
Ibt J OH N BERTRAM 6 SONS Co. 
». .. WMrrco Dl NI)AS. ONT. CAN.

NOV ^ 1- : •
^»«>n tmi moon‘

CIRCULATES IN EVERY PROVINCE IN CANADA

Tbe Canapian Manufacturer
The following Edition» are published each month:

" Power Edition/' “ Office Edition," " Machinery Edition," " Construction and Equipment Edition."

FACTORY AND MILL CONSTRUCTION AND 
EQUIPMENT EDITION

FOR OWNERS AND SUPERINTENDENTS OF FACTORIES. SHOPS, MILLS, WORKS AND BRICKYARDS 

Vw 87. No. 12. TORONTO, OCTOBER 30, 1008. New Seri™ Voi. 1. No. 8.

THE JOHN BERTRAM & SONS CO., Limited, - Oundas, Ontario, Canada

BERTRAM BORING AND TURNING MILLS
Readily Convertible from Belt to Motor tirivc or the Reverse $

72-inch BERTRAM BORING and TURNING MILL. Motor Driven no belts
Tool bars are octagon with four sides scraped to a bearing. This gives unusual strength and stiffness and 

allows the bars to enter comparatively small holes when boring.
Standard belt-driven machines are arranged so that motor drive can he readily applied after the machine is 

installed. Send for Boring Mill Catalogue.



THF. CANADIAN MANUFACTURER. October 30, 1908.

YOUR ENQUIRIES WILL RECEIVE 
CAREFUL AND PROMPT ATTENTION

“EVERYTHING IN AIR MACHINERY"

LAURIE 
Power Pumps

— H'0R —
GeiuT.il Water Supply, Municipal 
Water Works, Mine Pumping, etc.

WRITE FOR BULLETIN

MONTREAL

CANADIAN R AN D CO.,LIMITED
MONTREAL, CANADA 

TORONTO
1105 TRADERS BANK BUILDING

HOT BLASTHEATINC
Mechanical Draft

DRYING SYSTEMS OF ALL KINDS
FOR DRYING ANY MATERIAL

SHAVINGS EXHAUST SYSTEMS
INSTALLED COMPLETE

Dry Kiln Trucks and Wheels. Lumber Dryers, 
Brick Dryers, Steel Brick Cars,

Transfer Cars, Turntables, Etc.
Stationary and Portable Forges, Cupola Blowers, Exhaust Fans. Planing Mill Exhausters 

Dust and Shavings Collectors, and Steam Specialties, such as Back Pressure 
Valves, Oil Separators, Exhaust Heads, Etc.

VERTICAL AND HORIZONTAL STEAM ENGINES

SHELDONS, LIMITED
Engineers and Manufacturers GALT, ONT.

" lii*n Writing Advertisers Please Mention The Cnnndlnn Manufacturer.
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GOLDIE CORLISS.
Wheelock Slow Speed.

Ideal High Speed
STEAM ENGINES

BOILERS, HEATERS, 
PUMPS, CONDENSERS

Everything Pertaining to Complete 
Modern Power Equipment

We shall be pleased to send any of our Catalogs, with prices and any 
information required to persons interested.

THE GOLDIE & MCCULLOCH CO., Limited
GALT, - ONTARIO, - CANADA

WESTERN BRANCH QUEBEC AGENTS B. 0. SELLING AGENTS
248 McDermott Ave., Winnipeg, Man. Ross & Greig, Montreal, Que. Robt. Hamilton & Co., Vancouver, B.C.

Reliable as Steam — But Cheaper
This Fact Is Dally Demonstrated by

Warren Gas Power Plants
We ask you to take nothing on trust.
We prove before asking you to pay.
The ability of this apparatus to sus­
tain continuous runs under the most 
severe conditions is attested by more 
than 1,000 power users. Let us tell 
you how to cut your fuel bill in half.

Write for Illustrated Literature I

W. H. OLIVER <a CO.
Exclusive Canadian Sales Agents McKinnon Building, Toronto

Wkti Writlag Adver leers Please Mention The Caaadlaa Manufacturer.

e

WARREN TANDEM ENGINE. Sixes to 1,000 H.P.
Engines of this type operating within a short
distance of Toronto have established World's
Records for Rollablllti and Fuel Economy.

.OWE* house or con .oration OP EAST TORONTO, 
EQUIPPED WITH HEAVY DUTY GOLDIE OORLIES 
ENGINE, DIRECT CONNECTED.

, »
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ROBB-^IUMFORD

WATER TUBE BOILER
Free Expansion of Tubes, 
Perfect Water Circulation, 
Dry or Superheated Steam, 
Half the usual number of 

Handholes.

Robb Engineering Co.,
AMHERST, N.S. Limited

(Traders Bank Building, Toronto; William McKay, Manager.
DISTRICT OFFICES Bell Telephone Building, Montreal ; Watson Jack, Manager.

I Union Bank Building, Winnipeg; J. F. Porter, Manager.

M0RIS0N Suspension Furnaces
For Land and Marine Boilers

With Plain Ends or Flanged to any required shape.

Uniform Thickness, Easily Cleaned, Unexcelled for 
S ength, Unsurpassed for Steaming Capacity.

The uniuersally satisfactory record of " 1 HE M0FHS0N " proclaims it the best furnace made.

MANUFACTURED IV

l / /

THE CONTINENTAL IRON WORKS,New York
Sole Canadian Agent-MR. GEORGE HOLLAND, M. C. Son. C. E„ P. O. Box 5119, MONTREAL

—-

When Writing Advertiser* 1'lenne Mention Tlie ( nnudlau Mnnufaeturer.
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Special Machinery

FOUNDRY RUMBLER

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

Special Equipment
Moulding Machines Uib Cranes
Iron Flasks Power Haulage Drums
Turn Tables Car Pullers

Etc., Etc.
When in the market ask uS what we can do. 

We make no charge for advice.

Podge fWouffccturiog Go.
ENGINEERS, FOUNDERS AND MACHINISTS

TORONTO - - - MONTREAL

Whea Writ lag Advertisers Please Meatloa The Caaadlea ICaaufaet tirer.



6 THE CANADIAN MANUFACTURER. October 30, 1808.

Canadian General Electric Company, Limited
14-16 KING STREET EAST

MONTREAL
HALIFAX
OTTAWA

TORONTO

Canada.
WINNIPEG
VANCOUVER
ROSSLAND

MANUFACTURERS O F

Electrical Apparatus of All Kinds
COMPLETE ELECTRICAL INSTALLATIONS FOR ALL PURPOSES

KNOWLEDGE IS POWER. 
lBE UP-TO-DATE.

Technical Books are a source of 
definite information.

10DERN SUM HifilieWG
In Theory and Practice 

by Gardner D. Hiscox, is one of 
the latest.

PRICE $3.00
Fully illustrated by 405 specially made 

Kngravmgs and Diagrams.
Any other Technical Book published 

may be had

CANADIAN IINUfACTORER PUB CO.,
Toronto, Canada

JOSEPH DIXON CRUCIBLE CO., Jersey City, N.J,

DIXON'S BELT DRESSINGS
We have Two Dressings for Belts :

Dixon’s Traction Dressing for old, dry belts that are in poor 
condition, and Dixon’s Solid Belt Dressing, a quick, convenient 
cure for slipping or overloaded belts. Write for booklet.

WEBSTER FEED WATER HEATER, PURIFIER
AND FILTER

Head Office and Worke-MONTREAL
BROTHERS

Success with Feed-Water Heaters requires 
careful adaption to special needs in each case.

The reason that Webster Feed-Water 
Heaters have had such universal success is 
that each one is a special prescription, not a 
patent medicine. An expert engineering 
force works out each heating problem separ­
ately. That is why we get the results.

FULL MOUNTED
DERBY SCREW PLATE NO. 119.
'/, */* 3/e 7/6 14 % % % I"

WITH ONE No9 AND ONE No ll TAP WRENCH

THREAD
STRAIGHTTAPERREAMERBUTTERFIELD & CO.,

Rock Island, Que.

WE MANUFACTURE ■ 1 —--------

ST A Y BOLT TAPS, diameters and lengths up to 94 inches.

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

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

When Writing Advertiser» Please Mention The Canadian Manufacturer.



October 30, 1908. THE CANADIAN MANUFACTURER.

UNION DRAWN STEEL CO., Limited
MANUFACTURERS OF

Bright Finished Steel 
Shafting and Shapes

LARGE STOCK OF
Round,, a-to6" Fi.t»,A',rtor,ir office and Works
Squares, to 2$" Hexagons, 1" to 2"

•end for Price Uet

HAMILTON, Canada

SHAFTING
Cold-Drawn and

Die Rolled Steel
Rounds, Squares,

Hexagons and Flats

Get our Prices on any size.

THE

Canadian Drawn Steel Co.
LIMITED

HAMILTON, CANADA
yl

4i

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

WRITE FOR BOOKLET

About AMPHIBIA 
Waterproof Belting

Sadler &"
TANNE*» AND MANUFACTURE*»

MONTREAL TORONTO

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

INGOTS — SHEETS — TUBING. ETC.

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

ALUMINUM WIRE and CABLES for ELECTRICAL CONDUCTORS
When Wrltlns Advertisers Please Mention The Canadian Manufacturer.

3874
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JEFFREY
“CENTURY" RUBBER BELT

CONVEYERS

Are adapted for handling many kinds of material in 
packages or hulk.

Elevating, Conveying, Screening, Drilling, Mining Machinery 
General Catalog No. 80.

THE JEFFREY MANUFACTURING CO.,
COLUMBUft, OHIO, U.S.A.

Canadian Branch : Cote and Lagauchetiere Streets, Montreal

INDUSTRIAL RAILWATS

Don't lose money on old-fashioned 
equipment

KOPPEL CARS
and

PORTABLE TRACK
Save money in transporting materials 

and finished products

Our Booklet 0 31 will toll you how

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

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

We here illustrate our genuine Brass Weber 
Straightway, anti our Weber Iron Body Straightway 
Valves

No better valves made on the Continent than 
these. AT. designs, material, workmanship, and 
thoroughly tested. Every valve guaranteed.

