 5, 3 7/1:4 14 L) 3 s |
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Special Machinery

FOUNDRY RUMBLER

We Design and Make to Order almost anything
in the way of

Special Equipment

Moulding Machines Jib Cranes
Ilron Flasks Power Haulage Drums
Turn Tablzs Car Pullers

Etc., Etc.

When in the market ask us what we can do.
We make no charge for advice.

Dodge Mapufacturing bo.

ENGINEERS, FOUNDERS AND MACHINISTS
TORONTO MONTREAL
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UNION DRAWN STEEL CO., Limited

MANUFACTURERS OF

— ‘:}9 Bright Finished Steel
> Shafting and Shapes

Send for Price List

LARGE STOCK OF

ks ny N oy i Office and Works HAMILTON, Canada
Squares, (\ 4 exagons, 0z

SHAFTING
Cold-D:awn | aﬁd

Die Rolled Steel

Rounds, Squares,
Hexagons and Flats

Will run in a wet

J| place and give better

" |l satisfaction than any

| other belt made.

WRITE FOR BOOKLET

| About “AMPHIBIA"
| Waterproof Belting

Get our Prices on any size.

Canadian Drawn Steel Co, | Sadler & Haworth
HAMILTdN, ‘CANADA /’ \| TAwnERS AND MANUFACTURERS

MONTREAL TORONTO

NORTHERN ALUMINUM CO., Limited

Shawinigan Falls, P.Q. Business Office Pittsburgh, Pa.

m—— A LU MIIN U M ==

INGOTS — SHEETS — TUBING, ETC.

Alyminum Stamped, Cast, Spun Articles of any Description to Order.

ALUMINUM WIRE and CABLES for ELECTRICAL CONDUCTORS

When Writing Advertisers Please

Mention The Canadian Manufacturer.
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THE CANADA CHEMICAL MANUFACTURING CO., LIMITED

MANUFACTURERS OF
COMMEROIAL QUALITY OHEMICALLY PURE QUALITY

ACIDS AND CHEMICALS

ACIDS :—Sulphuric, Muriatic, Nitric, Mixed, Acetic, Phosphoric, Hydro-fluoric.

CHEMICALS :—Salt Cake, Glauber’s Salts, Soda Hypo, Silicate, Sulphide, Epsom Salts, Blue Vitriol, Alumina
Sulphate, Lime Bi-sulphite, Nitrate of Iron, C.T.S, and Calcium Acid Phosphate

Chemical Works and Head Office Sales Office Warehouses

LONDON TORONTO TORONTO AND MONTREAL

casseLLa coror comeany || |WIRE CLOTH

AND

WIRE WORHK

IANAANV\E

!‘ ’9’”"{ o A
;‘QQQ/" .
; " \‘?/‘/ = Office Railin -
” \¢ \ "/ ="
DOOCOX]
RN
e X

(Amerioan Branch of Leopold Cassella & Co., C. m. b. H,)

ARTIFICIAL

DYESTUFFS

New York, 1s2-184 front street.
Boston, 68 Essex Street. i
Philadelphia, 126-128 south Front . YOOOK] conorote
Pr OVidﬂnqe, 64 Exchange Place. ‘A ‘ "\’A‘ﬂ

Atlanta, a7 North Pryor Street. INQUIRIES SOLICITED, SEND FOR CATALOGUE.

Montreal, 59 wiliam Street CANADA WIRE COODS MFG. CO.

HAMILTON.

poses, Bank and

mental Brass and Iron
Work, Riddles and
Screens. Wire Bond-

ing for reinforcing

THE NICHOLS CHEMICAL COMPANY

|
] LIMITED

Head Office—222 8T. JAMES 8T., MONTREAL. Works-CAPELTON, P.Q.

Sulphuric, Muriatic and Nitric Acids, Glauber’s Salt, Salt Cake, Mixed Acid for
DYNAMITE MAKERS, Etc.

AQENTS FOR STAR and TRIANGLE BRANDS PUREST AND STRONGEST

BLUE VITRIOL. PAPER MAKERS’ ALUM.

all Corr da to the Head Office, - MONTRBEAL
When Writing Advertisers Please The C ai
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receiving order.
for your work.

LOW CARBON

TEEL CASTINGS

MADE BY THE FAMOUS OPEN HEARTH BASIC PROCESS.

Any casting from § pound up to 4000 lbs. supplied from two days to a week after
Rusl. orders may be delivered in one day. We will be glad to quote prices

BESTSTEELCASTING CO., LIMITED

VERDUN, MONTREAL,

QUE,

THE ALGOMA STEEL CO., Limited

SAULT STE. MARIE, ONT.
is now booking orders for

STEEL RAILS

For deliver Luring the Season of 1908

Parties intending purchasing will find it to their inter
ests to let us have their specifications at an early date so
a8 to ensure desired deliveries.

DRUMMOND, McCALL & CO.,

UFFICE General Sales Agents.

Canada Life Bullding, MONTREAL,

CANADA IRON FURNACE CO., uimited

Montreal, Radnor and Three Rivers

Manufacturers of the well-known

“C I ” Three Rivers
e 4+ XL . (Charcoal

Pig Iron

UNSURPASSED IN STRENGTH BY SWEDISH, RUSSIAN
Ot AMERICAN CHARCOAL IRON,

Offices: Canada Life Insurance Building, MONTREAL.

Suitable tor Car Wheels, Cylinders
and Fine Castings, where the ut-
most strength [« required.

FOR GENERAL MACHINE

shop work there is no better steel
made than the Scott Brands of
Crucible Tool Steels. Made in all
grades. Large assortment on hand
for immediate shipment,

Send for our Monthly Stock List

THE
BOURNE-FULLER CO.
IRON, STEEL,

PIG IRON,

COKE.

Cleveland, Ohio.

Pittsburgh Office, 1126 Frick Bldg.

Hot Pressed Nuts, Cold
Pressed Nuts, Set
Screws, Cap Screws,
Engine Studs, Coup-
ling Bolts.

Have you any small special pieces that are costing you too much to
make ! If so, send us sumples and ask for quotation.

THE JOHN MORROW SCREW, Limited

Ingersoll, Ont.,, and Montreal, Que.
Also operating Ingersoll Nut Co,, Limited, Ingersoll, Ont.

Special
Manufacturing
to Order

STAMPINGS

No matter how hard a stamping problem you put up
to us, the chances are we can satisfy you. Many
people use stampings in place of castings and find tl?em
more satisfactory and often cheaper. Send blue prints
and samples and let us quote you.

" The Silent Partner is an interesting Little Magasine. We send |

it Free—When there's a reason. |

THE GLOBE MACHINE & STAMPING CO.,
977 Hamilton §t, CLEVELAND, OHIO

When Writing Advertisers Please Mention The Canadian Manufacturer.




#" October 27 1908.

THE MACHINERY EDITION.

No. 1 Column Drill

Sensitive Drilling Machines

To the Manufacturers of Canada:
Why not buy sensitive drill presses
made in Canada, which have time-
saving features that no other similar
machine on the market possesses.

These machines will
take any dnll with

No. 1 taper shank,
directly in the spindle,

which is accurately
bored to suit.

When used with chuck,
any size from No. o to

Y inch straight shank
drills may be used.

No. 1 Bench Drill

THE ONLY DRILL PRESS ON THE MARKt:r ON WHICH THE TABLE
TURNS COMPLETELY AROUND THE COLUMN AT ANY POINT

‘ Write for Catalogue (Just issued) and Discounts

THE HAMILTON TOOL GO., LIMITED

HAMILTON, CANADA

When Writing Advertisers ’lease Mention The Canadian Manufacturer.
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BUYERS' GUIDE anp DIRECTORY

This Depirtment has been started to bring together those who have to sell specialties

for tha factory, mill or foundry and these buyers who are **in the market ”

lines.
of the paper.

for such

Readers of this paper will find this department one of the most useful features
Mention the paper when you make enquiries of advertisers.

Metal Specialties Hardwood Flooring Vieos
cHADWIcK Bﬂns HAMILTON Hardwood Flooring — End Matched Hen:vhl\gl:n.
) ONTARID Bored, Polished and Bundled Drill Vises

% Foundera and
M al Spinners, Stampe

P erns, Special Tools
It will pay you to write us for anything in
Brass, Copper, Alaminum, Zine, Steel or
White Metal,

Bench Power Press

W. H. BANFIELD & SONS

Machinists and Die Makers
Makers of Power, Drop
and Screw Pr .

120 Adelaide Streot West
TORONTO

SIEMON BROS., LIMITED

82 Confederation Life Bldg.,
TORONTO

Wiarton,
Ont.,

Miller Vises
Pattern
ines
Get Our Prices.
The Stevens
Mfg. Co,, Limited
QALT, ONT,

Makers

Taps and Dies

TAPS OF ALL KINDS
A.8 JARDINE & CO., Hespeler, ont

Wire Cloth

C. H. JOHNSON & SONS, LIMITED
8. Menry, Montreoal
Makers of
iron, Brass and Copper

WIRE CLOTH

Engraving and Die-Sinking

Sheet Metal Dies

Plating

TORONTO STeNe, ™ WORKS, Ltd.
(I. 0. FELL & CO.)
Rubber and Steel Stamps
Seals and Brands. Memorial Brasses.

ERNEST SCOTT
145 Bleury §t,, - MONTREAL
Machinist and Tool-Maker

Dies for sheet metal work, Stampings and

Electro and Close Plating on all
Metals

Brass Finishing and Spinning
Carriage Lamps Made and Repaired

P. HENT

Door Plates. light manufacturing, Special machinery
137 Church Street, - TORONTO designed and made to order, 87 Vitre St. W., MONTREAL
Fire Brick Scales Wood Patterns

ONTARIO LIME ASSOCIATION
Builders’ Supplies
Dealers in Scotch and American Fire
Brick, Fire Clay, Fire Tile and Cupola
Blocks. Always a full stock on hand,
118 Esplanade Street East, TORONTO

Phone Main 5473

THE GURNEY SCALE COMPANY
Estallished 1856
Mnnu'-cmn":- of

STANDARD SCALES

HAMILTON, Ont,, Canada

WOOD PATTERNS
ALL KINDS

High Grade; Right Prices; Prompt Delivery

THE HAMILTON PATTERN WORKS
HAMILTON, ONT.

Fire Doors

Rivets and Steel Products

STANDARD
AUTOMATIC
FIRE DOORS

Approved by
Underwriters
Richards ¥ fg. Co
446 St. Paul St.
Montreal

The PARMENTER& BULLOCHCO., Ltd.
GANANOQUE, ONT.

Iron and Copper Rivets,Iron and Copper Burrs,
Hifurcated and Tubular Rivets, ‘Wire Nails,
Copper and_Steel Boat »nd Canoe Nails,
Escutcheon Pins, Leat) er 8hoe and Overshoe

Buckles, Bit Braces, Felloe Plates.

Galvanizing

WORK AND

ENGINE & PUMP CO,

TORONTO, ONT LiMiTED

Hack Saws

Roofing Materials

LOCKERBY & McCOMB

Tarred Felt, Building Papers,
Ready Roofing, Carpet Felt,
Pitch and Coal Tar.

65 SHANNON ST., Montreal

Abrasive Wheels

Cuts Bars 6x6 Inch
Round or Square
] Needx no stiention af-
ter work ix flat in vi-e
Automntic stop when
piece is cut off,
Improved arm keeps
raw peifectly in line at
all time«. Get Prices.
D. McKenzie, Guelph, Ont.

CANADIAN HART WHEELS, IIMITED
452 Barton Btreet, HAMILTON
Corundum and Emery Wheels
Grinding Machinery

Operating
Canadian Cornndum Wheel Co., Limited

Hart Corundum Wheel Co.. Limited

When Writing Advertisers Please )

Textile mill Crayons

ANY COLOR OF CRAYON

that you want can he obtained from us.
We nre specinlists for Cotton, Woolen
and Worsted Manufacturers. No trou-
ble to send samples,
LOWELL CRAYON CO,, - Lowell, Mass.
Original Manufacturers.

Fire Brick

Fire Brick, Stove Linings,
Locomotive Arch Blocks,
Soecial Fire Bricks,
Muffies, Boiler Biocks

Unusual and out-of-the-way orders a specialty.

Montreal FireBrick & Terra Cotta Co.
St. Elizabeth and 8t. Ambrose Sts., Montreal

Gears

RAWHIDE
»GEARS

MANUFACTURED BY
THE HORSBURGH
& SCOTT CO.
Cleveland, Ohio.

i The C di

rer.
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Buyers' Guide

THIS MACHINERY EDITION

Paper

CANADA'S MANUFACTURERS
1909 = Industrial Blue Book - 1909
BUYER'S GUIDE

Published on Subscription only

The Manufacturers List
Montreal and Toronto, Canada.

Co.

Toronto Paper Manufacturing Co.,

Cornwall, Ont.

ufacturers of Kngine Sized Suy
White and Tinted Book Paper: !
and Cream Laid and Wove Foolscaps, Account,
Knvelope and Lithographic Papers, ete.

Office Furniture

= FHURCH & LODGE FURMITURE

DG STORE FrTGs, L #ngSEND FOR CATA!

Paper

Writing Paper

The ROLLAND PAPER CO.
HIGH GRADE PAPER MAKERS
Makers of

Superfine Linen Recory ™
“ Karnscliffe Linen Boad '
“ Kmpire Linen Bond *

“t olonial Bond "
Grand Prix, P

QUEBEC MONTHEAL

1900,
TORONTQ

An Advertising Axiom

Steel Concrete Engineers

Trussed Concrete Steel Company
OF CANADA, LIMITED

Manufacturers of Reinforcing Steel
Concrete Engincers
28 JORDAN ST., TORONTO

Offices : WALKERVILLE

Testing of Materials

Chemical and Physical Testing of Iren, Steel,
Alloy#, Cement and Materials of all kinds,
THE TORONTO TESTING LABORATORY,
Limited, 18 Saturday Night Buildiug.
Associates : The Detroit Testing Laboratory
Prompt Service. Accurate Results,

Our prices areright  Write for quotationsan
get synopsis of our yearly contract plan.

Paints and Varnishes

WM. BARBER & BROS.

Qeorgetown, Ont.
Manufacturers of . . .

Book and Fine Papers

Talk to the buyer of the line you
want to
listen to you—when he is reading
THE CANADIAN MANUFACTURER,

to sell, when he wants

THE CANADA PAINT CO,,

Limited
OIL CRUSHERS, LEAD GRINDERS

Color Manufacturers, Varnish Makers

Montreal Toronto Winnipug

Patent Attorneys,
Constructing Engineers,
Builders, Architects, Auditors, Accountants, Etc.

PROFESSIONAL DIRECTORY

Engineers, Hydraulic and
Contractors and

Mechanical and Electrical

Chemicval and Mining Experts,

EDWARDS, MORGAN & GO,

CHARTERED ACCOUNTANTS
18-20 King 8t. West, Teronto
Phone Main 1168
EDWARDS & RO~ ALD, WINNIPEG

PATENTS

TRADE MARKS, Etc.
HANBURY A. BUDDEN

NEW YORK LIFE BUILDING,
MONTREAL.

CHARLES H. MITCHELL, C.E.

Member

r Canadian Society Civil Enginee
Member rican Society Civil Kngine
Assoc. American Inst. Kle trical Engineers,
Hydro-Electric Engineer
Rooms 1004-5 Traders Bank Bidg.,
Teluphone Main 7396 Toronto

C.J. FENSOM, M.E.

Consulting Engineer

ABERDEEN CHAMBERS, - TORONTO
Office, - - M. 1923
Phones { Reuidence, N. 2967

Machinery Designed, Supervised, Inspected and
Contracted tor. Tests, Re n()l[n Klectric Light
Plants, Power I'Iunha umping Plants,

H Bow -HV M. Can, Soc. C, K.
A, \\'.l':w'vm( B. A, C. E,, AM. Can Soc. C. E,

BOWMAN & CONNOR.
CONBULTING C'VIL ENGINEERS

Fireproof Mill Buildings in Steel and Con-
crete, Waterworks, wvmx- Klectrie Plants,
Bridges and Fo

CEME

u I.Aluvk\lmu
36 Toronto St., Toronto. Tel. Main 5724
Branch Office, Berlin, Tel. 122R

RODERICK J. PARKE
AM, AMER. INsT. K.E,

A.M. Can. Soc. C.E.
CONSULTING ENGINEER
Continental Life Blde, - TORONTO
Long Distance Telephone,

FOR MANUFACTURERS :—lle-ign and Con
struoting Indnstrial Plants—-Lighting—Power
Transmission — Factory Power Distri-

bution — Steam Plants — Hydraulic
Powers.
TESTS - REPORTS - _VALUATIONS

Cable Address, ‘‘Rodparke,” W. U. Code.

CHARLES BRANDEIS, C. E.
A. M. Can. Boc. C.E,
MeM. AMER. ELECTRO-CHEMICAL S0C,, ET(
CONBULTING ENGINEER
To Provincial Government, Municipalities, ete

Estimates, Plane and Supervision of Hydraulic
and Steam, Electric Light, Power and Kailroad
Plants, Waterworks and Sewe:

Arbitrations, Reports and ~pw ifications,

6263 Guardian Building, MONTREAL

ROBERT W. HUNT & CO.
Burcau of Tnspection, Tests and Consultation,

66 Broadway, New YOrk; 1121 The Rookery.
CHIC um. l\{unnnmnlnsh\ Bank thg PrrisRURGH ;
Norfolk House, Cannon St., E.C. LONDON.
Innm-(lmn of Hu”- and l‘untamnp Cars, Loco
motives, Pipe, ete.; Bridges, Buildings and othe:
Structures. Cl hemieal and Physical Laboratories.
Reports and estimates on properties and processes.

A. C. NEFF & CO.,
CHARTERED ACCOUNTANTS

Phone Main 1880.
Audits and Investigations a Specialty.

Established 1848

BRADSTREET'S

Capital and Surplus, $1,5600,000
(OMoes Throughout the Civilized World.
EXECUTIVE OFFICES,

346 & 348 Broadway, New York City, U.S.A.

CORRESPONDENCE INVITED,
OFFICES IN CANADA :
Calgary, Alta.
Halifax, N.8. Hamilton, Ont.
L d Ont. Montreal, Que.

Ve solicit the iness of Manufacturers,
Engineers and others who realize the advisabil-
ity of having their Patent business transacted
by Experts, Przhmlnnl:y ldv(c: free. Charges

Ourl i sent upon re-
wlrll. Marion & Marion, ch 'd., New York Life
\dg, Montreal ; and Washington, D.C., U.S.A.

TRADE MARKS

ATENT and DESIGNS

FREE Set of Sketching
Instruments to each In-
ventor,

C. C. COUSINS

N.Y. Life Bidg. MONTREAL, Canada

Oht. Q Que.
8t. John, N.B. Toronto, Ont.
Vancouver, B.C. Winnipeg, Man.

DOORS

METALLIC ROGFING C?

