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Machinery Edition
OF THE

CANADIAN MANUFACTURER
DEVOTED TO THE PROBLEMS AND NEEDS OF THE MACHINE SHOP, THE FOVXDRY 

AND THE WOOD-WORKING SHOP.

Vm.. 67. No. 8. TORONTO, SEPTEMBER l>:>, 1II08. New Series Vui.. 1. No. 4.

TRAVELLING HEAD SHAPERS 
SINGLE and DOUBLE HEAD 

12 to 26 Inch STROKE
To tape heavy cuts at extreme end of stroke

26-Inch Bertram Double Head Shaping Machine
Built with belt or motor drive. Motors have speed change of 2 to 1, and with speed changes by gearing 

machine will give from 4 to 40 strokes per minute. Maximum stroke 20 inches. Vertical travel of tool-slide. 
8 inches. Machine may be provided with various attachments, including index centers, vise and cone arbor.

THE JOHN BERTRAM & SONS CO., LIMITED
DUNDAS, ONTARIO, CANADA
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2 STANDARD TOOLS
TRIMO PIPE WRENCH

ARK 141

TRADf” TRIM0-PATENTED

THE INSERTED JAW IN THE DROP FORGED STEEL 
HANDLE ADDS SO TO THE LIFE OF THE WRENCH

OUR PAST 
RECORD 

IS
YOUR

GUARANTEE

Send for 

Catalog No. SO

TRIMO MONKEY WRENCH

TRIMO" I O'

Hardinlo J

A NEW
DEPARTURE

THE JAW EXTENDS OUTWARD INSTEAD OF OPENING
TOWARDS THE HANDLE, THEREFORE

ALL FORGED 
STEEL 
CASE- 

HARDENED

, THE LARGER 
I THE NUT 
, THE LONGER 
I THE LEVERAGE

%de TRIMONT MFG. CO. a&SVsV. Roxbury, Mass.

CANADIAN BILLINGS & SPENCER, Limited
WELLAND, Canada

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

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

,

TRADE MARK

Send Blue Prints or Models for Estimates on Your DROP FORGINGS
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The Milwaukee Miller
is a radical departure from old time standards. It cuts 
the cost, increases profits—is the piece-worker’s favorite.

(Made both plain and universal)

This is one of a line of Universal Milling Machines for heavy duty service, having great weight and 
structural strength in comparison with range. Powerful drive through single pulley as shown, or at 
right angles. Electric drive applied without difficulty at any time. All gears and bearings auto­
matically flooded with oil. Every machine equipped with pump for cooling and lubricating the cutters 
and with patent device for returning the cutting lubricant to its reservoir. Wide table for jig work 
with ample bearings for maintained accuracy. Accurate screws with sensitive graduated adjustments— 
all adjusting and feed screws have ball thrust bearings. Dividing wheel double the size usually used- 
accuracy equal to the best.

Ask us for particulars regarding this tool. It’s worth while

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

Manufacturers, Importers and Dealers in

ENGINES, BOILERS, MILL and FACTORY MACHINERY and SUPPLIES



4 THE CANADIAN MANUFACTURER. September 25, 1908.

B.SS.
Presses
Write for 
Prices on 
Presses. 
Dies and 

Tools

The above cut represents our No. 18 Inclinable Power Press, 
with positive knockout in slide and treadle lock

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

Manufacturers of

HIGH GRADE MACHINE TOOLS
LONDON MACHINE TOOL CO.

Limited
HAMILTON, - CANADA

- v-

The Jones & Larson
or Hartness Type

FLAT TURRET LATHE
Built absolutely as perfect as the U S. machine

Ask for Catalogue

from The Stevens Company of Calt, Ltd.
GALT, - - ONT.

FULL MOUNTED
DERBY SCREW PLATE NO. 119.
'4 X % X '/« % % •% r

WITH ONE No9 AND ONE No.II TAP WRENCH

tunmiimummnummmi|Ul

STAY BOLT TAPS, all diameters and lengths up to t#4 inches.

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

Regular and Pull Mounted Reece and Derby Plates, Bicycle 
and Machinists’ Plates, etc., etc.

THREAD
TAPER _____STRAIGHTBUTTERFIELD & GO.,

Rock Island, Que.
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Dodge B7
For 1908

Our latest Complete Catalogue 
covering everything good in

ROWER TRANSMISSION MACHINERY
and

ELEVATING and CONVEYING MACHINERY
Now ready for distribution.

We want every Power User ana Mechanical 
Engineer in the Dominion to have one. Mailed 
or expressed free on application.

Dodge Manufacturing Co.
TORONTO - - - MONTREAL
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UNION DRAWN STEEL CO., Limited
MANUFACTURERS OF

Bright Finished Steel 
Shafting and Shapes

Send for Price List
LARGE STOCK OF

Rounds, ^f'lo6 Flats, ft” x *" to 3" x If OffiCB 811(1 WOfltS
Squares, to 2$" Hexagons, f" to 2"

HAMILTON, Canada

SHAFTING
Cold-Drawn and

Die Rolled Steel
Rounds, Squares,

Hexagons and Flats

Get our Prices on an^ size.

THE

Canadian Drawn Steel Co.
LIMITED

HAMILTON, CANADA

■E,™
run in a wet 

place and give better 
satisfaction than any 
other belt made.

WRITE FOR BOOKLET

About “AMPHIBIA 
Waterproof Belting

Sadler & Haworth
TANNERS AND MANUFACTURERS

NORTHERN ALUMINUM CO., Limited
Shawinigan Falls, P.Q. Business Office Pittsburgh, Pa.

-A_ILTJ~IhÆZlIItsr~0~IMI====
INOOTS - SHEETS — TUBING, ETC

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

ALUMINUM WIRE and CABLES for ELECTRICAL CONDUCTORS
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ll-fl. 1M

MACHINISTS1 SMALL TOOLS 
AND CUTTERS

ROLES. CALIPERS, DIVIDERS, MICROMETERS. SQUARES, GAUGES. ETC. 
MILLING CUTTERS. GEAR CUTTERS. SCREW SLOTTING AND OTHER 

CUTTERS, TAPS. REAMERS. DIES. DRILLS. LATHE TOOLS

We carry the largest and best assorted stock of tools in Canada.
These tools are made from government standards and represent the 
highest degree of accuracy. . . . Good tools insure good work.

SMALL TOOL CATALOGUES SUPPLIED

The Canadian Fairbanks Co., Ltd.
MONTREAL

TORONTO ST. JOHN WINNIPEG CALGARY VANCOUVER
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LOW CAHBON

STEEL CASTINGS
MADE BY THE FAMOUS OPEN HEARTH BASIC PROCtSS.

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

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

THE ALCOMA STEEL GO., Limited
8AULT 8TE. MARIE, ONT.

is now booking orders for

STEEL RAILS
-7or delivery duilng 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 ensure desired deliveries.

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

Canada Life Building, MONTREAL.

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

Manufacturer* of the well-known

<6 C.I.F. Three Rivers 
Charcoal

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

UNSURPASSED IN STRENGTH BY SWEDISH, RUSSIAN 
OR AMERICAN CHARCOAL IRON.

Offices : Canida Life Insurance Building, MONTREAL.

FOR GENERAL MACHINE

shop work there is no better steel 
made than the Soott Brands of 
Crucible Tool Steele. Made in all 
grades. L-.rge assortment on hand 
for immediate shipment.

Send for our Monthly Stock List

THE
BOURNE-FULLER CO.

IRON, STEEL,
PIG IRON,

COKE.

Cleveland, Ohio.

| Pittsburgh Office, 1126 Frick Bldg.

THE CANADIAN COPPER COMPANY.

NICKEL for NICKEL STEEL
THE OKFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES.

Genera' Office. 43 Exchange Place, NEW YORK.
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THE HAMILTON TOOL GO., LIMITED
HAMILTON, CANADA

Sensitive DrillirV" "
To the Manufacturers of Canada: 

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

No. 1 Column Drill

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

When used with chuck, 
any size from No. o to 
'/ inch straight shank 
drills may be used.

No. 1 Bench Drill C.

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

Write for Catalogue (Just issued) and Discounts

522
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BUYERS’ GUIDE and DIRECTORY
This Department has been started to bring together those who have to sell specialties 
for the factory, mill or foundry and these buyers who are “in the market ” for such 
lines Readers of this paper will And this department one of the most useful features 
of the paper. Mention the paper when you make enquiries of advertisers.

Metal Specialties Hardw lod Flooring Vises

DDnÇ HAMILTON
DllUOii ONTARIO

Braes Founders and Finishers, 
Metal Spinners, Stampers, Platers, 
Patterns, Special Toole and Dice.

It will pay you to write us frr anything in 
Brass, Copper, Aluminum, Zinc, Steel or 

White Metal.

Hardwood Flooring — End Matched 
Bored, Polished and Bundled

SIEMON BROS., LIMITED
H2 Confederation Life Bldg., Wiarton,

TORONTO Ont.

VISES
Q AS Ba Bench Vises
1 Drill Vises
I fit* I*1* Miller Vises

Makers
fTTsH N|^B

Get Our
The Stevens

* Mfg. Co., Limited
• OA1.T, ONT.

Wire Oloth

W. H. BANFIELD & SONS ^ÉÉÉÉÉÉâââÉâÉâÉâÉ^-j**MMW**B C. H. JOHNSON & SONS, LIMITED
flP Makers of Power, Drop

and Screw Presses

St. Henry, Montreal

TAPS OF ALL KINDS
A. B. JARDINE A CO.,

Makers of
Iron, Brass and Copper

WIRE CLOTHm —

Engraving and Die-Sinking Plating

TORONTO STiifcV WORKS, Ltd.
(I. O. FELL k OO.l

Rubber and Steel Stamps
Seals and Brands. Memorial Brasses.

Door Plates.
137 Church Street, - TORONTO

THE CANADA PAINT CO.,
Limited

OIL CRUSHERS. LEAD GRINDERS
Color Manufacturers, Varnish Makers

Montreal Taranto Winnipeg

Electro and Close Plating on all 
Metals

Brass Finishing and Spinning 
Carriage Lamps Made and Bepalred

P. KENT
37 Vitre St. W., MONTREAL

Fire Brick Scales Wood Patterns

ONTARIO LIME ASSOCIATION
Builders' Supplies

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

118 Esplanade Street East, TORONTO

THE GURNEY SCALE COMPANY
Established 1856

STANDARD SCALES
HAMILTON, Ont., Canada

WOOD PATTERNS
ALL KINDS

High Grade ; Right Prices ; Prompt Delivery

THE HAMILTON PATTERN WORKS
HAMILTON, ONT.

Fire Doors Rivets and Steel Products Textile Mill ;rayons

Fire BrickRoofing Materials

The PARMENTER& BULLOCH CO., Ltd. 
OANANOQUE, ONT.

Iron and Copper Rivets. Iron and Conner Burrs, 
Bifurcated and Tubular Rivets, Wire Nails, 
Copper and Steel Boat and Canoe Nails, 
Escutcheon Pins, Leather Shoe and Overshoe 
Buckles, Bit Braces, Felloe Plates.

STANDARD 
AUTOMATIC 
FIRE DOORS
Approved by

Underwriters
Richards Mfg. Co.

446 Ht. Paul St. 
Montreal

Fire Brick, Stove Linings, 
Locomotive Arch Blocks,
Special Fire Brlcko,
Muffles, Boiler Blocks

Unusual and out-of-the-way orders a specialty"
Montreal FlreBrlckATerra Cotta Co.
St. Elizabeth and St. Ambrose Sts., Montreal

ANY COLOR OF CRAYON
that you want can be obtained from us.
We are specialists for Cotton, Woolen 
and Worsted Manufacturers. No trou­
ble to send samples.

WELL CRAYON CO., - Lowell, Maos.
Original Manufacturers.

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

Pitch and Coal Tar.
65 SHANNON ST , Montreal

WORK AND 
P RipES

T ENGINE A PUMP CO.
OR ONTO. ONT LIMITEO

Hack Saws Abrasive Wheels
Cute Bare 6*6 Inch

Round or Square
Needs no attention af­

ter work is flat in vise.
Automatic stop when 

piece is cut off.
Improved arm keeps 

saw perfectly in lino at 
all times. Get Prices.
D. McKenzie, Guelph, Ont.

CANADIAN HART WHEELS, LIMITED
462 Barton Street, HAMILTON

Corundum and Emery Wheels 
Grinding Machinery

0 Derating
Canadian Corundum Wheel Co., Limited 

Hart Corn nd im Wheel Co.. Idmiled

Gears

RAWHIDE
GEARS

MANUFACTURED BY
THE HORSBURGH 

& SCOTT CO
Cleveland, Ohio.

584
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Buyers’ Guide Paper Steel Concrete Engineers

CANADAS MANUFACTURERS 
1909 - Industrial Blue Book -1909 

BUYER’S GUIDE
Published on Subscription only

The Manufacturers Liât Co.
Montreal and Toronto, Canada.

Toronto Paper Manufacturing Co.,
Cornwall, Ont.

Manufacturera of Engine Sized Superfine 
Papers, White and Tinted Book Papers, Blue 
and Cream I .aid and Wove Foolscaps, Account. 
Envelope and Lithographic Papers, etc.

Trussed Concrete Steel Company
Manufacturers Reinforcing Steel

28 JORDAN ST.. TORONTO

Office Furniture Writing Paper
Testing of Materials

mgmigHag

RANK flffiri OFFICE . Si.iuOL.
nmiRi mh era thufichmooml'SumSwm.%

The ROLLAND PAPER CO.
HIGH GRADE PAPER MAKERS 

Makers of
“ Superfine Linen Record ”
“ EarnsclitFti Linen Bond ’

• “ Empire Linen Bond ”
** < olonial Bond ”

Grand Prix, Parle, 1900. 
QUEBEC MONTREAL TOROMTq

Chemical and Physical Testing of iron, Steel, 
Alloys, Cement and Materials of all kinds.

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

Associates : The Detroit Testing laboratory 
Prompt Service. Accurate Results.

Our prices -ire right Write for quotations and

WM. BARBER & BROS.
Georgetown, Ont.

Manufacturers of . . .

Book and Fine Papers

JOHN J. CARTSHORE
88 Front St. W.. Toronto.

and SUPPLIES,
^ New and Secondhand,

For RAILWAYS. TRAMWAYS. Etc.
Old material bought and sold.

PATENTS
TRADE MARKS, Etc. 

HANBURY A. BUDDEN
NEW YORK LIFE BUILDING, 

MONTREAL.

PROFESSIONAL DIRECTORY
Patent Attorney», Mechanical and Electrical Engineer», Hydraulic and 

Constructing Engineer», Chemical and Mining Expert», Contractor» and 
Builder», Architects, Auditor», Accountant», Etc.

* ..... .... ----------------------------- i.

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

___________Phone Main 1168___________
EDWARDS & RONALD, WINNIPEG

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

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

Room» 1004-8 Trader» Bank Bldg.,
Telephone Main 7396 Toronto

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

ABERDEEN CHAMBERS. - TORONTO 
/ Office. ■ - M. 1923 

‘hones | Residence. N 2967 
Machinery Designed. Supervised, Inspected and 

Contracted tor. Tests, Reports, Electric Light 
Plants. Power Plants. Pumping Plants.

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

BOWMAN & CONNOR.
CONSULTING CIVIL ENGINEERS 

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

Ckmbnt Testing Laboratory.“ Tore - - - -36 Toronto St., Toronto. 
Branch Office, Berlin

Tel. Main 6724 
Tel. 128B

RODERICK J. PARKE
A.M. Amur. Inst. E.E.
A.M. Can. Soc. C.E.

CONSULTING ENGINEER
Continental Life Bldg., • TORONTO 

Long Distance Telephone.
FOR MANUPA0TURIR8 .—Design and Con 

struollng Industrial Plants -Lighting -Power 
Transmission Factory Fewer Dletrl 
button — Steam Plants - Hydraulic

YS6TS—REPORTS—VALUATIONS
Gable Address. “Rodparke.- W. U. Code.

T. A. SOMERVILLE
CONSULTING AND 

SUPERVISING ENGINEER

Federal Life Building, HAMILTON, ONT.

CHARLES BRANDEIS, C. E.
A. M. Can. Soc. 0.8.

Mem. Amkr. Elkctro-Chkmical Soc., etc.
CONSULTING ENGINEER

To Provincial Government. Municipalities, etc.

Estimates, Plan» and Supervision of Hydraulic 
and Steam, Electric Light, Power and Railroad 
Plants, Waterworks and Sewers.

Arbitrations, Reports and Specifications. 
--------- ’• i Building, e"‘x"r62-63 Guardian I MONTREAL

ROBERT W. HUNT & CO. 
a*re«M el lutytctioi, ton and Ceaialtatlea.

