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BERTRAM EXTENSION 1LATHE

Kt

The gap may be narrowed or widened to suit the demands of the work. With 
the bed extended the machine will swing 55 inches and admit 11 feet clear of 
face-plate. With the sliding bed moved close to the faceplate the lathe will 
swing 28 inches over the shears and will handle such work as could an engine 
lathe of that size. It operates easily and has every wanted lathe convenience. 
Write* for descriptive circular.

THE JOHN BERTRAM & SONS CO., Limited, - Oundas, Ontario, Canada
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Elevating and Conveying 
Machinery

We design and manufacture Machinery 

for Elevating and Conveying material 

of all kinds, such as coal, ashes, grain, 

barrels, boxes, packages, etc., etc., any 

sizes, any distance.

Correspondence Solicited

Podge fUnufacturip* Go.
TORONTO MONTREAL

Whn Wrltlms Advertisers Please Meatloa The Caaadlaa Maanfaeterer.
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IT IS UP TO YOU
to investigate the merits of the 
B. B. & CO- presses. Do you 
know about our Four Point 
Instantaneous Clutch ?
It saves Time and time is 
Money.

We manufacture a Full Line 
of Foot and Power presses. 
They are Strong, Durable, 
Efficient, Easy to Oper
ate.
Write for illustrated catalogue.

II
HAMILTON, ONT.

PRESSES, DIES 
HEAVY SHEET METAL TOOLS

CANADIAN BILLINGS & SPENCER, Limited
WELLAND, Canada

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

TRADE MARK

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

Bend Blue Prints or Models for Estimates on Your DROP FORGINGS

VkM Wrttlms Advertisers Please Meatlea The Cams dies Masofaetorer

X
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B.&S.
Presses
Write for 
Prices on 
Presses. 
Dies and 

Tools

The above cut rrpre«ent* our No. 18 locllnalilr- Power Press, 
with positive knockout in elide and treadle lock

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

N&nufacturen off

HIGH GRADE MACHINE TOOLS
LONDON MACHINE TOOL CO.

Limited
HAMILTON, - CANADA

The “ Dreadnought " Patent Milling File

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

SEND FOR PRICES AND TERMS.

J. H. HANSON. TILLEY CO., Limited,
All Enquiries from United State» should bo addressed to : THE NATIONAL FILE A TOOL CO., The Bourse, Philadelphia, Pa

422-424 St. Paul St. 
MONTREAL

FULL MOUNTED ^ 
DERBY SCREW PLATE
'/a Vt % 7/s y, Va % Va I" 

WITH ONE No.9 AND ONE No II TAP WRENCH WE MANUFACTURE

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

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

Regv.iar and Full Mounted Reece and Derby Plates, Bicycle 
and Machinists’ Plates, etc., etc

THREADBUTTERFIELD & CO.,
Rock Island, Que.

REAME R

SKBlmtr1....

W*ea w rifle* A Evert Imp* Please Meetlea The Caaadlae Maaafaetarer.
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Have you any Pipe Cutting ^ 
and Threading Work to do •

The best machine is cheapest! and a comparison of the

S H A N T Z

RIPE GUTTING and THREADING MACHINE
with any other will convince you that the Shantz is best. The illustration shows the 
SHANTZ No. 6 for threading 2]/% to 6 in. 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. 2, CUTS FROM % in. to 2 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.ShantzCo., Berlin, Ont.
When Writing Advertiser» Please Mention The Canadian Manufacturer.
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THE CANADA CHEMICAL MANUFACTURING CO., LIMITED
OOMMEROIAL QUALITY MANUFACTURERS OF OHEMICALLY PURE QUALITY

ACIDS AND CHEMICALS
ACIDS :—Sulphuric, Muriatic, Nitric, Mixed, Acetic, Phosphoric, Hydro-fluoric.
CHEMICALS :—Salt Cake, Glauber’s Salts, Soda Hypo, Silicate, Sulphide, Epsom Salts, Blue Vitriol, Alumina 

Sulphate. Lime Bi-sulphite, Nitrate of Iron, C.T.S., and Calcium Acid Phosphate

Chemical Works and Head Office Sales Office Warehouses

LONDON TORONTO TORONTO AND MONTREAL

CASSELLA COLOR COMPANY
(American Branch of Leopold Caeeella & Co., C. m. b. H.)

ARTIFICIAL

DYESTUFFS
New York, I82-I84 Front Street.
Boston, 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 Offloe222 ST. JAMBS ST., MONTREAL. Worke-OARELTON, R.Q.
MANUFACTURERS OF HIGHEST QUALITY CHEMICALS

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

4QINTI FOR STAR and TRIANGLE BRANDS PUREST AND STRONOEST

BLUE V.TRIOL. PAPER MAKERS' ALUM.
Address all Correspondence to the Head Office, - MONTREAL

When Writhes Advertisers Pleaee Mention The Canadian Manufacturer.

WIRE CLOTH 
WIRE WORK

msmii
mm

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 HOR CATALOGUE.

CANADA WIRE GOODS MFC. CO.
HAMILTON.
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“American” Machine Tools
The Standard of the World

16 In. Back-Oearod Crank Shaper 4 foot Arm Radial Drill

These Machines are designed to meet the demands and hsavy duties now 
Imposed on them by the use of high-speed eteel In modern manufacturing

24 In. Metal Planer.

Made by

The American Tool Works Company, Cincinnati, Ohio
Selling Agents

The A. R. WILLIAMS MACHINERY CZS,™
Head Office: Front St West, TORONTO Branches; Montreal, Winnipeg, Vancouver

When Writing Advertisers Please Mention The Canadian Manufacturer.
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LOW CARBON

STEEL CASTINGS
MADE BY THE FAMOUS OPEN HEARTH BASIC PROCESS.

Any casting from j pound up to 4 000 lbs. supplied from two days to a week after 
receiving Older. Rush orders may be delivered in one day. We win be glad to quote prices 
for your work.

BEST STEEL C ^STIJSTG- CO., LIMITED
VERDUN, MONTREAL, QUE.

THE ALCOMA STEEL CO., Limited
8AULT STB. MARIE, ONT.

is now booking orders for

STEEL RAILS
For delivery during the Season of 1908

Parties intending purchasing will find it to their inter
ests to let us have their specifications at an early date so 
as to ensui 3 desired deliveries.

DRUMMOND, McCALL & CO ,
Office: General Sales Agents.

Canada Lifo Building, MONTREAL.

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

Manufacturert- of the well-known

“f T F" Three Rivers 
v. 1* r. Charcoal

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

UNSUUPASSK.) IN STKKNGTH BY SWKDI8H. RUSSIAN 
Oil \MKIlIt AN CHARCOAL IRON.

Offices : Canada Life Insurance Building, MONTREAL.

RIVETS -TUBES - PLATES

three 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.

See Monthly Stock List

THE.
BOURNE-FULLER CO.

IRON, STEEL.
PIG IRON.

COKE.

Cleveland, Ohio.

Pittsburgh Office. 1126 Erick Bldg.

BPS! I PITCH ' HAY|
GALT ONT.

THE PETER HAY KNIFE CO., Limited

GALT, ONT.

Manufacturers of

MACHINE KNIVES
For WOOD WORKING,

PAPER CUTTING and LEATHER SPLITTING 
MACHINES.

BARK and RAG KNIVES. Etc., Etc., Etc.

Quality Warranted. 

Send for Price List.

When Writ lag Advertisers Please Meat Ion The Canadlaa Manufacturer
SHEAR BLADES.
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“TRIMO" ARE STANDARD TOOLS

COMPRISES
ECONOMY AND DURABILITY

DROP-FORGED 
STEEL FRAME

TRIMO MAFfKTRADE

TRIMO PIPE CUTTER SEND FOR 
CATALOG No 60

NOTHREADIN FRAIV* . 
OR ROl.i BLOCK

A SMALL
INTERCHANGEABLE 
NUT IN THE FRAME 

CONTAINS 
THE THREAD

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

TRIMO CHAIN WRENCH
olo

STRONGEST OF CHAIN WRENCHES

THE CHAIN POCKET IS IN THE

DROP FORGED STEEL PANELED HANDLE
THUS BRINGING the stress on the strongest point

TRIMONT MFG. CO. .iUV.V Roxbury, Mass.

0
0 you realize how difficult it often is for your salesman to get an interview with the 

heads of manufacturing firms—with the men who buy ? This paper is an ever-welcome 
salesman Why not get the benefit of its influence ?

N. W. N. Ptt. Co.

SUPPOSE
YOU wish to know how to cut bevel gears, to calculate milling 
machine spirals or to make countershaft ca'culations, or to get 
information about tap drill sizes, the classification of files ; 
change gear calculations ; deep hole drilling ; turning tapers ; 
testing lathes, etc.; or any one of the numerous questions that 
a little information might be desired upon occasionally.

Why not have on hand the Book

“ Modern Machine Shop Tools ”
By W. H. Vandervoort, M B.

THIS IS AN ENTIRELY NEW AND FULLY ILLUSTRATED WORK
of 555 pages and 673 illustrations, describing in every detail the construc
tion, operation and manipulation of both Hand and Machine Tools ; being 
a work ot practical instruction in all classes of machine shop practice.

Sold at Publisher»* Price, $4.00

TECHNICAL BOOK HOUSE
McKinnon Building TORONTO

Hydraulic Presses 
Power Screw Presses 
Filter Presses

William R. Perrin

-2m

Company, iLimited,
TORONTO, Canada.

When Wrltlajr Advertisers Please Mention The Canadien
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BUYERS’ GUIDE and DIRECTORY
This Dep iptment 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. Headers 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 Vises

Bench Vine#
*«>rill Vise»
Miller Vlaes 
Pattern Makers

Get Our Prices.
The Stevene 
Mfg. Co., Limited

UHADWICK BROS., T.1™
Brass Founder» and Finiehora, 
Metal Splnnore, Stamper», Plater», 
Pattern», Special Tool» and Die».

Ii will pay you to write us for anylliing in 
Brass, Copper,. Aluminum. Zinc. Steel or

Hardwood Flooring — End Matched 
Bored, Polished and Bundled

SIF.M0N BROS.. LIMITED
82 Confederal ion Life Bldg., VViarto

TORONTO' Ont.

Bench Power Press Taps and Dies

W. H. BANFIELD 4 SONS
Machinists and Die Makers
Maker» of Power, Drop 

and Screw Presse»
120 Adelaide Street West 

TORONTO

Engraving and Die-Sinking Sheet Metal Dies

Dies for sheet melal work, Stampings and 
light manufacturing. Special machinery 

designed and made to order.

ERNEST SCOTT
145 BleurySt., - MONTAI(I. O. FELL * CO.)

Rubber mid Steel Stamps 
Seals and Brands. Memorial Brasses. 

Door Plates.
137 Church Street, TORONTi

TORONTO s: Electro and Close Plating on all 
Metals

Brass Finishing and Spinning 
Carriage Lamps Made and Hepalred 

P. KENT
07 Vitre St. W„ MONTREAL.

r-A\\\>N>\A\\\\\\V

iiuiimiiiniimi

TAPS OF ALL KINDS
A. 8 JARDINE A CO., He.nelor, Ont.

C. H. JOHNSON 4 SONS, LIMITED
•t. Henry, Montreal

Maker, of
Iron, Brass and Coppsr

WIRE CLOTH

Fire Brick Scales Wood Patterns

ONTARIO LIME ASSOCIATION
Builders' Supplies

Dealers in Scotch and American Fire 
Brick, Fire Clay, Fire Tile and Cupola 
Blocks. Always a full stock on hand.

11# Esplanade Street East, 10R0NT0
Rhone Main 6473

THE GURNEY SCALE COMPANY
KtdabUohed 1856

» ANDARD SCALES
HAMILTON, Ont., Canada

WOOD PATTERNS
ALL KINDS

High Grade ; Right Price» ; Prompt Delivery

THE HAMILTON PATTERN WORKS
HAMILTON, ONT.

Fire Doors Rivets and Steel Products Textile Mill Crayons

—■■■!! t- STANDARD
JH' 1 —------f AUTOMATIC
l1 f FIRE DOORS

Richards Mg. Co.
•r.-aflh.. EV- 446 St. Pant St.

Montreal

F le PAR MSN TER & BULLOCH CO, Ltd 
OANANOQUE, ONT.

Iron and Copper Rivet»,Iron and Copper Burr», 
bifurcated and Tnhtilar Rivt». XX in Nall*, 
('upper and Steel Boat nd ('anno N»il*. 
Kivulehflon Pins, Lent ■ ev Shoe and Overshoe 
tiucklt-8, Bit BrHceN, Felloe PlateH.

ANY COLOR OF CRAYON
that you want can he obtained from us.
We -re »peciali»t8 fn- Cotton. Woolen 
and Wo ruled Manufacturer». No trou
ble to send Maniple».

LOWELL CRAYON CO., - Lowell, Maee.
Original Manufacturer».

Oalvanlzlng Roofing Materials Fire Brick

Hack Saw» Abrasive Wheel»

LOCKERBY & McCOMB
Tarred Felt, Building Papers, 
Ready Roofing, Carpet Felt,

Pitch and Coal Tar.
65 SHANNON ST. Montreal

462 Barton Street, HAMILTON 
Corundum and Emery Wheels 

Grinding Machinery
Operating

Canadian Corundum Wheel Co.. Limited 
Hurt Corundum Wheel Co.. I.imiled

WORK AND
PRICES

w ENGINE & PUMP CO,
TORONTO. ONT LIMITED

Cut» Bare 6x6 Inch 
Round or Square
Need» no *Mention af

ter work I* flat in vi-e 
Automatic «top when 

piece is cut. off.
Improved firm keep» 

saw peifet tly In line at 
%11 time-. Get. Prices.
P. McKenzie, Guelph, Ont.

Fire Brick, 8tove Lining», 
Locomotive Arch Block»,
Soociai Fire Brick»,
Muffloe, Boiler Block»

Unusual and out-of-the-way order* a spécialty‘
Montreal FlreBrlck&TerraCotta Co
8t. Kllsabuth and St. AmhrOM St»., Montreal

Gears

RAWHIDE 
GEARS

* MANUFACTURED BT

" the hofsburgh
A SCOTT CO.

Cleveland. Ohio.

vVhea Writing Ad vert leer» Plea»* Mention The Caned!»» Manufacturer.
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Buyers’ Guide Paper Steel Concrete Engineers

CANADA'S MANUFACTURERS 
1909 - Industrial Blue Book -1909 

BUYER'S GUIDE
Published on Subscription only

The Manufacturers Lie! Co.
Montreal and Toronto, Canada.

Toronto Paper Manufacturing Co.,
Cornwall, Ont.

Manufacturers of Engine Sized Superfine 
Papers, While and Tinted Book Papers, Blue 
and ('ream (.aidand Wove Foolscaps, Account, 
Envelope and Lithographic Papers, etc.

Trussed Concrete Steel Company
OF CANADA, LIMITED

Concrete Engineer»
28 JORDAN ST.. TORONTO

Office»: WALKERV1LLE

Office Furniture Writing Paper Testing of Materials

biwoticNCS
ooun west «»«sra»nHi«i.X^aSll j FOR

The ROLLAND PAPER CO.
HIGH GRADE PAPER MAKERS 

Makers of
" Superfine Linen Record "
" Earnaoliife Linen Rond "" Empire Linon Rond "
" ( olonial Rond ”

Grand Prix, Parle, 1900. 
QUEBEC MONTREAL TORONTO

Chemical and Physical Texting of Iron, Steel.
Alloye, Cement anil Materials of all kind».

THE TORONTO TESTING LABORATORY, 
Limited, 18 Saturday Night Building.

Associates : The Detroit Tenting laboratory 
Prompt Service. Accurate Résulta.

Our prices are right Write for quotations an 
get synopsis of our yearly contract plan.

Paper Rail» Paints and Varnishes

WM. BARBER & BROS.
Manufacturent of . . .

Book and Fine Papers

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

Dflilc and SUPPLIES,
■V>* *1^ 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 Engineers, Hydraulic and 

Constructing Engineers, Chemical and Mining Experts, Contractors and 
Builders, Architects, Auditors, Accountants, Etc. ►,

EDWARDS, MORGAN & CO.
CHARTERED ACCOUNTANTS
18-20 King 8t. West, Teronto 

__________Phone Main 1188
EDWARDS A RONALD, WINNIPEG

CHARLES H. MITCHELL, C.E.
Member CanadianSociety Civil Engineers. 
Member American Society Civil Engineers. 

Assoc. American Inst. Electrical Engineers.
Hydro-Electric Engineer

Rooms 1004-5 Traders Bank Bldg.,
Telephone Main 7396 Toronto

C. J. FENSOM, M.E.
Consulting Engineer

ABERDEEN CHAMBERS. TORONTO 
Phnn../0ffl°«* • M. 19-23 ,hon®8\ Residence. N . 2967 

Machinery Designed. Supervised, Inspected and 
Contracted for. Tests. Reports. Electric Light 

Plants. Power Plants. Pumping Plants.

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

BOWMAN & CONNOR.
CONSULTING CIVIL ENGINEERS

Fireproof Mill Buildings in Steel and Con 
orete, Waterworks, Sewerage. Electric Plants, 
Bridges and Foundations.

Ckmknt Testing Laboratory.
36 Toronto St., Toronto. Tel. Main 5724 
Branch Office, Berlin. Tel. 122B

RODERICK J. PARKE
A.M. Amer. Inst. K.E.
A.M. Can. Soc. C.E.

CONSULT INQ ENGINEER
Continental Life Bldg., - TORONTO 

Long Distance Telephone.
FOR MANUFACTURERS -Design and Con

structing Industrial Plants-Lighting- Power 
Transmission - Factory Power Dietrl 
butlon — Steam Plante Hydraulic
POWTESTS REPORTS VALUATIONS

Çable Address, "Rodparke." W. U. Code.

PATENTS
TRADE MARKS, Etc.

HANBURY A. BUDDEN
NEW YORK LIFE BUILDING, 

MONTREAL.

CHARLES BRANDEIS, C. E.
A. M. Can Hnr. ( I

Mkm. Amkk. Ei.kctho-Chrmical Soc., ktc. 
CONSULTING ENGINEER

To Provincial Government. Municipalities, etc.
Estimâtes, Plan" and Supervision of Hydraulic 

and Steam, Electric Light, Power and Railroad 
Plants, Waterworks and Sewers.

Arbitrations, Reports and Specifications.
62 63 Utiardian Building, - MONTREAL

ROBERT W. HUNT & CO.
Bertie of Inspection, ttm and Comeltailon.

66 Broadway, Nkw York: 1121 The Rookery. 
Chicago; Monongahela Bank Bldg.. PrrTBBURGH ; 

Norfolk House, Cannon St.. E.C. Ixindon. 
Inspection of Rails and Fastenings, Cars. Loco

motives, Pipe, etc. ; Bridges. Buildings and othei 
Structures. Chemical ana Physical Laboratories. 
Reports and estimates on properties and processes.

ATEIMTSJ PROMPTLY SECURED
We solicit the business of Manufacturers,

Engineers and others who realize the advisabil
ity of having the'r Patent business transacted 
by Experts. Prel .minary advice free. Charges 
moderate. Our Inventor's A -visersent upon re
quest Marlon & Marion, Reg’d., New York I,ife 
"Mu, Montreal; and Washington, D.C., U.S-A.

PATENTS TRADE MARKS

FREE Set of Sketching 
Inetruments to each In
ventor.
C. C. COUSINS

N.V. Life Bldg. MONTREAL, Canada

A. C. NEFF & CO.,
CHARTERED ACC0UHTAHT8

70 Victoria St., TORONTO
Phone Main 1880.

Audits and Investigations a Specialty.

DOMINION TAG. LABEL AND 
TICKET COMPANY, LIMITED

Manufacturers and High Class Printers
Folding Boxes - Tag Invoice Envelopes
10 St. Peter Street, MONTREAL

Main 5629

Typewriter Sup dies Mimeographs
Typewriter and repairs Duplicators 
Office Furniture and Supplies

Phone Main 2778
CHARLES B. WALSH

General Typewriter Agency 
30 St. John Street MONTREAL

Yiirio.in iiwikvH of TyiH'wrlliTH, new, wrouil hand ami rebuilt.