Those who use Kerr valves, continue to do so.
We invite your esteemed enquiries. Write for 

Catalog.

The Kerr Engine Go., Limited
WALKERVILLE, ONT.

No. 13. Screwed No. 52, 8- owed

Kenyon’s
PATENT COTTON 
DRIVING ROPE
4 to 5 TIMES LIFE OF MANILLA ROPE

2 to 3 TIMES LIFE OF BELTING

WILL NOT STRETCH

JONES & CLASSCO
MONTREAL

When Writing Advertisers Please Mention The Canadian Manufacturer.
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BRANTFORD GAS and GASOLINE ENGINES
STRICTLY HIGH GRADE

CHEAPER THAN ELECTRIC POWER

WRITE FOR CATALOGUE

GOOLD, SHAPLEY & MUIR, - Brantford, Ont.

Sseyou CHAIN
For Any Purpose?

Chain is much more durable than rope, 
cable, or cord for all purposes. It you 
require material of that sort in your 
business, let us figure with you on our 
chain. We can save you money in the end.

Send for our NEW CATALOG

ONEIDA , LTD.
NIAGARA FALLS, ONT.

Wbeo
Repeat Orders 
Corne

It la pretty good 
evidence of satis­
faction given in 
the first Instance.

Duplicate 
Orders for

‘THE EMPIRE LIGHT'
Are the rule

rather than the exception!

HAVE YOU HAD A TRIAL INSTALLATION MADE YET?

The Empire Lierht Co.
Burn. PACKARD BUILDING

coüTou inONTREAL

THE IMPERIAL OIL COMPANY, Limited,
SARNIA, ONTARIO.

REFINERS AND MANUFACTURERS OF

All Products of Petroleum
Main Offices: Marketing Department, Montreal, Winnipeg, St. John, Halifax.

When Writing Advertisers Please Mention The Canadian Manufacturer.

D$//B
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Eugene F. Phillips Electrical Works, Limited
GENERAL OFFICES AND CANADA TORONTO BRANCH,
FACTORY, MONTREAL V H 11 M LT #1 TRADERS BANK BUILDING

Bare and Insulated Electric Wire
Electric Light Line Wire, Incandescent and Flexible Cords.

Railway Feeder and Trolley Wire
Americanite, Magnet, Office and Annunciator Wires, Cables for Aerial and

Underground Uses.

Manufacturers of

HIGH GRADE MACHINE TOOLS
LONDON MACHINE TOOL CO.

Limited
HAMILTON, - CANADA

Toronto and Hamilton I 
Electric Co.

*mmP-

ALTERNATING CURRENT MOTORS 
and DYNAMOS for all Circuits.

REPAIRS PROMPTLY EXECUTED.

99-103 McMab N. - HAMILTON, Out

Insulated

WIRES and CABLES
OF EVERY DESCRIPTION FOR

TELEPHONE, TELEGRAPH AND ELECTRIC LIGHTING PURPOSES

The WIRE AND CABLE COMPANY
MONTREAL, - CANADA

When Writing Advertisers Please Mention The Cansdlan Manufacturer.
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Morris Machine Works
BALOWINSVIUI, N Y

MANUFACTURBRH OK

Centrifugal 

Pumping 

Machinery and 

Steam Engines

•FECIAL PUMPING 

OUTFITS TO SUIT 

• FECIAL 

REQUIREMENTS

Estimates Furnished 

upon Application

H. W. PETRIE, Agent
Toronto, Canada

New York Office : 39-41 Cortlandt 8t.
Hbnion & Hubhbli., Agents. 61 69 North Jefferson St., Chicago. III.

Long Distance Phone 11(0.

The Electrical Construction Co. of London,
LIMITED

32 40 Dundas Street, London, Can.

PERFECTION TYPE

DYNAMOS AND MOTORS
Multipolar or Bipolar, Direct- Connected or Belted.

Over 1800 of our machines in use
We contract for complete installations, including wiring of 

factories.
We repair machines of any make
Descriptive matter and estimate*, furnished on application

Branches at VANCOUVER. WINNIPEG, TORONTO,
MONTREAL. HALIFAX

Jones & Moore
Electric Co. Ltd

Manufacturers

DYNAMOS 
and MOTORS

Alternating and 
Direct t urrent.

Over 2000 Machines in use
Roj.m irs to all makes o 

machines.

294-300 ADELAIDE STREET WEST, - TORONTO

TRANSFORMERS
FOR

LIGHTING OR POWER 
SERVICE

THE
PACKARD ELECTRIC CO.

LIMITED

Works : ST. CATHARINES
Montreal Office : Winnipeg Office :

127-129 Bell Telephone Bldg. Somerset Block

When Writing Advertisers Please Mention The Canadian Manufacturer.



12 THE CANADIAN MANUFACTURER. October 30, 1908

Nova Scotia Steel and Coal Co.,Limited
MANUFACTURERS OF

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

Spring. Reeled Machinery, Tire, Toe Caulk, Sleigh Shoe, .Angles, Special Sections and 
all Merchant Bar Steel. Sheet Steel up to 48 inches wide.

RAILWAY AND ELECTRIC RAILWAY CAR AXLES, FISH 
PLATES, SPIKES AND TRACK BOLTS

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

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

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

HEAD OFFICE-NEW GLASGOW, NOVA SCOTIA

The Hamilton Steel & Iron Co., Limited
HAMILTON, CANADA

Basic Open Hearth
Steel Castings 

Bar Steel Bar Iron
Angles Bands Washers

Specialty of Machine-Straightened Tire Steel

Pig Iron
Foundry Basic Malleable

When Writing ArivertUera I'lenae Mention The Canadian Manufacturer.
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WATER WHEELS
............... .............. AND tv -----------------------

ELECTRIC PLANTS
OF ALL CAPACITIES

THIS IS A VIEW OF ONE OF OUR 450 K.W. WATER-WHEEL TYPE ALTER­
NATING CURRENT GENERATORS IN THE GRAVENHURST MUNICIPAL POWER 
PLANT. WE ARE PREPARED TO DEVELOP MATER POWERS AND TO DESIGN 
AND ERECT COMPLETE HYDRO - ELECTRIC PLANTS, INCLUDING WATER 
WHEELS, GENERATORS, SWITCH BOARDS. TRANSFORMERS AND ALL 
AUXILIARY APPARATUS. HYDRO-ELECTRIC PLANTS ARE DESCRIBED IN 
BULLETIN 303, WHICH WILL BE SENT ON APPLICATION.

ALLIS-CHALMERS-BULLOCK
LIMITED

WORKS - - MONTREAL
SALES OFFICES:

MONTREAL TORONTO WINNIPEG VANCOUVER
NEW GLASGOW COBALT CALGARY

When Writing Advertiser» Vienne Mention The t'nnndlen Mnnnfneturer.
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“GLOBE"
Dies and Stampings, Special 
Manufacturing Contract Work

DO YOUR TUMBLING
in a Globe Improved Tilting 
Tumbler and get finest results 
quickest and cheapest. It's made 
in 6 sizes for all purposes in v,et 
or dry work.

tine free, auk for
“ The Silent Partner •

THE GLOBE MACHINE & STAMPING CO.,
•77 Hamilton »t., CLEVELAND, OHIO

Canadian Agvnl : H. W. PETRIE, Front St. W., Toronto, Canada

PRIZE MEDAL 1 HIGHEST AWARD PHILADELPHIA. 1876. FOR SUPERIORITE OF QUALITY. 
SKILFUL MANUFACTURE. SHARPNESS. DURABILITY. 1 UNIFORMITE OF GRAIN

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

Enquiriti should be addreued to—

JOHN FORMAN. 708, Craig Street, Montreal.

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

FLATTURRETLATHE
Buik absolutely ets perfect as the U.S. machine

Ask for Catalogue

The Stevens Company of Galt, Ltd

The Jones & Larson
or Hartness Type

CANADIAN BILLINGS & SPENCER, Limited

WELLAND, Canada

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

A
TRADE MARK

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

Send Blue Prints or Models for Estimates on Your DROP FORGINGS

When Writing Advertisers Flense Mention The Canadian Manufacturer.
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FAIRBANKS-MORSE
PUMPS

OF ALL KINDS

FOR INDUSTRIAL AND STEAM PLANTS

7*4' *7

DUPLEX OUTSIDE CENTER PACKED PLUNGER PUMP

7*4.S7 8*10*12
DUPLEX PISTON PATTERN PUMP INDEPENDENT CONDENSER PUMP

Our Pumps are designed by engineers who have made a special 
study of power plant and factory requirements. They are built 
for maximum efficiency and economy. Our engineering corps is 
ready to furnish plans and estimates. >

™E Canadian Fairbanks Go.,ltd
MONTREAL

ST. JOHN, N.B. TORONTO WINNIPEG CALGARY VANCOUVER
CANADA'S LARGEST RAILWAY 
AND MILL SUPPLY HOUSE

When Writing Advertiser* Please Mention The Canadian Manufacturer.
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LOW CARBON

STEEL CASTINGS
MADE BY THE FAMOUS OPEN HEARTH BASIC PROCESS.

Any casting from J pound up to 4000 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.

ZBZEST STEEL C^STHsTQ- CO., LIMITED
VERDUN, MONTREAL, QUE.

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

is now booking orders for

STEEL RAILS
For delivery during the Season of 1908

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

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

Canada Ufa Building, MONTREAL.

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

Manufacturer* of the well-known

tt C.I.F. Three Rivers 
Charcoal

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

CNSURI'ASSKII IN STRKNOTH BY SWKDI8H, RUSSIAN 
OK AMKRICAN CHARCOAL IRON.

Office»: Canada Life Insurancu Building, MONTREAL.

RIVETS - TUBES—PLATES -

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

Climax Rivets our specialty, for 
boiler or tank work.

