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CIRCULATES IN EVERY PROVINCE IN CANADA
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Tbe Canadian Manufacturer
The following Editions are , ublished each month s 

“ Power Edition," “ Office Edit) »n,” “ Mach.^tery Edition," “ Construction and Equipment Edition.M

MACHINERY EDITION
DEVOTED TO THE PROBLEMS . ND NEEDS OF THE MACHINE SHOP, FOUNDRY AND

PATTERN ROOM.

Y'oi., 57. Xu. 15. TORONTO, NOVEMBER 20, 1908. New sene» Vui.. i. No. ii.

MILLSBERTRAM BORING

72-Inch BERTRAM HEAVY BORING and TURNING MILL
Tiie table has wide flat annular bearing near the circumference eliminating tende icy to wedge under heavy 

cuts, or to lift table under side cuts. A lower step bearing, running in oil enables the table to be raised off the 
annular bearing when running at high speed. The heads, which are operated in all directions by power, are 
entirely independent in their movement both as to direction and amount of feed. Each bar has an independent 
counterweight. Bertram Mills are readily changed from belt to motor drive.

Our Boring Mill Catalogue will be sent to any address on request.

THE JOHN BERT RAM & SONS CO., Limited, - Dundas, Ontario, Canada



TUK CANADIAN MANUFACTL ItKIÎ November 20, 1908

FAIRBANKS

POWER HUMMERS
ESPECIALLY 

ADAPTED FOR

CARRIAGE FACTORIES 
CAR WORKS 
INDUSTRIAL PLANTS 
EDGE TOOL SHOPS 
GENERAL JOB SHOPS

iz to.

CHARACTERISTIC
FEATURES

SIMPLE CONSTRUCTION 
EASY ADJUSTMENT 
ECONOMY OF SPACE 
ECONOMY OF POWER 
DURABILITY

THE FAIRBANKS POWER HAMMER
Contains the fewest parts of any l’ower Hammer on the market. The 
patented elastic cushion stroke is a special feature which permits of a 
greater capacity. It reduces jar of machine to a minimum and therefore 
reduces running expenses. The “ quick get away ” avoids cooling stock 
and allows more work to he done with one heat. Sizes, 25 lbs.—251) lbs.

Factory: SHERBROOKE, QUE.

THE CANADIAN FAIRBANKS CO., Ltd.
MONTREAL

TORONTO WINNIPEG VANCOUVER ST. JOHN, N.B. CALGARY

Whra Wrltlag Advertisers I’lease Mention The Canadian Manufacturer.
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ECONOMY AND DURABILITY

DROP-FORGED
STEEL FRAME

<

T RIMOTRADE

“TRIMO” ARE STANDARD TOOLS

%de TRIMONT MFG. CO. a&SV.V Roxbury, Mass.

TRIMO CHAIN WRENCH
STRONGEST OF CHAIN WRENCHES

THE CHAIN POCKET IS IN THE

DROP FORGED STEEL PANELED HANDLE
THUS BRINQINQ THE STRESS ON THE STRONGEST POINT

TRIMO PIPE CUTTER SEND FOR 
CATALOG No. SO

NO THREAD IN FRAME 
OR ROLL BLOCK

A SMALL
INTERCHANGEABLE 
NUT IN THE FRAME 

CONTAINS 
THE THREAD

THIS CUTTER IS CONVERTIBLE FROM A ROLL OUTTF.R INTO A 3-WHEEL CUTTER

CANADIAN BILLINGS k SPENCER, Limited
WELLAND, Canada

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

A
TRADE MARK

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

Send Blue Prints or Models for Estimates on Your DROP FORQINQS

Wkea Writ tag Advertisers Pin Mestloa The Cssadlss Mssufaetnrer.
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ns.
Presses
Write for 
Prices on 
Presses. 
Dies and 

Tools

* *wfb

The above cut represent* oin No. IS Inclinable Power Press, 
with positive knockout in slide and treadle lock

W. H. BANFIELD & SONS,
f 20 Adelaide St. West 
TORONTO, CAN

Manufacturers of

HIGH GRADE MACHINE TOOLS
LONDON MACHINE TOOL CO.

Limited
HAMILTON. - CANADA

—c*-

The Jones & Lamson
or Hartness Type

FLATTURRETLATHE
Built absolutely aa perfect as the U S. machine

Ask for Catalogue

fromThe Stevens Company of Galt, Ltd.
SALT, - - ONT.

FULL MOUNTED
DERBY SCREW PLATE NO. 119.
14 X Vs 7A 14 V. % V» I"

WITH ONE No.9 AND ONE No ll TAP WRENCH

BUTTERFIELD & GO., ,

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

WE MANUFACTURE

“Hi'!*}—iiniimmmimj

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

Regular and Full Mounted Reece and Derby Plates, Bleyele 
and Machinists’ Plates, etc., etc.

REAMCW » TAPER.............. iSTWAIGHT........... 8HANK

Rock Island, Que.
'r * # • ■ * i • •

When Writ lac Advertisers Please Mentloa The Canadian Maeefaclurer.
Tm



WHY
Dodge Pulleys

ARE BEST.
This superior appearance is the result 

of design, construction, principle, workman­
ship, selected materials and good finish, all 
of which go to make the DODGE Pulley 
the most popular wood pulley the world over.

This pulley in halves shows you some­
thing of our construction, and will give a 
mechanic an idea why the DODGE Pul­
ley will hold on to the shaft better than 
any other pulley made.

This shows how Arms are dovetailed into 
rim and anchor bolted, making it an impossi­
bility for rim to work loose on arm, and it still 
leaves face of pulley a perfect belt surface.

Different from any other ! and better ! When ordering Pulleys 
get the best by insisting on having DODGE Pulleys.

SOLE MAKERS

POPGE MONUFOGTURING GO.
(TORONTO - - MONTREAL

November 20, 1908 THE MACHINERY EDITION 5
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Wfces WrltlBgr A Averti *re Please Meatloa The Caaadlaa Maaafaeturer.
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THE CANADA CHEMICAL MANUFACTURING CO., LIMITED
COMMERCIAL QUALITY MANUFAOTURBRS OF CHEMICALLY 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 COLOR COMPANY
I American Branch ot Leopold Cornell» « Co., C. m. b. N.i

ARTIFICIAL

DYESTUFFS
New York, I82-I84 Front Street.
BoStOfl, 68 Essex Street.

Philadelphia, 126-128 south Front st.
Providence, 64 Exchange Place. 

Atlanta, 47 North Pryor Street. 

Montreal, 59 William Street

THE NICHOLS CHEMICAL COMPANY
LIMITED

Head Office-222 ST. JAMES ST., MONTREAL. Worke-OAPELTON, P.Q.
MANUFACTURERS OF HIGHEST QUALITY CHEMICALS

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

4QENTS FO* STAR and TRIANGLE BRANDS PUREST AND STRONGEST

BLUE VITRIOL. PAPER MAKERS1 ALUM.
Address all Correspondence to the Head Office. - MONTREAL.

When Writing: Advertlwrre Please Mention The Canadian Manufacturer.

WIRE CLOTH 
WIRE WORK

We can furnish Wire 
Guards for all pur 
poses. Bank and 
Office Railing. Orna 
mental Brass and Iron 
Work, Riddles and 
Screens. Wire Bond­
ing for reinforcing 
Concrete.

INQUIRIES SOLICITED. SEND FOR CATALOGUE.

CANADA WIRE GOODS MFC. CO.
HAMILTON.

r4V«VéVmtm
wm*mm
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MACHINE
TOOLS

24 WHITCOMB BLAISDELL 
Planer with 8ECOND BELT 
DRIVE. All Shafts, Gears 
and Pulleys can be re­
moved In a few mliutea. 
SIMPLE DESIGN AND SIM­
PLE CONSTRUCTION.

SEND FOR PARTICULARS.

Whltcomb-Blaledell Engine Lathe. We have in stock 18*6 and 20*12 Lathee of this Style. Send for Prices.

The A. R. WILLIAMS MACHINERY CÏÏKÎÏ
Head office : Front St. West, TORONTO Branches : Montreal, Winnipeg, Vancouver

When Writing Ad vert leer» Please Mention The Canadian Manufacturer.
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LOW OARBON

STEEL CASTINGS
MADE BY THE FAMOUS OPEN HEARTH BASIC PROCESS.

Any easting from j pound up to -1,000 lbs. supplied from two days to a week after 
receiving order. Rush orders may be delivered in one day. We will be glad to quote prices 
for your work.

BEST STEEL 0-A_STI2STGh CO., LIMITED
VERDUN, MONTREAL, QUE.

THE ALGOMA STEEL GO., Limited
8AULT STB. MARIE, ONT.

is now booking orders for

STEEL RAILS
For delivery during the leaeon of 1908

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

DRUMMOND, MoOALL * OO.,
Okkick : General Sales Agents.

Canada Life Building, MONTREAL.

CANADA IRON FURNACE GO., Limited
Montreal, Radnor and Three Rivers

Manufacturer» of the well-known

C.I.F. Three Rivers 
Charcoal

Suitable for Car Wheels, Cylinders 
and Fine Castings, where the ut­
most strength is required. Pig Iron

UNSURPASSED IN STRENGTH BY SWEDISH. RUSSIAN 
OK AMERICAN CHARCOAL IRON.

Offices : Canada Life Insurance Building, MONTREAL.

RIVETS -TUBES-PLATES -

vhrcc of our lines which we are 
prepared to supply promptly—at 
satisfactory prices—and best quali­
ties.

Climax Rivets our specialty, for 
boiler or tank work.

Sm Monthly Stock Llet

THE
BOUR.NE-rULI.ER CO. 

IRON. STEEL.
PIG IRON,

COKE.

Cleveland, Ohio.

I Pittsburgh Office, 1136 Fri

THE PETER HAY KNIFE CO., Limited

GALT, ONT.

Manufacturera of

MACHINE KNIVES
For WOOD WORKING,

PAPER CUTTING and LEATHER SPLITTING 
MACHINES.

mmmmmau
SARK and RAO KNIVES. Eta, Bte., Etc.

Quality Warranted. 

Send for Price List.
SHEAR RLADES.

When Writing Advertisers Plei Mention The Canadian Mnnufncturer.



November 20, 1908 THE MACHINERY EDITION 9

Sensitive Drilling Machines 

No. 1 Column Drill

To the Manufacturers of Canada: 
Why not buy sensitive dri1! presses 
made in Canada, which have time­
saving features that no other similar 
machine on the market possesses.

These machines will 
take any drill with 
No. i taper shank, 
directly in the spindle, 
which is accurately 
bored to suit.

When used with chuck, 
any size from No. o to 
l/i inch straight shank 
drills may bt used.

THE ONLY DRILL PRESS ON THE MARKET ON WHICH THE TABLE 
TURNS COMPLETELY AROUND THE COLUMN AT ANY POINT

Write for Catalogue (Just Issued) and Discounts

THE HAMILTON TOOL 00., LIMITED
HAMILTON, CANADA

WMee Writing Advertisers Please Mention The Caaadlaa Manufacturer.
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BUYERS’ GUIDE and DIRECTORY
Thli Depirtment has been started to bring together those who have to sell specialties 
for the factory, mill or foundry and these buyers who are "In the market " for such 
lines Readers of this paper will And this department one of the most useful features 
of the paper. Mention the paper when you make enquiries of advertisers.

Metal Specialties Hardwood Flooring
n

Vleee

BROS., "SKT
Metal Spinners, Stampers, Platere, 
Patterns, •peolal Toole and Dlee.

It will pay you to write un for anything In 
Bran», Copper, Aluminum. Zlnr. Ht eel or 

White Metal.

Hardwood Fi wring — End Matched 
Bored, Polished and Bundled

SIEMON BROS., LIMITED
M2 Confederal Ion Life Bldg., Wlarton.

TORONTO Oat

visas0 À0K gk Bench Vise*
Drill Vleee
Pattern Maker*nm Vleee

f Get Our Price*.
The Stevene J ^ 1 Mfg. Co , limited

Bench Power Preee Tape and Dlee
Wire Cloth

jag- W. H. BANFItLO A SONS
Machinists and Die Makers

■W' Mahers of Fewer, Drep
and Screw Freeeee

HO Adelaide Street Weet 
TORONTO

TAPS or ALL KINDS

C. H. JOHNSON A SONS, LIMITED
•t. Henry, Montreal

Makers of
Iron, Erase and Copper

WIRE CLOTH
Engraving and Die-SInklng Sheet Metal Dlee Plating

TORONTO STSSoa* WORKS, Ltd.
II. 0. FELL A OO.l

Rubber and Steel stamp»
Heal» and Brand*. Memorial Bra*!»*.

Boor Plate*.
IS? Church Street, TORONTO

ERNEST SCOTT
1«S Bleury ML, - MONTREAL 

Machinist and Tool-Maker

Dies for sheet metal work, Stamping* and 
light manufacturing. Spade) m.tclimrn 

designed and made to order.

electro and Clow Plating on all 
Metals

Brass Finishing and Spinning 
Carriage Lamps Made and Repaired

P. KENT
ai Vitre St. W., MONTREAL

Fire Brick Scale. Wood Patterns

ONTARIO LIME ASSOCIATION
•uMdwre' Supplies

Dealers in Scotch and American FireBrk k, Plie t ls|. Piss i Os ssd Cupels 
Block* Always a full stock on hand.

118 Esplansde Street East, TORONTO
Rhone Main S47S

THE GURNEY SCALE COMPANY
Established IBM

Manufacturers ef

STANDARD SCALES
HAMILTON, Ontw Canada

WOOD PATTERNS
ALL KINDS

High Grade ; Right Prices : Prompt Itollvnry

THE HAMILTON PATTERN WORKS
HAMILTON, ONT.

Fire Ooore Rlvete and Steel Froducte Textile Mill Orayons

D STANDARD 
AUTOMATIC 
FIRE DOORSa_ a? Approve byI l nd.rwrll««
IKh.rdl if. ft
id hi. iwet.

Montreal

The PAR* ENTER a BULLOCH CO, Ltd 
OANANOQUE, ONT.

Iron and Copper HI ret*. Iron and Copper Burrs, 
Bifurcated and Tubular Rivet*. Wire Nall*. 
Copper and Hieel Boat »nd Canoe Nall*. 
K«rutcheon Pin*. Leather Shoe and Overshoe 
Booklet. Bit Braces Felloe Plates

ANY COLOR OF CRAYON
that you want can hr obtained from um.
We *re *peclall*t* for Cotton. Woolen 
and Worsted Manufacturers. No trou­
ble to «end «ample».

LOWELL CRAYON CO.. - Lowell, Mas*.
Original Manufacturers.

Galvanising Reefing Material. Fire Brlok

m LOCKERBY & McOOMB
Tarred Fell, Building Papers,
Ready Roofing, Carpet Felt,

Pitch and Coal Tar.
65 SHANNON ST - Montreal

Firs »nek, Stowe Linings, 
Locomotive Arch Slseke,
Special Firs Bricks,
Muffle*, Boiler Biscks

Unusual and out-of-lhe-way orders a specialty _
Montreal FlreBrlek A Terra Cotta Co.
81. Kllsabcth and 8l. Ambrose 8t*.. Montreal

Hack Sawe Abraelve Wheele Oeare
iPffA Cate Bare e a • Inch
fl 1 Bound or Square

Need* no attention af 
IffSTj ter work I* flat In vleeIT Automatic *top when

dpi \ piece I* cut off
I 1 U 1 iiit>roved arm keep*

^SJr\ «aw perfectly in line at
PH all time- Get Price#.

D. McKenzie. Guelph. Ont.

CANADIAN HART WHEELS, UNITED
4SI Bar ton Street, HAMILTON

Corundum and Emery Wheel» 
Grinding Machinery

Operating
Canadian Corundum Wheel Co . Limited

Hart Corundum Wheel Co.. IJmlted

V- RAWHIDE 
K GEARS

MANVFACTVIUU BT
K the horsburoh

A SCOTT CO
Cleveland, Ohls.

Whfg WritIbs ASwertleere PI»m* Nratln Tfce Canadian Manofacterrr.

584



November 20, 1008

Buyers’ Quid*

TH1C MACHINERY EDITION

Paper

II

Steel Concrete Engineers

CANADA'S MANUFACTURERS 
1909 - Industrial Blue Book -1909 

BUYER'S GUIDE
Published on Subscription only

The Manufacturer* List Co.
Montreal and Toronto, Canada.

Toronto Paper Manufacturing Co.,
Cornwall, Ont.

Mimifsoturer» of Knglne Wind Superfine 
* »l>ere. While end Tlr’od Hook Pepere, Blue 
end < roam I eld and Wore Kooleoepe. Aooounl. 
ICneelopeend IJUiogrephlc Pepere, ele.

Trussed Concrete Steel Company
OP CANADA, LIMITED 

Manufacturer* of Reinforcing Steel 
Oonc.-^t* Engineer*

28 JORDAN 8T.. TORONTO 
Offices : WALK Kit VI |,LK

omet SCHOOL
NRCNliMfnMnN

Writing Paper Testing of Materials

BAH* on ICIODUM HOUSE A '■™h"suwa ni>wTmL_^>j: Mjua
OR* $T0N Fivses.

The ROLLAND PAPER CO.
HIGH (litADK PAI’KK MAKKIts 

Makers of
** Superfine Linen Record "
" Karneelllfti Linen Bond "
" Empire Linen Bond "
" t olonial Bond "

Qrand Prli, Parle, 190 0. 
QUESBO MONTREAL TORONTO

Paper

Chen.leal and Physirnl Te»llng of lr n. Steel, 
A lie ys, ( '••ment and Material* of all kind* 

THE TORONTO TESTING LABORATORY, 
Llm ted, 18 Saturday Night Building.

Associate* : The Detroit Testing Uihur.itory 
P'ompt Service. Accurate Results.

Our prices ire right Write for iiuolatloiis an 
get synopsis of our yearly contract plan.

Ralls hint Tie

WM. BARBER & BROS.

Manufacturers of . . .

JOHN J. CART SHORE
88 Front St. W„ Toronto.

Railsand supplies,■X New and Secondhand.
for RAILWAYS. TRAMWAYS. Etc, 

______ Old material bought and sold.

THE CANADA PAINT CO.,
Limited

OIL CRUSHERS, LEAD GRINDERS
Color Manufacturers. Varnish Makers

Montreal Toronto Winnipeg

PROFESSIONAL DIRECTORY
Patent Attorney*, Mechanical and Electrical Engineer*, 

Oonetructlng Engineers, Chemical and Mining Encarte, ~ 
Builder*, Architecte, Auditor*, Accountants, Etc.

i, Hydraulic 
Contractor*

-L

EDWARDS, MORGAN & GO.
CHARTERED ACCOUNTANTS
11*10 King Bt. West, Teronto

l-li.mr Main 1168
EDWARDS A RONALD, WINNIPEG

CHARLES H. MITCHELL, C.E.
Member Canadian Society Civil Knglneers. 
Member American Society Civil Knglneers. 

Assoc. American Inst. Kle. trloal Engineer*.
Hydro-Electric Engin,if

Rooms 1004-5 Trader* Bank Bldg.,
Telephone Main 7188 Toronte

C. J. FEN SOM, M.E.
Consulting Engineer

ABKRDKKN CllAMMKItH. • TORONTO 
,,hn(1M I Office. M. 1923 
1 honw \ Residence. N W87 

Machinery Designed. Supervised. Inspected and' 
Contracted for. Teats, Reports. Klectrlc Light 

Plants. Rower Plante. Pumping Planta.