A.M.C.S.C.K. A ss.AI.EK

DeGASPE BEAUBIEN
B.8C.

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

CORRUGATED
WRITE F Off «TRICES

METALLIC ROOFING C?
LIMITED.

TORONTOiCANADA.

Whee Writing Advertisers Please Mention The Canadiaa Manufacturer,
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16 - 18 - 20 inch
GAP LATHES

Our Machines are built in a Shop equipped with all Modern Devices for 
Manufacturing Lathes, and the result is a Machine unequalled for High Class Work
manship and Efficiency.

Our New Model Gap Lathes are all made with Double Hack Gears, have large 
Belt Power, and with two speed Countershaft, eighteen changes of speed are obtainable. 
The Carriage and Apron are specially strong, and Carriage is braced outward by an 
angular brace, rendering Machine highly efficient on Gap Diameters.

THE R. McDQUGALL COMPANY, Limited
GALT, CANADA

| 16 inch x 30 inch in Gap i
Made in Sizes 18 Inch x 36 inch in Gap Any length of Bed

l 20 inch x 40 Inch In Gap |

A number of sizes In stock In various lengths 
Description Bulletin on Application

i

I

’

*

A. W|e§ Writ le* Advertiser» Please Meatloa The Caaadlaa Manufacturer.
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TH Cm-------------------------------------
ltd.

EASY LIFTING
Triplex Blocks

% to 20 Tons

THE TRIPLEX BLOCK will out lilt and out last any other block in points of 
economy, ease and safety. It can not be equalled as a hoist on hand cranes. It is 
strong and well adapted to all classes of work. It will save its cost several times a year.
The sustaining mechanism is separate from the lifting mechanism. The Weston Brake 
is entirely automatic, holding the load anywhere. Special material is used in the 
construction, which insures the greatest strength

A HOIST FOR EVERY NEED

Send for Illustrated Catalogue 

AGENTS

THE CANADIAN FAIRBANKS CO., Ltd.
MONTREAL ST. JOHN, N.B. TORONTO WINNIPEG CALGARY VANCOUVER

THE

—--------  cN^Co —
LTD.

J y y y tj lj

-----------—v

WbM Writing Advrrll.rr. Plen.e Mention Tie Cnnaâlan Mnnnfnrlnror.
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ANNOUNCEMENT

OUR NEW FACTORY, located at St. Catharines, 
Ont., is now ready for operation. It is the Most 
Up-to-Date Plant of its class in America.

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

The Whitman & Barnes Mfg. Co.,

When Writing Advertiser* Flense Mention The Canadian Manufacturer.

Canadian Factory and Sales Office :

St. Catharines, Ont.
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Metal Cutting Tools Without Clearance
Tool to Cut without Clohrsnee, Consisting of a Cutter and a Holder so Constructed as to Allow the Cutter Blight 
Oscillatory Freedom In the Holder. Object Is to Make Use of More Acute Cutting Edges In Order to Reduce 
the Cutting Stresses, to Equalise the Unbalanced aide Fressure on Cutting Edge and to Freyent Lateral Quivering.

By James Hartness, Springfield, Vt.

This paper sets forth a turning tool that is intended 
to eut without clearance.

It consista of a cutter and a holder so constructed as to 
allow the cutter a slight oscillatory freedom in the holder. 
Tne center line on which the cutter oscillates is sub
stantially coincident with the cutting edge. The oscilla
tion of the cutter about the center line does not affect 
the position of the edge, but it does allow the face of 
the cutter to swing around to conform to the face of 
the metal from which the chip is being revered.

The objects of this construction are to make possible 
the use of more accurate cutting edges in order to reduce 
the cutting stresses; to equalize wholly or partly the 
unbalanced side pressure on the cutting edge; and to 
obtain a rubbing contact to prevent lateral quivering.

In order to bring out these objects it is necessary to

of least resistance, according to some of Dr. Nicolson’s 
tests, is about 60 degrees, with an increase below as 
W'ell as above that angle.

The cutting angles of the tool described in the present 
paper may lie varied from the present orthodox angles 
down to 30 degrees or less, according to the nature 
of the work.

The results obtained by Dr. Nicolson, which showed 
an increase in cutting stress for tools more acute than 
60 degrees, may have been due to the cuts having been 
run without cutting oil or suitable cutting lubricant. 
Furthermore, the comparative lack of durability of the 
more acute edge below 70 degrees, may have been due 
either to heat or lateral quivering or both. The heat 
would have been greatly reduced by a liquid cooling 
medium, especially one having some suitable lubricating 
qualities, and the lateral quivering may now be eliminated 
byjmeans explained in this paper. The thin edge of an

Fig. 1.—CliaracU-rietic Chips (about double site). Chipa at the Left made by Diamond Point Tool having 70 Ileg. Cutting 
Angle. Chipa at the Right made by No-Clearance Tool, 45 Deg. Cutting Angle.

analyze briefly some of the conditions under which 
metal is worked in a lathe, dealing particularly with cut
ting angles, clearance of cutting edges, and the import
ance of minimizing the tendency of the work and tool 
to separate under cutting stresses.

No attempt is made to discuss the forms of cutting 
edges for withstanding the heat of high speed service. 
High speed tool forms have been ably and perhaps con
clusively treated in the paper by Mr. Fred. W. Taylor 
and its discussion, and in the papers of Dr. Nicolson 
More this Society and before the Manchester Association 
of Engineers.

The generally accepted rutting angle of greatest endur
ance under high speed is about 75 degrees, and the angle

• Pre-etiled at the New York Meeting (December 19081 of The American 
Society of Mechanical Engineers.

Reference-1 mentioned : Dr. J. T. Nicolson’* papers in Transactions of 
Manchester Association of Engineers. 1903, and in Transactions of this So
ciety, p. 637. vol. 25.1901 : Mr. Fred. W. Taylor’s paper, vol. 28. 1907 ; also 
cuts on p. 333 in Dr. Nicolson’s discussion of Mr. Taylor s paper.

acute tool is obviously the least suited to carry off heat 
or to withstand the quivering incident to cutting.

Having mentioned the great work of Mr. Taylor and co- 
workers and of Dr. Nicolson, it is necessary at once to 
disclaim any pretension at contributing valuable data, 
such as are found in the papers of those truly scientific 
researchers. Nothing of the kind is possible at this time. 
All that is attempted is to suggest a scheme for widening 
the field of investigation.

Instead of approaching the subject as a scientist bent 
on getting exact data regarding performance of certain 
existing forms of tools and machines, the writer’s line 
of approach has been from the standpoint of a designer 
and manufacturer of lathes, and particularly lathes ot 
the character of the flat turret lathe.

The Class op Work Here Considered.

The means for cutting set forth should be considered 
from the standpoint of one who sees nothing but lathe

A I
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work under 20 indict in diameter, and of the kind usually 
found in any machinery building plant, whether it is a 
navy yard, railroad si >p, or automobile building plant; 
not that the means art of no value in larger work, but 
being out of the writer’s range of experience, such work 
was not considered in designing the tools described.

A more exact description of the range of work for 
which this tool is intended would be: lathe and turret 
lathe work under 20 inches, and over 4 or 5 inches in 
diameter, and less than 8 or 10 inches in length ; also 
work up to 2 and 3 feet in length, of diameter under 
3 to 31 inches and generally over } or 1 inch.

It includes three classes of work : a, chuck work, 
having diameter generally exceeding length, and held 
wholly by a chuck or face plate; b, bar work, which is 
livid in a chuck and steadied by back rests; and c, work 
having dimensions similar to bar work, but whichnmust

In engine lathe practice these shoulders are “squared 
up” by a side tool after the other turning has been done 
by a round nose or diamond point tool, but in the turret 
lathe for bar work these shoulders are produced by the 
same tool that takes the stock removing cut.

The tool used in turners for bar work cuts on the same 
principle as the engine lathe side tool ; that is, its rake or 
top slope is almost wholly side slope, and its cutting 
edge stands at an angle of 90 degrees to the axis of the 
work.

In the engine lathe a tool of this character has gen
erally been unsatisfactory for rapid turning, yet in the 
turret lathe this very tool seems to be universally used 
for all bar work. The difference in performance seems 
to lie due to the difference in mounting. It works well 
where there is no chance of vibration, but trouble begins 
when it is used in a machine like the engine lathe or

Fig. 2. Samples of Chips and < 'utters ■ Cutting Angles from left to Bight 45 Ik-g., 110 Deg. and 75 Deg. These Chips were 
Produced in an Knginc Lathe with Holder Shown in Fig. 12. The Chips were Confined Kdgewise Between the Body 

of Work and the End of;the Holder. The Breakage of Chips Taken by the 45 Deg. Tool were due to 
Chips Getting Caught Between the Work and Tool Holder, Usually due to the Irregular Wind

ing of the Chip. The Chips Produced by the^GO Deg. Tool Wound up till the Circle 
was Greater than the Chip Could Take Without Breakage.

be turned on center points, with or without following 
and fixed steady rests.

It will be noticed that this excludes all of that kind 
of larger and heavier lathe work in which the principal 
duty of the lathe is the rapid removal of the stock. In 
the particular branch of work under consideration the 
rapid removal of stock is important, but not paramount.

Although the field of work includes all kinds of steel 
and cast iron, this paper will deal only with the standard 
open hearth machinery steel of about 20 points carbon

In work supported on centers and in chucking work, 
the connection between the work and tool includes a 
number of joints, both for sliding the tool in relation 
to the work, and for the rotation of the work. Each of 
these joints has more or less slackness, and each of the 
slides and other members is more or less frail in structure. 
With a mounting of this kind the cutting edge of the 
tool does not pass through th metal without swerving 
and flinching.

Type op Tools Used.
In the class of work under consideration each piece 

has several diameters, with shoulders which should be 
accurately spared and formed. Nearly all the shoulders 
required in this class of lathe work are the so-called 
Square shoulders.

turret-chucking lathe in which the work is supported 
by one part of the machine and the tool by another, 
and the true path of the cutting tool through the metal 
is dependent on the entire structure of the machine, 
there being nothing to prevent quivering.

The no-clearance tool to be described is a side tool 
without clearance. Its under face bears flatly against 
the work, thereby preventing the lateral quivering 
which has previously made this type of tool inefficient.

Means for Improving Efficiency.
, machine’s efficiency is proportional to its strength 

to resist its working stresses. There are two ways to 
increase this efficiency; a, by strengthening the machine; 
and b, by reducing the stresses for a given result.

In the writer's previous work the strengthening of the 
machine has been accomplished by the elemination of 
unnecessary features, and placing the necessary joints 
for obtaining the various motions in the least objection
able positions. But since this has been so fully outlined 
in a semi-commercial treatise entitled The Evolution 
of the Machine Shop, it is unnecessary to make further 
reference to the special forms of design therein set forth, 
except to say that a single-slide scheme of lathe design 
was adopted to eliminate the complicated and frail 
construction of the multi-slide tool carriage which is
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now in almost universal use in all standard machine 
tools.

The next step was to devise a means for minimizing 
the stresses at the cutting edge, and the object of the pre-

By direct cutting stress we mean that part of the 
stress that is directly downward in a lathe. With all 
other conditions unchanged, we should expect to find 
that an abute-edged tool would offer the least resistance,

/■.

40

Fig. 3.—Samples of Chips: Those Held in Hand Were Produced by Blunt Side Tool Having 75 Deg. Cutting Angle. 
All Other Chips were Produced by Tools Having Cutting Angle of 45 Deg. or Less. The Chips in the Three 

Small Piles at the Right on the Top Row and Those on the Lower Row Were Broken by Chip Con
troller Shown in Fig. 15, These Chips Were Prouvced by Cutters No. 2 and 3 in Fig. 4 

and 5, Running at 40 to 45 Feet per Min. (Periphery Speed) and 22 Feed per Inch;
Depth of Cot 7-10 In., Reducing from 1 j In. Down to J In.

sent paper is to explain how this result lias been obtained.
Tnis reduction of stresses may not be important in 
roughing work in which a flinching of the work or machine 
may be disregarded so long as the machine continues to 
crush off the metal, but for the kind of work mentioned 
in this paper it has been considered of rst importance.

Dikkct Cuttino Strrss.
For the purpose of analysis the cutting stress may

and that the difference in direct cutting stresses for 
tools of varying cutting angles would show a marked 
reduction in favor of the more acute tools.

Dr. Nicolson’s experiments below til) degrees, already 
mentioned, showed an increase in cutting stresses and a 
marked loss in endurance, but these tests were on dry 
cutting without the benefit of a lubricant or a cooling 
solution. The thin edge tool is undoubtedly benefitted 
more than the blunt edge tool by lubricant or cutting

Fig. 4.—Cutters Used in the Flat Turret Lathe. Illustration Shows the Abrasive Contact of Chip on the 
Top Slope. No. 1, 2 and 3 Were Used in Turner, Fig. 10. No. 4 Shows one of the Earlier Forms.

be divided into three elements: the direct cutting stress, medium. Just what cutting angle would be the best 
the separating stress, and the tendency to quiver, which under conditions of most efficient cooling medium may 
wc will consider in turn. not yet be fully known.
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That there is no marked difference in the blunter tool 
of varying cutting angles really does not affect the situa
tion when we try the real cutting or sliding angles, which 
may be roughly stated to be efficient in proportion to 
their acuteness.

It is obvious that the least direct cutting stress for a 
given depth and feed would be obtained by a straight
edge tool, and one that would take a chip in which there 
is the least molecular change.

A flat top slope should have a straight cutting edge 
The more the edge is rounded the greater the conflict 
of the metal crowding to the edge. The flow of metal 
on the top slope of the round nose does not move in one 
direction wholly, but tends to travel towards 
the centre of the curve. The conflict of cu> rents of 
metal wdiich approach the centre from various parts of 
the curved cutting edge increases the direct cutting 
stress.

I

Fig. S.— Reverse Side of Cutters Shown in Fig. 4. Illustrating the Kubbing Contact of the Tool 
Against the Shoulder of the Work. Kach Tool Bears the Same Number in Both Cuts.

Ousting aud partially or wholly shearing the chip into 
chunks which are three or four times the thickness of the 
feed undoubtedly increase the working stresses and heat.

The cuts accompanying Dr. Nicolson’s discussion, 
page 33, vol. 28 of Transactions, clearly illustrate the 
great distortion that takes place even in cutting with 
an acute tool of 60 degrees and a straight edge. This 
tool does not have even the disturbing element of shearing

Fig. 6.—No-Clearance Tool, Full jSize. Showing an Equal 
Abrasive Effect on Each Side^of Edge. View at the 

Left Shows the Top Sir pe, the Angle of Which Was 
Increased by Chip Abrasion. View at the Right 

Shows the Abrasive Effect of the Shoulder 
of the Work Which Reduced the Cut

ting Angle, but Not as Much as 
the Abrasion of the Chip 

Increased It.

action at the edge of the chip, but the experiment shows 
the distortion of nearly every part of the chip. A tool 
having a round nose or a blunt edge would doubtless 
show still greater distortion.

The crushing process of the present scheme of turning 
is due both to the bluntness of the cutting angle and the 
shape of the edge. A curved edge should have a curved 
top slope in order to remove tne chip with the least dis
tortion of the metal. The curved top slope for this pur
pose would make the shape of the cutting edge similar 
to the cutting edge of a carpenter’s round-nosed chisel, 
This form of tool is not offered as a practical form, but 
is mentioned to emphasize the unnatural flow of the 
chip that must take place on the flat top slope of a round 
nose tool.

Separating Stress.
By separating stress we mean that stress which, in 

turning a shaft, forces the tool outward radially. In
creasing this stress causes the work and tool to move 
apart, and results in variation in diameter, also in irregular 
and generally inaccurate product, particularly when the 
rough stock runs eccentric or irregular. Although this 
separating stress may be lessened by giving the tool 
more back slope,, this is possible only in tools taking 
light depth cuts. A lathe tool, however, which takes a 
cut like a side tool, gives little or no tendency to separate 
radially.

With the side tool set at an angle of 90 degrees to the 
travel of the feed, the feeding stress does not tend to force 
the work and tool apart ; in fact, this tool may be set so 
so as to produce a slightly beveled shoulder either 
side of the 90 degrees, so as either to draw the work 
and tool together when making an overhanging shoulder 
or to force the work and tool apart when producing an 
external bevel.

Quivering Stress.
The quivering stress due to the nature of the chip is 

affected by the cutting angle of the tool. The chunks 
which make up the parts of a chip are less firmly united 
in a chip taken by a tool of 70 degrees cutting angle 
than by a tool of 50 degrees, and of course the more firmly
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united chunks give a more continous chip with the 
least vibration of stresses.

In turret lathe practice, especially in bar work, the 
tool and work are held together hy a back rest which

Fig. 7.— Sample of Broken Chipe and Work with an Vnbroken Chip.
The View ie About One-eeventh Larger than Sample, the 

Exact Dimensions Being If In. Down to About 1 In.
Diameter. The Feed was About 7 per Inch, Cut

ting Angle of Tool About 38 Deg., Extreme 
Edge 1-32 In. Flat. These Chips Were 

Broken by a Scheme Similar to 
that Shown in Fig. 16.

follows on the surface produced by the cutter, and in 
some kinds of turret-chucking work the tools for interior 
work are mounted on boring bars which take bearing 
either in the work or in the chuck which holds the work. 
When tools get this steadying support directly on or in 
the work, they are freed from the chattering due to 
the machine mounting, but not free from that due to their 
own frailty or to the intermittent flow of the chip as it is 
taken off in chunks.
Relative Destructive Effects of Heat and Lateral 

Quivering.
The writer is not unmindful of the effect of heat in 

the destruction if the cutting edge, and fully realizes 
that no perfection of mounting of the work and tools 
will prevent destruction of the cutting edge o' he tool 
by heat, but wishes to bring out the importance of the 
destructive effect of chattering which is ever present in 
standard types of machine tools. Heat is undoubtedly 
most destructive when roughing at high speeds, but

Fig. 8.-—No-L’learance Tool for Standard Engine Lathe Tool Poet 
With Three (’uttora of Different Angles.

the quivering plays a very important, if not the greatest, 
part in edge destruction when finishing at the usual 
speeds.

Many machines are not run up to the high speed limit 
of the cutters. Even when provided with ample driving 
power, the strenuous life of attending a high speed 
machine is a little too much for the average man. As 
the speed is reduced, the quivering gains in relative im
portance, which should be taken into account in con
sidering the no-clearance tool. With the slower speeds, 
tools should be used that give the best results at those 
speeds.

Other Considerations.
The failure of the keen edge under normal cutting 

conditions, and its surprising endurance under some 
abnormal conditions, seem to indicate great possibilities 
open to any scheme that would maintain the liest con
ditions. For instance, at one time, we have seen the 
edge of a diamond point broken off by an ordinarily 
heavy chip and at another time we have seen a similar 
tool deeply imbedded into the metal without breakage, 
the tool having taken a plunge and lifted or plowed up 
a chip of enormous proportions without breaking the 
tool. Every lathe hand has seen this performance. 
Usually it ends with breaking the tool or the centre of 
the lathe, or both, but occasionally the lathe is stopped 
without breakage ; then the lathe hand by great care

Fig. 9. View of Other Side of Tool Shown in Fig. 7.

may separate the work and tool without breaking the 
edge. The immense chip plowed up by a frail tool 
demonstrates what a cutting tool ran do under ■•une 
conditions.

We are also aware that under some conditions a t utting 
tool will actually sharpen itself in the process of cutting, 
yet neither of these results is regularly maintained. They 
suggest, however, the possibility of supplying a means 
by which they can be maintained in regular work.

(To be Continued in January Machinery Edition.)