See Monthly Stock List

THE
BOURNE-FULLER CO.

IRON, STEEL.
PIG IRON.

COKE.

Cleveland, Ohio.

Pittsburgh Office. 1126 Prick Bldg.

NICKEL
THE CANADIAN COPPER COMPANY.

NICKEL for NICKEL STEEL
THE ORFORD COPPER COMPANY.

WRITE US FOR PARTICULARS AND PRICES.

General Office» : 43 Exchange Place, NEW YORK. 

Wk.i Wrltlas AdT.rtU.ra Plea.. Mealies The CMadias Maanlartnrer.
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Sensitive Drilling Machines

No. 1 Column Drill

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

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

When used with chuck, 
any size from No. o to 
x/2 inch straight shank 
drills may be used.

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

Write for Catalogue Gust issued) and Discounts

THE HAMILTON TOOL CO., LIMITED
HAMILTON, CANADA

When Writing Advertisers Please Mention The Canadian Manufacturer.
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BUYERS’ GUIDE and DIRECTORY
This Department has been started to bring together those who have to sell specialties II
for the factory, mill or foundry and these buyers who are •• in the market ’ for such 
lines Readers of this paper will find this department one of the most useful features 
of the paper. Mention the paper when you make enquiries of advertisers.

Metal Specialties Hardwood Flooring Vises

RIMS HAMILTON DnUOij ONI ARID
Braee Founders and Finishers, 
Metal Spinners, Stampers, Platers, 
Patterns, Special Tools and Dies.

Il will pay you to write un for anything in 
Bras*, ('upper. Aluminum, Zinc, Steel or 

White Metal.

Hardwood Flooring — End Matched 
Bored, Polished and Bundled

SIEMON BROS., LIMITED
82 Confederation Life Bldg., Wlarlon,

TORONTO Ont.

VISES
0 jflàak Bern h Vihe*

Drill Vise*1 nil Miller Vise*
Pattern Maker*rrr— ■■ vi*e*

1 Stevene
1 Mfg. Co., Limited

“ OAI.T, ONT.

Bench Power Preso Taps and Dies
Wire Cloth

J*£& W. H. BANFIELD & SONS
llfyf Machinists and Die Makers
flhàr-" Makers of Power, Drop

and Screw Presses
120 Adelaide Street West 

TORONTO

A/ /

TAPS OF ALL KINDS
A. B JARDINE & CO., M..p.ler, Ont-

C. H. JOHNSON & SONS, LIMITED
St. Henry, Montreal

Maker* of
Iron, Brass and Copi ir

WIRE CLOTH
Engraving and Die-Sinking Plating

TORONTO STitcV WORKS, Ltd.
(I. C. FELL ft 00.)

Rubber and Steel Stamps
Seals and Brand*. Memorial Bra**e*.

Door Plate*.
137 Church Street, - TORONTO

THE CANADA PAINT CO.,
Limited

OIL CRUSHERS, LEAD GRINDERS
Color Manufacturer*. Varnish Maker*

Montreal Toronto Winnipeg

Electro and Close Plating on all 
Metals

Brass Finishing and Spinning 
Carriage Lamps Made and Repaired

P. KENT
37 Vitre St. W.. MONTREAL

Fire Brick Scale» Wood Pattern»

ONTARIO LIME ASSOCIATION
Builders’ Supplies

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

118 Esplanade Street East, TORONTO
Phone Main 6473

THE GURNEY SCALE COMPANY
Established 1856

Manufacturers of

STANDARD SCALES
HAMILTON, Ont., Canada

WOOD PATTERNS
ALL KINDS

High Grade ; Right Price* ; Prompt Delivery

THE HAMILTON PATTERN WORKS
HAMILTON, ONT.

Fire Doors Rivets and Steel Products Textile Mill Crayons

r-^v STANDARD ThePARMENTER& BULLOCH CO , Ltd 
GANANOQUE, ONT.

Iron and Copper Rlvets.Iron and Copper Burr*, 
Bifurcated and Tubular Hivet*. wire Nalls, 
Copper and Steel Boat and Canoe Nails, 
hscutcheon Fin*. Leather Shoe and Overshoe 
Buckle*, Bit Brace*. Felloe Plate*.

ANY COLOR OF CRAYON
that you want can be obtained from us.
W’e are * pedal l*t* for Cotton, Woolen 
and Worsted Manufacturer*. No trou­
ble to send sample*.

LOWELL CRAYON CO., * Lowell, MbU.
Original Manufacturer*.

fi1 i-*"-"**: fire doors
/ i|a Tf i Approved by

Vnder writer* 
■HU Richards Mfg. Co.

ITaarai"1 446 St. Paul St..air iimrr rjie - Montreal

Galvr.nizing Roofing Material « Fire Brick

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

Pitch and Coal Tar.
05 SHANNON ST , • Montreal

Fire Brick, Stove Lininge, 
Locomotive Arch Blocke,
Special Fire Brick»,
MufRoe, Boiler Blocke

Unusual and out-of-the-way order*a*peclalty
Montreal FlreBrick & Terra Cotta Co.
at. Elizabeth and St. Ambrose 8t*., Montreal

Hack Saws Abrasive Wheel» Qeare
^ Round or Square

Need* no attention af- |Pn|rT ter work i* flat in vine./H<x H Automatic stop whenAPS I piece i* cut off.f 1 HJ Improved arm keep*1^ *aw perfectly in line at
»1I time*. Get Price*.
D. McKenzie, Guelph, Ont.

CANADIAN HART WHEELS, LIMITED
482 Barton Street, HAMILTON

Corundum and Emery Wheels 
Grinding Machinery

Operating
Canadian Corundum Wheel Co.. Limited

Hart Corundum Wheel Co.. Limited

RAWHIDE
gears

MANUFACTURED BY
T, THE HORSBURGH 

^ A SCOTT CO
Cleveland, Ohio.

When Writing Advertiser» Please Mention The Canadian Maanfacturer.

629
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Buyers' Guide Paper Steel Concrete Engine*zs

CANADA'S MANUFACTURERS 

1909 - Industrial Blue Book -1909 

BUYER'S GUIDE

Published on Subscription only
The Manufacturera List Co.

Montreal and 'loronto, Canada.

Toronto Paper Manufacturing Co.,
Cornwall, Ont.

Manufacturent of Kngine 81 fed Superfine 
Papers, White and Tinted Hook Papers, Blue 
and Cream Ijiid and Wove Foolscaps, Account. 
Mivelope and Lithographic Papers, etc.

Trussed Concrete Steel Company
OF CANADA, LIMITED 

Manufacturers of Reinforcing Steel 
Concrete Engineers

28 JORDAN ST.. TORONTO'
Offices : WALKKRVILLK

Office Furniture Writing Paper Testing of Materials

RANK Dfficr^r > orricE. SCH00C\-SxÆÊ^T> 
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The ROLLAND PAPER CO.
HIGH GRADK PAPKR MAKKRS 

Makers of
" Superfine Linen Record "
“ Karnscliffe Linen Bond ’
" Km pin* Linen Bond *
“ i olonial Bond "

Grand Prix, Parle, 190 0. 
QUEBEC MONTREAL TORONTq

Chemical and Physical Te*tlng of In n. Steel, 
Alloys, Cement and Materials of all kinds.

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

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

Our prices -ire right Write for «luntiitionsan 
get synopsis of our yearly com racl plan.

Paper Rails

WM. BARBER & BROS.
Ooorgetown, Ont.

Mamifacturors of . . .

Book and Fine Papers

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

Dalls and SUPPLIES,
^ New and Secondhand,

For RAILWAYS. TRAMWAYS. Ktc.
Old material bought and Hold.

A CAIU>, SUCH AS THIS,
WILL KEEP YOUR NAME
AND YOUR GOODS BEFORE 
CANADIAN BUYERS.

MÈ. »
PROFESSIONAL DIRECTORY

itent Attorneys, Mechanical and Electrical Engineers, Hydraulic and 
Constructing Engineers, Chemical and Mining Experts, Contractors and 

irs, Architects, Auditors, Accountants, Etc.

EDWARDS, MORGAN & GO.
CHARTERED ACCOUNTANTS
18*20 King 8t. West, Toronto

Phone Main 1168
EDWARDS Sl HO • ALO, WINNIPEG

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

A woe. American Inal, hie trical Knglneer*.

Hydro-Electric Engineer
Rooms 1004-5 Traders Bank Bldg.,

Telephone Main 7396 Toronto

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

AISKRDKKN CHAMHKRS. TORONTO 
omce. • • M. 1923 I hones| UeHidencei n. 2967

Machinery lleagued. Supervised, Inspected and 
Contracted tor. Teal a, Reporta, Klectric Light

Planta. I’ownr Planla. Pumping Plants.

H. .1. IIowman, M. Can. Soc. C. K.
A. W. Connok, H. A., C. K., A.M. Can Soc. C. E.

BOWMAN & CONNOR
CONSULTING C-VIL EN5INEER8 

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

Ckmknt Tkhtino LAB' ratorv.
36 Toronio St., Toronto. Tel. Main 5721 
Branch Office. Berlin. Tel. 122B

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

CONSULTING ENGINEER 
Continental Life Bldg., - TORONTO

Long Distance Telephone.
FOR MANUFACTURERS De-ign n .3 Con 

struotlng Industrial Plants—Lighting—Power 
Transmletlon - Factory Power Distri­
bution — Steam Plants - Hydraulic 
POWSrS^s VALUATIONS

Cable Address, "Rod parke." W. IT. Code.

PATENTS
TRADE MARKS, Etc.

HANBURY A. BUDDEN
NEW YORK LIFE BUILDING, 

MONTREAL.

CHARLES BRANDEIS, C* E.
A. M. Can. Hoc. C.E.

Mkm Amer. Elkctro-Chkmiual Sot., etc.
CONSULTING ENGINEER

To Provincial Government, Municipalities, etc.