H J. Bowman. M. Can. Soc. C. K 
A. W. Connor. B. A., C. K., A M. Can Soc C. K.

BOWMAN & CONNOR.
CONSULTING CIVIL EN0INE1R0

Fireproof Mill Buildings In Steel end Oon
Crete. Waterworks. Sewerage. Klectrlc Plants, 
Bridges and Foundations.

Cement Trhtino Lahokatokt.
M Toronto St., Toronto. Tel. Main 6724 
Branch Office. Berlin. Tel. ItiB

RODERICK J. PARKE
A.M. A mem. Inst. K.K.
A M- Can. Hoc. C.K

CONSULTING ENGINEER
Continental Life Bldg. - TORONTO 

1/tng Distance Telephone.
FOR MANUFAOTURlRe -Design and Con 

■trueilns lndu*irtal Pleat* Lighting Power 
Transmission Factory Power Dlstrl 
button — Steam Plants Hydraulic

OWrVere nipoati vaiuatio»*
Cable Address. " Rod pert e ' W. V Code.

PATENTS
trade masks, Bto.

HANBURY A. SUDDEN
NEW YORK LIFE BUILDING, 

____________ MONTREAL.

CHARLES BRANDEI8, C. E.
A. M. Can. Soc. C.K.

Mem Amek Kmcctho-Chxmmal Soc., etc.
CONSULTING BNOINEBR

To ProTlnolel Government. Municipalities, etc 
Kstimate*,and Supervision of Hydraulic- itlmates, Plan*_____

and Steam. Klectrlc Llgbl 
Plants, Waterworks and 8
to «3 Guardian Bui’King**

it. Power and : 
Sewers.

ROBERT W. HUNT A CO. 
■■rtai of law ctloa. tests ssi Cmeltahn.

W Broadway. New Yore : 1111 The Hookery.
C hjoaoo; Mooongahala Bank Bldg., PmsBVHOH : 

Norfolk House, Can no* SL.tvJ. London. 
Inspection of Italie and Fastenings, Cara Loco-

IlnporU snd Md»m on propetl* nnd prom»,.

ATEINITS
a-*N^ t» ■ ■ ,

Rntf ncrr« and others who realise the adrisabiU 
|!y of having their Patent business transacted 
by Experte Preliminary advice free. Charges 
noderate. Oer Investor's Adviser sent upon re­
çu» sL Marlon A Marloe, RegM . New York Life 

*>«. Moetwl » sad WeMlngtoe, DA, BAA.

HftTPIITQ trade marks
Un I LH I 0 and DESIGNS 
I FREE Set of Sketching 

Instruments to each In­
ventor.
O. C. COU8ING

N.V. Life Bldg. MONTREAL, Canada

A. C. NEFF & CO.,
CHARTERED ACCOUNTANTS

7G Victoria Ot., TORONTO
Phone Main 1880

Audits and Investigations a Specialty.

*i ne. mu s in eo.
Limited

Manufacturer * end High Clan Printers
Folding Boies - Tag Invoice Envelopes
» et. Peter Street, dONTRBAL

Main 68Î9

Typewriter Suppl 
Typewriter and oMse m

run.uu» !?dUP,^u«
.Aon. Miln mi

CHARLES B. WALSH
Oon.rni Type writer Agency 

M It. John Street MONTREAL
VarttHt, timk.-B ■< T.)-wrU^rv iww. b~-mmI heixl sir.l wUillt.

J.M.C.S.C.* An.A.IKK.

DeGASPIE BEAUBIEN
B.So.

ELECTRICITY
LIVERPOOL A LONDON A CLOU BLOO.

MONTREAL

ME TALLI C

SKffilHAls

METALLIC ROOFING C?
LIMITE n

TORONTO. CANADA.

Whee Wrtlleg Advertisers Please Mrellse The Ceaailae Msaefselerer.
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Have you any Pipe Cutting ^ 
and Threading Work to do •

The best machine is cheapest; and a comparison of the

SHANTZ
1

PIPE CUTTING and THREADING MACHINE
with ai.y other will convince you that hantz is best. The illustration shows the 
SHANTZ No. 6 for threading ty, to o i' pipe. It does the work with absolute 
accuracy, and does it quicker and cleaner than any other machine in America. This 
machine weighs 4300 lbs., and is immovably rigid. The Shantz is

the only pipe cutting machine fitted with the BORDEN PATENT,
SOLID, ADJUSTABLE DIE HEAD

a device which assures absolute accuracy in threading any make of fitting by the 
adjustment of a simple adjusting screw upon which the operating lever rests.

Other Sizes made 1
No. z, CUTS FROM % in to z in.
No. 3, CUTS FROM in. to 4 in.
No. 4, CUTS FROM 1 in. to 4 in.

WRITE FOR OUR DESCRIPTIVE BOOKLET

I.E.ShantZ&Co., Berlin, Ont.
Whea Wrltlwgr Advertiser* Pleaae Meat!»* The Caaadlaa Maaafaeturer.
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Renold's
Silent
High
Speed
Chain

Lines haft
and

Counter­
shaft

Driving

REMOLD CHAINS
ESPECIALLY SUITED FOR USE WITH ELECTRIC MOTORS

Canadian Agents

Jones & Glassco, - Montreal

SHAFTING
Cold-Drawn and

Die Rolled Steel
Rounds, Squares,

Hexagons and Flats

Get our Prices on any size.

THE

Canadian Drawn Steel Co.
LIMITED

HAMILTON, CANADA

Will run in a wet 
place and give better 
satisfaction than any 
other belt made.

WRITE FOR BOOKLET

About “AMPHIBIA" 
Waterproof Belting

Sadler & "
TANNERS AND MANUFACTURERS

TORONTO a,
Wfcsa Wrttlag Advertiser* Please ftfeRtlo* TWe Cmadlas Masofwcterer.

3874
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INCLINABLE POWER PRESSES
BUILT IN 18 SIZES

Weighing from 500 to 7600 Lbe.

Adapted for tin, sheet brass, and sheet steel work

Correct Proportions
All Parte Made in Jigs and Interchangeable 

Long and Well Olbbed Slides 
Improved Clutch 

Wheel Bronze Bushed 
Workmanship and Material the Best 

Price, Considering Quality, Extremely Low 
All Sizes In Stock for Immediate Delivery

Send for pamphlet describing these presses

• BLISS" INCLINABLE POWER PRKSb PRESSES FOR EVERY PURPOSE

E. W. BLISS COMPANY
38 ADAMS STREET BROOKLYN, N.Y., U.S.A

London Oltioo : 114 Queen Victoria St. London. K. C , KnKuropean Office : 100 Boulevard Victor H-'go. St. Ouen (Purist, France.

ANNOUNCEMENT

OUR NEW FACTORY, located at St. Catharines, 
Ont., is now ready for operation. It is the Most 

Uf-to-Date Plant of its class in America.

OUR LARGELY INCREASED FACILI­
TIES will enable us to serve the trade more promptly 
than ever before.

The Whitman & Barnes Mfg. Co.,

When Writing Advertisers Plense Mention The Canadian Manufacturer.
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THE nACHINERY EDITION

GANADIAN flANUfAGTURER
Established In 1880. Published on Fridays.

Tbc CmdUo AVnuficturtr Publishing Co., Limited
Office of Publication: 408 McKinnon Building, Toronto

D. O. McKINNON Managing Director 

J. O. ARMER Editor

Montreal Office—204 St. James Street,
ARTHUR B. FARMER Representative

London, Eng., Office: 16 Devonshire Square, E.C.
WM. TUCKER * CO., Representatives 

SUBSCRIPTIONS :

Canada $1.00 United States $1.60 per year. All other Countries 
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THERE SHOULD BE NO FALSE ECONOMY
A reader writes us concerning the articles which have 

been appearing in The Canai . . Manufacturer on 
technical and industrial education. He is the manager 
of a large manufacturing concern. The contents of his 
letter shows him to be deeply interested in the question. 
He suggests lines along which we might give information 
which would be appreciated. He also calls attention to 
the fact that certain sections of the Canadian Manufac­
turers’ Association are opposed to the sending of a Com­
mission abroad at the great cost of $25,000. It is believed 
that there is available all the information necessary as 
to the different systems of education which are in exis­
tence in the United States and on the Continent; and that 
this information can be obtained in Canada without any 
cost to the Association. They are in favor, however, of a 
Commission going round to the different industrial centres 
in Canada to ascertain which of the several systems of 
industrial education would he most suited to the require­
ments.

In our opinion this question of industrial education 
is the biggest problem facing the manufacturing industry 
in Canada to-day. Upon the efficiency of the way in 
which this problem is handled will depend in no small 
measure the future industrial expansion of Canada. 
Therefore, the problem must l>e handled thoroughly. 
There; should tie no half hearted or inefficient method 
adopted.. If it costs $25,000 to do the thing efficiently, 
by all means let the Association spend that amount, if 
it can be raised, However, this fact should not be lost 
sigillé of, that a very great amount of money will be 
required for establishing systems of education after 
they have been adapted to the requirements, and needless 
expense should nr‘ he indulged in.

This issue contains a complete description of the system

of co-operative engineering education in operation at 
the University of Cincinnati, as well the opinions of the Uni­
versity authorities and manufacturers interested as to the 
success of the system are quoted at length. We are 
advocating that a somewhat similar system be tried out 
in Toronto and Montreal ; but we do not advocate that 
this be done without a thorough investigation by a com­
mittee or commission appointed jointly by the Univer­
sities concerned and the Canadian Manufacturers' Associa­
tion. This investigation would probably include a visit 
to Cincinnati.

In the same way detail information might he gathered 
concerning various systems of education in operation in 
Great Britain, United States and on the Continent by 
the Committee without leaving Toronto. But none 
of these systems should be adopted without a thorough 
investigation, which might necessitate a visit to Eng­
land, Germany, France or the United States, any more 
than the co-operative system of engineering education 
should he adopted without a thorough investigation even 
although detail information is furnished. Detail infor­
mation is not everything. Impressions of men capable 
of judging are absolutely necessary in many cases before 
an adequate decision can lie reached. In the investiga­
tion such as will be carried on by the Commission of the 
C.M.A. there will he many instances where these impres­
sions of capable men will he needed ; and there is no doubt 
but there will he many cases where detail information 
can not be obtained except by a personal visit.

It will not he obligatory for the Commission to spend 
the $25,000; but it will he very advantageous to have 
that amount if such he found necessary to make a com­
plete investigation

The duties of the Commission should be to make 
a thorough investigation and report. If this does not 
necessitate going abroad, the Commission need not go; 
but if it is necessary the Commission should not hesitate 
to spend the money at their disposal in such a way. It is 
our opinion that more or less travelling by the Commis­
sion will be absolutely necessary if a thorough investi­
gation is to be made.

ANNUAL MEETING OF A.S.M.E
j The annual meeting of the American Society of Mechani­
cal Engineers will be held at New York City in the En­
gineering Societies’ Building, 29 West 39th St., on De­
cember 1 to 4. There will be some important papers on 
steam and power plants, on machine shop practice, 
besides several good general papers. Two papers will 
be given before the Gas Power Section.

Visits will be made to the many points of engineering 
interest in the vicinity of New York—the large and 
efficiently o|ierated power plants, the tunnels, the con­
struction work constantly in progress.

At the last semi-annual meeting in Detroit, there were 
only two Canadians present. It is to be hoped that more 
Canadian engineers will take advantages of this meeting.

Full information as to railway rates, programme, etc., 
can be obtained from the secretary at the Engineering 
Societies’ Building, 29 West 39th St., New York City.
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Co-operative Engineering Education
A Detail Description of the Co-operative Courses In Mechanical. Electrical and Chemical En­
gineering, Inaugurated by the University of Cincinnati. Whereby Theoretical Tralng It 
Given In the University and Practical Training In the Manufacturing Shops of the city.

MR.A. AT THE SHOP MR.A. ATTME UNIVERSITY

MR.fe AT THE SHOPMR S. AT THE UNIVERSITY

335nKr»;wniwEEffMi

Origin of Co-operative Educational 
Scheme.

This system of co-operative education 
originated with Herman Schneider, Dean of 
the College of Engineering, University of 
Cincinnati. The idea was the result of six 
years’ investigation of the problem of en­
gineering education which included visits to 
the largest manufacturing concerns in the 
eastern and middle States, in order to 
obtain the views of employers of engineers ; 
and in very many cases the men consulted 
were graduates of the best engineering in­
stitutions in the United States.

Before making public his conclusions after 
these years of investigation it was decided 
to thoroughly try out the scheme in Cin­
cinnati. It was tried out and has now- 
been in successful operation for more than 
two years.

What the Course Includes.

These courses are so planned t hat students taking them 
work alternate weeks in the Engineering College of the 
University and at the manufacturing shops of the city. 
The classes are divided into two sections which alternate 
with each other so that when one section is at the Univer­
sity the other is at the shop. The length of the course 
is six years. During the summer students work full time 
at the shops, but are given several weeks’ vacation ; there 
is a week’s vacation also at Christmas. The pra. tical 
work at the shops is as carefully planned as the the- retical 
work at the University and in all cases the students 
follow as nearly as possible the path of the machines 
manufactured from the raw material to the finished 
product sold. For instance a student in electrical engi­
neering spends his first year in the foundry; the next 
year and a half in the machine shop ; the next two years 
in the commutator, controller, winding, erecting, and 
testing departments; and the subsequent time in the

The scope of these engineering courses 
can be outlined as follows, which is taken 
from the University of Cincinnati Record 
or 1908-9: A Pair of Co-operative Students.

Courtesy of Iron Trade Review.

In a preceding issue of The Canadian Manufacturer 
in an article entitled “ Why Not Co-operative Education 
in Canada?” it was suggested that the University of 
Toronto and McGill University in Montreal should co­
operate with the Canadian Manufacturers’ Association 
in establishing systems of co-operative education in 
Toronto and Montreal whereby students would receive a 
thorough technical training in the University and a 
thorough shop training in the manufacturing shops of 
these cities and districts.

The reasons advanced for such a suggestion were :
First: Canadian manufacturers need note and will 

continue to need in greater numbers technically trained 
men who xerill be able to take important positions in their 
shops. Men for the shops are needed as much as men 
for the engineering department.

Second: The system of training in vogue at 
these Universities is not such as to give men 
that practical training which will enable them 
to take such responsible positions in the 
shops as to pay salaries which will attract 
men of their age and education.

It was stated that in a future issue of 
the paper a detail account of the co­
operative engineering courseswhich have 
been worked out at Cincinnati would be 
given. In order that readers of The Can­
adian Manufacturer will get as close an 
idea of the scheme as possible the account of 
which will be given to a great extent in the 
words of those who are most interested 
and who have now had more than two 
years’ experience with the scheme.
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drafting rooms and sales offices. A contract is signed 
by the student, the University and the firm. This 
contract ha., a blank space to lie filled out with the 
shop work the student is to receive during the six years 
of the course. In all cases the Dean of the engineering 
college and the professor of electrical, mechanical or 
chemical engineering, as the case may be, confer with the 
manufacturers in planning this course of shop work, so 
that the students get a logically and carefully arranged 
shop and business training.

There is no Co-operative course in civil engineering.
Students are paid for their services while in the shops 

on the following scale of wages:
For the first period*.......... ........ 10 cents per hour.
For the second period....... ........11 “ “ 11
For the third period.......... ........12 11 “
For the fourth period........ ........ 13 11
For the fifth period........... ........14 11
For the sixth period.......... ........ 15 11 “ “
For the seventh period.. . ........16 “ “
For the eighth period........ ........ 17
For the ninth period......... ........18 U 11 “
For the tenth period......... ........19 U **
For the eleventh period ........20 “
For the twelfth period. .. ........21 “ “

The University expenses for tution and laboratory
fees are about as follows:

First year..................   $90 00
Second year....................................................... 80 00
Third year......................................................... 65 00
Fourth year....................................................... 65 00
Fifth year.......................................................... 65 00
Sixth year......................................................... 65 00

Total......................................................  $430 00
The total earnings for the shop work approximate 

$2,000 for the six years.
Students desiring to enter this course are required to 

begin work in the shops on or about the first of July 
preceding their entrance to the University. Their ad­
mission to the University in September is in a measure 
dependent upon the character of work they do during 
this probationary period from July 1 until the college 
opens.

The entrance requirements for this course are precisely 
the same as for the regular four-year course. The 
theoretical work given at the University is exactly the 
same as the work given in the regular four-year courses 
except that it is given over a period of six years.

The number of positions is limited each year and an 
announcement will be made on or about the first of April 
of the number of openings for student-apprentices in 
this course.

The Manufacturers' Views.
This system of co-operative education was inaugurated 

by the University of Cincinnati and the Cincinnati branch 
of the National Metal Trades Association. The University 
Proposed the plan to the manufacturers and the manufac­
turers were interested. Their attitude towards the 
proposition at the time is well expressed in the words of 
Chas. S. Gingrich, M.E., of the Cincinnati Milling Machine 
Co., in an eddress before the Society for the Promotion 
of Engineering Education:

"The manufacturers of my city have for some time 
past been face to face with the very serious problem of getting 
the right kind of men. Our industries are diversified,

* A period is approximately 660 hours.

including machine tool, steam pump, steam engine and 
electrical shops. The machine tool industry predomi­
nates. We are rapidly liecoimng known as the chief 
machine tool manufacturing centre of the country, but 
we need more technically trained men in the further 
development of this industry. It is our good fortune to 
have the University of Cincinnati centrally located 
among us. When it proposed to us Professor Schneider’s 
plan of a Co-operative Engineering Course, it appealed 
at once to the business sense of each individual manfac- 
turer. The plan looked attractive from the business 
standpoint. It promised us an immediate supply o' boys 
of a much higher grade than those who take up the i sgular 
apprenticeship. It held out the prospect of our getting, 
in a few years, engineering graduates with practical shop 
experience. We have all tried to give a shop training to 
young men from the colleges, but it is never entirely 
successful. A man who has put in four years of his 
young manhood getting a university education cannot 
get into the shop atmosphere even if he does don overalls 
and work at the bench or run a machine as a regular 
hand; such men have passed beyond the age and experience 
at which boys freely ask questions and learn quickly all 
those little details which are such an important part of 
the training and experience of shop men. They feel that 
they cannot afford to be laughed at. They do not want 
to expose their ignorance. Therefore they yet at best 
only a very superficial knowledge of what is going on inside 
of the shop."

This attitude made it possible to arrange with the 
manufacturers of the city in all sorts of mechanical, 
electrical and chemical indust ries whereby the co-operative 
student is put into the shop as an apprentice in the 
way outlined in the plan. The plan has the united and 
enthusiastic support of all the manufacturers.

No Opposition from Labor Organizations.
There has been no opposition to this system from 

the labor unions. The judgment of the labor leaders 
in the city showed them that the plan provided oppor­
tunities for the sons of workingmen ; and therefore it was 
for them to support and not to oppose.

What the University President Says.
Chas. William Dabney, President of the University 

of Cincinnati, says:
"The great advantage of the co-operative plan is that 

it gives an opportunity to test the candidates fitness for the 
profession in the beginning."