Performance
By Douglas Malloch 

That man is strong who does the tasks 
Made his by place and circumstance,

Who falters not nor questions asks
Nor leaves results to time or chance— 

Who turns from finished things to new 
And does the work he’s told to do.

Yet stronger is this other man,
(However well may serve the one),

Who meets a problem with a plan
And does the thing that must lie done— 

With firmer grasp and wider view,
Does that he sets himself to do.—System.
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Different Plans of Paying Employees*
The Advantages and Disadvantages of Each Plan to the Employer 
and Employee. A Summary ot the New Ideal on the Subject.

By Harrington Emerson.

That system of paying wages is best which guarantees 
a minimum wage in return for time surrendered, which 
varies wages to suit different ages, trades, time and char
acter of service, which in addition to guaranteeing wages 
sets up a definite equivalent in work or output for each 
minute of employment, which enables each man to show 
his own personal efficiency and rewards him accordingly, 
which gives both employer and employee an absolutely 
square deal. This is the standard by which to judge any 
system of wage reward for work done. Day wages, piece 
rates, premium systems only partly fulfill this standard, 
and each in its way has both good features and bad 
features.

The Three Forms ok Paying Wages.
The reward for work done is a very old problem, as 

old as life. The writer has watched and studied all the 
extremes from slave and forced labor to $15 a day men 
in the Alaska gold fields. He finds that all forms of pay
ing wages can be divided into three; time rewards irre
spective of performance; performance rewards irrespec
tive of time; and reward of personality irrespective of 
either time or performance. These three systems may 
be called day wages, piece rates and bonus rewards.

All living things work more or less for their existence. 
In early humanity when men had the morals and practices 
of wolves, the man that put forth the most exertion 
generally landed the biggest reward. He was on piece 
rate. Women were not on piece work. Their work 
was from dawn until dusk if not a good part of the night 
in addition. It was not measurable, and all they got out 
of it was support. Slaves were also on day work, getting 
in return for the work a support very much as a horse 
or dog is supported. There was a third form of reward, 
as when herds were kept or crops grown. In this case 
the rewaril depended partly on the intensity of work, and 
partly, even to a greater degree, on the intelligence of the 
worker, so that the more intelligent man was able to 
earn more than the average as in the Bible story of Jacob 
and I.aban. These three systems have persisted into 
modern industrial life. We have day wages, a commuted 
form of slave support. We have piece rates, a return to 
the earliest individualism. We have modern wu> 
systems which permit the employee to determine in a 
measure his own rate of pay.

The Day Rate.
One advantage of day rate to employers lies in the 

simplicity of the system. So many days, so much pay. 
It is almost as simple as ordering oats and hay for street 
car horses. On the Assouan dam in Egypt, employing 
5,0(M) men, they were all paid off daily at sunset. The 
advantage to employee is the certainty of pay without 
individual responsibility, just as children or horses arc 
fed whether they work or not. The disadvantage to 
employer isthat there is no equation between pay and 
work. A man may work with only 10 per rent, efficiency 
yet receive full wages. The disadvantage to employee 
is that even if he is a man of 200 per rent, efficiency 
he receives no more wages than the man who shows 
only 10 per rent, efficiency.

•Read before the National Machine Tool Buildere' Association, New York City, October, 190i.

Day wages are all right for such work as street car 
drivers, for sailors, for policemen and gate keepers, for 
all kinds of work where the worker's presence is more 
important than the output.

The Piece Rate.
The advantages of piece rate to employers are that it 

fixes the labor price of the product, that it substitutes a 
measure of cost certainty for cost uncertainty, that it 
relieves him of responsibility for conditions, that it 
secures the active interest of the men. The advantages 
to employee are that it enables the energetic pushing 
worker to earn more than the slow, indifferent worker.

The disadvantages to employers are very many, a 
few of which are:

1. No piece rate can permanently stand. However 
fair it was when first put in, conditions change so rapidly 
that it soon becomes unfair to the employer, the change 
is resisted and there are accusations of bad faith.

2. It relieves the employer of a responsibility which 
is distinctly his. It is the employer’s business to force up 
output by improved conditions, not the business of the 
employee. It is immeasurably more difficult to cheapen 
output under piece rates. Piece rates almost invariably 
result in limitation of output, thus increasing overhead 
charges.

The disadvantages to the employee are that it makes 
him a machine. Under piece rate the most recent and 
untrustworthy apprentice may earn as much as the 
oldest and most reliable man. An employee is not a 
machine. A faithful man of long experience, service and 
reliability is worth more to the employer than the untried 
youth who as yet is merely dexterous. Nothing can be 
more disheartening than to have all qualities of character 
sunk in a uniform piece rate.

Premium Systems.
An improvement on either the day rate or piece rate 

was evolved by F. A. Halsey, editor of the American 
Machinist. He evolved a system which retained all the 
advantages of the day rate system to the employee, with 
many of the advantages of piece rate to either employee 
or employer. Under Mr. Halsey' methods the employee 
has a guaranteed day or hourly rate. A fixed time is 
however, set for the performance of any task, and if the 
employee reduces the set time he receives a premium. 
The relation of the premium to time reduction permits 
of many variations without altering the fundamental 
principles of Mr. Halsey’s plan. One employer may give 
the employee all the time he saves, in which case the plan 
virtually results in a different piece rate for each different 
rate of pay.

Another employer, as under the Rowan and Cardullo 
plans, gives the employee a big premium for a small 
reduction in time, and neither wages nor premium if the 
work is done in no time. The Santa Fe bonus plan 
applied to the work of 8,000 men, carefully determines a 
standard time for the operation, gives the employee at 
standard rate all he saves below this time and 20 per 
cent, premium on wages for time actually busy. If the 
employee takes longer than standard time, the premium 
rapidly diminishes, until at time and a half there is no
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premium. These different variations oi the Halsey plan 
have more or less advantage for employer and employee.

Standard Timb Determination.
In connection with wages, F. W. Taylor introduced 

the new principle of standard time determina'ion. Hy 
means of a time study the exact time is determined in 
which any job, of any kind whatever, ought to l>e done. 
Standard time ran be applied to day work, or to piece 
work, or to premium work. A standard amount could Ire 
determined for a day’s work, and the worker Ire credited 
with his pay when it was done whether sooner or later. 
In such a rase by means of standard determination day 
work passes over into piece work. Hating determined 
time, Mr. Taylor paid an increased rate if the tale oi 
pieces was turned out in this time. He therefore paid an 
extra reward above the piece rates for standard per
formance.

Mr. Gantt also established standard time, guaranteed 
day rates, and paid a bonus for doing the task in standard 
time. The bonus line is on the Halsey principle of giving 
to worker higher pay per hour the more he does. The 
Santa Fe bonus system also used standard time deter
minations, and applied them to a slight modification of the 
Halsey plan. The linking of scientifically determined 
standard time with wages, whether paid by the day, by 
the piece, or with a premium, constituted a great advance.

The Efficiency Principle.
The adoption of the efficiency principle in connection 

with all shop operations of every kind and description 
constitutes a further advance. The method of paying 
employees not hy the day or by the piece, but for their 
efficiency over a long period of time, irrespective of what 
jobs they are doing, is part of an advanced system of 
shop management and shop control. Efficiency is the 
relation between what is and what ought to be. It is of 
universal applicability.

If a train is scheduled to run from New York to Chicago 
in 18 hours and carry 125 passengers and it actually 
takes 20 hours and carries 100 passengers, the time 
efficiency is 90 per cent, and the carrying efficiency is 80 
per cent. Efficiency is, however, preferably applied to 
the records of a whole month rather than to those of a 
single train. Efficiency can be applied to a day rate 
system, to a piece rate system or to any of the Halsey 
premium plans. In day rate, if for example the monthly 
hours are 250, and the worker was present only 200, his 
day’s efficiency is only 80 per cent., and we could well 
pay him an increased bonus up to 100 per cent, attendance 
using the Santa Fe curve for this purpose. If the man is 
working on piece rate we ran determine that his output 
ought to be 1,000 a month, and if it is only 800, his 
efficiency as a piece worker is 80 per cent., and we could 
pay a bonus for increased efficiency. Efficiency, how
ever, has been most extensively applied to the Halsey 
premium methods.

The Efficiency Principle Analyzed.
Under “efficiency” three questions that are usually 

jumbled together are carefully separated and each one 
studied and settled without reference to the other. The 
jumbling of these problems is responsible for most of the 
difficulties between employer and employee. These three 
questions are: 1. Current rate of wages. 2. Standard 
times for given work. 3. Individual efficiency.

1. It is to be assumed that current rates of wages 
will fluctuate. There will always be bargaining between 
employer and employee, or the employer may decide what 
rates he will pay per hour and employ only those willing 
to work at this rate, or a union may decide that none of 
its members can be employed at leas than a given rate.

No em| , ~'r can force wages downward in a time of 
great industrial activity and employees cannot force 
wages upward in a time of great industrial depression.

2. The scientific, accurate and constantly corrected 
determination of standard time for any and all work is 
probably the most important yet most neglected part of 
modern shop control. We know perfectly well what 
furnaces, boilers, steam engines, dynamos, machine tools, 
race horses, bicycle riders, and athletes ought to he able 
to do, and similarly there is not a job in any manufactur
ing plant in the United States that cannot be more or leas 
accurately standardized, most of them with extreme 
accuracy. In work under my direction my assistants 
have had to give standard times for the repairs of an 
exploded locomotive and have succeeded within 5 per 
cent. Standard times compared with actual times 
show exactly where the losses are, why output is costing 
more than it should.

3. In a given standard time of 5 hours one man will 
always take 3 hours or less, another will always take 10 
hours or more. The standard time is all right, but the 
men vary in ability, skill, energy, ambition and per
sistence. This quality of the man is his own private 
property, and under this latest system we may pay a man 
day wages, but we also determine his individual efficiency, 
so that we knew what men are 120 per cent, men and what 
men are 50 per cent, men, not as single job, but ils to a 
whole week’s or month’s or year's work. To pay a man 
a bonus related to his efficiency is an easy way of securing 
his co-operation.

A Square Deal Essential.
I do not care how strongly a shop is unionized, no 

union can consistently object to or prevent cither standard 
time or efficiency statements of employees, provided 
the intention is a “square deal." They can and do object 
to a time study of their jobs or to particular forms of 
bonus. As both of these matters are capable of Ireing met 
in many different ways the objections accomplish nothing. 
The main thing for the employer to know is the exact 
measure of the men and the efficiency of results. The 
particular method of encouraging efficiency and eliminat
ing the unfit is a question to he handled according to local 
conuitions. It may Ire encouraging to know that w hen the 
square deal was kept in view the handling of the men has 
always been the easiest part of the problem. Certain men 
by character and disposition are normally 100 per cent,, 
others normally 110 per cent.

No schedules average correctly which pull down a 110 
per rent, man below this figure: no schedules are correct 
which give a 110 per rent, man an efficiency of 125 per 
cent. Schedules are tabulated and followed just as 
closely as men. Schedules that prove uniformly too high 
on a good man are reinvestigated, and, if necessary, 
corrected. Schedules that prove uniformly too low on a 
100 per cent, man are also investigated and bad conditions 
are either eliminated so that the schedule comes up, or 
after full investigation if neither men nor conditions are 
at fault, it is raised.

The higher a man’s efficiency, the lower the cost of his 
output. If a man falls in efficiency, up goes cost; if a 
man increases in efficiency, down goes cost and up goes

ay, so thjt any man who is not treated fairly ran drop
is efficiency and punish his employer. Even if he drops 

to 90 per cent, he may still be a very good man, but the 
loss to the firm is severe.

This system applied to a shop of about 1,000 men 
brought the average efficiency of the shop as a whole up 
from 60 per cent, to 101 per cent., increased output 67 
per cent, and lowered direct labor and overhead costs 36 
per cent., although the pay of the men increased an 
average of 20 per cent.
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Advances in Machine Shop Practice
Short Synopsis of Papers and Discussion at the Shop Session of the Annual 
Meeting of A.8.M.E., Showing Some Radical Advances in Machine Shop Practice.

At the session of the annual meeting of the 
American Society of Mechanical Engineers, 
New York, December 1 to 4, devoted to 
machine shop practice, some papers were 
presented which showed that some radical 
changes were lieing brought about in machine 
shop practice. Not since the presentation of 
Mr. Fred. W. Taylor’s paper on “The Art 
of Cutting Metals,” some years ago, has there 
been so many interesting shop exjieriments 
and experiences presented to the Society. 
Many of the most important problems con
fronting machine designers and shop men 
came up for discussion, including the much 
discussed question of the lubricating or 
cooling of cutting tools and the best form of 
involute gear tooth. A short synopsis of each 
paper is given below, together with the im
portant discussion :
Design of Milling Machines and Cutters.

“Efficiency Tests of Milling Machines and 
Milling Cutters” was a paper by A. L. 
I)e Leeuw, Cincinnati Milling Machine Co., 
Cincinnati, O. This paper points out the 
desirability of indicating the power of a 
machine tool by the amount of metal which 
it is capable of removing rather than by the 
size of driving pulley and belt. It describes 
some tests made for the purpose of ascer
taining the metal removed and the capacity 
of several makes and sizes of milling ma
chines. It also shows the results of tests 
made for the purpose of finding the net 
horse power required to remove a given 
amount of metal under various conditions of 
feed and speed. It further gives the results 
of tests determining mechanical efficiency of 
the feed mechanisms of various milling ma
chines, and shows why it is important that 
this efficiency should be made higher than is 
usual. It describes the tests determining the 
mechanical efficiency of the driving mechan
ism of one make of machine. It further gives 
results of tests showing that improvements in 
cutters, more than improvements in machines, 
may ultimately reduce very materially the 
power required for removing metal on a 
milling machine.

In a future issue of the Machinery Edition 
of The Canadian Manufacturer, will 
appear a fully illustrated abstract of this 
paper.

Experiments with Milling Cutters.
“Development of the High Speed Milling 

Cutter, with Inserted Blades, for High Power 
Milling Machines” was a paper presented by 
Wilfred Lewis and Wm. H. Taylor, both of the 
Tabor Mfg. Co., Philadelphia. This paper 
told of the development of this high speed 
milling cutter, and some of the remarkable 
cuttings made with it were distributed among 
those present in the convention hall.

The main point in this milling cutter is the 
use of inserted helical blades of high speed 
steel, mounted in a steel holder to give a solid

backing for the blades on the driving side, 
against which they are held by a soft metal 
filler on the opposite side, thus giving a uni
form support for the cutter blade on both 
sides from end to end.

Another point is the form of groove adopted 
to give a slight curvature to the blade across 
its width, and thus favor the realization of a 
lip angle from the cutting side. Not only fur 
the blades held more securely in position by 
the method adopted, but they are also more 
easily removed when damaged, and new 
blades can be easily inserted.

The cutting power of a milling cutter built 
up in this way appears to be beyond the 
capacity of any machine now on the market, 
and the endurance of the cutters, as far as 
experiments have been made, is phenomenal.

At a later date an illustrated abstract of 
this paper will be published in The Machine
ry Edition.

Lubricating or Cooling Cutters?
The discussion on this paper led to the 

introduction of the question of lubricants for 
cutters, and Fred. W. Taylor claimed that 
the best lubricant for cutters was cold water, 
with sufficient soda or oil in it to prevent 
rusting of the machines. His reason for 
making this claim was that the high pressure 
with which the cutting edge was held against 
the work in heavy milling operations there 
was no possibility of the liquid being carried 
between the cutting edge of the tool and the 
material, the natural inference being that 
the work of the lubricant is the cooling of the 
cutter, and water is the best cooling agent. 
Other speakers disagreed with him on this 
point and referred to the well known fact that 
cutting tools supplied with lard oil, soda 
water or other lubricants produce a smoothly 
finished surface where with the tool operated 
dry a rough surface is left on the work ; the 
difference in the naracter of the surface 
being undoubted y due to the effect of the 
liquid as a lubri ant rather than as a cooling 
medium alone Reference was also made 
by one speak#. to the practice in drawing 
tubing where vith the heavy pressures re
quired in passing through the dies the lubri
cant used is an important factor in the pro
duction of satisfactory work. He stated that 
the results varied with the nature of the 
lubricating material and that if a lubricant 
could be made to follow metal passing 
through dies under the heavy pressure neces
sary for this kind of work it would seem reas
onable to expect it could be carried by the 
edge of a cutting tooth into a piece being 
milled.

Oberlin Smith, in discussing the cooling of 
tools mentioned some interesting experiments 
conducted by him several years ago with 
liquid air as a cooling medium. The results 
then obtained indicated that very high cutting 
speeds were possible with ordinary steels 
when cooled in this manner, bu' the problem 
of supplying the liquid air to the tool involved 
too expensive an equipment to warrant the 
adoption of this method of cooling, tools in 
general shop operations.

A Tool to Cut Without Clearance.
The paper “Metal Cutting Tools Without 

Clearance,” by James llartness of Jones & 
Lainscm Machine Co., Springfield, Vt., des
cribed a turning tool he had devised which 
cuts without clearance. This paper is pub
lished in full in this issue.
Effect of Varying Pressure Angle and 

Addendum in Involute Gearing.
A very interesting paper was that of Ralph 

E. Flanders, New York, on “ Interchangeable 
Involute Gear Tooth Systems,” which gives 
diagrams showing the effect of varying the 
pressure angle and addendum on the various 
practical qualities of gearing, such as inter- 
terference, number of teeth in contiiiuous 
action, side pressure on liearings, strength 
efficiency, durability, smoothness of action, 
jiermanency of form. After comparing typi
cal examples of interchangeable gear systems 
in these particulars, the author advocated 
that a new standard for heavy, slow speed 
gearing was advisable. In this connection 
it would l>e interesting to read the article 
which appeared in The Machinery Edition 
of The Canadian Manufacturer for October, 
on the advisability of shortening the adden
dum and increasing the pressure angle.

There was considerable discussion on this 
paper, L. D. Burlingame suggesting that the 
determination of the tooth forms best suited 
to the needs of the various classes of gears 
users had best be left to the cutter makers. 
But other speakers highly commended the 
paper, and upon the motion of Wilfred Lewis, 
the council of the Society was asked to 
appoint a committee to investigate the ques
tion and recommend a system of interchange
able involute gearing.

Spur Gearing on Railway Motors.
The last shop practice paper was that by 

Norman Litchfield, New York, on Spur 
Gearing on Heavy Railway Motor Equip
ments. This paper deals with the breakage 
of gearing in heavy electric railway service; 
and a resume is given of the methods em
ployed to overcome the breakage, and the 
strains in the teeth as calculated by the 
Lewis formula are shown. Attention is 
called to the fact that this formula is not 
entirely applicable on account of the difficulty 
in maintaining alignment of gear and pinion.

SEARCH FOR THE WORK FOR WHICH 
YOU ARE BEST FITTED.

While it is often desirable, and sometimes 
necessary, to take the first work which oppor
tunity offers, it should be the settled ambition 
of every worker in the field of business to 
secure that particular class of work in which 
most interest can be taken, and in connection 
with which the best work can tie done, as in 
this direction only can actual success ordi
narily be expected.

A woman holding an excellent position in 
the business world, once said: “I would be 
willing to pay for the privilege of doing the 
work in which I am engaged if I could get 
the work in no other way.”—Book-Keeper.
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RAILWAY AND LOCOMOTIVE SHOP
Department Devoted to Matters of Particular Interest to Master Mechanics, General Fore
men and Expert Mechanical Men In Locomotive and Car Shops and Railway Repair Shops.

Forced Lubrication for Axle Boxes
Paper Presented to the Institution of Mech
anical Engineers, England, July 1908.

By T. H. Riches and B. Reynolds.

This article descrilies a system of forced 
lubrication as arranged for the driving axle- 
boxes of some of the sfr ,*m cars of the Taff 
Vale Railway Co. Before entering into a 
detailed description of the system used, it will 
perhaps be advisable to give a few of the 
more necessary particulars concerning these 
cars.