Estimates, Plan® and Supervision of Hydiaulic 
and Steam. Electric Light. Power and Railroad 
Plants, Waterworks and Sewers.

Arbitrations, Reports and Specifications.
62 63Guardian Building, MONTREAL

ROBERT W. HUNT & CO. 
Burt,, el lawctioa, tew and Consultation

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

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

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

ATEMTS
fPROMPTLY 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*a Advlaer sent upon re-

reliminary advice I 
_____ Inventor's Advise

quest Marion & Marlon, Reg'd., New York Life 
Montreal ; and Washington, D.C., U.S.A.

iatents trade WARK8Pnom» 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 ACCOUNTANTS

70 Victoria St, TORONTO
Phone Main 1880.

Audits and Investigations a Specialty.

Established 1849

BRADSTREETS
Capital and Surplus, $1,600,000

Offices Throughout the Civilised World.

EXECUTIVE OFFICES,

346 1348 Broadway. New York City. U S A
COHRKBPONDKNCK INVITED.

OFFICES IN CANADA :

Calgary, Alta.

Halifax, N.s. Hamilton, Ont.

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

St. John, N.B. Toronto, Ont.

Vancouver, B.O. Winnipeg, Ms*.

THOMAS C. IRVING, Cen’l Manager Western Canada
TORONTO.
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WH TT
ilo you persist in losing Time 
and Money operating those 
old style presses, when the cost of 
the Best is less in comparison 
with Value and Results ?
Use B.B. & CO- presses and get . 
the most for your dollar. They 
are the cheapest in the end. Note 
this fact and Write for our 
Illustrated Catalogue.

THE BROWN BOGGS CO., Ltd.
HAMILTON, ONT.

Presses and Dies
Tinsmiths’ Tools

Special Machinery

J

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

OUR LARGELY IN­
CREASED FACILI­
TIES will enable us to 
serve the trade more prompt­
ly than ever before.

THE WHITMAN & BARNES MEG. CO.
CANADIAN FACTORY AND SALES OFFICE:

ST. CATHARINES. OUT.

When Writing X«lvertlm-m I'loitNe Mention The Cnnmlinu Mituiifiief urer.
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SHOULD MANUFACTUREES BUILD NOW?
This is a question in which every manufacturer who 

has building operations in view is asking himself. Here 
are views expressed by some of our readers, who are 
in a position to know the facts :

“At present cost of building is lower than it has been 
for the last three years ; most lines of material are lower, 
labor is lower and, owing to men’s anxiety to keep their 
jolis, the same men are doing 20 to 25 per rent, more 
work than they have been doing. Contractors are also 
figuring on a much closer margin of profit, in fact not, 
in most cases, getting any profit at all. The outlook at 
present is, that owing to the good crops throughout 
Canada in 1908 and the large amount of railway building 
going on. trade will lie good this winter, and next year is 
likely to be one of the best business years for Canada, 
so that cost of building will likely go up again in the 
spring.”

“The present is a good time to build factories or ware­
houses as both labor and material are cheaper now 
than they have lieen for years. Manufacturers who con­
template erecting factories or warehouses should let 
their contracts out early this fall to take advantage of 
the prevailing low prices. The same cannot be said of 
residential property, particularly that of the 1 Hat ’ or 
‘apartment’ class, which has been overdone to such an 
extent that there are now thousands of them vacant 
and offered at greatly reduced rentals.”

“The present is a good time for manufacturers and 
others to rarry out building operations for three reasons :

“(1). Materials are somewhat easier though not as 
low in Canada as in the United States ; (2). While wages 
are down only to a slight extent, laborers are much 
more easily obtained and controlled than in the past 
few years, anil therefore will produce more in a day than 
formerly ; (3). We are on the eve of a boom which will 
equal if not exceed the one we have just had ami when 
it mines those who have their buildings ronipWted will 
find they have saved a large percentage in cost and 
will he ready to take advantage of the occasion offered."

CO OPERATIVE ENGINEERING EDUCATION.
In Cincinnati two years ago Professor Herman Sch­

neider. Dean of the College of Engineering of the Univer­
sity of Cincinnati, started a movement to organize

a system of co-operative en neering education by which 
students would receive a th 'ough technical training anil 
at the same time a thorough practical training, to provide 
for the increasing demand lor well educated engineers 
in the shops of manufacturing plants. Prof. Schneider 
put his scheme before the manufacturers in Cincinnati. 
It appealed to them as a business proposition. These 
manufacturers had found that the ordinary engineering 
courses did not give young men that practical training 
which is necessary to equip them for immediate usefulness 
in responsible shop positions that ran pay high enough 
salaries to attract men of their years, education, and 
mode of living. This plan as proposed by Professor 
Schneider would train engineers for the shop, anil the 
manufacturers realized that it would pay them to co­
operate in such a scheme.

These co-operative engineering courses have lieen 
in operation in Cincinnati for two years, and all concerned 
express themselves us being well satisfied with the results. 
These courses are arranged so that students work alternate 
weeks in the college and in the shops in the city. Two 
sections alternate with each other. The course is six yean 
in length. There is a course in mechanical engineering, 
in electrical engineering and in chemical engineering. 
Students get a thorough training in all departments in 
the shops us well as in the various technical subjects in 
the University.

In another part of this issue it is suggested in an article 
that a similar system of co-operative education lie inaugu­
rated in Toronto and Montreal, the manufacturers co­
operating with tlie Universities in these two cities as in 
Cincinnati. This is worthy of the careful consideration 
of the University authorities and the Canadian Manufac­
turers’ Association.

In a future issue we will publish an article describing 
in detail these co-operative engineering courses as con­
ducted in Cincinnati, giving opinions of those interested 
as to the success of the scheme, and as to its future.

WHAT THIS NUMBER CONTAINS.
In this issue the question of the advisability of inaugu­

rating in Toronto and Montreal a system of co-operative 
engineering training, whereby the student will receive 
a thorough practical training in manufacturing shops 
and a thorough technical training in the University, is 
considered. This is a big problem and the article should 
interest every large manufacturer, as he is vitally con­
cerned.

* « »

The descriptive article of the new plant of E. A- T. 
Fairbanks it Co., Limited, and the article “Construction 
of One Storey Shops” are the style of articles our readers 
may look for in tills edition. Each month the aim will 
lie to publish something valuable and reliable on factory 
construction. This edition next month will contain 
something on saw-tooth roof construction.

* * *

In this issue we publish an article on methods of 
dealing with the depreciation of machinery. A system is 
outlined which will lie invaliuihle to any manufacturer 
who has not already a comprehensive system to handle 
thit question. The source of the article is proof of its 
value.

» * *

For the clay worker, the owner or superintendent 
of brick yards, there are two articles . value in this 
issue. “ Electric Motor Drive in the Clay Plant” includes 
many suggestions which will no doubt prove of great 
value to some clay worker.
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New Plant of E. & T. Fairbanks & Co., Ltd.
Description ot the Construction end Equipment of this company's Plant 
at Sherbrooke. Que., For the Manufacture ot Scales, Valves, Power 
Hammers and other Specialties. Plant Just Completed In September.

There lias just been completed at Sherbrooke, Que., 
an excellently laid out factory for the E. & T. Fairbanks 
& Co., Limited, for the manufacture of scales and balances 
of all kinds; and also valves, power hammers and other 
specialties. As well a contract has already been entered 
into by the company to supply castings to another 
manufacturer. The company is an off-shoot of the 
parent company located in St. Johnsbury, Vermont, 
where the Fairbanks scales are manufactured. The 
Canadian company was organized in 1907 with the

Fig. 2—Fact Find of Factory of E. A T. Fairbanks A Co., 
Limited.

head office at Sherbrooke, where they propose to manu­
facture all scales required for the Dominion of Canada.

The buildings extend from the east to the west a length 
of 303 feet by a width varying from 63 feet to 115 feet.

A good idea of the layout of the plant and the style 
of the structure can be obtained from the ground plan 
and elevation shown in Fig. 1.

Arrangement of Foundry.
The iron and brass foundry is located in the west end. 

and has an annex for storing sand and clay on the ground 
floor of the cupola house. There is an elevated charging 
floor, with a coke storage compartment on the same 
level. The coke is elevated by means of a bucket con­
veyor from beside the railway siding, where it is shovelled 
from the cars and put into the building through a chute 
and opening in the roof. The moulding sand is carried 
up in the same elevator, and is spouted to a bin on the 
ground floor below the coke storage bins.

The iron for the cupolas is elevated to the charging 
floor by means of an Otis-Fensom elevator, in front of 
which is located a 3-ton scale which weighs all charges 
before they go on to the elevator.

The core room adjoins the cupola house. It is equip­
ped with Millett core ovens for baking the sand cores.

At present the foundry floor consists of a spaeef5 fee*, 
wide by 60 feet long, one-third of which is reserved for 
brass work, and two-thirds for cast iron. The iron 
will be melted in a 60 inch Whiting cupola, and provision 
has been made for the addition of a future cupola of 72 
inches diameter alongside the present one. A 10-ton 
Niles travelling crane conveys the metal from the cupola 
to the flasks, and runs up and down the building in the 
centre of the three bays. The brass melting section 
is fitted with a Swartz melter. As well it is equipped

with the usual crucible melting pots set in a pit on a level 
with the floor, so that either or both methods of melting 
may be used.

The Machine Shop.
Adjoining the foundry is a two-storey building, 60 

feet wide by 110 feet long, which is used as a machine 
shop and cleaning room, the cleaning room taking up 
three cays, or 30 feet, next the foundry. This building 
has two stories with an open well 70 feet long, over 
which a 71 ton Niles travelling crane operates, the upper 
floor being in the form of a gallery on which are located 
light machine tools. An Otis-F’ensom elevator has been 
installed between the ground and first floor of this building.

The machine shop is equipped with a full line of modern 
machine tools for not only manufacturing purposes, 
but also for making their own special tools, and for doing 
all necessary repair work.