TORONTO (‘ANADA

ORNAMENTAL

RE PROO

Fi

When Writing Advertisers Please Mention The Canndian Manufacturer.
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“TRIMO” ARE STANDARD TOOLS
TRIMO PIPE CUTTER CATALGG No. 80

ECONOMY AND DURABILITY NO THREAD IN FRAME
OR ROLL BLOCK

A SMALL
INTERCHANGEABLE

DROP-FORGED NUT IN THE FRAME

STEEL FRAME B g e I

THIS CUTTER IS CONVERTIBLE FROM A ROLL CUTTER INTO A 3-WHEEL CUTTER

TRIMO CHAIN WRENCH

STRONGEST OF CHAIN WRENCHES

THE CHAIN POCKET IS IN THE
DROP FORGED STEEL PANELED HANDLE

THUS BRINGING THE STRESS ON THE STRONGEST POINT

"o TRIMONT MFG. CO. .voit s~ Roxbury, Mass.

o

PRIZE MEDAL & HIGHEST AWARD PHILADELPHIA, 1876, FOR SUPERIORITY OF QUALITY,

SKILFUL MANUFACTURE, SHARPNESS, DURABILITY, & UNIFORMITY OF GRAI!‘ : TH E TELEPHONE
GENUINE EMERY i o et &t vt
OAKEY'S Flexible Twilled Emery Cloth. |_|] NG []|S'|' A N E[ T[L[PH[]N[ S[Hw [:[

OAKEY'S Flint Paper and Glass Paper.

has no equal for the facility it affords in busi-

OAKEY'S Emery Paper, Black Lead, etc. ness life.
Full particulars as to rates and service at the
Manufacturers: JOHN OAKEY & SONS, Limited, nearest office of the
Wellington Mills, LONDON, ENGLAND.
Enquiries should be addressed to BELL TELEPHONE COMPANY
JOHN FORMAN, 708, Craig Street, Montreal. OF CANADA.

The “ Dreadnought” Patent Milling File

The SIMPLEST and MOST RADICAL IMPROVEMENT ever made
in FILES. So remarkable is the work done with this File that it is
described as a HAND MILLING TOOL rather than a File.

SEND FOR PRICES AND TERMS,

J. H. HANSON, TILLEY CO., Limited, **’MoxTaEAL""

When Writing Advertisers Please Mention The Canadian Manufacturer.
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HIGH GRADE

MACHINE TOOLS

Brown & Sharpe
Universal
Milling Machine

John Bertram &
Sons Co.

Heavy Duty
Direct Connected

We are Sole Canadian Sales Agents for

The John Bertram & Sons Co,

Builders of Heavy Machine Tools such as Planers, Boring Mills, Shapers, Lathes, Punches,
Slotters, Upright Drills, etc.

The Niles-Bement-Pond Co,,

Builders of all kinds of Heavy Machine Tools.

The Pratt & Whitney Co.,

Builders of Automatic Machines, Surface Grinders, Precision Lathes, Turret Lathes, Milling

Machines, Thread Milling Machines, Multiple Drills, etc.

The Brown & Sharpe Mfg. Co.

Builders of Universal Milling Machines, Universal Grinders, Gear Cutting Machinery, Screw
Cutting Machinery, etc.

We carry a large stock on hand.

Plans and specifications furnished on application.

the CANADIAN FAIRBANKS CO., Limited

444 S8t. James Street, Montreal
TORONTO ST. JOHN, N.B. WINNIPEG CALCARY VANCOUVER

When Writing Advertisers Please Mention The Canadian Manufacturer.
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CANADIAN BILLINGS & SPENGER, Limited

WELLAND, Canada

Genuine “B & S” COMBINATION PLIERS. Drop Forged
from Tool Steel. Every pair guaranteed

TRADE MARK

Turnbuckles, Drop Forged
from Solid Steel. Absolutely free from welds

Send Blue Prints or Models for Estimates on Your DROP FORGINGS

ANNOUNCEMENT

Our new Factory, located at St. Catharines, Ont., will
be ready for operation on QOctober 10th, and will be the

most up-to-date plant of its class in America.

Our largely increased facilities will enable us to serve

the trade more promptly than ever before. |

The Whitman & Barnes Mfg. Co.,

Canadian Factory and Sales Office:

St. Catharines, Ont. W8B

When Writing Advertisers Please

Mention The Canadian Manufacturer.
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Industrial Education Situation in Canada

An Account of What Has Been Done for Technical and Industrial Education
in Canada as a Result of the Movement Started Four Years Ago by the

C.M.A.; and an Explanat.on of the Situation as it Now Exists.

A Com-

mission of Three to be Appointed to Investigate; Funds now Being Ralsed.

One of the most important problems before the manu-
facturing interests of Canada at the present time is that
of trade and technical education, For the past four years,
the matter has been given considerable attention by the
Canadian Manufacturers’ Association, and during those
four years very considerable work has been done towards
organizing a movement which will result in the accom-
plishing of something.

It looks now as if these efforts had finally culminated
into something definite. At first it was aimed to accom-
plish something through the Dominion Government, as
it was felt to be a national question; but constitutional
difficulties arose, and the Provincial Governments
are being approached individually by the Committee
appointed at the last convention of the Canadian Manu-
facturers’ Association held in Montreal in September
of this year

Prospects are bright for the raising of the necessary
funds to thoroughly study the needs of the various
provinces, and to investigate thoroughly systems of
trade and technical education existing in other countries,
in order that scme system may be devised which will
fill the requirement of different sections of the Dominion

A Histdnry oF

The object of the present article is to discuss the
various steps leading up to the present situation, and
to explain that situation thoroughly as it now stands.
This, no doubt, will prove of very great interest to many
manufacturers throughout the country

The movement was started formally in 1904 at the
annual convention of the Canadian Manufacturers’
Association in Montreal, when the following resolution
was passed:

“Whereas the importance of technical education to
the manufacturing industries warrants and requires
the establishing of modern, thoroughly equipped technical
schools throughout Canada: and

“Whereas the instituting of a general system, with one
standard curriculum, requires that all the schools should
be under one central management; and

“Whereas it is the function of the Federal Govern
ment alone to properly organize such a system of schools
throughout the Dominion:

“Therefore, be it resolved that the association should.
through a special committee, investigate the subject of
technical education, as it is dealt with in other countries,
with a view to recommending early action on the part
of the Dominion Government in inaugurating a national
movement for a standard system of technical education
in Canada.”

As is clearly shown in this resolution the aims of the
Association in the first place was to gain the interest
and support of the Dominion Government in the move-
ment.

now

THE MOVEMENT,

STANDING COMMITEE APPOINTED.

A standing committee was appointed at the same
convention, composed as follows: 8. M. Wickett, chair-
man; Alfred Burton, Thomas Findley, Gerhard Heintzman,
Harold Van der Linde, J. P. Murray, Geo. A. Howell,
W. F. MacKay, W. T. Whitehead, L. H. Packard, and
Wm. Pakenham.

This committee presented a report the following vear

at the convention in Quebec. This report dealt chiefly
with the importance of the part p'ayed by technical
education in the industrial develcp nent of Germany
England and the United States. Tnis report concluded
with this recommendation:

“That the Dominion be requested to
appoint a Commission to report on the best method for
establishing a comprehensive national svstem of technical
education to provide Canadian industry and commerce
with teained assistants from amongst the (anadian
people, and thereby aid in developing Canadian industry
and do away with the present condition of affairs, which
compels emplovers to go abroad for men to occupy the
more responsible and more remunerative positions in
Canadian enterprises.”

THi

This recommendation having been approved of, a
memorial was drawn up and presented to the Govern-
ment on May 11, 1906, pressing for the appointment of
a Commission of enquiry Various arguments with which
the members of the alreadv familiar were
advanced in support of the petition, in addition to which
an effort was made to anticipate the objections which
it was known would be raised on constitutional grounds
In this connection it was shown

(1) That the B.N.A. Act need be no barrier to action
for while it left education to the provinces, it entrusted
the regulation of trade and commerce to the Dominion
and technical training was in a substantial
part of the national industrial polie

(2) That the examples of other countries having
federal governments, such as Germany and the United
States, amplv justified the Dominion in giving aid to
industrial edueation;

(3) That by establishing experimental farms and
biological research stations, by conducting an engineering
course at Kingston, by contributing to the support of the
Railwav Department of MeGill University, and in other
wavs, the Dominion Government had already evinced a
direct interest in our educational problems, thus making
its own precedent

This memorial was endorsed by
of the Canadian Manufacturers’
Canadian Trades and

Government

MeEMoriAL oF 1906

Association are

measure a

each of the branches
Association; by the
Labor Congress; bv the leading
universities: b~ twentv-eight Boards of Trade in Canada;
and bv the Press. This goes to show the hearty support
the work of the Association was receiving

Expeavor 1o INTEREST DomMiNiON GOVERNMENT.

Meanwhile an active canvas of members of the Cabinet
and of private members was carried on at Ottawa; and
from the opinions expressed the Technical Education
(‘fommittee of the Canadian Manufacturers’ Association
believed that good headway was being made. But in
the fall of 1907 the question assumed a different aspect
from the result of an interview a deputation from the
Toronto Reform Association had with the Premier on
the question. The Aifficulty revealed itself in a decided
reluctance on his part to depart from his traditional
poliey of safeguarding provincial rights. This led the
committee of the C.M.A. to seek the individual svpport
of the Provinces. As a result British Columbia, Alberta,
New Brunswick, Nova

Saskatehewan, Manitoba, Ontario
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Scotin and Prince  Edward Island, all endorsed the
]HH]v‘l\.nl m writing while the committee had the assur
ance from a member of the Quebee Cabinet that that
Provinee would offer no opposition, provided the rights
of the provinces in the matter of instruction under
the British North America Act were not impaired

I'he possession of these letters made the Committee
reasonably sure that no further trouble would be ex

perienced
up in

but in spite of these when the question came
Parlinment, the debate the
adjourned before anything came of it, and the Premier
subsequentlv informed a deputation representing the
Technieal Edueation Committee that serious constitutional

on resolution was

difficulties stood in the way
Reronrt

At the of the Canadian Manufacturers’
Association in Montreal in September of this vear, this
standing Technical Education Committee made a report
showing the progress that had been made and recom-
mended that the Canadian Manufacturers’ Association
should itself appoint a Commission of Enquiry on Indus
trial Eduecation funds to be raised by the
Association by application to the Provinces and by an
Association grant

The latter part of the report of the committee dealing
with the appointment of a Commission is as follows:

“Meanwhile a thoroughly practical and
broad-based system of industrial education is inereasing
ll:l' .’V- (‘:“ \\".’H"'llli]‘l\il"l"«l]l"":l\ "'1”‘ as \\4'\I|”H\‘l
the importance of conserving
upon the converting of our raw

oF Commrrree AT MoNTrREAL, 1908

Convention

the necessan

the need for

byve-products consequent
materials into merchant
able |rl(v1121l ts, because we make little or no effort to utilize
waste.  While our greatest commercial competitors
aided, by institutes of derive handsome
profits from the manufacture of by-products, we, through
lack of those aids, are comp lled to see prospective profits
thrown on the serap heap. In spite of walls of tariff pro
tection, foreign-made goods of a kind that should be and
are being made in Canada keep coming into this country
and ‘|I~;l\:|"‘lnﬂ those of home ]vl'w]!lr(llrll. to the detriment
of the Canadian artisan and the Canadian manufacturer
That this is possible is due, to a considerable extent, to the
greater efficiency of the labor which the foreign manufac
turer is able to command. By it his cost of production is
reduced to a point below anvthing that the most
careful and skilful factory manager can hope to attain
under present conditions in Canada

“What makes it all the more unfortunate is that
we, as a country, ¢

are

research, to

away

while
wre not abreast of the times in respect of
this great problem, our competitors abroad are forging
further and further ahead, not simply under the stimulus
of private initiative, but with the active encourag
of administrative officers
Roosevelt

end
President
‘must consist in the development of physical
labor so that it shall represent more and more the work
of the trained mind in the trained hody
training, to encourage in every

‘Progress,” savs

To lrl'll\i"" such
vay the production of new
men whom it alone can produce is to show that we have
a true conception of the dignity and importance of labor
The printer, the electrical worker, the house-painter,
the foundryman should be trained just as carefully as the
stenographer or drug clerk. Theyv should get over the
idea that to earn $12 a week and call it salary
than to earn 825 a week and call it wages. The voung
man who has the courage and ability to refuse to enter
the erowded field of the so-called professions, and to take
to construetive industry is almost sure of an ample reward
in earnings, in health, in opportunity
to establish a home

is hetter

to marrv early and

with reasonable freedom from worry
We need the training, the manual dexterity and the ind-

THE CANADIAN MANUFACTURER.

October 23, 1908

dustrial intelligence which can be best given in a good
agricultural, or building, or textile, or mechanical school

“When our greatest industrial competitors, as repre-
sented by their executive head, begin to look at things in
this light, we Canadians can ill afford to waste further
time in idleness, and it is with a view to setting the
machinery in motion that yvour Committee beg to offer
the following sugy
¥ “The constitution given the Canadian Manufacturers'
Association by Aet of Parliament states that ‘the Asso-
mav, by by-law or provide for the
appointment of committees of enquiry to enquire into any
matter affecting the manufacturing, import or export
interest of Canada, and such committees may examine
upon oath (which oath any member of said committee
is hereby empowered to administer) any party who
appears before them, and the ¢vidence so taken may be
used to assist the Association n arriving at a decision
with reference to the matter under consideration.” Acting
upon this provision, it is suggested that the Association
should itself appoint a Commission of Enquiry on Indus-
trial Education, and appeal to the various provinecial
governments for assistance in carrving the undertaking
through. Your Committee’s idea is that there should he
a working commission of three, with one corresponding
member for each provinee; the three to be appointed

stion

cation resolution

by the Association, the others by the provinces con-
tributing. It would be the dutv of the working com-
mission to visit a number of the principal industrial
schools and technical colleges of the United States
France. Germany and Great Britain, to study the ecauses
that have contributed to their success, to learn the

prineiples governing their location, to ascertain how they
are maintained, to gain an insight into their methods of
instruction, to enquire into their economic effeci upon
surrounding industries, ete Afterwards they would
be required to hold sittings in various points throughout
(anada, with a view to familiarizing themselves with the
requirements of local industries, and how bhest
those requirements could be met by the adaptation of
foreign methods. They would also be l‘\'ll‘!"('il to give
full consideration to the constitutional aspect of the
problem, and to formulate a system of industrial educa-
tion for the country at large, wherein the parts to be
plaved, respectively, by private interests, muncivalities,
provinees and the Federal Government would be aceurate
Iv defined
“The cost, it
covering
including
secretary

, ete

seeing

would not exceed $25,000
a working period of not more than two vears
honorarium to the salary of
and stenographer, office supplies, travelling
at home and abroad, and the publication of

is believed,

commissioners,

l‘\‘\(‘“\‘i'\
the report
“Of this, it is believed
afford to assume $5,000,
among the provinces

the Association could
leaving $20,000 to be

well
raised

“This proposal furnishes a basis for immediate action
and will, it is hoped, be favorably considered by the
meeting.’

v ACTION OF THE ASSOCIATION,
The Association in convention decided to act upon
this recommendation of the Committee on Technical

Education, and the following committee was appointed
to obtain the funds necessarv for the work of the Com-
mission: J. F. MacKav. business manager of The
Gilobe, chairman; Alfred Burton, Thos. Findley, Harold
Van der Linde, J. P. Murrav, J. S. McKinnon, W. P
(Cohoe, Reg. Searfe, J. O. Callagham, F. J. Howell, W. J
Whitehead, 8. H. Burlond, D. H. MacKay, and Frank
A. Rolph
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Now
[k CaNapiaN MANUFACTURER, J. |
MacKay, chairman of the Committee, told of what had
alreadv been done by the Committee. The Committce
have the grant of $5,000 from the Association. Less
than two weeks ago a deputation from the Committee
waited upon the Educational Department of the Province
of Ontario, and asked for a grant of $8.000 to assist in
the work The Minister of Education the
deputation cordially, and expressed himself as being
in sympathy with the movement
Prof. Sexton, in Nova Scotia,
for technical education in that Province
and it is expected that the Nova Scotia Legislature
will grant of $2,000 to the Committee of the

SITUATION AS IT IS

Interviewed by

received

has been doing much

the cause of

make a

C.MA. If both these grants materialize, as it is hoped
they will, the Committee will have 815,000 with which
to start work. It is expected that some of the other
provinees will follow the lead, notably New Brunswick
and British Columbia

I'his is the situation now. As soon us the necessary
funds are raised the Commission will be appointed, and
the investigation will be started forthwith. Prof. Sexton
has been mentioned as a probable member of the Com-
mission of three, and the work he has already
for the cause of technical education will fit him for this
most important work

done

[In a succeeding issue we will publish an article dealing
with what is being done at the present time for trade and
technical education in the United States. During
the past vear the Metal Trades Association have started
an important movement supplementing what they had
already done. In other interesting svstems of
technical education have been adopted and tried out,
proving successful. We will give an
syvstems. —Eprror.]

circles

account of these

Simple Cost System For Small Shops

By (uas. Rogns

A great number of small shops, especially jobbing shops
use no cost system. It is then, very often, a part of the
foreman’s task to keep the record of the time and the

materials needed to carry out the work. This may be

easy to do when many of the same kind of pieces are
Receiveo . 26% fas /907 _ Deviveneo £33y 70T

oot per piec 0 g1

Fig. 1—Order for Foreman, Giving Details of the Work to be Done
required, but, when thirty men are working on several
jobs, repair jobs for instance, the foreman’s t-sk may
prove to be too heavy. It is obvious that under such
conditions the exact cost and profit of a job are seldom
known. The writer has had many occasions to note the

MACHINERY

EDITION 17

big diferences between the apparent and the real costs
and these differences indicated the
svstem even in the smallest shop I'he one here illustrated
was devised for

necessity ol a cost
and has been for several vears
1 jobbing shop employing about fifty men

An order, Fig. 1 I

is sent from the oflice

n use

to the foreman

for every job. Full details of the work to be done are
given, indicating numbers of drawings ketehes  or
samples, if there are any, in short, everything that will
furnish a ready reference in the future. The foreman
notes in a =pe ial book the date order is received and the
|
Swop CARD MATERIAL huml-
Oroer No, 2057 Iss'o. 2/t %] d--ﬁa'l‘rdﬁ 244 10
Make h/ﬂl/f}-"nl- [z |
g Ounas bar 15 (58| Dox ol 1/
shive Aasr figers ATIraArind
-—— B s 0
[
I R— LA bt
——t—— .
el "Tals daaas - et —
Ly | e Ayows e
swnrie Z4ry 1
ks
[

Fig. 2—~Workman's Shop Order on Which Data are Recorded

18 Shown

name .l“‘l .i'l‘]’l“‘ ol V}H‘ customern
ready, he notes on the
delivery. Every day
the finished cancelled
rewritten. Patterns materials are
ordered by the offize arcording to the foreman’s directions
A ~'|H|x order, Fig. 2
workman for every
in the shop. All material wanted is applied for in the
store-room }

When the work is
line in his the date of
the nea orded, and
month the whole is

same hoo'

orders are re
(Onee 1n

castings or special

is given by the foreman to the
piece or series of pietes to be made
The ~lr|rn-'\1'l'|n'|' notes on the back side of the
shop-card the kind and quantities of the materials used
When the finished the writes down
as shown in Fig. 2, his name, shop number, and the time
devoted to the work.