The engine is carried on a four-wheeled 
truck of 9 feet 6 inches wheel base and 2 feet 
10 inches diameter wheels, the boiler of 
double-ended locomotive type, lying trans

axle, Fig. 1, a small gun-metal tank of 
rectangular section, Fig. 2 is fixed. On the 
side of this tank, nearer the driving-axle and 
in connection with the tank, two small rotary 
pumps—right and left-handed are fitted, 
the one for forward running and the other 
for backward running. These pumps are 
driven directly from the driving axle by 
means of a belt passing over a flanged pulley 
carried midway between the pumps, the 
pulley containing on each side of it a roller- 
clutch, somewhat similar to a free-wheel

flat , which is found, when the box is properly 
bedded to the journal, to be quite sufficient 
to insure that it shall be perfectly oil-tight at 
the pressures attained.

After passing round the journal, the return 
oil is collected in the axle box keep, and from 
there is brought back to the tank by means 
of a flexible pipe which allows for the rise 
and fall of the axle box, care lieing taken that 
the reservoir into which the oil is returned 
is sufficiently below the keep to drain it. 
At each side of the axle box keep a half ring 
is fitted with bearing area about g inch wide. 
These half-rings are bedded well to the axles, 
and are supported upon a couple of small 
coil springs which hold the rings up to the 
journal with a fair pressure, and so prevent 
the escape of oil along the journal on the 
bottom side. The supply tank is so arranged 
that the return oil, after draining from the
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versely across the frame) being placed 
immediately over the centre of the leading 
or driving-axle. The front end Of the coach 
is supported by means of a bogie centre, 
carried between the frames at a distance of 
4 feet from the trading axle, or 5 feet 6 inches 
from the leading axle. When the car is 
loaded with its full complement of passengers, 
the weight on the driving axle is 15 tons 13 
hundred-weight, the weight at the rail being 
17 tons 6 hundredweight. Tne journals are 
ti inches diameter by 9$ inches length; there
fore, the pressure, taking two-thirds of the 
projected area of the brass as bearing area, 
is 466 pounds per square inch, the number 
of the revolutions of the journal, at a speed 
of 30 miles per hour, being practically 300. 
With this pressure and high rubbing velocity 
an undue amount of oil was lieing used with 
the ordinary method of lubrication, while 
cases of the bearings running hot were not 
infrequent, therefore, the following arrange
ment for lubricating the journals under pres
sure was adopted.

To a cross-stay in front of the driving-

ht lit I Vkhie^j^"

Fig. 1—A System of Forced Lubrication for an English Freight Car.

arrangement, fixed to the driving spindle 
of the pumps. By these means, the one belt 
drives either pump forward or backward, 
the other pump being free.

Following the process through, for the 
lubrication of one of the journals, when the 
car is in motion, oil is pumped from the 
tank and forced through a coiled copper pipe 
to the top of the axle liox, Fig. 3. An oil 
channel, 81 inches long, 9 16 inch deep, is 
cut in the crown of the box, ’eaving a margin 
of metal at each side of the channel of | inch

keep into it, shall pass through a filter before 
being again sent through the pump. Such 
briefly is a general description of the method 
adopted.

Many points arise, however, in regard 
to the working of the arrangement which 
it will be well to explain. In the first 
place, tbe pumps when running fast (at a 
speed of 30 miles per hour, the revolutions 
of the pump are 440 per minute) deal with 
a greater quantity of oil than can be accom
modated in the circuit at a pressure of, say,
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20 pounds per square inch, above which, in 
practice, it has not l een found advisable to 
work. A relief valve is, therefore, fitted at 
each pump with an adjustable spring which 
enables the pressure at which each pump shall

the car has been standing for a day or two, 
and so avoid starting away with dry axle 
boxes.iiie»prew
8 To prevent 7 the oil from the running 
pump flowing^into the other pump and

become saturated with oil and then slipping 
occurs. An occasional application of one of 
the various belting mixtures, however, greatly 
reduces this slipping. When equal relief 
valve springs were put in, it was noticed that

8 ]j
Center Line, through Window.

Forward and 
Backward Clutch.

Section through Right Hand Hump. Sect on through 
Left Hand Hump.

Detail of 
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FIG 2. THE OIL TANK AND PUMP

work to be regulated. The excess oil, when 
pumping, simply passes back into the tank 
again, through the relief valve against the 
pressure of the spring. A small pressure- 
gauge connected to each pump, and fixed 
in the driver’s cab, shows the pressure 
of the oil pumped on both forward and back
ward running, while also acting as an indica
tor should failure of either pump occur at any 
time. Should this happen from any cause, 
the ordinary system of lubrication, by means 
of a lubricating box in the cab, is at hand. 
This lubricating box is also necessary to 
enable oil to be put into the axle boxes after

causing it to run backward, a small ball 
valve is placed in the three-way piece leading 
from each pump to the circuit. The move
ment of the axle boxes relatively to the tank 
and pumps was met in the first instance by 
trying different sorts flexible piping, but 
finally, ordinary coiled copper piping was 
adopted, both on account of its comparative 
durability anil of its accessibility at any

The belt drive for the pumps at once gives 
a simple method of driving and one which 
allows for a small relative motion of the 
axle and pulley. It is apt, however, to soon

the pressure indicated for forward and back
ward running varied considerably, probably 
due to the difference in the slip of the belt 
in each case. The filters in the tank are 
removable, and are taken out and cleaned at 
the end of each day’s work, the oil being first 
drawn off through the stop-plug, the thicker 
part of the oil, after straining, lieing then 
replaced by a small supply of fresh oil.

The foregoing description shows one me
thod of dealing with an everyday problem in 
connection with the running of railway 
motor cars, or any rolling stock in which the 
pressure on the bearings, combined with the 
rubbing velocity, is excessive. The matter 
is one of importance to all concerned in the 
design anti care of such stock.

One Hundred 'Hon Electric 
Gantry Crane

The accompanying illustration will lie of 
particular interest to railway men. It shows 
one of six 100-ton electric gantry cranes 
furnished the Great Northern Railway, 
St. Paul, Minn., by the Whiting Foundry 
Equipment (Jo., Harvey, 111. The illustra
tion shows the class of work for which the 
Great Northern Railway will use these cranes, 
namely for lifting and unwheeling locomo
tives; and they are specially adapted for this 
work. For the work which can be accom
plished, this installation is quite inexpensive.

The dimensions and capacities of these 
cranes are as follows: capacity, 100 tons; 
one motor tvpc; hand and electric power; 
span. 14 feet 0 inches ; clearance inside of 
legs 13 feet; height from top of rail to

Dcuil of Ring! in Keep.

Fig. 3—Driving Axle Box and Keeps.



December 18, 1908

underside of girder, 20 feet; distance centre 
to centre of hook, 11 feet; lift, travel of 
hook, 14 feet 6 inches.

The load is hoisted by means of a steel 
wire hoisting rope, winding on hoisting 
drums. These drums are driven by a system 
of spur and worm gearing, operated by an 
electric motor.

The trucks consist of structural steel sec
tion, provided with bearings for the main 
axles, to which are fitted double flanged cast 
iron wheels. The hoisting gearing is sup
ported on bridge girders by means of struc
tural framing. The design of the drum 
insures equal distribution of load upon gir
ders. The safety factor in the crane design 
is five.

The hoisting motor is comparatively small 
as only low speed is required. The motor is 
fitted with an improved automatic electric 
brake. This brake is operated by an electric 
solenoid in circuit with the hoisting motor 
and is so arranged that it will come auto
matically into action when the electric current 
is off the hoisting motor circuit.

All parts easily accessible for oiling and 
repairs.

Sandless Castings*
By John H. Shaw.

Casting in so-called chills is a method well 
known at the present time. Outside of the 
making of rolls and ingot moulds, we find the 
method used for making bedsteads, sash 
weights, and other simple castings where 
there is no difficulty from undue expansion 
and contraction. The troubles arising from 
an iron mould, and the lack of understanding 
the regulation of temperatures in casting 
into chills, have caused many a failure of an 
otherwise good idea.

The greater part of these objections have 
been overcome by the construction of a pecu
liarly arranged mould, as shown in Figures 
1 and 2. The parts of the mould are so 
arranged that they automatically open out 
sufficiently to take care of the expansion due 
to heating without destroying the correctness 
of the castings made. The further manipula
tion of the moulds in tilling them with molten 
iron depends upon a proper knowledge of the 
temperature they must l>e kept as to insure 
the best all around results.

Construction of thk Mould.
The mould is constructed essentially in 

two parts. The outer shell which may l>e 
locked readily, and the inner dies in close 
contact with the shell, and securely fastened 
to it. The design of the mould is such that 
expansion in two directions may readily take 
place unhindered except for powerful springs. 
The arrangement of dies and shell allows of a 
ready replacement of the former when dam
aged, this depending upon the thickness of 
the mould and the temperature they are 
allowed to reach, their composition, of course 
being such that a high melting point is at
tained. Further attention is given to the 
moulds in designing them, so that they may 
be closed and opened very quickly, and thus 
rapid work accomplished.

Operating the Mould.
In operating a sandless mould, it is 

necessary to coat the metal in contact with

* Presented before the American Foundry- 
men's Association.
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the molten iron occasionally with a compound 
containing graphite and crude oil, or other 
refractory substance carried in a vehicle 
which in being driven off by heat will not ruin 
the surface of the casting.

In operating the mould, after spraying it, 
the first few castings are rejected, the inten
tion l>eing to heat up the mould, though in 
continuous work, this may be accomplished 
in a special heating furnace or oven if desired. 
All cores are set in the regular way before 
casting. The metal is poured in rapidly, 
and the mould opened as quickly as possible 
provided that the metal is set sufficiently 
that no bleeding takes place. The elastic 
condition of the mould, however, prevents 
trouble if this time is not kept pro|>erly and 
the casting allowed to remain in the mould 
too long, the disadvantage of such a procedure 
in allowing the mould to heat up too much is 
naturally evident. The cast ing is then taken 
out and piled up so that the wliple mass may

25

The sandless mould is best adapted only 
to work of fairly large size, though practically 
everything can be made in this way if proper 
care is taken in the niceties of the construction 
and manipulation.

The heating of the mould consumes some 
time and uses metal which must be returned 
to the cupola, though this can be avoided by 
heating in the oven. Moulds are naturally 
expensive at first, and hence advisable only 
when a large number of castings arc to be 
made of a kind.

The red hot castings, if small, where ma
chinery is to l>e done, or special requirements 
an1 demanded, must be practically annealed, 
either in pile, or by an oven. The silicon of 
the metal also must !>e a little higher than for 
sand castings.

Advantages.

The advantages are as follows:
A limited numlier of moulds will make a
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One Hundred Ton Electric Gantry Crane.

cool slowly, so that the chilling effect of too 
rapid cooling may not cause hard spots.

The moulds should not lie allowed to get 
too hot, that is beyond 9<X) degrees Fahr., 
otherwise they are liable to expand permar 
nently and cause trouble.

Coating the Dies.
It is only necessary to coat the dies every 

fifth pouring, more or less, the idea being to 
get a thin layer of the refractory material even
ly spread over the face of the dies, which layer 
is properly kept up. Between this and a 
hot mould, and fairly soft iron, no undue 
chilling effect results in the casting beyond 
the very desirable closing up of the grain of 
the metal. In the case in point, the making 
of brake-shoes, every fifth cast requires a 
spraying of the mould.

Disadvantages.
In presenting a method to the foundry, 

it is always well to look at both sides of the 
problem. That is to show its advantages and 
disadvantages. Here are the latter.

large number of castings with very little 
labor, and this is not high class.

The surface of the castings being practi- 
ally smooth, and accurate i n dimensions, the 
loss of extra metal through excessive rapping 
of patterns in sand work is avoided, and no 
expensive cleaning department is required 
beyond some little grinding of thin fins.

T1 j life of the moulds is long, as may be 
seen in ingot moulds for brass, and iron 
bedsteads.

The foundry plant is very small for a 
heavy tonnage.

The process is adaptable for continuous 
melting and operating.

Interchangeability of the dies in the shell 
makes it easy to keep the moulds up to stand
ard, and these dies being of cast iron are 
inexpensive.

The installation of an expensive power 
plant is eliminated, the only power required 
being electricity sufficient to run cupola 
blower.
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NEW TOOLS AND SHOP EQUIPMENT
Only Descriptions of New and Interesting Machines, Tools or 
Appliances Can Be Published. No Mere Write-Up Can be Used.

A New Power Hammer
A new power hammer is being made by 

the Canadian Fairbanks Co., at their new 
plant at Sherbrooke, Que., the features of 
which can be seen in the accompanying

A New Power Hammer.

every part is readily accessible, being easily 
operated by men of ordinary experience.

Stroke adjustment is accomplished by 
loosening one nut on wrist pin, and one !>olt 
on cross head, and when at required places, 
again tightening.

The spring is adjusted at the factory for 
the correct blow, but one each 1 A inch 
and | inch washers .are sent with each ham
mer, one or both of which may be inserted 
at the ends of the springs should it become 
necessary.

There is treble adjustment to accommodate 
the height desired by the operator.

There is die adjustment so as to bring the 
upper and lower forming dies to conform 
exactly to each other.

There is also special adjustments so that 
the hammer can be operated from the other

The economy of space is well shown in the 
illustration. The small amount of power 
required to run this hammer is an agreeable 
surprise to all who use it.

In the construction of this hammer all 
parts are of such proportion as to insure 
durability. The ram or hammer-head, links, 
sleeve and connection, are of steel castings, 
the crank, joint pins and side arms of forged 
steel; the castings for the other parts of a 
special formula to insure strength and dur
ability, and every piece used is of iron or 
steel except the bronze bushing in the crank 
connection.

The Fairbanks' power hammer can be 
adapted to a great variety of work by provid
ing special dies. With proper dies large quan
tities of forgings of uniform size and shape can 
be turned out, as for instance, carriage work, 
stone cutter’s tools, edge tools, scythes, 
hatchets, shoe dies, welding gas tubes, etc. 
The dies always come squarely together in 
any size or thickness of work, so that parallel 
sides are insured when wanted.

Modem Heavy Pattern Lathe
The accompanying illustration is of a 

36 inch heavy pattern triple geared lathe, with 
triple geared head and turret on shears,

gone out of Cincinnati, and is the finest tool, 
in design and workmanship ever made by 
this company.

The following description covers the fea
tures of the tool :

Rack gears are automatically disengaged 
when slipp.ng pinion into internal gear and 
vice versa. longitudinal feed of carriage 
is controlled by a friction, and the cross- 
feed by a. saw-tooth clutch, operated from 
“Star” handle on the apron, which is “cam 
actuated.” Rack pinion in apron can be 
withdrawn while thread cutting. Feed box, 
on front of machine beneath head stock, 
supplies three (3) instantaneous changes for 
feeding and screw cutting, for every change 
of gears on quadrant at head end of lathe. 
Gears are covered wherever possible, and all 
loose running gears are bronze bushed. 
Compound rest is fitted with “ four stud ” tool 
holder; with tool resting on a seriated steel 
base. Tool is clamped by the four nuts and 
two straps, which straps may be set in the 
opposite direction. Compound rest may also 
be fitted with double T slotted top-slide and 
equipped with regular tool posts set in 
tandem, which prevents slippage of the cut
ting tool, under heavy strains, and subsequent 
spoiling of the work.

Tie turret is of new design throughout, 
possessing many new and valuable features. 
It is equipped with this .ompany’s new 
“indexing mechanism,” which is self-com
pensating for wear. This mechanism is 
located at the front of turret top-slide, which 
brings the locking-pin very near to the tool.

The turret can be tripped or revolved auto
matically or by hand; also, the mechanism 
can lie set so as to be inoperative, when 
wishing to run the slide back to extreme 
limit, without withdrawing the locking-pin 
or revolving the turret. This is accomplished 
by the small lever shown near the large pilot 
wheel. The turret top-slide is supported on 
its outer end by a gibbed bracket attached 
to the front of the slide which travels along 
the V’s of the bed and through its support 
eliminates all tendency to spring under a long 
reach. This feature is original with us. 
The bracket can be removed should the work

illustration. The features claimed for this 
hammer are: simplicity of construction; 
easy adjustment; economy of space; and 
great range of work.

No hammer made at the present time has 
fewer parts than this one. The solid head of 
frame in which the crank shaft runs precludes 
all possibility of cap bolts getting loose >r 
shaft getting out of line.

The illustration shows the spring mechan
ism. This is regarded by the makers as a 
more practicable way of securing the elastic 
feature of a power hammer, than any arrange
ment of leather straps, rubber cushions, com
pressed air, leaf springs, or curved grooves, 
that has ever been invented.

All the working parts of the hammer are 
at the top, in full view of the operator, and

Modern Heavy Pattern Lathe.

which the makers, the American Tool Works 
Co., Cincinnati, O., say is the largest lathe of 
this type with_this equipment, that has ever

require that the turret slide pass over the 
carriage of the lathe.

The bottom slide of turret is moved along
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the bed by the pilot wheel shown at rear end. 
It is clamped to bed by two eccentrics, one 
at the front and the other at the rear end. 
It is further secured from slipping, due to 
severe end-thrust, by a pawl, which, dropping 
from the turret, engages a ratchet toothed 
rack cast in the centre of the lathe bed.

Eight well selected feeds are supplied to 
the turret, ranging from .005 in. to .162 in., 
which are entirely independent of the regular 
carriage and apron feeds. Turret feeds are 
controlled by the two “star” knobs, carrying 
index dials, which are shown one directly 
above the other on the front of the bed near 
the feed bo: The dials and pointers thereon, 
indicate a. once the feed in inches as set, 
and all char ges can be made while the lathe is 
running. 1 ie “star” knobs operate through 
shafts, extending through the bed to the 
quick-change turret-feed-box at the rear of 
head-stock, which is provided with a neat and 
substantial cover.

Provision is made on the compound rest 
slide to quickly attach the turret top-slide 
to same. This is very valuable when wishing 
to impart to the turret the feeds of the car
riage, such as in large tapping operations. In 
such a case the taps get a “positive lead” 
since the screw cutting mechanism can be 
engaged in the apron and the proper lead 
thereby transmitted to the turret slide, 
carrying the tap. This feature relieves the tap 
of all “dragging at the start," and the “posi
tive lead" prevents the reaming tendency of 
the tap on the hole at the start, which would 
spoil valuable work, if not provided for in 
this way. This feature is also of value in 
ordinary jobs of chasing internal threads w ith 
a turret tool.

Feeds of turret car be reversed, which is a 
valuable feature when wishing to “back 
face" or “counter-bois." Reversal of feeds 
is controlled by the lever, conveniently lo
cated on driving sprocket of quick-change 
turret-feed-box.

The taper attachment is of very heavy 
and substantial construction and is so 
designed as to eliminate all binding ten
dencies of the parts, thereby insuring 
smooth and uniform action. Is given 
a support on the bed and is supplied 
with a vernier attachment to facilitate very 
fine adjustment. Is graduated and the en
tire attachment is bolted to and travels with 
the carriage. May be quickly engaged or 
disengaged at will, without disturbing the 
taper as set.

A New Style of Chuck
The accompanying illustration is of a new 

style of chuck for monitor lathes and screw 
machines. This illustration shows the front 
view of a monitor lathe equipped with the 
chuck, air cylinder and power lever. The 
makers bring forward a number of features 
which are new in this chuck:

It can be operated by hand lever or air 
pressure. Should the air line fail, the hand 
lever can be used, thus obviating delays.

The jaws open and cloee parallel with each 
other.

The stops on the pull rod can be set to 
allow the jaws to open full, or not, as required.

No chips or dirt can get into or clog up 
the working parts of the chuck.

The jaws can lie adjusted individually 
3-16 of an inch to and from the centre so that 
if for any reason the castings or

jaws should be out of true they can be set to 
perform the work satisfactorily

Pieces larger in diameter than the chuck 
can be gripped liecause the jaws are detach
able and other jaws can be made, to fit any 
requirement.

The chuck can be furnished at a slight 
extra cost to take bar stock up to J inch 
diameter.