“For the present our standard is that of the best 
engineering colleges—sixteen units—including all the 
customary mathematics, liberal studies, elementary 
sciences and modern languages. If so accepted the 
young man is put in a factory the 1st of July and works 
as a regular apprentice under the observation of the 
superintendent of the shop and our supervisor throughout 
the summer months. He usually finds out very soon 
for himsell what he is fit for; if he does not the superin­
tendent and the supervisor do. When the college opens 
in September, the young men to be admitted finally 
have been selected and paired up for the factories. The 
result of this test is a class of students superior in physique, 
mind, energy, initiative, and ‘engineering sense.’ Natur­
ally and unconsciously they do at least twenty-five per cent, 
better in the college classes than other engineering students. 
Their attitude is entirely different. Others need to be 
led if not driven ; the co-operative students come nearer 
leading their teachers than any we have ever known. 
They are keen to know the application of everything 
taught, but are still appreciative of the cultural 
studies.
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“At first the regular engineering college courses were 
used, modified to suit the alternating plan. It is evident 
already, however, that both our courses of study and methods of 
teaching will gradually be changed to meet the needs of these 
earnest students. For example, they are causing their 
instructors to give up traditional methods. The instruc­
tor in mathematics demonstrates a formula and then 
asks ‘Do you understand that?’ Quickly comes the 
reply, ‘Yes, but what shall we do with it?’ In the 
shop the student is handed a tool and taught to use it, 
and then return-it to the tool-room. Handed a formula 
or theory in the University, he demands to be shown 
its use and application. The ordinary student will 
only hold it until examination time and then hand it 
back.

“The co-operative students often declare that if a 
thing has no practical application, it is useless to them. 
The instructor is driven thus to hunt up applications of 
every theory. This system has developed a new method 
of instruction which the students call the ‘reverse quiz.' 
At the end of the hour the instructor gives them per­
mission to ask any questions bearing on the subject, 
and he always finds this the most interesting, and often 
the most difficult, part of his work. These things are 
rapidly demonstrating that much of the scientific and 
technical instruction given in our colleges is not only archaic, 
but out of place, and often entirely wrong.

“From the administrative standpoint, ‘The Co-opera­
tive Course in Engineering’ is highly satisfactory. The 
college saves all the expense of buildings, equipments, super­
vision, and instruction in extensive practice shops. Con­
sider what a vast plant the University would have to 
maintain if it provided itself the varied and excellent 
facilities given it free by the fifty great co-operating 
factories. The repetition of lectures, recitations and 
laboratory work does not cost much. In any case the 
large classes must be divided into sections. Laboratory 
facilities are used to better advantage when the sections 
alternate by the week, for the students work through 
longer periods and with less interruption. The only 
additional expense results from the repetition of illustra­
tive experiments and general lectures which could be 
given to large classes.

“From the educational standpoint, the success of the 
co-operative course is most interesting, because it con­
forms perfectly to the latest theories. No more effective 
scheme was ever devised for educating by real work for real 
life or for training men in schools for efficient service 
to society. It promotes the heartiest sympathy and co­
operation between the community and the school. An 
illustration of this in Cincinnati is the existence of an 
association of the co-operating manufacturers formed for 
the purpose of supporting the University in this and 
similar enterprises.”

Views of the Dean of the College of Engineering.
Professor Herman Schneider says of the plan:
“ While there is no cloud on the horizon now, it is 

possible that a combination of unfavorable circumstances 
may work harm to the course. But ive have operated it 
long enough to know that under normal conditions it is 
a good thing.

"It is believed this system of education will furnish to 
the manufacturer a man skilled both in theory and in prac­
tice, and free from the defects concerning which so much 
complaint is made. It is not held, of course, that this 
method of training will supply full-fledged, engineers 
aged twenty-three years or thereabouts ; but it is believed 
that it will provide a better preparation, a stronger foun­

dation for the successful practice of engineering. The 
qualifications which the engineering graduate should 
possess will be more nearly attained. He will be just 
as thoroughly grounded in the fundamental principles 
of science as he is under present conditions, but he will 
have greater facilities in applying them to practical 
problems. He will be much more highly specialized, but 
not at the sacrifice of fundamentals. A knowledge of the 
achievements in other fields of engineering will result 
from his constant asso.irtion with the liest practice in 
electrical, mechanical, structural, and chemical engineer­
ing, as exemplified in the construction of the co-operating 
works, in their methods of power generation and trans­
mission, and in thçir processes of manufacture, his atten­
tion having been called to these details in the classroom, 
and his observation of them having been checked by 
searching questions thereon. He will become familiar 
with business methods by constant contact with business 
conditions, supplemented by classroom instruction and 
practical talks on business law. He will obtain a know­
ledge of men by working intimately with all sorts and 
conditions of men in his gradual rise through the various 
departments of the co-operating plants. The cultural 
parts of his education will be planned to make him a 
man of good address and broad sympathies.”

Views of the Co-operating Manufacturers.
Charles S. Gingrich, M.E., Cincinnati Milling Machine 

Co., says:
“ The chief criticism of modern technical education 

results from the fact that we try to take the shop into the 
school, whereas we should bring the school into the shop. 
The Co-operative Engineering Course plan practically 
brings the school into the shop. Our present 'hedule of 
half time during the school year and full time in the shop 
during school vacations, puts the boy in the shops eight 
months out of the twelve; in other words, during the six 
years he is taking the course, we have him in the shop four 
years—the same length of time that is served by our 
regularly indentured apprentices. The fact that these 
students are capable of taking the University course is in 
itself proof of their high quality, and men of their class 
will grasp the principles ns well as the details of shop 
work very much more quickly than our regular ap­
prentices.

“The shop work will include experience in: (a) ma­
chine shop; in several important branches, as lathe, 
planer, miller, vice work ; (b) pattern shop ; (c) foundry ; 
(d) drawing room; (e) in some cases also stock and 
cost keeping, and in still others, sales work.

“ While they are getting this, they will also be in close 
touch with the men and gain an intimate knowledge 
of the condition and attitude of labor, which will be of 
value bo them later as managers of men in the shops 
with which they will become associated. These boys 
will also learn the commercial value of time. Do any 
of our present engineering graduates know that? We 
are, therefore, giving these young men a thorough shop 
training while the University is giving them an engineering 
education at the same time. In this way ive expect to mould 
each of them into a fully rounded out engineer—on engineer 
with an actual shop training obtained in a manufacturing 
establishment under regular shop conditions and in com­
mercial work.

"Now as to the direct value of it all. That man does 
not make the most efficient foreman or superintendent 
who does not know all the ‘kinks’ of the various trades 
under his supervision. He may be ever so efficient as 
an executive and have other necessary qualifications
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but all these can not fully compensate for the one thing 
which he lacks. The designer also must have more than 
a knowledge of kinematics and the strength of materials. 
These will enable him to design a machine, but unless he 
applies additional practical shop knowledge, it will not be 
a commercially successful machine. There are in existence 
many beautifully worked out piece» of machinery, designed 
by highly educated men, which accomplish in a very satis­
factory manner the object for which they were designed, 
but which were never put on the market because they were 
so costly to the manufacturer that they could not compete 
with other similar machines of more practical design. 
Indeed, a great deal of the machinery that is in use will, 
upon close examination, be found to contain parts which 
could be made very much mor» cheaply, and in many cases 
belter, if the designer had heui a more intimate knowledge 
of machining, pattern making, and foundry practice. 
A lack of thoroughness in the drawing room leads to 
tremendous expense in the shop, because it keeps on 
multiplying as long as the designs are in use. A designer 
should, therefore, be first of all a thoroughly trained shop 
man. These things will be required to even a greater degree 
of the chief engineer of the future. The general manager 
himself will be a far more efficient man if he has, in com­
bination with his other abilities, a thorough knowledge 
of the things that the men under him are doing. This 
knowledge will aid him, not only to form a better judg­
ment of matters for which he is responsible, but will 
also enable him to make cc.rect decisions more 
quickly, and thus economize his valuable time.

Views of Industrial Education Committee.

The following abstracts from the report of the Com­
mittee on Industrial Education presented at the annual 
meeting of the National Association of Manufacturers, 
New York, May 1908, have a close bearing on co-operative 
education, and coming from such a source should have 
some weight:

“The technical colleges, ridiculously enough, still 
withdraw young men for four years or more from all 
contact with commercial production so that they may 
be prepared for commercial production. The hard 
headed manufacturer complains that the technical 
college graduate as he comes out of college is a pretty 
poor sort of finished product as far as his commercial 
value to his employer is concerned.

“ The colleges attempt to correct this error by erecting 
shops, where their students are taught to use tools, but the 
traditional teachers do not, and simply cannot operate 
such shops on a commercial basis, so that even in college 
or university shops the work is a little better than advanced 
kindergarten work.

“The college cannot teach, and does not teach any 
thing more than the scientific theories of engineering, 
together with a certain amount of cultural work. There­
fore the graduate student comes to the employer without 
any sense of business and entirely ignorant of the pro­
blems of labor, and without any knowledge of the every 
day methods of production.

“ We realize that when the average student has graduated 
from the present kind of college courses, he is of an age and 
habit of mind that will prevent him learning elementary 
parts of the practical and business side of his career. He 
is of an age that prevents him asking foolish questions. 
His book learning makes him fhink only of the big things. 
He wants a big salary to start with and thinks he is entitled 
to it and it takes him a long time to readjust himself 
to hard commercial conditions and to get a true pros­
pective of his own value to the commercial world. The

co-operative engineering course at Cincinnati overcomes 
these difficulties."

Why Not This System in Toronto and 
Montreal?

An investigation of the conditions by the University 
authorities and the Canadian Manufacturers’ Association 
would determine whether such a system of co-operative 
engineering education is possible in Toronto and Montreal. 
There is no doubt that such a course would enable the 
Universities in Toronto and Montreal to do broader 
work in technical education. There is no doubt that 
many manufacturers throughout Canada would be glad 
to get graduates from such a course. There is no doubt 
that there are many manufacturers in both these cities 
and districts who would be glad to co-operate in such 
a course. The question is whether these cities are large 
enough industrially—whether there are a sufficient num­
ber of manufacturers in the different lines who would 
take an interest—to make such a course successful. 
Cincinnati is a large city, with many large industries. 
Places can be found for the students with comparatively 
little difficulty. It is possible that the same might not 
hold in Toronto and Montreal.

However it is a big question, and is worthy of the most 
careful consideration and investigation by the University 
authorities in these two cities, and the Canadian Manu­
facturers’ Association.

[In future issues we will take up other phases of in­
dustrial and technical education which will be of interest 
to manufacturers and others.—Editor.]

A Patent Milling File
The accompanying illustration is of a new file, the 

“Dreadnought” patent milling file, manufactured in 
Canada by J. H. Hanson Tilley Co., Limited, Montreal.

This file has semi-circular teeth on both sides, cut 
exceptionally deep. A special back or holder is used 
in conjunction with the file. The filings produced by

The “ Dreadnought ” Milling File.

this file are of the nature and shape of turnings or shavings 
produced by a lathe or milling machine, and this has 
led to the name hand milling tool being applied to it.

This file can be resharpened four or more times, the 
cost being it is claimed about one-half that of re-cutting 
an ordinary file. The shape of the teeth make the file 
self-cleaning, which is of great advantage especially with 
soft metals.

This file will cut soft and tool steel, cast and wrought 
iron, bronze, brass, lead, aluminum, wood, slate, marble, 
etc.

The file is made both in regular and fine cuts.

The mind travels instinctively from the known to the 
unknown, and a sure way of carrying conviction is to 
postulate the statement you wish believed and remem­
bered on some widely known parallel fact or belief. 
—Edward Litton.
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Ball Bearings: Construction, Application
Tram Is ted and Abstracted for The Canadian Manufacturer by Emil 
Stern from an At tide in Leltschrlft Dee Verelnee Deutecher Inpenleure.

The purpose of this article is to give a view of the 
present development of ball hearings, to show to what 
extent they have replaced the ordinary sliding bearings, 
and to what kind of machinery they ran be applied 
without difficulty.

The most valuable experience concerning ball bearings 
has been gained within the last eight oi ten years in the 
automobile industry, where ball bearings have greatly 
improved the mechanical efficiency of the product.

If dust gets into an ordinary bearing it is liable to 
heat up and get solid. Dust in a ball hearing will only 
cause it to wear out more quickly. This has been the 
experience with axle bearings. After considerable wear 
the wheels will start to wiggle. The weight on the front 
axle has been up to 1,800 pounds, on the back axle 
2,000 up to 2,200 pounds. For heavy work where the 
load of the hack axle is from two to four tons no definite 
conclusion n s been formed up to the present time. 
It seems, though, as if ball bearings are only advisable 
in connection with rubber tires. With iron rims it is 
necessary to use sliding bearings with large surface, 
as the pounding which results from heavy roads makes 
the balls act like hammers on their bearings. Ball 
bearings may revolve at from 3,000 to 4,000 revolutions 
per minute, for instance in gear boxes, without any more 
noise than plain bearings. When changing gear, splinters 
resulting from the knocking of the teeth against one 
another will not do any harm, because even large splinters 
will he cleared away by the balls before the' get to the 
running surface,

The ball bearing requires a larger diametei, compared 
with a plain bearing of the same capacity and less width, 
which permits of using a shorter shaft. Ball hearings 
are easier fitted than plain hearings. A plain bearing 
must always be scraped, and for this reason the gear 
which is fitted with ball bearings need not be tried 
or tested before being loaded. Ball bearings require less 
lubrication than plain bearings. If a ball bearing is not

Fig. 2. Fig. 3. Fig. 4.

oiled it will get warm and wear out quickly, but it will 
not grind, like a plain bearing.

Recently, ball liearings have been standardized to a 
large extent, and can be bought ready for installation, 
f ‘As the’ bicycle1 and automobile industry used to con­
sume the whole output of the ball bearing factories,

their application to other machinery has been somewhat 
neglected. However, lately, all classes of machinery 
which run at high speed have been fitted with ball 
bearings.

Ball liearings, according to their construction, are 
either cone bearings, ring bearings, or thrust bearings. 
With cone bearings the pressure from the shaft to the hub 
is transmitted by two bevels. These bearings will 
take horizontal and vertical pressure at the same time. 
Cone bearings are largely used for light machinery. 
They are not suitable for heavy work, as they cause heavy 
side stresses, when heavily loaded.

Ring bearings transmit pressure only vertically to the 
shaft.

Thrust bearings transmit pressure in the same direction 
as the shaft. Both ring and thrust bearings are used 
for heavy work. Where heavy side pressure and vertical

Fig. 6.

WKam

pressure prevail it is more advisable to install two bearings, 
one ring bearing for the vertical pressure and one thrust 
bearing for side pressure, than to use one cone shaped 
bearing.

For all ball bearings curved running ' ooves have 
been at pted (Fig. 3). Height surfaces (Fig. 1 and 2) 
may be found in some constructions, but they are con­
sidered out of date. The angle shaped grooves (Fig. 2) 
have been abandoned because the balls are bound to grind 
one or the other side according to the direction of pressure.

For a ball diameter D the radius of the inner groove 
should be 7-10 D, the radius of the outer groove should 
be 5-6 D (Fig. 3). Fig. 4 shows how all grooves wear out 
according to the ball diameter forming edges (a, a, b, b, 
Fig. 4), which will keep the balls from running smoothly 
unless the bearings are readjusted in time. The straighter 
the running surface the sharper w ill be the edge formed : 
this was the main reason for making the running surface 
a groove (Fig. 3) instead of using the straight surface 
(Fig. 1). The above dimensions have been adopted 
because the balls would grind and wear out quickly if 
the grooves fitted exactly the diameter of the balls. 
(Fig. 4.)

The less play there is between two balls, the more 
quietly the bearing runs. The distance between the 
balls should be between .05 and .02 inches,
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If P the pressure on the whole bearing;
Z = the number of balls;
Po = the pressure on each ball; 
then Po == 5 x P.

Z.
Fig. 5 shows the construction of a cone ball bearing.

that are screwed ir. the hub, one of the two can be 
adjusted and may be b.M in position by a slotted washer 
(Fig. 11). Though it would seem right and necessary 
to make ring ball bearings adjustable, practice has 
shown it to be wrong and unnecessary. For one reason, 
it is very hard to thread ball receivers true, and if not true, 
the balls will not rest on four places ; and if the receiver 
is screwed too tight it will spoil the whole bearing as 
uneven wear cannot be made good by adjusting.

Fig. 2 shows another attempt made to adjust ball 
bearings by placing very thin washers (c), between the 
two plain ball receivers (a and h) ; the tightening of this 
bearing was to l>e affected by removing one of these 
washers. At present the adjusting of ring ball hearings 
has been entirely abandoned to lessen the number of 
parts, and so cheapen and simplify their manufacture.

F'ig. 13 shows an up-to-date ring ball bearing. Its 
four main parts are: balls, inner ring, outer ring, and 
ball cage, which last, however, is not necessary in every 
case.

Three types of ring ball bearings have been adopted : 
bearings for light work, fitted with small balls ; bearings

There are two cones (h and c): one (h) is connected 
solid to the shaft; the other (c) is adjustable, and is 
held in position by a washer (d) and lock nut (a).

The balls are held in position by the ball receivers 
(b and r); by two short pipe-ends (v and n); and by 
two washers (u and o).

The spaces between the shaft cones (h and c) and the 
washers (o, v and u) are packed with felt, to keep the dust 
from getting in, and the oil from getting out. The 
whole hub (f) is filled with oil.

Fig. 6 shows a cone ball bearing used in the crank 
bearing of bicycles in this case one of the ball receivers 
(a) is used for adjusting. One cone is part of the shaft, 
the other is pressed on the shaft, and the ball receivers 
are shaped to hold the balls in place. Figs. 7, 8, and 9 
show ball bearings where several sets of balls are used.

Fig. 9.

These constructions have not proven successful. In 
Fig. 7 the grooves will wear differently because the 
pressure on them is uneven ; in Fig. 8 it is intended to get 
the best results by having an intermediate ring, and 
this bearing would work satisfactorily if it could be kept 
tight all the time, but a slight wear of one of the seats 
will give the shaft considerable play. The bearing in 
Fig. 9 has a better chance of success as it can be evenly 
adjusted.

Cone shaped ball bearings have not been standardized 
so far as they are only used for light machinery which 
requires special construction in many cases. Another 
reason is there is no standard for the threading of adjust­
able cones.

Ring Ball Bearings.
The oldest type of ring ball bearings is shown in Figs. 

10 and 11. The balls run in the groove of a ring (a), 
which is fastened to the shaft, and are kept in their 
position by two cone shaped ball receivers (c and c),

Fig. 11.Fig. 10.

for medium heavy work, fitted with medium sized balls ; 
and bearings for heavy work, fitted with large balls.

The measures D-d-b, as in Fig. 13, are standardized.
The different manufacturers can only change the method 

of introducing the balls into the ring, the shape of the 
ball cage, and the shape of the running surface. The 
rings are hardened and the outside diameter (D) and 
inside diameter (d) are ground to the exact size; the 
variation in size permitted is .00004 to .0002 in. for d, 
and .0006 to .0012 in. for D.

Three sizes light, medium, and heavy, will suit most 
requirements. Ball bearings will stand double the 
strain for the same width of bearing as babbit bearings. 
For instance, a 1$ inch shaft requires a babbit bearing 
1 inch wide for 1,000 pounds pressure, a ball bearing 
of the same width will stand 2,000 pounds pressure.