A space 21 feet by 30 feet in the gallery floor of the 
machine shop is set apart as a tool room, which will be 
conducted on the principle whereby each workman is 
held accountable for the tool temporarily in his possession.

Other Departments.
Next the machin' shop is located a building 30 feet 

by 60 feet, which known as the paint shop. And next 
the paint shop i nes the sealing and packing depart­
ment which is 4 I feet wide by 80 feet long. In this 
department the various parts of the scales are assembled 
and tested, and then packed for shipment.

The shipping room or depot is situated next the packing 
room, as shown in the plan, Fig. 1, and is equipped 
with a shipping platform right on the railway siding, 
thus making very convenient shipping facilities. This 
platform is 10 feet wide, runs the entire length of the 
building, and is covered with a canopy. Alongside this 
platform is situated a 100-ton standard track scale,— 
so that all raw materials entering the works, and finished

Fig. 3—West Find of F’aotory, E. A T. Fairbanks A Co., 
Limited.

* I T

material leaving same, can be weighed in the cars before 
leaving the company's yard.

The depot is designed with a 14-foot basement in which 
is located the boiler plant for heating the buildings and 
drying lumber, the floor over this basement being con­
structed of steel and reinforced concrete.

On the south side of the sealing room is located the 
owodworking department, which is a building 40 feet 
wide by 60 feet long, with a 10 foot basement underneatji
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same. An elevator with a 14x6 foot car, operates between 
the basement and first floor of the wood shop.

The wood working department also has an equipment 
of the most improved machinery, including Fairbanks’ 
saw tables.

The blacksmith shop is a department off the machine 
shop. It is fitted with metal forges, power shears and 
power hammers.

Constri ction ok tin: Bvii.dinuh.
The building-* throughout are built with monolithic 

and reinforced con rete foundations which are carried 
up to the first floor level, from where the walls are con­
tinued in red brick set in lime cement mortar. The floors 
are made of *2x4 inch spruce on edge, and \ inch hard 
wood flooring on top. with heavy timber beams and 
columns the slow-burning or mill construction. Each 
department is divided from the other bv means of brick 
walls, with tinnW standard automatic fire doors. The

Fig. 4—Interior of Machine Shop, E. <fc T. Fairbanks & Co., 
Limited.

arrangement of the departments is such that the metallic 
raw materials come in at the west end and travel through 
the foundry, cleaning room, machine shop to the sealing 
room. The wood-work enters from the opposite end 
and reaches the sealing room, where the parts are assembl­
ed together and tested.

The work of construction was started in April last and 
was completed by September 1st. 1908.

Electric power for operation of works is being supplied 
by the Sherbrooke Electric Power Co., at a potential of 
110 volts and transformed to 220 volts outside the building 
for the power. The electric lighting for the plant is at 
110 volts, both Adams-Bagnal arc lamps and incandes­
cent lamps being used.

The heating of the building will be accomplished by 
means of the boiler already referred to with a low pressure 
direct radiation system, Bundy traps being installed 
throughout the plant to return all condensation back to 
the boilers.

The plant is well supplied with shipping facilities, 
having, besides the one already spoken of on the north 
side <>f the building, one on the south side from the same 
main line of the Canadian Pacific Railway, which will 
serve the space set aside for the lumber yard.

The heating system was installed by A. R. Wilson, 
Sherbrooke, the electric wiring being done under a 
sub-contract by Scott & Rubenstein, Montreal. The 
structural steel was fabricated by the Structural Steel 
Co., Limited. Montreal. The elevators were installed 
by the Otis-Fensom Elevator Co., Limited, Toronto. The 
electric motors, cranes and many of the machine tools 
were supplied by lie Canadian Fairbanks Co., Limited. 
Montreal.

T. Pringle & Son. Limited. Montreal, were the engineers 
and architects, and had charge of the design and super­
vised the construction.

The Man Who Cheats 11 is Work
An employer of thousands of men was asked what 

thing in all his large operations gave him the most concern. 
“The man who does a little less than is expected of him," 
was the reply. ‘‘He is the dangerous factor in all busi­
ness. The absolute failure we readily discover and 
discharge, the ‘almost»’ escape detection for months and 
often for years, and they make our losses as well as owr 
fears,” and with a very serious smile he added. “The 
drip in business is worse than the leak.”

It is a condition that is as old as human experience. 
Eighteen and a half centuries ago Seneca put it in these 
words: “Some portion of our time is taken from us by 
force; another portion is stolen from us; and another 
slips away. But the most disgraceful loss is that which 
arises from our own negligence and if thou wilt seriously 
observe, thou shalt perceive that a great part of life 
flits from those who do evil, a greater from those who do 
nothing, and the whole from those who do not accomplish 
the business which they think they are doing.”

Thousands of men fancy they are fulfilling their duty 
to their employers and to their tasks by keeping hours 
and performing just enough to hold on to their positions. 
They have an idea that to do more would be to give larger 
service than their compensation required. They object 
to what they believe would be extra values. “The old 
man shan’t get more than he's paying for,” is the ver­
nacular.

Possibly it never strikes these trimmers that in cheating 
their work they are doing double damage; they are 
injuring their employers much, but they are robbing 
themselves more; they are, in fact, losing everything 
in life that is worth while.

They fare worse than if they did nothing at all. for 
time with all its precious values slips entirely from them 
and leaves no substance or satisfaction.

Half doing soon brings undoing. It is the nine-tenths 
doing or the ninety-nine one-hundredths doing that 
bleeds business and saps character.—Saturday Evening 
Post.

Opening Up Undeveloped Country
An important event to the people of Canada is the 

recent opening up of 6511 miles of the Grand Trunk 
Pacific for limited traffic. It means the beginning of 
the development of distant territory—land which has been 
little thought of until lately, as nothing but frost bound 
a. d barren lands. Evidence given last session before the 
Commons Committee on Agriculture shows that it is 
probable that large tracts of land may be utilized for 
wheat growing, which have been heretofore considered 
too far north for profitable cultivation. These facts are 
but another indication of the wonderful resources of 
Canada which are as yet untouched.
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Why Not Cooperative Education in Canada
Why Should Not a System of Co-operative Engineering Education be Inaugurated 
In Toronto and Montreal, the Two Universities Providing ' the Technical Training 
and the Manufacturers the Practical Training? A Consideration of the Subject.

Many a graduate of iho Fngineering Department at 
the University of Toronto, at Met Sill University, at 
Queen’s University and at all the other Danadian Univer­
sities, has been repulsed by Canadian manufacturers 
when looking for a position with this statement: “ HY 
do not want college men: they are no une to us.

“ The biggest field for graduates in mechanical and elec­
trical engineering from Canadian Universities is the manu­
facturing and industrial field. An ever increasing demand 
will be felt by Canadian manufacturers for technically 
trained men. The keen competition demands that manu­
facturing be conducted on a scientific and economic basis.

Why then is the engineering graduate—the technically- 
trained man- met repeatedly with this bald and dis­
couraging statement, “ We do not want college men: they 
are no use to usfn

There are reasons. Wide awake manufacturers in 
Canada do not turn university men away without reason. 
It is not mere prejudice. There is something wrong some­
where.

Not every man is made for an engineer. Too many men 
are turned out from universities with an engineering degree, 
who should have been lawyers, doctors, business men, 
politicians or gentlemen. A manufacturer having had 
experience with one of these gets a bee in his bonnet. 
If he has two experiences, he cannot be blamed if he 
says to the third “We do not want college men: they are 
no use to us.” The third may be a good man, but there 
is no feasible way of discriminating.

Then again, many a good man is graduated from the 
engineering department of universities with a very meagre 
idea of practical untrk, that is the every day work around 
a manufacturing plant. The experiences manufacturers 
have had with such graduates is quite as discouraging 
as with the first class.

The result is that there are very few engineering gradu­
ates holding good positions with manufacturers in Canada 
at the present time; and most of those few are in such 
places as the testing door of electrical works or in the en­
gineering departments of bridge works. They are not in 
the machine shop, the foundry or the works.

This is not because there is not work for the technical 
graduate in the actual manufacturing. There is. It is 
because the average technical graduate is not in close enough 
touch with the details, to enable him to turn his technical 
training to good account. In order to make the money, he 
thinks he is worth, he must do work where his college train­
ing is more in demand than his detail knowledge of 
pattern making, of molding, of machinery, of assembling 
and all the rest.

This is certain. The Canadian manufacturer needs the 
technically trained man. He must have him to compete

with manufacturers in other countries who do have 
technical men.

This also is certain. The average technical graduate of 
our Canadian universities is not the kind of technical man 
requir'd by our manufacturers.

Here is something else that is certain. If our univer­
sities continue to turn out the number of technical 
graduates that they have during the past few years. 
those graduates must find employment with manufacturers 
or go without it. The other fields are limited, and are 
already crowded.

This brings us to the point Canadian manufacturers 
need technically trained men. The average graduate 
turned out under the present system is not suitably 
trained for practical manufacturing work. Therefore 
some change must be mad" in the systems of training used 
in our Universities whereby some of the graduate at bast 
will be well equipped to take good positions with manu­
facturers; ore Ise the number of engineering graduates 
should be curtailed. There can be no compromise to that 
statement. It is borne out by facts, and is attested by 
technical graduates and manufacturers throughout the 
country.

This doc not necessarily mean that the work carried 
on at the 'anadian universities is not done well. The 
high stand taken bv the graduates of Toronto and 
McGill Unix *rsities in the United States, when working 
side by sid with graduates from the best engineering 
colleges ove there, is a good recommendation for the 
engineering ourses in both these universities. Cana­
dian universities are doing good work as far as technical 
training is concerned. But to best fit students for machine 
shop work, for foundry work, for chemical manufacturing 
work, and for the many other phases of manufacturing, 
they should get a thorough training in the practical side of 
the work as well as the technical; and the technical and 
practical training should go on at the same time. After 
a man has graduated from the university, in the great 
majority of cases, it is too late to get a thorough train­
ing in the practical work. Facts bear out this statement.