This chuck is being marketed in Canada by 
the A. R. Williams Machinery Co., Toronto.

The Secretaryship of theFoundry 
Supply Association

H. M. Lane, who has been secretary of 
the Foundry Supply Association (connected 
with the American Foundrymen’s Associa
tion) since its formation, recently tendered 
his resignation. Mr. Perkins, president of 
the Supply Association, has appointed C. E. 
Hoyt, of the Lewis Institute, Chicago, to 
complete the remainder of Mr. Lane’s term.

Mr. Hoyt is well known to the foundry rapply 
trade, as he has l>een secretary of the Chicago 
Foundry Foremen’s Association for several 
years and has conducted the exhibits of 
foundry equipment that have been held at 
the Lew is Institute for the past two years.

Companies Incorporated
Ontario.

TORONTO.—Victoria Paper & Tw ine Co., 
Limited, have been incorporated with a 
capital of $80,000 to buy and sell paper, pulp, 
and wood. The provisional directors include 
C. F. Hubbe, W. H. Howe and C. S. Nicholls.

TORONTO.—Wettlaufer Lorrain Silver 
Mines, Limited, have been incorporated with 
a capital of $1,500,000 to carry on a mining, 
milling and reduction business. The pro
visional directors include G. G. Plaston, F. 
J. Dunbar and H. T. Smith.

TORONTO—Silver Alliance Mines, Lim
ited, have been incorporated with a capital 
of $1,000,000 to carry on a mining, milling 
and reduction business. The provisional 
directors include C. W. Kerr, C. C. Robinson 
and M. Gleeson.

OTTAWA. — Murphy-Gamble, Limited, 
have been incorporated with a capital of 
$350,000 to carry on business as dealers and 
manufacturers of all kinds of merchandise. 
The provisional directors include John Mur
phy, Samuel Gamble and T. H. Hammill, all 
of Ottawa.

Quebec.
MONTREAL.—Floor Planing & Surfacing 

Co. have been incorporated with a capital of 
$100,000 to manufacture, buy, sell and dea 
in all composite building materials. The pro
visional directors include T. B. Gould, J. W. 
MacDonald and K. McPherson, all of Mon-

MONTREAL.—The Walker Fyshe Co., 
Limited, have been incorporated with a 
capital of $190,000 to carry on the business as 
engineers and contractors in all kinds of 
railway, canal, mining and other undertak
ings. The provisional directors include D. 
S. Walker, T. M. Fyshe and W. Sutherland 
all of Montreal.

QUEBEC.—The Ideal Biscuit Co., Lim
ited, have been incorporated with a capital 
of $20,000 to manufacture and deal in flour, 
biscuits and confectionery. The provisional 
directors include F. J. Vermette, Odana 
Belaud and W. A. Bertrand, all of Quebec.

MONTREAL.—The Nadeau Realty Min

ing and Milling Co., have been incorporated 
with a capital of $299,000 to carry on the 
business as real estate dealers. The pro
visional directors include Arthur Nadeau, 
Alfred Lacroix and Maurice Loranger, all of 
Montreal.

MONTREAL.—The Dougall Varnish Co., 
Limited, have been incorporated with a 
capital of $150,000 to carry on the business 
of wholesale and retail merchants of var
nishes, oils, and paints. The provisional 
directors include J. H. Dougall, J. E. Coulin 
and G. Gylling.

WESTMOUNT.—The Sterling Press, Lim
ited, have been incorporated with a capital 
of $20,000 to carry on business as printers, 
lithographers and engravers. The provisional 
directors include W. R. Shanks, F. G. Bush 
and S. C. Simpson.

SHERBROOKE.—Crown Scale Co., Lim
ited, have been incorporated with a capital of 
$2,000 to carry on the business of manufac
turers and dealers in scales. The provisional 
directors include J. C. Clark, C. H. Turner and 
C. H. Horton.

CHAMBLY CANTON.—Willetts, Limited, 
have been incorporated with a capital of 
$500,000 to carry on a general manufacturing 
and commercial business. The provisional 
directors include A. G. Alexander. W. Dick 
and A. Holden.

MONTREAL.—The government has pro
mised $50,000 towards the new armory here.

A New Style of Chuck.
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FOUNDRY AND PATTERN SHOP
Department Devoted to Foundry Practice and Pattern Mak
ing: For Owners and Foundry and Pattern Shop Foremen.

The Purchase of Molding Machines
Pertinent Suggestions Which the Foundryman Should 
Consider When Selecting this Labor Saving Equipment.

By R. V. Notbur.

Sooner or later every foundry manager will 
be confronted with the question, "Is there 
anything in machine moulding for me?" 
The question may arise from two sources, 
a desire to reduce costs to increase profits, 
or the fact that competition forces cost 
reduction by making low prices. From the 
intense interest that centers around the 
exhibits of moulding machines at foundry 
exhibits it is perfectly clear that this is a 
burning question in the minds of thoughtful 
men who are determined to make every dollar 
they can out of their foundries.

In dealing with the subject there arc many 
tilings to be considered. It must be settled 
beyond all doubt that the casting under 
consideration can be made by machinery. 
If it can be made, it must be determined that 
the saving in labor, increase in output and a 
larger quantity of perfect castings, will pay a 
sufficient return on the money invested in 
the machine and equipment. The rapid de
velopment of the moulding machine during 
the past five years has made it possible to 
produce moulds by machinery for almost all 
castings that are made in two part flasks. 
Considering the Purchase of Moulding 

Machines.
In considering the production of a certain 

casting by machinery, if there is any doubt 
whatever about its being successfully made, 
the manufacturer of moulding machines 
should be consulted. Every responsible 
manufacturer of moulding machines under
stands that the reputation of his product 
depends upon the accuracy of his judgment 
on this point and his opinion should have 
great weight. Granting that a certain casting 
can be made on a moulding machine, the next 
question to decide is whether it will pay to 
make it in this way.

Economies op Machine Practice.
Every practical man will admit that a 

machine is more accurate in duplicating 
work than a human being. Take for example 
the process of drawing patterns from the 
mould. It is a fact that no two moulders 
exert the same energy in rapping a pattern 
by hand when it is being drawn from the 
mould. In other words, if two moulders me 
producing work from patterns that are 
exactly alike in every measurement there will 
be a variation in the size of the castings which 
they produce. With castings that are to be 
fitted, this is an important matter. A ma
chine-made mould on the other hand is always 
the same size, granting that the machines are 
correctly operated. This is a very important 
advantage in favor of the machines and one 
that is often overlooked. In some cases the 
saving in the machining of castings made

necessary by variation, '.‘ ill alone pay for the 
installation of the moulding machine. The 
writer knows of one cast* where a brass 
foundry saved 30,000 pounds of metal in 
overweights by the use of a moulding ma
chine, on one job running for about a year.

Losses Reduced.
Theoretically, the mechanical making of 

moulds should remove the subject of dis
counts from consideration, but it is a fact 
that there are bound to lie imperfect castings 
in a day’s run of a moulding machine. It 
may be said truthfully, however, that these 
are caused more from careless handling of the 
completed moulds than from the failure of 
the machine to do its work. A searching 
examination into this one point shows that 
machine moulding reduces discounts to a 
point where the economy thus effected pays 
a liberal rate on the investment.

Coming to the actual output of the mould
ing machine on a certain casting, it must l»e 
frankly stated that it is very seldom that this 
can be exactly determined before the machine 
is operated in the foundry where it is to be 
used, but an estimate can be made by one 
experienced in machine moulding which will 
be accurate enough for all practical purposes.

Output.
The manufacturer of moulding machines 

is constantly in touch with results secured by 
this method of moulding and his experience 
should enable him to give anyone interested 
a conservatively estimated output of a 
certain casting made under average con
ditions. Of course, he cannot run the 
foundry where the machine is to lie used nor 
select the machine operators, but he knows 
what his machine will do when properly used 
and should be given the credit of having wider 
practical knowledge of the subject than any
one else can have.

It is to his advantage to underestimate 
rather than overestimate the machine’s out
put, l>ecause if he estimated the output at 
25 moulds per hour and the user gets 30 
moidds, the moulding machine manufacturer 
can always count on an enthusiastic user 
which, to the far sighted business man, is one 
of his best selling assets.

Attitude of the Manufacturer.
If one who is interested in this subject will 

approach the manufacturer in the spirit of 
co-operation rather than one of antagonism, 
the general use of moulding machines would 
be widely extended. The experience of the 
manufacturers of machines of this kind should 
certainly convince them that it would be poor 
judgment for them to delicately make mis
statements in order to sell their products, 
for they must realize that the increase in

output is only one element in the advantage 
of machine moulding.

In writing this we are assuming that the 
party who is contemplating the purchase of a 
moulding machine is not ac< uainted by actual 
observation with the splend d results that are 
lieing obtained by their use. To his reproach 
it must lie added that there is hardly a large 
foundry centre in the country that does not 
now have some plant producing moulds by 
machinery where the opportunity for per
sonal investigation is very convenient.

Estimating the Saving Effected.
After the figures have been obtained on 

all of the points covered thus far, it is then 
necessary to determine whether the total 
saving will be large enough to warrant the 
capital invested in the machine. The most 
accurate and simple method is to keep a 
record of a journeyman moulder producing 
the casting under consideration; determine 
an average day's output of castings; the 
average number of imperfect castings that 
appear during the same space of time, and 
also keep a record of the machine work 
required to overcome castings that are 
made overweight. Compare this with the 
machine moulding results as estimated by 
the manufacturer of the machine or with 
actual results of users of machines in a cor
responding line of work.

In considering the result of machine 
moulding it is safe to practically eliminate 
the item of variation in castings entirely and 
in calculating the discounts in machine 
moulding it is safe to place this below 5 per 
cent, of the total output. It is safe to say 
that such calculation will result in an enor
mous saving by machine moulding.

When the economy is calculated, the price 
of equipment should be considered and the 
jiercentage of return on the investment should 
lie determined.

Pattern Expense.
There is one feature of machine moulding 

that has not been covered thus far and that is 
the saving in pattern expense. The majority 
of moulding machines now in use are equip
ped with pattern plates which are not subject 
to the damage that comes to gated patterns 
used with sand matches or follow-boards. 
This is an important detail.

It is astonishing that there are hundreds 
of foundries in this country to whom the 
expense of installing moulding machines is 
not a consideration, who have totally ignored 
the innovation that machine moulding ha- 
made in foundry economy. They are spend
ing large sums of money in elaborate cost 
departments and have difficulty in under
standing how their competitors produce com
petitive articles at such low prices. When it 
is considered that in many instances, mould
ing machines have effected savings amounting 
to as much at $10 per day on every machine 
in use, or $3,000 per year, the reason for their 
inactivity along this line becomes more per
plexing.—The Foundry.
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Saving Money in Operating Cupola*
Condition! of Operation, Coke and Moisture, Sulphur, Heat 
Units, Lin: es tone, Lining, Blast Pressure, Mixing Irons,
1 ction of Elements, Future of Iron and Steel Castings.

Bt W. E. Riepen.*

The operation of the cupola haa become 
a question of dollars and sense of the keenest 
importance, and future operation must bow 
to the will of intelligent furnace men, and 
must no longer hold the position of “ man of 
mystery” it once held.

Cupola Mysteby and History.
In years gone by it was customary to 

consider the .cupola as a “mysterious thing," 
quite beyond the control of human beings. 
But those times have changed. Every year 
has marked an advance in the detail of cupola 
operations, until to-day we stand face to face 
with the scientific explanation of the once 
seemingly impossible.

Let us consider the practical side and 
ask what are the conditions necessary to 
successful operations. There are many kinds 
of iron that may lie obtained from the cupola; 
some may be quite soft, others quite hard, 
and both be desirable. The soft iron may lie 
made from a mixture of entirely different com
position from the hard mixture, and between 
these two limits exist all the important irons 
obtained from the cupola.

Coke Conditions.
Coke, of course is the common fuel, and 

with a fairly good coke, which should run 
uniform as to composition and cellular struc
ture, a good iron should be obtained.

What should be done, however, is to keep 
the coke dry. It is wrong to expect the cupola 
to work well and feed wet fuel into it. I will 
try to explain why wet fuel is detrimental. 
First, let us assume we wish a charge of (KX) 
pound of coke per charge of iron. If, as is 
possible, especially in winter where the coke 
is exposed to the weather, it contains as 
high as 33 i per cent, moisture, for every 
charge of tiOO pounds of wet coke weighed, 
200 pounds is water and only 400 pounds is 
coke that is serviceable to produce heat. 
Of this amount of heat produced some is 
necessary to drive that very '200 pounds of 
water, put in with it, out of the cupola, so 
that the actual amount of heat available to 
melt iron is still lowered by that amount. 
It naturally follows that, if a reduction of 
one-third of the amount of coke required to 
melt iron at the proper temperature were 
made, the iron obtained would be too dull 
to pour.

Calculation of Moisture.
There is a way by which this evil of wet 

coke may be overcome, which is both simple 
and easy to carry out. To do this it is only 
necessary to determine the amount of mois
ture the coke contains and make proper 
adjustment of the scale weight of coke per 
charge, to be added. This determination of 
the moisture content is very easy and simple: 
first, weigh out say 10 pounds of the wet coke, 
put it in a hot oven or other warm place to 
dry. The loss in weight, as found by again 
weighing the coke (which of course is the dry

• Abstract of p»per read before Detroit Found- 
rymen’s AHHoclatlon, Oct. 22. 1908. 

t Detroit Testing Laboratory.

coke), represents the amount of water that 
was present. It is only necessary then to 
add extra coke to make up for this difference 
so that when the coke descends in the cupola 
to the melting zone the requisite amount will 
be there to do the work intended for it

This method has been tried at several 
plants and has been found highly satisfac
tory. Of paramount importance .a the 
condition of the coke as it enters the cupola 
to form the bed before lighting up. This 
coke should, by all means, be thoroughly 
dried; in fact so important is this item that 
whatever expense is incurred in drying this 
bed coke is amply repaid by the good work

Sulphur in Coke.
Another evil of the fuel is the ever-present 

sulphur. The amount of sulphur absorbed 
by the iron from the fuel is not at all constant. 
It is an established fact that ali the sulphur 
in the coke does not go into the iron, although 
the amount absorbed by the iron may render 
it unsuitable for the work in hand. Only a 
chemical analysis will determine the amount 
of sulphur a fuel may contain and still be 
safe as a fuel.

Combustion and Coke Charges. *
Assuming the coke is of average quality, 

the manner in which it is to be used will next 
claim our attention. We add fuel for the 
heat units it gives up on combustion. It is 
also added to support the burden and to 
maintain the proper melting points. To do 
this a careful watch of the melting conditions 
must lie maintained. It to quite possible to 
spoil an otherwise good heat by the improper 
feeding of the fuel. It should always lie 
carefully leveled off after each charge to in 
the cupola or slightly dished. By dished I 
mean it should be drawn toward the outer 
edge or against the lining, leaving a slight 
hollow in the centre. By charging in this 
manner more resistance to offered to the blast, 
which escapes more or less freely around this 
part of the furnace. It sometimes happens 
that the coke l>ed in the melting zone becomes 
uneven and it to at once necessary to rebuild 
it to the proper and uniform height This 
can lie done most effectively by adding a few 
hundred pounds of extra coke over the weak 
spot when only half of the iron charge is in the 
cupola, then finish charging the balance of 
that iron charge and proceed as usual. The 
extra coke is added when one-half of the iron 
charge to in the cupola to insure its being 
placed and retained in the proper position in 
the cupola. In a short time, depending on 
the speed of melting, this extra coke will be 
down to the melting zone and will very 
materially rebuild that part of the bed.

It is very important, for economical rea
sons, that the melting proceed as even and 
regular as is possible, for the result of bad 
melting manifests itself throughout the 
entire plant and to the cause of otherwise 
valuable castings being thrown out on the 
scrap heap.

Use or Limestone.
To keep the furnace open and free for 

a long period of time, the dirt of the charges 
must be separated and removed from the iron. 
This to both easily and cheaply effected by 
adding a substance along with the charge that 
will unite with this foreign matter and become 
so fluid that it may be drawn from the cupola. 
The substance commonly employed is lime
stone, although other materials can be used. 
This limestone should be broken to about the 
size of eggs.

There are many different grades of lime
stone, and before a furnaceman can decide 
intelligently what to wanted he should obtain 
a complete chemical analysis of the particular 
kind he desires to use.

Burning the Shell.
The use of limestone, however, to not 

altogether without limit, for too much stone 
is as bad or worse than too little, The re
peated large doses of limestone are apt to 
cause the cupola to burn through the shell. 
The writer remembers one experience of this 
character. He was working on a 100- 
inch cupola, lined to 81 inches at melting 
zone, melting 22 tons of iron per hour for 
several consecutive hours, when the report 
came up that the cupola had gone through 
the shell. It was necessary to act quickly, 
and this to what was done. About 16 or 18 
lining brick were placed, in the cupola on the 
top of the iron charge, over the place where 
the cupola had eaten its way through. 
These brick were allowed to descend along 
with the other charges. While they were 
descending, the hole (which was about 4 
inches above the wind box) was stopped with 
mud and the outside cooled with stream of 
water. When the brick reached this place 
they lodged in the depression of the lining, 
and were found there next morning, having 
performed the work intended for them. The 
heat was finished successfully, after taking 
the blast off for about 10 minutes only, while 
mud was being placed in the hole.

Character of Slag.
it to possible to completely change the char

acter of the slag. If the mixture carries’a 
large percentage of sulphur which requires 
let us say 100 pounds of stone to produce a 
low sulphur iron (the stone effecting the 
removal of some sulphur) and we drop the 
amount of stone to 40 or 50 pounds per 
charge, or even less, the iron will be changed 
from soft to hard or even white iron. I am 
speaking now of a heat of 10 or 12 hours' 
duration. For a heat of but an hour or 
so, little stone if any will lie required, but 
for a heat of several hours or even days 
special precautions must be taken in order 
to keep the quality of the iron the same.

Lining the Cupola.
The best brick made from silica sand 

should be used for lining, and the patching 
material should be of the best. This material 
or mud should be mixed dry, for a more 
intimate mixture can be obtained in this way 
than when it is first wet and then mixed. 
Experience has proven that less fire-clay to 
necessary when handled this way than when 
mixed wet. After mixing it should be wet 
down and allowed to remain over night 
before using. In this way the plasticity of 
the clay is at its highest.

It is not uncommon to go into a cupola
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a short time after patching up and see the 
patching full of cracks where drying has 
set in. This allows an escape of heat from 
the melting zone and should not occur. It 
is very probable that the mud used for this 
patching was mixed or made up after first 
being wetted.

Cupola Dimensions.
The form of lining should be regular and 

should not have offsets in its contour. It 
should be kept to as near a standard form 
as is possible ; this form to be determined by 
careful experimenting with each cupola as no 
two cupolas work exactly alike. As to the 
dimensions of a cupola, of course, the work 
to be done must be considered, but it is better 
to get a larger cupola and line it down to the 
size wanted than to try to force a smaller

Amount or Air and Coke.
For every pound of coke burned to com

plete combustion, 150 cubic feet of air is 
required, and in good practice one pound of 
coke will melt nine pounds of iron, so that to 
melt one pound of iron, 16 pounds of air will 
be necessary, or alxiut 32,000 cubic feet per 
ton of iron melted. This air is heated by 
passing through the incandescent coke and 
carries that heat upward, heating the stack 
above the melting zone and finally passes out 
at the top of the stack. If the rate of driving 
be so fast as to drive more air into the cupola 
than is required to melt with, a larger loss 
of heat occurs. This extra amount of heat 
will be taken from the iron, where it belongs, 
and thus lower the temperature at which the 
iron is melted. Additional fuel in this case is 
of no benefit as the amount of fuel that can 
be used is limited to the dimensions of the 
cupola, so that to drive the blast faster than 
the cupola can take care of it results in a 
greater loss than would at first thought be 
considered possible.