The shop card, Fig. 2, was issued for the office order
Fig. 1, and a glance at both will show nearly everything
in regard to the system. As will be the work
was first handled by the turner and then by the fitter
Finally a boy polished the finished sprayers, and delivered
the work and the card to the foreman, who saw thus at a
glance everything concerning the cost of the job. The
net weight of material is marked upon the card which is
then sent with the office order to the office, where special
expenses and general charges are added. Finally, the
cost and the date of delivery are marked upon the orders
and they are filed.

Some orders require more than one shop eard; forin
stance, to bore a 22-inch cylinder true, put new spring
rings in the piston, true up the piston rod, and put new
bronze bushing on the stuffing box. Four shop ecards
are then made, one for every part of the job, so that the
cost of every detail is known. Nothing in the shop is
done without an order, and not an hour is spent at a joh
without a shop card.—Machinery

work is workman

seen,
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A MATTER FOR CONSIDERATION

In these days we pride ourselves on our scientific
knowledge. It is a scientific age. Yet we sit in public
buildings and have our evesight destroyed by most
unscientific lighting. Churches are notable for this

We sink into a cushioned seat and blink at an immense

chandelier of light
To be sure, this is being slowly rectified—but far

for the of the scientific age. When it is
shown that good lighting

too

slowly eredit

good for the people’s eyesight
can be secured cheaper than poor lighting, some person
sits up and takes

notice Jut not always can good,

scientific lighting be

obtained cheaper, or as cheap,
as the poor variety. Then the value of eyesight drops

and the value of the “almighty dollar”

advances
I'his is a subject worthy of the thoughtful consideration

of all responsible for the lighting of publie buildings

A MAN WITH A GREAT WORK
In another part of this issue is an article by Thomas
D. West, asking for data concerning the underlving causes
of accidents in foundries and other departmerts of manu
facturing plants
Mr. West is a foundryman
dents happen in the foundry

He has seen many acci
He has taken up a life
work of doing something to eliminate accidents in the
foundry. Being a foundryman

he naturally starts with

the foundry

At the Foundrymen’s
Association in Toronto, through the efforts of Mr. West,
a committee was :Ap]m\mwl to l!l\t'~liu:llt' the causes
for accidents in the foundry. Mr. L.
Foundry Co., president of the A.F.A
sentative to this committee.

convention of the American

L. Anthes, Toronto

is Canadian repre-

The first step in the prevention of accidents is to gather
data showing the underlying causes, Such data forms a
hasis upon which to work
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It is this, first step, the gathering of data, that the

committee are now engaged in
out

Forms have been sent
to manufacturers in Canada and the United States
for this purpose. These forms can be secured from L. L

Anthes, Toronto Foundry Co., if any of ur readers have

not already received one
I'he work of this committee is a great one

the hearty

It deserves
co-operation of all manufacturers. [t is only
by se-uring the deep interest of the manufacturer in this
work, thal 20 nl

reliable data ean be secured.  Unreliable

or misleading data would be worse than none

WHAT IS AND WHAT IS TO COME

We  have received letters
and remarks about our new plan of four specialized editions
each month its share
of goodwill.  We ourselves are proud of our efforts, but

by no means satisfied

many complimentary

and each edition Las come in for

The changes have naturally been costly Nothing good

is produced for nothing. We have devoted

\"]'_\' con-
siderable effort toit.  But we will not stop here.  We hope
to spend more—a great deal more. Our efforts will

merease
At present the organization of the new scheme is like

a machine on its first run. It hasn’t found a bearing

It takes an abnormal amount of power, and an abnormal

amount of lubricating. But, like the machine, the or-

ganization will soon find a bearing. Things will soon
run smoothly. Then we will have means and effort
available for steady improvement

The present issue contains some timely articles

Here are some of them:

The Industrial Movement is reaching a
climax. We publish in this issue an article giving a
synopsis of what has been done and an idea of the present
situation

Edueation

The making of steel in the electric furnace is something
with a future ahead of it. We publish an article illus
trating how soft steel has been made in electric furnace
in a commercial way by a Canadian Company. We illus-
trate a sample of the steel

In the past few years, steel castings, malleable castings
and forgings for manufactured parts, have been waging
warfare against one another This contains an
article dealing in a comprehensive way with up-to-date
practice in the respective use of these for various pur-
]Ni\l’*

1ssue

Hints as to the handling of men are always welcome
to an employer. Well written articles on such a subject
always command attention. The article in this issue,
“The Science of the Pay Envelope,” is of absorbing
interest. There are several other timely articles of no
less interest and value.

As to what we are doing for future issues! Let us
just give one instance. Cylindrical grinding and dise
grinding are becoming greater and greater factors in

manufacturing. The grinder is no longer merely a ma-

chine for putting a fine finish on a piece of work. It has
assumed its place among the tools that do work—that

remove metal,

Experiments have been conducted in
several Canadian shops with grinding machines. We
have in course of preparation for the Machinery Edition
an article dealing with these experiments, supplemented
with data and information gathered from various other
sources. We have great hope of this being an article
of great value to many of our readers
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Making Soft Steel in
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the Electric Furnace

Results of the First Commercial Experiments with the Lash Process, raade by the Can-
adian Lash Steel Process Co., Ltd. Experiments Conducted by Indeperdent Metallurgical

and Electrical Engineers.

By Horace W.

In the February 7th, 1908, issue of THe CANADIAN
MaNuUrACTURER was published a description of the Lash
Process for making steel, which outlined in a general
way what The Canadian Lash Steel Process Co., Limited,
was undertaking in the way of the development of this
process in the electric furnace, and promised our readers
a report of the results after the plant was in operation

Fig. 1—Plant of Canadian Lash Steel Process Co.

The company, having built their plant, and completed
their test runs, a description of the same, and the results
of these runs are given below.
the process is as follows

The lash process consists of making a mixture of con-
centrated magnetic ores, or iron ore sands, granulated pig
iron and carbon, and charging the same into either an
electric or open hearth furnace and producing steel
It is not a direct process in the strict sense of the word
but is an ore and pig process, the ore, however heing
greatly in excess of the amount of pig iron used, and
practically eliminating the serap, using only such serap
as is made in the regular operation of a steel works.

The amount of pig iron required to make a ton of
steel is less than one-half of what is required in regular
open hearth practice when the mixture is used in an
electric furnace, on account of its non-oxidizing atmos-
phere; this feature, coupled with the fact that the rest
of the mixture is iron ore, which is, of course, the cheapest
source of metallic iron, will produce a ton of steel ingots
at a price much lower than they are produced in regular
practice, either in the United States or Canada, figuring
the electric power required at its regular market price as
sold in large quantities

Figure No. 1 gives a view of the plant, which is located
in Niagara Falls, N.Y., corner 28th Street, and Buffalo
Ave.

Figure No. 2 gives a view of the furnace just bhefore
starting the plant, which furnace is of the Heroult type
of 1,000 h.p. capacity, and is capable of making 4 to 5
tons of steel in one heat.

Figure No. 3 shows the same furnace in operation, and
was taken during the making of the 20th heat.

Figure No. 4 shows the hydraulic tilting mechanism of

* President of the Canudian Lash Steel Process Co.. and Vice-President of
Garrett-Cromwell Engineering Co., Cleveland, O

A brief description of

Sample of Soft Steel Made in Furnace Shown in Photograph.

Lasu*

the furnace, and the back of the furnace in a tilted po
sition while pouring.

Figure No. 5 shows the transformers which were made
by the General Electric Co., and are of 750 k.w. capacity.

Figure No. 6 shows the casting «rane with the slag ladle
hanging thereon, and a view into the pit, where the
casting was done; all ingots cast ot this plant were
bottom poured in groups, and were 6x6 inches square
weighing on an average of 500 pounds each.

Figure No. 7 shows the mixing plant in which the
materiai was mixed that was charged into the furnace,
the ore, granulated pig iron or cast iron borings, and
carbon in the form of coke, charcoal or anthracite coal
being put into this plant and thoroughly mixed with a
small proportion of slacked lime, the slacked lime being
used to keep the material in bond.
sure No. 8 shows the billet yard, and a pile of billets
representing the first 10 heats

Figure No. 9, photograph taken by Tue CanNapiax
Manvracrurer of a specimen of the Lash steel, forged
from aningot to one inch square, bent cold. This
is 0.24 carbon, showing a tensile strength of
pounds. Attention is called to the flow of
at the bend, and that it is without a

steel
73,000
the metal
fracture
OPERATION OF FURNACE.

The operation of this plant was as follows:

Fig. 2—Heroult Electric Furnace.

67 per cent. of magnetic iron ore, 23 per cent. of cast
iron borings or granulated pigiron, and 10 per cent of coke
dust, was put into the mixing pan in batches of ahout
500 pounds and allowed to thoroughly mix for 10 or 15




20

minutes, when about 4 per cent of the slacked lime was

added. After this material was thoroughly mixed and a

sufficient quantity had been accumulated, a sufficient
amount of the same to make 4 tons of steel was charged
into the electric furnace; about 100 pounds of steel
Nt ".'l“ Was s« \y'l']"l\ over lll(' 1“[\ “Il I}i" same HVII! a m ‘“

Fig. 3—Electric Furnace in Operation
|

har was put into the furnace to form an are for the ele
trodes; the electrodes were then lowered into position
the current turned on, and the furnace closed up tight
and the entire bateh of material was melted \fter the
same was thoroughly melted, the slag was poured off
into the slag ladle, and a refining slag put into the furnace
for the final refining of the metal; on completion of thi
operation, the metal was poured into the casting ladle
thoroughly draining the furnace, and the
into ingots, when the next charge was added and the
operation repe ated as deseribed above

A full report describing the entire operation at this
plant of all the heats made would be very lengthy. du
the making of the first 10 or 12 heats no attention
to getting definite results, bhut the first runs

same  cast

were for the
purpose of familiarizing the men with the process, and

Fig. 4—Furnace Hydraulic Tilting Mechanism

the furnace operation, and also to ascertain the best
method of charging, refining, ete

MerHop oOF CHARGING FOrR Best

Resvurs
Some of these heats were made with the material in the
form of bricks, the same being preheated in the stack
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better condition for refining and pouring
of heats made at this plant, in which the sulphur and phos-
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of the furnace before charging, and while this method
did not give the best results in every respect, it is believed
that the future operation of a large plant would be along
these lines, or along the lines of preheating the mixture
without briquetting, because from a theoretical stand-
point, this method is ideal, making use, as it does, of the
waste heat of the furnace for a partial reduction of the
material

Ihe best results obtained came from the method of
charging loose material into the furnace in bulks; these
results proved bevond a doubt the commercial possibility
of the process for making steel from a mixture in which a
large quantity of ore is used, and it leaves the possibility
for still better records. when proper arrangements are
made for a preliminary treatment of this mixture by the
waste heat of the furnace before charging

Wiar Was AccoMPLISHED

An average of the second half of the run in which
the material was charged in bulk as above deseribed

Fig. 5—The Transformer Room
g

gave a result that proves conclusively that one gross
ton of steel can be easily made for { of an electric h P
vear

An average of the same heat proved that the olectrode
consumption would be less than 50 pounds of electrodes
per gross ton and the vield of the metallic contents
charged into the furnace, owing to its non-oxidizing
atmosphere, is better than that obtained in the regular
0. H. practice f

In making steel by thi® process, and laving aside en
tirely the fact that it is a commercial proposition, owing
to the low cost of producing the same, the results obtained
in the quality of steel made were more than satisfactory
[t must be borne in mind, that the largest part of the
material from which this steel is made, is metallic iron
in its native state, in the form of ore, and that when this
material is mixed with granulated pig iron, all of the
metalliec contents come direct from the native iron: the
physical quality of the steel thus made is in every respect
superior to steel made by the regular process of scrap
and pig, even when the chemical analyses are about the
same.

Then the high heats in the electric furnace permits of a
In a number
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phorus in the mixture was above .2, the same constituents

in the «teel were almost eliminated, a result that it would
be impossible to bring about in the regular open-hearth
practice

The writer has sp2nt four years perfecting this process
in an experimental way before these tests were made
and the results of the tests have proved beyond a doubt
that the Lash process is in every respect a commercial
proposition. Particularly is this so for Canada, which
country is greatly blessed with numerous water powers,
and an abundance of magnetic iron which is just
what this process requires for its developments

ore,

Tesrs Mape By INpDEPENDENT EXPERTS

The tests at this plant were under the supervision of

Messrs, FitzGerald & Bennie, Niagara Falls, N.Y., and
Mr. Robert Turnbull, St. Catharines, Ontario. Messrs,
FitzGerald and Bennie, and Mr. Turnbull stand high

in their profession of metallurgical and electrical experts
and the greatest care was exercised on their part to ob
tain acceurate results

I'he following is quoted from Messrs
Bennie's report:

FitzGerald &

Casting Crane

Fig. 6

furna
So far as

“In o general consideration of the electrie
4-\1\:-|'||nt'||1\ there is a reason to be satisfied.
the power consumption is concerned the results obtained
show that no difficulty in reaching a power consumption
of } h.p. year per ton of steel produced need be expected
I'he only serious problem which we have been faced with
in the experiments is that of electrode consumption
However, if the conditions of the experiments are con
sidered, there is reason to believe that this difficulty
may be met successfully. There is one other  point
to be noted in this connection: the Lash process so fa
has been tried only in the Heroult furnace where carbon
electrodes are used, and this difficulty would not have
to be faced in the induction furnace of the Rochling-
Rodenhauser design.” .

MACHINERY

EDITION. 21

WHAT THE EXPERIMENTS SHOW
‘wwer $30,000 was spent by the Canadian Lash Steel
Pre vess Co., Limited, in building this plant, and conduct-
ing hese tests, and the results have brought forth con-
clusively the following:—

Fig. 7—The Mixing Plant
IFirst I'hat c¢he per steel ean be made by this process
than by the regular O, practice; this is owing to the

reduction in the amount of pig and

fact that the rest of

iron required the
the metallic content is in the form
of ore, which is iron in its cheapest state

with the steel trade, this cost can
ured when the cost pig iron, carbon
On $3.00 ore;

v one familia

l'o a
he easily i of ore
in any form, and
S18.00 pig iron; and $15.00 power
for less than the cost of the pig iron

Second I'he quality of the steel is very much better
owing to the material in the charge coming direct from
its native condition
# Third I'he the and temperatures
is ubsolute. and the trouble due to impurities in fuel is
eliminated

Fourth I'he carbon content of the bath ean be brought
under absolute control, as it is only necessary to slightly

ary the mixture to bring out any earbon content desired

vater power is known
ingots can be made

control of heats

Fig. 8—Billet Yard,



Fifth:—The cost of building a plant of a given capacity
is very much less than a plant for regular O. H. practice
on account of the elimination of all producers, checker
work, underground flues, ete., the electric furnace being
nothing more than a large sized ladle lined.

Sixth:—The attendance required should be less, as
the material is simply charged into the furnace, the
fu.nace is closed up tight, and the power applied;
owing to the character of the material that is charged,
and the electrical control of the operation, no attendance
is required until the melt is made, it therefore becomes
a mechanical proposition throughout, in which the
materials are all handled by machinery, and the furnace
is self-regulating; it is possible to charge a large size
furnace in less than two minutes. These facts, when
compared with the pig and serap proposition, which
takes considerable labor to handle, are apparent to those
familiar with the steel business.

Fig. 9

Photograph of a Piece of the Lash Steel, Forged from
an Ingot to One Inch Square, Bent Cold Steel is 0.24
Carboun, Showing a Tensile Strength of 73,000
Pounds. Attention is called to the
Flow of metal at the Bend.

Seventh:—The cost of refractories, repairs, ete., will
be very much less, and there should be no interruption
to continuous operation of a plant, because a complete
furnace fully lined, ready to go into operation, can be
kept as a spare, and with the proper crane arrangements
can be set in the place of the furnace needing repairs,
which furnace can be taken to another building for this
purpose, therefore, it is apparent that the cost, and the
care of checker work, producers, flues, ete., are entirely
eliminated, owing the construction of the electrie
furnace the roof is very much stronger and better main-
tained.

Finally :—The control of the heat for the elimir..ion
of impurities, and the handling of the steel, and the
fact that the amount of impurities charged into the fur-
nace is alwavs known, gives a condition for the making
of a high grade material that cannot be obtained by any
other known process.

to

The Band Saw as a Machine Tool
By

While passing through a large American machine
shop recently I was impressed by the presence of a band
saw that seemed to have missed its way from the pattern
shop and got entangled among the milling machines,
planers, ete. Upon inquiry I was told that the master
mechanic, who was comparatively new to the place,
had caused the machine to be installed about six months
before to handle a certain class of work that had
formerly been done in the lathe.

Puiuir BeELLows.
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In the shop referred to, a large amount of rolled brass
is used for various purposes and previously this was
handled in the shears and on the face plate of the lathe,
or in the drill press according to which one suited the
particular job in hand. A great deal of zine plate is also
used, about } inch thick, which is turned into disks
Previously the method of procedure was to bolt a plate
on the face plate of the lathe and cut out the disk with a
tool. Now however, all rolled brass up to } inch thick
and zine plates up to § inch thick are marked and brought
to the band saw, which saws them like soft pine boards.

The best kind of saw blade for this work is one about }
inch wide, 45 inch thick and with the teeth set very fine;
that is, to make the width of the eut about &% of an
inch. The teeth should be small so that the work upon
each individual tooth will be light. Such a tool is in
reality a straight milling cutter. Rolled brass up to the
thickness mentioned may be cut very fast; when cutting
thicker plates a slower feed should be taken, but the saw
should not be expected to cut thick plates in any case.
Cast brass and bronze should not be used.

Some difficulty was at first experienced through the
cuttings passing through the saw slot, coming between
the saw and the lower wheel and becoming imbedded in
the rubber band cemented to the wheel. As soon as this
was discovered, connection was made with the compressed-
air line and a fine jet of air blown onto the surface of the
wheel where the wheel and band saw meet and this keeps
the former clear of all small specks of metal

Tests made in my presence showed the following
results: The wheel of the saw ran at 460 revolutions per
minute for the saw blade. A strip of brass 13 inches
long was fed to the saw and was split down the middle
in three sections, equivalent to a cut of 214 feet per minute
A cut 2 feet long in a zine plate § inch thick occupied
seven seconds by a stop watch, or equal to a cut of 17
feet per minute.

The saws uzed last on an average a little more than a
month apiece, which is very remarkable considering the
fact that in that time their cut runs up to a total of from
40,000 to 70,000 feet. One thing that favors the metal-
cutting saw is the evenness of texture of the material:
no knots and no false spots, as in wood.

American
Machinist

When The Lights Went Out

A few years ago when I was on the road as an electrical
salesman, I stopped over night in a small town in Maine
A bunch of us were sitting around the stove in the bar
of the little hotel when the electric lights flickered and
went out.