The systems in the Toronto and McGill Universities 
provides for a practical training; and these systems 
work out all right in the majority of cases where graduates 
intend to follow up certain lines of work ; but as prepara­
tion for positions in manufacturing these systems are 
altogether inadequate.

For instance, before conferring a degree the university 
of Toronto demands that the student show a certificate 
of having spent eight months working at one of the trades. 
The weak point in this is that the university has no means 
of determining the accuracy of such certificates; and even 
should the certificate happen to be correct in time, such 
time might have been spent by the student in operating 
a bolt cutter or some other equally automatic or more 
automatic machine; and his eight months will have been 
months of impressions at the best and not of experiences.

The curriculum at McGill includes practical work, and 
although the training may be systematic no adequate 
commercial practical training can be given.

The Canadian universities should endeavor to make 
their technical or engineering courses of greater and wid-r 
usefulness to the country in general. The solution to this
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problem readiest to hand is co-operative education—that 
is a system of training in which the universities and manu­
facturers will eo-operate.

The universities should be anxious to become a greater 
factor in the building up of this country. They are a 
large factor at present : but here is a field of usefulness 
yet to be developed.

The Canadian Manufacturers’ Association have for the 
last four years been advocating the appointment of a 
government commission to thoroughly investigate tech­
nical and trade education requirements. Canadian manu­
facturers realize the necessity of doing something.

Then why should not the university authorities and the 
t'anadian Manufacturers' Association co-operate in solving 
this problemf

Why should not a system of co-operative education be 
inaugurated in Toronto and Montreal, the two universities 
providing the technical training and the manufacturers the 
practical training?

This is not a system altogether untried. It has been 
in successful operation in Cincinnati for the last two 
years, and both the university authorities and the 
manufacturers interested have expressed themselves as 
more than satisfied with the results so far.

These courses are so airanged that students work 
alternate weeks in the Engineering College of the Uni­
versity of Cincinnati and the manufacturing shops in the 
city. There are two sections, so that a manufacturer 
always has the same number of students. The course 
is six years In length.

Whether a co-operative system of education such as this 
could be inaugurated in Toronto and Montreal could only 
be proved upon a thorough investigation. Perhaps it would 
be necessary to go outside Toronto to secure the number 
of manufacturing shops necessary; but that should be 
feasible as there are several large manufacturing towns 
within easy reach of the citv, such as Hamilton and 
Halt.

Systems of co-operative education could be established 
in mechanical, electrical and chemical engineering

[In a future issue we will give a detail description of the 
system of co-operative education as established by the 
University of Cincinnati and the manufacturers of Cin­
cinnati, two years ago; and also opinions of those con­
cerned as to the success of the idea, after two years 
operation, including the manufacturers participating, 
the Dean of the Engineering College and the President of 
the Universitv.—Editor]

A New Automatic Railway Signal System
A Systam to Automatically Control Trains. To Prevent Wrecks Due to Bear-End or Head-On Collis­
ions. Broken Ball, Misplaced Switches. Open Drawbridge Tested Out on I.C.B. in New Brunswick.

By H. W . Price*

One scarcely ever picks up a daily paper, but some 
railroad accident glares at one from the front page. So 
often do they occur that we become accustomed to read­
ing them. Their [horrors do not come home to us. 
unless we are personally concerned. Only then do we 
realize what it means to the injured and the friends of 
the injured.

For this reason the following description of a new auto­
matic train controlling system, which has been tried out 
in practice and found to do excellent work should be of 
great interest to readers of The Canadian Manufac­
turer. This system was invented and developed by 
the writer. It was tested out on the Intercolonial Rail­
way.

This system is an automatic one. “Automatic ” refers 
in this case to spacing the trains, without depending 
upon the driver, who with other systems must observe 
and obey visual signals.

Purpose of the System.
It is intended that this system shall automatically 

assist in the prevention of accidents to trains in motion, 
such as rear-end collisions, head-on collisions, on single 
or multi-track railways; derailment, caused by broken 
rails, misplaced switches or open draw-bridges; and 
shall prevent running past the order board at intermediate 
stations.

* Lecturer in Faculty of Applied Science.^University of Toronto

It will also bring under control an approaching train, 
should a car or a portion of a car standing at a siding 
project over the main line.

Provision is also made at long sidings between stations.

Fig. 1—Showing a Section of the I .(Ml. Equipped with this 
System.

where by a superior train standing on the main line 
van allow an approaching inferior train to make the 
siding without running danger signals.
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Description op Equipment.
The means c ‘ in the working of the system 

consist of two parts: an equipment on the track at 
interval* through the sections requiring protection, the

Fig. 2- Showing the Engineer’s Brake Valve, which in Fig. 3 
is equipped with the brake valve controller.

duty of which is to automatically arrange to bring under 
control trains in case their undue proximity should 
render it necessary; an equipment on each locomotive, 
the duty of which is to automatically do the work of 
slowing down or stopping the train when started into 
operation by the track equipment.

The rails of track equipped with this system are divided 
into blocks of any desired length by insulated rail joints. 
At end of each block is located a post carrying a relay 
box which contains a track relay and line relays; also at 
this place a chute, containing a track battery and a line 
battery. The track battery at one end of each block 
normally energizes, through the rails of the block section, 
the track relay at the other end of the block. A train 
anywhere in a block between a track battery and its 
relay, will short circuit the track relay and cause it to 
release its armature. Each and every train has a like 
effect on the track relay of the block occupied. Each 
track relay armature when caused to drop, opens con­
tacts in the line circuits, which results in establishing 
permissive connections at the relay posts, ahead of the 
moving train, provided no other train is ahead and 
nearer than two clear blocks. Thus a train on a clear track 
or running at a safe distance away from other trains is 
permitted to pass all relay posts, without having its train 
controlling mechanism in the engine put into operation. 
If, however, two trains be running so as to leave only two 
clear blocks between them, the track relays de-energized 
by the two trains upon the line circuits in such manner 
that all permissive connections between the trains arc 
broken, and trains then passing the relay posts between 
them are automatically brought under control.

In general, one train on a single track equipment is 
free to travel in either direction. Two trains can travel 
in the same direction on one track, provided they remain 
apart at least one and a half to two miles, according to 
the length of blocks chosen. Should the following train 
attempt to reduce the distance between them, it would 
be automatically braked at the next relay post ahead of 
it while the leading train would not be interfered with. 
If the two trains were approaching each other, so as to be 
in danger of head-on collision, both would be stopped.

Equipment in Engine Car.
The engine equipment required is in no way compli­

cated. A trip coil in a “signal receiver” in the cab of 
the engine, is normally energized by a small current, 
which flows continuously except when interrupted by 
the presence of another train ahead. When de-energized, 
this coil drops its armature, and as a result the “receiver” 
turns air at a pressure of DO lbs. per square inch (from the 
main drum supplying the air brakes) into a “brake valve 
controller” which then forcibly moves the engineer's 
brake valve handle to service position and automatically 
holds it there an adjustable interval made long enough to 
bring the train to caution speed, or a full stop if so desired, 
by suitable reduction of train line pressure. The brake 
valve controller is shown at A. Fig. 3. and the signal 
receiver at B, Fig. 3. After the interval of brake valve 
control has expired, the receiver exhausts the air from 
the brake valve controller, and automatically leaves every­
thing in the engine equipment ready for future duty. 
The driver can not prevent the setting of brakes but can, 
if he wishes, release them immediately after the air has 
been exhausted from the controller. The brakes are not 
automatically released the engineer must release them. 
He is also free to move the handle on to emergency 
position at any time.

Some of the Advantages.
Some of the advantages claimed for this system of auto­

matic train control are as follows:—
It can operate alone as a complete train-controlling 

block system, or as an auxiliary to enforce indications 
given by visual signals. Its electric circuits are nor­
mally closed, so that defects in line circuits, exhausted 
batteries, etc., automatically report themselves by caus­
ing false danger indications. The type of automatic 
train control n * is safe because “service” brakes

Fig. 3—Showing the brake valve controller at A and the 
signal receiver at B.

are applied gradually but hard in accepted manner by 
the engineer’s brake valve. Other systems “bleed” 
the train line which will cause “emergency” braking, and 
almost certainly wreck long trains from shock.

The equipment is much cheaper than that required 
for visual systems. Maintenance is much less, as the 
battery equipment is much smaller, and there are no lamps 
to require daily attention.

The system is owned and controlled by the Universal 
Signal Co.. Limited, of Toronto.

6906
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Allowing for Depreciation of Machinery
A System of Dealing with Repairs. Renewals and Depredation of Machinery 
and Equipment. A Complete and Valuable Treatise on the Subject. Abstract 
of a Paper Before The Institute of Mechanical Engineers. October 16. 1908.

By J. E. Da h bishire

Most of the details of the management of 
an engineering establishment have, within 
recent years, been systematized. Systems 
now govern general office, drawing office, 
and works, from the filing of correspondence 
onwaros; and no modern business can lie 
economically carried on without them. 
They are the result of careful study of the 
requirements common to all engineering 
establishments, and the fact that they are 
systems points to a general consensus of 
opinion that what is good for one, is good— 
with modifications—for all, and that certain 
definite principles arc applicable to all cases.

It therefore apj>enrs strange that the 
method of dealing with the wear and tear,

The............................................

repair and renewal, and depreciation of plant 
and machinery, has escaped attention, and 
that there seem to be as many different ways 
of treating this question as there are engi­
neers, or perhaps it should be said, as there 
are accountants.

Possibly a discussion of the subject may 
tend towards some approach to uniformity 
of practice amongst the mechanical engineers 
having control of manufacturing works; and 
the author has therefore endeavored to bring 
forward the points which govern the ques­
tion, and to make some suggestions for a 
system which shall provide for the proper 
upkeep of machinery, and for its replacement 
when no longer useful.

The matter is very far from being, as many 
seem to believe, merely a matter of account­
ancy; in fact, the first reform would be to 
transfer the control of the machinery stock 
book, and everything connected with it, 
from the accountant to the engineer.