Pressure of Blast.
The pressure should very seldom be higher 

than 18 ounces per square inch, and a lower 
blast is desirable, say 14 ounces or even 12 

ounces. In order to determine the proper 
blast pressure for a given cupola, samples 
should be taken of the gases, about a foot 
below the charging doors, and a chemical 
analysis made. This sampling should be 
done while the cupola is running normally 
and should extend over two or three days'

When once the proper maximum pressure 
suitable for a given cupola is obtained, it 
should be a strict rule of the foundryman 
never to allow the pressure to exceed that 
amount, lie thus not only secures more 
uniform iron but a more economical melting, 
in being able to utilize more heat than he 
otherwise could.

Economy in Melting.
On a heat of 100 tons per day, 3,200,000 

cubic feet of air will be required. Should 
more than this amount be forced into the 
cupola it would only carry heat away. 
Ivet us say, for argument, that 1,600,000 
cubic feet of air was forced into the furnace, 
over and above the amount actually required. 
Let us again say that the temperature at 
which the air leaves the charges at the charg
ing doors is 325 degrees Fahr., and that the 
temperature of the blast entering cupola was 
25 uegrees Fahr. Then, reducing the excess 
air to pounds, multiplying by specific heat and

dividing by 12,000 B.t.u. (average available 
heat units from one pound of foundry coke) 
we find it takes 760 pounds of dry coke to 
supply the heat carried away by this excess 
blast. In other words, forcing an excess 
of 600,000 cubic feet of air per day carries 
away the heat liberated by 760 pounds of 
coke. Extending this for a year of 300 
working days, we have mi enormous total of 
228,000 pounds of wasted fuel, enough to 
melt 1,026 tons of iron. This is perhaps more 
than actually occurs in practice, but has 
purposely been made large in order to show 
how big an item of waste heat might result.

To avoid this useless expenditure a careful 
comparison of working conditions, day by 
day, should be kept, and it is a most excellent 
plan to plot these different conditions on cross- 
section paper. In that way a very ready 
oteervation may be made and ofttimes shows 
the fumacemen conditions existing that 
would have gone by unnoticed.

Making Up Mixtures.
One of the most, if not the most, important 

question that bothers a cupola manager is 
that of the mixture. It is necessary to 
obtain a mixture that will produce the cast
ings desired, and in the attempt to meet com
petition as to quality foundrymen generally 
use a large percentage of pig iron in their 
mixture. Some managers go so far as not to 
allow the use of their own scrap, while others 
may be more lenient and permit a small per
centage of their own scrap in the charge. As 
to the use if pig iron there can be no question, 
but it is not necessary to confine oneself to 
pig iron exclusively. In fact some mixtures 
are much letter without a large amount of 
pig iron present. At one of the largest foun
dries in the country, making a high-class 
article, it is seldom that the pig iron is allowed 
to reach as high as 25 per cent, of the total 
charge, yet their product withstands shocks 
and strains that few castings are called upon 
to endure. The balance of that mixture is 
made up of scrap.

Saving by Chemical Analysis.
When once the theory of mixing irons is 

understood it is not hard to obtain a casting 
fully representative of the estimated analysis. 
Permit me to say here that by the use of 
chemical analysis many seemingly impossible 
things are brought alxiut. So great is the 
standing of the chemical laboratory among 
the foremost foundries that it would be use
less to try to dissuade them from its benefits. 
In no other way cmi bo uniform a quality of 
iron lie produced, and w hen once the foundry- 
man decides to employ the information un
folded by a careful analysis he seldom goes 
back to the old way of “ hit and miss.”

At one foundry, making car-wheels, a 
saving of $80,000 per year w as made. This 
was effected by carefully watching the 
market prices of material and employing a 
chemist to calculais the mixtures according 
to these market prices. If one kind of scrap 
increased in price, the amount used per charge 
was decreased and the kind of scrap which 
was less hi price substituted. This substitu
tion was immediately followed by a chemical 
analysis of the castings, and any variations 
noted in the mixture could be quickly 
corrected.

Composition of Mixture.
Now as to the composition of the mixture 

and how obtained. First it will be well to 
review the elements commonly occurring in

cast iron. These are the carbons (hardening 
and graphitic), silicon, sulphur, manganese 
and phosphorus. The carbons are controlled 
largely by the silicon; sulphur effects the 
silicon by neutralizing its effect on the car
bons; manganese is antagonistic to the 
action of sulphur and may even go so far as to 
eliminate a large portion of it; phosphorous 
is there by right of way and resists all efforts 
at elimination. As to the desirable amount 
of each of these elements only individual cast
ings will determine, yet there is a limit, both 
maximum and minimum, which should be 
regarded. For instance, silicon should be 
present to some extent in order that the 
carbons may liecome separated. In chilled 
dustings, for frictional wear, sulphur should 
be fairly high in order to produce a very hard 
wearing surface. For car-wheel work, sul
phur may be as high as 180 per cent, and not 
be detrimental, but for soft work the sulphur 
should be kept below 100 per cent. This 
low sulphur permits the silicon to separate 
the carbons, or strictly speaking allows more 
hardening carbon to change to graphitic 
form, which might as well be called softening 
carlxin. Each of these elements has an effect 
on the shrinkage of the castings.

The Elements and Shrinkage.
1 have prepared a chart which shows the 

effect on shrinkage of the different elements. 
One striking peculiarity revealed by this 
chart is the fact of the great influence of com
bined carlxin on shrinkage. In no other 
element do we find so great a power over 
shrinkage. Increasing this combined carbon 
increases shrinkage; manganese reduces it, 
as does silicon. Sulphur also increases it, but 
may be controlled somewhat by manganese. 
Without going any farther into the effects of 
the elements on the physical qualities of the 
metal I would say that to lie able to produce 
good castings an understanding of these effects 
should be obtained. It is by this means that 
the status of gray iron may reach the high 
standard that its brother, cast steel, has 
attained. There are no less possibilities for 
gray iron thmi for steel, but it will require 
the united efforts of intelligent men to raise 
the standard of cast-iron castings to a point 
approaching the quality of steel castings.

Careful operations of detail work in and 
around the cupola will very greatly tend to 
a more uniform product, and the time will 
not be tyr,distant when the cupola will force 
the steel castings to find new pastures, and 
the thanks of it all will be to those foundry 
men whose hearts have been in the work and 
who are not satisfied with less than the best.

Building News
Alberta.

DIDSBURY.—A by-law will lie prepared 
calling for a debenture of $2,000 or $2,500 
to erect a suitable building to contain a small 
fire hall, council chamber, lock-up, reading 
room and library.

CALGARY.—A permit has been issued 
to H. Thompkins for the erection of a three 
story businese block.

New Brunswick.
ANDOVER.—The general store of J. E. 

Porter A Sons here, together with the adjoin
ing store, have been completely destroyed by 
fire.
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CAPTAINS OF INDUSTRY
Opportunities lor Business. News of Building or Enlargement of 
Factories, Mills. Power Plante, Etc.—News of Railway and Bridge 
Construction—News of Munldpsl Undertakings—Mining News.

BUILDING NEWS.
Ontario.

ST. CATHARINES—The large two story 
warehouse of the Welland Vale Mfg. Co., 
with its contents, was destroyed by first last 
week, at a loss of $5').000

KEEWATIN.—The Bay City Hotel and 
Messrs. Allen Bros.’ bakeshop here have 
l»een destroyed by fire.

BERLIN.—The two wings of St. Jerome’s 
College here, which were recently destroyed 
by fire, will be rebuilt in the spring.

WINDSOR.—The Lufkin Rule Co., here, 
have decided to erect a large addition to their 
building next spring.

ST. THOMAS—A by-law will lie submitted 
to the ratepayers of St. Thomas in January 
next for the purpose of authorizing the erec
tion of septic tanks for the city sewer.

NEW LISKEARD.—The Local Library 
Board is making application to Andrew 
Carnegie for the erection of a library building 
at a cost of $3,000.

LISTOWEL.—-The ratepayers have ap
proved a by-law granting a loan of $25,000 
to the Morris Piano Co., for the rebuilding of 
their factory.

LONDON.—A by-law to raise $0,000 by 
del>enture8 will be submitted to the rate
payers on January 4 for the erection and 
equipment of public swimming baths in this

OTTAWA.—-The Fire & Light Committee 
will ask the Board of Control to build a new 
fire station in New Edinburgh next season.

STRATFORD.—The Collegiate Board are 
in favor of building an addition to the present 
school at an estimated cost of about $15,000. 
The matter will be presented to the new city 
council early next year.

TORONTO.—A new stone and brick 
church will be erected by the congregation of 
Christ’s church.

TORONTO.—A permit has been issued 
for additions to the Howard Park Avenue 
school to cost $13,988.

TORONTO.—G. Henderson has obtained 
a permit to build a two story brick veneer 
public hall on Essex Street at a cost of 
$3,600.

TORONTO.—A three story brick store 
will be erected on the corner of Albany 
and Bloor Streets by P. L. Slayer.

TORONTO.—A permit has been granted 
to T. N. Miller for a three story brick store 
and dwelling on Wilton Avenue at a cost of 
$6,500.

ST. CATHARINES—The city council on 
December 15 appropriated a grant of $1,000 
for the inauguration of a local sanitarium 
for consumptives, and Mayor Campbell has 
been authorized to forward the necessary 
provisional by-law to the Provincial Secretary 
for approval.

ST. CATHARINES.—The building for
merly occupied by the Woodbum Sarnen 
Wheel Co., has recently been destroyed by 
fire.
Quebec.

MONTREAL.—Rodolphe Forget, M.P., 
honorary colonel of the 65th French-Canadian 
Regiment, has subscri!>ed $5,000 towards the 
erection of the new armory which will cost 
$100,000.

W5RDUN.—The Protestant Hospital for 
the insane lias been damaged by fire to the 
extent of $30,000.

MONTREAL—Alex. MacKay, Oldfield 
Avenue, Montreal, has taken out a permit 
for the erection of an apartment house at a 
cost of $12,000. J. S. Smith is the architect.

MONTREAL.—The Dufferin School, St. 
Urbain Street, here has been damaged by 
fire to the extent of $2,000.

QUEBEC.—The Roman Catholic parish 
church at St. Ambrose, Indian Lorette, near 
here, has lieen destroyed by fire. The loss is 
estimated at $100,000.

MONTREAL.—Three electric cars were 
destroyed by fire at the car barns of the 
Montreal Street Railway Co. on the night of 
the 10th inst.

MONTREAL.—The large jewellery estab
lishment of Henry Birks & Sons, Phillips 
Square, was damaged by fire. Loss about 
$200,000.

MONTREAL.—La Banque Nationale have 
purchased from the Judah Estate the pro
perty at the rear of their offices on St. James 
Street facing on Fortification Lane and Place 
d’Armes Hill, for $40,000, and will erect a 
new building thereon next spring.
Saskatchewan.

WAINWR1GHT.—Plans have been pre
pared by E. Stimpson for a two stoiy addition 
to the Wainwright hotel here.

SASKATOON.—D. W. Beaubicr, owner 
of the Empire Hotel here, will build an exten
sive addition to be of red brick construction 
next year.

SASKATOON.—The Bank of Montreal will 
erect a new building here in the spring.

KELL1HER. Mr. C. H. Prest, KeUiher, 
will at once rebuild his liardware store which 
was recently destroyed by fire.

CARLYLE.—The Farmers’ elevator here 
has lieen completely destroyed by fire.
Manitoba.

GLEN BORO.—The Northern elevator here 
has recently been destroyed by fire.

WINNIPEG.—The Burrows block at the 
comer of Main Street and Burrows Avenue, 
has been practically destroyed by fire. Ixiss 
is estimated at $20,000.

WINNIPEG.—The Molsons Bank Building 
has been damaged by fire to the extent of 
$20,000.

WINNIPEG.—The T. Eaton Co., Winni
peg, will erect a warehouse at the comer of 
Hargrave and Graham Avenue.

BRANDON.—The Canadian Northern 
Railway will in the near future commence 
the erection of the proposed new depot and 
freight sheds. The estimated cost of the 
depot is $45,000.
British Columbia.

NANAIMO.—The Imperial Laundry Co. 
arc considering the erection of a solid concrete 
building. Plans are lieing drawn by Mr. 
A. W. Bowman, architect, for the Western 
Fuel Co.

VANCOUVER.—Plans have lieen sub
mitted by the medical health officer for the 
proposed new isolation hospital at a cost of 
about $55,000.

WATERWORKS, SEWERS, SIDEWALKS.
Ontario.
WALLACEBURG. — The town council 

is contemplating the installation of a water
works system here. It is estimated that the 
cost would be about $90,000.

PEMBROKE.—The council may submit 
a by-law to the electors to either install a 
new intake pipe at a cost of $50,000 or to 
have slow filtering sand at a cost of $90,000.
Quebec.

MONTREAL.—Tenders for sewer construc
tion will be received until Deceml>er 11, by 
John R. Barlow, city surveyor.

STRATFORD.—Sewers will !>e constructed 
along several streets in this city in the near 
future.
Saskatchewan.

ASQUITH.—A by-law will lie submitted 
to the ratepayers here for the purpose of 
authorizing the raising of the sum of $16,000 
by debentures for local improvements.

YORKTON.—The ratepayers have en
dorsed a by-law providing for the raising of 
$17,000 for additional waterworks connec-

MILL AND FACTORY EQUIPMENT. 
Ontario.

WELLAND.—A large factory will l>e 
erected here for the manufacturing of farm 
implements by the Dane Mfg. Co., of Ottum
wa, Iowa. The estimated cost of the plant 
is $250,(KM).

TORONTO.—The Toronto Plaster & 
Supply Co.’s factory, Florence Street, has 
recently been destroyed by fire. Loss, $2,100.

TORONTO.—A permit has been taken 
out by M. P. Warren, 90 York Street, for the 
erection of a two story brick factory at 782 
King Street, at a cost of $5,000. H. R. 
Barbor is the architect.
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WINDSOR.—The Heely Mfg. Co. have 
decided to erect a new building here.
Quebec.

LI MOI LOU.—It is stated that the Cana
dian Northern Railway will build their new 
shops here at a cost of $250,000.

HULL.—A large sawmill will be erected 
here in the spring by the McMaster Lumber 
Co., of Kemptville, Ont.

British Columbia.
VANCOUVER.—The Royal City mills 

will be rebuilt at once. Plans have already 
been prepared.

BRIDGES AND STRUCTURAL STEEL. 
Ontario.

PETERBORO.—Plans have been prepared 
for a new bridge to span the Otonabee River, 
at Smith Street. The estimated cost is 
$49.000.

STRATFORD.—Plans have been prepared 
for the erection of a new concrete railroad 
bridge on the Ow«n Sound line near the 
waterworks here. * ne bridge will tie con
structed next year.

Manitoba.
WINNIPEG.—The ratepayers have voted 

on a by-law to raise $400,000 to replace the 
Louise bridge, enlarge the Main Street bridge 
and construct a new bridge across the 
Canadian Pacific Railway yards at Brown and 
Brant Streets.

POWER PLANT OPPORTUNITIES. 
Ontario.

BARRIE.—-The ratepayers will vote on 
January 4 on a by-law to issue $12,000 
44 per cent. 20 year debentures for electric 
light purposes. C. Donnell is town clerk.

PORT ARTHUR.—The city council are 
said to lie purchasing a new 4,000 light 
generator.

TRADE NOTES.
Ontario.

TORONTO.—The Smart-Turner Machine 
Co., Limited, Hamilton, have supplied the 
Robt. Simpson Co., Toronto, with a pair of
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their duplex outside packed plunger pumps, 
with pot valves.

GOLD ROCK.—The Imperial Gold Mining 
Co. have installed a steam-driven Ingersoll- 
Scrgeant air compressor.
Quebec.

STE. THERESE. -The plant of the Do
minion Furniture Co. is being equipped with 
sprinkler system by the General Fire Ex
tinguisher Co., Montreal.

VERDUN.—-The contract for eleci ;c wir
ing for the new Muncipal Building has been 
awarded to the Sayer Electric Co., Montreal. 
Mr. Isaac Collins is the general contractor, 
and y Vicar & Heriot are the architects.

SHERBROOKE.—The General Fire Ex
tinguisher Co., Montreal, are installing 
sprinkler systems for the Paton Mfg. Co., the 
Canadian Rand Co., and the E. & T. Fair
banks Co., of Canada, Limited.

The plant of the Anglo-Canadian Pulp & 
Paper Co., Newfoundland, is lieing equipped 
with sprinkler system by the General Fire 
Extinguisher Co., Montreal.

MONTREAL.—The Smart-Turner Ma
chine Co., Limited, Hamilton, arc supplying 
a compound duplex pumping engine to the 
Intercolonial Railway at Montreal.

The Ingersoll-Sargeant Co., of Canada, 
Limited, Montreal, have recently shipped a 
compound belt driven compressor to the 
Dominion Mining Co., Nova Scotia, and a 
straight line compressor to the Ponhook Gold 
Mining Co., Tangier, Halifax Co., N.8.

MONTREAL.—Contract for the iron strains 
in the new Lyman building has been secured 
by Mr. F. A. McKay, 251 Elgin Avenue. 
Messrs. Mitchell & Creighton, Inglis Bldg., 
are the architects.

MONTREAL.—The new Bank of Com
merce Building, St. James Street, is being 
floored with Terrano patent flooring by the 
Eadie-Douglas Co.

MONTREAL.- All the iron pipe of the 
old Grand Trunk offices, Point St. Charles, 
recently demolished, has been purchased by 
the Imperial Waste & Metal Co., 5-9 Queen 
Street, Montreal, who will resell it in large or 
small lots.

ST. LAMBERT.—The new pen factory of 
the L. E. Waterman Co., Limited, commenced 
operations last week.

MONTREAL.--The plant of the Lang 
Packing & Provision Co. is lieing floored with
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Doloment, by the Montreal Doloment Co., 
Mark Fisher Building.
Nova Scotia.

DARTMOUTH.—The Canadian Rublier 
Co. have obtained a contract from the town 
council for the supply of 500 feet of fire hose.

TRURO.—A sprinkler system is being 
installed for the Truro Knitting Co., by the 
General Fire Extinguisher Co., Montreal.
Manitoba.

WINNIPEG.—The waterworks depart
ment is installing an Ingersoll-Sergeant air 
compressor in the waterworks for pumping 
purposes. This is the fourth well equipped 
with these compressors by the city.

British Columbia.

NORTH VANCOUVER—The Canadian 
Pipe Co., here, have obtained from the city 
a contract for 10,000 feet of 4 inch wire 
wound stave pipe to be used for distribution 
purposes.

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

Friction Clutches.—Catalogue G of the 
Hill Clutch Co., Cleveland, O., describing 
the two types of friction clutches now made 
by this firm. It has been the aim of the firm 
to make this catalogue a standard for all 
interested in friction clutches. Complete 
detail information has been accurately listed, 
including horse power capacities, space re
quired on shaft, cost of extra parts, etc. 
This firm have in preparation a new edition 
of a general catalogue covering their complete 
line of power transmission machinery.

Rock Drills.—A very attractive catalogue 
of Ingersoll-Sergeant of Canada, Limited, 
Montreal, showing their rock drills and 
mountings for mining, tunneling, quarrying 
and general rock excavation. The Sergeant 
Auxiliary valve drill is illustrated and des
cribed in detail, including all the parts. 
Detail information concerning the Sergeant 
“Universal” tripod and the quarry bar are 
also described in detail. The latter part of 
the catalogue is devoted to blacksmiths’ 
tools and air compressors. This is a catalogue 
those interested should have on file.

Canadian Manufacturers Buyers9 Guide
Advertiser» are requested to keep us Informed as to what they sell. »
A nominal rate of SI.OO per line Is charged to non-advertisers.

Abrsslve Materials.
The Canadian Fairbanks Co., Mon-

Canadian Hart Wheels, Limited, Ha
milton.

F. B. Stevens, Detroit, Mich.
Alloys.

Goldschmidt Thermit Co., Toronto.
Barrels Tumbling.

Northern Engineering Works, Detroit. 
The Smart-Turner Machine Co., Ha

milton.