66 Broadway, New York: 1121 The Rookery. 
Chicago; Monongahela Bank Bldg., PfrreBUROH ; 

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

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

PROMPTLY SECURED
We solicit the business of Manufacturers,

Engineers and others who realize the advisabil­
ity of having their Patent business transacted 
by Experts. Preliminary advice free. Charges 
moderate. Our Inventor*» Adviser sent upon re- 
quesL Marion & Marion, Reg’d., New York I,ife 
**dg, Montreal : and Washington, D.C, U.S-A.

niTCIITQ TRADE MARKS 
Uft I CH I 0 and DESIGNS 

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

N.Y. Life Bldg. MONTREAL, Canada

A. C. NEFF & CO.,
CHARTERED ACCOUHTAHTS

70 Victoria St., TORONTO
Phone Main 1880.

Audits and Investigations a Specialty.

Established 1849

BRADSTREET’S
Capital and Si rplue, 61,600,000

Offices Throughout the Civilized World.

EXECUTIVE OFFIOES.

346 1348 Broadway. Hew York City.U.S.A.
Correspondence Invited.

OFFICES IN CANADA :

Halifax, N.8. Hamilton, Ont.
London, Ont. Montreal, Qu».

Ottawa, Ont. Quebec, Quo.
8t. John, N.B. Toronto, Ont. 

Vancouver, B.O. Winnipeg, Man.

THOMAS C. IRVING, Cen’l Manager Western Canada
TORONTO.

ORNAMENTAL ^

Fire proof
DOORS

WRITk- FOR PRIG F S .

METALLIC ROOFING C°
LIMITED

TORONTO CANADA
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THE EAGLE & GLOBE STEEL GO.
LIMITED

DANNEMORA STEEL WORKS,
SHEFFIELD, Eng.

• TOOK* CARRIED BY I

DRUMMOND, McCALL & CO., Montreal and Toronto
FRANK DARLING, Vancouver, B.C.

CAPITAL

“CAPITAL” HIGH SPEED STEEL
FOR TAKING DEB? ROUGHING CUTS AT HIGH SPEEDS

“ CAPITAL ” TOOLHOLDER STEEL
CAPITAL READY FOR USE ONLY REQUIRES GRINDING TO SHAPE

“AN EAGLE ON A GLOBE ” Best Warranted Cast Tool Steel
ANNEALED OR UN-ANNEALED. FOR DRILLS, PUN ONES, DIES, CUTTERS, SCREWING TOOLS, 

CHISELS, SHEARBLADES, BOILER SNAPS, Ac.

“ RED, WHITE Sl BLUE/* BRAND MINER’S DRILL STEEL
ALL SECTIONS i OCTAGON, CRUCIFORM (RIBBED) ROUND.

" CAPITAL " HIGH GRADE FILES Guaranteed to Outlast Three Ordinary Files.
FULL WEIOHT. WILL IRE-O UT TWICE.

“ CAPITAL” HIGH SPEED TWIST DRILLS. Increased Feeds & Speeds. Reasonable Price.
IP YOU ARE HAVING TROUBLE WITH YOUR TOOL STEEL SEND US A LINE ON THE SUBJECT.

ANNOUNCEMENT

Our new Factory, located at St. Catharines, Ont., will 
be ready for operation on October ioth, and will be the 
most up-to-date plant of its class in America.

Our largely increased facilities will enable us to serve 
the trade more promptly than ever before.

The Whitman & Barnes Mfg. Co.,
Canadian Factory and Sales Office i

St. Catharines, Ont.
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THE MA6H1NERY EDITION
OF THE

CANADIAN MANUFACTURER
Established In 1880. ' Published oil Fridays,

The Gmdito M&ouf&cturtr Publishing Go., Limited
Office of Publication: 408 McKinnon Building, Toronto

D. O. McKlNNON Managing Director 

J. C. ARMER Editor

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

London, Kng., Office: 10 Devonshire Square, K.C.
WM. TUCKER A CO., Representatives

SUBSCRIPTIONS :

Canada $1.00. United States $1.60 per year. All other Countries 
In Postal Union six shillings sterling. Including postage,

ADVERTISING RATES :
Made known on application to 408 McKinnon Bldg., Toronto

OUR OPPORTUNITY FOR GREATER SERVICE

With the appearance of this issue our four specialized 
editions are complete for our readers’ inspection. Many 
have already expressed their appreciation of the pre­
ceding editions. Now we are anxious to have criticisms 
and suggestions from all readers as to the whole plan.

Every manufacturer is deeply interested in these 
four departments : his power plant, his office, his ma­
chine shop and foundry or his manufacturing plant, 
and lastly the construction and equipment of his manu­
facturing plant, Thus with our four editions, the Power 
Edition, the Office Edition, the Machinery Edition, and 
the Construction and Equipment Edition, we have 
the opportunity of being of great service to all manu­
facturers in the practical conduct of these several de­
partments of their business. Resides which the advantages 
of a weekly paper to manufacturers are many. Chief 
of these is the weekly news service. The problem with 
the specialized paper in Canada has been the supplying 
of news frequently enough to make it valuable. A manu­
facturer cannot wait a month to follow up business 
opportunities. Thus Tun Canadian Manufacturer with 
its specialized weekly editions now has the advantages 
of specialization, with none of its disadvantages.

We know we now Itave the opportunity of being of 
eminent value to the manufacturer. Each of the special­

ized editions already issued have been well received. 
This leads us to believe that our readers have appreciated 
our efforts. However, we arc sure we can make succeed­
ing issues much more deserving of appreciation. To that 
end we wish the assistance of all our readers.

Each of these editions has a field outside the manufac­
turer, and we can supply any one edition to any person 
interested only in that special subject. The rate is 
naturally smaller than that for the complete paper. The 
operating engineer, if he does not already receive the copy 
through his firm, can subscribe to the l’ower Edition, as 
well as anyone else interested in the generation and ap­
plication of any kind of power. The superintendent, 
foreman or mechanic can subscribe to the Machinery 
Edition alone. The office man can secure the Office 
Edition alone. The same with the Construction and 
Equipment Edition. A great many have already taken 
advantage of this.

We desire the interest and cooperation of each prac­
tical man in his special edition. We look to our practical 
readers, the engineers, the superintendents, the foremen, 
and the machinists for practical articles, suggested by 
their own experiences in their own work. Such articles 
we will pay well for. To the office man we look for ar­
ticles based on his practical experience in office work 
which will be of interest and value to other office men. 
We will gladly give suitable remuneration for available 
material.

The original object of making these far reaching changes 
was to give greater value to our readers. The new plan 
of publication provides this opportunity. We will do 
our best to take advantage of it. We look to our readers 
for their hearty support.

CHANGE IN POEM OF GEAR TEETH
lu this issue is an article descriptive of a new form i f 

gear tooth which is being advocated by a certain gear 
cutter manufacturer. The new tooth is called the 
“stub tooth.” It differs from the standard involute 
tooth only in shortened adde idum and increased pressure 
angle. By increasing the pressure angle the teeth may 
he shortened so that only such portions of the curve are 
used as will give nearly a complete rolling action, the 
most desired end in designing toothed gearing. With 
only this increase in the pressure angle or angle of obli­
quity the advantages are limited; but the addendum 
being shortened as well, will increase the strength and 
durability.

This article deserves the careful consideration of all 
interested directly or indirectly in this subject. The 
advantages of the new tooth are well advocated, and very 
plainly shown. We will be glad to have our readers ex­
press their opinion through the columns of this paper.
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Stub Tooth Gear: Features and Advantages
New Form of Gear Tooth, Differing only from the Involute In having Greater 
Obliquity and shortened Addendum, Giving a Better Rolling Action and In­
creased strength and Durability, Advocated by Fellows Gear Shaper Co.

A new form of the involute gear tooth is being advo­
cated by the Fellows Gear Shaper Co., Springfield, Vt., 
known as the “stub tooth gear.” It is a shortened and 
strengthened involute tooth cut with a stub tooth cutter. 
The difference is that the stub tooth is shorter and the 
angle of obliquity greater than in the standard involute 
tooth. This company have published a booklet outlining

Fig. 1.—Method of Developing the Involute Tooth.

the reasons for advocating this change. Extracts are 
made from this booklet, and explanations added in order 
to make the comparison between the two more com­
prehensive to readers not familiar with the involute 
tooth.

Before touching on the “stu j tooth,” a brief descrip­
tion of the standard involute tooth will be in place.

In the involute system of gearing, the outlines of the 
working parts of a tooth are single curves, which may 
be traced by a point in a flexible, inextensible cord being 
unwound from a circular disc, the circumference of which 
is called the base circle, the disc being concentric with 
the pitch circle of the gear.

In Fig. 1, the two base circles are represented as larger

Fig 2.—Comparison of Actual with Maximum Arc of Action in 
the 14§ Degree System.

to the line P.P. This line is variously called “the line of

Pressure,” “the line of contact," or “the line of action." 
n our practice this is drawn so as to make with the normal

to the center line (00') 14$ degrees. This angle is known 
as the angle of obliquity. In the stub tooth system this 
angle is larger, 20 degrees instead of 14$ degrees, and the 
tooth is shorter.

With the constantly increasing use of gears for trans­
mitting power in widely varying quantities, the question 
of the correct shape and size of gear teeth becomes of far 
greater importance than ever before. It is not sufficient 
that a gear be well cut and the teeth properly spaced, but 
the shape and proportions of the tooth itself must be 
carefully considered.

The two most important features are the securing of 
the nearest approach to a rolling action that it is possible 
to obtain and the strongest tooth that will meet this con­
dition. The first includes easy running, reduces the 
friction to the lowest point, and consequently has the least 
wear in action.

In the matter of length, it is a fallacy to argue that 
teeth should be made as long as possible in order to have 
two or more teeth in contact at once. An equal division

Fig. 3.—Comparison of Actual with Maximum Arc of Action in 
the Stub-tooth System.

of the load is never possible between two contact points, 
and it can be shown that the lengthening of the tooth 
to produce more points of contact gives an excessive slid­
ing action at certain portions of the tooth action, especially 
with gears 14$ degrees of standard angle. By increasing 
this angle, the teeth may be shortened so that only such 
portions of the curve are used as will give nearly a complete 
rolling action. This increase in obliquity has been ad­
vocated before, but its advantages are very limited, if a 
tooth of the standard length is retained.

In Figs. 2 and 3 are shown comparisons of the tooth 
form of a gear of the standard and of the stub-tooth, the 
driver having 25 and the driven 26 teeth. If, in the dia­
grams, the gears are supposed to rotate in the direction 
of the arrow, the theoretical action begins at A and ends 
at D, the line AD being termed the “line of action.” It 
is obvious, however, that the actual action can only begin 
at B, where the outside diameter of the upper gear inter­
sects the line AD, and ends at the corresponding ÿxiint 
C. Drawing the radial lines from these points to the 
center 0 (not shown) the triangle AOD defines the maxi-
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mum oi the greatest possible arc of action, and BOC 
the actual arc of action.

In Fig. 4 is shown an involute curve of 141 degrees 
obliquity of each of the gears, the curves being of sufficient 
length to cover the maximum arc of action, and drawn

Fig. 4.—The Involutes are those of Fig. 2. The Alternate Shad­
ed Divisions show the Portions of Each which are in 

Contact with the Corresponding Portions of its 
Mate during Equal Angular Movements.

to the same scale as Figs. 2 and 3. The alternately 
shaded divisions of the curves show the portion of each 
that is in contact with its mate during an equal angular 
movement of the geare In Fig. 5 is seen a similar 
diagram for a tooth having an angle of obliquity of 20 
degrees.

In Figs, fi and 7 the involute curves of Figs. 4 and 5 
are developed into straight lines, marked off into divisions 
corresponding with the divisions on the involutes. These

Fig. 5.—The Involute of the Stub-tooth Gear in Fig. 3, treated 
as in the Preceding Figure.

division points are connected by cross lines. It will at 
once be seen that the angularity of these cross lines may 
be taken as a measure of sliding that takes place at any 
given point, since a large division on one involute making 
contact with a small division on the other involves an 
amount of nibbing measured by the difference between the 
two distances. To any one who has labored under the 
impression that if the involute curves of a pair of gears 
are correct, the action is nearly a rolling one, a comparison 
of these diagrams will be both interesting and instructive, 
two points will be noted.

First, on -count of the greater angle of the line of 
actiim of thq sub-tooth, the maximum arc of action is 
much increased.

Second, tfep ratio of the actual to the maximum arc of 
action of the stub-tooth is much less than in the standard.

This latter point is a very important one, as we thus 
eliminate contact at both ends of the line of action. 
When we realize that this is the portion of the action 
in which the greater part of the sliding takes place, with 
its inevitable wear, we see that it is a good thing to cut 
it out if possible. The point of the tooth which wears 
out the flank of its mate is removed with the adoption of 
the stub-tooth, and this reduces the friction while increas­
ing the efficiency. A comparison of Figs. 6 and 7 shows 
that the action of the stub-tooth is as nearly a rolling one 
as it is possible to obtain. The action of the standard 
tooth at the base line is that of a stone-boat being dragged 
over the ground, while the action of the stub-tooth 
can be compared with the same stone-boat mounted on 
wheels

It is, of course, impossible to entirely eliminate the wear

Fig. 6.—The Involutes uf Fig. 4. Separated and Developed into 
Straight Lines with the Division Pointa Connected as 

shown. The Angularity of the Connecting 
Lines is a Measure of the Rubbing.

between the teeth of gears working under a load. But 
if the wear can be evenly distributed over the entire 
working face of the tooth, the correct form of tooth is 
retained indefinitely, and a worn-out gear should, aside 
from the excessive backlash, run as well as a new gear. 
And, if this wear can be evenly distributed, the durability 
of any gear will be increased many times.

We have so far discussed only the points of efficiency 
and durability, but there is another advantage of the 
stub-tooth over the standard form, and one which some 
might think entitled to first consideration, especially

Fig 7.—The Involutes of the Stub-tooth Hear in Fig. 5 treated 
m in the Preceding Figure.

in the transmission of any considerable amounts of power ; 
this is the advantage of greatly increased strength.

A comparison of the two diagrams in Fig. 8 (drawn ac­
cording to the well-known method proposed by Mr. 
Wilfred Lewis) shows an increase in strength for the stub-
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tooth form of SO per cent. It will be noted by comparing 
different combinations of gears that the increase in strength 
is greatest for pinions, which are almost invariably 
weaker than the gears they run with.

To understand the importance of this consideration 
of strength, it may be mentioned that if comparisons are 
made between a 15-tooth 0-pitch 141-degree gear and one 
with 20 teeth S-It) pitch of the stub-t ioth standard,

■The Strength of a 141 Degree Tooth and a Still» Tooth
Compared by the Wilfred Lewis Method ; the Strength 

is measured by Dimension ;/.

both having the same diameter, it can be shown that the 
stulfr-t i.»th. though shorter and of finer pitch, has 20 per 
ce it. greater strength, and while the bearing surface per 
tooth is shorter, the total area of bearing surface is 0 
per cent, greater.

Some of those who are not entirely familiar with this 
s stem of gear teeth have made the mistake of thinking 
that it consists simply of the shorter tooth than the stand­
ard form, while retaining the same pressure angle, and 
have, therefore opposed it on the ground that the arc of 
action, in the case of a small pinion, is not equal to the 
pitch arc. and that the action is therefore, not continuous, 
because one tooth is out of action before the next tooth 
takes up the load.

It should be thoroughly understood, and we wish to 
emphasize the fact as much as possible, that the increased 
angle of obliquity is an essential and vital part of the stub-

tooth system, and that with this increased angle, the arc 
of action is as long as that of the Mi-degree tooth.

That thi.s form of tooth is growing in favor is shown 
by the fact that fully one third of the cutters made by 
the advocates of this system are now of the stub tooth 
form.

Electric* Drive in Woodworking Plants
In many respects the conditions encountered in lumber 

mills present problems in power transmission that are 
not found in other industries. The inflammable nature 
of the material used, the size of the work handled and 
the severe power demands for starting and operating 
wood-working machinery of necessity require a motive 
power that is not only immune from lire risk. • lit one that 
will withstand heavy fluctuations in load and operate 
the various machines with as little obstruction to the 
handling of material as possible.

These conditions have only been partially fulfilled in 
the past by the use of overhead belting and shafting 
driven from a central source of power, which is t ransmitted 
through numerous countershafts to the final point of 
application. In such installations there is an excessive 
loss of power by overcoming friction, which is increased 
by the slipping of belts and the severe fluctuations of 
load. Belts and shafting also obstruct the free handling 
of material and add to the fire risk on account of the 
accumulation of dust and grease on pulleys and around 
bearings.

The foregoing conditions led to a demand for some 
method of operation that would in the main eliminate 
many of the objectionable features, and electric drive 
was the natural outcome. Bv its adoption the various 
floors and sections can be subdivided so that any machine 
or group of machines may be operated independently, 
producing a flexibility which is especially valuable in 
overtime work, when power requirements are small. 
Further, the use of electric motors to a large extent 
eliminates the use of overhead belting and shafting, 
which removes the objectionable features attending its use.

The accompanying illustrations show how one firm

Kip Saw Driven by 3 h.p. Induction Motor Wood Planer Driven by 15 h.p. Induction Motor.
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solved the drive problem in their wood-working plant. 
The motors are Westinghouse 2-phase induction motors 
operating on 00 cycle, 220 volt circuits. At the time the 
photographs were taken the mill was miming night and 
day, necessitating a large accumulation of shavings and 
sawdust, in some instances nearly covering the motors.