From the darkness came a solemn voice that said:
“Electrie lights out, b'gosh, and yet it ain’t blowin’ hard
either. Something’s happened to the dynamo, maybe.”

[ had been selling electrical supplies to the little lighting
companies for several months, but I had never heard
this particular idea expressed before. I laughed long and
loud, and was all the more amused when no one joined
me,

After they had lighted a big kerosense lamp, I proceeded
to explain to the ecrowd that incandenscent lamps can’t
be blown out by the wind. When I had finished, the old
rube who had commented on the lights said:

“Look here, young man, if you knew a little somethin’
about local conditions and about your own business,
vou'd know that the wires in this township are hung
up slack on the poles in some places and that they get
to slatting in a good stiff breeze. When they do, there’s
a short circuit that puts the line out of business.”
System.
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The Science of the Pay Envelope

Bigger Wages and Better Work the Product of the New Plan.
Work, Where the Rate is Not Cut Unless Some New Labor Saving Device is In-
stalled. Reprint from Saturday Evening Post, Copyright by Curtis Publishing Co.

One Saturday noon several years ago,
the superintendent of a large machinery
works in Lancashire came into his chief’s
office with a long face and a short announce-
ment.

He said that the fatal hour was at hand.
The decisive blow had fallen.

For many months this establishment
had been watching the progress of a com-
petitor over in Yorkshire. Superintendent
and proprietor knew there was but one way
in which any competitor could touch them
vitally. And now this rival had found
that way.

“They'll really go, eh?” asked the pro
prietor.

“Twenty, sir,” was the dejected reply.
“We shall be short-handed Mond
and handicapped for six months at least.”

The chief wasn’t so cast down.

This machinery works for three
generations, manufactured certain appara
tus used in spinning some of the inelastic
fibres. On its office walls hang patents
granted to the founder eighty years ago
I'hese have long expired, yet it is an edueation
in good English merely to read them. All
over the world its machines are standard ani
indispensable. The consignment reeeive
two years ago by an American trust, fox
instance, was studied by some of our best
machine builders. They took a specimen
to their shops, dismantled it, and tried to
build something
price. But they couldn’v approxiinate either
quality or cost, even with tihe help of our
tariffi, and when that trust wanted more
apparatus it had to send to England again.

The merit of this British establishment’s
machinery is due partly to knowledge
ed through three generations, with good
design. The rest lies in its efficient corps
of workmen. The new competitor over
in Yorkshire had no more been able to touch
it in quality than the American builders,
nor to sell at prices sufficiently lower to com-
pensate for the different quality. But,
during a period of heavy demand for such
apparatus, the newcomer got trade that the
older concern could not take care of, the
latter skimming the ecream off the most
profitable demand.

Wue

Now, however, the Yorkshire house had
come for some of the Lancashire manufac-
turer's mechanies, and was getting them
away. Agents had been sent to offer higher
wages. Some of the best men, tempted,
had given notice. This was a blow under
the belt.

The superintendent wanted to know what
must be done.

His employer said, ‘‘Nothing whatever
—~let 'em go.”

ay week,

as good at about the same

Science KNockep ouT DoLLARS,

By James H. CoLuins.

And absolutely nothing was done. Higher
wages might have been offered. The men
might have been reminded of the long relation
that had existed between them and their
old employer. Instead, they were permitted
to pack tools and leave as though with the
heartiest good will. The first twenty had
so congenial a leave-taking, in fact, that
others followed in a week or two.

But within & month all those workmen
were back at their old benches, at the old
wages, and mighty glad to be there. The
competitor had paid higher wages as promised.
Yet he could not hold them, nor get them to
give the same amount of work.

For one thing, his working conditions were
not so attractive—his shops were not so
clean or light. And he didn’t know how to
pay wages scientifically, He thought wages
were simply a matter of handing out so
much money every week.

The older concern, on the contrary
wage-system developed through
experience, with many adjustments of dis-
putes. It is a system under which men
have a free hand for speeding, yet without
unjust “pacemaking,” and with few chances
for inferior work to slip through.

Each department is in charge of a foreman.
Men are paid piece-work rates. No piece-
rate is ever cut unless some new labor-saving
device is installed. Then a new rate is set
and adhered to. To insure quick work and
good, each foreman is paid a premium on
every machine leaving his department. But
he forfeits this premium should any defect
develop in a machine after sale. A piece
of that apparatus might break down years
after, in India or Massachusetts, The defect
would be traced back to the foreman respon-
sible for letting it pass his inspection, and
he would not only have to refund his premium
but would have the disgrace of bad work as
well, which in this plant is a real stigma.

When the competing concern stole these
men and started them on a system discarded
by the older plant years before it was bound
to lose, and did. It simply paid money for
work, and got less work.

Adjustment of forces in such a plant is so
delicate that six weeks of bad times, with
laying off of men, usually means loss of the
year's dividend. But this wage-system,
together with clean, light workshops and other
minor considerations, brought those mechan-
ies back so quickly that the dividend wasn’t
affected.

The American pay envelope is a great in-
stitution.

Our factories alone pay out $2,600,000,000
yearly in wages. Our railroads add $840,-
000,000 more—forty cents wages on each
dollar they receive, it is figured, Pitts-
burg’s pay-roll, in good times, is a million
dollars a day, counting Sundays.

Mere size, however, isn't the only con-
sideration.

How it is made up and handed out—these
count, too.

System of Plece-

So employers are all interested in wage-
systems, and the latter are endlessly varied,
while many of the labor troubles are fought
out not so much over amount of wages as
the system by whicu they are paid. Just
the tiniest little screw loose in a factory’s
wage-system plays hob, and such tiny screws
will in upon getting loose in a plant
where everything is ostensibly running
blithely.

In one of the departments of a great
American watch factory, for example, a new
boy was put to work one morning.

He was about the best boy that ever went
to work in that plant. He had twice as much
upper story to his eranium as any of the
round-faced Polish lads working there, and
only half as much musele and animal
uctivity.

His job was polishing wheels, or main-
springs, or some other of the 3,700 operations
needed in turning out a wateh, and it was
piece work. Where the Polish boy did eight
dollars’ worth of work a week with their
musecles, this new chap went t, woil: with
that tall head of his, and by the end of the
first week had schemed out a system by
which he earned sixteen dollars, The idea
of anybody making that much money in
this department, however, shocked the
superintendent.  Without investigating, he
cut the rate, so that the Polish boys made
but six dollars. The new boy was interested
in the work by this time, and set his head
going once more, and schemed another
scheme that brought him up to sixteen dollars
again, and shocked the superintendent a
second time, and brought another cut that
landed the Polish boys on a common level
of four dollars. And still the new boy
wasn't discouraged. He thought harder
than ever, with the outcome that, in two
months, the piece-rate in that department
was cut four times.

Wuar e New Boy Brovenr Asour.

Then the new boy concluded that, while
the work was very pleasant and the wages
good, still he believed he didn’t want to be a
great watchmaker. He would rather be a
great editor. So he quit and got a job as a
galley-boy in a printing-office.

By that time all the Polish boys were down
to wages so low that it was not certain but
that, when Saturday night came, they owed
the company something for the privilege of
working in its fine plant. For none of them
could hope to keep up with this phenomenon
of a boy who had come in and unsettled wages,
and then gone away again. So there was
trouble, and many quit, and others took
their places and quit, too, and, finally, that
department bred a strike that was the scandal
of a factory that had always had happy
relations with its people, and for two years,
long after the original cause of all this trouble
had gone away and been forgotten, there were
complaints and beartburnings and friction
in tha' department.
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Obviously here was a superintendent who
didn’t know his own factory. Otherwise,
no cut would ever have been made on that
class of piece-work; but, instead, the remark-
able talent of the new boy would have been
discovered, and overtures made to him
to stroll round the place and see if he couldn’t
suggest improvements in the way the pro-
duet was being turned out.

Hundreds and hundreds of strikes have
grown from precisely this cause—either a
“pacemaker” being entertained unawares,
and followed no further than the pay-roll,
or else a “pace-maker” introduced inten-
tionally where employees are working on
piece-rates for the purpose of speeding pro-
duction. The next inevitable step, in most
cases, has been a reduction of the rate.
And the next is usually a strike.

It is on this side (the blind side of many
employers) that far-sighted men to-day are
building up wage-systems based on science as
sound as that brought to bear in any other
technical manufacturing problem. These sys
tems are first laid down right, then admin-
istered partly by demonstration that nothing
in this new fangled scheme is going to hurt
him, and partly by more money in his pay
envelope. He gets the latter in the shape of
a bonus on the output of his department.
But if he has & man under him whose work
doesn’t come up to a good average, part of
the foreman’s bonus is deducted. He isn’t
permitted to discharge that man for such
a cause, however. If a system of this sort
can't take average labor as he finds it, little
could be expected from it in a country so
harassed for labor as this. So the foreman
spends time at the bench of the man who
doesn’t seem to catch the idea, and coaches
him, and brings him up to standard. H
does this because it means money in ais
own pay envelope,

The type of superintendent who ean in
stall such a system and keep it running
is a fine specimen of mankind.

Again and again have profound theorists,
lacking this personal element, worked out
such systems on paper. They were perfect
systems—so perfect that, like the Universe
as explained in a well-known theory, they
needed only an initial push to set them
going forever. But nobody came along
and pushed. So they never went.

Listen to the opinion of a superintendent
who can apply that push.

The way to deal with organized labor,
he holds, is to take labor’s organization as
you find it, as something already systema-
tized for you, and carry it further with a
better organization of your own.

He says he would rather put new ideas
before the average labor union than the
average board of directors. Likewise, that
labor trouble isn't always a disease. Some-
times it’s just a symptom of disease in the
brain of the business.

Another superintendent of this sort has
interesting “‘stunts.”

At his factory, for instance, there has
always been a certain chair in his office in

which nobody but a workman is permitted
to sit. All through the shops, among a
thousand men, it is known that any work-
man has the right to walk into his office
with a grievance, and sit in that chair and
talk it over with the superintendent.
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Tune Inpurse oF THE PErsoNAL ELemENT.

This is the superintendent who became
president of his company. To-day much
of his time is passed at the executive office
in New York. But every afternoon, sharp
at four, Eastern time, his office is connected
with the factory out West by long-distance
telephone. Business first. Foremen report
one by one, and at each end of the line
is an extra earpiece for a stenographer to
take down what is said. After that, he
talks to men. Perhaps some chap dropped
a casting on his foot recently. This is his
first day outdoors. So they get him round
to the 'phone that afternoon and the Old
Man asks him, “How’s the foot healing,
Bill? id tells him he mustn’t do it again.

Wage-systems based on the new principle
have been applied very widely in the machine-
shops, each installation adapted to fit con-
ditions, and each with its own special fea-
tures. A very reasonable objection to them
was that of the small employer, who said:
“Oh, yes, that's all very well for a big com-
pany, with plenty of capital and thousands
of men, but how can a little fellow like me
adopt it?”  Nevertheless, some of the best
results have been obtained in small establish-
ments by the use of systems of time-cards
that distribute all the work of record-making
about the different departments. The cler
ical work of a large wage-system of this new
type is rather complex, as expert estimators
and systematizers are now employed to per-
form the “theory” operations for a whole
factory.

Under any piece-work system, of course,
there is always the chance that too high a
price will have been set on some special job,
thus enabling a few workmen to earn abnor-
mal wages

This ecauses discontent among
their fellow-workers, and also dissatisfaction
among themselves when their earnings go
back to normal again. Cutting prices in
such circumstances is always dangerous
Therefore the system is usually graded in a
way that pays the workman a high bonus
for small savings of time, and a proportion
ate decrease as saving runs into larger ratios,
Thus the system furnishes automatic checks
and safeguards.

From this bonus plan the principle is
being carried up into systems where a single
workman or a group of workmen meet the
employer or superintendent, agree upon a
price for carrying out certain work, and do
it on contract. A Pacific Coast shipyard
has tested this plan.

18

A number of experi-
mental contracts were given out in this
way, and it was found that the men not
only had good judgment in estimating
what a job was worth in wages, but also
in eighteen s the time in which they
finished contracts, compared with hour-
wages, left them a good margin of profit,
At the same time the employer got his labor
at a reasonable, known cost, and there was
naturally no restriction of output,

Somebody has pointed out that most
labor battles are fought, not between em-
ployers and employees, but between the
employer’'s wage-earners and salary-earn-
ers

Most of the improvements now being
made in wage-systems and other labor
conditions, on the contrary, are due to the
fact that the employer is dealing directly
with his men,
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Lately a new middleman has come into
the labor situation—the engineer.

Tue ExGINEER TACKLES THE ProBLEM.

Sometime

, he is a civil engineer, and again
a mechanical or electrical man. Perhaps,
his diploma is yet more recent, and he has
one of the new specialties, like illuminat-
ing or refrigerating.

But, wherever he goes in an executive
position, the engineer can be counted upon
to tackie the labor problem. He sees that
this department in shop or factory still
runs on an old-fashioned rule-of-thumb
plan, whereas everything else has been sys-
tematize He refuses to believe that the
problem is unsolvable, and goes at it as
something to be studied and brought into
scientific order.

The engineer, for instance, has been
largely instrumental in killing that evil of
the contracting business, the pay-check.
Hundreds of labor battles have been fought
to abolish this unjust instrument for sweat-
ing employees. As the contracting busi
ness has passed from the control of small
men and into the hands of large firms,
with engineer-superintendents, the verdiet
of the latter has almost invariably been an
indorsement of this protest of the workers
To-day the pay-check on contracting work
is a thing of the past in the cities, though it is
said to be growing where small jobs are done
with unskilled, unorganized laborers

The evils of the pay-check are many
During the recent money stringency, when
many factories paid by check temporarily,
their men objected, because, as merchants
had to take them on account, it gave the
latter knowledge of what operatives were
ecarning. The man who draws ten to twenty
dollars a week likes to keep his income con
fidential, just as much as the millionaire

With rough labor on an exeavating job
the pay-check evil is of a less sentimental
nature, being usually plain usury. Fre
quently the contractor, who pays thus is in
league with the saloon-keeper who cashes
the cheeks, or will eash them himself at
a high rate of interest. He maintains a
hoarding-shack where men are charged for
meals that they eat at home, and a “slop
chest” sort of store where he sells them
clothing at high prices. His pay-roll is
made up so that checks are handed out but
twice a month, and he always holds a re
serve of four or five days as a leverage by
which to econtrol employees. If a man is
discharged he gets a check that is really a
promissory note, cashable next pay-day.
This may be ten days off. But the saloon-
keeper will turn it into money at interest
rates figured for each day the check has to
run, amounting to twenty or thirty per cent.

But the engineer, bringing sense and
arithmetic into the contracting industry, has
driven this type of employer to the small
job away up in the mountains.

This subject of wage-systems to-day
represents a new movement in industry as
widespread as it is quiet, and as effective
as it is rational. For many labor disputes,
reduced to the bare premises, were nothing
more than efforts of workers to fix a just
wage-system from their own point of view.
If the labor problem is complex the wage
problem is more so. It is one of the most
hopeful signs of the times that employers
are setting about its adjustment.
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Electrolytic Production of Copper Tubes

Manufacture of Copper Sheets, Tubes and Wire Direct from Impure Copper by Electrolysis. Various

Early Methods. A Practical Method Devised by the Writer.

Relative Cost of Different Processes. Ab-

stract of Paper Given Before The Institute of Mechanical Engineers at Bristol, Eng., July, 1908.

This article is limited to the description
of the produetion of copper sheets, tubes and
wire by eleetrolysis from impure copper.

The methods described are all based on
the work of Davy and the law of elec-

B e e e R

Fig. 1--Vat Used for tentrilugal Process,

trolysis esta'lished by Faraday in 1833, name-
ly, that when a current of electricity is passed
through a solution containing metallic salts
and two or more electrodes, one of which is
soluble in the solution, a known quantity of
metal is transferred from one electrode to the
other for a given quantity of electric current
that is to say, if the soluble electrode (the
anode) is connected to the positive pole,
and assuming the metal and the electrolyte
employed to be pure, a weight of metal
will be deposited upon the cathode connected
to the negative pole, corresponding to the
amount dissolved from the anode. If the
anode is of impure metal many difficulties
are introduced, and if the current is increased
to a sufficient depncity to enable the metal
to be deposited at ¢.ch a rate as will give
commercial results, other serious difficulites
arise.  Electro-metallurgists have been work
ing for thirty years or more devising methods
to overco the difficulties experienced in
applying Faraday’s law to the commercial
production of copper tubes, sheet, and wire
from comparatively impure copper having
the physical properties of wrought copper,
when deposited at a sufficiently rapid rate.
The refining of copper by eleetrolysis
has now assumed vast proportions, and the
annual output of electrolytic copper in the
year 1907 has been estimated at 400,000
tons, equal to 56 per cent. of the world’s
production, and the capital sunk in the
industry at about £15,000,000. The whole
of the copper thus produced is in the form of
rough slabs or cathode plates which have to
be smelted and worked to the desired forms.
Electro-metallurgists have been striving
for many years to devise a process which
does away with the smelting of copper after

By Sueraro 0. Cowprr-CoLEs,

it has been electrolytically refined, and to
electro-deposit copper after the refining
operation in such a form that it can be
placed direct on the market as finished sheets,
tubes and wire
WiLpe's Process

It was obse 1 shortly after Elkington
practically applied Faraday's law to the
refining of copper in the year 1865, that the
electrie current density, or the rate at which
the copper is deposited, could be considerably
increased by circulating the electrolyte or
moving the electrodes. It was soon found
that circulating the electrolyte alone was
unsatisfactory, and that the best results
could be obtained with a vertical mandrel
revolved in the electrolyte. Wilde was one
of the first to use a cylindrical eathode, his
object being to deposit copper on iron
rollers suitable for textile printing purposes,
for which he took out a patent in the year
1875. The anodes consisted of copper
cylindrical tubes, and the iron eylinder to be
coated with copper (the cathode) was placed
in the centre of the eylindrical vat and caused
to rotate on its axis. Such an arrangement,

maintained. The current density was low,
considerably under 20 amperes per square
foot.

ELmore's Procress

The next development of importance was
the Elmore process, which consists of using
horizontal mandrels on which copper sheets
or tubes are deposited, while agate burnish-
ers travel continuously over the copper,
80 as to consolidate it, and at the same time

prevent the growth of copper trees or nodules
Even with the use of a burnisher the current
density could not be inereased beyond 30
amperes per square foot, and the mechanical
difficulties introduced by the burnisher are
considerable

Large works were erected to
operate this process near Leeds, England,
and on the Continent, and are principally
engaged in the production of large tubes
and eylinders for special purposes
Dumovnin's Process
Dumoulin introduced, at a later date, a
process for burnishing copper during de-
position with sheepskin as a substitute for
agate, and claimed that the process had also

Fig. 2 \"onlgr Fig. 3—Eccentric Fig. 4—Universal Fig. 5—Slide and Wedge

and Screw

Anode Adjustments

in conjunctior with a circulating propeller
placed in the electrolyte, ensured an even
distribution of copper over the whole of the
surface uniformly along the length of the
roller by means of the motion imparted to
the solution, and the equal density thus

the advantage of insulating any projections
that might be formed on the deposited metal,
the sheepskin impregnator coating all pro-
jecting parts with a thin film of animal fat,
thus preventing further deposition until
the surrounding depressions are raised to
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the common level. It was also claimed
for this process that a current density of
from 30 to 40 amperes per square foot of
cathode surface could be employed at a
voltage of about 1.6 per vat. This process

and wire, which will ow be deseribed in
detail, together with the sults obtained.
After a long series of ex) eriments had been
made to determine the oest composition
for the electrolyte and the most economical
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Fig 6—Mechanical Tests on Copper Pipes made by the Centrifugal Process

was tried on a large scale in England but was
soon abandoned.