Belt. Tighteners.
Dodge Mfg. Co., Toronto.

Belting. Leather.
Canadian Fairbanks Co., Montreal. 
Sadler A Haworth, Montreal.

Bending Machinery.
John Bertram A 80ns Co., Dundas. 
E. W. Bliss Co., Brooklyn, N.Y.
A. B. Jardine A Co., Hespler, Ont. 
London Machine Tool Co., Hamilton.

Hamilton Facing Mills Co., Hamilton

Bolt and Nut Machinery.
John Bertram A Sons Co., Dundas, 
London Machine Tool Co.. Hamilton

Boring and Turning Mills.
John Bertram A Sons Co., Dundas. 
London Machine Tool Co., Hamilton.

Brass Melting Furnaces.
Hamilton Facing Mill Co., Hamilton,

Brushes, Foundry.
Hamilton Facing Mill Co., Hamilton 
F. B. .Stevens, Detroit, Mich.

Bulldozers.
John Hetram A Sons Co., Dundas. 
London Machine Tool Co., Hamilton.

Burners, Core Oven. 
Hamilton Facing Mill Co., Hamilton.

Canners’ Machinery.
E. W. Bliss Co., Brooklyn. N Y. 
Brown Boggs Co., Hamilton.
Jeffrey Mfg. Co., Columbus, <).
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NORTHERN [NOINTONG WORKS 
DETROIT WQIIOAN ~ VS. A.

NORTHERN 
lCRAN E5I Holsts ofElectric or Hand

NY TYPE All Kinds

If you are in need of Cranes of any kind, whether Electric or Hand Power, 
“The Northern” Cranes are worth your investigation. We make a complete 
line, modern in design and with many features of interest to your practical men.

We are on the Canadian border, with excellent facilities for shipping into the 
Canadian territory. Write us when you need a Crane or Hoist of any kind.

NORTHERN ENGINEERING WORKS,
Detroit. Mich.U.S.A.

Let us quote on your requirements

NORTHERN ENGINEERING WORKS.
Detroit, Mich.U.S.A.

CRANES, CUPOLAS, OVERHEAD TRACKS, Etc.

Machinery and Equipment for Foundries
We design and equip complete Foundry Plants. We
make and sell a line of superior Machinery for Foundries

Newten Cupola 
Ladles
Trucks and Industrie 
Tumbling Barrels

Elecrlc Hoists 
Air Hoists
Elevators (Foundry)

Bulletin No. 51 
•• 62

I R.R. " 72
“ 82
•• 20“ 21
“ 84
“ 45

When Writing Advertisers Please Mention The Canadian Manufacturer.
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Can. Industrial.
Haromant Steel Car A Engineering 

Works, Hamilton.
Hamilton Facing Mill Co., Hamilton.

Drilling Machines
John Bertram A Sons Co., Dundas. 
The Canadian Fairbanks Co.. Montreal 
Ixmdon Machine Tool Co., Hamilton.

Castings, Brass.
Chadwick Bros., Hamilton.
Reid Foundry A Machine Co., Inger-

Castlngs, Orey Iron.
Dodge Mfg. Co., Toronto.
Reid Foundry A Machine Co., Inger- 

soll.
Smart-Turner Machine Co., Hamilton.

Castings, Malleable.
McKinnon Dash A Metal Works Co., 

tit. Catharines.
Smith’s Falls Malleible Castings Co., 

Smith’s Falls.
Castings, 8eml Steel.

Reid Foundry Machine Co.. Ingersoll.
Centreing Machines.

John Bertram A Sons Co., Dundas. 
Ixmdon Machine Tool Co., Hamilton.

Charcoal.
Hamilton Facing Mill Co., Hamilton. 
F. B. Stevens, Detroit. Mich..

Chucks, Drill and Lathe.
John Bertram A Sons Co., Dumlas. 
London Machine Tool Co., Hamilton.

Conveyor Machinery.
Dodge Mfg. Co., Toronto.
Jeffrey Mig. Co., Columbus, O. 
Smart-Turner Machine Co., Hamilton.

Coping Machines.
John Bertram A Sons Co., Dundas, 
Ixmdon Machine Tool Co., Hamilton.

Corundum Wheels.
Canadian Hart Wheels Co., Hamilton.

Core Compounds. 
Hamilton Faring Mill Co., Hamilton. 
F. B. Stevens, Detroit.

Cor»-Making Machines.
Hamiltor .icing Mill Co., Hamilton. 
F. B. titev« us Co., Detroit.

.’lore Ovens.
Hamilton Facing Mill Co., Hamilton. 
F. B. Stevens, Detroit.

Cranes
Hamilton Faring Mil Co., Hamilton. 
Northern Engineering Works. Detroit. 
Smart-Turner Machine Co., Hamilton.

Crucibles
Joseph Dixon Crucible Co., Jersey 

City, N. J.
Goldschmidt Thermit Co., Toronto. 
Hamilton Facing Mill Co., Hamilton. 
McCullough-Dalsell Crucible Co., 

Pittsburg, Pa.
F. B. Stevens, Detroit.

Cupolas.
Jules de Clercy, Montreal.
Hamilton Facing Mill Co.. Hamilton. 
Northern Engineering Works, Detroit.

Cupola Supplies.
Hamilton Facing Mill Co., Hamilton. 
Northern Engineering Works, Detroit. 
I 1 Stevens. Detroit.

Cuttlng-oO Machines.
John Bertram A Sons Co., Dundas. 
London Machine Tool Co., Hamilton.

Cuttlng-off Tools.
London Machine Tool Co., Hamilton.

Dies
W. H. Banfield A Son, Toronto. 
E. W. Bliss Co., Brooklyn, N.Y. 
A. B. Jardine A Co., Hespeler.

Draft, Mechanical.
W. 11. Banfield A Sons. Toronto. 
Butterfield A Co., Rock Island, Que. 
A. B. Jardine A Co., Hespler.

Drawn Steel, Cold.
Canadian Drawn Steel Co., Hamilton. 
Vnion Drawn titeel Co., Hamilton.

Drills, Bench.
London Machine Tool Co., Hamilton.

Drills, Blacksmith.
A. B. Jardine A Co.. Hespeler.
I/ondon Machine Tool Co., Hamilton.

Drills, Hand.
A. B. Jardine A Co., Hespeler.

Drills, Sensitive.
D. McKenzie, Guelph.

Drills, Twist.
Whitman A Barnes Mfg. Co., tit. 

Catharines.
Dump Cars.

Hamilton Facing Mill Co., Hamilton. 
Hammant titeel Car A Engine Works, 

Hamilton.
Jeffrey Mfg. Co., Columbus, O.
Arthur Koppel Co., New York.

Emery Wheels.
Canadian Hart Wheels, Limited, 

Hamilton.
Hamilton Feeing Mill Co., Hamilton. 
F. B. Stevens, Detroit, Mich.

Emery Stands.
D. McKenzie, Guelph.

Emery Wheel Dressers.
Canadian Hart Wheels, Limited, 

Hamilton.
Hamilton Facing Mill Co., Hamilton.

Excavating Machinery.
Jeffrey Mfg. Co., Columbus, O.

Fire Brick and Clay.
Hamilton Facing Mill Co., Hamilton. 
Ontario Lime Association, Toronto. 
F. B. Stevens. Detroit, Mich.

Forgings, Drop.
Canadian Billings A Spencer Co., 

Welland, Ont.
E. W. Bliss Co.. Brooklyn, N.Y.

Forgings, Light and Heavy.
Hamilton titeel A Iron Co., Hamilton.

Forging Machinery.
John Bertram A Sons Co., Dundas.
E. W. Bliss Co.. Brooklyn, N.Y 
Ixmdon Machine Tool Co., Hamilton.

Foundry Coke.
F. B. Stevens, Detroit, Mich.

Foundry Equipment. 
Hamilton Facing Mill Co., Hamilton. 
Northern Engineering Works, Detroit.
F. B. Stevens, Detroit, Mich.

Friction Clutches.
Dodge Mfg. Co., Toronto.

Northern Engineering Works, Detroit. 
F'. B. Stevens, Detroit, Mich.

Horaburgh A Scott Co., Cleveland.
Graphite.

Joseph Dixon Crucible Co., Jersey 
City, N.J.

Hamilton Facing Mill Co., Hamilton. 
International Acheeon Graphite Co., 

Niagara Falls, N.Y.
F. B. Stevens, Detroit, Mich.

Grinders.
W, H. Banfield A Son, Toronto. 
Canadian Hart Wheels Co., Hamilton.
D. McKenzie, Guelph.

Hack Saws.
The Canadian Fairbanks Co., Mon-

D. McKenzie Co., Guelph.
Hammers, Drop.

W. H. Banfield A Son Co., Toronto.
E. W. Bliss Co., Brooklyn, N.Y. 
Ixmdon Machine Tool Co.. Hamilton.

Hammers, Hand.
Whitman A Barnes Mfg. Co., St. 

Catharines.
I Hammers, Steam.

John Bertram A Sons Co.. Dundas. 
London Machine Tool Co., Hamilton.

Hangers.
Dodge Mfg. Co., Toronto.
The Smart-Turner Machine Co., 

Hamilton.

Pipe Welding.
Goldschmidt Thermit Co., Toronto.

Planers, Standard.
John Bertram A Sons Co., Dumlas. 
The Canadian Fairbanks Co., Mon-

Ixmdon Machine Tool Co., Hamilton.
Planers, Rotary.

John Bertram A Sons Co., Dumlas. 
London Machine Tool Co., Hamilton.

Hoisting Machinery.
1 lodge Mfg. Co., Toronto.
Jeffrey Mfg. Co., Columbus, O. 
Northern Engineering Works, Detroit. 
The Smart-Turner Machine Co., Ha

milton.
Knives, Machine.

Peter Hay Knife Works, Galt. 
Whitman A Barnes Mfg. Co., St. 

Catharines.

Plumbago.
Hamilton Facing Mill Co., Hamilton
F. B. Stevens Detroit, Mich.

Pneumatic Tools.

Hamilton Facing Mill Co., Hamilton.
Polishing Materlals.

Canadian Hart Wheels, Limited, Ha
milton.

Hamilton Facing Mill Co., Hamilton. 
Northern Engineering Works, Detroit. 

Mich.
F. B. Stevens, Detroit, Mich.

Lathes, Engine.
John Bertram A Sons Co.. Dundas. 
The Canadian Fairbanks Co., Mon-

Ixindnn Machine Tool Co., Hamilton. 
R. McDougall Co., Galt.

Lathes, Screw Cutting.
John Bertram A Sons Co., Dumlas. 
London Machine Tool Co., Hamilton.

Link Belting.
Jeffrey Mfg. Co., Columbus.
Jones A Glassco, Montreal.

Malleable Iron Castings. 
Jeffrey Mfg. Co., Montreal. 
McKinnon Dash A Metal Works, St. 

Catharinei.
Smith's Falls Malleable Castings Co., 

Smith’s Falls.
Mandrels.

A. B. Jardine A Co.. Hespeler.
Milling Attachment.

John Bertram A Sons Co., Dundas.
Mining Machines.

John Bertram A Sons Co., Dundas. 
Ixmdon Machine Tool Co.,'Hamilton.

Milling Tools.
London Machine Tool Co.. Hamilton.

Moulding Machines.
Hamilton Facing Mill Co., Hamilton. 
Reid Foundry A Machine Co., Inger

soll.
F. B. Stevens, Detroit, Mich.

Moulding Sand.
Hamilton Facing Mill Co., Hamilton. 
F. B. Stevens, Detroit. Mich.

Hut Tappers.
John Bertram A Sons Co., Dumlas. 
A. B. Jardine A Co., Hespeler. 
Ixmdon Machine Tool Co.. Hamilton.

Nutt.
John Morrow Screw Co., Ingersoll.

OU Stones.
Canadian Hart Wheels, Limited, Ha

milton
tPatent SoUdtors.

C. C. Cousins, Montreal.
Hanbury A. Budden, Montreal. 
Fetherstonhaugh A Co., Montreal. 
Manon A Marion, Montreal.

Patterns.
Hamilton Pattern Works, Hamilton.

Hamilton Steel A Iron Co., Hamilton. 
F. B. Stevens Detroit, Mich.
Pipe Cutting and Threading Ma

Presses, Broaching.
E. W. Bliss Co., Brooklyn, N.Y.

Presses, Drop.
W. H. Banfield A Son, Toronto.
E. W. Bliss Co Brooklyn. N.Y. 
Brown Boggs Co., Hamilton.
Laurie Engine A Machine Co., Mon

treal.
Presses, Forgings.

E. W. Bliss Co., Brooklyn, N.Y.
Presses, Hand.

E. W. Bliss Co., Brooklyn, N.Y. 
Brown Boggs Co., Hamilton.

Presses, HydrauUc.
John Bertram A Sons Co., Dundas. 
I«aurie Engine A Machine Co., Mon

treal.
London Machine Tool Co., Hamilton. 

Presses, Power.
E. W. Bliss Cm, Brooklyn. N.Y. 
Brown Boggs Co., Hamilton, Ont. 
Laurie Engine A Machine Co., Mon-

Ixmdon Machine Tool Co., Hamilton.
Punches and Dies.

W. H. Banfield A Son, Toronto.
E. W. Bliss Co., Brooklyn, N.Y. 
Butterfield A Co., Rock Islam!,
Globe Machine A Stamping 

Cleveland, O.

Butterfield A Co., Rock Island, Que. 
A. B. Jardine A Co., Hespeler. 
London Machine Tool Co., Hamilton. 
R. Me Doug ill Co., Galt, Ont.
I. E. tihantz A Co., Berlin.

A. B. Jardine A Co., Hespeler. 
Ixmdon Machine Tool Co., Hamilton.

Punches, Power.
John Bertram A Sons Co., Dundas.
E. W. Bliae Co.. Brooklyn, N.Y. 
Ixmdon Machine Tool Co., Hamilton.

Punching Machines.
John Bertram A Sons Co., Dumlas. 
Ixmdon Machine Tool Co., Hamilton.

Quarte <ng Machines.
John Bertram ut Sons Co., Dundas. 
Ixmdon Machine Tool Co., Hamilton.

Ball Welding.
Goldschmidt Thermit Co., Toronto.

Rapping Plates.
Hamilton Facing Mill Co., Hamilton.
F. B. Stevens, Detroit. Mich.

Raw Hide Pinions.
Horsburgh A Socvt Co., Cleveland, O.

Butterfield A Co., Rock Island, Que. 
A. B. Jardine A Co., Hespeler.
John Millen A 8on, Limited, Montreal. 
Whitman A Barnes Mfg. Co., tit. 

Catharines.
Riveters, Pneumatic.

ti. W. Bliss Co., Brooklyn, N.Y.
RoUs, Bending.

John Bertram A Sons Co., Dundas. 
London Machine Tool Co., Hamilton.

Rope, Driving.
Dodge Mfg. Co., Toronto.

Sand Blast Machinery.
Hamilton Facing Mill Co., Hamilton.

Sand, Moulding.
Hamilton Facing Mill Co., Hamilton 
F. B. Stevens, Detroit, Mich.

TO BUYERS:
If you do not find any machine shop or foundry equip
ment listed above, write us for names of the makers 
of or dealers in the lines you are interested in-

THE CANADIAN 408 MeKinnon Bldg., TORONTO117847
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era
Will run in a wet 
place and give better 
satisfaction than any 

,/■ other belt made.

WRITE FOR BOOKLET

About “AMPHIBIA 
Waterproof Belting

Sadler & Haworth
TANNKR8 AND MANUFACTURERS

MONTREAL TORONTO

ROOFING
pAINTING a

work. Buying 
the paint 1h 
expense. Both 
are needless If 
your roof Is 
A mat lie.

When you 
finish laying 
Amatite, lake 
away your 
ladder, pick 
up your ham
mer and knife,
fro away and 
cave the roof 

lo take care of 
Itself. A few 
years later you 
may go bai k 
amt look at it 
if you care to, 
but It won't 
be necessary, 
and there 
won’t be any
thing to do.

strong to need protection 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 fart, such roofs depend on 
the paint almost entirely for 
their waterproofing qualities.

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

AniaUte comes In rolls of 110 
square feet ready U lay. N» 
special tools are requ n d, and 
anyone can lay it prop *rly,

A sample of Amatite will be 
forwa-ded free on request. 
Send for it and see how much 
better it is Ilian the kind which 
requl es painting Lo keep tight

THE PATERSON MANUFACTURING CO., LiirHed
TORONTO MONTREAL WINNIPEG 8T. JINN. N.6. NUIMX, N.S

This is due 
lo the fact 

that. Amatite has a real miner
al surface—a surface that is too

UNION DRAWN STEEL CO., Limited
MANUFACTURERS OF

Bright Finished Steel 
Shafting and Shapes

Send for Price Wet
LARGE STOCK OF

Round., or- office and Works
Squares, | ' to 2$ Hexagons, i lo 2,

HAMILTON, Canada

SHAFTING BOLTS and RIVETS
Cold Drawn and Track Bolts

Die Rolled Steel
Rounds, Squares, Machine Bolts

Hexagons and Flats Wood Pipe Rods
Piston Rods, Pump Rods

Get Our Price» cn Any Slxe or Quantity

The CANADIAN DRAWN STEEL CO., limited
HAMILTON, ONTARIO

WMo Wrltl»» Advertiser* Please Meatlea The Oeaadlae
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# » Z THE POINT!

XI

The point of success is reached by making money at both the 
buying end and the selling end.

When you buy STEVENS’ PURE PLUMBAGO you find it 
covers the mold so well and the quantity necessary is so compara
tively small that the good effect is shown in a reduced expense 
account.

My KING KOBE K0MP0UND gives the same effect—no 
blowing, no disagreeable odor, and it is used thirty to forty parts of 
sand to one part compound. Much cheaper than flour and a trouble 
saver.

You see CONNELLSVILLE FOUNDRY COKE advertised ns 
low as one per cent, in sulphur, as though that was unusual. I will 
ship Connellsville Coke analyzing six-tenths of one per cent, in sul
phur. That means a r dug in the discount pile—no hard castings, 
and the breakage of finished product reduced to a minimum.

Therein you save money at the buying end. You arc probably 
taking care of the selling end now.

I manufacture FOUNDRY FACINGS. FOUNDRY SUPPLIES, BUFFING COMPO
SITIONS and PLATERS’ SUPPLIES. When you buy of me you save the middleman’s 
profit. That’s another “ Point.”

X
.«••x

COWING TO THE POINT

FREDERIC B. STEVENS, Detroit, Mich.
FACING MILL

Cor. Isabella Ave. and M.C.R.R.
W\8EHOUT’ AND OFFICE 

Cor. Larnod and Third Sts.
EXPORT WAREHOUSE 

Windsor, Ont.

.
Good
Foundrymen 
Seldom Have 
Dull Iron, But
you MAY have a ladle of 
it some day and be willing 
to give a good deal for 
something to revive it. We 
can provide you with that 
“something.” It’s the

LITTLE DEVIL CAN
filled with THERMIT. When plunged into the 
foundry ladle it burns up, generating sufficient 
heat to revive the entire contents of the ladle.

Write for Pamphlet No. 11-0.

GOLDSCHMIDT THERMIT CO.
103 Richmond Street, W., TORONTO

General Office», 90 West St , NEW YORK
Pacific Coast Branch, 432-436 Folsom St., SAN FRANCISCO

Thermit can fastened to rod

INDUSTRIAL UIL1MS

Don’t lose money on old-fashioned 
equipment

KOPPEL CARS
and

PORTABLE TRACK
Save money In transporting materials 

and finished products

Our Booklet D 31 will tell you how

ARTHUR KOPPEL COMPANY
146 Morris Building, NEW YORK, N.Y.

Large Stock In
New York, Koppel. Chicago, San Francisco, etc.

Whce Wrlllms Adrerlleem Please Heath»» Tiie Canadian Mssufseiurer.
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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.