This furnishes a forcible illustration of the immunity 
from five risk secured with induction motors.

The illustrations show well the methods of applying 
the motors to the machines, and the methods of conduc ting 
the wires to the motors, so that they are not in the way, 
yet safe.

Saving Effected by Piecework System
Output of a Large Railway Shop Increased 52 Percent, and Earnings of 
Machinists 33 Percent, by Introduction of Piecework System. Report Pre 
pared by the Master Mechanic and Published in Railway Age Gazette.

Remarkable evidence of what can be accomplished 
with a piece work system in a railroad repair shop is 
shown in a report prepared by the master mechanic of a 
large shop in the Hinted States. The results to the road 
and to its machinists are summarized in this sentence: 
“ If the 772 engines repaired in 19(H) had received general 
repairs to tires, boxes, flues and machinery under the non­
piece-work conditions existing in 1904 and 1905. the 
additional cost to the company would have been $10.4.470.

Tcnnoning Machine Diiven by 2 li p. Induction Motor.

or $211.75 per engine, whereas lie average rate per 
hour for all machinists working piecework on the system 
in January, 1907. was 44.2 cents, as against 25.9 cents, 
average rate for day work during the same month a gain 
to the individual workman of one-third.”

Interesting details of the operation of the system are 
furnished and some extracts from these are given below, 
taking up first the

Piecework Organization.

as it was introduced September I. 1904:
(a) The mechanical superintendent, whose final ap­

proval of each price is necessary before it is put into 
effect.

(b) The assistant mechanical superintendent in charge 
of shop work, who approved all prices before they were 
submitted to the mechanical superintendent. This office 
has since been abolished.

(e) The shop specialist or piecework expert, who has 
general charge of making all schedules and putting into 
effect the piecework prices in all the different shops along

Moulding Machine Driven by 15 hp. Induction Motor.

the line and who reports directly to the mechanical super­
intendent.

(d) The master mechanic of the shop, who passes on 
all prices before they are submitted to the shop specialist.

(e) The general foreman of the shop, who personally 
signs all prices before they are submitted to the master 
mechanic.

(f) The assistant to the general foreman, who times all 
operations on which it is desired to make piecework 
prices, giving in detail the time necessary to perform 
the operation, which if performed on a machine would in­
clude:
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Time to get machine ready. 
Time to take rough cut 
Time to remove work from ma- 

- Une.
'and of canting.
Kind and number of machine 
Name of man performing work. 
Number of pieces machined

Time to set up work.
Time to take linish cut. 
Time to set and grind tools, 
hind of tool steel used. 
Speed and feed.
Hia day rate.
Total cost per piece.
The piecework price finally 

fixed for the work.

The workman must know in every instance that he 
is being timed for a piecework price, and he may also 
know, if lie desires, the actual time that it took him to 
perform the operation and the piecework price that is 
going to be recommended for same. He has a perfect 
right to raise a question at any time when he is per­
forming an operation on which it is intended to fix a 
piecework price.

(g) The piecework checkers who are employed in the 
different departments check up the amount of piecework 
performed by each man from day to day and make an 
accurate record of same on a blank card prepared for 
this purpose.

Comparative Efficiency.
The following statement shows shop output and cost 

under piecework as compared with day work. The fig­
ures include all costs in connection with the piecework 
organization, except the salary of the shop specialist and 
his office force, consisting at present of one man: 
Statement showing Cost of Engines Receiving General Repairs 

for the Year—January to December, Inclusive—as Com­
pared with Fiscal Year Ending June 30, ItiOô.

July to June, January to December,
1904-1905 inclusive, 1900.

TBMF Cost. TBM Cost. TBMF Cost. TBM Cost.
Shop A. . . .. 36 $39,001 17 *19,749 79 403,243 8 *4,305
Shop 13... . . 130 160,417 il 35,485 207 '93,280 7 3,729
Shop a... 00,770 19 9,380 101 110,280 1 457
Shop D... .. 113 113,293 4 1,394 198 173,012 4 1,059
Shop E... .. 37 30,438 2 733 72 50,544 0
Shop F\... 25,030 12 4,105 55 50,72; 12 7,008

Totals.. 414«438,315 115 «71,912 772 4653,687 32 «17,248 
Aver. cost*.. «1,058.49 «625.32 «846.74 «539.00

* Per engine.
TBMF’—engines receiving general repairs to tires, boxes, Hue* 

and machinery.
TBM—engines receiving all necessary repairs except Hues.
Increase in shop output.................................................... 52 per cent.
Saving per engines, TBMF repairs i906 over 1904-5 *211.75
Saving per engine, TBM. repairs 1906 over 1904-5.. 86.32
On this basis had the 772 engines in 1906 received 

TBMF’. repairs under same conditions as existed 
in 1904-5, they would each have cost *211.75
more, or a total of..................................................... *163,470 00

II the 32 TBM. engines had been overhauled under 
conations as cited above, they would each have
cost *86.32 more, or a total of................................ 2,762 24

Therefore, total net saving on engines receiving gen­
eral repairs in 1906 is................................................ *166,232 24

The year 1906 shows an increase in output over 1904-5 
of 275 engines receiving general repairs, and it is worthy 
of notice that but 32 engines received TBM repairs in 
1906 as against 115 engines in 1904-5. In other words, 
hi 1906 we gave practically all the engines that went 
through the back shop a thorough overhauling, thereby 
making them good for the maximum amount of service. 
The normal output of our locomotive shops is about 
1,000 general repair engines per year, and on this basis 
the above figures would show a saving of over 1200,000.

Explanation of Output Statement.
It is not claimed, of course, that piecework is respon­

sible for all the saving shown above. The new machin­

ery, consisting principally of lathes, planers, boring mills, 
shapers, slotting machines and such other machines as 
are used on the machine side of the back shop had a 
great deal to do with reducing the cost of output.

But in this connection it is fair to assume that the 
large increase of output in the new machinery was much 
of it due to the fact that we were making a systematic 
study of this work id that when piecework prices were 
once fixed the workmen were then required to perform 
the work in at least the fixed time in order to make their 
day rate, and when the earnings of the men were in­
creased the increase in output was of covre in exactly 
the same proportion.

As one among hundreds of cases illustrating this fact 
we might cite the operation of boring tires on a new 90- 
in. Niles boring mill in Shop D. The machine had been 
run for some months on a day work basis with an out­
put averaging about live tires per day of 10 hr., day rate 
of workman 25 cents per hour, but the next day after a 
piecework price of 17 cents per tire was tixed the same 
workman bored 20 tires in 10 hr., thereby increasing his 
earnings 36 per cent., while the capacity of the machine 
was increased 300 per cent.

It should be remembered also that in places like F. 
E and A very few improvements have been made in the 
boiler shop, blacksmith shop, tank shop, {mint shop, car­
penter shop, titling department, tin and pipe shop and 
erecting shop. The improvements at these points consist 
chieHy of the new machinery placed on the machine side 
of the shop. It is a fact, however, that the addition of 
pneumatic hammers, air hoists, special devices for han­
dling certain classes of work in the departments enumer­
ated above, some new furnaces in the blacksmith shops, 
with a new steam hammer here and there and an occa­
sional small power hammer, has added very much to in­
creasing the output, but it must not be forgotten that 
new tools alone will add little to the output of any shop 
unless they are worked up to their capacity.

The Gain to Employees.
Piecework benefits the employee by affording him an 

opportunity to increase his earnings, as illustrated in 
the following statement :
Gain Per Cent. Per Hour, by Piece Work Over Day Work for All 

Machiniste Working Piece Work on the System, Month of 
January, 1907.

Gain
Average per hr. 

Piece Work rate piece
Total hours Total Aver, rate per hour, work, 

worked earnings, per hour, day work per ct.
Shop A............. 7,028 *2,167.57 «0.308 *0.249 23.7
Shop B............. 2,436 723.72 0.297 0.244 21.7
Shop C.............  1,430 569.48 0.390 0.277 40.7
Shop D............  2,059 782.49 0.380 0.278 36.7
Shop E............  1,916 692.82 0.361 0.273 31.9
Shop F.............  3,881 1,414.77 0.360 0.254 41.7
Shop G............  15,888 4,977.11 0.313 0.244 28.2
ShopH............  9,969 3,931.07 0.394 0.261 50.9

Totals... 44,607 *15,259.03 0.342 0.259 33.0

We use the above rates, which apply to machinists 
only because we had the figures at hand. The per cent, 
of gain to workmen in other departments is substantial­
ly the same. The increase in shop output, us shown by 
a preceding table, is 52 per cent., while the increased 
earnings of the men amount to 33 per cent, i 

The month of January was selected because this usu­
ally is the coldest month in the year, and if any difficul­
ties could arise which would retard the speed of the 
workmen and decrease their earning power they wôuld 
show up at this time.
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Attitude of the Men.
We do not believe that our workmen as individuals are 

opposed to piecework. It is only when we come in con­
tact with the organizations to which some of our em­
ployees belong that we find an antagonistic feeling to­
wards this method of shop organization. This statement 
is proved to be true from the fact that since September 
1, 1904, when we first commenced to introduce piecework 
in all shops along the line we have had no trouble what­
ever with our blacksmiths, boilermakers, tin and pipe 
fitters, tank men, painters and carpenters.

None of the above classes of labor have been organ­
ized within the time specified except the blacksmiths. 
This department had the remains of an organization 
when we commenced the introduction of the present 
piecework system, but as the piecework went into effect 
the organization gradually went out of business.

Organization’s Objections to Piecework.

The Machinists’ Union objects to piecework because, 
as it claims, it puts one man against another, father 
against son and son against father in the scramble to 
increase their daily earnings. As a matter of fact, it 
simply places every man, regardless of relation, on his 
own merits. When the piecework price is once fairly es­
tablished, it presents to all alike an equal opportunity to

increase their daily earnings in direct proportion to the 
effort. Labor organizations always have maintained 
that a uniform day rate should prevail for each indi­
vidual class of mechanics. Piecework, of course, is dia­
metrically opposed to this proposition, because it fixes 
a fair price on the individual operation and then leaves 
it open for each workman to earn wages in proportion 
to his ability.

The foregoing tables clearly demonstrate this fact, 
because while the piecework prices are practically the 
same and in many respects the conditions are the same, 
a study of the figures will show that some shop» earn 
much more than others on the same class of work. This 
is directly due to the intelligence, mechanical ability and 
efforts of the workmen. The principal effect, however, 
of a piecework organization is that it reduces to a min­
imum the number of mechanics required in the different 
departments of the shop, because the number of men 
must be reduced in direct proportion to the increase in 
efficiency of each individual mechanic.

It is a self-evident fact, however, that the more me­
chanics a shop employs in a certain line of work, the 
mure money there is in it for the labor organizations, 
and it is therefore to their interest to maintain a stub­
born fight against the further introduction of a fixed 
price for a given amount of work.

The Gear Mobbing Machine and Its Work
Description ol the Meehlne and Hob—Trouble In Making Ho be Method of Avoiding Undercutting of 
Pinion by Hob—Advantages and Disadvantages of Bobbing Principle—Grinding Gear Teeth Advocated

Bt Thomas Humpagx

in all gear cutting machines with the exception of 
the bobbing machine one tooth must be finished before 
another is begun. With the gear bobbing machine, 
however, the teeth are generated in circles, and they 
are all begun and finished practically simultaneously. 
The cutter or hob consists ol a cylinder having wound 
around it a single right-hand thread. The thread has 
straight sides inclined to each other at an angle of 30 
degrees. This thread is divided into teeth by spiral 
slots cut through it at right angles to the thread, and the 
tops sides and bottoms of the teeth are backed off. 
The cutter is fed down through the blank, and the blank 
and cutter are geared together by change-wheels, so that 
they revolve at the correct ratio between the number of 
teeth to be cut and the thread of the hob. That is to say, 
for one revolution of the blank the hob must make as 
many revolutions as there are teeth to be cut. The action 
is the same as that of an endless rack which is moved along 
in gear with the wheel that is being cut. It is clear that 
the pitch line of the rack must move at exactly the 
same rate as the pitch line of the wheel. All the metal 
which interferes with the rack teeth is removed. Thus 
the teeth of the wheel are generated to the true involute 
form, and only one hob is required for all wheels of the 
same pitch.

In order to cut a correct spur-tooth, the axis of the 
hob must be tilted to the angle of spiral of the thread. 
Otherwise, as the cutter is fed downward, the spaces 
would be cut too wide. It is also necessary that one 
tooth should be set exactly on the centre line of the 
--------------—------------------- --------------------------------- -—

* Abstract of Paper read before The Institution ol Mechanical Engineers. 
Bristol, Eng., July 1908.

machine. This is the tooth which finishes the bottoms 
of all the teeth in the wheel. If no tooth in the hob is 
set exactly on the centre line, the wheel teeth will be 
cut slightly out of upright.

In the first gear bobbing .machines^which were built, 
which was about 1893, the gear blank was carried on a 
horizontal mandrel, and the bobbing cutter was fed 
horizontally. By far the greater number are now, how­
ever, of the vertical type, and the cutter is fed verti illy 
downwards.

Trouble in the Manufacture of Hobs.

The chief trouble of this system of generating gears 
lies in the manufacture of the hobs. The hob is made 
out of one solid piece of steel, which is bored and turned 
and the keyway cut. Then the thread is roughly milled 
out and also the spiral slots between the teeth. Next 
the teeth are relieved or backed off in a special lathe, 
and the lathe tool is carried in a rest which has a multiple 
motion. For every tooth, the tool is moved in and 
out by means of a cam, and at the same time it is fed for­
wards to follow the thread of the hob. During this 
process an allowance can be made for expansion or con­
traction anticipated in the hardening of the hob. After 
the teeth have been relieved, the hob goes into the tem­
pering department. This is the most dreaded part of the 
process, for the work which has been done so carefully may 
be spoilt in the fire or in cooling even with the most 
experienced men. To complete the hob it is necessary 
to grind out the bore and over the tops of the teeth 
to true them up. Finally the cutting faces of the teeth 
are ground back sufficiently to remove the grinding 
marks on the tops of the teeth.
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Grinding Hons After Hardening.
Even after this lengthy process it is sometimes found 

that a hob has gone slightly out of pitch in the hardening. 
Attempts have been made to correct this by grinding 
the sides of the hob teeth after hardening. For this 
purpose a small emery wheel was used in the backing- 
off machine, but, owing to the small diameter of the 
emery wheel which had to be employed to pass between 
the threads and the great speed required, this has not 
proved very successful.

The author has brought out a bobbing cutter with 
inserted blades or racks which are fitted into grooves cut 
in the body of the hob. These grooves are not eut

Fm. 1.—Portions of five 12-tooth Pinions on Monks sized for 
11 teeth up to 13 teeth.

radially, for in a cross section of the hob the centre lines 
of the grooves are tangential to a small circle concentric 
with the periphery of the body. The thread is roughly 
rut and then the blades are taken out and tempered, and 
the parts that fit in the body are ground. They are then 
replaced in the body and the thread is ground up all 
over, so that any error due to tempering is corrected. 
The blades are again taken out of the body and turned 
end for end in the grooves, being replaced so as to keep 
the continuity of the thread. Owing to the grooves being 
tangential, this will tilt the blades and so give the neces­
sary clearance or backing off to the teeth. The blades 
are rigidly held in the grooves of the body by long keys. 
Several sets of blades of different pitches either diametral 
or circular can be used in the same body, and if a tooth 
gets broken, it only means that one blade is spoilt and this 
can easily be replaced. It is thought that this method 
of construction will lend itself particlarly to hobs of large 
pitch, as at present the large solid hobs are very expensive. 
At the time of writing only two of these hobs have been 
made, and it is still too early to say how far they have 
an advantage over solid hobs. The results obtained 
are, however, sufficiently good to encourage further 
trials.

Undercutting of Pinions.
One point sometimes urged against the bobbing principle 

is that, as all the wheels are generated by rolling into a 
rack, the flanks of pinions must necessarily be undercut. 
The teeth of pinions could be made stronger by increasing

the angle of the sides of the rack teeth, but this has the 
disadvantage of increasing the angle of obliquity and so 
throwing a greater outward thrust on the bearings. 
Nevertheless the evil effects of this increased angle of 
obliquity are thought by many to be exaggerated, and 
Wilfred Lewis recommends the use of involute teeth 
having an angle of obliquity of 22J degrees.

The author is, however, in favor of retaining the 
present form of hob having sides inclined to each other 
at an angle of 30 degrees. In the case of wheels of less 
than 30 teeth he recommends that the blank should 
be turned to a rather larger diameter than the correct 
diameter for the number of teeth required. The cutter 
is set to the full depth of the tooth just as if the blank 
were the correct size. The base circle from which the 
involutes are unwound, is not altered by altering the size 
of the blank, but if the blank is over size we shall get 
teeth very strong in the roots with short flanks and long 
addenda. The centres of the wheel and pinions are, 
however, slightly fallen apart and the angle of obliquity 
is increased. Thus with the same hob, almost any 
desired strength can be given to the teeth of a pinion, 
and all the pinions will gear perfectly with the wheel cut 
on a correctly sized blank.