OTHER PROCESSES,

Attempts have been made at various times
to further increase the rate of deposit by
Swan, Elmore, Thofehrn, Graham, Poore
and others, by impinging jets of the elec-
trolyte against the cathode surface. The
quality of the copper is liable to vary in den-
sity if impinging jets alone are employed;
it is, therefore necessary to move the cathode,
otherwise the copper is deposited in the form

of annular rings of varying density and
smoothness.
The author, when ecarrying out some

experiments on the production of copper
tubes and sheets by electro-deposition on
rotating cathodes, observed that when the
speed was greatly increased entirely new
results were obtained and that a current
density of 200 amperes or more per square
foot could be employed, the copper remaining
smooth and having a tensile strength equal
to the best rolled or drawn copper, and in
some cases a tensile strength some 50 per
cent higher than that obtained by the or-
dinary process of casting and rolling, the
tensile strength increasing with the rate of
rotation of the mandrel. The result of
revolving a mandrel at a comparatively
high speed is that every molecule, as it is
deposited, is burnished or rubled down
so as to produce a tough fibrous copper,
the usual order of things being roversed,
the present practice being to put thu me-
chanical work into a mass of copper by rolling
or drawing instead of treatingeach molecule
separately.

Tue CENTRIFUGAL PROCESS.

This observatior. led to further experi-
ments, which resulted in evolving the pro-
cess now known as the centrifugal copper
process for the manufacture of sheets, tubes

current density to employ, the eritical speed
was accurately determined by means of
revolving cathodes in the form of cones.
By observing the point at which the copper
remains smooth, and by measuring the cir-
cumference of the cone at that point and
multiplying it by the number of rotations
per minute, the critical speed is readily
determined; 200 amperes per square foot
is found to be the most economical current
density, although a current density up to
500 amperes per square foot can be employed
by increasing the rate of rotation, but the
increased cost due to increased voltage
renders such a current impracticable for
ordinary commercial work.

One of the chief difficulties inherent in any
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mandrel on which the copper is to be deposited
is immersed in the elecurolyte. The cathode
consists of a steel or cast iron eylinder closed
at one end, to which is attached on the inside
a steel rod projecting below the e’ge of the
mandrel to guide it into position; the cylinder
can be 5 or 6 feet in diameter or even larger
s0 as to produce a copper sheet of say 20
feet long by 4 or 5 feet broad. Anodes com-
posed of crude copper are placed around the
mandrel with intervening spaces and are fed
forward by suitable mechanical means, Figs.
2 to 7 as the copper dissolves away so as to
keep the voltage constant.

One great advantage of the centrifugal
process is that a very low voltage is required
even when employing a very high current
density; for instance, only 0.8 of a volt
is required at the terminals of the vat when
working at a current density of 200 amperes
per square foot of cathode surface. The effect
of revolving the cathode is five-fold; firstly,
it keeps the electrolyte agitated, so that there
is always a fresh supply of copper ions in
proximity to the cathode; secondly, each
molecule of copper as it is deposited on the
cathode is burnished or rubbed down by
means of the skin friction between the
revolving cathode and the electrolyte; third-
ly, the rotation prevents any foreign matter
that may be in suspension in the electrolyte
settling on the cathode and becoming en-
tangled by further copper being deposited
around or over it; fourthly, it brushes away
any air bubbles on the cathode, which are
the cause of nodules forming; and fifthly,
the rotation of the cathode ensures the thick-
ness of copper being uniform even when a
mandrel of say 8 feet in length is employed

Makine Tuses aAxp Sueers with CENTRI
FRUGAL PROCESS

The method of making tubes by the cen
trifugal is as follows:—A mandrel
somewhat smaller than the finished internal
diameter of the tube is prepared by coating
it with an adhesive coating of copper by first
depositing copper upon the surface from an
alkaline solution and then thickening it up
in an acid solution, the surface being highly
burnished and treated chemically to ensure
the easy removal of the deposited tube, The

process

Fig. 7

Diagram Showing Method of
Forming Weak Line of Cleavage
Due to Crystalline Structure.

Fig. 8

electrolytic or wet process for the production
of copper tubes and sheets is having any
working parts, such as bearings, in an acid
copper sulphate solution, and this was one
of the first troubles encountered when
working the centrifugal process on a commer-
cial scale. This difficulty was eventually
overcome by constructing vats in the form
of an annular ring, as shown in Fig. 1. It
will be observed by such an arrangement
all working parts are outside the vat and do
not come into contact with the electrolyte,
80 that the bearings can be lubricated in the
ordinary way; only the actual face of the

Diagram Showing the Effect of Sharp and
Rounded Corners on the Crystal'ine
Structure of Metal Castings

mandrel thus prepared is then placed in a
vat as shown in Fig. 1, according to the diam-
eter of the tube and its length. When the
desired thickness has been obtained the
mandrel is removed and placed in a horizontal
or vertical lathe, and a round-faced roller
run over the surface so as slightly to expand
the deposited copper, which can then be
readily drawn off.

Copper sheets are prepared in a similar
manner, the only difference being that the
mandrels are of much larger diameter, and
a narrow insulating slip is fitted down one
side 8o that the sheet can be easily removed
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by inserting a tool under one of the edges
of the deposited copper. It is no more costly
by the centrifugal process to make thin sheets
than thick ones; copper foil can be made
in five minutes direct from crude copper
Trsrs oF TuBEs AND SHEETS.

Copper tubes produced by this process
without any drawing have given a maximum
stfess of 17 tons, and tubes after drawing
have withstood a pressure of 3,000 Ilbs.
per square inch without showing any signs
of distress, as shown by the following test
mad» by Mr. David Kirkaldy:

THE MACHINERY EDITION.

Saunders have both experimented with such
processes but so far they have not been
worked commercially

Elmore’s process consists of producing
copper tubes by his burnishing process,
cutting them into long spirals and then draw-
ing thcm into wire.

Other experimenters have tried placing an
insulated spiral strip on a eylindrical mandrel
80 as to produce long copper spirals, but such
an arrangement only allows of a very low
current density being employed, on account
of the nodules which form on the edges of the
strip, even at very low current densitieg

Diameter Thickness of Weight per Subjected to a
outside Metal (mean) Length. Foot. Pressure.
Inches Inch. Inches Lb. Lbs. per sq. in
1.123 0.063 1.94 0.814 3,000
Sheets made without any rolling have rendering the strip unsuitable for drawing

given a maximum stress of 28 to 30 tons
and more per square inch according to the
peripheral speed at which the mandrels
were revolved. The following are some tests

down into wire

Copper wire is made by the centrifugal
process in the following manner:—A mandrel
similar to that used for making copper sheets

made by Mr. W. Harry Stranger : is employed, around which a spiral scratch
Elastic
Reduction Extension Limit  Maximum
Dimensions Area of Area on 8 ins (Yield Stress Remarks
at Fracture Point)
On Original Area
Tons* Tons*
Inches  Sq.in. Per cent. Per cent per sq. per sq
in. in.
1.109 \ 0.0066 31.8 21.1 20.4 5 Fair break in centre
x 0.006 |
1.135 )
x 0.007 j 0.0079 17.7 20.4 28.4 28.4  Fair break in centre
1.114 lh;u-(-inu-n broke out-
x 0,005 | 0.0055 6.3 22.4 34.6 side datum points on
slightly larger area.
1.124 | Specimen  broke out-
x 0.008 | 0.0089 14 .4 22.6 7.7 | side datum points on
glightly larger area,
1.114 )
x 0.01 J 0.0111 18.9 12.0 27.3 Fair break.
1.121 )
x 0.011 | 0.0123 24.4 20.0 18.2 27.3 Do. Do
Bending test. Strip be it three times upon itself. No cracks.

*Tons of 2,000 lbs

Fig. 6 shows the result of some mechanical
tests on copper pipes made by the centrifugal
process and subjected to hydraulic pressure,
giving results f:  above those required by
the Board of Trade

The formation of copper trees and nodules
was another difficulty that had to be over-
come, but which had been reduced to a
minimum in the centrifugal process, for the
reason that impurities held in suspension
in the electrolyte have no opportunity of
settling on the cathode, and all gas bubbles
are swept from the surface on which the copper
is being deposited

Provuerion or Corper Wire BY CENTRI-
FUGAL PROCESS,

The production of copper wire by elec-
trolytic means is a more difficult problem
than the production of copper tubes and
sheets. Various processes have been suggest-
ed and tried from time to time, such as the
electro-deposition of copper on thin wire,
until it has obtained a considerable thickness,
and then diawing the thickened wire down
to a comparativelv fine wire. Swan and

is made, the pitch being determined by the
size of wire required.
The effect of the spiral serateh (which nee |

£
Blister Copper - - - 65—

Shects & Sheathung - - <16~
Fig. 9—Sheets,

only be very light but must be angular),
is to cause the crystalline structure of the
copper to form a cleavage plane, as shown
in Fig. 7. The copper divides exactly at the
apex of the scratch, that is, the copper de-
posited in the scratch is equally divided
and forms a small V-shaped fin on two sides
of the copper strip. If the scratch is not
angular, but rounded at the base, the copper
will not divide, as the crystals are radial,
as shown in Fig. 8. After the desired thick-
ness has been obtained, approximating the
pitch of the spiral scratch, the mandrel
is removed from the depositing cell and placed
in a vertical position on a lathe, and the
copper strip is unwound at an angle of about
15 degrees to the face of the mandrel. Dur-
ing the process of unwinding, the small fin
or burr is removed by passing the wire through
a suitable die and then through a wire
drawing machine provided with three or
more draw-plates to reduce the strip to the
desired diameter. By employing a mandrel
of 6 or 7 feet in diameter, lengths of wire 4
or 5 miles long can be made in one operation

ADVANTAGES OF ELECTROLYTE PROCESS OVER
SMELTING

The advantages of an electrolytic process
as compared to a smelting process are many,
and the day is not far distant when copper
will no doubt be leached direct from the ore
and electrolyzed with insoluble anodes, to
produce finished copper sheets and tubes
in one operation direct from the ore without
the intermediate process of smelting and
refining

The centrifugal process is a step in this
direction, as it is capable of depositing copper
from its solutions by using insoluble anodes
in the form of finished tubes or sheets in one

operation. The centrifugal process is at
least ten times faster than any existing
electrolytic process, and a high current

density can be employed without deteriorat-
ing the quality of the copper. There is no
risk of lamination, as no burnishers are em-
ployed. The plant is simple and free from
mechanical complications, and the amount
of copper locked up for a given output is
small compared to other The
process is of interest to mechanical engineers,
as it conclusively proves that to get a high
tensile strength in metals combined with
ductility, it is not essential to put a large
amount of work inta the me‘al

processes
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Fig.
Comparative Cost of Producing Copper by the Pregent Method and the
Centrifugal Process.
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has been considered necessary, by the pro
cesses of swaging, rolling or drawing, but that
v very small amount of energy will suffice
when applied in the manner deseribed in
this article

Propvcing CorrPer

Wb WiRe

ComparaTive Cost oF

SHEETS

In Fig. 9 is given the comparative cost of
by the process of

rolling, as

producing sheets

melting

compared

copper
refining and

with the centrifugal proc

casting,

In Fig. 10 is given the comparative cost
f producing wire by the ordinary process

rolling, and drawing,
wnd the centrifugal process

I'he eapital expenditure of a plant for the
centrifugal process both for the manufacture
of sheets, tubes very
favorably with
wnd wire drawing plant
plant, with buildings, is £50,000
i output of 100 tons per week of 5,000
I'he following is an estimate

of smelting, refining,

and wire, compares
an up-to-date rolling mill
I'he cost of such a

about
for
ton

per vear

Data

About Foundry
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of the cost of a plant for the centrifugal
process capable of dealing with 10,000 tons
of tubes, sheets, and wire per annum

Praxt vor Probucine
10,000 Toxs or TuBes, SHEETS, AND

Estimaren Cost oF

WIRE PER ANNUM BY THE
CENTRIFUGAL PROCESS
£ sd
Cost of 95 vats anda ccessories 000 0 0
Machinery for finishing tubes,
sheets and wire 5000 00

1,500 0 0
15,000 0 0
2,000 00
1,500 0 0

Cranes and lifting gear
Building

Plant for mandrel-making
Machinery for fitting shop

Pumps, atomizers, filter tanks 5,000 0 0
Driving machinery for vats 5,000 0 0
Conduetors and electrolyte 5,000 0 0

£104,000 0 0

Floating capital for copper 30,000 0 0

£134,000 0

October 23, 1908,
Estimate oF Cost per Tox or Propbuvcina
Correr Tunes, SHeers, ANp WIRE By
THE CENTRIFUGAL PROCESS Din
RECT FROM Crupe CopPER
£ s.d
Power per ton (2,240 Ibs.) 1,015
k.w. hours at 0.275d per Rw 1 8 2
Wages at 8d. per hour, 18} hrs 2 4
Ma ment 5 0
Interest on copper lock-up 10
Depreciation on plant and build
ing " 100
Heating elecrolyte 10
Finishing and gauging 5 0
Cost per ton £216 6

These figures represent the actual working
cost on which there would be a further reduc
tion of the previous metals recovered, and if
£1 10s. be deducted from the
which may be taken as an
between Chili-bar and electrolytic copper
the cost per ton is reduced to €1 6s. 6d

above cost

werage difference

Accidents Wanted

The American Foundrymen's Association at the Toronto Convention iu June, 1908, Appointed a
Commii.ee to Work Towards the Prevention of Accidents in Foundries. The Writer of this Article is
the Chairman of this Committee, and L. L. Anthes, Toronto, President of the A.F.A. is the Canadian

Representative to the Committee.

Causes of Accidents.

There is no effort worthy of recog-
nition and every support, than that of the
prevention of The foundry, wheth

is as liable

more

weeidents

er iron, steel, malleable or brass,

to have mishaps that will maim, kill and
destroy property as with other industries
I'here are very few, if any lines of manu
facture, or commercial business that is not

interested at the present day in the preven

tion of accidents

I'he writer’s efforts in this work while
dating back a couple of years, are most
noticeable of results, commencing with
the paper he read before this Association
January 8, 1908, and the founding of the

American Anti-Aceident Association in Sharps

ville, the 22nd of that month

I'he ounds for commendable achieve
ments to prevent acceidents in our foundries
was so strongly urged by the writer at the

Foundrymen's Association's
Foronto, last
in the appointment of a committee consisting
of the to labor for the
Canuse

L. L. Anthes

American

vention at

con
June, as to result
following gentlemen

Ameriean Foun-
drymen’s Association, Toronto, Canada; Dr
Richard Moldenke, secretary American Foun-
Association, Watchung, N.J.; How-
Evans, secretary Philadelphia Foundry-
Association, Philadelphia, Pa.; F. H
Zimmers Pittsburgh  Foundry

president

drymen’s
wrd
men's

seeretary

men's Association, Pittsburgh, Pa.; Freder
ick F. Stockwell, secretary New England
Foundrymen’s Association, Boston, Mass.;
C. E. Hoyt, secretary Associated Foundry

Foremen's Association, Chicago, 1ll.; James
H. Beans, secretary Centre Eoundry & Ma-
chine Co , Wheeling, W. Va.; W. J. §pencer,

By Tnomas D. Wesr,
M.E, 712 Girard Trust Building, Phila
delphia, Pa.; Thomas D. West, chairman

Sharpsville, Pa

The character of the men composing
the above committee is evidence that no
effort will be countenanced that are not

just to employer and employee alike, with

a sole aim to best prevent accidents, all
that is practical

The ecause of accidents are chargeable
chiefly to: 1. Sheer carelessness. 2. In-

toxicants. 3. Smoking. 4. Inattention to

surroundings. 5. The improper use or dis-
regard of safety devices. 6. Disregard of
rules or orders. 7. Disrespect for consistent

authority and discipline. 8. Taking chances
9. Inferior workmanship, machinery, ete
The first move being made by the above
committee to forward its work lies in making
efforts to obtain statistics as to what
dents are caused through each of the above
factors. We data
‘cidents happen, but as to the
underlying cause shown in the above nine and
other like factors, little or none exists in a
way that can be of real service in assisting
any individual, firms, societies or legislative
The
of underlying causes is as essen-
question of best preventing acci-
the remedying of defective
machinery, or other industrial affairs of life
One unfortunate feature of this whole
subject that has to be righted lies in the
narrow view many entertain. Instead of
studying to learn what is really at the root
of our country's deplorable accidents, all
with a view of hest preventing them, it is
a Airade with many on employer's being

accl

respective have good

as to how

bodies to rightly designate a remedy
knowledge
tial in_the
dents as in

The Desire at Present is to Secure Data Regarding the Underlying
Canadian Manufacturers are Urgently Requested to Take an Active Interest.

fierce after profits and too inhuman to install
devices, or in other the
ployer is wholly to blame, should pay all the
costs, and is expected to stop aceidents

This leading many
and expect public
their theory that safety devices and actions
of employers are the only essentials needed
in the prevention of accidents
many to figurative way pro-
prietors, put in your safety devices, but do
not attempt to load us with any care, res
ponsgibility or worry in order to help you to
prevent accidents

safety words, em

error is employees

others to support in

I'his causes

say, in a to

Founders will bear with the writer on
stepping outside of their provinces with
this paper, what may be done in this

respect is largely due to the fact that there
is much that lies with the general public
and trades

other which effect the inner
workings of our foundries, and while we
assist the outside or other industries, we ean

the better bring about the conditions that
should prevail in our shops

Great harm is being done in having the
opinions prevail that the safety
devices is the chief cause of all our aceidents
much benefit that is
derivea by the installation of safety
and wherever it is possible of their decreasing
aceidents, they should be installed
Before proceeding further we will consider
how far safety devices can be expected to be
utilized in preventing accidents

According to of Dr. Joseph
Strong, in his “Social Progress,” we had
of the 76,000,000 population for 1900, the
following citizens - being engaged ‘in  gain

want of

T'here is vet to be

levices

our

statisties

ful occupations
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Professional services 1,258,739
Trade and transportation 1,766,964

5,580,657
085,092
10,381,765

Domestie and personal service
Manufacture and machine pursuit
Agricultural pursuits