Fig. 12. Fig. 13. Fig. 18.

rr~T-;;

The pressure guaranteed by the manufacturer of ball 
bearings should not be exceeded to insure safety and to 
hold him responsible. For sudden load variations, ball 
bearings should be selected which stand 1-6 times the 
guaranteed pressure.
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The individual construction of a machine will influence 
largely which type of ball bearing should be selected. 
For rolls, blowers, and gas engines the effect of heat in 
other cases springin ; of the shaft and alignment have to 
be figured on. Get erally speaking light bearings should 
only be used fo? small shafting and fine mechanical gears : 
medium sized bearings should be applied most generally 
for shafting, for lathes, other tools, also automobiles ; 
heavy bearings should only be used exceptionally for

Fig. 15. Fig. IB.

special purposes such as axles of drays, crank shafts of 
gas engines cranes and elevators.

Most manufacturers make their ring ball hearings 
interchangeable. For straight shafting they are fitted 
with cone shaped sleeves, and lock-nuts as in Figs. 14 
and 15.

For long shafting the ball hearings are sometimes 
made adjustable in all directions, either by putting a 
standard ball hearing into a hall shaped ring or by giving 
the outside of the ring of the hall hearing a ball shape 
(Fig. 15). It is not advisable to slot the cone shaped 

sleeve or construct it of two 
cone shaped rings (b and c), 
which are wedged into each 
other by the lock-nut (d), Fig. 
15, this device being too com­
plicated. Fig. 16 shows an­
other ring hearing which is 
adjustable in all directions ; 
here the whole outer ring is 
ball shaped inside. For a 
large diameter the ball shape 
resembles the cylinder shape 
so much that it is not suit­
able for heavy pressures. The 
balls are placed in this bear­
ing thus: the ring (a) is turned 
aside, while the balls are held 
together by an auxiliary ring 
(b). Ring bearings with sev­
eral rows of balls are easily 
built by arranging ordinary 
ring hearings side by side as in 

the I-beam trolley bearing (Fig. 17).
Fig. 19 shows a hearing where two rows of balls are 

put into one bearing. These will stand a slight thrust 
pressure. With ring bearings several rows of balls 
should be avoided as well as with cone bearings, as it is 
a hard proposition to divide the load evenly.

For heavy work the sliding friction of the balls against 
each other has to be avoided by arranging partitions be­
tween the individual balls, so called ball cages. The 
shape of the outside ring and of these ball cages are 
to-day the only open question in connection with ball 
bearings. That bearing will be the best which takes the 
largest number of balls, in spite of the use of ball cages.

Fig. 17.

Book Reviews
Smoley’s Parallel Tables of Logarithms and 

Squares—The fiftieth edition of this book, by C. S. 
Smoley, C.E., published by The Engineering News Pub­
lishing Co., 220 Broadway, N.Y.; flexible morocco; 4j 
x7 inches; 448 pages. Price, $3.50.

Smoley’s tables have for a number of years been recog­
nized as a standard by structural engineers, and is used 
in a number of colleges. This edition is a combination 
of the old set of tables of the previous editions, to which 
has i>een added a multiplication table for rivet sparing, 
with a new set of 5-decimal logarithmic-trigonometric 
tables, comprising the following separate tables :

1. Common logarithms of numbers from 0 to 10,000, 
with tables of proportional parts.

2. Logarithms of the sine and tang, from 0° to 3° and 
of the cosine and cotang, from 87° to 90°, varying by 10 
seconds, with proportional parts for single seconds.

3. Logarithms of the sine, tang., cotang, and cosine for 
each minute of the quadrant, with proportional parts for 
seconds.

4. Natural functions.
The book is designed for engineers, architects and 

students.
With the inclusion of the new set of tables, this book 

not only completely covers the field of all classes of tech­
nical work, but it has become a Universal Calculator, 
being available for computations with the United States 
or English measures as well as with decimals (metric or 
feet)

Catalogues Worth Having
These Catalogues will be sent by 
the arms upon request. Mention 
The Canadian Manufacturer.

Air Compressors—A well gotten up and well illus­
trated catalogue of steam and power driven air com­
pressors of the Canadian Rand Co., Limited, Montreal. 
100 pages 6x9 inches. The details of the construction 
which characterizes the Rand machines are fully illus­
trated and described, which makes interesting and in­
structive reading. A section is devoted to the endeavor 
to aid purchasers in selecting the proper design of com­
pressor for the work to be done.

Applications of Thermit.—Booklet illustrating and 
describing various applications of the Thermit in foundry 
practice, issued by the C.oldchsmidt Thermit Co., 103 
Richmond St. W., Toronto. It also contains an illustra­
ted and instructive article on the methods used to avoid 
piping in steel ingots which are applied in the Hungarian 
Government steel foundries at Diosgyor.

Perfora, «id Metal.—Bulletin No. 1425 sent out by 
the mining machinery department, Allis-Chalmers-Bul- 
lock, Limited, Montreal. In this bulletin complete in­
formation is contained concerning the use and advantages 
of perforated metal, and all the different styles and sizes.

Presses.—Complete catalogue of the Consolidated 
Press and Tool Co., Hastings, Mich. The catalogue is 
very completely illustrated showing all the different styles 
of presses supplied by this firm. The special features of 
the “Consolidated” are illustrated and described in 
detail.
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Estimating the Cost of Repair Work
A Practical Article Discussing the Estimation of the Cost of Several 
Repair Jobs. Renewal o! Cone of Upright Boiler: Converting a Gall­
oway Type Boiler Into an Oil Tank: Repair of Scotch Marine Boilers.

By James Crombie*

In the present article the writer will take 
up the estimation of the cost of a few repair 
jobs, trusting that some of our successful 
veteran boiler makers will lie led to do the

Job No. 1—Vertical Donkey Boiler.

same and thus give the younger men in the 
trade the benefit of their experience on this 
important point.

In a contract shop one is called upon to 
face all kinds of problems, especially in a shop 
where much repair work is carried on. It 
may be that a steel mast must be replaced or

et nue wbete la* of

that several plates must be taken from the 
bottom of a steamboat, and the floor plates, 
frames and plating in the way of repairs made 
good, or it may be that 30 or 40 feet of the 
bulwarks must be taken down and renewed, 
or the bow of a boat may have been smashed 
in a collision, so that the stem and shell

* Foreman Boiler Maker, Sawyer A Mausey, 
Hamilton.

plating are badly twisted, all of which must 
be made good to pass the inspector. It may 
be necessary to put in new coal bunkers or to 
take down the old funnel or smokestack and 
erect a new one. The donkey or upright 
boiler may be in need of repairs. Repairs 
may be necessary on a water-tube, locomotive, 
return-tube, Scotch marine, or any other type 
of boiler, but in every case, no matter how 
large or how small the job, the question with 
which we are confronted is: "What is your 
price on the job?”

The foregoing gives but a suggestion of the 
many different phases of repair work on which 
it is necessary to estimate the cost and to 
estimate it correctly, not only so that there 
will not lie any loss, but also so that the price 
will stand favorably as a comjietitive bid.

Take the following job of repair work as an 
example. The price is asked on the work 
necessary to renew the fire-box or cone of an 
upright or donkey boiler, including a new up­
take pipe and a new collar or flange to fit the 
up-take pipe and outside head. In the 
following analysis no account will be taken of 
the cost of material, as that is not so much a 
question of estimation, since it can lie figured 
out exactly.

Assume that the boiler is 36 inches in dia­
meter, 6 feet 6 inches high and has two cross- 
tulies riveted in tho cone. The up-take pipe 
is 8$ inches in diameter by 33 inches long. 
The top of the cone is flanged in the centre to 
fit this pipe, the pipe then extending up 
through the crown or top of the boiler. It 
was found that the flange for the pipe on the 
outside was pitted and grooved so that it had 
to be cut off and a new collar made to fit the 
pipe, this collar, of course, to lie riveted to the 
top of the boiler.

A fair estimation of the time taken for this 
work would be as follows: Removing the 
old fire-box, a boiler maker and an appren­
tice, 17 hours; flanging the bottom of the 
cone to fit the outer shell, which is 36 inches

scarfing four corners, rolling up, fitting in the 
head and two cross-tubes, rivetting up on 
the hydraulic machine, calking and testing 
the job will take a boiler maker 170 hours, 
an apprentice boiler maker 30 hours, helpers 
130 hours and a boy 30 hours.

Total time on the job:
Cents per hour. Hours.

Boiler maker................... 24 209 $50 16
Apprentice boiler maker. 10 47 4 70
Hei|)ers............................ 15 270 40 50
Boy.................................. 10 30 3 00

b Estimated cost of labor. $98 36
CT All material extra (two cross-tubes were 
bought, welded and flanged, but had to be 
fitted into the boiler, allowan.-e being made 
for this in the above estimate for the time of 
the helpers).

As another instance of estimating the cost 
of repair work, figure out the cost of convert­
ing an old land or Galloway type boiler into 
an oil tank. The boiler is 30 fleet long, 8 feet 
mean diameter; all rivets J inch in 15-16 
holes, machine driven. The work required 
for this job is as follows; Removal of two 
flues, closing up the flue holes at each end 
of the boiler, calking and and testing with 
cold water.

Both flues must be cut at each end where 
they are riveted to the boiler heads, and the 
front head must be cut out in order to allow 
the flues to be taken out. Cutting out the 
rivets from the back end of the flues, the front 
end of the boiler and all the rivets attaching 
the gusset stays to the front end plate would 
take two boiler makers 20 hours each. The 
flues would have to be worked out with chain 
blocks and rollers if there were no crane near 
the job. Taking out the flues and fitting on 
the front plate, also fitting on two plates, each 
36 inches in diameter, and two plateB, each 
42 inches in diameter, to cover the flue holes 
in both the front and back boiler heads would 
take one boiler maker 36 hours, an apprentice

Job No. 2—Galloway Boiler.

in diameter, and recessing the fire-door hole, 
welding the up-take pipe, which is 8) inches 
in diameter and 33 inches long and made of 
7-16 inch I-owmoor iron, and flanging the 
collar for the up-take pipe (the collar must be 
machine fl/mged and all the other work hand 
flanged) will take a boiler maker 22 hours 
and two helpers 22 hours each ; laying out the 
new cone (two plates in the cone), punching,

boiler maker 40 hours, and helpers 165 hours. 
The time required for riveting, including the 
riveting of the front head to the shell, also to 
the gusset stays and the riveting of the four 
plates on the flue holes, would be as follows: 
One boiler maker 49 hours, one helper 36 
hours, one boy 24 hours. The calking and 
testing would take one boiler maker about 
30 hours.
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Total time on the job:

Cent, per hour. Hour,
Boiler maker................. 24 125 $30 00
Apprentice Ixiiler maker 10 40 4 00
llvi|X‘lH... .. .. .. .. .. .. '204 30.60
Boy................................. 10 24 I HI

Estimated cost of laini,r $67.00

AH material extra.
As a third example of the estimation of the 

cost of repair work consider the repair of a 
■mall Scotch marine boiler. On examination 
it is found that the wrater has lieen allowed to

get low, causing the crown sheet ami back of 
the fire-lxix to buckle and draw in the stay- 
bolts. The tulies are also in bad condition 
anti the sides of the fire-lxix grooved anti 
pitted. There is no manhole in the boiler, 
only small sludge doors or handholes. The 
boiler is 42 inches in diameter by 84 inches 
long, ami contains a single furnace 22 inches 
in diameter. 23 tulies 2| inches in diameter 
by 5 feet 6 inches long. The plates are 6-16 
inch thick, except the tube plates, which are 
1 inch thick.

To do this job in good sha|ie the Imiler 
must lie sent to the shop ami the back heat! 
cut out. all tulies taken out, all stay-bolts rut 
out, all rivets around the furnace mouth cut 
out. and the furnace itself removed. The 
crown, sides and back of the fire-box must lie 
removed as well as aU the stay-liolts and 
tubes. Of course, in laying out the riveting 
and stay-bolt work, one must lie governed 
by the stay-bolt holes and rivet holes which 
are already in the Ixiiler. There are 82 
stay-bolts, 72 rivets around the flange of the 
back head, and 38 rivets around the furnace 
mouth, lesides those connecting the fire­
box to the inside tube sheet and tulies. The 
rivets are | inch in diameter, spaced 1} inches 
between centres.

The quickest way to get the boiler apart 
would be to drül the stay-bolts out of the 
shell piste on each side. Then t ut and back 
out the rivets in the flange of the back head 
ami at the furnace mouth and cut the tubes 
at the fmnt *d The Ixiiler could then b§ 
turned up on end and the back head, together 
with the fire-box, furnace and tulies all lifted 
out of the lioiler at the same time. The stay- 
bolts could then lie broken off between the 
back heat! ami the fire-box, after which 
the head could he taken to the drill and the 
pieces drilled out. If the tulies arc n. f 
headed at the fire-box end they could easily 
be worked out of the tube holes and the tube 
plate cut adrift from the fire-box.

The cost of the above work would he 
estimated as follows: Cutting out, two boiler 
makers 18 hours each, at 24 cents an hour, 
total, $8.64; laying out, spacing the holes

in the flange of the fire-box back sheet after 
it has lieen flanged, 1 hour at a cost of 26 
vents; shearing ami flanging the back sheet 
of the fire-box, which is 36 by 28 inches, 
finished size, the flanging to be di ne on a hy­
draulic machine, one Ixiiler maker 1} hours 
at 24 cents |ier hour, two helpers 1 j hours at 
16 cents each |ier hour; total cost 84 cents. 
Rolling the side sheets, fitting up the side, 
top and back sheets of the firc-liox, also 
punching all stay-lxilt holes for 1-inch stay- 
bolts; one Iniiler maker, 19 hours at 24 cents 
per hour, two hel|x>rs, 16 hours at 16 rents 
lier hour each; total cost, $9.06.

The fire-lxix can lie riveted around the

flange of the top sheet ami across lioth seams 
at the bull machine and then calked inside 
liefore the back sheet is Ixilted on. The 
fitting up and riveting at the bull machine 
would require 2 hours' work for one riveter 
at 20 cents fier hour, two hours for one helper 
at 16 cents per hour, and 2 hours' work for one 
boy at 10 cents per hour, making the total 
cost 92 cents.

The back sheet of the fire-lxix must then be 
riveted up by hand; since a man could not 
go into the fire-lxix. the rivets must be held 
on through the tulie holes. Riveting up this 
plate would take two lioiler makers 3 hours 
each at 24 cents per hour, one holder-on 3 
hours at 16 rents per hour, ami one lioy 3 
hours at 10 cents |>cr hour, making the total 
c<ist $2.22 Drawing the furnace and fire- 
lxix into place and Ixilting it up ready for 
riveting would take one Ixiiler maker 6 hours 
at 26 cents per hour, two helfiers 6 hours each 
at 16 rents per hour, making the total cost 
$276.

There are 110 rivets to drive around the 
furnace mouth and harkhead, all of which 
must be driven with a pneumatic hammer, 
taking about 3 minutes for each rivet. In­
cluding turning the lioiler around on rollers, 
this work would take one riveter about 5j 
hours at 20 rents per hour, two helpers 54 
hours each at 16 cents per hour, and one boy 
6| hours at 10 cents per hour, making a total 
cost of $3.30.

By slinging the boiler from the flange of 
the bark head, the furnace mouth could be 
riveted on the Hull machine, and then by 
turning the Ixiiler upside down and susfiend- 
ing it from the tulie holes, the bark flange 
could also be riveted up on the bull machine. 
Although 60 rivets could easily lie driven 
per hour with the bull machine, in order to 
allow for the time taken to sling the Ixiiler 
and turn it upside ’own, it would lie safer to 
allow 1.34 hours for driving 60 rivets. This 
would take one riveter 2\ hours at 20 cents per 
hour, one helper 2| hours at 16 cents per hour, 
one helner 21 hours at 15 cents per hour, one 
boy 24 hours at 10 cents per hour, making 
the total "(ift $1.53. Thus we see that by

driving these rivets on the bull machine the 
work ran lie done for $1.63, whereas when 
driven with a penumatic hammer the cost is 
$3.30, making a difference of $1.17 in favor of 
hydraulic riveting in this cam-. Therefore, 
it would Ik» lietter to use the hydraulic 
riveter, not only as it is cheafier, but also 
lx»cause lietter work can lie done than with 
the pneumatic hammer.

Tap all the stay-lxilt holes, run in the stay- 
liolts, fit them and cut them off with the 
machine. With a gixxl air drill each hole ran 
lx1 tapfXMl in one minute. Allowing six 
minutes as the total time required for each 
staylxilt, for 82 stay-lxilts the total time would 
be approximately 84 hours, requiring two 
men at 16 cents per hour, or making a total 
cost of $2.72. Riveting up the stay-lxilts 
would take two boiler makers 9 hours at 24 
cents per hour, ami one helfier 9 hours at 16 
cents per hour, making a total cost of $5.76.

It would take a Ixiy about 14 hours to get 
the new tubes from the storenxun and grind 
off the sharp edge from one end of each tube, 
making a cost of 15 cents. Inserting ami 
expanding the tulies would take one boiler 
maker 10 hours at 24 cents per hour, making 
the total cost $2.40.

Inserting the through stays in the steam 
space at the top of the Ixiiler, of which there 
would lie two 1| inches in diameter, would 
take one Ixiiler maker 2 hours at 24 cents per 
hour, costing 48 cents.

The remaining items of this job are testing; 
two Ixiiler makers 5 hours each at 24 cents 
per hour, making a total of $2.40; taking off 
and replacing valves and fittings; one engi­
neer 20 hours at 22 cents per hour, costing 
$4.40, and fitting on the up-take, two helpers 
5 hours each at 16 cents |ier hour, costing 
$1 60.

Having found the cost of each different 
ofieration we will now find what the total

Cutting out.................................... $8 64
Laying out.............................................. 25
Shearing ami flanging back of fire-lxix 84 
Fitting up fire-box and punching stay-

boH holes.........  '• in,
Riveting fire-lxix at hydraulic riveter 92
Hand riveting back of fire-lxix. 2 22
Drawing furnace into place in shell of

Ixiiler.......  |H
Riveting furnace mouth and back end

of Ixiiler, hydraulic riveter...........  1 53
Tapping holes and fitting in stay-lxilts 2 72
Riveting stay-lxilts.. . ............ 5 76
Boy getting out tubes from stockroom 15
Inserting and expanding tulies 2 40
Inserting through stays........................ 48
Testing................................ ................... 2 40
Fitting on old up-take ...................... 1 60
Engineer at valves, etc.......................  4 40

Estimated cost of labor $46 12
Adding 6 per cent, for unexpected expenses, 

as the furnace may lie tight or the stay-bolt 
holes may be pitted inside and require tapping 
out for large stay-bolts, our total now is 
$48.43, say $49 00.

The new material required for the entire 
job and its cost is as follows:
One plate 41 by 32 by 5-16 inch 

for back of fire-box.
One plate 72 by 15 by 5-16 inch

for sides of fire-box............
One plate 42 by 15 by 5-16 inch 

for top of fire-box

y/xfKtVXDV

Job No. 3—Single Furnace Hootch Boiler.