It must be understood that there are limits to the 
amount of error which can be given to the diameter of 
the blank, for if the error is too great the teeth will be 
cut off altogether. As an illustration, take a 24-tooth 
wheel gearing into a 12-tooth pinion of 2 diametral pitch. 
The correct centres for these are 0 inches apart and the 
angle of obliquity is 15 degrees. Now cut twelve teeth 
on a blank intended for thirteen teeth. The centres will 
now be 9J inches apart and the angle of obliquity is 21 
degrees. This is rather an extreme case, but a very 
strong form of tooth can be obtained with a blank sized 
for 121 teeth. The longer involute of the pinion teeth 
causes these wheels to run very smoothly together.. 
Fig. I illustrates a series of 12 tooth pinions cut on blanks 
sized for 11 teeth up to 13 teeth. The third in the 
series is cut from a blank of the correct diameter.

Disadvantages of Disc Milling Cutters.
The introduction of automatic gear-cutting machines 

cheapened cut wheels to such an extent that they soon 
came into favor for all high-class work. As has been 
explained, unless the number of teeth to be eut in the 
blank correspond to the lowest number stamped on 
the cutter, the teeth will not be correctly shaped. More- 
ovr • as the cutter gets blunt, the centres of the cutter 
and ork mandrel are forced apart, and the bottoms 
of the teeth describe a slight scroll. Also as one tooth is 
finished at a time, the strains of the metal being released 
locally and the heat generated cause the wheel to be 
distorted from a true circle.

Disadvantages Overcome iiy Hording Machines.
The extraordinary demands of ir. Jern high speed 

machinery rendered it necessary to find something 
still better. In all gear generating machines the teeth, 
no matter what number there are in the wheel, are 
developed to the true involute form so long as the tool 
keeps sharp, and in the gear-hobbing machine which 
generates the teeth simultaneously nearly all the dis­
advantages of the disc milling cutter are overcome. 
Moreover, while the milling cutter has about twelve 
cutting teeth in the case of a hob the cutting is done by 
about thirty teeth. In practice it is found that with a 
good stiff bobbing machine, from two to three times as 
much metal can be removed per hour as with a machine 
using a disc milling cutter of the same pitch. With the 
improvements in hobs suggested by the author the
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troubles caused by the hob going out of pitch in hardening 
may be eliminated, and wheels cut with such a hob as this 
probably comes as near to perfection ils can be obtained 
on any wheel cutting machines.

Disadvantages or Hobbing Principle.
SI Nevertheless, there are certain disadvantages of the 
hobbing principle. In the first place, owing to the 
spiral twist of the blades a section of the blade normal 
to the axis of the blank is not a perfectly true rack and 
in consequence the points of the teeth are very slightly 
too thick. Secondly, while the blank rotates continuously 
the cutting is intermittent, and after one tooth of the 
hob has taken a cut a small piece of metal escapes before 
the next tooth comes into action. If a hobbed wheel 
is examined it will be seen that the sides of the teeth 
show a series of small flats. Rv increasing the number 
of teeth in the hob, the flats are made smaller, and if there 
were an infinite number of teeth in the hob it would 
generate a smooth curve.

Grinding Teeth of Gears Advocated.
Of recent years there has been a great tendency towards 

grinding the teeth of the change gears for motor cars. 
At first the wheels were run in with emery and grease. 
This was found to take off as much metal from the parts 
that were correct as from those that were incorrect, 
and while some wheels ran much better after this treat­
ment others were decidedly worse. However, something 
in the way of grinding has long been requisite, and about 
two years ago a machine was made by Messrs. Reinecker 
on the same principle as the machine used in the Fellows’ 
gear-shaper system, for grinding the involute teeth of the 
cutters. The machine carries an emery wheel bevelled 
on each side to the shape of a rack-tooth with sides inclined 
at an angle of 29°. This wheel revolves at about 2,000 
revolutions per minute. At the same time it moves 
bodily up and down through the space of tooth whilst 
the blank rolls under the restraint of two steel tapes, 
tvs in the Bilgram bevel gear ' r. A few thousandths 
of an inch are left on the teeth for grinding, and the 
teeth are generated to the true involute form. One 
tooth is finished at a time and then the blank automatically 
moves forward to the next space. The amount of wear 
on the emery wheel is said to be small and the wheel can 
be trued up in its place. Gears ground by these machines 
show a great improvement over those which have not been 
ground. Nevertheless, owing to the gradual wear of 
the emery wheel there is a difference between the first 
and the last tooth finished in this way.

The author has devised a machine for grinding the 
involute teeth of gear wheels, which works on the principle 
of the hobbing machine. The teeth are generated 
simultaneously so that distortion due to the heating of the 
blank is eliminated, and, its the downward feed of the 
abrasive wheel is very rapid, the wear is practically 
negligible. For purposes of experiment an ordinary 
22-inch gear hobbing machine made by the author’s 
firm was chosen. In place of the hob was substituted a 
cylinder of corundum, Grit 50 and Grade M, 10 inches 
in diameter and 7 inches long, having a continuous 
thread of 7 pitch cut upon it. The sides of the thread 
are straight and inclined at an angle of 30°, which is the 
exact shape of the thread of the hobbing cutter. The 
thickness of the thread on the pitch line is however 
made rather less than the correct thickness for a 7 pitch 
tooth. This corundum worm practically amounts to a 
hobbing cutter having an infinite number of teeth. 
The thread was roughed out in a lathe with Huntingdon 
dressers in seven hours, and finished by grinding on a 
Greenfield universal tool grinder with a carborundum

wheel in 21 hours. It is thought it may be possible to 
save much time in the manufacture by moulding the 
thread roughly into shape. In place of driving the 
corundum worm through the gear box and vertical shaft 
of the machine, a pulley is fixed directly on the spindle 
of the corundum worm itself. By this means the effects 
of the torsion of the shafts are got rid of. The corundum 
worm is revolved at a speed of 2,400 revolutions per 
minute, and it is geared up to the work table through 
change wheels as in a hobbing machine. A rapid down­
ward feed is provided for. and the driving belt is led horiz­
ontally to the driving pulley to permit this.

The author Iuls ground up several cast-iron wheels of 
7 pitch on the experimental machine. The wheels are 
first hobbed, but the hob is not put into the full depth, 
so that a few thousandths of an inch are left on the 
sides of the teeth for grinding off. Before the wheels 
are ground the bottoms of the teeth are cut to the full 
depth with a special formed cutter. It would of course 
be far better to hob the teeth in one operation with a 
hob having teeth that are slightly too thin. The wheel 
is then put on the work mandler and the corundum 
worm moved down by hand until its centre is level with 
the top of the wheel to be ground. The corundum worm 
is then adjusted endwise by means of a screw turned by a 
worm and worm wheel by which a very fine cut can be put 
on, so that one side of the thread touches one side of the 
teeth in the wheel. Owing to the thread on the corundum 
worm being thin, as has been explained, the other side 
of the thread is not in contact with the teeth. The 
corundum worm is then allowed to feed down auto­
matically, grinding up one side of all the teeth and generat­
ing them truly. The machine is then stopped, the corun­
dum worm raised by hand, and a finishing cut taken. 
The other sides of the teeth are ground and finished in 
the same way. A stream of lubricant consisting of water, 
soda and oil is kept running on the wheel to prevent 
glazing.

In the best results obtained so far a cast-iron wheel 
of 70 teeth 7 pitch and 11 inches face was completely 
ground in eight minutes.

The wear on the corundum worm appears to be very 
slight, about 1-1000 inch in the worst part, but in the 
finished machine it is proposed to provide a carborundum 
wheel for touching up the corundum worm after each cut. 
The author has found that when he grinds 1-1000 inch 
off the corundum worm to true it up, the carborundum 
wheel which grinds it shows only 1-4000 inch of wear. 
The author has also found that the corundum worm is 
only worn on three threads for about one-third of their 
circumference. In the finished machine an arrangement 
will be provided for traversing the wheel that is being 
ground across the face of the corundum worm, like a 
wheel meshing with a rack, thereby wearing the corundum 
worm evenly. To compensate for this traversing motion, 
a differential gear will have to be provided like that of 
of the Reinecker machine v hen cutting worm wheels with 
a taper hob. The results o ai tied with the experimental 
machine have been so good that with these improvements 
there is every prospect of the success of a future machine 

All Wheels Should Be Ground.
The author’s idea is that not case-hardened wheels 

only should be ground on this machine, but every kind of 
metal should be ground in the soft state, no matter for 
what purpose the wheels are required. The wheels 
would be roughed out rapidly in the gear hobbing machine 
with no attempt at finish, and then sent to the grinding 
machine to be finished, just as all lathe work that is re­
quired to be both accurate and cheaply produced, is first 
roughed out in the lathe and then finished on the universal 
grinder.

0
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System to Eliminate Waste in the Foundry*
A Practical Cost System Worked-Up In the Shops During a Period of Eight Years, to 
Determine Costs In Such a Way as to Eliminate all Waste from Foundry Operations. 
System Calls for a Minimum Amount of Bookkeeping and Clerical Work

If all foundry operations were carried on 
that no waste would occur, so that costs 
could not be lowered, it would be of little 
importance to determine them. If, how­
ever, an elaborate system merely determines 
that costs are high, without also showing 
why and when they are high, and without 
indicating how, when and where they can be 
reduced, it is also of small value. The system 
described gives, before the work is begum 
" hat its cost is going to be, gives the cost of 

ch separate and single operation, shows 
exactly when and where failures occur and 
applies to every item, man, foreman or de­
partment, as well as to materials, supplies 
and methods. This is done with a mini­
mum amount of bookkeeping and clerical 
labor. The system was not elaborated in 
the office by a skilled accountant, but was 
worked out in shops in close touch with ac­
tual conditions during a period of eight years,

Br Harrington Emerson t

cent, who fall by the wayside. The cost 
system recommended is applicable to any 
kind of business, any class of men, in any 
part of the world. The system was originated 
and developed in foundry work, but is equally 
applicable to jobbing, manufacturing or 
special work, which does not, however, mean 
that various local difficulties and problems 
will not require much care for their solution.

Standard op Excellence.
The method consists of standards of ex* 

cellence for every operation and every item of 
expense, and the registering continuously 
for every item the difference between what 
is actually attained and the ideal standard 
set up. The standard cost of each item, 
with the added per cent, of average ineffici­
ency shown by the particular shop, is always 
the actual cost, and as standard costs are 
known in advance, as it is also the average 
inefficiency of the previous period, whether 
week or month, it is always possible, before

nor as difficult as it seems, and it has, on a 
variety of work, been done on a very large 
scale.

Standards, to l>e of value, must be estab­
lished with the greatest care by the aid of 
skilled observers, records, competent esti­
mates, allowances, etc. However imperfect 
the determinations may be at first, the per­
sistent use of records will soon bring up 
the standards to a high degree of accuracy. 
The man who by practice can become so 
expert as to tell by the touch whether the 
joker is in a pack of cards or a card is missing 
can, if it is his business from day today, gage 
closely the standard time required for any 
new work. Men who imagine that this is 
impossible liecause they have never done it, 
can in a short time under guidance become 
very expert, and it is one of the essentials 
of the method that the standards shall be 
self-correcting, so that however wide of the 
mark they are at first, they will soon approxi­
mate closely to what they should be.

Tsô F5T
Fig. 1—Efficency Report, Nov., 1907, 819 Men; Average Efficiency, 96.5 Per Cent.

first in a plant employing 100 men, next in 
one employing 400 men, then in a series of 
plants under one management employing 
over 5,000 men, and finally it is now grad­
ually being worked up in plants employing 
25,000 men, one o'1 vhich is in Pittsburg.

Failure of dubtrial Enterprises

Ninety-five of ; cent, of American industrial 
enterprises are put out of business before the 
end of the second generation. A good sys­
tem should not only tell to-day what next 
month’s costs will be, but also enable business 
enterprises to escape the fate of the 95 per

* From an Address before the Pittsburg Foundry- 
mens’ Association.

t Consulting Engineer on Shop Practice to the 
Santa Fe Railroad and American Locomotive Co.

work is begun, to determine its actual cost. 
The method of predetermining costs was 
suggested and adapted from the universal 
practice of life insurance companies, who 
know to a day the average life probability 
of selected risks, and they do not care if the 
person insured lives longer or less than the 
average. Scientific rates for life insurance 
were not possible until life standards had been 
determined, and similarly in shop practice, 
efficiency determinations are not possible 
until standards have been carefully worked 
out.

Determination of Standards.
This determination of standards is at once 

the most important and difficult part of the 
whole work, but it is not an impossibility

Results of the Efficiency System.
As an example of results attained by the 

use of the efficiency system, the following 
records are quoted from a large shop in which 
the method was installed, each record being 
for a separate month:

Efli-
No. of Standard Actual ciency 

men hours. hours, percent.
21 2,011.2 it,613.9 55.6
50 4,350.2 7,418.8 58.6
77 7,649.6 12,748.3 60.0

Mar. 1607.. 251 27,051.8 41,463.0 893
Aug. 1907. 656 122,736.4 126,534.4 97.0
Sept. 1907 731 120,357.5 130,478.0 99.9
Oct. 1907 . 771 148,841.0 146,434.0 101.7
Nov. 1907. 819 155,276.6 160,701.0 96.6
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The gain to the shop is easily figured be­

tween the first record and the last, assuming 
the first to represent the average efficiency 
of the whole shop of 819 men.

U) CD
Average efficiency.............. 55.0* 90.5*
Number of men.................. 819 819
Average pay per hour.......  $ 0.25 $ 0.30
Average surcharge per hour 

including interest and
depreciation..................... $ 0.25 $ 0.25

Cost per hour per man... . S 0.50 $ 0.55 
Cost of product, labor and 

shop expense, per day.. $409.50 $450.45
Increase in cost................... $ 40.95
Increase in output.............. 73.5*
Assumed profit...................  $ 40.15 $231.08
Selling value of product.. $450.45 $781.53

♦Per cent.
Increase in Wages.

As one of many means employed and by 
no means the most important to secure greater 
efficiency and elimination of waste, the men 
averaged 20 per cent, more wages. Each 
man and foreman is, however, paid on an 
efficiency basis. Each is guaranteed a 
regular day rate, but if his efficiency rises 
above 07 per cent the pay is increased on a 
sliding scale according to a standard table 
which covers all efficiencies from 67 per cent, 
upward at intervals of 1-10 of 1 per cent., as 
shown below :

Efficiency. Increase in Wages.
67 per cent. 0.00 per cent.
70 “ “ 0.22
75 “ “ 1.31
80 “ “ 3.27
90 “ “ 9.91

100 “ 14 20.00
110 44 44 30.00
Above 100 per cent, efficiency the worker 

is paid at his standard rate for all the time he 
saves.

The 819 men have by no means i ached the 
highest efficiency, as is shown by the table 
of classification below:

Average 
Efficiency, 

Workmen per cent.
61 30.3
33 45.0
50 55.8
72 64.6
81 74.2
—-97
76 84.3
74 95.0
90 v 105.9
94 ^ 114.6
64 123.9
56 132.4
26 145.3
19 154.1

Per cent. 
30—40 
40—50 
50—60 
60—70 
70—80

80—90
90 -loo 

100—110 
110—120 
120—130 
ISO -140 
140—150 
150—160

ago that in the blacksmith shop the net result 
of the method had been a reduction in the 
total pay roll of $500 per month, but the out­
put increased fully 100 per cent. It is evident 
that if the 297 men whose efficiencies are 
lielow 80 per cent, were carefully toned up, 
dropping the few who could not lie improved, 
the average of the whole shop would rise. 
The decline in efficiency in November com­
pared to October was largely due to the ac­
cession of new and untried men not accus­
tomed to the system, and, as the records of 
of some of them show their results were of

system fares as well as the employer. Assum­
ing that a worker receiving $90 a month 
spends for living expenses $87. His net 
profit is $3 a month, a margin that leaves 
him discontented and hostile, but his employ­
er, knowing that the efficiency of the worker 
is probably not more than 40 per cent., is 
equally hostile and longs for an opportunity 
to cut the worker’s wages to $75 a month. 
Under the efficiency plan, if the worker takes 
as little as 20 per cent gain on his wages, he 
receives $108 a month, his nel gain above 
living expenses becomes $18 a month, or

2 ® i ? « *z j 6 a Jt > o
* ÎÜ 2 « *

Fig. 2—Output Per Day From All Plants Showing Increase From June,
1904, to April, 1907.

low efficiency. Their record is given] here­
with:

Efficiency,
Standard hours. Actual hours. "per cent.

160—170 6 163.3 4.3 99 4.3
170 and upward 17 196.4 5.3 89 5.0

—522 2.4 39 6.0
— 48.7 180 26.3

819
The high men are considered the most 

valuable asset in the shop, and the highest 
averages are attained as a rule by the black­
smiths, where the willingness to stand all day 
against very hot iron and pound with might 
and1 main, déberves high reward. More loss 
frdrh efficient^ occurs in blacksmith shops 
than in any Other department. The super­
intendent of a shop reported a few months

Were it not for the efficiency check, these 
men might continue at work indefinitely 
in spite of the fact that however good they 
might be at something else they are misfits 
where they are.