Fotal of all occupations 20,074,107

The above figures show that in 1900
we had 46,305,883 people who must be
accounted for, either as + ves, home makers,
or growing children, in addition to a class

ths be termed, eriminal, vagrants or
loiterers. Having the figures of this para-
graph before us the question may be rightly
wsked, what percentage of our people are
there who can be protected from the des
truction of life and property in our affairs

may

of work, recreation, loitering, vagrancy and
criminality, by means of safety devices?
I'he writer ecannot figure out from existing
conditions that much over 20 per cent

of our population can be safeguarded by the
best application of safety devices that are
to be provided

When we consider that we are daily
maiming and killing about 1,600 and de
stroving nearly $2,000,000 worth of prop
erty, the 80 per cent that cannot be pro
tected by safety deviees strongly affirms
that whoever desires to help best prevent
accidents to any comnendable degree will
have to look to other factors

Safety devices will not prevent an auto

mobile’s killing one and injuring four every
day in the year as is the present rate, nof will
they decrease the 5,000 killed and injured
by the celebration of our “Fourth” with
dangerous deadly weapons, and fireworks
Again as an illustration in the case of
fires and other forms of wastes in destroying
property it can be asked. How much of our
$2,000,000 daily
by safety devices
The e
and the solicitations he is
support of

can be prevented

losses

)

npaign which the writer is waging
making for the
merely to
hundred

citizens is not
lessen the loss of a few
dollars’ worth of property every day as can
only be done by safety devices, but one that
seeks to strike at the roots of all the evils
and the deplorable losses resulting *from
accidents

We should be, as a people, brought to
a position where common sense and thh‘nt
can make civilization a
of having the erimes in terrifying
wastage of life and ‘property which our
unridled national laxity have created

The evils causing us far the greatest
number of accidents as found in the third
paragraph of this paper are best known by
those who have come up from being a (or
were with through
the sphere of) journeymen to become manag-
ers of business plants in which their own hard-
carned savings are at stake. This is said
with all due respect to those writers that
are now constantly coming before the publie
through our popular magazines and papers,
who attribute accidents largely to improper
protection by safety devices and laying all
the blame at the door of proprietors, some-
thing they would not do had they any ex
tended experience as overseers or managers
of hazardous labor, or sought to take me
ures best to prevent accidents

When safety devices are put in it is often
a continual combat fof overseers to get
employees to use them, and this is a point

one

lives and

actions suecess,

instead

associated apprentices

e
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there should be a special law, whereby

operatives could be arrested by co-workers
heavily fined or

or employers and be im-

prisoned for not following instructions in
using safety devices. Likewise where acci

dents are happening through the indifference
of an operative to take a few extra steps or
exertions, the chain or tool that
was made especially for handling the job

to obtain

The writer is not seeking to censure
wmvone; the only desire is to have the
issue rightly tracked and state facts that
should have weight with our public press

and legislative bodies in
on causes and to reduce our
accidents to a minimum as far as practical

It is not the purport of this paper to treat
any of the needed training and discipline
of youths and adults as a to lessen
the evil influences of the factors seen in the
third paragraph, as the writer has previously
clear the res
ponsibilities of the home, teachers, employer,
in regard to their respective
parts in aiding the best prevention of acci

nassing judgment

best remedie

means

presented very treatises on

operatives, ete

nts
The chief object of this paper is to awaken
founders

among all in a
plan to secure statistics to show the under-

their

an interest our

Iving cause of accidents in plants,
ind such will no doubt arouse other
tries to do likewise

It is not to the employe's interests any
more than that of the employer's, that we
should remain inactive as in Europe, until
ill-advised will unwise
liability provisions, the character of the same
being shown in English employers being
held responsible for his operatives from the
time they leave their home until their return
In this connection it is to be remarked that
this latter provision involves every person
that hires another, no matter in what sphere
of industrial or domestic employment. This
as an example can include any citizen from
that might engage farm
hand to one that would desire the services
of a plumber, paper hanger in household
work, up and through all classes of manual
and clerical even though
employed but a few hours during any day

We have now many in our country
that would be glad to with slight
disabling injuries if they thought fines on
employers or people worth a little prop-
erty, would them in idleness or
on a drunk without increasing their number
To have enforeed
in some

indus

ete

law makers pass

one servant or

employment,

too

meet

support

such laws as now
parts of Europe placed upon us
would be very unjust to all our respectable
and responsible classes of citizens that is
worth anything, especially in the
fact that this country excells others in care
lessness and disasters

The writer has always taken the position
that the larger part of all our country’s
accidents were due to sheer carelessness or
foolhardiness, and has placed much literature
in the hands of public press editors, congress-
men and others, to sustain this, and there is
evidence of its having done much good

view of

It is said “The necessity for increased
production involved greater haste and per-
haps less tendency to watchfulness at ma
chinery, so that there is the greater need for
inculcating at an early age that scrupulous
carefulness which we have heretofore been
allow the experience of time to
accord with the

content to
bring.”

This is all in

20
writer's advocacy of its being very important
teach
dong with

for us in this country to commence the
ind faithfulness
v more rigid discipline of our young in our

ing of greater eare

homes and schools

I'he “ Engineering” also states “In foun
dry work, the increase is most marked
Ten years ago, the number of non-fatal
accidents did not reach 2,000, whereas in the
past four years, they have gone up from
3,800 to 6,798."" This shows that this new
employers’ liability is not causing any re
duetions in aceident, but working the other
way I'he iron, steel, malleable and brass
foundries have all hazardous vocations and
we all eager to reduce the number of their

It is believed
to do this

accidents all that is possible
that few things can
it the start better than

wssist them

in education along

the line of our learning the true underlying
canse of present acecidents
In order to obtain such data, a blan

form of report has been gotten up by tl

committey withorized by  the  American
Foundrymen’s Association on the prevention
of accidents. This blank will be
in the very near future among all the foun
dries  of the United and C

Among other things on which information is

circulated

States inada
requested in the blank is the classification
the third
well as those

of accidents by ecauses cited in
paragraph of this

which were unavoidable by

paper 18
the unfortunate
sufferers.  Further, the expenses eaused by

these accidents, both direct and subsequent

through repairs necessary or damaged by
fire

It is hoped that full statistics will be
supplied, all of which will be kept confiden
tial, and only the summaries, used for the

purpose of making a gemeral report, which
ig" designed to play an
important part in the legislation on aceidents

if complete enough,

and other factors constantly coming up
Both the
of the committee
any further
gired in this connection
T'he whole

of and

as well as member
will be glad to

information that

writer any
furnish
may be de
the need
practicability of doing
prevent loss of life
through accidents, is that
winked at by all classes entirely

question of urgent
must, to
ind property

has

too long

our great

one heen

Is not this indifference, if continued, one
that will bring grave injustices and suffer
ing to operatives as well as employers?”

For humanity's sake, if for no other
this subject should be afforded every at

tention, and the appeals of this paper for
data on the underlving ecause of
can, if liberally complied with

in helping to decrease them as by no other

weeidents
give results

cause—statisties now in existence and should
be commended by all that are involved in
work or recreation, whether employe or

employer

POWER PLANT OPPORTUNITIES.
Ontario.

TORONTO.—It is expected that tenders
for part of the distributing plant for Niagara
power will be called by the City Couneil
Toronto, in a few weeks time

HAMILTON

The contracts for the city
waterworks, pumps and motors have been
awarded as follows: The John MeDougall
Co., Montreal, the pumps at $7,220; The
Canadian Westinghouse Co., Hamilton, the
motors at $12 928
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NEW TOOLS AND SHOP EQUIPMENT

Only Descriptions of New and Interesting Machines, Tools or
Appliances Can Be Published. No Mere Write-Up Can be Used.

Fig. 1
Atlas Worm Gear Chain Blocks

The accompanying illustrations show the

construction of the Atlas worm gear chain

blocks, which are equipped with an automatic

brake. The features of this block as brought
out in the following description should be
of great interest to all users of chain blocks
The action of the brake is of chief interest
This is shown in Fig. 3

In the brake action (Fig. 3), the worm
spindle is fitted with the ratchet wheel “f,”
which is driven by a friction washer, between
collar “k 1” and ratchet wheel “f.” When
the load is being lifted, the worm is pressed
toward the hand chain wheel and the brake
revolves loosely on the end of the shaft, but
when the lifting ceases, the friction brake is

thrown into action automatically. In lower-

Fig. 2

ing, the worm is pressed toward the bearing
and under the reverse action of the worm-
wheel the pressure between “k 1” and “k 2”

increases. This arrangement secures a frie

insuring a degree of safety absolutely neces
sary in hoisting appliances

All blocks are tested before leaving the
I

factory to ¢
normal caj

st 50 per cent. above their
ity. Moderate overloading,
therefore, which frequently occurs when the
block is in inexperienced hands, will not
canse break downs.

These blocks are made by Schuchardt &
Schutte, New York, and sold in Canada
f:om the firm's offices at 91 Youville 8q.,
Montreal

New Single-Geared Crank
Shaper
Accompanying is an illustration of the new
single-geared crank shaper just placed on
the market by the American Tool Works Co.,

New bingle-Geared Crank Shaper

tion lowering gear, but the friction does not
retard the raising of the load and hence the
block works with the greatest ease.

The principal parts of Atlas chain blocks
are constructed of steel and wrought iron,

Cincinnati, O. This machine was designed
for heavy manufacturing purposes and the
use of high speed steels. The column, the
base, the ram, the head and other parts are
of heavy and strong design. The cross feed
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is a patented design, and is variable and auto-
matic with a range of .008 in. to .200 ins.,
obtainable while the machine is in operation
It is supplied with graduations and pointer
either side of zero, reading from 1 to 25
notches, each notch representing 008 in
feed.

For lubricating the ram slides are provided
with felt wipers at both the front and centre
of the column. An oil pocket is cast integral
with the pocket in the rear

The eross rail is of box form, and is longer
than is usual, giving the table an extra length
of horizontal travel.

Another feature of the machine is the tele-
scopic elevating screw, with ball bearing
thrust.

This machine is sold in Canada by the
A. R. Williams Machinery Co., Toronto.

an Ordinary Lathe into
a Collet Lathe
By A. Reap.

Making

It quite frequently happens in the average
toolroom or machine shop that there is a
searcity of collet lathes to meet the require-
ments. This is perhaps more often the
case in the toolroom. In the building of
jigs, fixtures, dies, gages, ete., the collet lathe
is certainly an indispensable tool, and in
the shop where there happens to be only
one, it is a case of wait, most of the time.
Now any ordinary hollow spindle lathe can
be quickly and cheaply converted into a
first-class collet lathe by making a fixture
similar to the one shown in Fig. 1.

A represents the lathe spindle which in
our case carried a center about 1} inches
diameter at the small end. To this center
we fitted the hardened and ground taper
sleeve E. This sleeve was ground to fit
collets we used on other lathes. As this rig
admits of much larger size collets than the
ordinary draw-in collet lathe, we made up

Kaorl
\ % ,
7 / » » A R %
Ly % Ll d SNINY
D

Fig. 2
The Collet and Closer.

some extra sizes, The machinery stub
sleeve B was next fitted to the spindle, and
by means of a spanner wrench screwed up
tight to the shoulder. This sleeve has a

THE MACHINERY EDITION.

fine thread on front end to which a cap C
was fitted having a taper to match the front
end of the collet. 'vhe working of this rig
must be apparent at sight. Both tapers of
the collet being used and as the cap O is made
with a fine thread (20 per in.) a very powerful
grip is obtained. A spanner wrench is
fitted to the cap C also. We have used this
chuck quite extensively in our shop, and
most of our men prefer it to the ordinary
draw-in collet. It is nearly as rapid in mani-
pulation, is very stiff and rigid, and for hold-
ing power it has the collet lathe beat a mile

Where the use of long bars is not required,
an ordinary small centre lathe with no hollow
spindle can be used by extending the sleeve
B and fitting it to a short collet as shown in
Fig. 2. The sleeves B and C should be made
of machinery steel, case-hardened; a pin F
forms a key to prevent the collet D from
turning. —American Machinist.

Repairing Air Pumps.
By C. E
In making repairs to air pumps the most

important repair is in the top head; in fact
the top head is the whole works. The parts

McLAvGHLIN
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bush and hold reamer central while being
made fast. The shaft is then fed in by turn-
ing bonnet C until the tools reach center of
eylinder which is worn largest. Tools are
then set out by screwing down on part B
until it is felt that tools are touching all

around. Now clamp tools by screw G,
which also acts as drive for reamer. By
using ratchet wrench on G and turning

bonnet C, reamer is fed in as far as it will
go, then feed back to outside of bush and the
job is done.

This tool is no experiment, as 1 have been
using it for about two ye
perfect satisfaction

rs, and it gives
-~American Mach inist

TO MAKE A VENETIAN BLIND.

While building a house, Senator Platt, of
Conneeticut, had ocecasion to employ a car
penter.  One of the applicants was a plain
Connecticut Yankee, without any frills.

“You thoroughly understand earpentry?”
asked the senator.

“Yes, sir.”

“You ecan
blinds?”

“Oh, yes, sir!”

make doors, windows, and

w;’ Ouing Bl [N
AT X 0
1'—; %%
// y
————— '
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Reamer for Main Bushing Cylinder Head Cap 9}-inch Air Pump.

most subject to wear are main bush No. 75,
packing rings Nos. 78 and 80, and left main-
valve eylinder-head

On all pumps that come to the shops
for repairs the main bush is more or less
worn, and on account of the valve seat in
center of bush, it is impossible to ream or
file this bush out true. The only way it
can be machined is to bolt the top head
to angle plate, or remove bush from head
and chuck it in lathe. Either is an expensive
practice, The common shop practice is to
wrape and file until shoulder is removed
'his makes a poor job at the bes* ~nd it takes
from one to three hours. \ the use of
this reamer the job can be do. n from 10 to
20 minutes in a mechanical manner. By
changing tool in end of shaft the reamer can
be bolted to left main-valve cylinder-head
No. 85 and eylinder portion of this trued out

Main shaft A is the size of cylinder portion
of main bush No. 75. In the end of this
shaft are inserted tools F, then apply part G,
which acts as tool-post serew, as it holds tool
in place. Parts B are then applied. Shaft
is then placed in part D, bonnet C screws
down over D, set-screws in C are set in to
engage shaft A. Reamer is now ready for
service. Bolt reamer on head with secrew
bolts which holds cylinder-head No. 84. As
reamer is applied shaft and tools just enter

“How would you make a Venetian blind?"’

The man scratched his head and thought
deeply for a few seconds. ““I should think,
sir, he said finally, “about the best way
would be to punch him in the eye.”

ALUMINUM CASTINGS.

Very favorable results have been received
in service from castings manufactured from
the alloy of Aluminum and Magnesium.

The Aluminum-Magnesium alloy cast-
ings (containing eight or ten per cent pure
Magnesium) are about fifteen (15) per
cent. lighter than the alloy of Aluminum
and Copper, and the Aluminum-Magnesium
alloy is also about thirty-three (33) per
cent. stronger,

Recent experiments made in the machin-
ing of castings made of Aluminum and
Magnesium showed that the castings ma-
chined 75 per cent. faster than those which
are made of the alloy of Aluminum and
Copper.

Personal Mention

Mr. G. B. Blanchard, recently elected vice-
president of the Dominion Power & Trans-
mission Co., Hamilton, has resigned.
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CAPTAINS OF INDUSTRY

Opportunities for Business.
Factories, Mills, Power Plants, Ete.
Construction —-News of Municipal

BUILDING NEWS.
Ontario.

FTORONTO.—A  $£50,000 will b
ulded to the Free Hospital for Consumptives
at Toronto,

BRANTFORD,—N
for the ereetion of a new mineral water factory
for Austin Burke

FORONTO. —<The
Lamp Co.'s new
larged

WOODSTOCK. —The factory of the Rich
wrds Pure Soap Co., Limited has been damaged
by fire

BERLIN.—~The Berlin Orphanage building
will be improved and enlarged

HAMILTON. —The

Co.'s warehouse

wing

IKew has the contraet

here
Sunbeam  Incandeseent

building here will be en

Domestic  Specialty
ind contents have been des

troyed fire imounting to $3,000

FORONTO

two by-law

damage
I'he City Council has passed
one to issue $365,975 for publie
buildings and the purchase of sites
ind $148,000 for high school buildings

I'ORONTO

Fire broke out in the store
rooms of the H. W, Johns-Manville Co
ted, and did considerable
stock and building
Quebec.

LENNOXVILLI I'he

Co. are

Limi
damage to the

Frost &
v new warehouse here,

359 Notre

Wood
erecting

MONTREAI

Shapiro Bros,,

Dame West, Montreal, will erect a three
story warehouse at the corner of MeGill
ind Notre Dame St, The architeet is Mr

Alphonse Piche, Vietoria Building, Montreal,

wnd C. K. Deakin, 11 St, Sacrament St., is the
general contractor
MONTREAI I'he Catholic Board of

School Commissioners have decided to pur
chase property at the corner of Beni and
Dorchester Street for the erection of a school
to be known as the Madame Marchand Aca
demy.

MONTREAL.—Mr, H. Wener

v new factory on Papineau Ave.,

will erect
Montreal

it a cost of about $3,200. C. Dulort, 555
St. Antoine St. is the architect, and M.
Labis & Co., 782 Laval Ave,, are the con

tractors

ST. HYACINTHE. —Contract for the new
Catholie school has heen awarded to G. B
Duhamel.  Mr. Chas, Bernier is the architeet.

MONTREAL., —=One of the warehouses of
the Montreal & Wool Waste Co.,
Limited, Duke St., on Oect. 19, was damaged
by fire to the extent of $50,000.

Cotton

Saskatchewan.

ELSTOW,—The Canadian Elevator Co.,
ind the Winnipeg Elevator Co. will build
elevators here,

BELLE PLAIN.—Plans are
pared by R. J. Bunyard, Moose
| irge new school here,

being pre-
Jaw, for a

GRASSEY LAKE.—The Medicine Hat

Milling Co., will put up a new elevator here.

ESTEVAN.—The Farmer's Elevator &
will pull down their old ware-
house here and have a new elevator built by

I'rading Co

Stormwald & Co., contractors, Mohall, N.D,
MELFORT.—A. McMichael will build a
25,000 bushel elevator at Beatty Siding

near here,
RADISSON. A  Greek
Chareh will be erected here,
BROWNLEE.—Funds are being

for the ercetion of a church here

Presbyterian
raised

British Columbia.
FERNIE.—Plans prepared
for the new publie school building here by
tobert Kerr
VANCOUVER.—A
may
NELSON.—The Porto
will erect a new saw mill here this fall
Alberta.
COLERIDGHE \

will b

have bheen

new theatre huilding

he erected here

Rico Lumber Co

new two-story hotel

erected here by Paul Lecieux
New Brunswick.
BATHURST

is building

The Bathurst
a new plant

Lumber (%

Nova Scotia.

I'RENTON. ~Humphrey's Glass Works
ind general store have been destroyed by
fire,

Manitoba.

MACDONALD.—The Winnipeg Elevator
Jo., Limited, elevator has been destroyed by
tire,

COMPANIES INCORPORATED.