>263 pounds.
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All flange steel at 2\ cents per pound $5 92 
126.5 feet 2\ inch diameter tutie at

15 cents per foot........................ 18 98
Rivets, 75 pounds, at 31 cents per

pound.......................................... 2 63
82 stay-bolts at 20 cents each.......... 10 40
Fusible plug....................................... 75

Total for material.............................. $44 68
Total for labor................................... 49 00

Total for material and labor............ $93 68

30 per cent, for fixed charges...........  $28 10

$121 78
Profit, 10 per cent, of total....... 12 18

$133 96
The total estimate for the repairs would 

be quoted at $135.
The stay-lxdts in this estimate are quoted 

at 20 cents each, but can lie made for less 
than this. They may lie made like rivets 
in the rivet header, six being squared on the

head and cut off at each heat. With a good 
long heat on the bar and the fires kept full, 
a man can make from 300 to 500 per hour. 
A handy man at 18 cents per hour will thread 
120 per hour on a good machine.

In the early part of this article the writer 
has not given the material, as that is always 
an easy matter to work out; it is the time 
that is the most uncertain thing to figure on. 
We must know our men when we are working 
out our estimates and deede who will be the 
Ifest man to put on each class of work. 
—The Boiler Maker.

New Plant of Berlin Machine Works
Well Equipped Plant Making Woodworking Machinery Just Started Operations In 
Hamilton. Construction of Buildings. Equipment of Machine Shop and Foundry.

The new plant of the Berlin Machine Works, 
Limited, Hamilton, has now been in opera­
tion for some months. This factory is owned 
by the same interests as the Berlin Machine 
Works, Beloit, Wis., makers of wood working 
machinery. The same machinery will be 
made in Hamilton as is made in Beloit. This 
is one more United States manufacturing firm 
who has realised the possibilities in Canada, 
and as a result have established a Canadian 
factory in order that their business in Canada 
can be handled to the greatest advantage. 
These works form a large and important 
addition to Canada's industries.

The company have selected an excellent 
location for their factory, as Hamilton is prac­
tically the centre of manufacture in Canada 
and has exceptionally good shipping facilities. 
Shipping facilities for the plant include direct 
connection with the Grand Trunk Rai. vay 
and the Canadian Pacific Railway, and at 
well good facilities for shipping by water.

The factory occupies a twenty acre tract 
at the intei section of the Grand Trunk and 
Toronto, Hamilton and Buffalo Railways, 
and the company's private tracks connect 
with both lines. In order to expedite ship­
ments, the company maintains its own loco­
motives and has more than a mile of track to 
secure direct connection with the Grand 
Trunk and Toronto, Hamilton & Buffalo 
Railways.

This manufacturing plant is one of the 
most complete, well designed and well 
equipped plants in Canada. The buildings 
are well constructed; floors are excellent;] 
there is a wonderful amount of floor space; 
cranes have plenty head room; lighting is 
excellent; buildings are well heated and 
ventilated. There is good fire protection ; 
and the atmosphere in the shops is such as to 
make working in them a pleasure.

General Features or Construction.
The buildings are of steel and concrete, on 

concrete foundations. All buildings are com­
pletely equipped with a sprinkler system, 
which is connected to the city mains and 
also to an auxiliary reservoir of 100,000 
gallon capacity. The system was installed 
by the Automatic Sprinkler Co., Montreal.

The floors in the machine shop, stock room, 
etc., are a feature of the construction. The 
foundation for the floors is cinders and tar. 
On top of this is laid a rough flooring running

at an angle; and the hardwood floor is placed 
on top of this. All the tools in the shop are 
placed on this floor without further founda­
tion; as well all the machines built are 
tested on this floor without further founda­
tion. This is good indication of the stability 
of this flooring.

The Machine Shop and Tool Room.
The largest building is the machine shop 

which is built of steel and brick. It has 
almost 100,000 square feet of floor space. 
The roof is of "saw tooth’ design, giving 
admirnhle light as well f furnishing fine 
ventilation. A gallery in i V, building has 
over 10,000 square feet of fl or space, and is 
used for a tool room.

The tool equipment for th i .achine shop, 
with the exception of more <■ less special 
tools, was supplied by the L .idon Machine 
Tool Co., Hamilton. This < juipment in-, 
eluded some large lathes and planers and an 
8-foot high power l»oring mill.

The Cincinnati Milling Machine Co. sup­
plied the milling machines, and the American 
Tool Works Co., Cincinnati, the radial drills. 
A cylindrical grinding machine for grinding 
the feed rolls for the woodworking tools was 
supplied by the Norton Grinding Co., Wor­
cester, Mass. The turret lathe equipment 
was supplied by the Jones A Lamson Machine 
Co., Springfield, Vt. B. F. Barnes, Rockford, 
111., supplied the drill presses. The machine 
shop is served with two Pawling A Harnis- 
chefeger electric travelling cranes. In addi­
tion to regular shop equipment there are 
several special tools designed specially for 
work carried on in this shop. One of these 
is a floor drill for boring the large machine 
frames. Another is a special tool for milling 
the slots in the cutter heads. Another is a 
special machine for grinding band saw wheels 
absolutely true after the spokes have been 
welded in. To have these wheels true is very 
important, as upon that depends the smooth 
running of the band saw and the wear.

The tool room equipment includes London 
Machine Tool planer, B. F. Barnes drills, 
Hendey Machine Co. lathe, Cincinnati'Milling 
machine and tool grinder, and An terican Tool 
Works planer.^ Repair work'and some manu­
facturing is done in this room. 
y yrhe tools in the machine shop are group 
driven with the exception of the 8-foot 
London Machine Tool boring mill, which is

driven direct by D.C. variable speed motor. 
Nine changes of speed can l>e secured, 3 to 
1 in the motor and 3 to 1 in the gear box. 
The group drive is by induction motor.

The Foundry.
The foundry building, separate from the 

others, is splendidly lighted from roof and 
sides. The building is high, giving plenty of 
heat! room for the crane. Up-to-date equip­
ment is the feature of the building. The main 
moulding floor covers 28,000 square feet. 
The floor is served with a 20-ton Pawling A 
Harnischefeger electric travelling crane, and 
the side floors with ten jib cranes. There are 
two 66 inch cupolas, one a Whiting Foundry 
Equipment Co., and the other a Northern 
Engineering Works.

One part of the moulding floor is equipped 
with Pridinore stripping plate moulding 
machines for moulding pulleys and gears.

A feature of the wood-working machinery 
turned out by this firm is the one piece frame. 
They use no bolted frames. This means some 
large work in the foundry in frames. All the 
large moulds are skin dried.

The foundry equipment included a set of 
W. W. Sly Mfg. Co , Cleveland, O., steel 
exhaust tumbling mills and patent dust

The Berlin Works are fortunate in having 
moulding sand on their grounds, there being 
a supply not many yards from the foundry 
door.

Castings are taken from the foundry to the 
machine shop by industrial railway, and in 
fact there is an industrial railway system 
throughout the plant.

Blacksmith Shop.
The blacksmith shop is equipped with 

Buffalo Forge down draft forges, Hurlbut 
Rodgers cutting off machine, a special shaft 
straightening machine and a Williams-White 
A Co. trip hammer. Next the blacksmith 
shop and also next the machine shop is the 
stock room.

The Power Plant.
Power is received from the Cataract Power 

Co., at 22,000 volts. This is transformed to 
220, and at that voltage is applied to the in­
duction motors throughout the plant. A 
motor generator set supplies direct current 
for the boring mill motor for the crane motors 
rnd fer the lqbtiny. The distribution i«
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two wire at 220 volte. The electrical equip­
ment, including switch hoard, is Westing- 
house throughout, In the transformer room 
is situated the motor driven air compressor 
supplying air for penumatic tools and for 
cleaning purposes.

For heating there are installed two brass 
foundry and machine works boilers, equipped
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The greater part of our business—general 
merchandizing—was during the melon season, 
when hundreds of people moved into the 
district to assist in picking and shipping 
melons.

At first the matter of discounts did not 
occur seriously to me. Then one day 1 
figured out how much I would have made if
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s;Jer, you know, appreciates ready cash, and 
he is sometimes almost lavish with his pre­
sents if you get on the good side of him by 
paying cash.

It was not exactly what I made that 
enabled me to retire to private life when l 
was fifty years old. It was what I had 
saved, and the most of the saving came in

View of Machine Shop : Berlin Machine Works, Hamilton, Showing Line of London Machine Tool Planers.

with Parsons blower regulator. There is a 
150 foot steel concrete chimney built by the 
Weber Steel Concrete Chimney Co., Chicago. 
The coal is handled in a very efficient way. 
The bins are on a level with the boiler room. 
The coal all comes in dump bottom ears. A 
siding is elevated to the roof of these bins, 
and coal is dumped from the cars into the 
bins. There is thus only the one handling

Facilities tor Loading Machinery.
The facilities for loading machinery into 

or onto cars are good. There are two de­
pressed car pits in the shipping room, the 
floor of the car thus being brought to the 
level of the floor of the shipping room. The 
company always ship in end-door ears. The 
depressed pit and the end doors facilitate 
loading of machinery very materially. Cars 
come into receiving room on the level.

Something of Which to be Proud. 
P^This is a plant of which the owners may 
well be proud ; and it is a plant of which the 
Manufacturing interests in Canada may well 
ho proud. If the business methods of this 
company show the same progressiveness and 
thoroughness as is shown in the building and 
equipment of their manufacturing plant, 
there is a large future for them in Canada.

LOOK AFTER YOUR DISCOUNTS 
I started in business in a very small com­

munity—not over 600 people. The only 
industry was that of raising musk melons.

1 had saved my discounts, and the figures 
actually astonished me. From tliat time on 
you may lie sure that I was very careful 
about the matter.

When 1 started in business, money interest 
was high. Business houses with which I did 
business would give discounts of from three 
to five and even mere on special deals. I 
began to take them. Besides, 1 always took 
my family to the city two or three times a

year and the wholesalers would fit us out with 
all sorts of wearing apparel and household 
goods.
"^In fact, our clothes and furniture cost us 
very little while I was in business, and it was 
all Ijccause they knew that I paid my bill 
promptly and took the discounts. A whole-

the discounts that were allowed me. 
One of the slack ways that eats into the 
profits of the business is in the neglect to pay 
bills when they are due. When a bill is 
presented you may not have sufficient funds 
on hand to make prompt payment and the 
first thing you know you have let an oppor­
tunity slip by—an opportunity to take 
a discount

Although a discount of a few dollars now

and then may not seem to l>e any great affair, 
yet in the course of a business career the dis­
counts that can be saved amount many 
times to a small fortune.

I once asked a man of wealth how he had 
made his money“ By taking my discounts,” 
was the reply.—System.

The Transformer Hoorn : Berlin Machine Works, Hamilton.
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CAPTAINS OF INDUSTRY
Opportunities tor Business. News ci Building or Enlargement of 
Factories. Mills, Power Plants. Etc. Niws of Railway and Bridge 
Construction—News of Municipal Undertakings Mining News.

BUILDING NEWS.
Ontario.

POUT ARTHUR.—A large elevator will be 
erected here by VV. H McWilliams, of the 
Canadian Elevator Co., it a cost of $500,000.

CORINTH.—Grand Trunk depot and 
freight sheds have been destroyed by fire.

TORONTO.—It is stated that the Cana­
dian Bowling Club may erect a modem club 
house here on Avenue Road at a cost of 
$10,000.

FORT WILLIAM.—A large apartment 
house will be erected here by H. J. Tharlc.

HAMILTON—The sum of $10,000 will l>e 
spent in decorating St. Mary’s Cathedral

PORT ARTHUR.—The Thunder Bay 
Elevator Co. will erect an elevator here to 
cost $500.000.

TORONTO.—Shea’s new theatre will l>e 
erected here at the comer of Victoria and 
Richmond Streets. The building will l>e 
built of brick, stone, steel and concrete.

TORONTO.—The parks committee here 
have accepted the plans for the new palm 
house for Allan Gardens and have forwarded 
to the Board of Control a recoin? endation 
that $30,000 lie provided for the erection 
of the building.
Quebec.

MONTREAL.—Contracts for the heating 
and ventilating of the new McGill Medical 
Building has been awarded to James Ballan- 
tyne, Montreal. Messrs. Brown & Vallance 
are the architects, and Peter Lyall & Sons 
are general contractors.

MONTREAL.—A new postal station “D” 
will be erected in Point St. Charles, Mr. 
Alphonse Piche, Victoria Building, Montreal, 
is superintending architect.

MONTREAL.—Cote Bros. & Burrett* 
C.mde Street, are installing a large freight 
elevator for Chas. Gurd & Co., Jurors Street.

Two warehouses of the Montreal Cotton 
& Wool Waste Co., Montreal, were recently 
destroyed by fire. Estimated loss about 
$15,000.

MONTREAL.—Contracts for flooring for 
the Tuberculosis Hospital, Ottawa, College 
St. Hyacinthe, St. Hyacinthe, Grace Hospital 
and Rolph &. Clark’s warehouse, Toronto, 
have been awarded to the Eadie, Douglas & 
Co., Montreal. The flooring specified is 
Terrano.

MONTREAL.—Contract for the new police 
station, No. 12, at 1394 St. Lawrence Boule­
vard, has been awarded to Francois Xavier 
Aube, 690 Laval Ave. Mr. Jos, Art Godoin, 
120 a Parc Lafontaine, is the architect.

MONTREAL.—The Catholic School Com­
missioners will erect a new school costing 
about $60,000. Mr. C. Bernier, 70 St. 
James Street, is the architect.

MONTREAL.—The Campbell Mfg. Co.

will erect a four story warehouse on Cadiux 
Street and Colonial Ave. Mr. J. A. Karch, 
12 Place d’Armes Hill, is the architect.
British Columbia.

KAMLOOPS.—The newly organized Moun­
ted Rifles here will have a new armory 
building.
Jamaica.

KINGSTON.—The Walker Fyshe, Co., 
Limited, Montreal, have the contract for the 
first large church building to be built of rein­
forced concrete which is the cathedral of the 
Holy Trinity here.

KINGSTON.—The Walker Fyshe Co., 
Limited, Coristine Bldg., Montreal, have 
completed a handsome bank building for the 
Bank of Nova Scotia here.
Manitoba.

WINNIPEG.—The large two story plant 
of the Prairie City Oil Co. here has been com­
pletely destroyed by fire. The damage 
amounts to $40,000.

WINNIPEG.—A permit has been issued 
to the Canadian Northern Railway for the 
erection of a warehouse to cost $28,000.
Manitoba.

SOURIS.—The Government have l>ought a 
$5,000 post office site at Souris.

WATERWORKS, SEWERS AND SIDE­
WALKS.

Ontario.
LONDON.—The last of the trunk sewers 

here have l>een completed, $50,000 having 
been spent in the trun’: system.
British Columbia.

VANCOUVER.—The waterworks of North 
Vancouver will be extended.
Saskatchewan.

SASKATOON.—The citizens have voted 
$26,000 for the extension of waterworks and 
$30,610 for extensions of the sewer system.

MILL AND FACTORY EQUIPMENT. 
Ontario.

PEMBROKE. -The factory of the Na­
tional Mfg. Co., w'lich has been destroyed by 
fire, will likely be rebuilt.

WELLAND.—The Dain Mfg. Co., of 
Ottumwa, Iowa, will establish a Canadian 
plant here for the manufacture of farm 
implements.

PORT PERRY.—A new saw mill will be 
erected here by the Carnegie Milling Co.

BANCROFT.—A pulp mill may be estab­
lished here by St. Catharines parties.
Quebec.

MONTREAL.—The sawmill of Jos. Pac- 
quette, Montreal, was damaged by fire to the 
extent of about $5,000.

POWER PLANT OPPORTUNITIES. 
Quebec,

MONTREAL.—The Canada Electric Co. 
have secured the contract for electric wiring 
for 35 dwellings lieing erected for Dr. Dubeau, 
on Sherbrooke Street. G. A. Mouette is the 
architect.

MONTREAL.—C. Lapierre, Lindsay Bldg., 
has secured sub-contract for electrical work 
for the Dominion Express Co.’s stables in 
Ottawa, Ont. The general contractors are 
Messrs. John Quinlan & Co., Montreal, and 
Messrs. E. & W. S. Maxwell are the architects.

MONTREAL.—Messrs. John Stewart & 
Co., general contractors, have awarded sub­
contract to Messrs. McDonald & Willson, 
588 St. Catherine Street West, for electrical 
work of the St. Andrew’s Presbyterian 
church, Westmount.

Nova Scotia.
HALIFAX.—It is proposed to instal 

electrical apparatus at the County Academy 
at a cost of $1,500.

COMPANIES INCORPORATED. 
Quebec.

MONTREAL.—The General Fireproofing 
& Construction Co., of Canada, Limited, have 
l>een incorporated with a capital of $20,000 
to carry on the business of general contractors, 
manufacturers and dealers in contractors’ 
supplies. The provisional directors include 
C. A. Duclos, W. L. Bond and J. E. Coulin, 
all of Montreal.

MONTREAL.—Investment Trusts Co., 
Limited, have been incorporated with a capital 
of $5 10,030 to carry on business as in­
vestors. The provisional directors include 
G. V. Cousins, C. G. He ward and A. J. Nes­
bitt, all of Montreal.
Ontario.

TORONTO.—The Hargrave Silver Mines, 
Limited, have l>een incorporated with a 
capital of $2,500,000 to carry on a mining, 
milling and reduction business. The pro­
visional directors include W. N. Ferguson, 
R. D. Moorhead and J. T. White.

CALEDONIA.—The Caledonia Evaporat­
ing Co., Limited, have been incorporated 
with a capital of $40,000 to evaporate fruit 
and to can fruit and vegetables. The pro­
visional directors include A. J. Hamm, I. M. 
Corman, and H. W. Rogers.

BRIDGES AND STRUCTURAL STEEL. 
Ontario.

BARRIE.—Tenders will be received until 
November 24, 1908, for the construction of 
a steel bridge over the Nottawasaga River, 
by J. T. Simpson, Barrie, Ont.
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Some Heavy MachineToolsMadein Canada
The Railway Shops and Some Large Manufacturing Plants Have Been 
Responsible for the Building of Some Large and Heavy Tools by 
Canadian Builders. Illustrations and Descriptions of Some of These.

ence with some of the best tool builders in 
the United States, and in that way met the 
requirements of the situation.

The res. "t has been that during the past 
couple of years, this firm have placed many 
new tools on the market.

Eight Foot Boring Mill.
In Fig. 1 is shown an 8-foot boring mill, 

several of which have been made by the 
London Machine Tool Co., two of them 
now operating in Hamilton in the Canadian 
Westinghouse shops and in the Berlin 
Machine Works. Others have been sold for 
railroad shops. This is a high power tool, 
heavily and rigidly constructed, as can be 
readily seen from the illustration.

The drive is by 25 h.p. variable speed 
Westinghouse motor direct connected 
through gear box to the machine. Speed 
variation in the motor is 3 to 1, and in the 
gear box 3 to 1, making 9 speed changes 
possible. The cross rail is elevated and the 
heads moved by means of a 5 h.p. Westing- 
house variable speed motor. The gearing 
throughout is all steel.
Forty-two Inch Extra Heavy Lathe

This lathe, shown in Fig. 2, was specially 
designed to stand up to the severest strains 
to which it might be subjected by high speed

months, are using some big tools made in 
Canada by the London Machine Tool Co. 
In the Toronto shops of the Grand Trunk 
Railway, two very heavy rail planers, built 
specially by the John Bertram & Sons Co., are 
doing splendid work in removing metal 
economically. The Intercolonial Railway 
and the Grand Trunk Pacific are now making 
similar demands on the Canadian tool 
builders.