Increase in Profits.
It was shown that the profits to the em­

ployer from shop labor and expense were very 
much increased. The worker under the

six times as much as before the efficiency 
plan was adopted. The efficiency report of 
a large industrial plant is graphically shown 
in Fig. 1 and the increase in output in Fig. 2.

Inefficiency of Labor.
A railroad president recently complained 

of the inefficiency of labor, giving it as one of 
the causes of the heavy increase in operating 
expense of railroads. He said that it was 
impossible to secure efficiency because the 
only available discipline was to discharge the 
man, and the man cared nothing for this 
punishment because he could cross the street 
and secure another job equally good. The 
railroad president was fundamentally mis­
taken as to the impossibility of securing 
efficiency, or as to their being no means of
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discipline at his disposal. Under the effici­
ency plan, it is impossible for the worker 
to cross the street and secure another job 
just ns good. The employer across the street 
unable to measure the efficiency of the 
applicant, can only afford to offer him 
$1H) a month and as a consequence, the worker 
who in the efficiency shop is receiving $108

Fig. 3 -Decline in the Total Disbursements 
for Shop Machinery and Tools

with a possibility of making $180, cannot be 
pried from his job with a bar. Fur­
thermore. tin* employer is unwilling to lose 
the valuable man of high efficiencies, so that 
the usual hostility and ill-will an* replaced 
by cordial relations of mutual esteem and for­
bearance. Discipline is maintained because 
the penalty to the worker is very great if he

applicable to material, to supplies, to methods, 
to tools and to machinery. Ity the adoption 
of this standard the disbursements for ma­
chinery in one large plant were n-duced as 
shown in Fig. 3. When, as has been recently 
shown by English tests, certain selected 
files will make six times as many strikes 
before wearing out as other files, and at each 
stmke remove thn»e or four times as much 
metal, it is evident that there an* other 
inefficiencies than those of labor. In a 
foundry, for example, the cost of iron in 
castings may 1m* SI.50 per hundred pounds. 
Direct labor costs $0.50, surcharges on labor 
$0.56, total $2.65. It is evident that in­
efficiencies in the cost of iron (for instance 
3 per cent, in short weight of pig received) 
and inefficiency in surcharges on direct labor, 
may prove more serious than labor ineffici­
ency. Also even if labor contends for a 
fixed rate and limited output and is willing 
to give an efficiency of only 00 per cent or 
less, a great difference will occur in the quality 
of the output, and this would place one man 
in a 20 per cent, class, another in a 60 per 
cent, class, up to the permitted standard.

Standard Applied to Foundry Work.
The efficiency method has lieen applied 

to foundry work with success. To determine 
foundry cost, expenses pertaining to the 
office are separated from those of the foun­
dry proper. All foundry items of expense 
are sub-divided into

(1) Those that make up the cost of iron.
(2) Those that cover direct labor.
(3) Those that an* a surcharge on labor.
In a grouping of accounts worked out fur

a very large foundry, the main items appear 
as follows:

(1) Cost of iron in cupola.
(2) Surcharges on iron in ladle.
(3) Sum of 1 and 2—total cost of iron in 

ladle.

TOTAL COST Of GOOD CASTINGS .

WET WEIGHT OF GOOD CASTINGS -

AVERAGE COST FER FOUND .

NO or LBS

Fig. 4—Diagram Illustrating Table of Costs.

has to pass from a shop where his high 
efficiency is rewarded to one where he is 
graded and paid on the same basis as men 
who are not doing more than one-fourth as

IOffktency Standard Applied to Other 
Items.

Let it not be supposed that efficiency 
applies only to the worker. It is equally

(4) Floor rurchargcs on iron in castings.
(5) Total cost of iron in net good castings.
(6) Applied labor.
(7) Surcharge on applied labor.
(8) Sum of 5, (>, and 7—total cost of net 

good castings per pound. This is, however, 
of very little value until classes arc* arranged 
and every separate casting assigned to its 
proper class; one in class $1.75, another in 
class $2.00, a third in class $2.25, and so on

through 10 or 12 classes. A diagram show 
ing a table of standard foundry costs is shown

By the adoption of this system the cost 
of power is standardized; cost of rent is 
standardized; depreciation is standardized; 
cost of iron in net good castings is standard­
ized; surcharges on labor are standardized; 
applied labor per piece is standardized, and 
someone is made responsible, for every 
standard item and is expected to work on it 
to bring it down, so that while the foundry 
moves along smoothly on a system of stand­
ard costs, everybody from the manager down 
is desperately busy bettering the standards 
and reducing the inefficiencies.

Cost determinations become a matter of 
simple entries on the records which can be 
made by any clerk, but reductions in stand­
ard cost, and elimination of inefficiencies 
become the business of every one from the 
president down to the cleaner up, and in­
efficiencies are specifically and automatically 
revealed and brought home to some one who 
is responsible.

Manufacturers' Catalogues
D.C. Motors—Types S. and S.A.—Circular 

No. 1,068 of the Canadian Westinghouse Co., 
Hamilton, Ont., descriptive of their D.C. 
motors, types S. and S.A., constant, varying 
and adjustable speed. This is a very com­
plete circular on these types of motors. It 
contains 47 pages and is profusely illustrated. 
Then* is a section containing data on appli­
cation of motors to machine tools, pumps, 
etc.

Hu e Book on Ceahino.—Catalogue and 
price list tif the llorshtirgh & Scott Co., 
Cleveland, <>., on their rawhide gears, cut 
metal gears, planed bevel gears, spiral gears, 
racks, worms and worm gears. The cata­
logue contains a short article on the manu­
facture of rawhide gears.

Ai.i'Mivm. A neat little booklet gotten 
out by the Norton Co., Worcester, Mass., 
giving an illustrated account of the manufac­
ture and use of alundum, the trade name of 
tin* material from which their grinding wheels

Tests of “Tkimo” Wrenches. The Tri- 
mont Mfg. Co., Boxliury, Mass., have re­
cently published a booklet containing a 
report of a series of tests made on several 
sizes o| the “Trimo” monkey wrench, and 
also the corresponding sizes of several other 
makes. These tests showed the “Trimo" 
wrenches to lie well worth investigating. 
Anyone interested in monkey wrenches 
should see the results of this test.

ENGINEERS AT NIAGARA FALLS.
The fall course of meetings of the Toronto 

section of the American Institute of Elec­
trical Engineers was inaugurated last Satur­
day, when the members held an excursion 
to Niagara Falls. In the morning visits 
were paid to the generating stations of the 
Electrical Development Co., and to the 
transformer station of tin* same company, 
anil also to that of the Canadian Niagara 
Power Co. In the afternoon the generating 
stations of the Canadian Niagara Co., and 
ol the Ontario Power Co., were ins|>ected. 
During the day the retiring secretary, Mr. 
W. (1. Chase, was presented with a club 
bag. Mr. Chase will shortly leave for 
Winnipeg.

1



September 25, 1908. THE MAC HINERY EDITION.

Modern Style of Miller
The following description of the Milwaukee 

Milling Machine gives an idea of up-to-date 
milling machine practice. There are three

material removed. Coarse feeds are I test 
obtainable when the feed is driven from 
a constant speed shaft, rather than from 
the spindle. In these machines the feed is 
driven from a constant feed shaft running

universal joint shaft. Fet'd levers are con­
veniently located and arranged so that no 
mistakes can be made.

Automatic flooded lubrication is arranged 
for all gears and bearings in the main frame 
of the machine including the pulley bracket 
and fet'd box. The oil pump is simple 
spur gear construction. This is an exclusive 
feature of these machines.

These machines are provided with cutter 
lubrication system. Fifty per cent, greater 
output can be obtained by flooding the 
cutters with oil, anti also the amount of 
sharpening necessary is very much reduced, 
and the life of the cutter increased.

The universal machines are provided with 
universal spiral dividing centre. A feature 
of these centres is the largeness of the worm- 
wheel, being twice as large as in ordinary 
practice, thus tending to reduce the error by 
one half, other things being equal. The 
index plunger is directly connected with the 
worm shaft.

The horizontal machines are provided with 
vertical spindle attachments.

Other attachments for the different mach­
ines are the rack cutter spindle and vice for 
cross cutting on long work; the rotary table, 
for the universal or plain machine; plain een- 
t res for rapid manufact uring work on the plain 
or universal machines; universal centres 
for use on the plain and manufacturing mil­
lers; the universal chuck and the vice.

These machines are made by Kearney & 
Treckner (’<>.. Milwaukee, and sold in Canada 
by the A. It. Williams Machinery Co., To-

TRADE NOTES.

Fio. 1. The Milwaukee Manufacturing Mille,

styles of these millers, the universal, the 
plain and the manufacturers' miller. The 
general features of these machines are the 
same, the difference being in the details.

The first thing to consider in the design of 
a miller is the frame. The frame on these 
machines is vast in one piece and is entirely 
closed, providing great stiffness to withstand 
the strain of the cut. The knee is a box 
section, closed on both the top and bottom. 
The fact that the knee is cast without hole 
through the top is an important fact as this 
prevents all distortion due to clamping the 
saddle or from strains set up by a heavy 
cut. Large bearing surfaces an- provided 
for the saddle and swivel carriage and Mu­
table.

The drive is through a single pulley which 
is belted direct to line shaft or the electric 
motor. The chief advantage of constant 
speed drive is that greater power can be 
delivered to the machine.

Maximum output demands that the cut­
ters In* given the correct surface speed, and 
in order that the operator will always use 
the correct speed it must be easily obtainable 
and the plate showing these speeds must be 
simple enough to be read at a glance. Eighteen 
spindle speeds an- provided in geometrical 
progression. This all geared speed change 
makes the application of constant speed 
motor drive a simple matter.

Comparatively slow speed and coarse feed 
will, in most cases, give better results both 
in the life of the cutters and the amount of

about 100 R.P.M., the shaft lying midway 
between the highest and lowest spindle speeds

Fatherstonhaugh & Co., patent solicitors, 
have changed their Toronto offices from the 
Hank of Commerce Building to the new 
Royal Hank Building, 10 King St. 
East.

Fig. 2. Veitical Spindle Attachment.

Feed changes arc obtained through the gear 
box bolted to the back of the machine. The 
power is transmitted to the knee through a

The Canada Furniture Manufacturers, 
Limited, are considering moving their head 
offices from Toronto to Woodstock.
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Compensation for Accidents to 
Workmen
By Wm. Hard.

A curious thing happened in Germany 
in the year 1900. In that year the German 
Chemical Industry Association offered a 
prize, in free public competition, for the fol­
lowing interesting object :

The Safest Soap-P iess.
It wasn't for the soap-press that would 

make the most soap. It was for the soap- 
press that would save the most limbs and the 
most lives. Real money was offered to in­
ventors for designing a thing of that kind.

It was as if Joseph I/uter, of Chicago, in­
stead of allowing all the safety regulations of 
the state of Illinois to be violated in his big 
coal-mine down at Ziegler in Franklin Coun­
ty, thereby producing an explosion of gases 
that killed some fifty of his workmen on the 
third day of April, 1905, should have obeyed 
all those regulations to the letter and should 
then have gone further and inserted in a 
Chicago newspaper the following adver­
tisement:

Wanted—A Perfect System of Driving 
gases out of mines. The state regulations 
are not enough for me. I want something 
better. $2,500. J. Leiter.

Herr L. Ilertel, of Bayreuth, royal inspec­
tor of factories, won the prize for the safest 
soap-press. Hundreds of Germans have won 
similar prizes in similar contests. The Elbe 
Navigation Association, for instance, has 
given a prize for the safest ship-winch. The 
union of all the German Trade Associations 
has given a prize for the best protective ar­
rangement to go over the eyes of workmen who 
are exposed to flying chips and sparks. The 
German railways have given all kinds of 
prizes for all kinds of safety-devices.

Mr. Edgar T. Davies, factory-inspector of 
Illinois (and one of the most practical and 
shortest-haired reformers in the country) 
says that in the year 1906 in the factories of 
Illinois a hundred men were killed, or crippled 
for life, by one little shop institution called the 
set-screw. The set-screw stands up from the 
surface of rapidly revolving shafts, and as it 
turns, catches dangerously at hands and 
clothes. It is no unchangeable provision 
of nature. For thirty-five cents, says Mr. 
Davies, this danger device could be recast 
into a safety device. For thirty-five cents the 
projecting top of the set-screw could be sunk 
flush with the rest of the whirling surface of 
the shaft, and then no sleeve could he entan­
gled by it, no human body could lie swung 
and thrown by it, no woman could be widow- 
ed by it.

What remote consequence of tears and 
lonely years may lie in a quarter and a dime I 
And what satire! More than once it must 
have happened that a widow has had her rent 
paid by a charity society to which yellow- 
backed bills are contributed by a manufac­
turer who could have kept her from being 
a widow by the expenditure of a quarter 
and a dime!

But why is it that German business men 
will offer prize-money for safety-devices, 
while Amcrcian business men so generally 
fail to adopt them even when they have al­
ready been invented, evôn when they are 
well known 1,1 nd cheap, even when they are 
required by law?

The difference is not in personal character. 
If it were, it would l>e the Americans that 
would be buying the safety-devices. The in­
dividual American is the kindliest man living. 
He can’t even keep his children out of the 
jam-closet (though he knows it’s had in the 
long run for their teeth), because the immedi­
ate sight of unhappines makes him uncom­
fortable. He is soft-hearted to a fault with 
his family and his friends. Personally, indi­
vidually, the American is charitable and hu­
mane beyond the charity and humanity of 
th? inhabitants of any other country in the 
world. The fact that the particular country 
he owns and operates is the world’s indus­
trial slaughter-house is a paradox in inter­
national character.

And the heart of this paradox is in the law 
on the subject of Compensation for Accidents 
to Workmen.

The Germans have a law that makes them 
better than they naturally would lie. We 
have a law that conceals the real, hideous 
nature and the real, appalling cost of indus­
trial accidents from our eyes, and makes us 
blindly and artificially selfish and cruel and 
brutal.

Germany has a system of compulsory 
insurance to which both employers and em­
ployees contribute. Every injured German 
workman, no matter how he was injured, 
whether by his own fault, by the fault of his 
employer, or by nobody’s fault, draws regu­
lar weekly compensation either from the 
sickness-insurance fund or from the accident- 
insurance fund until he is able to go back to 
work again.

Whereupon the following profound reflec­
tion occurs to the Germans:

“The more accidents there are, the more 
injured workmen we shall have to support 
and the larger will be the premiums that we 
shall have to pay into our insurance funds. 
But the fewer accidents there are, the fewer 
injured workmen we shall have to support and 
the smaller our insurance premiums will lie.”

This thrifty consideration leads the Ger­
mans to address their workmen as follows:

“ Here are safety-devices. We implore you 
to use them. We shall esteem it a favor if 
you will try not to get hurt. But if an acci­
dent does happen and you do get hurt, here are 
the liest doctors and the best hospitals in the 
empire. Use them and get well as soon as 
you can. We shan’t let you crawl away to 
your home and get good and sick, and good 
and poor, and then send a claim-agent to the 
side of your bed and offer you a month’s rent 
just about the time the landlord is coming 
round, and get you to sign your name to a 
release. We aren’t interested in seeing your 
signature on a piece of paper. We are inter­
ested in restoring you to health. The sooner 
you are well, the sooner you can go back to 
work. And the sooner you can go back to 
work, the sooner we can stop paying you your 
weekly indemnity.”

in pursuance of this wise thought, the em­
ployers and the employees of Germany, 
united in their insurance associations for the 
common welfare of both wage-earners and 
dividend-drawers, have spent $120,000,000 
in the past twenty years on workmen’s 
dwellings, workmen’s baths, workmen’s hos­
pitals, workmen’s sanatoriums, and work­
men’s convalescent homes. It was good 
business. It helped to decrease the insur­
ance premiums. It was good Christianity. 
It helped to n*ake sick people well.

A good law is a law that gets men and 
women into the habit of doing the helpful 
thing, the noble thing, the right thing. Nine 
tenths of every one of us is habit. The Ger­
man Compulsory Insurance Law is a good 
law, not only because it hands out coin and 
medical supplies at convenient times to 
injured workmen, 1 it because it sets the face 
of the whole German nation habitually toward 
preventing;' the crippling and mangling* of 
human beings, toward healing the wounds 
of those who, in spite of all precautions, 
have been overtaken by the bloody misfor­
tunes of peace, toward lessening pain, toward 
spreading happiness.

The difference between the German situa­
tion and the American situation is the whole 
difference between the modern, scientific,
Im*ace-making device called “ Compulsory 
Insurance,” and that medieval unscientific 
strife-breeding contrivance called “Employ­
er’s Liability.”

Under compulsory Insurance the remedy 
for an acident is to get the victim on his 
feet again as soon as possible, and to think up 
the best way of preventing all accidents of 
that particular kind in the future. Under 
Employer's Liability the remedy for an ac­
cident is to start a lawsuit.—Everybody’s 
Magazine.