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

HAMILTON, Ontario Foundry Outfltters

Thp “ RFin ” molding irm nLiu machine

A Hand-Rammed 
Stripping Plate Machine

One user, a superintendent 
who has used all styles of 

10 in. Machine machines, says that the “ Reid ’’
is the cheapest, most rigid and most perfect drawn- 
down machine he ever saw.

Get The Booklet

The Reid Foundry & Machine Go., Limited
INGERSOLL ONTARIO

WE MAKE CASTINGS
Grey Iron
Brass
Semi-Steel

We make a specialty of machine- 
molded castings. We have the men 
and Ihe 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.

Lot Us Quote You

When Writing Advertisers Please Mention The Cnaanlnn Maaalaetarer.
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The Hamilton Steel & Iron Co., Limited
HAMILTON, CANADA

Plow Beams Roy Cfool R.R. Spikes 
Angles uai WICCI R.R. Axles
Washers Pn m I „ _ „ Splice Bars
Bands Dai I I O II Tie Plates

Tire, Toe Caulk and Sleigh Shoe Steel 
Special Shapes for Agricultural Implements

Pig Iron Forgings
Foundry Basic Of Every Description

Malleable Rough or Rough Turned

Nova Scotia Steel and Coal Co., Limited
MANUFACTURERS OF

BRIGHT COMPRESSED STEEL SHAFTING
From % to 5 Inches in Diameter. Guaranteed Siraight 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

Whte Wrules IlnnlMr. rlru, Hullo. The CmiSm HuilKlmr.
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«« BEECH CREER” FIRE 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 an I i rices.

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

B<AINS. Ceylon Plumbago and Klingenburg Crown Clay—the constructive materials of our 
Crucibles and other Plumbago Specialties. The high and uniform quality, treatment in mak
ing and standard of proportions and sizes is the limit of human possibility. Full list and 

prices on request.

McCULLOUGH-DALZELL CRUCIBLE COMPANY, PITTSBURGH, PA. E
FIRE BRICK

CVWYVXHM, .......... ...............................

ALUMINITE 
SILICA
MAGNESIA AND 
CHROME BRICK 

FIRE CLAY SILICA CEMENT ,B. A^CNISITE

Uur factories are ihe most complete In the 
country. Located in PeiuiHylvanla, Ohio, and 
Kentucky-and controlling the largest known 
bodies of Refractory materials for different work. 
Operated by experiewed managers. We manu- 
facture material for all heat work--second to none.

Capacity over Zuu.UOO Brick and Special Shapes 
per nay. Write for cxtalogne.

HYDRAULIC, 
KNUCKLE 
JOINT AND 
POWER SCREW

Send for Catalogue.

PRESSES
The Canadian Boomer 4 Boschert Press Co., Ltd.

No. 1042 St. Catherine St. But, Montreal

For Almost Every 
Purpose Requiring 
Pressure. Write us 
Your Requirements and 
Let us Quote You Prices

SUCCESSORS TOUNITED FIRE BRICK COMPANY Mz&rausr
Manufacturers of HIGH-GRADE CLAY AND SILICA FIRE BRICK

FOR ALL PURPOSES. THERE ARE NONE BETTER

Offices: PITTSBURGH and UNIONTOWN, Penn.

MR. COAL DEALER :
Cold weather will be here any time from this date, and if you are not prepared for the 

emergency we are here for the purpose of helping you out. Shipments promptly made, deliveries 
sure. Prices right for a high grade coal. Preparation unexcelled.

11YOUQHIOQHENY ONLY"

Domestic Gas Steam
WRITE US :

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

Wfcea Writ las Aimtlssn Please Meatlea The
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PRIZE MEDAL 1 HIGHEST A*AflD Fl„UOELPHIA, 1876. FOR SUPERIORITY OF QUALITY, 

SKILFUL MANUFACTURE. SHARPNESS. DURABILITY. 1 UNIFORMITY OF GRAIN

Manufactu era: JOHN OAKEY & SONS. Limited,
Weill gton Will», LONDON, ENGLAND.

Enquiries ihould he addiested to—

JOHN FORMAN, 708, Craig Street, Montreal.

GENUINE EMERY
OAKEY'S Flexible Twilled Emery Cloth. 
OAIIEY S F.int Faper and Glass Paper. 
OAKEY S Emery Paper, Black Lead, etc.

Have you any amall special pieces that are costing you too much to 
make I If so, send uh sample? and ask for quotation.

THE JOHN MORROW SCREW, Limited
In^enollp Ont., and Montres!, Que.

Also operating Ingereoll Nut Co., Limited, Ingereoll, Ont.

Hot Pressed Nuts, Cold 
Pressed Nuts, Set

Engine Studs, Coup
ling Bolts.

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. Phone 2755.

14-16 Mary St., Hamilton, Ont,

PRICES RIGHT

CIGARETTE MACHINES
Made under Le itéra Paient of the Dominion of Canada. 

No. 101.408, Oct. 9th, 1900,
No 101.409, Ocr. 9 h, 1906,
No. 109,9.46, Jan. 28 h, 1908, 

may be obtained in Canada from

Messrs. Robert Gardner & Son, Limited
► azareth street, MONTREAL

S de licornes to manufacture thete machines in 
Canada, to whom all enquiries may be a Idrebsed.

The New York Cigarette Machine Co.
139 Reade Street, NEW YORK

STAMPINGS Special 
Manufacturing 
to Order

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 Silent Partner it an interesting Little Magatine. IVe send 
it Free—When there's a reason.

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

1TIOKEL
THE CANADIAN COPPER COMPANY.

NICKEL for NICKEL STEEL
THE ORFORD COPPER COMPANY.

-- ----- "-

WRITE US FOR PARTICULARS AND PRICES.
General Offices : 43 Exchange Place, NEW YORK.

Whra Writing Advertisers Plei Mention The Canadian Manufacturer.
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6ANADIAN IRON S FOUNDRY CO.
LIMITED

SMALL DIAMETER WHEELS AND AXLES FOR , CAB WHEELS.

CASTINGS OF ALL KINDS
Special

Castings
Flange Pipe

Branches
Hydrants

Valves

Valve Boxes

and General

Head Office: IMPERIAL BANK CHAMBERS, MONTREAL

f'Hamilton, Ont. 
WOrkS Oil St. Thomas, Ont.

[Fort William, Ont.

Montreal, P.Q. 
Three R'vere, P.Q. 
Londonderry, N.S.

[theB.CREENING WIRE C0.ltd]
PERFORATED METALS.

Hamilton, Ont. Montreal, Que.

Perforated Sheet Metals in 
Brass, Copper, Sleel. etc.
All sizes of perfora io is and thickness of 

metils for 
Miners' use,
Grain Cleaning Machinery,
Bee Keepers,
Malt Kiln Floors, Etc.

Albert Manufacturing Co.
MANUKACTURKItS OF TI1K WKLL-RNOWN

1 Hammer 
Brand" Calcined Plaster

HILLSBOROUGH, 3ST.B., Canada.
PATENT ROCK

WALL PLASTER.

Jamee Thomson. J. Q. Allan, Jamoe A. Thomson, Ale*. L. Carts-ore,
i're». and Man. Dir. Vice-Dree. tiuerulary. Treasurer.

The CARTSHORE-THOMSON PIPE & FOUNDRY CO.
— LIMITED

CAST IRON PIPE
3 In. to 60 in. dianieier.

For Water, Cas, Culverts and Sewers ^r.Ti-'Sr Flexible and Flange Pipe
WATS* WORKS SUPPLIES HAMILTON, ONT.

Bank of Hamilton
J. TURNBULL, General Manager

HEAD OFFICE, - HAMILTON, ONT.

Capital. Reserve.

S2,600,000 «2,500,000

Over 90 Branches Throughout the Dom
inion of Canada.

Collection» made in all parta of Canada 
on moat favorable terme

When Wrlllas Advertisers Plei Manufacturer.

974415
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INDEX TO ADVERTISEMENTS
ifo=lneide front cover; ibc=in-ide back cover; obc=outside back cover.

Albert Mfg. Co.. Hillshoro, N.B.................
Aldonin Su el Co., Saull Sie. Marie. Out..

PACK
... 41

8

Bank of Hamilton, Hamilton. Ont ................. 41
Banfleld, XV. H. & 8 .ns, i urunto.....................  4-10
Bartier, Win, 8c Bro., Georgetown, Ont.........
Be.iuhien de Ua>pe, Montreal.......................
Bell Tele|ihm.e Vo................. .................
Bertram, John & Sonr. « o„ inindas. Out......... ofc
Best Steel Castings Co., Montreal.................... 8
BIihk. K. W. Co., B ooklyn. N Y. 11
Holier loHpoeiion & Insurance Co., Toronto... obc
Bourne-Kul er Vo., Cleveland, Ohio.................
Bowman & Connor, Toronto............................ 11
Bradstreels,’ Toronto ...................................... obo
Branceis, C.. Montreal.................................... 11
B istolCo.. XX aierhury, Conn.......................... obc
Brunner. Mmin 8c Co....................................... 37
B-own, Bogg-i & Co , Hunllton................... 3
Budden, Han bury A., Muni real....................... 11
Butterfield & Vo., Hock Island Que............... 4

Canada Chemical Mfg. Co.. London. Onl........ 6
Canada Irnn Kurnaee Co . Muni real............... 8
Canada Hi V t Co.. Mi-m real............................ 11
Canada V ire Goods Xlfg. Co.. Ham'lton. Out. 6 
Can. Boonn r 8c Boacheri Haas • o.. Montreal. 39 
Cansdian Billings 8c Spencer, Limited, Wel

land. Ont..................................................... 3
Canadian ; rawn Steel Co.. Hamilton, Out— 35
Canadian i tlrbanka Co., Monl'eai................. 13
Canadian Hart XVheela, Limited, Hamilton,

Ont............................................................... 10
Canadian Iron & Foundry Co., Montreal ...... 41
Canadian Office and Scnoo! furniture Co.,

Preston, Out................................................ 11
Carr, John, Hamilton. 0"t.. .......................... 40
Ca-wella Color Co.. N w York and Montreal 6
Chadwick Bro#.. Hamilton, Out....................... 10
Cousins, C. C., Montreal................................... 11

D
Dodge Mfg. Co.. Toronto................................. 2
Dominion l ag. Label 8c Ticket Co.. Montreal ** 
Drummond, McCall 8c Co., Montreal.............

T'A wards, Morgan 8c Co., Toronto. 11
K

Ksnaom, C. J., Toronto.................................. 11
Fttherelonhaugh 8c Co.. Toronto. ........ obc

O
Gartshore, J. J., Toronto ............................. H

Gai t-hore-Thomson Pipe 8c Foundry Co.,
H unilimi, Out............................................ 41

Globe Machine Stamping « 'o.. Cleveland.Ohio. 40 
Goldscl.mi-lt Thermit l o., M uitreal. 30
Great We-tern Railway of England...... 42
Greening B. Wire Co., Hamilton, Ont........  41
Gurney Suale Co., Hamilton, Oni................... 10

H
Hamilton Facing Mill# Co.. Hamilton. Ont,... 37
Hamilton Piltern Wuik#. Hamilton, Out....... 10
Hamilton Steel 8c Iron Co., Hamilton, Out.....  3*
Hanson. J. H. Tnley Co.. Mourra)................ 4
H.t) He er, Knlfi- Co.. Galt, Out..................... 8
Ho' sburgh 8c S- ott, Cleveland, Oldo............... 10
Hunt. Robert W. 8c Co., Chicago. Ill............... 11

J
Jard'ne, A. B. 8c Co., Henpeler, Ont................ 10
Johnson, C. H. & Sons. Si. Henry, Que . . 10

K
Kelly's Directories, Toronto and London,

England ...................................................
Kent, H.. Montreal.......................................... 10
Koppel, Arthur Co., New York..................... 36

PAGE
New York Cigarette Machine Co., New York

City ..................................   40
NlohulsChemical Co., Limited. Montreal.. .. 6
Northern Engineering Works, Detroit, Mich. 83 
Nova Scotia Steel 8c Coal Co., New Glasgow,

NS.................................................... ... 38
O

Oakey, John 8c Sons ......................................... 40
thltario Mme Associa'Inn, Toronto................... 10
Ontario Wind H nglne 8c Pump Co., Toronto . 10
Orfo d Copper Co.. Nmw York, N.Y................  40
Otis-Fensoui Elevator Co., Toronto................... 42

P
Parke, Roderick J.. Toronto.............................. 11
Parmeinerflt Bulloch, Qananoque. Ont.......... Hi
Paterson Manufacturing Co .......................... 85
Pennsylvania Fflv Brick Co., Beech Creek, Pa. 39 
Perrin, Win. R., ft Co.. Toronto and Chicago,

III................................................................. 9
»

Reid Foundry Sc Maohlnt Co., Ingersoll.Ont.. 37
Richards Mfg. i o., Mont :ehl, Que.................... 10
Holland Paper Co., Montreal.............................. 11

L
Leslie. A. O. Sc Co., Montreal........................... obc
Lockerby Sc McComb, Mum real..................... 10
Ixmilon Machine Tool Co., Hamilton, Out.__  4
Lowell Crayon Co., Lowell, Mass................... 10

M
Manufacturers' List Co., Toronto................... 11
Mailun & Marlon, Montreal............................  11
Metallic Roofing Co.. Toronto......................... 11
Mill h, John 8c S n. Montreal......................... Ibe
Mitchell, Cha les H.. C.K., Toronto ............... 11
Munonsatn-la River Consolidated Co»lft Coke

Co., Buffalo, N.Y........................................  39
l „.itreal Fire Brick & T -ra Cotta Work#,

Montreal..................................................... 10
Mom real Steel Works. Ltd., Montreal......... 34
Monow, John, Screw. Limited, Ingersoll.Ont. 40 

Me
McVullough-Dalzell Crucible Co., Pittsburg,
McDougall. It. 8c Co.. Galt. ! ! 12
McKen-'le, II., Qnelpli, Out............................ 10
McKinnon Da-h & Metal Works Co, St. Cath

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

Nell, A. C. ft Co., Toronto.................... 11

8
Sadler» Haworth, Montreal...........................
Shnntz, I. K. 8c Co. Bclin, Out.......................
Scott, Krne-t, Montreal...................................
Sieinon H-os.. XViarton, Ont.............................
Smart-Turner Machine Co., Hamilton, Ont... 
Smith's Fall# Malleable Castings Co., Smith’s

Fall#, Out.....................................................
Steven#, Frederic B.. Detroit. Mich .............
Stowe-Fuller Co., Cleveland, Ohio..................

T
Toiànto Paper Mfg. Co.. Cornwall. Ont.. .. 
Toronto Stamp 8c Stencil Wo< ks. Toronto.

1 orente Tenting laboratory, Toronto.......
Trleont Mfg. Co., Roxbury, Mass ............
Traised Concrete Steel Co., Toronto..........

United Fire Brick Co., Pittsburg, Pa.........
W

XValeh. C. B.. Montreal...................................
Whitman 8c Barnes Mfg. Co., 8L Catharines.

Out...............................................................
Williams, A. R., Machinery Co., Toronto.......

35
5

10

Obc

°36
39

3»

11

14
7

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 arran ,ements for Siding Facilities, Conveyance Rates, etc., etc,, may be 
btained from the Chief Goods Manager, MR. T. H. REN DEL. , PADDINGTON STATION, LONDON W.

_______________JAMES C. INCUS, General Manager

OTIS ELEVATORS
FOF ALL DUTIES

Electric, Hydraulic, Belt, Steam 
and Hand Power

Mawufactu**d by

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

Wkra Wrltims Advertisers Please Meat lorn The Caaadlaa Maaataetarer.
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CJRIDE -
xi£ NEW LEATHER PRODUCT

QURIDB GEARS —Non absorbent and consequently not affected by
oil, grease or moisture—will not swell or shrink- 
very silent.

QURIDE LEATHER—A new leather, specially designed for car seat
coverings oilprnof and waterproof - guaranteed 
to outlast any other material — comfortable and 
attractive.

Printed matter, particulars and prices, gladly furnished

JOHN MILLEN & SON, LIMITED
MONTREAL TORONTO VANCOUVER

N.W.H. Pb. Co.

A BARGAIN IN USEFUL INFORMATION
Here are four books containing practical information of every 
day use, sold at the remarkably small price of 25c. each.
You should have one or more of them.

Turning and Boring Tapers
toy Fred. H. Colvin

There are two ways to turn tapers : the right way and 
one other. This treatise has to do with the right way ; it 
tells you how to start the work properly, how to set the 
lathe, what tools to use and how to use them, and forty and 
one other.little things that you should know. Price 25c.

Threads and Thread Cutting
By Colvin-Btobel

This clears up many of the mysteries of thread cutting, 
e'Mph as double and triple threads, internal threads, catch
ing threads, use of hobs, etc. Contains a lot of useful 
hints a. d several tables. Price 25c.

Drafting of Cams
By Louie Rouillion

Every mechanic is interested in Cams, and this shows 
just how to lay them out for any kind of work you may 
have. There is more real information in this little book 
than in others that cost more. Price 25c.

Brazing and Soldering
By Jae. F. Hobart

The only book that shows you just how to handle any 
job of brazing or soldering that comes along ; tells you 
whal mixture to use, how to make a furnace if you need 
one. Full of kinks. Price 26c.

2/, 'se are Publishers Prices and Cannot be Beaten. Send your Order to

Technical Book House
McKinnon Bdg. Toronto

Whes Writing Advertisers Please Mention The Canadian Manufacturer.
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THE WM. H. BRISTOL

ELECTRIC PYROMETERS
Kspecially valuable for use in connection 
with the Hardening. Tempering and An
nealing Furnaces. Write for Catalogues.

THE BRISTOL CO.
WATERBURY, CONN.

Stationary and Marine 
GAS AND GASOLINE
ENGINES

Vertical and Horizontal.

For All Purposes. 

WRITE FOR PARTICULARS.

HAMILTON MOTOR WORKS, LIMITED HAMILTON, ONT.

ror The Best Castings.

“CARRON” 
PIG IRON

All Strengths for any 
Purpose

A. C. LESLIE & CO., LIMITED
MONTREAL

Established 1849

BRADSTREET’S
Capital and Surplus, SI,500,OOO

Offices Throughout the Civilized World.

EXECUTIVE OFFICES,

346 1348 B jadway. New York City.U.S.A
COKRKSFONDKNCH INVITKD.

OFFICES IN CANADA :

Calgary, Alta.

Halifax, N.8. Hamilton, Ont.

London, Ont. Montreal, Que.

Ottawa, Ont. Quebec, Quo.

Bt. John, N.B. Toronto, Ont.

Vancouver, B.C. Winnipeg, Man.

THOMAS C. IRVING, Cen’l Manager Western Canada

TORONTO.

THE BOILER INSPECTION 
and INSURANCE CO. of CANADA

CONTINENTAL LIFE BUILDING

TORONTO

Thirty Years' Experience as Consulting Engineers

Kingston, Ont., June 9th, «905.

THE BOILER INSPECTION & INSURANCE 
CO OF CANADA, TORONTO, ONT.

Dear Sirs :—
Referring to your esteemed avor of the Pth 

Inst., we have been insured for some time in the 
Huiler Inspection and Insurance Compati), and 
are pleased to say that they have alwajs giv en 
us first-class satisfaction. We have had our 
engine indicated by you and have on several 
occasions consulted with you in reference to our 
Steam Plant, and the information has always 
been given in a prompt and.cheerful manner, and 
consider that the services rendered by your 
Engineers and Inspectors are very valuable to 
those who have charge of Steam Plants.

Yours truly.

KINGSTON HOSIERY CO., LTD.

Malleus
Iron

Castings

18

QUALITY AND SERVICE 
GUARANTEED

McKinnon Dash & 
Metal Works Co.,

LIMITED

8T. CATHARINES - ONT.

Smith’s Falls Malleable 
Castings Company, Limited

CAPACITY 8,000 TONS I

MALLEABLE
l\ON

CASTINGS

~ "’s Falls, Ont., Can.1