This is all evidence of the present trend in

In the past two or three years there have 
been quite a number of large and heavy 
tools made and sold in Canada. The use of 
high speed cutting steels have been reponsible 
for the demand for heavily built tools. The 
equipping of several large manufacturing 
plants and railroad shops have been respon­
sible for the building of large tools. The 
Canadian Westinghouse Co. have had several 
large tools made in Canada, notably a large 
planer by the John Bertram & Sons Co.,

Fig. 1—Eight Foot London Machine Tool Boring Mill

and a large boring mill by the London 
Machine Tool Co. This planer was described 
in the mechanical papers some months ago; 
an illustration of the boring mill apjiears in this 
article. The Grand Trunk Railway recently 
had the London Machine Tool Co. build 
a large and heavy wheel lathe for the Strat­
ford shops, which lathe made a record of 13 
pairs of driving wheels per day of 10 hours. 
Now the Berlin Machine Works, Hamilton, 
which plant has now been in operation some

machine tool practice and of the industrial 
growth of Canada which makes necessary 
the installation of so many heavy tools. It 
is also a compliment to Canadian tool makers 
that these orders are coming to them.

The accompanying illustrations are of 
three of these newly designed heavy tools 
built by the London Machne Tool Co. At 
the time the demand came for these tools the 
London Machine Tool Co. secured the ser­
vices of a designer who had had wide experi-

cutting;] and it also has very heavy driving 
power.

It is a triple geared lathe equipped with 
instantaneous speed changes. The swing 
over the bed is 42 inches, and over the carriage 
32 inches. The back-gear ratio is 8 to 1; 
and the triple-gear ratio is 45 to 1. The 
bearing surfaces are liberal: front bearing 
is 6| inches in diameter by 11 inches long; 
the rear bearing is 6 inches in diameter by
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8 inches long. The hole through the spindel 
is 31 inches in diameter.
Extra Heavy Brass Finisher’s Lathe.

In Fig. 3 is shown a brass finisher’s lathe, 
18 by 30 inches by 3 feet. It is extra heavy
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last few days are the Westminster Co., Brant­
ford; Robt. Simpson Co., Toronto; McColl 
Bros. & Co., Toronto; Grant’s Spring Brew­
ery, Hamilton; the Queliec Gas Co., Quebec; 
Arscott Bros., Teeswater, Ont.; Janet & 
Reid, Perth, Ont.

29

and shingle mill. It was supplied by Geo. 
VV. Reid & Co., Montreal, the Canadian 
agents.

MONTREAL.—J. W. Williamson, Mon­
treal, has installed a 16 inch and an 18 inch 
Hendry’s patent laminated belt, and also a

VV ’
LOMU IN ma< him: tool co

HA llll.TON

Fig. 2—New Style London Machine Tool Triple Geared Lathe.

build throughout. The design of the machine 
is such that the operator can handle every­
thing conveniently without moving from his 
regular position, all levers being within easy 
reach. A glance at the illustration will 
show instances of this. The turret is pro­
vided with screw feeds, longitudinal and 
crosswise.

Large Order for “ Reid ” 
Molding Machine

The Reid Foundry & Machine Co., Inger- 
soll, Ont., have just made the first shipment 
on a large order of the Reid molding machines 
—thirty-two machines including patterns 
and flasks— to a Leeds, England, firm. The 
machines are for heel plates for shoes.

The manager of this concern came to 
Canada for the Convention of the American 
Foundrymens’ Association, held in Toronto, 
last June, with the specific purpose of select­
ing molding machines for making this pro­
duct. He made a thorough investigation of 
the various machines at the Convention 
which were at all suitable for his requirements, 
and finally approached Mr. David Reid, of the 
Reid Foundry & Machine Co. and placed the 
proposition before him. Mr. Reid made a 
working model, which resulted in tills large 
order being placed with his firm.

Trade Notes

Quebec.
MONTREAL.—The Hill Electric Mfg., Co., 

1560 St. Lawrence Boulevard, Montreal, have 
been awarded the contract to supply the 
New Workman Building of McGill University 
with its equipment of main switchboard and 
panel boards. The panelboards and cabinets 
for the new Eastern Township Bank building, 
Montreal, are being built by the Hill Electric 
Mfg. Co., Montreal.

14 inch power track saw for the Dominion 
Wire Mfg. Co.’s works at Lachine, Que.

The International Jury of the Franco- 
British Exhibition have awarded two Gold 
Medals to Hans Renold, Limited, for their 
display oi driving chains in the classes, (a) 
apparatus for the transmission of power, and

big. 3—New Style London Machine Tool Brass Finishing Lathe.Ontario.
ST. CATHARINES.—The city council have 

decided to purchase a new Waterous fire en­
gine at a cost of $5,000.

TORONTO.—The authorities of Knox 
church will put in two fire escapes from the 
gallery at a cost of $800.

HAMILTON.—Among the firms who have 
purchased Smart-Turner pumps during the

MONTREAL.—The plant of the Laing 
Packing & Provision Co. is being equipped 
with sprinkler systems by the Standard Auto­
matic Fire Sprinkler Co., 177 Common Street.

SMITH’S MILLS.—Tilton & Raymond, 
Smith’s Mills, Que., have installed a Thomp­
son improved spark extinguisher in the pulp

(b) machine appliances and accessories. 
This will not come as a surprise to those who 
are familiar with the correctness of design 
and excellence of workmanship embodied in 
Renold chain, which gained for them also the 
highest award in their class at the Paris 
“Salon" last year.
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The Moose Mountain Iron Range
Another Valuable Deposit of Ore In Northern Ontario the Development of 
Which will Tend Greatly to Increase the Iron and Steel Industry In Canada.

The largest deposit of iron ore in Canada, 
according to Professor Miller, of the Ontario 
Department of Mines, is that in the township 
of Hutton, 30 miles north of Sudbury, and 
known as the Moose Mountain iron range. It 
extends northwest from Lake Wahnapitae, 
in the District of Nipissing, to Lake Onaping 
in the District of Algoma, a distance of 40

Mining operations have been carried on 
at Moose Mountain for about a year, and a 
considerable quantity of ore is ready for 
shipment. It is expected that a train-load a 
day will be sent out this season.

The surface of the ore body is 140 feet 
al>ove the railway track, at what is known 
as No. 1 deposit. The ore is extracted by

The Ore Pile, Moose Mountain Mines, Showing the Ore Ready for the Smelter.

miles. Its existence has been known for 
some years, prospectors for gold on the Ver­
milion River having made portages across 
the ridge at a point known as the Iron Dam, 
where the wearing away of the moss by the 
feet of the portagers exposed the rock, but 
steps were not taken for its development till 
the Canadian Northern Railway undertook 
the construction of a branch line, which was 
completed in 1907, when active mining opera­
tions were commenced. This line, 35 miles 
in length, connects with the Canadian Pacific 
Railway near Sudbury, and will form part 
of the main line of the Canadian Northern 
between Toronto and Winnipeg. A branch 
of six miles will connect with the Keys, an 
excellent harbor with 24 feet of water beside 
the dock, on the Georgian Bay. The distance 
from Moose Mountain to the Keys is only 
80 miles, a shorter distance than the Minne­
sota ores have to be hauled to reach Lake 
Superior.

The Moose Mountain iron deposits occur 
in rocks of Keewatin age, which is the oldest 
series known in that part of North America. 
The ore is a magnetite, and analysis shows it 
to be of very superior character. An essay 
given by Professor Coleman in the report of 
the Ontario Bureau of Mines for 1904 is as 
follows:

Iron.............................................. 62.64
Phosphorus................................. 0.011
Sulphur........................................ 0.056
Titanium..................................... None.
The ore contains more metalic iron than 

the Lake Superior ores.

overhand sloping from an open face 60 
feet to 70 feet high. It is trammed to a 
chute, discharging 30 feet below the bottom 
of the present slope into a No. 8 Austin 
gyratory crusher, which reduces it to a maxi­
mum size of five or six inches diameter. It 
then passes through a revolving screen with 
quarter inch perforations. The rejections

go to the foot of an elevator pit, the balance 
to a No. 5 Austin gyratory crusher, discharg­
ing into the buckets of a 52 foot centre belt 
elevator, which elevates it into loading bins, 
whence it is discharged through hoppers into 
the cars. The crushing plant is driven by 
a 16 inch by 42 inch Jenckes Corliss engine. 
Steam is supplied from two 150 h.p. return, 
tubular boilers.

Extensive preparations are being made 
at the Keys for the shipment of the ore. A 
trestle a mile long has been built, on which 
the ore-trains will run up. The ore will be 
dumped into pockets and transferred to a 
rubber belt-conveyor running through a tun­
nel cut in the rock, then elevated on another 
belt to a trestle 60 feet above the water, 
where it will be held ready to be shot into 
vessels. The capacity of the dock plant is 
8,000 tons per day of ten hours. It has 
l»een constructed under the superintendence 
of Mr. R. M. Pratt, who built the elevator 
and coal docks at Port Arthur on Lake 
Superior.

The ore will, in the meantime, be shipped 
to Cleveland and other United States ports, 
but it is in contemplation to establish a 
smelter at the east end of Toronto. Mr. 
1). D. Mann, on behalf of Moose Mountain, 
Limited, applied som^ months ago to the 
city council for 350 aires of the marsh at 
Ashbridge’s Bay, whi-.h will be filled in and 
used as a site. The financial stringency of 
last fall prevented the project from being 
carried out at once, but when the money 
market Ix-comes easier it will be proceeded 
with. It is :ntended to erect a smelter with 
a capacity foi treating 1,400 tons of ore daily, 
and ultimately to establish a steel plant, 
rolling mills, steel plate works, steel car works 
and kindred industries, which, it is exacted, 
will give employment to a force of 15,000 
men and make Toronto the Pittsburg of 
Canada.

Moose Mountain was visited last year by 
the American Institute of Mining Engineers, 
on the occasion of their annual meeting at 
Toronto. Many of the memliers expressed 
themselves in no measured terms as to their 
appreciation of the valuable character of the 
deposit. -Canadian Life and Resources.

The Power and Crushing Plant, Open Pit and Ore Stock Pile, Moose Mountain Mines
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The Design of Complicated Castings
Special Designs Required for Certain Castings to Prevent Trouble In the Found­
ry. Special Methods of Handing Difficult Work In the Foundry. Ab­
stract of Paper Read Before American Society of Mechanical Engineers.

By William A. Bole,

Castings arc often designed with a useless 
multiplicity of ribs, walls, gussets, brackets, 
etc., which by their synchronous cooling 
and their inharmonious shrinkage and con­
traction, may entirely defeat the intention of 
the designer. He may find some of his walls, 
ribs or brackets cracked before the casting is 
cleaned. It is sometimes possible to remove 
such superfluous walls, ribs and brackets, 
and thereby obtain not only a lighter but a 
stronger and more dependable casting. It is 
highly essential that the designer keep in 
mind, as nearly as he can imagine, the cooling 
processes through which the casting must 
pass, and the effect which will be produced 
upon any given wall or member of the casting 
ifàit is”cooled£faster or slower than the other 
parts of the same casting.

The outer walls of a casting, that is to say.

a much longer period. As a consequence the 
outer members of certain castings may cool 
and take on their ultimate dimensions while 
the inner members are still very hot. The 
latter will, of course, ultimately cool off by 
conduction, but they will also continue to 
contract until at normal temperature, and 
their freedom of contraction may be prevent­
ed by the already determined dimensions of 
the outer walls. As a result there is likely 
to be violent tension strains in the interior 
walls of such castings. Sometimes these 
strains are sufficient to cause rupture while 
the casting is still in the mould Sometimes 
the casting does not rupture until it is out in 
service ; and even if it breaks in service the 
rupture may not be produced by stresses of 
engineering design, but may l>e due to the 
original synchronous cooling of the various 
parts of the casting.

means be beneficially affected. In the case 
of a flywheel with heavy rim but comparative­
ly light arms and hub, it may be beneficial to 
remove the flask and expose the rim to the air 
so as to hasten its natural rate of cooling, 
while the arms and hub are still kept muffled 
up in the sand of the mould and their cooling 
retarded as much as possible. Or in the cast; 
of a flywheel with an ordinary weight of rim 
and arm but with a heavy hub, the hub may 
be exposed and compelled to cool more 
readily than it naturally would, while the 
arms and rim are kept muffled in sand, and 
the synchronous cooling above referred to is 
at least approximated.

*It is often thought that large fillets are 
fine features of design in work of this sort, 
but many times they are highly detrimental 
to good results. Where two walls meet and 
intersect, as in the shape of a T, if a large fillet

HIKESrl'kiii

Fig. 2—A Cylinder Head Mold liequiring Special Provision for 
Cooling.

Fig. 1—Crank Disk Calling for Special Foundry Treatment.

Fig. 3.—Mold for a Nozzle with 
Flange.

Fig. 4—Suggested Design for the 
Nozzle in Fig. 3.

those which are more nearly adjacent to the 
sides and radiating surfaces of the flask, are 
naturally the first parts to lose heat, to begin 
to contract and decrease all their linear 
dimensions. The inner walls of the same 
casting, being more isolated from the conduct­
ing surfaces of the flask, may remain hot for

Equalizing the Rate of Cooling 
There are some castings, which, by virtue 

of their shapes, can be specially treated by 
the foundryman, and artificial cooling of 
certain critical parts may be effected in order 
to compel such parts to cool more rapidly. 
The strength of the casting may by such

is swept at the juncture, there will be a pool 
of liquid metal at this point which will remain 
liquid for a longer time than either wall 
because of its lessened facilities for quick 
cooling; and this pool of liquid metal is bound 
to act as a feeder, supplying metal for other 
parts lower in the mould that may shrink
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sooner. The result in practically every case 
is a void or “draw” at the juncture point, 
had enough in any case, but marie worse by 
the presence of the large fillet. Of course 
there may l>e trouble from such intersections 
where no fillets at all arc used, but the fillets 
should he kept small, with the idea of allowing 
both walls and juncture to remain as nearly 
uniform in thickness as possible, and to have 
as nearly as may be the same capability for 
simultaneous shrinkage and solidification.

Jacketed Cylinders.
Among other classes of difficult castings I 

would place jacketed cylinders in the list 
requiring careful consideration in design. 
In considering the case of a gas engine 
cylinder which is to be jacketed, the inner 
wall which resists the strain of explosion 
must l>e quite thick in order to afford the 
requisite strength against explosion pressures 
of ordinary nature and also against abnormal 
pressures due to preignition and other causes. 
A cylinder of this sort, whose internal diam­
eter might lie 40 in., could well have a thick­
ness of cylinder wall amounting to 3 inches 
or more. The outer wall forming the jacket 
has only to stand the ordinary pressure of the 
cooling water, which might l>e qu. 'ow, often 
not exceeding 60 to 80 pounds per square 
inch, even where water is used direct from the 
city mains, and an outer jacket wall 1 inch 
thick might on ordinary engineering assump­
tions, be regarded as ample to care for this 
pressure.

If the cylinder wall and the jacket wall are 
coi mous; that is to say, if each extends 
rigidly from one end of the cylinder to the 
other, there is likely to be trouble when such 
a cylinder is cast or cooled. Even if it does 
not bieak at the start it is quite likely to 
break in service because a wall of metal 1 inch 
thick located out near the sidéfe of the flask, 
which act as cooling media, will not shrink 
in time with the inner wall whose thickness is 
three times at- great and whose opportunity 
for radiation is quite inferior. It is reason­
able to expect that the outer wall will cool 
first; will take on its final dimensions while 
the inner wall is still very hot. At a later 
period the inner wall will shrink to normal 
temperature and will find that its desire to 
contract is restricted by the compressive 
strength of the outer jacket wall. The effect 
is a high degree of tension in the working 
cylinder wall. In such a case one good 
feature of design is to interrupt the jacket 
wall, so that the inner or working wall may 
have its own way and be unhampered in con­
tracting; afterward it is closed up and ren- 
dred water tight by suitable mechanical 
means.

In such a case as that just cited, if the 
jacket wall must be cast continuous with the 
cylinder wall, it should not be designed 
solely in connection with its own theoretical 
stresses, but should be thickened up and 
made to approximate the working cylinder 
wall, so that it may cool down and contract 
more nearly simultaneously with th.e latter. 
Such outer walls, uid all such attachments 
to a large casting, as bosses and pads, should 
l>e designed not alone out of consideration to 
the working strains which will be applied to 
them, but the tendency of the iron to chill at 
such spots must be considered. Ofttimes the 
pads or the'bosses require to be made several 
times "as large as mere reasons of strength 
would dictate, to avoid a hardening and

whitening of the iron in thin sections that 
would prevent its being machined to required 
dimensions.

Handling of Cores and Risers.
After the foundryman has accepted the 

design and begun the work he may have 
several things to do in order to produce a 
reliable casting. If it is a cored casting he 
must guard against the cores being so strong 
that when confined within the contracting 
casting they will produce rupture of the metal. 
Among the usual means employed for produc­
ing a collapsible condition of core may be 
mentioned the use of sawdust or coke or 
ashes, or a combination of them all, some of 
which ingredients will bum out as the casting 
cools and provide thereby for a collapse of 
the core. In other cases removable pieces, 
collapsible core arbors, straw wrapped core 
arbors and the like, tend to prevent castings 
from cracking because of an unyielding core.

In order to serve engineering purposes, 
castings should be not only apparently sound 
but really so. For this purpose risers and 
sinkheads should often be employed on iron 
castings where they are not at present used. 
Steel foundry conditions compel such pre­
cautions to insure soundness, but in large iron 
foundry work interior cavities may exist 
without detection, and some of these may be 
avoided by the use of suitable feeding devices, 
risers and sinkheads. If risers are not em­
ployed, the upper or cope side of the casting 
is likely not to be solid, because of the metal 
in the upper portions flowing or bleeding 
away from the interior of these sections to 
feed the shrinkage and the contraction in the 
lower portions of the casting. The top sur­
face of such a casting may apparently be 
solid, but if drilled deeply, as for stud bolts 
or other purposes, it is likely that cavities 
and extreme openness of grain will be dis­
closed. In some such cases good can be 
accomplished by the use of local chills placed 
under the top flange, if a cylinder, for instance, 
the chills setting the metal in the flange before 
it has time to feed out of this region into any 
lower portion.

Variations in _ crenoth.
In some large castings intrinsic strength per 

unit section may not be a serious require­
ment. In other cases the engineering design 
may require high quality of material because 
high working strains per unit section are to be 
imposed upon the finished casting. In such 
cases engineering attention should be paid 
to the size of ihe test specimen which is to 
furnish an ind*.£ of quality, and to the relation 
which exists between the strength of cast iron 
in light test pieces and that of the same metal 
when cast into heavy sections. The writer 
has taken specimens from an iron casting 
having at one point tensile strength as high 
as 30,250 pounds per square inch, and as low 
as 20,502 pounds per square inch in another 
and heavier section. The difference was 
wholly related to the thickness of the section 
and to the rate of cooling, with its consequent 
effect upon the grain. It might be said that 
large sections cannot be cast to yield the high 
strength that is sometimes associated in 
engineering minds with specimen test pieces 
cast in smaller sections of prevailing sizes.