Ontario.
YARMOUTH CENTRE.—The Yarmouth
Rural Telephone Co., Limited, have been

incorporated with a eapital of 10,000 to carry

on the business of a Telephone company.
I'he provisional directors include David
Caughell, Glover Summers and L. R. Cloes,

Yarmouth,

HAMILTON.~The Gurney-Tilden & Co
Limited, incorporated with a
capital of $800,000, to carry on the business
of selling and dealing in all kinds of stoves,
furnaces, radiators and grates. The pro
visional directors include J. H. Tilden, E. D
Cahill and E. E, Marks, all of Hamilton

TORONTO.—The British Yukon Gold
Mines, Limited, have been incorporated with
a capital of $1,250,000, to carry on the busi-
mining, milling, reduction and
development company. The provisional di
rectors include J. C. Mitehell, James Hoperon
and William Kelly, all of Toronto.

have been

ness of a

News of Building or Enlargement of
News of Rallway and Bridge
Undertakings - Mining

News.
Quebec.

QUEBEC.—The St. Lawrence Stevedor-
ing Co., Limited, have been incorporated

with a capital of $100,000, to take over the
stevedoring, loading
for vessels, of the

and unloading plants
Canadian  Import Co,
I'he provisional directors include M. T. Web-
ster, W, Q. Stobo and H. Aird, Quebee
CANSBAPSCAL.—The Matapedia Lumber
Co., Limited, have been incorporated with
a capital of $140,000 to buy sell and trade
in timber of all kinds. The provisional
directors include O. N. Piche, J. N. Piche
wnd J. L. Piche, Cansapseal
MONTREAI I'he P. Vincent
Co., Limited, have been incorporated with a
capital of $99.000, to earry on the business
of lumberers,

Lumber

timber merchants and manu
and lumber. The pro-
visional directors include J. P. Vineent, E.
M. Tremblay I'remblay, all of Mont
real.

MONTREAI
Heating Co

facturers of timber

and F

I'he Westmount Plumb
ing & have been incorporated
with a capital of $90,000, to earry on a general
plumbing, heating and steam fitting business
I'he provisional directors include W. A
Rousseau, M. A, Cardinal and J. J. Meagher
Wl of Montreal,

POWER PLANT OPPORTUNITIES.

Saskatchewan,
WOLSELEY.—The ratepayers will vote
on a by-law to issue $23,000 debentures,

issued as a loan to the Central Light & Power
Co.

WATERWORKS, SEWERS AND SIDE-
WALKS.

Nova Scotia.

HALIFAX.- -The City Council has carried
a by-law to borrow $25,000 for sewers,

Manitoba.
WINNIPEG.—The City Couneil will issue

debentures to raise money for various loeal

improvements,

TRADE NOTES.
Ontario.
FRONTENAC.—The Frontenae Cereal Co,
have taken over Moore’s elevator there, hav-
ing a capacity of 500,000 bushels.

HAMILTON Among the firms
who have recently placed orders for pumps
with the Smart-Turner Machine Co., Hamil-
ton, are Marsh & Henthorn, Belleville,
Ont., the Hamilton Bridge Works, Hamilton,
Ont., the Burlington Canning Co., Burlington,
Ont.; the Intercolonial Railway, Moncton,
N.B.; the Coniagas Mines, Limited, Cobalt;
Butler Bros. Hoff Co., Windsor, Ont., and

Fowler's Canadian Co., Limited, Hamilton
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THE HOME OF MADE IN CANADA

Foundry Facings, Supgplies and Equipment

Manufacturing for Twenty Years
PURE CEYLON For all purposes. From Manufacturer to Consumer
PLUMBAGO No middleman’s profit when dealing with us

FOUNDRY Everything needed for the Iron or Brass Foundry,
SUPPLIES including complete equipment

MOULDING From the finest Brass to the coarsest Pipe and Core
SAND Sand.

the HAMILTON FACING MILL CO., Limited

Head Office and Works Eastern Office & Warehouse
HAMILTON, Ontario Foundry OUtﬁtters MONTREAL, Quebec

A SAVING OF TIME AND MONEY

IS EFFECTED WITH THE

“REID” MOLDING MACHINE

A HAND-RAMMED STRIPPING PLATE MACHINE
IT EXCELS ALL OTHERS

This fact has been demonstrated to the absolute satisfaction of a large number of the
more prominent foundrymen of the United States and Canada. The superintendent of one
of the largest foundries in the United States, who has used all styles of machines, says that
the *“ REID " is the cheapest, most rigid, and most perfect draw-down machine he ever saw

Send for our booklet. It gives in actual detailed figures the saving accomplished by
the Reid Molding Machine in one foundry.

We make a specialty of contracting for Machine Molded Castings in grey iron,
brass or semi-steel, delivered to any place in Canada.

LET US QUOTE YOU ON YOUR REQUIREMENTS

The Reid Foundry & Machine Go., Limited

INGERSOLL, ONTARIO

When Writing Advertisers Please Mention The Canadian Manufacturer.
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TORONTO.—It is stated that the present
site of Knox College may be sold to an Eng-
lish Co. for a large departmental store

KINGSTON.—An order for 25 locomotives
has been placed by the Grand Trunk Pacific

Railway with the Canadian Loecomotive
Works.
Quebec.

MONTREAL.—Tenders are being invited
for heating and ventilating of the new
McGill Medical Building. Messrs, Brown &
Vallance, Canada Life Building, are the

architects.

MONTREAL.—The Dominion Car & Foun-
dry Co., Montreal, are now running under a
full staff. Some large have been
received from the Canadian Pacific Railway
as a result of the heavy traffic movement.

SHERBROOKE.—The E. & T. Fairbanks
Co.'s new plant here is now ready for opera-
tions.

orders

Manitoba.

WINNIPEG.—Sir Shaughnessy,
president of the Canadian Pacific Railway,
said that the Company had spent $10,000,000
double tracking the line between Winnipeg
and Thunder Bay last year. The company
are preparing to operate trains over the moun-
tains by electricity generated by water power
for 700 miles

Thomas

Malleable vs.

THE CANADIAN MANUFACTURER.

MILL AND FACTORY EQUIPMENT.
Quebec.

MONTREAL.—E. G. M. Cape, Montreal,
has been awarded the contract for two ad-
ditional buildings for the Canadian Spool
Cotton Co., at Riverside Park, Maisonneuve,
Contracts for an intake and well for the same
concern have been awarded to the Rexford-
Bishop Construction Co., 3 Beaver Hall
Square, Montreal. Messrs, Brown & Val-
lance are the architeets,

POWER PLANT OPPORTUNITIES.

Quebec.
MONTREAL,—Mr. Cowie, engineer of the
Harbor Commission, is preparing plans

for an electrie plant to be erected at a central
point on the harbor front for the production
and distribution of power for every purpose
along the harbor

Ontario,

PORT ARTHUR.—The power contract
between the Kam Co. and Port Arthur, has
been signed, and the erection of a sub-station
at Port Arthur will be commenced immediate-
ly.

MONTREAL.—The plant of the Moore
Carpet Co., which has been in liquidation
for some time has been sold by the liquidator,
Mr. John J. Griffith, to T. M. Craig.

October 23, 1908,

BUSY TIMES IN CAMPBELLFORD.

Campbellford, Ont,, is a busy town now.

The Trent Valley Woollen Mills have
received large orders from leading wholesale
houses of Canada, and the future is promising,

The Northumberland Paper Mills are very
busy, and large additions are being made to
the mill.

The MeBurney Lumber Co. have their sew-
mill running at full capacity.

The Dickson Bridge Co. have many
ahead.

The shoe factory, flour mill, foundry, sash
and door faetories are all busy.

In addition to all this the Dominion
Government have spent about $300,000 on
the Trent Canal in this vicinity, and the work
is only commenced. The town is putting
in a new power plant, which, when finished,
will cost over $100,000, and a large number
of men have been employed on the work all
summer.,

rders

CONTRACT LET FOR GRAND TRUNK
RAILWAY CAR SHOPS.

The contract for the construction of new
carshops, ete., for the Winnipeg terminals of
the National Transcontinental Railway was
awarded to Thomas Kelly & Sons, Winnipeg,
on Oct. 19. The tenders call for the ex-
penditure of about $500,000, and the work
will be started at once.

Steel Castings vs. Forgings

The De of the
tions of Articles in the

Really only one metal is involved in the
present consideration; that is iron as a base.
By alloying with other elements, by causing
chemical changes in these and by varying
physical treatment, we get adaptability to
the formation of different shapes in castings,
forgings and rolled and drawn material
We also get the advantage of certain physical
characteristics, such tensile strength,
resistance to crushing, ete. No metallurgical
reader need be told that with the iron, as we
find it in the condition of ore, we have
phosphorus, sulphur, silicon, copper, ete.,
and that in the blast furnace part of the
carbon and sulphur in the fuel is taken up by
the iron. All of these elements are generally
kept as low as possible, though pure iron
is of little use. It is necessary to control
the proportions of such of the above as may
be desired, and others are often added,
such as manganese, nickel, chromium, vana-
dium, ete. Detailed reference to alloyed
steels is left out of present consideration
except to say that their use will likely still
further advance the use of castings, especially
steel castings. The changes from the use of
one material to that of another are often
brought about by advances in the different
arts. The useful phase of the matter is to
find what decides the choice of materials,
The difference between wrought iron and

as

ve Flelds of Cast and Wrought Iron and Cast Steel, With Illustra-
Making of which the Three Materials Can be Used to Best Advantage.

By James H. BAKER.

steel is not considered in this paper, nor is it
any part of the purpose to describe the differ-
ences between casting, rolling, forging, cold
drawing, roll forging, pressing, drop forging,
ete

CARBON VARIATIONS.

Cast iron, having 3 to 4 per cent. generally
of carbon, is easily master in resisting com-

and serap of various kinds intermixed in
order to make stronger castings. Also we
have had castings which were converted
into steel after being molded in sand, but this
has not advanced much. Next we have
malleable castings, which are ecast iron
with some of the carbon taken out and part
of the balance and other elements changed
These are made into many intricate shapes,

Fia. 2.

Contrasts of Cast and Wrought Forms.

pression and in resisting corrosion from many
causes. When chilled it has a quality all
its own. As to castings, at first we had cast
iron, and then we got it with steel turnings

impossible commercially in wrought material,
and yet give a service much nearer to wrought
iron as to tensile strength and toughness
than simple cast iron.
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This is the Era of Concentration
DOUBLING UP

%' %

HE old horse will carry three as easily as one, and that is the “STEVENS'

. - . . . . .
SYSTE“. of having every man on the job, going the same way, getting

there at the same time, and doing it in an easy canter

The “STEVEN'S SYSTEM ” doubles each opportunity without increasing

the expense. It surprises the opportunity before it rounds the corner. I manufacture

FOUNDRY FACINGS, FOUNDRY SUPPLIES
Buffing Compositions and Platers’ Supplies
FIRE BRICK and FIRE CLAY PRODUCTS

My representatives on the road sell all of these lines, and they compete with

men who sell only one of these lines. It costs just as much to sell one as to sell
all. It costs them the whole horse, while it costs me only a fraction of the horse.
It takes a smaller slice of profit for me to sell you the goods. 1 take the small slice

and give you the rest.

Don’t you think the “STEVENS' SYSTEM ” ought to win?

If you operate a FREDERIC B. STEVENS

FOUNDRY i
or & Detroit, Michigan

POLISHING DEPARTMENT WAREMHOUSE and OFFICES:

and Cor. Larned and Third Streets
FACING MILL:
PLATING DEP.ARTMENT Cor, Isabella Ave. and M.C.R.R.
talk WIth EXPORT WAREHOUSE;

STEVENS

It means more
profit to you.

When Writing Advertisers Please Mention The Canadian Manufacturer.
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Steel castings come in as another link
between cast iron and wrought material,
Next is wrought iron, with its tensile strength
and duectility above malleable castings
Then comes carbon again in combination
and we have steel, which in its mild form
is some stronger than wrought iron, and with
higher ecarbon very much stronger. Next

L -

Figs. 4 and 5—Coupler Draw Bar and Sec-
tion of Shank.

come the alloyed steels, either in castings
or wrouzht, which surpass all. But carbon
steel —in other words, the regular commercial
product—when cold worked, such as cold
rolled or drawn shafting, and in one of its
highest forms, as high carbon drawn wire,
has as much as 10 times the tensile strength
of cast iron; hence it is easily seen how
widely qualifications for different uses may
v

Waere Cast IroN 18 PREFERRED
" "Much money and often sore disappoint-
ment would be saved if fundamental principles
were considered at the start. Cast iron
being the basic metal is cheapest per pound,
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pressing sheet metal is well advanced, but
the sharp effect in surfaces and intricate
and delicate forms possible in cast iron cannot
be realized in wrought material cheaply
enough. A stove, whether for gas or coal,
is an impossibility in wrought, and even if
80 made would not stand the heat like cast
iron. Cast iron water pipe costs much more
per foot than wrought steel, yet it is used
almost exclusively for water mains because
of its resistance to corrosion by contact with
the earth, water, ete. The highly practical
difference between the tensile and crushing
strength of cast iron is an important factor
in maintaining the supremacy in many ar-
ticles, This principle is well illustrated in
the Hodgkinson beam, Fig. 1, where in order
to use a minimum amount 0. metal to support
a given load it has about five times more
sectional area in the lower flange than in the
top. The beam itself has given place to
wrought steel, but the principle remains.

CHiLLED CASTINGS,

Chilled cast iron has its hardness produced
by chemical change taking place from sudden
cooling, which is a different matter altogether
from hardening a piece of steel, for by heat
ing the steel again the hardness may be
taken out; but subsequent heating uncer
ordinary conditions will not take the hardness
out of chilled cast iron. Another principle
often involved in the choice of materials is
that of the wear of one on the other. A
wrought or fibrous material wearing on a
cast iron or granular one is the best condition
8o far as these metals are concerned. For
instance, the wheel box with wagon skein,
13, is unive

sally of cast iron, on account

Fia. 6—Cast Steel

but is not therefore the cheapest, even per
pound, when it comes to being put into com-
mercial forms. A straight, clean 60-ft.
railroad rail cannot be made of cast iron as
cheaply as of wrought steel, leaving quality
out of the question. On the other hand,
for many articles wrought metal would be
gladly accepted in place of castings, but
price devermines that castings shall be used.
In this class are door lock parts, engine beds,
flywheels, car couplers, brake wheels, sash
weights, and parts for cars, for agricultural
implements and for household articles with-
out number. On the other hand, there are
many articles in which both prices, on ac-
count of form, and quality, on account of
granular structure, favor plain cast iron.
These include ingot molds, smoothing irons,
balls for pipe welding, furnace plates, many
forms of forging and pressing dies, finishing
rolls for rolling mills, ete. It is true that
rolls for heavy roughing work are often
preferable in steel, but for finishing, cast iron
ones are best and would, therefore, be used
even at a higher cost. They clean themselves,
where wrought rolls would let the hot metal
stick to them.

A stove burner shows a wonderful com-
bination of the economical, useful and orna-
mental in cast iron articles which will never
be reached in wrought material. The art of

Locomotive Frame.

of wearing qualities as well as cost. Chilling
steel castings in the sense mentioned has not
8o far been done commercially. A little
has been done in uniting chilled cast iron to
steel castings, but this is limited to plain
forms,

Winer FreLp ¥or More RECENT PRocESSES.

The art of casting is so much older than
that of rolling, forging and pressing that we
may reasonably look for comparatively
more development along these last named
lines. As to rolling, slitting rolls for cutting
hammered plates into nail rods came first,
Sheet rolls are about 175 years old, while
grooved rolls have been in use only about 125
years, and three-high rolls came in the last
generation, It is only 100 years since
formed up sheet metal commenced to dis-
place castings in forms which had been in
use for thousands of years. When it comes
to bars of uniform section, or even those
having an alternate limited change of sec-
tional shape and of any considerable length,
price alone determines the choice of the
wrought, while the quality is also in its favor.
In this list are such as railroad rails, wire,
concrete reinforcing bars, frames for build-
ings, bridge members—in fact, an endless
number.

The matter of freight for long distance
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often decides the choice of material, as some
articles ean be made in wrought so much
lighter than castings. This factor is highly
important where muleback transportation
is involved, In rail joints, forms which
can only be made of steel castings will be
limited in use because of the uniformly close
fit necessary, Many efforts have been made
to produce these in castings, but even such
forms as Fig. 2 are made cheaper in wrought
and there can be no question about their

Fia. 8.
Parts of Forged Locomotive Frame

Fia. 7

being better., In journal boxes for rail-
road cars efforts in pressed steel are quite
recent, but so far there is nothing to report.
In journal box wedges drop forged ones have
made consicerable advance against castings,
but the great body of these are still made in
castings, mostly malleable, and it will be
interesting to watch the outcome,

MALLEABLE CASTINGS AND THEIR ADAPTA-
TIONS.

Malleable castings with their large develop-
ment are limited to a consicerable degree
by size, or rather by thickness of section,
owing to the fact that this material differs
physically and chemically from the surface
to the center. The best part is on the out-
side, and the rearer that this better condition
can be made to reach clear through, the better
the article. A section containing 1 sq. in.
would be much better if of }x4 in. than of
1x1 in. There are, therefore, many articles
which are of excellent quality in lighter sizes
of castings, but in heavier are better of
wrought; hence another condition divides
the uses of the two materials—namely,
where size determines the quality. Chain
swivels, Fig. 3, are largely, in fact almost
wholly, made of malleables in the lighter

. 9—Cast Iron Step. Fia. 10.—Ma. leable

Step.
sizes, say up to 4 in. But when it comes
to a swivel, say, for a 2-in. chain, which must
pass through a 9-in circular opening and uni-
formly stand a test of 250,000 Ib. pull,
malleables are not equal to the require-
ments, owing to the thick section. Harness
snaps are almost wholly made in malleables,
of course, with a wrought steel spring, and
yet some of the heavier ones are demanded,
and a comparatively few are made, in
wrought.
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The Hamilton Steel & Iron Co., Limited

HAMILTON, CANADA

Basic Open Hearth

Steel Castings

Bar Steel Bar Iron
Angles Bands Washers

Specialty of Machine-Straightened Tire Steel

Pig lron

Foundry Basic Malleable

Nova Seotla Steel and Goal Co., Limited

MANUFACTURERS OF

BRIGHT COMPRESSED STEEL SHAFTING

From 3 5 Inche: Diameter. Guaranteed Straight and Tr ithin 1/50 1 Inch,

Spring. Reeled Machinery, Tire, Toe Caulk, Sleigh Shoe, Angles, Special Sections and
all Merchant Bar Steel. Sheet Steel up to 48 inches wide.
RAILWAY AND ELECTRIC RAILWAY CAR AXLES, FISH
PLATES, SPIKES AND TRACK BOLTS

Tee Rails, 12, 18, 24 and 28 Ibs. per yard.

HEAVY FORGINGS A SPECIALTY

¢ SCOTIA” PIG IRON FOR FOUNDRY USE.
WORKS--TRENTON, N.S.,, and SYDNEY MINES, N.S.