A THREE HUNDRED MILLION DOLLAR 
LOSS FROM LACK OF SYSTEM.

According to Mr. Harrington Emerson, 
an authority on several branches of en­
gineering, the railroads of this country waste 
more than $300.000,000 every year by petty 
leakages. He believes that this waste, or a 
large part of it, could l>e saved by the proper 
organization of railroad operations. The 
waste consists of thousands of small items 
such as the stealing of coal, unskilled super­
vision in the shops, petty jealousies between 
officials, red tape, duplication of tools, and 
similar items. He cites a single large shop 
in which the annual tool bill was more than 
cut in half by one year’s careful supervision.

Practical operating officials of the rail­
roads are not disposed to dispute Mr. Emer­
son’s figures. They admit that there is an 
immense amount of waste. Here and theie, 
notably on the Harriman lines, one may find 
men who claim that everything possible is 
done to cut out this waste. Two years ago 
Mr.1 Harriman undertook to standardize 
his entire equipment, simply in order to 
eliminate an immense waste in the repair 
shops and in the interchange of cars and 
engines. 0^Aeral millions of dollars have 
been spent In this effort, but as yet the annual 
saving cannot be accurately measured. "

That some of this waste can be saved is 
undoubtedly true. The railroad men, how­
ever, declare that a large part of it turns 
upon the efficiency of the individual work­
man. That, they say, is the real railroad 
problem. There was a time when railroads 
could get efficient American workmen to 
labor on the tracks, in the shops, in the 
handling of freight. To-daÿ the class of 
labor on the roads has deteriorated beyond 
conception. The lowest class of foreign 
laborers demands, and must get, the highest 
wages, wages that ten years ago were not paid 
to the best of American laborers in the same 
linerofMvork\ÏUntil this .condition remedies 
itself, the railroad menrsay, the larger part
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of the annual waste is beyond any effective 
remedy. m *

This whole controversy emphasizes the 
need of proper training for the semi-technical 
workman. The spread of technical schools 
will produce, as time goes on, a host of men 
fit for the shops, for the supervision of freight 
traffic, for the handling of track work. Only 
a f'.w years ago the big Canadian railroads 
coôperated in establishing a sort of railroad 
school in connection with a Canadian uni­
versity. To-d y they draw from it dozens of 
young men fv. for the railroad service. As 
the years go on this process will result in 
increased efficiency all around. Our own 
technical schools, the large locomotive com­
panies, and the big car-building companies 
are graduating every year hundreds of young 
men for the service of the railroads. This 
is the ultimate solution of this problem of

But there is need of more system on the 
railroads. The railroad world needs more 
presidents like Mr. Harriman (his financial 
activities apart)—men who personally go 
out and watch their railroads, keen for every 
improvement in operating methods, eager for 
traffic efficiency. The railroad field has not 
been cursed so much with dummy directors 
as it has with dummy officers. The railroad 
kings of to-morrow must know their railroads 
better than the kings of yesterday knew

Drop-Hammer Foundations
The E. W. Bliss Co., Brooklyn, N.Y., 

builder of drop forge hammers, contributed

Fig. 1.

the following < information regarding the
construction of idrop-hammer foundations. 

The endurance and effectiveness of drop-
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hammers depend in no small degree upon the 
proper’ratio ^between the weight of the base 
and the weight of JtheThammer. It has been 
demonstrated that 12 to 1 is decidedly better 
than a smaller ratio, and that the best results

0ROUND LINE

Pig. 2.

are obtained with a ratio of 15 to 1 or 16 to 1 
with all parts made in proportion; the extra 
cost of the heavier machine being more than 
compensated for by the larger quantity and 
better quality of the finished product and 
by the comparative freedom from break­
downs.

For the successful operation of drop- 
hammers, it is very essential to have a good 
foundation. Both of the types here illus­
trated have been found to give good results. 
The wood cushion foundation, as shown in 
Fig. 2, is used where the bottom is not good 
and where the jarring of the surrounding 
buildings is objectionable. The solid con­
crete foundation shown in Fig. 1 is recom­
mended as best when it can be used, as it is 
like a continuation of the base on the hammer, 
and therefore makes the drop more efficient. 
In deciding the depth of foundation of either 
of the above types, care should be taken to 
determine the best point to stop the excava­
tion. Bed rock is the best bottom, cement 
gravel next best, and a strata of sand or clay, 
say 4 feet thick, and in its original and un­
disturbed condition, also makes a good bot­
tom. The trouble with the sand or clay is 
that on account of the heat of a drop forge 
shop drying the soil and a continual jar, they 
are apt to shift provided they get an outlet 
in the shape of other near excavations. By
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spreading the bottom of the foundat ion the de­
sired result is sometimesobtained withoutgoing 
very deep, but for any size of drop hammer 
the concrete should not be less then 4 feet 
thick, whether the wood cushion is used or not.

Meeting of A.S.M.E.
The season of professional meetings of 

The American Society of Mechanical Engin­
eers will be opened on Tuesday evening, 
October 13, by a meeting of the Gas Power 
Section in the Engineering Societies Build­
ing at 29 West 39th Street, New York.

Mr. H. L. Doherty, chairman of the Meet­
ings Committee of the section, will present a 
report for discussion outlining plans for 
future work and there will also be a discus­
sion of standards to be used in gas power

Two papers will be read, one by E. A. 
Harvey on gas producer plants, with data 
upon costs, performance, etc.; and one 
by N. T. Harrington, giving the results of 
tests to determine the loss of fuel weight in a 
freshly charged producer, due to increase 
of ash contents in the fuel bed. The first 
paper will be illustrated by lantern slides, 
showing actual plants and plans for the ar­
rangement of apparatus.

Politics at Steel Mills
A special despatch to the New York Times 

from Granite City, 111., says that the 1,200 
employees of the American Steel Foundries 
Co., at Granite City, found in their last pay 
envelopes a circular letter, which by implica­
tion lays the blame for the recent financial 
troubles upon the Republican National Ad­
ministration. The circular in part reads:

“You have been out of work for a long 
time. Why have you been out of work?

“ Because the company that has been 
giving you employment had no orders for 
its goods.

“Why has it had no orders?
“ Because the railroads and other persons 

and corporations with which it deals could 
not buy supplies.

“Why could not the railroads order sup­
plies?

“ Because they could not borrow money, 
for the reason that nobody would loan it to 
them. The business of the railroads was 
crippled by the hostile attitude of the present 
Administration and by the adverse legislation 
of some of the States.

“Why could not the railroads get money?
“What should you do to get steady 

work?
“Talk it over with your neighbors and 

see what they think. Do then what you 
think is best for yourself. Remember when 
the railroads are prosperous we will have 
work for you and that you will then have 
money to buy what you need.” 
riThe plants of the company, after a shut 
down for months, resumed recently with 
about half of their regular force.

Discussing the relative position of various 
countries as musical centers, Germany seem­
ed to have the most votaries, much to the evi­
dent displeasure of one excitable Italian. 
“ Italy is turning out the most musicans, and 
has always turned out the most,” he cried. 
“Ach, Gotti” exclaimed a German present, 
“ can you plame her.
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CAPTAINS OF INDUSTRY
Opportunities lor Business. News of Building or EnlargeRw.it of 
Factories, Mills, Power Plants. Etc. News of Railway and Bridge 
Construction News of Municipal Undertakings Mining News.

ONTARIO
The American Mulfigra|>h Sales Co., Limit­

ed, Toronto, have bet n incorporated with a 
capital of $40,000, to deal in oHice appliances 
of all kinds. The provision:!! directors of the 
company are J. S. Innés, J. E. Day, J. M. 
Ferguson, Toronto.

The Canada Metal Company, Toronto, have 
taken out a permit to erect a factory building 
on Fraser Avenue, to cost $12,000.

The Ross-Taylor Co., Exeter, Ont., have 
added another branch to their business, the 
manufacture of boxes.

Two new Canadian cement manufacturing 
plants are lieing planned: the Bell’s Lake 
Portland Cement Co., Markdale, Ont., will 
erect a cement mill at Walter’s Creek, Ont., 
to have a capacity of one thousand barrels 
per day; the other plant is to be built et 
St. Mary’s, Out., by the Brant Portland 
Cement Co. It will have a daily capacity of 
eight hundred barrels.

T. W. Oke, Ashburnham, Ont., owner of 
the Peterborough Furniture Co., has pur­
chased new premises on which he will erect 
an additional large factory.

The Nimpkish Lake Logging Co., Limited, 
Vancouver, B.C., have lieen authorized to 
take over the sawmill and wood manufac­
turing business of Stracey & Garland, Limited.

The Windsor Launch & Power Co., will 
erect a dock and automobile repairing plant 
at Windsor, Ont.

A new Government dock w ill tie constructed 
at the Ontario Iron & Steel Co.’s plant in 
Crowlaml township. Ont.

The Ottawa Hunt Club will build a con­
crete and rough-cast club house at Bowesville,
< hit

The Harris Co., Limited, Toronto, intend 
enlarging their abattoir. Estimated cost, 
$3K,(MK).

Messrs. Mitchell Bros’, sawmill at Berke­
ley, Ont., has been destroyed by fire.

A new school building will lie erected at 
Amherst burg, Ont.

A new post office and custom’s house 
building is likely to be erected at Dundns,
Uni

An abattoir will be erected at Guelph, Ont., 
W. A. Mahony, architect.

The Monarch Brass Works, Port Col borne, 
Ont., have been destroyed by fire.

An addition will Ik- built to the Eglinton 
school, Eglinton, Out.

The Hamilton Steel A Iron Co., will build 
additions to their spike mill at Hamilton, 
( hit.

A new' flour and feed mill will be erected 
at Magnetawan, Ont., by J. Schadie, of the 
same place.

A new armoury will be erected at Orillia, 
Ont.

The Concrete Engineering & Construction 
Co., Toronto, have been awarded the contract 
for the laying of sewers in Preston, Ont.

The Marmora Coojierage null, Marmora, 
Ont., was destroyed by fire recently.

The Eglinton, Ont., and Davisvillc, Ont., 
school buildings, will lie enlarged.

The Hawthorne Hill Rural Telephone Co., 
Limited, Palmerston, Ont., have lieen in­
corporated with a capital of $10,000. The 
provisional directors include W. II. Mallett, 
.1. Goodwin and A. Darroch, Palmerston.

II. Bilskey & Son, Limited. Ottawa, Ont., 
have lieen incorporated with a capital of 
$40,000 to carry on a jewelry business. The 
provisional directors include M. Bilskey, 
(). E. Culbert and S. Bilskey, Ottawa.

The office building of the Experimental 
Farm, Ottawa, will Ik* enlarged and altered.

The Ingersoll Nut Co., Limited, Ingersoll, 
Ont., have been incorporated with a capital 
of $100,000, to manufacture* iron, steel, 
lead, etc. The provisional directors include 
,1. L. Ross, H. A. Ilohnstead and F. 11. 
Potts, Toronto.

The Phoenix Oil & Gas Co., Limited, 
Milverton, Ont., have lieen incorporated 
with a capital of $100,000. The provisional 
directors include J. Torrance, R. Miller and 
R. Ijoderman, Milverton.

The Hayes Track Appliance Co., New York, 
have lieen licensed to carry on business in 
Canada. G. R. Harvey, Hamilton, Ont, has 
lieen appointed to lie their attorney.

The Standard Milling Co., Limited, Lis- 
towel, Ont., have lieen incorporated with a 
capital of $40,000. The provisional directors 
include R. H. Stewart, J. M. Sehinbein, and 
Geo. Bray, Listowel.

The South Bay Canning Co' s factory at 
Piéton, Ont., has been destroyed by fire.

The Bell Telephone Co., Toronto, will 
erect a five-story building for central exchange 
on Adelaide Street.

The factory of the Belleville Iron <V Horse­
shoe Co., Belleville, Ont., has been destroyed 
by fire. Loss $15,000.

A party of Montreal financiers after ex­
amining the mines of Cobalt, Ont., give a 
good report. A new vein has been discovered 
five inches wide practically all silver. The 
Kerry Mining Co., with a lease on Cart Lake, 
struck a rich calcite two inch vein at a depth 
of fifty feet. The company have ordered a 
compressor plant for immediate installation.

The Hoop-Spring Cushion Tire Co., Limited, 
Toronto, have lieen incorporated with a 
capital of $150,(KM), to carry on the manu­
facturing of wheels and tires for automobiles, 
etc. The provisional directors include Clair 
Hodgson, A. II. Britton, M. Hodgson, Toronto

The North Lanark Marble & Granite 
Quarries, Limited, St. Catharines, Ont., have 
been incorporated with a capital of $150,000, 
to carry on mercantile business. The provis­

ional directors include W. II. Wylie, M. M. 
Wylie, St. Catharines, Ont., and M. Lays, 
Ottawa, Ont.

The St. Lawrence Engine Co., Brock ville, 
Ont., will build an extensive factory for the 
manufacture of motor engines.

A. 1). Burrows has erected a new planing 
mill at Eden Mills, Ont.

The Northern Ontario Lumber & Milling 
Co. are insolvent and the London & Western 
Trusts Co. have been appointed liquidators.

Hercules Boxes, Limited, Toronto, have 
lieen granted a charter to manufacture 
wooden and pajier boxes, etc., with a capital 
of $40,(MM).

The United Oil Fields, Limited, Toronto, 
have been incorporated with a capital of 
$1(M),(MK). The provisional directors include 
L. Cameron, G. P. Sylvester and J. F. Len­
nox, Toronto.

The American Hardpapcrware Co., Limited, 
Toronto, have lieen incorporated with a 
capital of $8(M),(MM). The provisional direc­
tors include E. B. llyckman, C. S. Machines 
and C. C. Robinson, Toronto.

The Holt Timber Co., Limited, Toronto» 
have been incorporated with a capital of 
$1,000,()()(). The provisional directors in­
clude E. Ryckman, C. S. Machines and C. C. 
Robinson, Toronto.

Alterations will lie made to the Presbyter­
ian ( ’hurch, Queen St. East, Toronto.

The Canadian Barrel Handle & Veneer 
Co., Limited, Toronto, have been incorporated 
with a capital of $50,000. The provisional 
directors include M. Armstrong, II. J. Arm­
strong and J. B. McKinnon, Toronto.

The Veterinary Remedy Co., Limited, 
Toronto, have lieen incorporated with a 
capital of $20,(MM). The provisional directors 
include J. Waring, H. Oliver and A. Bartlett, 
Toronto.

The National Business Methods & Pub­
lishing Co., New Jersey, have been licensed 
to do business in Canada. Fred Nelson, 
publisher, Toronto, will act as their attorney.

The Graphite Mines’ equipment and pow­
der house belonging to Matthews & Cum 
tilings, Willierforce, Ont., have been destroy­
ed by fire.

The Canadian Flax Mills, Limited, Toronto, 
have been incorporated with a capital of 
$1,000,000 The provisional directors in­
clude I) Keith, A. R. Campbell and W. E. 
Hunter, Toronto.

The Monarch Brass Works, Port Colborne, 
Ont., have been destroyed by fire.

The South Bay Canning Co.’s plant at 
Windsor, Ont., has been destroyed by fire.

A new dam has lieen constructed at the 
power plant, Windsor, Ont.

5
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Among the firms who have recently placed 
orders for pumps with the Smart-Turner 
Machine Co., Hamilton, are the Northumber­
land Paper <fc Electric Co., Campbcllford; 
the Fred. Armstrong Co., Toronto; Electric 
Metals, Limited, Welland; the Iteid Foundry 
Co., Ingersoll; the Temiskaming & N» rthern 
Ontario Railway Co., North Bay; Taos. A. 
Ivey & Sons, Port Dover, Ont.; the Canadian 
Pacific Railway at Kootenay Lake.

The plant of Win. Malloch & Co., manu­
facturers' elevators and foundry, at London, 
Ont., has been sold to the Vulcan Co., 
Limited.

The Atikokan Iron Co., Limited, Toronto, 
is to be wound up and John D. Fraser has been 
appointed provisional liquidator.

The Levy, Weston McLean Machinery Co., 
Limited, Toronto, have assigned to E. R. C. 
Clarkson, Toronto.

Mayor Oliver, Toronto, has instructed City 
Engineer Rust to endeavor to have $200,000 
of the trunk sewer contract let by November 
1, so as to have the work started as soon as 
possible.

QUEBEC
The Tombyll Upholstering Co., Lemoine 

Street, Montreal, have taken out a permit for 
a factory costing $10,000, at the corner of 
St. James and Walker Streets, where their 
premises were destroyed by fire last winter.

Lawford Grant, Esq., has registered as 
manager of the British Insulated & Halsby 
Cables, Limited, Montreal.

An office building and turning shop will 
be erected at the Canadian Spool Cotton 
Co.’s Works, Montreal. Messrs. Brown & 
Vallance, Montreal, are the architects, and 
E. G. M. Cape is the contractor.

The Bank of Nova Scotia will build a 
branch at Harbor Grace, Newfoundland. 
L. P. Snyder, Toronto, is the architect, and 
Byers & Anglin, Montreal, are the con­
tractors.