It is well that the foundryman be acquaint­
ed to some extent with the purposes for 
which castings are intended. This will 
enable him to pay particular attention to such

parts of the casting as are specially critical 
and to such as are to be machine finished. 
He can usually arrange to place his chaplets, 
anchors and core vents so as to keep them 
clear of the working or sliding machined sur­
faces, and he can then better provide for 
producing a casting which is a clean one at 
these critical points. The moulder, if left 
to himself will probably put chaplets and 
anchors d ectly in the path of a machined 
slide. Sometimes this kind of information 
would seem to be obvious, but often it is not 
so, and a hollow cylindrical casting with 
flanges on each end might, for all the moulder 
knows, be a pipe having no special require­
ments; whereas it was intended to be a cylin­
der which must be bored, faced and generally 
machined, and must be perfectly free from 
defects—a casting in which chaplets and 
anchors are utterly inadmissible.

Certain points on a large casting may re­
quire to be drilled and tapped and may de­
mand a high quality at that spot. A suitably 
located chill will insure soundness and solidity 
here if the foundryman knows what is de­
manded; if he does not know, the casting is 
made, looks good to him, is shipped out, and 
when machined is found to be hollow, cavi- 
tated or spongy at the critical spot.

In ordinary cases designs for castings should 
be such that it will not be necessary for the 
foundryman to pay particular attention to 
heat treatment, because in the press of other 
matters such treatment may occasionally 
be forgotten and omitted, or it may be 
imperfectly done by inexperienced men. A 
casting is best designed if it can be uncovered 
promptly after pouring, lifted out of its bed 
and deposited on the floor of the chipping 
shop. This is what is done with 95 per cent, 
of the output of the average foundry, and it is 
what the workmen are accustomed to. Spe­
cial cases soon become irksome and some 
one will perhaps assume the responsibility of 
saying: “This special treatment is all 
foolishness and the casting is just as good 
without it." There are, however, cases in 
which it is necessary to design castings that 
do demand this special treatment.

A Special Crank Disk.

Fig. 1 illustrates a peculiar crank disk 
which was made in an iron foundry under 
the author’s management some five or six 
years ago. The first casting was poured 
in the usual and ordinary manner, and after 
a decent delay in the flask was uncovered and 
removed to the chipping shop. It lay on the 
floor of the latter department for a day or two 
after cleaning; it was then shipped to the 
machine shop, which is located about 12 
miles away. When the casting arrived at the 
shop it was found that a large piece had not 
only broken away from the balance of the 
casting, but it had jumped clear off the rail­
road car on which it was being conveyed, the 
missing piece being found by a track walker 
alongside of the railroad track a few hours 
after its loss was reported. The line of 
breakage is indicated in Fig. 1, and the miss­
ing piece weighed perhaps 1) to 2 tons. 
This case was studied carefully. The heavier 
interior member, being the last of the casting 
to cool, had set up violent internal strains 
which caused the casting to rupture.

We arranged the next casting so that a few 
minutes after pouring had been done, a small 
stream of water in a regulated quantity was 
caused to drop’into the hollow cores A and B,
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as shown on the sketch, compelling the hubs 
surrounding these cores to cool in advance 
of their natural time, and at least approxi­
mate synchronous cooling with the balance 
of the casting. The other portions of the 
casting during this period were kept muffled 
up in the sand and their cooling was delayed, 
while the cooling of the crank hubs was 
accelerated. After this method was adopted 
12 such castings were made, all good, and 
they have been in service for some years.

Special Cooling Treatment.
The writer had to produce a number of 

large cylinder heads for Corliss engines, with 
ports for steam and exhaust valves formed in 
the heads. Structurally considered, the 
heads were like a cylindrical steam drum of 
large diameter but very short, having a flat 
head at each end, and were required to stand 
internal pressure. Considering the resistance 
to internal pressure, the cylindrical shell or 
outer wall could be designed quite thin as the 
strains in it were all tensile strains, while the 
heads, being flat and of great area, were 
subject to bending strains which demanded 
that these be greatly thickened up to make 
the flat surfaces, not easily stayed or braced 
together, strong enough to carry safely the 
pressure. In addition to this greater thick­
ness of flat head, allowance had to be made for 
a machine finish on the flat surface, which was 
not required by the shell, and the disparity 
thus became still greater. The port openings 
for the admission and exhaust of steam made 
large holes in this head or flat plate, which 
were to be tied across ports by bars or ribs. 
In cooling by natural processes these bars 
almost invariably cracked in the casting, 
because the cylindrical shell being thin, cooled 
first, and was assisted in doing so by its 
position which was very close to the sides of 
the flask, where radiation was active. The 
flat head, on the contrary, was at the bottom 
of the flask, where radiation was poorer, and 
it was practically twice as thick as the rim 
and cooled more than twice as slowly. With 
these divergent tendencies trouble ensued. 
The rim cooled early and took on its final 
dimensions and in the form of a circle oppose i 
to compression —the'strongest possible shapi. 
The head or diaphragm cooling later had 
its contraction tendency resisted by the s,iff 
rim and a struggle was set up. The tension 
member was of course the weaker, and the 
large openings in the latter made the result a 
foregone conclusion. The diaphragm simply 
had to shrink or be stretched—the rim would 
not give—and the ribs broke.

We cured this trouble by the following 
means, as illustrated in Fig. 2: In the drag 
portion of the mould we placed a spiral coil 
of iron pipe through which we could circulate 
cooling water. This coil was placed as close 
to the face of the pattern as was considered 
safe, about 1J inches away. The inner cores 
by which the head was hollowed out were also 
provided with similar interior cooling coils and 
the cope had a coil like that of the drag. 
After the casing was poured we waited for a 
few minutes to enable solidification to begin, 
and then we turned water into these cooling 
coils, and connecting the overflow to sewer 
connection, let the water run all night. 
The casting lay in the mould, the rim kept 
muffled in sand to delay cooling, while the 
coils close to the heads accelerated cooling. 
The result was most satisfactory and the 
castings produced by this process have stood

the severest tests of several years continuous 
duty without failure. Heads of similar 
design made by other foundries cracked 
systematically, sometimes while the casting 
was still in the foundry, sometimes in the 
machine shop, but quite frequently not until 
after the engines were put into operation. In 
all cases the stress was there and the only 
question was when would it cause breakage.

It might seem almost unnecessary to say 
that flanges and other projections should be 
so designed that the moulder may most 
easily produce the desired shape without 
having to use complicated means. If the 
designer or draftsman were a man who had a 
little practical experience in foundry work he 
would see numerous opportunities for making 
shapes that would “ draw ” easily, rather than 
certain other shapes that look well on paper 
but are much harder to produce. On work 
of considerable size a little more time required 
to deal with a detail may prevent doing any 
pouring to-day, with a strong probability 
that the moulder can make that job last him 
“until to-morrow night.” The designer 
should try to put himself in the moulder's

Of the many places where a system is 
welcomed as an expert helper, the pattern 
shop is a most important one. To be a 
helper, it must be a system, simple and 
complete, and not a burden to the man 
who has to keep it up. There have been

many pattern systems developed which 
contain some good points, but they are too 
complex for a small shop where the care falls 
to the pattern foreman. Again, a system 
which will work nicely in one shop will fail 
utterly in another, as it deals with a different 
class of product.

The following system has proved to be very 
simple, yet very efficient in the shop for which 
it was developed. There may be a few new 
ideas in it and some readers will doubtless

place and imagine himself making the moul 
in question. Then he will see what a small 
difference in design sometimes causes a big 
difference in cost and risk. An instance of 
this is Fig. 3, and represents a prospective 
nozzle with a flange for steam or water con­
nection. If the flange in Fig. 3 is at the bot­
tom of a complicated casting it will require 
the flange pattern to be cut into removable 
sections or a troublesome embedded core is 
required. If practicable to design as in 
Fig. 4, the neck draws naturally and the main 
core forms the flange. This sort of change 
may not always be possible, as certain designs 
will demand loose bolts, while Fig. 4 would 
call for stud bolts, but there are cases in 
which the foundry’s troubles can be reduced 
in this manner.

Breakages are sometimes difficult to account 
for, and the designer may think the fault is 
with the quality of the iron, when in fact this 
has nothing at all to do with the trouble, 
the shape and design being the true cause. 
The “physics of the foundry” were not 
properly understood when the design was

J. Fry.

notice some familiar ones, as the father of it 
made use of the good ideas he had met in 
various other shops, with enough changes to 
suit the following conditions: A small shop 
manufacturing a fine of pattern-shop machin­
ery of various sizes, but without the use of a

foundry of its own. Improvements are con­
tinually being made in the machines, and 
these require many changes in the patterns.

The objects of the system are: First, 
to give each machine a number and the 
different parts on it another number, which 
in combination with the machine number 
forms the piece and pattern number, and to 
give similar parts of different machines a 
similar number. Second, to easily find out 
what castings have been ordered and how

Card System for the Pattern Shop
Br C.

¥-/?- 190 g Mat. Patt. No. Z4-- /
Name /SLfcc^ A5 "

Weight No. Parts 16 Loose Pcs. Patt. Mat

Rough 3 / ^ * Pattern / y/o-o-vC
Fin. Z??* Core Box Z 3

Ÿ-/9CS
Ï-2C01 M schist

/ /Z 7Ù Z4-aCcjU'

Id -

Fig. 1—Card for Index.
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many of them have been received. Third, 
to know the location of each pattern, whether 
at the foundry, in the pattern shop, or in 
storage. Fourth, to record all changes in 
patterns. Fifth, to provide the foundry with 
an efficient method of pro|>erly filling their

Naturally the system starts in the drafting

room which, after designing a new machine, 
prepares a complete list of the parts on the 
said machine. This is then divided into three 
lists, a casting list, a steel list, and a bolt and 
screw list. The casting list is the only one 
which interests us here, the steel and screw 
lists being distributed to the foremen and to 
the cost department. These lists are type­
written on letter-size paper with a black 
ribbon and a black carbon paper with the 
carbon side against the back of the sheet, 
thus giving a list which may be blue-printed, 
and hence can be made very cheaply. The 
blue printed list like any blue print will stand 
plenty of handling in the shop before it is too 
dirty to be read. The casting list shows the 
pattern number, the name of the piece, the 
material, the number required for one 
machine and the drawing number.

In explanation of the first object, let us 
take a certain type of lathe made in four 
sizes, say 12, 16, 20 and 24 inches, and known 
as No. 24 lathe. There are several parts 
which are used on all sizes and these are 
given numbers above 400, for instance a 
certain sleeve is No. 24-423. All parts used 
only on the 12-inch are given numbers below 
100, those on the 16-inch, 100 to 200 and so 
on. The bed for the 12-inch is 24-1, for the 
16-inch, 24-101, for the 20-inch, 24-201, and 
for the 24-inch, 24-301, and similarly for each 
part like the leg, the headstock, etc. The 
bed on all lathes of other types is numbered 
1 or 101 and so on according to the number 
of different sizes made.

When the pattern is made, a card like 
Fig. 1, is made out and put in its place in the

index case. The weight spaces are filled out 
from the records of the casting-room foreman. 
The patterns are stored on shelves, divided 
into sections, which are plainly marked with 
the machine numlier. To fi'l up a production 
order for a numl)er of 24-inch surfaeers, 
the order clerk takes the casting list for 
that machine and makes out cards like

Fig. 2, which are sent to the pattern shop. 
A duplicate like Fig. 3 goes to the 
casting room so the receiver will know w hat

castings are coming and can check them off 
until the order is filled.

Upon receipt of the casting order, Fig. 2, 
the patternmaker consults his change i dex 
to see if any of the pu Items from which castings 
are ordered, have been ordered changed and 
are still unfinished. If the pattern is ready 
and the card shows it to be in the storage, 
he obtains it. and fastens the order to it so

it can lx> taken to the foundry. If the card 
shows it to be at the foundry, the card is sent 
there and on receiving it they know the 
moulder has the patterns. When the pattern 
goes to the foundry, the date and the foundry 
name are entered as shown in Fig. 1, and 
when it is returned the date is entered after 
the word, IN. In the space after the date 
the condition of the pattern is noted, or the 
loss of any parts is recorded.

The card shows at all times where the 
pattern is, and if in storage, its condition, 
and as the castings are ordered in large lots, 
the care of the card is nominal. On the back 
of the card is a space for entering the changes 
and the date of same.

Fig. 4 shows a pattern change card which 
is self-explanatory. American Machinist.

• Commercial Travellers’ New 
< )fficers

At the general meeting of the Dominion 
Commercial Travellers’ Association (the 
Fastern organization), held Saturday evening, 
Mr. S. J. Mathewson, of Montreal, was ap­
pointed president by acclamation. Mr. J. 
Hevan (files was appointed vice-president, 
and Mr. Max Murdock was re-elected trea­
surer by acclamation. Messrs. A. J Brown, 
Fouis Deeelles, II. 11. Hughes, H. M. Levin, 
('. D. O’Brien. J. T. McBride, F. N. Picard, 
0. W. Prescott, and Charles Roberts were 
placed in nomination to fill the places of the 
five directors whose term of office is about 
to expire. An election will he necessary. 
The annual meeting was fixed for Saturday, 
December 12, and it was decided to hold the 
annual dinner at a place and date to lx* 
arranged by a committee which has been 
appointed for the purpose.

At the general meeting of the Commercial 
Travellers' Association of Canada (the West­
ern organization), held Saturday evening

in Toronto, Mr. John (libson was elected 
president by acclamation; Mr. Robert 
Gemmell, first vice-president; Mr. S. M 
Sterling, second vice-president. Messrs. K 
Fielding and John M. Kenney were nominated 
for the office of treasurer. The annual meet­
ing will be held in St. George’s Hall on Wed­
nesday, December 23, and the result of the 
elections will lx- declared.

0

No. Wanted------- Patt, No.
Date ' Made Lost

This card properly filled out must be 
returned with castings to insure proper credit

Fig. 2—Card Sent to Patternmaker.

Date_______________ Order No.

No. Wanted Patt. Now

Date Received Total Weight

Fig. J—Card Seul to Calling Room.

PATT. NO- -------------------------------------- DATE-
PATTERN CHANGE CARD

Pattern Shop will change above pattern per drawing No__
Sign and return card to drafting room.

Changed- ____Foreman

Fig. 4—Card lor Ordering Pattern Changea.
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DISTRIBUTORS
- _ _ _ MONTREAL

John Millen & Son L.M,Tt0 torontoVANCOUVER

| lyyUl^U TEELlU UL

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. '"«US5'
All Enquiries from United States should be addressed to i THE NATIONAL FILE A TOOL CO., The Bourse, Philadelphia, Pa.

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 them 
more satisfactory and often cheaper. Send blue prints 
and samples and let us quote you.

THE GLOBE MACHINE A STAMPING CO.,
•77 Hamilton Et-, CLEVELAND. OHIO

The Silent Partner is an interesting Little Magasine. We send 
it Free—When there's a reason.

STAMPINGS Manufacturing 
to Order

In^trioll, Ont., and Montreal, Que.
Also operating Ingereoll Nut Co., Limited, Ingereoll, nt.

THE JOHN MORROW SCREW, Limited
Have you any small special pieces that are costing you too much to 

make ? If so, send us samples and ask for quotation.

Engine Studs, Coup 
ling Bolts.

Pressed Nuts, Set

SHAFTS WELDED 
IN PLACE

No need of removing the broken section 
if THERMIT is used. The process is 
equally valuable for repairing steel gear 
wheels, locomotive frames, electric motor 
cases and broken steel sections of all kinds. 

Write for Pamphlet No 18-G.

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

Ueneral Offices : 9) West St., New York 
Pacific Coast Branch :—132-6 Folsom St., San Francisco

When Writing Advertlaera Pleawe Mention The Canadian Manufacturer.
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Through Your Fingers !
That means the dropping of money 

without realizing it.

Applying this to Foundry Practice, 
(W\ it means the buying of low grade PLUM­
'S’* BAGOS and FOUNDRY FACINGS

and then compelling the scratch room or the “chipping gang” 
to complete the cleaning process which the use of STEVENS’ 
PLUMBAGO (direct from India), would have accomplished in 
the molding room at less cost.

It means also the use of cheap fire brick cupola linings, 
which further means frequent and much repair expense entirely 
avoided when STEVENS’ COLLI AU CUPOLA BLOCKS 
are used—made to fit any shell.

Prosperity, like opportunity, is easily missed.

See the opportunities I offer. I want the opportunity of con­
vincing you that I manufacture the best Foundry Facings 
and Supplies, and the best Buffing Compositions 
and Platers’ Supplies. I mean just what I say, “the best.”

Business is a gamble, and to succeed you ought not to let 
these good opportunities pass you by. If you want to know more, 
write me a letter.

DON'T FORGBT THE ADDREES

FREDERIC B. STEVENS
Corner Larned and Third Streets, DETROIT, MICHIGAN

EXPORT WAREHOUSE. WINDSOR. ONTARIO

■mm

When Writing Advertiser» Please Mention The Canadian Manufacturer.
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THE HOME OF MADE IN CANADA

Foundry Facings, Supplies and Equipment
Manufacturing for Twenty Years

PURE CEYLON 
PLUMBAGO

For all purposes. From Manufacturer to Consumer.
No middleman’s profit when dealing with us.

FOUNDRY
SUPPLIES

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

MOULDING
SAND

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

The HAMILTON FACING MILL CO., Limited
Head Office and Works 

HAMILTON, O .i'rlo Foundry Outfitters Ea,t"rnn °"c;,* Wa;ehou"MONTREAL, Quebec

The “REID” E&SIESMACHINE

A Hand-Rammed 
Stripping Plate "

One user, a superintendent 
who has used all styles of 
machines, says that the “ Reid ” 

is the cheapest, most rigid and most perfect drawn- 
down machine he ever saw.

10 In. Machine

WE MAKE CASTINGS
Grey Iron
Brass
Semi-Steel

We make a specialty of machine- 
molded castings. We have the men 
and the equipment, to produce at a 
price which will suit you, CAST­
INGS OF HIGHEST QUALITY 
and UNIFORMITY.

We are prepared to deliver same 
to any place in Canada.

Get The Booklet Let Us Quote You

The Reid Foundry & " " Go., Limited
IIMGERSOLL ONTARIO

When Writing Advertisers Please Mention The Canadian Manufacturer,
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The Hamilton Steel & Iron Go., Limited
HAMILTON, CANADA

Basic Open Hearth
Steel Castings 

Bar Steel Bar Iron
Angles Bands Washers

Specialty of Machine-Straightened Tire Steel

Pig Iron
Foundry Basic Malleable

Nova Scotia Steel and Goal Go.,Limited
MANUFACTURERS OF

BRIGHT COMPRESSED STEEL SHAFTING
From to 5 Inches in Diameter. Guaranteed Straight and True to within 1/500 of an 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 lbs. per yard.

HEAVY FORGINGS A SPECIALTY
«• SCOTIA” PIG IRON FOR FOUNDRY USE.

WORKS -TRENTON, N.8., and SYDNEY MINES, N.S.

HEAD OFFICE-NEW GLASGOW, NOVA SCOTIA

When Writing Advertiser* Pin Mention The Cnnadlnn Manufacturer.
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“BEECH CREEK” EIRE BRICK
SPECIAL Mixtures for use in Rolling Mills, Malle­

able Iron Works, Steel Works, Blast Furnaces, 
Cupolas, Glass Tanks, Cement Kilns, Locomotive 

Blocks, and all High Grade Uses.
Write for Catalogue and Prices.