First Consideration on the Subject.
It is beyond dispute that the efficiency 

of a manufacturing establishment depends 
upon the quality and condition of the plant 
and machinery therein, and that any neglect 
to maintain this equipment in the highest 
working condition promptly results in a 
falling off in both quality and quantity of 
output. The first question, therefore, to be 
considered is:—What is the best system to be 
adopted for maintaining the whole factory 
equipment in proper repair, and for discarding 
obsolete or worn-out machines, and replacing 
them with new machines when necessary? 
The second question is that upon which 
opinions differ so greatly, viz.:—-How is the

. Engineering Co., Limited.

necessary financial provision for the main­
tenance and renewal to be made? Needless 
to say the two have to lie considered together.
The Maintenance of Factory Equipment.

The maintenance of the plant and machin­
ery of a manufacturing establishment is 
generally one of the duties—and not the least 
important one—of the works manager, and 
much depends upon his judgment in deciding 
upon and executing the necessary repairs 
ami renewals from time to time. It is, how­
ever, very unusual for this official to have 
any concern with, or knowledge of, the money 
value of the plant he is dealing with, and 
there would be an obvious advantage in the 
introduction of the reform previously indi­
cated; placing the control of the repairs and 
renewals and of the valuation in the same 
hands, and limiting the accountant’s duty in 
this connection to the use of the valuation 
provided for him by the engineer for the

purpose of his profit and loss account and 
balance sheet.

The following system is suggested for adop­
tion with the object of ensuring proper atten­
tion to upkeep of machinery anil plant, 
which in a manufacturing establishment will 
consist of boilers, producers, furnaces, steam 
or gas-engines, electric generators, transmis­
sion (pipes, cables, shafting, etc.), possibly 
hydraulic and air-compressing and other 
machinery, together with cranes and similar 
gear, all only indirectly productive; with 
machine tools, steam-hammers and similar 
machines which are directly productive. 
The quality of the output is absolutely 
dependent on the quality anil condition of 
the latter; the quantity and the cost, on the 
whole equipment. Besides the above, there 
arc “loose tools,” which are, in modern 
establishments, controlled by the “ tool 
room” and may be left out of the present 
consideration.

Under the suggested system the control of 
everything would be vested in the works 
manager, or, in the ease of large works, in a 
special official. The limit of his powers, as 
regards incurring expenditure, would be 
defined by the general manager, directors or 
partners according to circumstances; he 
would be responsible for the upkeep of the 
whole of the machinery and plant, and it 
would be his duty to report his requirements 
when he found them to exceed his financial 
limit; but it is essential that he should have 
considerable latitude in incurring expenditure 
on repairs, because obviously time is of the 
utmost importance in most cases, and he 
ought not to lie bound by too much red tape ; 
in machinery repairs “a stitch in time” 
often saves many times nine. There is no 
doubt whatever that if the right man be 
appointed there will lie no difficulty on this

His first step must be to prepare a proper 
schedule of the plant and machinery in his 
charge, entering each item in the machinery 
stock book, with its distinguishing number. 
Against each item there should be entered its 
present value, calculated according to its 
age, in the manner to be explained later. 
Also a figure representing its probable life 
in years; this second figure will be required 
when provision for depreciation comes under 
consideration. Fig. 1 shows the system of 
posting the machinery stock book for new 
works.

Estimating Probable Life.
Probable life must always be a matter of 

opinion, but the development of mechanical 
engineering is now so rapid that it would 
certainly be unsafe to anticipate for the 
machinery of to-day the life of^that of fifty 
years ago. For example, machine tools fifty 
years old may be very interesting and still 
capable of doing work, but their use is not 
conducive to commercial success, and it will 
not do to look forward to following the'prac-

MACHINERY STOCK ROOM.

Machine. Description.
Machine Shop A.

18-inch Sliding, Surfacing and Screw-cutting Gap Lathe, with 
24-foot Bed, Driving Apparatus, etc., complete. (By A. B.
& Co. New; probable life 30 years)..................................... 2

Date: December 31, 1897. 
Depreciation Present

4 feet 6 inches square by 15 feet long Planing Machine, 2 Tool­
boxes on Cross Slide, Driving Apparatus, etc., complete. 
(By C. D. & Co. New; probable life 30 years)...................

(7*%)

2
(7è%)

400 0 0

.500 0 0

3 Special Horizontal Milling Machine for light work, Vice, Set of
Mandrills and Driving Apparatus, etc., complete. (By
E. F. & Co. New ; probable life 20 years)........................... 5 100 0 0

(15%)
4 10-inch Stroke Slotting Machine, with Driving Apparatus, etc.,

complete. (By G. H. A Co., second-hand from X. Y. &
Co.’s Sale. Was new (£100) in 1885; probable life 25 years) 3 28 0 0

(10%)

Carried forward ...
Fig. 1. Showing the System of Posting the Machinery Stock Book for New Works,
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tice of previous generations in keeping old 
machinery at work.

The importance of properly estimating 
probable life will be apparent when deprecia­

tion is considered, and it is in this that the 
engineering skill and experience of the works 
manager or the special plant engineer will 
have their opportunity. The matter seems 
to have had no consideration whatever in 
the past; but a short time^will suffice to 
produce plenty of men with^the experience 
necessary to form a sound judgment on the* 
probable life^of jmy machine, that is, on the 
chances of its becoming obsolete by the 
arrival of new methods of working, and also 
of its wearing out in use.

Lookinu After Repairs.
The next step must be to make provision 

for proper care of the various machines, and 
for repairs being executed when required 
without delay. To ensure this, each attend­
ant or workman in charge of a machine or 
group of machines, being the actual attendant 
or operator, and not a foreman, would be 
made, in the first instance, responsible for 
its being maintained in the highest possible 
condition, the fireman for his boilers, the 
turner for his lathe, and so on. It would 
be his duty to report immediately to his shop 
foreman any defect becoming apparent, and 
to enter on a card the description and number 
of machine, nature of defect, date, and his (the 
attendant's) name.

The foreman’s duty would then be to 
inspect the machine, and if in his opinion the 
repairs are necessary, to initial the card, and 
submit it to the works manager for final 
authority, the works manager initialling ami 
dating the card and assigning a Works Order 
No. to the job. The repairs would then be 
executed at once, and on their completion 
the machine would be inspected and passed 
by the works manager, and their execution 
certified (with date) on the card; to which 
would be also added the cost incurred. This 
system would ensure proper care by the 
attendants of every machine, and would 
prevent ill-usage, which used to be one of

the workshop troubles, though in this respect 
the modern workman is a great improvement 
on his predecessors, and the care of machines 
-especially machine tools—now leaves very

little to be desired. It would also afford the 
works manager the opportunity of deciding 
when the time has come to replace instead of 
repairing—and it will be remembered that

this official would have before him the 
“stock book” valuation of the machine under 
consideration, and therefore would know how 
far the cost of renewal had been provided for.

He would see the whole situation at a glance, 
and decide whether to replace, thoroughly 
repair, or partially repair.

In addition to the workman’s or attend­
ant’s daily watching of each machine, 
periodical inspection should be made by the 
works manager as a check upon workmen and 
foremen, and each such inspection recorded.

A suitable form for the card is given in 
Fig. 2.

In the first space, the workman or attend­
ant reports the defect noticed by him. In 
the second place, the foreman and the works 
manager -ecorded their inspection, and the 
latter his authority for the repair. The 
works manager, having assigned a Works 
Order No. for the repairs, can through that 
order authorize any further repairs necessary 
to the machine; there will generally be other 
defects to remedy, besides that originally 
reported by the attendant. In the third 
space, details arc given of all the repairs 
when finished, this being signed by the fore­
man responsible for the repairs, who may, 
or may not, be the same as the foreman of 
the shop to which the machine belongs. In 
the fourth space, the works manager records 
his authority for the machine to be set to 
work again, and the foreman gives the date 
of re-starting. Finally, the cost is added in 
the fifth space, and the record is complete.

Method of Reckoning Depreciation.
It is sometimes argued that if machinery 

be maintained as indicated above, it does not 
depreciate, and that, so long as its output 
does not fall off in quality or quantity, it is as 
valuable to its owner when ten or twenty

years old as when new. This, however, is 
absolutely incorrect, for although a machine 
could of course be kept “ alive ” for ever, by 
renewing its parts one by one as they wear

The......................................................Engineering Co., Limited.

REPORT ON DEFECTIVE MACHINE.

Department............................. ...............................
Machine No........................................Description.....................................................
Defect noticed
Attendant’s name.................................................. No........................ Date

Repair recommended................................... ............................................Foreman.
Date..........................

Approved......... .............................................. Works Manager.
1 Date.....................

Works Order No........................................... Date..........

Report of Repairs completed Date........
Particulars.

Foreman responsible for Repairs.

Date..........................

Date.........................

Cost of Repairs.

Remarks.

Fig. 2—Card for Works Manager’s Inspection.

Fear»
Fig. 3—Curves showing Depreciation of Machinery

assuming a probable life and scrap value.



30 THE CANADIAN MANUFACTURER. October 30, 1908.

out, supposing that it never grew obsolete, 
its value at any given time would de|x;nd 
upon the state of deterioration of its various 
parts at that time, because since each part 
has a “life,” the effluxion of the life of that 
part is proceeding from day to day. But 
machines do grow obsolete, anil are not 
renewed in this way ; and the depreciation 
now to be considered provides for that efflux­
ion of life of each machine as a whole which 
actually takes place, the amount depending 
upon the time which a machine can be profit­
ably used for the purpose of producing the 
output required by the works in which it is 
installed this l>cing its “life.”

It is therefore absolutely necessary to 
make provision for a fund by means of which 
the various items of a workshop equipment 
can be renewed from time to time which 
provision obviously has to lie made without

Thk..........................................

lion on that machine can be determined, the 
sum of the loss during life being the new 
value less the scrap, or ultimate value. This 
has to lx; written off during the life in grad­
ually decreasing increments by fixing a per­
centage to write off each year from the last 
year’s value, this percentage being such that 
at the end of the life the depreciated vidue 
shall equal the scrap value.