John Watson & Sons, Montreal, have been 
awarded sub-contract for ornamental iron 
work in the Eastern Townships Bank Build­
ing, Montreal. Peter Lyall & Sons are 
the general contractors

After Oct. 1, 1908, the name of the com­
pany Amiot, Lecours & Lariviere, Incor­
porée of Montreal, will be changed to that 
of Lariviere, Incorporée. .

The Dominion Soda Water Co., Limited, 
Montreal, Que., have been incorporated with 
a capital of $49,000. The provisional direc­
tors include A. Rudner, A. Storm and J. 
Rosenberg, Montreal.

Larose & Larose, sash and door manufac­
turers, Montreal, have registered.

R. & T. Ritchie, Limited, Aylmer, Que., 
have been incorporated with a capital of 
$100,000, to manufacture and deal in lumber.

The new factory of the Sherbrooke Machine­
ry Co., Sherbrooke, Que., is completed. The 
company are busy installing machinery and 
expect to commence work soon.

The Boston Asbestos Co., East Broughton, 
Que., are pushing the installing of their 
machinery in their large mill, and expect to be 
running soon.

A new post office will be erected at Me- 
cantis, Que.

A new English bank will be established on 
Notre Dame St., Montreal, Que.

Millen & Brother, lumber dealers, Ahunstic, 
Que., have registered.

NEW BRUNSWICK
Mr. Joseph Feinbrook, of Nathan, N.B., 

has made application to the New Brunswick 
Provincial Government for the lease of 137 
miles of crown lands on Cain’s River and 
Little River for the establishment of extract 
works for the manufacture of turpentine, rosin 
and other products and the lease will be made 
with only a nominal rental being charged. 
Mr. Feinbrook has agreed to spend $100, XX) 
or more the first year in machinery and plant 
to carry the business on for 10 years at least, 
employing a large number of men.

The Standard Printing Co., Limited, St. 
John, N.B., have been incorporated with a 
capital of $60,000 to carry on the business of 
newspaper proprietors and general publishers 
lithographers, and engravers. The provision­
al directors are:—Josiah Wood, Sackville, 
N.B., W. H. Thorne and R. B. Emerson, St. 
John, N.B.

The K. & V. Co., Limited, have been in­
corporated with a capital of $20,000, to carry 
on a general lumbering business in all its 
branches. The provisional directors include 
L. W. Just, Montreal, Knut Nordin, and 
Joseph Ander, Newcastle, N.B.

The Sackville Woodworkers’ Co., Sackville, 
N.B., have started work on their new factory 
at that place.

James Beveridge, St. John, N.B., who is 
building a pulp mill on one of the branches 
of the Miramichi, expects to have the plant 
in working order in November.

A new woodworking factory will be built 
at Campbellton, N.B., by J. & D. A. Har- 
quail.

NOVA SCOTIA
The Universal Spring Co., Sussex, N.S., 

intend enlarging their plant by the erection 
of a three-story factory building.

Messrs. Reid & Archibald, Halifax, N.S., 
have the contract for the building of the new 
wharf at MacPherson’s Cove, C.B.

Messrs. J. W. Lowe & Sons’ woodworking 
factory, sawmill and lumber sheds at An­
napolis, N.S., have been destroyed by fire.

MANITOBA
A new hotel will be erected at Altona, 

Man., on the site of the old “Commercial,” 
which was destroyed by fire.

A. S. Arnold, Shoal Lake, Man., is erecting 
a 30,000 bushel elevator.

The Western Canada Flour Mills Co.’s 
elevator at Oakburn, Man., has been destroy­
ed by fire.

The Canadian Pacific Railway will remodel 
the depot and freight sheds at Portage La 
Prairie, Man.

A part of the business section of Altona, 
Man., has been destroyed by fire.

A new King Edward school will be erected 
at Winnipeg, Man. Estimated cost, $64,000.

SASKATCHEWAN
Improvements and additions will be made 

to the Canadian Pacific Railway Hotel at 
Moose Jaw, Sask.

A new collegiate institute has been erected 
at Moose Jaw, Sask.

An elevator will be erected at Estevan 
Sask., by Stromwold & Co., Mohall, N.D.

The Public Building at Prince Albert, Sask., 
will be enlarged and improved.

The Canadian Pacific Railway will build a 
new station at Sutherland, Sask.

A flax mill will be established in Saskatoon, 
Sask., by Douglas, Piper & Johnston, Saska-

John Matthison, Estevan, Sask., is erecting 
a 30,000 bushel elevator.

ALBERTA
The Bank of British North America have 

purchased a site for a branch building at 
Calgary, Alta.

H. N. Calder, Edmonton, Alta., has the 
contract for cutting ties for 100 miles of the 
Grand Trunk Pacific.

BRITISH COLUMBIA
A store and office block will be erected on 

Hastings St., Vancouver, B.C., by J. Dodson, 
Vancouver.

Mahon, McFarlane & Mahon are erecting 
an up-to-date sawmill in Capilano Valley, 
B.C.

The Capilano Timber Co., Limited, have 
been incorporated in the province of British 
Columbia with a capital of $100,000, to 
manufacture and deal in lumber.

The Cooke Lumber Co., Nelson, B.C., have 
decided to proceed with the erection of a 
saw mill.

Wright & MacDonald, Vancouver, B.C., 
have completed plans for a bakery t.o cost 
about $30,000 and stables to cost $5,000 for 
Hanbury, Evans & Co.

The Kelowna Sawmill Co., Limited, capital 
$100,000, have been chartered to take over 
the business carried on under that name in 
Kelowna, B.C., and to manufacture wooden 
products.

A Salmon Arm, B.C., advice says that the 
lumbering firm of Brayden & Johnston, have 
decided upon the erection of a mill at Canoe 
Creek Siding, which will be proceeded with 
almost immediately.

The Graham Island Lumber Co., in which 
two of the prominent members are C. H. 
Shannon, Los Angeles, and J. C. Slean, Pitts­
burg, will build a large sawmill at Massett, 
on Graham Island, B.C.

The Malcolm Lumber Co., Fairview, B.C., 
have taken over the business of the Telford 
Lumber Co., and are fitting up a modern 
sawmill of 50,000 feet capacity per day.

The EUc Lumber Co., Fernie, B.C., have 
given orders for the cutting of 18,000,000 feet 
of logs this winter. This is taken as an 
indication that the mill will be rebuilt at an 
early date.

Glencoe Lodge building, Vancouver, B.C., 
will be enlarged at a cost of $50,000.

Exhibit of Steel Fractures
One of the features of the Machinery 

Hall this year was a show case exhibited by 
The Eagle & Globe Steel Co., Limited, 
of Sheffield, England, in conjunction with 
their Canadian agents, Messrs. Drummond, 
McCall & Co., Montreal and Toronto. This 
show case deals with the process of manufac­
ture of high speed—special—and ordinary 
carbon tool steels, and we are confident will 
have been found of great interest by such 
of our readers, who had the opportunity of
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inspecting same. An examination of the 
show case immediately reveals to one the 
great care necessary to produce such perfect 
fractures, also to make the process easily 
understood by users, and we have pleasure 
in endeavoring to give a rough description of 
same. The first fractures are of the iron in 
the rough state, exactly as received at the 
works, in Sheffield, from Sweden. The next 
set shows the Bliske steel, or converted bar 
iron, which is broken into small pieces and 
along with the various alloys and rare metals, 
melted in a small crucible. The next fracture 
in direct order is the ingot fracture, from 
which the finished bar is forged. This, of 
course, is the one of most interest to the user. 
Fractures of a few of the standard grades of 
tempers, manufactuied by this company, are 
displayed in the finished stab-, including 
the present day high speed steel (“Capital”),

special Dannemora extra hard cast steel 
for use on chilled rolls and similar hard 
materials. “ D.S.W.” (Dannemora Steel 
Works) Brand—an oil or water hardening 
steel, suitable for roughing tools, etc., where 
the machinery is too heavy for the ordinary 
carbon tool steel, but not heavy enough for 
high speed, and is also an excellent finishing 
steel. As regards ordinary carbon steels, we 
think you will agree with us the following 
list covers a very large field, and we are 
confident that The Eagle & Globe Steel Co., 
Limited, will be able to satisfy even the most 
“hardened tool steel critic,”—from the 
following list:—

No. 1 temper (1$ % carbon), for razors, etc.
No. 2 temper, (1J % carbon), for turning 

tools, small drills, and cutters.
No. 3 temper (l jf carbon), for punches, taps, 

rimers, and large drills.

No. 4 temper, (1% carbon), for chisels, 
small shear blades, etc.

No. 5 temper, (1|% carbon), for sets and 
large shear blades.

No. 6 temper, (J% carbon), for dies, ham­
mers. snaps, etc.

Messrs. Drivnmond, McCall & Co. are also 
showing a few samples of “Capital” brand 
high grade files, of full standard Sheffield 
weight, and guaranteed to outlast the low 
grade, light weight, high discount article by 
3 to 1. Also, as they are made from special 
material, actually costing to produce three 
times as much as the ordinary carbon file 
steel, one cannot do otherwise than see that 
they are eminently suitable for recutting» 
and we understand the manufacturer guaran­
tees them to go through the process at least

Physical Characteristics of Cast Iron
Paper Read Before the Engineers' Club of Philadelphia-Cut Iron In Struc­
tural Use—Experimental Results do not Harmonize with Theory of Flexure.

By James Christie.

Cast iron is probably the most complex, 
variable and uncertain form in which iron is 
used. Not only is the content of extraneous 
metals and metalloids variable, but the con­
dition in which the associated carbon exists 
and the character of this association arc de­
termined largely by the influence of silicon 
and possibly other metalloids. Again, the 
physical properties of the metal arc in­
fluenced by casting temperature, rate of 
cooling, etc., so that altogether we can only 
predicate the probable strength and stiffness 
of a casting in the most general way, and fore­
cast results which will suit an average from 
which individual castings may vary widely 
in extremes. Gray iron of the foundry 
grades is alone considered here. The grading 
of the pig metal at the furnace has been de­
termined in the past by the appearance of the 
fracture, but recently, as much of the product 
is run in metal molds and the appearance of 
the fracture is deceptive, the tendency is to 
grade by chemical composition, the softer 
and weaker metals having the highest silicon 
and the lowest percentage of combined carbon. 
Taking three grades of foundry pig and as­
suming that these are used for different 
classes of castings, we would have:

No. 1—2.5 to 3 per cent, silicon for light 
castings.

No. 2—2 to 2.5 per cent, of silicon for me­
dium weight castings.

No. 3—1.5 to 2 per cent, silicon for heavy 
weight castings.

As a general average, all the grades will 
carry about 3.5 per cent, carbon in total.

Physical Properties.
The recent specifications of the American 

Society for Testing Material require a trans­
verse test on specimens 11 in. in diameter and 
12 in. between supports, load in the middle:

2,500 lb. or over for light castings.
2,900 lb. or over for medium castings.
3,300 lb. or over for heavy castings.

with deflection before rupture not less than 
1-10 in. The tensile strength of the afore­
said grades respectively is required to be not 
less than 18,000, 21,000 and 24,000 lb. per 
square inch of section. While these stand­
ards are valuable in maintaining a high qual­
ity of product, yet they may imperfectly 
represent the resistance of the metals in 
actual service. We know that cast iron is

Frame of an Open Gap Machine, Illustrat­
ing Tension and Compression Stresses 

in Cast Iron.

in extensive use that falls far short of these 
requirements. High tensile strength is fre­
quently associated with brittleness and is not 
always indicative of superiority.

For heavy machinery, etc., cast iron is 
used in heavy masses, through which working 
stresses are imperfectly distributed, and

probably i much softer and weaker in the 
middle of the mass, where it has cooled slowly, 
than at outer surfaces, where the metal has 
more rapidly cooled. Furthermore, castings 
are usually under considerable internal strain, 
due to unequal contraction, and although this 
internal strain gradually disappears, it may 
have some disturbing influence after the 
casting has been put in service. It has been 
the practice of the writer to assume an ulti­
mate tensile strength of 16,000 lb per square 
inch for ordinary iron castings, and to limit 
working stresses from 2,000 to 4,000 lb. per 
square inch, according to the conditions and 
character of the service.

Cast iron offers a high resistance to com­
pressive stress, and although this resistance 
varies within wide limitations, it may be 
assumed as a working basis to be about six 
times that of the tensile strength, or, say, 
95,0(H) lb. per square inch of section.

Cast iron is imperfectly elastic as compared 
with the superior forms of the metal. It 
presents no definable elastic limit and ex­
hibits marked permanent set under low 
loads, either in tension or compression. Ex­
periments continued for several years indi­
cate that when loads exceeding one-half the 
ultimate arc applied, failure eventually 
ensues. It may, therefore, be assumed to 
have a practical elastic limit in tension of 
about one-half the breaking load.

The coefficient of elasticity is likewise vari­
able, in contradistinction to the constancy 
of the elasticity, under ordinary conditions, 
of wrought iron and steel.

Recorded experiments indicate that the 
modulus of elasticity varies considerably in 
extreme cases, and is nearly alike in tension 
and compression. A modulus of 13,000,000 
lb. appears to be a fair valuation for direct 
tension and compression, or for bending loads 
applietl transversely this modulus appears 
to average 16,000,000 lb. when used in com­
putation with the commonly accepted for­
mula for flexure.



September 25, 1908. THE MACHINERY EDITION. 31

This is the Era of Concentration
OF

DOUBLING UP
V V

HE old horse will carry three as easily as one, and that is the “STEVENS’ 
SYSTEM, of having every man on the job, going the same way, getting 
there at the same time, and doing it in an easy canter.

The " STEVEN'S SYSTEM " doubles each opportunity without increasing 
the expense. It surprises the opportunity before it rounds the corner. I manufacture

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

My representatives on the road sell all of these lines, and they compete with 
men who sell only one of these lines. It costs just as much to sell one as to sell 
all. It costs them the whole horse, while it costs me only a fraction of the horse. 
It takes a smaller slice of profit for me to sell you the goods. I take the small slice 
and give you the rest.

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

If you operate a 
FOUNDRY 

or a
POLISHING DEPARTMENT 

and
PLATING DEPARTMENT 

talk with

FREDERIC b. STEVENS
Detroit, Michigan

WAREHOUSE and OFFICES :

Oor. Lamed and Third Street»

FACING MILL:

Oor. Isabella Awe. and M.C.R.R.

EXFORT WAREHOUSE:

Wlndeor, Ont.STEVENS
It means more 
profit to you.



32 THE CANADIAN MANUFACTURER. September 25,1908.

Cast Iron in Structural User.

In the middle of the past century, as cast 
iron became extensively applied to structural 
purposes, its physical properties were studied 
with great care, and the experiments of 
Hodgkinson and Fairbairn in England and 
their contemporaries yielded a fund of infor­
mation on the subject. Seeking a section of 
beam which should exhibit the highest ulti­
mate strength in proportion to area of cross 
section or of the weight of metal employed, 
Hodgkinson advocated a section in which 
the tension flange exceeded the compression 
flange about six to one in sectional area, 
the web usually tapering in thickness from 
the tension fiance, diminishing toward the 
other flange. This form of beam was largely 
adopted and took precedenee as long as cast 
iron was used for beams in structures. We 
find that the same method of reasoning 
influenced the machine designer in disposing 
cast iron to seeming advantage in the con­
struction of machines, massing the metal to 
resist tension and p fitting high unit stress 
on metal in compression. Especially is 
this observed in machines of the open jaw 
or gap type, such as presses and punching 
and shearing machines. The writer believes 
that usually the unit stresses should be little 
if any higher in compression than in tension, 
for the following reasons: In machinery 
rigidity or stiffness is usually the chief 
consideration. Many machines do not fulfil 
the intended purpose properly, not by failure 
through fracture, but by a want of sufficient 
stiffness. Deflection has to he limited, and 
when that is done breaking from excessive 
tension is sufficiently guarded. Remember­
ing that cast iron yields to compression as 
much as with the same unit stresses it yields 
to tension, it follows that the compressive 
stress should not exceed the ti-nsile strength 
per unit of section if it is desired to dispose 
a given mass of metal with least deflection. 
It is believed that rupture sometimes occurs 
in a machine apparently through tension, 
where the origin of the weakness could be 
traced to a want of material sufficiently to 
resist compression, the improperly supported 
tension side severing by cross bending or 
transverse stress.