HEAD OFFICE--NEW GLASGOW, NOVA SCOTIA
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In sprocket chains for light work, malle-
ables have maintained their lead. And for
medium work they are giving good service
where the section can be thinned and the
strength increased by making them wicer,
For heavy work wrought is used because
there is little difference in the quality of
properly forged material on the outside and
that in the center. It was attempted at
one time to make the knuckles for car coup-
lers of malleable castings, but they were
worthless. At first knuckles were made in

-
Fia. 11—Fifth Wheel in Mslleable,

wrought, but steel castings are
altogether or nearly so. Coupler draw
bars, Fig. 4, were wholly of malleables
until a few years ago, when steel castings
began to supplant them and have now taken
a large share of the coupler trade. This was
partly owing, however, to unwise compe-
tition in malleables, which resulted in their
falling below their regular possible efficiency.
Steel castings are here to stay, but malleable
draw bars are not a thing of the past. This
is owing to the principle named, of getting
a large sectional area without any exceedingly
thick parts in critical places. Fig 5 is a
section through the shank of Fig. 4, showing
how sectional area is much increased without
thickening too much at any point. These
draw bars are too difficult to make in wrought.

now used

INcreasED Use oF SteEen CAsTINGS,
Steel castings have been greatly developed
in the last decade, and especially in the last
five years, They cannot be molded into the
finer forms possible with cast iron, and there-
fore in malleable nor can they
be produced of as uniform quality as wrought
steel, but they have made marked inroads
into the fields of wrought metai and grey
iron castings. One of their advantages is

castings,

Fi1g. 12—Formerly Malleable Casting, Now

Largely Wrought.

the elimination of separate parts.
and side frames of various designs in
steel castings are coming to the front
commercially, and complete standard gauge
car bodies are now being made in one piece
for furnace charging, ete. Patents have been
issued for a truck bolster, side frame and all
the journal boxes in one piece. Wrought
bolsters and side frames are, as a rule, lighter
and cost less, but the reduction in the number
of parts by the use of steel castings is working
a change. This change may go to greater
lengths, or it may find an equilibrium in a
combination of wrought and castings.

Many articles formerly of wrought iron

Bolsters

or steel are now made, and will continue
to be made, in steel castings,
side frames, Fig. 10, when mas

require a weld at neairly every corner, and
most of these really mean two welds. Figs.
11 and 12 show a part with one V block, A,
placed ready to weld, after it had been heated
in one forge and the frame in another. Then
the same thing must be gone over again
to close the space B, and so on until the
frame is completed. This, taken in connee-
tion with the expense of forging all these
parts before the welding commences, shows
how desirable it was to cast this article in
one piece. Rudder frames for ships come
in the same class and many other parts for
ships, while electrical machinery, steam
hammer columns, hydraulic press plates and
many other machine parts are now made
in steel castings. Generally where these
displace cast iron it is a question of quality
and sometimes of price, because the steel
article can be lighter. Where they are used
in preference to wrought iron nr_.~u-rl_nt isa
question of price.

Locomotive
le of wrought

Fia. 13—Cast Skein,

There are many articles in which quality
determines the choice of wrought material
and price has little or nothing to do with it.
These include pipe for very high pressure, as
well as unions for such pipe, armor plate,
shells, springs, boilers, parts of
machines, firearms, automobiles—an endless
list, to say nothing of edge tools, Cannon,
as a matter of course, were made at first of
castings. The Confederate Government put
wrought bands on cast iron guns. Then
some 25 years ago efforts were made to pro-
duce them in steel castings, recourse being
had at last to fine wrought steel throughout

sewing

Some LiNnes 1N WuicH MOVEMENTS ARE

ConrLicTING,

While the trend in many cases is clear
as to choice of materials, in others it is not.
A generation ago such articles as body loops
and steps, Fig. 9, were made in wrought,
Malleable largely took their place, as shown
in Fig. 10. Now many of the same class of
articles are again made in wrought. Fifth
wheels, like Fig. 11, and numberless other
things are hardly approachable by wrought
as the shape is difficult, and being light, the
quality can be good. Automobile parts
generally would not be accepted in malleables.
Body hangers, Fig. 12, were largely made
in malleables, but now are produced in great
numbers in wrought. These are rather large,

Fia. 14—Wrought Steel Skein.

being 2 ft. long, and improved methods
n press and roll forging will probably keep
the wrought in the lead, both as to price
and quality. Wagon skeins, Fig. 13, are
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mostly made of cast iron. Wrought skein-,
Fig. 14, have been used for 30 years, but
their cost is against them. Skeins were also
tried in malleables, but so far these have not
advanced much, Bathtubs, which are much
larger and generally plainer in form than
articles just named, are being ingeniously
made in wrought material, but cast iron

F1a, 15—A Vanety in Plow Parts.

holds the lead. There has been an advance
in the use of wrought steel pulleys, but it
will be a long time, if ever, before cast iron
pulleys are entirely displaced in the light
and medium sizes, and probably never in
flywheel sizes. A question of special interest
is whether wheels for freight cars shall be
made of wrought material,

CoMBINATIONS OF CASTINGS
MATERIAL,

AND WROUGHT

Without noticing generally built up strue-
tures, in which castings and wrought are
so commonly combined that we are apt to
overlook “hem, a plow, Fig. 15, will illustrate
this class, The braces a, the beam b and the
coulter ¢ are wrought, The roller f is cast
iron. The clevis g is a malleable casting,
for while the intricate form it needs to be
tougher than cast iron and comparative cost
forbids it to be wrought. The mold board
d is of chilled cast iron, as is also the share
e. In early days the mold boards were all
made of cast iron. Next wrought steel
was used—a high earbon surface and a soft
steel center or back, so as to be capable of
being highly hardened and yet endure use.
But the art of chilling cast iron kept ad-
vancing and now there are large numbers of
mold boards made of ¢his, and owing to their
hardness and the fine granular structure
they operate more satisfactorily in certain

Fia, 16—Cast and Wrought Material
Combined.

soils. A matter of enticing interest is that

of uniting the two materials homogeneously,
as seen in scissors having cast hand'es and a
wrought steel edge, and in a heavy article,
as an anvil. In brake shoes for cars, Fig.
16, the wrought toughens the structure
and the cast i1on gives the wearing quality.
While this is a success in these and other
cases, it has not been found widely appli-
cable.

Under the enthusiasm of new ideas, pos-
sible combinations and variations make an
interesting mental picture and tend to cause

a pleasant state of feeling in & man who is
in love with his work,
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“ BEECH CREEK” FIRE BRICK

i T PECIAL Mixtures for use in lmlhn«' Mills, Malle-
able Iron Works, Steel Works, Blast Furnaces
Cupolas, Glass Tanks, Cement Kilns, Locomotive
Blocks, and all High Grade Uses.
‘ Write for Catalogue ..n¢ Prices.

PENNSYLVANIA FIRE BRICK COMPANY
BEECH CREEK, PA., US.A.

OU take lives in your own hands, leave profits to fate, when you are not
ahsolutely ecertain that your Cruecibles are lhe best. Ours are of 36 years
perfection —the standard of excellence.

i McCULLOUGH-DALZELL CRUCIBLE COMPANY, PITTSBURGH, PA.
| v .
i
Our factories are the most complete in Lhe
ALUMINITE country. Located in Pennsylvanian, Ohio, and
SILICA Kentucky—and controlling the largest known
MACNESIA AND bodies of Refractory materials for ditferent work
'3 Operated by experienced managers, We manu
CLEVELAND.O, CHROME BRICK facture material for all heat work- second Lo none,
FIRE CLAY SILICA CEMENT .B. MACNESITE Capacity over 20,000 Brick and Special \lmpu-
per day. Write for cutalogue.

ELK FIRE BRICK = wuen

Best Fire Brick for Any Purpose. There are none “just as good.”

SUCCESSORS TO
UNITED FIRE BRICK COMPANY s i
- Fire Brick Companies
Manufacturers of HIGH-GRADE CLAY AND SILICA FIRE BRICK

FOR ALL PURPOSES. THERE ARE NONE BETTER
Offices: PITTSBURGH and UNIONTOWN, Penn.

MR, CONSUMER:

A customer who uses large amounts of our coal for steam purposes, and who
employs a force of chemists, sends us, unsolicited, the following analysis :

Moisture Vol. Matter Carbon Ash Sulphur (separate)
Car D —-33355 75 3165 63.40 420 73 Tremont Mine
Car P.R.R.—-20769 75 30.65 6130 430 h j | Crescent Mine
Car D —83353. ( Volatile 33.20 Fixed 66.80
- Combustibles -
| Car P.R R.—20769) | Volatile 32.30 Fixed 67.70
| Car D ~33355' ~ @ Air Dry 14640, Combustible 15402, Vol. Portion 17217
| t .T. Us ;
! Car P.RR.—20760) Air Dry 14610, Combustible 15418, Vol. Portion 17337

If your coal does not equal this, write us.

The Monongahela River Consolidated Coal & Coke Co.

BUFFALO, N.Y.
When Writing Advertisers

Please Mention The Canadian Manufacturer.
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HOW TO OWN ALL THE WORLD'S GOOD
THINGS.

By Biswor Georce BErkeLey (1685-1753)
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Book
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thing who enjoys it, and not he that owns it HANDY EXCUSE CALENDAR.
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see at a play or birthright,

over the limit
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Catskill mountains
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Wednesday or I
See you at 4 a.m. Sunday.
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DELIVERY QUICK

JOHN CARR

Let us Lave a trial order.

PATTERNS IN

for the largest and
Patterns you may require.

14-16 Mary St., Hamilton, Ont.

most intricate
Lumber thoroughly seasoned.

Phone 2755
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PRICES RIGHT
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September—Just returned from market;

bad weath-

Special Notices—Don’t come on Satur-
I

Rather not see you on
day, Tuesday or Thursday.

CIGARETTE MACHINES

Made under Letters Patent of the Dominion of Canada,
No. 101,408, Oct, 9ch, 1906,
No. 101,409, Oct. 9.h, 1906,
No. 109,936, Jan. 28.h, 1908,

may be obtained in Canada from

Messrs. Robert Gardner & Son, Limited
Nazareth Street, MONTREAL

Sole licensees to manufacture these machines in
Canada, to whom all enquiries may be addressed

The New York Cigarette Machine Co.

132 Reade Street, NEW YORK

[f you have

l

ANYTHING to sell to the fac-
llnrim, foundries, shops and mills of Canada you
[should use the advertising pages of Tur CANA-
DIAN MANUFACTURER and thus place your argu-
Inn-nls before the men who buy

managers of these concerns.

-the owners and

NTCK H I,

COPPER COMPANY.

NICKEL ror NICKEL STEEL

THE CANADIAN

fHE ORFORD

COPPER

COMPANY

WRITE US FOR PARTICULARS AND PRICES.

General Offices: 43 Exchange Place, NEW YORK,

When Writing Advertisers Please Mention The Canadian Manufacturer,
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SMALL DIAMETER WHEELS AND AXLES FOR CONTRACTORS.
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GANADIAN IRON & FOUNDRY GO0.

LIMITED

CAR WHEELS.

CASTINGS OF ALL KINDS

Special
Castings B=

Flange Pipe

Branches
Hydrants

Valves

Head Office: IMPERIAL BANK CHAMBERS,

(Hamilton, Ont.

WUTKS at +{St. Thomas, Ont.

l; Fort William, Ont.

Valve Boxes
and General
2o = Water
Works

Supplies

MONTREAL

Montreal, P.Q.
Three Rivers, P.Q.
Londonderry, N.S.

WIRE CLOTH

Special Heavy Steel Cloth for Refuse Burners.
Smoke Stack Webs and Wire Cloth of every description,

THE B. GREENING WIRE CO., Limited

HAMILTON, Ont,

MONTREAL, Que.

WINNIPEG, Man,

Albert Manufacturing Co.

MANUFACTURERS OF THE WELL-KNOWN

Herama Calcined Plaster =

TENT ROCK
WALL PLASTER.

HILLSBOROUGH, N.B.,, CaANADA.

James Thomson, J. Q. Allan, James A. Thomson, Alex. L. Garts~ore,

The GARTSHORE-THOMSON PIPE & FOUNDRY GO,

CAST IRON PIPE

3in. to 60 in, diametes,

For Water, Gas, Culverts and Sewers 5hi°ii! 0isti"%; Flexible and Flange Pipe
WATER WORKS SUPPLIES HAMILTON, ONT.

Bank oF HAMILTON

J. TURNBULL, General Manager
HEAD OFFICE, - HAMILTON, ONT.

Capital. Reserve,

$2,500,000 $2,500,000
Over 90 Branches Throughout the Dom-
inion of Canada.

Collections made in all parts of Canada
on most favorable terms.

When Wriling Advertisers Please Mentlon The Cauadian Manufacturer.
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Smart-Tur M: chine Co., Hamilton, Ont obe
Smith's Falls Mu leable Castings Co., Smith's
Falls, Ont obe
Stevens Co, It, Out 410
sStevens, Fre B.. Detroit, Mich 35
Stowe-Fuller Co , Cleveland, Ohio 39
T
Toronto Paper Mfg. Co., Cornwall, Ont 1
Foronto mp & Steneil Works, Toronto, 10
roronto Testing Laboratory, Toronto 11l
Trimont Mig. € toxbury, Ma-s 12
I'russed Councre el Co,, Toronto n
U
Union D awn Steel Co., Hamilton, Ont 6
United Fire Brick Co., Pittsburg, 1'a 39
w
Whitman & Barnes Mfg. Co., St. Catharines,
Ot 14
Wiliinms. A. ., Machinery Co., Toronto 3

Winn & Hollund, Montre«|

OTIS

ELEVATORS

FOR ALL DUTIES

Electric, Hydraulic, Belt, Steam

and Hand Power

VANUPACTURED  BY

OTIS-FENSOM ELEVATOR COMPANY, LIMITED

Head Office, TORONTO, ONT.

Works, HAMILTON, ONT.

GALT, ONT.

Manufacturers of

MACHINE KNl\lES

For WOOD-WORKING,

PAPER CUTTING and LEATHER SPLITTING
MACHINES,

SHEAR BLADES,

BARK and RAG KNIVES,

When Writing Advertisers Please Mention The Canadian Manufacturer.

Ete., Ete., Ete.

Quality Warranted.

Send for Price List.
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READ
“REACTIONS"

THIRD QUARTER
JUST OUT

INDUSTRIAL  RAILWAYS

'I‘Hl’: Quarterly Publication, “REACTIONS;’

Don’t lose money on old-fashioned will be mailed free of charge to anybody

equipment in the United States, Canada or Mexico.
The Third Quarter of this paper contains a
KOPPEL CARS number of very interesting articles and is pro-
fusely illustrated. Subjects treated of are the
and \

following: Welding Concrete Reinforcing Rods,
Welding Locomotive Frames and Driving
Wheel Spokes, a New Development in Rail
Welding, New Thermit Reactions, Welding
Two Large Anchors, Quick Repair of a Rud-
der Frame, Welding Propeller Strut of German
Warship, Hard Spots in Steel Castings and
Improving Cast Iron. Write for a copy.

Goldschmidt Thermit Co.
103 Richmond St. W,, Toronto

General Offices : 9 West, St., New York
Pacific Coast Branch :—432-6 Folsom St,, San Francisco

PORTABLE TRACK

Save money in transporting materials
and finished products

Our Booklet D 31 will tell you how

ArTHUR KOPPEL company

146 Morris Building, NEW YORK, N.Y.

Large Stock In
New York, Koppel, Chicago, San Franeisco, ete.

O you realize how difficult it often is for your salesman to get an interview with the
heads of manufacturing firms—with the men who buy ? This pajper is an ever-welcome
salesman. Why not get the benefit of its influence ?

EX P ORT TRADE Hydraulic Presses

Power Screw Presses

KELLY’S DIRELTORY Filter Presses

Merchants, Manufacturers and Shippers of the World
Price, $12.50 delivered
Annually by KeELLy's DIRECTORIES, Ltd,, London, Eng.

The lists cover every country. With each country will be found classified lists
of the Consuls. Banks, Manufacturers, Importers, Exporters, Merchants, Brokers,
Shipping Agents, and other trades of importance to Exporters and Importers,
together with a concise statistical account of its financial position, its ports
and principal towns with a short topographical account and the population
of each. All trade headings are given in English, French, and the prevailing com
mercial language spoken in the country taken, so that the book can be readily used
by people in any country. These features are not to be found in any other Directory,
and are the means of making it readily understood in all countries

It is the only Directory containing a fully representative Canadian and United
States section that circulates abroad, and the frequent mention of the book in con-
sular reports proves the extent to which it is consulted by purchasers in all parts of
the world

The publishers hold the British Royal Warrant, and the British Government
Offices and the more important Consulates are supplied with a copy of the book. Wi]liam R Perrin
.
Kelly Publishing Company AND

Head Office, LONDON, W.C,, England
and at New York, Paris, Hamburg, Melbourne, Sydney, Dunedin, Cape Town, Buenos Ayres, etc., etc,
¥ ¥

Company, Limited,
Dominion Branch, 70 Dunn Ave., Toronto—W. P. Dent, Manager. TORONTO, Canada.




cARTHUR,
CORNEILLE & CO.

310 to 316 ST, PAUL ST,
MONTREAL

OILS, CHENICALS, DYESTUFFS
TANNING \\E‘XTHACTS

Waxes, Gums, Shellacs,
Glues, Gelatines, Ete.
CANADIAN AGENTS
BERLIN ANILINE CO

BRITISH ALIZARINE €O, a
MILLER'S TANNING EXTRACT CO

Stationary
and Marine

(ias ana (Gasoline
ENGINES

Vertical and Horizontal

For all purposes

“QUEEN’'S HEAD”

AND

‘“SOUTHERN CROSS”

Dead Flat Steel Sheets for
particular work

JOHN LYSAGHT, Limited

A C. LESLIE & CO, Limited

Canadian Manager

THE ROILER INSPECTION
and INSURANCE 0. of CANADA

CONTINENTAL LIFE BUILDING
TORONTO

Thirty Years' Experience as Consulting Eng

THE BOILER INSPECTION & INSURANCE CO
OF CANADA,

J. & T CONLON

Malleable

Iron
Castings

QUALITY AND SERVICE
GUARANTEED

McKinnon Dash &
Metal Works Co.,

LIMITED
ST.CATHARINES

Write for particulars

Hamilton
Motor Works,

Limited

Hamilton, Ontario

TRADE MARK
BRISTOL'S
REG.U.S. PAT. OFFICE.
PATENT STAGGERED POINT

STEEL BELT LACING

FOR ALL KINDS OF BELTS

- REA APPLY FIN NT
THE PERFECT BELT FASTENER
MADE IN ALL SIZKS

FOR GENERAL USE ON

LEATHER, RUBBER AND COTTON, AND
WOVEN BELTS
SAVES BELTS, TIME AND MONEY
8end for Free Samples and Catalog

THE BRISTOL CO.

WATERBURY, CONN,

Smith’s Falls Malleable
Uastings Company, Limited

CAPACITY 8,000 TONS

MANUFACTURERS

or

MALLEABLE
IRON
CASTINGS

Smith’s Falls, Ont., Can.

ONT.

PATENTS FETHERSTONHAUGHCO

THE OLD ESTABLISHED FIRM