PENNSYLVANIA FIRE BRICK COMPANY
BEECH CREEK. PA.. U.S.A.

« CRUCIBLES, Stoppers, Sleeves, Nozzles, Covers, Caps, Lids—absolutely standard 
and uniform In quality. The scientific research ol 30 years and finest ma­

terials obtainable are embodied In our products.

McCULLOUGH-DALZELL CRUCIBLE COMPANY, PITTSBURGH, PA. V
ÇL TIRE BRICK

....__ ...... ___

ALUMINITI 
SILICA
MAGNESIA AND 
CHROME BRICK 

FIRE CLAY SILICA CEMENT .6. HACNESITE

Our factories are the most complete in the 
country. Located in I’ennHyivania, Ohio, and 
Kentucky—and controlling the lanrest known 
bodies of Refractory materials for different work. 
Operated by experienced managers. We manu­
facture material for all heat work—second to none 

Capacity over 200.000 Brick and Special Shapes 
per day. VV rite for catalogue.

HYDRAULIC, DD CC1T C For Almost Every 
KNUCKLE ■ K r I1 Purpose Requiring
JOINT AND Pressura. Write us
POWER SCREW The Canadian Boomer & Boichert Press Co., Ltd. Your Requirements and

Sand for Catalogue. No. 10*2 at. Catherine at. Beat. Montreal ^6t US QUOtO YOU PlTC68

UNITED FIRE COMPANY •ucciaeons to

The Dunbar and Fayette 
Fire Brick Companies

Manufacturers of HIGH-GRADE CLAY AND SILICA FtRE BRICK
FOR ALL PURPOSES. THERE ARE NONE BETTER

Offices: PITTSBURGH and UNIONTOWN, Penn.

MR. CONSUMER :
* he following letter, received from one of our 
customers, should be Interesting to you:

Che Monong.ihela River Cons. Coal & Coke Co.,
Dear Sirs :—

In reply to your enquiry of the 18th, regarding shipments on contracts, we might 
say that we have been particularly struck with the regularity of the quality of your ship­
ments, and have also noted that at times when it is impossible to obtain deliveries from 
any other source, your cars have come through without any considerable delay.

Yours truly, WM. LARBER & BROS., Ltd.
If You want the Beet, buy from ue

The Monongahela River Consolidated Coal & Coke Co.
BUFFALO, N Y

Whea Wrltlag Advertisers Please Mealloa The v'aaadlaa Msaufecturer.
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Made under Letters Patent of the Dominion of Canada, 
No. 101,408, Oct. 0th, HOC,
No. 101,409, Oct. 9th, 1900,
No. 109,936, Jan. 28th, 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

CIGARETTE MACHINES
If you have ANYTHING to sell to the fac­

tories, foundries, shops and mills of Canada you 

should use the advertising pages of The Cana­

dian Manufacturer and thus place your argu­

ments before the men who buy—the owners and 

managers of these concerns.

BELL TELEPHONE COMPANY 
OF CANADA.

THE TELEPHONE

has no equal for the facility it affords in busi­
ness life.
Full particulars as to rates and service at the 
nearest office of the

Is a Companion, Friend and Servant Combined. 
Invaluable for convenience in the household.

:E TELEPHONE SERVICE

PRIZE MEDAL 1 HIGHEST AWARD PHILADELPHIA. 1876, FOR SUPERIORITY OF QUALITY. 
SKILFUL MANUFACTURE. SHARPNESS, DURABILITY. 4 UNIFORMITY OF GRAIN

Manufacturers: JOHN OAKEY & SONS. Limited,
Wellington Mille, LONDON, ENGLAND.

Enquiriet thould be addreued to—

JOHN FORMAN, 708, Craig Street, Montreal.

GENUINE EMERY
OAKEY'S Flexible Twilled Emery Cloth. 
OAKEY'S Flint Paper and Glass Paper 
OAKEY'S Emery Paper, Black Lead, etc

JOHN CARR

PATTERNS IN WOOD
DELIVERY QUICK

We have capacity for the largest and most intricate 
Patterns you may require. Lumber thoroughly seasoned.

Let us have a trial order.

14-16 Mary St., Hamilton, Ont,
Phone 2755.

PRICES RIGHT

THE CANADIAN COPPER COMPANY.

NICKEL for NICKEL STEEL
THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES.

General Offices 48 Exchange Place, NEW YORK. 

When Writ lag Advertisers Please Meatlea The Canadian Manufacturer.
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GANAPIAH IRON 8 FOUNPRY CO.
LIMITED

SMALL DIAMETER WHEELS AND AXLES FOR CONTRACTORS. CAR WHEELS.

CASTINGS OF ALL KINDS
Special

Castings

Flange Pipe

Branches

Hydrants

Valves

vm
Valve Boxes 

and General 

Water 

Works

Supplies

Head Office: IMPERIAL BANK CHAMBERS, - MONTREAL

| Hamilton, Ont.
Works at ! St. Thomas, Ont.

I Fort William. Ont.

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

• T#

'B.GREEN1NGWIRECO.'I 'XX.
( > (LIMITED) ! !

WIRE MANUFACTURERS 1 ■ ■ ■ ■ B ' ■ ■
( & METAL PERFORATORS \ ' | |

, HAMILTON
! A. MONTREAL.!” |~ I” 1“

WIRE
SCREENS

FOR EVERY CLASS 
OF WORK

Perforated Metal of 
Steel. Copper, 

Bi'hnh, Zinc, for all 
purposes 

Special atlentio 
given to Minera' 

Requirements

Albert Manufacturing Co.
MANUFACTURERS OF THE WELL-KNOWN

Calcined Plaster i™ PatwZl1°£Fastu>
HILLSBOEOUGH, 3ST.B., Canada.

James Thomson, J. Q. Allan, James A. Thomson, Ale*. L Oartehore,
Pres, and Man. Dir. Vioe-Prea. Secretary. Treasurer.

The GARTSHORE-TROMSON PIPE & FOUNDRY CO.
_ LIMITED

CAST IRON PIPE

Bank of Hamilton
J. TURNBULL, General Manager

HEAD OFFICE, HAMILTON, ONT.

Capital. Reserve.

•2,600,000 $2,600,000

^ 3 in. to 60 In. diameter.

For Water, Gas, Culverts and Sewers JJSfiî} kîïd.Ti Flexible and Flange Pipe
WATEW WORKS SUPPLIES HAMILTON, ONT.

Over SO Branches Throughout the Dom­
inion of Canada.

Collections made In all parte of Canada 
on most favorable terms.

When Writing Advertiser* INenee Mention The Canadian Manufacturer.



42 THE CANADIAN MANUFACTURER Novembe- X), 1908

INDEX TO ADVERTISEMENTS
lfc=inside front cover ; Ibc -ide back cover ; obc=ouiHide back cover.

Albert .VI (g. Co., Hillsboro. N.B....................... «1
Algoma Steel Co., Sault Sle. Marie, Out 8

Bank of Hamilton, Hamilton, Ont.............
lianfleld, W. H. 8c Sunn, Toronto.................
Barber. Win. 8c Bro„ Georgetown, Out.........
Beaubien de (Jaspe, Montreal......................
Bell Telephone Co...........................................
Bertram. John & Sont Co., Blindas, Out.........
Best Steel Castings Co., Montreal
Bliss, E. W. Co., Brooklyn, N.Y..................
Boiler Inspection 8c Insurance Co., Toronto.
Bourne-Fuller Co., Cleveland, Ohio............
Bowman & Connor, Toronto
Bradstreets,’ Toronto ..................................
Brandeis, C., Montreal...................................
Bristol Co.. Waterbury, Conn......................
Brunner, Mond & C'o.....................................
Budden, Hanbury A., Montreal.....................
Butterfield 8c Co., Hock Island, Que

11
4-«0

11
11
40

8
H
8

11

be

C
Canada Chemical Mfg. Co.. London. On' .. 6
Canada Iron Furnace Co., Montreal 8
Canada Paint Co., Montreal............................... 11
Canaria Wire Goods Mfg. Oo., Hamilton, Ont. 6 
Can. Boomer 8c Boschert Cass ( o.. Montreal. 39 
Canadian Billings & Spencer, Limited, Wei

land, Ont................................................... «J
Canadian Drawn Steel Co., Hamilton, Ont 13
Canadian Fairbanks Co., Montreal................ 2
Canadian Hart Wheels, Limited, Hamilton, ^
Canadian Iron & Foundry Co., Montreal 11
Canadian Office and School Furniture Co.,

Preston, Ont................................................. H
Carr, John, Hamilton, Ont 10
Cassella Color Co., New York and Montreal b
Chadwick Bros.. Hamilton, Out......................... JO
Cousins, C. C„ Montreal................................. H

D
Dodge Mfg. Co.. Toronto................................•
Dominion Tog. Label & Ticket Co., Montreal il 
Drummond, M ••Call 8c Co., Montreal............... 8

K
Edwards, Morgan 8t Co., Toronto................... H

F
Fensom, C. J., Toronto..................................... H
Fetherstonhaugh 8c Co., Toronto. obc

G
Gartshore, J. J„ Toronto................................. H

Gartshore-Thomson Pipe 8c Foundry Co.,
Hamilton, Ont............................................. 11

Globe Machine Stamping Co., Cleveland,Ohio 35
Goldschmidt Thermit Co.. Montreal........ 35
Great Western Railway of England. . 42
Greening B. Wire Co.. Hamilton, Ont . 41
Gurney Scale Co., Hamilton, Ont ................ 10

H
Hamilton Facing Mills Co.. Hamilton, Out... 37
Hamilton Pattern Works, Hamilton, Out ..... 10
Hamilton Steel & Iron Co.. Hamilton, Out.....  38
Hamilton Tool Co., Hamillon, Out.................. 9
Hanson, J. H. Tilley Co., Montreal................ 35
Hay. Peter, Knife Co., Galt, Out............ 8
Hoisburgh 8c Scott. Cleveland, 'hio 10
Hunt. Robert W. It Co.. Chicago, 111 11

J
Jardine, A. B. 8c Co., Hespeler, Out................ 10
Johnson, C. H. 8c Sons. St. Henry. Que 10
Jones 8c Glassco, Montreal. ........................... 13

K
Kellys Directories, Toronto and London,

England .................................................... I bo
Kent, P., Montreal.......................................... 10
Koppel, Arthur Co., New York ibc

Leslie. A/C. 8c Co., Montreal...........................obc
Lockerbr 8c McComb, Mom real. 10
Iiondon Machine Tool Co., Hamilton, Ont...... 4
Lowell Crayon Co., Ijowell, Mass................... 10

M
Manufacturers' List Co., Toronto................... 11
Marion 8c Marion, Montreal............................. Il
Metallic Roofing Co.. Toronto......................... 11
Millen, John 8c S in, Montreal......................... 35
Mitchell, Charles H.. C.K., Toronto.............. 11
Monongahela Rive- Consolidated Coal 8c Coke

Co., Buffalo, i.. /........................................ 39
1 Montreal Fire Brick 8c Terra Cotta Works,

Montreal..................................................... 10
Morrow. John, Screw. Limited, Ingersoll.Ont. 35 

Me
McCullough-Dalzell Crucible Co., Pittsburg,
McKenrie, !>., Guelph. Ont.......... ................. 10
McKinnon Da>h & Metal Works Co., St. Cath­

arines, Ont..................................................... obc
N

Neff, A. C, 8c Co., Toronto................................ 11

New York Cigarette Machine Co., New York
City .....................................................

Nichols Chemical Co., Limited, Montreal 
Nova Scotia Steel 8c Coal Co., New Glasgow,

N.S..............................................

40
6

38
O

Oakey, John 8c Sons....................................... 40
Ontario Lime Association, Toronto................ 10
Ontario Wind Engine 8c Pump Co.. Toronto 10 
Orford Copper Co., New York, N.Y 40
Otis-Fensom Elevator Co., Toronto. 42

P
Parke, Roderick J., Toronto ............. 11
Parmenter 8c Bulloch, Gananoqiie. Ont. 10
Pennsylvania Fire Brick Co., Beech Creek, Pa. 39 
Perrin, Wm. R„ 8c Co.. Toronto and Chicago.

Ill........................................................... ibc
R

Reid Foundry 8c Machine Co., Ingersoll.Ont 37
Richards Mfg. Co., Montreal, Que.................. 10
Rolland Paper Co., Montreal..................... 11

S
Sadler 8r Haworth, Montreal............................ 13
Shantz, I. E. 8c Co. Berlin, Ont..................... 12
Scott, Ernest, Montreal................................... 10
Sieinon Bios., Wiarton, Ont............................. 1q
Smart-Turner Machine Co., Hamilton, Om . obc 
Smith's Falls Malleable Castings Co., Smith’s

Falls. Ont..................................................... obc
Stevens Co., Galt, Out....................... 4-10
Stevens, Frederic B.. Detroit. Mich 30
Stowe-Fuller Co.. Cleveland. Ohio 39

T
Toronto Paper Mfg. Co., Cornwall. Ont.......... 11
Toronto Stamp 8c Stencil Works, Toronto. io 
Toronto Testing laboratory, Toronto ll
Trimont M.'g. Co., Roxbury, Mass............... 3
Trussed Concrete Steel Co., Toronto............... 11

IJ
United Fire Brick Co., Pittsburg, Pa ............ 39

W
Walsh. C. B., Montreal................................... n
Whitman 8c Barnes Mfg. Co.. St. Catharines,
Williams. A. R„ Machinery Co., Toronto.......  7
Winn 8c Holland, Montreal..............................

GREAT WESTERN RAILWAY of ENGLAND
INDUSTRIAL SITES

Sites suitable for the establishment of FACTORIES and WORKS are available adjoining the GREAT WESTERN 
RAILWAY, within easy access of the principal ports. Coal and Iron Fields, and Industrial Centres.

Particulars of such sites and of the Company’s arrangements for Siding ’ cilities, Conveyance Rates, etc., etc,, may be 
obtained from the Chief Goods Manager, MR. T. H. hF.NDELL, PADDINGTON STATION, LONDON W.

JAMES Ce INGLISi General Manager

OTIS ELEVATORS
iron .a.XjL duties

Electric, Hydraulic, Belt, Steam 
and Hand Power

MAHUFACTUawn BV

OTIS-FENSOM ELEVATOR COMPANY, LIMITED
Head Office, TORONTO, ONT. Works. HAMILTON, ONT.

Whea Writing Advertisers Please Mention The Canadian Manufacturer.
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drtiûilûsi^ROOFWG
pAINTING «
work. Buying 
the paint is 
expense. Both 
are needless if 
your roof is 
Ainatite.

When you 
finish laying 
Ainatite. take 
away y our 
ladder, pick 
up your ham­
mer and knife, 
go away and 
leave the roof 
to take rare of 
itself. A few 
years lateryou 
may go back 
and look at it 
if you care to. 
hut it won't 
be nccessaiy. 
and there 
won’t be any­
thing to do.

strong to need protect ion too 
durable to require painting.

If you buy one of the smooth 
surface roofings you will have 
to paint it every two or three 
years to keep it from leaking. 
In fact, such roofs depend on 
the paint almost entirely for 
their waterproofing qualities.

Ainatite on the other hand 
depends for its waterproofing 
upon double layers of Coal Tar 
Pitch,—the greatest known en­
emy to water.

Ainatite comes in rolls of 110 
square feet ready to lay. No 
special tools are requin d, and 
anyone can lay it properly,

A sample of Amatite will be 
furwa'ded free on request. 
Send for it and sec how much 
better it is than the kind which 
requi'es painting to keep tight

THE PATERSON MANUFACTURING CO., Lirr'led
TORONTO MONTREAL WINNIPEG ST. JOHN, N.B. HUIFAX, N.9.

This is due 
lo the fact 

that. Amatite has a real miner­
al surface -a surface t hat is too

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

EXPORT TRADE
KELLY’S DIRECTORY

or
Merchants, Manufacturers and Shippers of the World

Price, $12.50 delivered

Annually by Kelly’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 
oy 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 hoid the British Royal Warrant, and the British Government 
Offices and the more important Consulates are supplied with a copy of the book.

Kelly Publishing- Company
Head Office, LONDON, W.C., England

and at New York. Paris. Hamburg, Melbourne. Sydney, Dunedin. Cape Town, Buenos Ayres, etc., etc.

Dominion Branch, 70 Dunn Ave., Toronto W. P. Dent. Manager.

Hydraulic Presses 
Power Screw Presses 
Filter Presses

William R. Perrin
Company, Limited,

TÜHONTO, Canada.

When Writing Advertiser» IMenne Mention The Canadian Manufe-turer.



Established 1849

BRADSTREET’S
THE BOILER INSPECTION 

and 1NSUBANCE CO. of CANADA
Capital and Surplus, SI,500,000 CONTINENTAL LIFE BUILDING

TORONTO

Office* Throughout the Civilized World. Thirty Years’ Experience as Consulting Engineers

Malleable
Iron

EXECUTIVE OFFICES,

346 8318 Broadway. New York City.O.S.A.
I'OKKKHl’ONDK.NVK INVITKD.

OFFICES IN CANADA :

Calgary, Alta.
Halifax, N.8. Hamilton, Ont.

London, Ont. Montreal, Quo.
Ottawa, Ont. Quebec, Quo.

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

THOMAS C. IRVING, Cen'l Manager Western Canada

TORONTO.

Hull, Canada. ifrd November, 1ÎNI5.

THE BOILER INSPECTION t INSURANCE CO. 

OF CANADA., Toronto.

WV lake pleasure in vcrlitying that the 
engineering services rendered with the Policy of 
Boiler Insurance carried by y our Company on 
about Ml boilers in the Eddy Company 's plant is 
a paying investment, as the service given is of 
the highest order and results in great saving 
and a security against accident In explosion ; in 
short, this service has given us the wry best

Yours truly.

the E b EDDY CO., Limited

My üko. II. M 11.1.1-n.
Superintendent.

Castings
QUALITY AND SERVICE 

GUARANTEED

McKinnon Dash & 
Metal Works Co.,

LIMITED

ST. CATHARINES - ONT.

jiMArrruenc

Write for Catalogue

The SMART-TURNER
SINGLE AND DUPLEX PUMPS MACHINE CO., Limited

CONDENSERS AND TRAVELLING CRANES Hamilton, ont.

For The Best Castings.

TRADF MARK

BRISTOL’S Smith’s Falls Ma.ibaitle
“CARRON”

REG. U. S. PAT. OFFICE.

PATENT STAGGERED POINT

STEEL BELT LACING
Castings Company, Limited

PIG IRON FOR ALL KINDS OF BELTS | CAPACITY 8,000 TONS |

All Strengths for any READY TO APPLY FINISHED JOINT
OF

Purpose MADK IN ALL 8IZK8
KOU GRNKRAL U8K ON

MALLEABLE
__ LEATHER, RUBBER AND COTTON, AND IRON

A. C. LESLIE & CO., LIMITED
MONTREAL

WOVEN BELTS
SAVK8 BKLT8. TIMK AND MONEY

Send for Free Samples and Catalog

THE BRISTOL CO.
WATERBURY, CONN.

CASTINGS

Smith’s Falls, Ont., Can.

PATENTS FETHERSTONHAUGHSCQ■ ■ ■ ■■ ■ ” ■ -THE OLD ESTA B LI3WECI FIRM