Taking for example an open gap machine 
with frame as shown in the accompanying 
illustration—tension at T and compression 
at C, if the section is so shaped that com­

pressive unit stress is six times that of the 
tensile unit stress, then, elastic moduli being 
equal, the frame will yield at C six times as 
much by compression as it does by tension 
at T. This permits an oscillation of the mass 
at T around its center. If this oscillation 
Incomes dangerous, by extent or frequency, 
the frame will break by cross bending at the 
mass T, giving the impression that more 
material is needed to resist tension; whereas 
the fact may be that more material should be 
placed at C to prevent excessive yield by 
compression.
Theoretical Calculations Not Borne Out

Owing to the |>eculiar physical character­
istics of cast iron, it has not been found prac­
ticable to harmonize experiments with the 
theory of flexure. Many reasons are offered 
for this, and modifications of the usual 
accepted theory have been propounded which 
will not be discussed here. It has been found 
necessary to introduce into the equations 
moduli or coefficients which have no appar­
ent relation to the direct strength of the metal, 
and which vary widely for different dimen­
sions and shapes of cross sections. As the 
cross sections under consideration are fre­
quently of unsymmetrical and irregular shape, 
the computation of flexural moments is 
tedious and frequently useless if the computer 
has not a correct modulus to apply to satisfy 
the conditions of the section under considera­
tion. It is, therefore, desirable for the de­
signer to keep a record of experiments and of 
failure of castings under known loadings, 
and from these results derive coefficients by 
means of which the strength and stiffness of 
various sections can l>e approximately known 
without recourse to the usual calculation for 
the resisting moments of the section.

In machinery the working stresses are 
usually impulsively or suddenly applied, 
sometimes with actual percussion or impact, 
and frequently alternate stresses of equal 
intensity in opposite directions occur in rapid 
reciprocation. As it is known that a load so 
rapidly appliet as to permit the unimpeded 
effect of gravi y will produce a deflection 
double that due to the static effect of the 
same load, it can he seen that the total am­
plitude of vibration due to rapidly alternating 
loads must be very considerable. To prevent 
excessive vibration the^structure should be 
designed with the limitation of deflection1 in 
view, and the amount of this limitation" is 
derived solely from experience and should be

governed largely by the nature of the service 
to which the material will be applied. For 
machinery under ordinary circumstances we 
might assume, in order to obtain satisfactory 
stiffness, that the deflection should not exceed 
one-twenty-five-hundredth part of the span, 
and under certain conditions should be 
much less than this. Indeed, it is quite prob­
able that a deflection in direct proportion to 
length is not advisable, but that the ratio of 
deflection to length should decrease as length 
is increased. For long members in com­
pression the sectional area must be aug­
mented as the ratio of length to cross section 
increases, but for members under variable 
tension alone the section should be increased 
also, or the stress per unit of cross section 
reduced, as the ratio of length to cross 
sections increases, for the purpose of reduc­
ing vibration due to successive extensions. 
w When rapidly alternating stresses occur, 
it is acknowledged that provision must be 
made for something more than the greatest 
stress in one direction alone. There are still 
differences of opinion and practice on this 
subject among bridge designers. Some main­
tain that when the alternations are of slow 
recurrence, so as to permit actual rest between 
reversals, no special increase of section is 
required. Others specify that the sum of the 
sections required for the stresses in opposite 
directions should be used to suit the con­
ditions. There can be little doubt that the 
latter estimate is little enough for machinery 
when the oscillation of the forces occurs with 
great rapidity, and especially when the metal 
under consideration is cast iron, with a 
modulus of elasticity about one-half that of 
steel or wrought iron. It is a safe general 
rule for ordinary cast iron in machine struc­
tures to limit tensile stress to 4,000 lb. per 
square inch of section under the most favor­
able circumstances, to 3,000 lb. when loads 
arc suddenly applied and to 2,000 lb. when 
the force alternates in direction. These unit 
loads should be further limited to suit the 
ratio of length to section, as required for 
columns or any members in alternate exten­
sion or compression. For beams or members 
subjected to alternating trans/erse stresses, 
the unit stresses on the material should be 
limited so that the sum of the deflections in 
opposite directions will not exceed one- 
two thousand five hundredth part of the span, 
or such other limitation as, according to the 
judgment^ of the designer, will provide 
sufficient stiffness for the intended purpose.

The Chemical Engineer in Iron Trade
Facts In Connection with Analytical Chemistry and Chemical En­
gineering in Iron Trade Criticism of Training Received In Colleges.

By George Auchy.

The term chemical engineer is given by the 
writer a very wide significance, being used to 
designate one who is, or who aspires to be, 
a manager, superintendent or diri otor, not 
only in the making of chemicals but in any 
line of industry whatever, and who has a 
groundwork of chemical knowledge to start 
with.

The object of this paper is to call the atj-

tention of the iron trade to certain facts 
connected with analytical chemistry, and 
with chemical engineering, and also to 
criticize our colleges for the methods and 
scope of the training they have so far been 
giving in these lines.
What the Works Ask for and What they 

Get.
Taking a particular instance, the writer

respectfully makes the charge that our 
colleges have not been meeting, intelligently 
and fairly, the demands that the iron and 
steel trade has made on them. The works 
have asked for analytical chemists simply, 
and have been given chemical engineers in­
stead, who, it is true, are analytical chemists 
a so, but only in a perfunctory and super­
ficial way, and whose highest ambition is to
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get out of analytical chemistry as soon as 
they possibly can. This condition of things 
is undesirable and the remedy that is obviously 
to l>e proposed is simply that colleges make 
a sharp distinction between chemical engineers 
and analytical chemists, and a sharp distinc­
tion in their respective courses of study, 
giving the analytical chemist no “engineer­
ing,” and giving the chemical engineer no 
analytical chemistry, and starting the latter 
with the steel works office instead of with the 
steel works laboratory, as now. For the 
analytical chemist, it is necessary that the 
college course be cheap, comparable in this 
respect with a course in stenography, or an 
ordinary business course. Such a cheap 
and brief course would be no innovation. Our 
colleges to-day all give special courses in 
chemistry to whomsoever desire them.
Neither Party Gets What He Wants.
Although the demand for analytical chem­

ists from the steel trade has been a great and 
growing one, yet probably in no other busi­
ness do demand ami supply connect with 
each other in such ridiculously loose and dis­
jointed fashion as here. Neither party to 
the transaction gets what he wants or what 
he is entitled to have. The employer gets 
a whale instead of a minnow he is fishing for, 
and the chemical engineer just the reverse, 
instead of the dignified and well paid position 
that his long and expensive course at college 
entitles him to expect. The chemical en­
gineer gets routine laboratory work in im­
possible amount, and at mechanic’s wages, 
and with the hoped for “chance of advance­
ment” year by year receding further into 
the dim and misty depths of doubt and un­
certainty. And moreover, there is at best 
an element of economic waste about the whole 
performance that is entirely out of harmony 
with the utilitarian spirit of the age.

Supposing that the college graduate in 
chemistry succeeds ultimately in developing 
into a full-fledged chemical engineer, and gets 
the coveted post of steel works or furnace 
manager. In that event, his knowle go of 
general chemistry will lie of the greatest help 
to him, but the years in college and at the 
works spent on analytical chemistry will have 
been years entirely wasted as far as any help 
or advantage to him is his final occupation 
is concerned. He might just as well have 
spent those years in the study and practice 
of dentistry or any other business entirely 
unconnected with the iron and steel trade.
The Steel Business Not Learned in the 

Laboratory.
At the same time, from the standpoint of 

the employer’s interests, there is to be con­
sidered the waste involved in the appoint­
ment of a man who has his business all to 
learn after the appointment, or who, if he 
has learned anything of it before the appoint­
ment, has done so at the expense of the other 
work then engaged in. The analytical 
chemist can not learn the steel business in 
the laboratory. The office man, on the 
contrary, if not of the humblest type, learns 
the steel business almost with every breath 
he draws. The same is true of the man 
outside the office in the works. In fact, of 
all places about the works, the laboratory 
is really the only place where nothing what­
ever about the steel business can be learned.

It is true that the steel works manager 
should be a chemical engineer, or at least

should understand the chemistry of the 
metallurgical processes under his charge. 
It is true also that the steel works chemist 
understands the chemistry of these processes 
(but it must be borne in mind he understands 
this entirely because he has studied general 
chemistry, and not in the least because he 
has studied analytical chemistry), but the 
waste involved in transforming the chemist 
into the manager is not the less plain. It is 
a performance that irresistibly reminds us 
of the alleged ancient Chinese method 
producing roast pork.

According to Charles Lamb, roast pork 
was unknown in China until one time a pig­
sty accidentally took fire and burnt down, 
and the unfortunate owner incautiously 
touching the still hot carcass of a pig burnt 
his finger, and, hastily thrusting the injured 
meml>er into his mouth to alleviate the pain, 
got the taste of roast pork and found that it 
was good. The news quickly spread, and 
pig-sty fires became soon a regular and 
frequent occurrence, and it was a longtime 
before they realized that this was a crude and 
expensive way of getting roast pork. But 
in their main facts the ancient Chinese were 
undoubtedly right. Just as to-day, in the 
steel trade, it is undoubtedly true that a 
chemical engineer as a steel works manager 
is the right man in the right place. What 
must lie criticized only is his devious, waste­
ful and uncertain way of getting there. 
Perhaps also on the ground of candor the 
tortuousness of his path to the steel work’s 
superintendency is not strictly to be com­
mended.

When an Analytical Chemist is Wanted, 
That is All.

But here exceptions may lie perhaps 
taken by some to the writer's dictum that the 
iron and steel trade's demand for chemists 
is a demand strictly and exclusively for ana­
lytical chemists and not at all for chemical 
engineers and analytical chemists mixed. 
Without professing infallibility on this point, 
and with the fullest realization that he may 
be mistaken, the writer must, nevertheless 
believe from his experience and observation 
that when the iron and steel trade asks for 
an analytical chemist, an analytical chemist 
is all that is wanted, and there is no ulterior 
aim whatever. Just as a blacksmith is em­
ployed to do blacksmithing simply, and an 
office man to do office work, so a chemist is 
employed to do analytical work simply, and 
in no case, or at least in very few cases, the 
writer believes, is there also present in the 
employer’s mind a determination to by and 
by make a practical steel man of his chemist.

There was a time, perhaps, in the very start, 
when the employer expected something more 
of the chemist than analytical chemistry, 
but this was merely because the employer was 
not aware either of the tediousness and labor­
iousness of analytical work or of the extent 
of his own demand for it, and was afraid that 
he could not keep his chemist busy with 
analytical work alone. But this fear has been 
dissipated, and the problem of iron and steel 
works to-day is how to turn out the analytical 
work req lired. The demand, therefore, for 
analytical chemists is a constantly growing

No Demand for the Chemical Engineer.
For chemical engineers, on the contrary, 

there has never been any demand from the

iron and steel trade. The chemical engineer 
approaching here for a position finds no broad- 
flower-skirted avenue leading to the works 
and terminating in a wide open gateway with 
the inscription in great golden letters, “Wel­
come Chemical Engineer! ” On the contrary, 
not only does he find no special entrance for 
himself, but he finds, moreover, all other 
entrances barred to him, except he assumes 
a humble disguise. Naturally enough the 
disguise he assumes is that of analytical 
chemist. Really it is no disguise.

He is in fact, and truly, an analytical 
chemist. But this is exactly what is to be 
deplored. He ought not to be an analytical 
chemist if he is a chemical engineer. Or, 
if lie is really an analytical chemist, he should 
not lie a chemical engineer. For, if he is 
l»oth he is probably not much of either. As 
a matter of fact, he is usually a good bit more 
of a chemical engineer than an analytical 
chemist.

We do not -have to scratch the ordinary 
steel works or blast furnace chemist very 
deep to find the chemical engineer. This is 
all wrong. Analytical chemistry, though far 
below chemical engineering in dignity and 
importance, is nevertheless too exacting a 
mistress to be taken up and contemptuously 
discarded at will. So, too, on the other hand, 
chemical engineering is too important and 
too absorbing a profession to be diluted with 
10, 15, or 20 years of study and work in some 
extraneous and entirely irrelevant pursuit. 
What, for instance, would be thought of an 
iron and steel chemical engineer who with 
deliberate intent spent 10 or 20 years at 
dentistry as a preliminary to steel work’s 
superintendency? Yet to the full-fledged 
iron and steel chemical engineer—that is, 
the blast furnace manager or steel works 
manager—20 years of preliminary work at 
dentistry would be just as valuable a training 
to him as 20 years at analytical chemistry.

The Future Iron and Steel Chemical 
Engineer.

Here let us reiterate that the chemical 
knowledge so useful to the iron and steel 
manager is a knowledge derived from the 
study of general chemistry, and not at all 
from the study of analytical chemistry, and 
the steel works or blast furnace manager in 
remembering how to make an analysis re­
members nothing that is directly or indirectly 
of any value to him, as a manager or chemical 
engineer. To hazard a prediction, the iron 
and steel chemical engineer of the future will 
be a good bit more of a chemical engineer 
than his brother of to-day, and will not be 
an analytical chemist at all.

Young men choosing this profession should 
clearly understand that a jump from the 
work’s laboratory to the work’s su|>erinten- 
dency is only accomplished at the expense of a 
violent strain on the eternal fitness of things, 
and it is hardly harshness to characterize 
the cherishing of such an ambition as a piece 
of effrontery on their part. This will best be 
seen by an illustration. Suppose that a man 
should apply for the postion of steel works 
superintendent, basing his application upon 
the fact that he had studied chemistry, 
physics, mathematics, French and German, 
Biblical geography, analytical chemistry and 
other things useful to the steel man, and that 
after all this, to still further qualify himself 
for the postion of steel work’s superintendent 
he had taken a polar trip with Peary, what
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would be said to him? It would be said that 
hia study of chemistry, etc., was all right, 
and excellent as far as it went (but that it did 
not go far enough), but that his trip to the 
North Pole, though a highly creditable per­
formance in itself, yet viewed as a prelimin­
ary to the steel business it could not be con­
sidered as anything else than a piece of 
foolishness, because he could not possibly 
learn anything about the steel business at 
the North Pole.

But it is just as true that he could not 
learn anything about the steel business in the 
steel works laboratory. That is, of course, 
if he is conscientious, and steals no time from 
his work. Or even if he works overtime at 
learning the steel business, he is nevertheless 
taking time that belongs to analytical 
chemistry, time that he needs for his chemical 
journals and analytical books, or time that 
he needs to investigate the perplexing prac­
tical analytical problems that are always 
springing up, or that he needs to look to for 
the detection of error in his methods. The 
steel works chemist, if he has the love of his 
work that every worker should have, will have 
no time to learn the steel business, either in 
or outside the laboratory hours, unless, indeed, 
he is exceptionally able. Especially is this 
true if he, for his employer’s benefit, takes up 
the study of metallography and of theo­
retical metallurgy in addition to analytical 
chemistry, and this latter is something that 
it is well for him to do, because nobody else 
around the works will do it—at least not 
systematically and thoroughly.

The Need of Theorists.

Theorists at the works are just as scarce

as practical men are plentiful. So that in 
metallurgical theory the steel works chemist 
finds a genuine field of usefulness if he desires 
one outside of, and in addition to, analytical 
chemistry. But, instead of taking advantage 
of this opportunity for usefulness, he is hardly 
settled in his place before he bends all his 
energies to making a practical steel man of 
himself, a jierformance which for absurdity 
throws the familiar “carrying coal to New­
castle’’ completely in the shade. It is, 
indeed, like selling potatoes to get money to 
buy coal to carry to Newcastle at a time 
when Newcastle is suffering with a potato 
famine#

The chemist will find an abundance of 
practical men at the works who are amply 
able to hold up their end, and the chemist 
cannot hope to compete with them on their 
own ground, or to catch up to them, handi­
capped as he is with his laboratory duties, and 
in trying to do so he likely succeeds in merely 
falling between two stools and becoming 
a sort of a hybrid nondescript. His am­
bition to become a practical steel man pre­
vents him from being much of an analytical 
chemist or metallurgical theorist, and on the 
other hand his analytical duties prevent him 
from becoming much of a practical steel man. 
So, as a result, he is perhaps apt to be not 
much of anything—neither fish, fowl nor 
good red herring.

But if the writer is wrong, as well he may 
be, in believing that this is not what the steel 
man wants when he employs a chemist; in 
other words, if it is a fact that the iron and 
steel trade all along has been expecting 
chemical engineers in response to its demand 
for analytical chemists, then of course the

writer’s charge that the colleges here do not 
understand their business must be apolo­
getically withdrawn. His guns must then 
be trained at the iron and steel employers 
instead, and it is against them then that the 
accusation must l>e made that in this par­
ticular they do not understand their business, 
and are like Charles Lamb’s ancient Chinese, 
taking a wasteful, round-about way of ac­
complishing a simple thing. If the steel man’s 
demand for an analytical chemist is merely a 
pleasant conceit, and what he really wants 
is a chemical engineer, then he is taking a 
very expensive and round-about way of 
getting him. Let him put his embryo 
chemical engineer in the office, or let him 
put him anywhere around the works except 
in the laboratory. The laboratory is the last 
place for the young chemical engineer—as 
well might he go in a grocery store. There is 
no resemblance or connection between the 
chemical relations of metallurgical processes 
and those of chemical analysis, 
t* The probability is, as before stated, that 
the iron trade has been calling for analytical 
chemists simply, and the many cases where 
the chemist has developed into the manager 
are cases merely of the buoyancy of genius. 
That is, these chemists have risen to super­
intendency because they have had exceptional 
ability, and not because they have been 
analytical chemists. As blacksmiths they 
would have risen just the same. A long list 
could be given of men who were distinguished 
as analytical chemists and afterward dis­
tinguished as iron and steei metallurgists, 
but this proves nothing except native ability- 
—Iron Age.
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