It must lx* noted that the ultimate values 
of machines expressed in percentages of their 
new value vary considerably, because an 
expensive special light tool will probably 
have a lower scrap value than a much less 
expensive heavy tool, such as an ordinary 
planing machine or a heavy lathe.

It is clearly impossible to foresee either 
probable life or ultimate value with absolute 
accuracy, and it would be a refinement of 
detail to treat each machine on a basis of its

Engineering Co., Limitbix

MACHINERY STOCK BOOK.

Machine.

Date: December 31, 1907. 
Description. Depreciation Present

• ( 'hiss. Value.

1

3

4

Machine Shop A.
18-inch Sliding, Surfacing and Sorew-eufting Gap Lathe, with 

24-foot Bed, Driving Apparatus, ete., complete. (By A. B. 
& Co. New in 1897)...........................

4 feet 6 inches square by If) feet long Planing Machine, two Tool­
boxes on Cross Slide, Driving Apparatus, etc., complete. 
(By C. D. & Co. New in 1897)........... ...............................

Two Tool-lxixes on Uprights added in 1905, then eost £50.

Special Horizontal Milling Machine for light work, Vice, Set of 
Mandrills and Driving Apparatus, etc., complete. (By E. 
F. & Co. New in 1897)............................................................

10-inch Stroke Slotting Machine, with Driving Apparatus, etc., 
complete. (By G. II. & Co. New in 1885)__

£ s. d.

2 184 0 0
(7$%)

2 230 0 0
(7 $%)

4 38 0 0
(12$%)

5 20 0 0
(15%)

3 10 0 0
(10%)

( ’arried forward.

Fig. 4. Showing Same Plant Ten Years After.

any reference to the profits or losses of trade. 
It must lx- made as part of the working 
expenses of the business, and in this res|x*ct 
the author protests against the system fre­
quently adopted by accountants of showing 
a so-called “profit” out of which so much is 
set aside for depreciation, the amount appar­
ently being at the discretion of the directors 
or the accountants, and frequently depending 
upon the amount of the so-called “profit.” 
It is clearly wrong to make the provision for 
depreciation a charge on profits, for deprecia­
tion is really a loss of the capital assets, which 
has to be made good out of income, and is 
just as much a charge on revenue as rent or 
taxes; there is no escape from its incidence, 
and there is no profit until adequate provision 
for depreciation Inis been made. That the 
provision should be adequate g<x*s without 
saying; the amount must lx* determined 
without reference to the result of trading, 
but must be an absolute charge, so that the 
depreciation may lx* truly representative of 
the loss of value of the machinery, which 
occurs whether trading is profitable or not.

When therefore a machine is new, the prob­
able life having been estimated, the deprecia-

own, even if it were possible; but having 
estimated the probable life and ultimate 
value individually, each machine may, for 
depreciation purposes, lx; assigned to one or 
other of the classes indicated by the curves, 
Fig. 3, the class selected lx*ing that giving the 
nearest resultant scrap value at the end of the 
probable life.

Such a provision as the above is sufficient 
to cover loss due to deterioration beyond 
that made good by repairs; because in esti­
mating probable life, the chance that a 
machine may wear out before it Incomes 
obsolete is taken into consideration.

Details of Writing off Value.
It must, however, !>e borne in mind that 

special conditions apply, in the case of lease­
hold premises, to certain machinery which 
passes with the hereditament ; and when the 
period of lease is shorter than the probable 
life of any such machinery, it becomes neces­
sary to apply a rate of depreciation which will 
entirely extinguish the valuation at the expiry 
of the lease, not even scrap value remaining. 
In such a case, it is simplest to write off an 
equal instalment each year, dividing the

present value by the number of unexpired 
years of the lease.

The amount of depreciation on each item 
lx*ing determined, the total on the whole 
plant must lx* charged against the income of 
every year, if the balance sheet is to show 
truly the value of the plant, and consequently 
the actual profit or loss of trading.

The author believes that it is essential 
to schedule every item, and to write off the 
depreciation separately, so that the stock 
book may show the actual present value of 
every machine. It may prove, in the course 
of a machine’s career, that for some uncxpcct- 
ed reason it is found that its life is likely to 
fall short of, or to exceed, the estimate to 
some considerable extent. In such a case 
there is no reason why it should not be con­
sidered on its merits, and the rate of deprecia­
tion increased or reduced from the time when 
its unexpected weakness or vitality became 
apparent. This would provide against the 
absurdity of a useful machine standing in the 
stock book at scrap value—but any changes 
in depreciation should only be made with 
authority ; accurate judgment in estimating 
probable life will prevent such cases occurring.

When a machine is replaced it disappears 
:rom the Stock Book, and its successor takes 
its place at its new value, lx*in^ paid for out 
of the accumulated funds. Thus the valua­
tion would be unchanged in the event of new 
machines replacing old ones to the exact 
extent of the total sum set aside for deprecia­
tion in any year.

Provision for Cost of Repairs.
There is still a provision to lx; made for 

the cost of repairs, which is usually met out 
of income, as it is incurred each year. This 
is perfectly sound in works which have been 
established for some time, but in the case of 
new works equipped with entirely new plant 
—as the repairs for the first year will lx; 
practically nil, and for the next few years 
very slight, whereas they will fall heavily on 
some later years—it is wise to set aside a sum 
during each of the early years to provide for 
this. After a few years, the requirements 
for repairs equalize themselves, owing to the 
varying rates at which the different items 
require expenditure.

Inc ’ease in the productive power of works 
due to the installation of additional machin­
ery warrants a charge upon capital, and such 
machines appear in the Stock Book as 
additions to plant, although no additional 
capital may have I icon raised to pay for

If additions to individual machines increase 
their productive capacity, the* cost of such 
additions may fairly be added to their Stock 
Book value, but they must then be depreciat­
ed at such a rate that the additions are written 
off by the end of the life of the machine.

Let us now compare Fig. 4 with Fig. I. 
Fig. 4 shows the same plant ten years later, 
the items having been dealt with in the 
manner previously indicated. It will be 
noticed that the planing machine has had an 
addition to its productive capacity; also 
that the slotting machine, which was second­
hand when the works started ten years 
before, is now at a figure which permits of 
its replacement by a more modern machine.

The Necessity for Good System.
The results of unsound finance in dealing 

with depreciation are so serious that it may
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surely be said that every establishment ought 
to be put on a sound basis, the actual present 
value of the machinery and plant determined, 
and systematic provision made for deprecia­
tion, so that when renewals become necessary, 
their cost is provided for. It is often stated 
that when a business is working at a loss, 
then* can l>e no provision for depreciation, 
which in a sense is true; but depreciation is 
going on all the same, and the accounts 
ought to show the loss fairly and squarely— 
that is, the depreciation sum should l>e 
written off, whatever the results of trade. 
If a recovery takes place, the position is 
sound; if not, continued losses mean the end 
of the business, and the valuation of the plant 
at its right figure will not affect this.

The danger of under-provision for deprecia­
tion, and (‘specially of allowing the amount 
to depend upon the results of any year's 
trading, is that in lean years what ought to 
Im* set aside for depreciation may lx* entirely 
or partially distributed in dividends, which 
is nothing more or less than paying dividends 
out of capital. This may be done in the 
expectation of better times to come, when the 
depreciation deficiency may be made up; 
but it is quite unsound, and in many cases 
has brought about the results which might 
have l>een exacted. Even now, there are 
too many works equipped with machinery 
which is so out of date as to be a serious 
handicap in manufacturing, but which cannot 
lie thrown away and replaced because past 
years have not provided the means to meet 
the exjxmse. To raise fresh capital for ihis 
purpose, even if feasible, is absolutely unsound 
finance, for the new machinery has to produce 
sufficient to provide interest on the lost 
capital as well as on the new.

In fact, over-valued machinery is one of 
the most dangerous enemies to financial 
safety; it would be far better to distribute 
less and set aside more for depreciation, than 
to live in a “fool’s paradise," and wake to 
find that the time has come when machinery 
must lie modernized to meet competition, 
and that the funds to do this are non-existent.

As a matter of accountancy, in order that 
the balance sheet may show the true value 
of the plant, this should be entered at its 
depreciated value; the depreciation should 
not lie treated as a separate or “Reserve" 
fund, though if this separate fund be suffi­
cient, the financial position is quite sound. 
The essential thing is that it should be 
sufficient, and that it should be provided for 
Ix-fore the word “profit" is as much as 
thought of. This means that the statement 
or valuation must show the real value of the 
plant and machinery. However fascinating 
mechanical engineering may be, the aim of all 
manufacturers is to work at a profit, and no 
true profit is shown if the valuation of the 
plant is incorrect.

Book Reviews
Road Preservation and Dust Preven­

tion.—By William Pierson Judson. Pub­
lished by The Engineering News Publishing 
Co., 220 Broadway, New York City. Con­
tains 14G pages, 0x9 inches; well bound, 
illustrated. Price, $1.50. The information 
for this book has been compiled from many 
sources, and of the results reached only the 
most important have l>een used. The author 
has for many years been recognized as an

authority on the building and maintenance 
of roads, and in this book he has made the 
first compilation and condensation of the 
experiments made and the conclusions 
reached by road builders, who have been 
working on the important matters of preser­
vation of existing roads and the prevention 
of dust on them.

The book contains chapters on the following 
subjects: road dust, its control and preven­
tion; moisture; oil emulsions; oils; coal 
tar preparations; tar spraying machines; tar 
macadam; rock-asphalt macadam; bitulithic 
pavement; and index.

Seamless Products.—Something excep­
tionally useful and valuable is the small 
handbook published by the National Tube 
Co., Pittsburg, Pa., on the mechanical pro­
perties of Shelby seamless steel tubing, 
prepared for the purpose of providing useful 
data for the solution of the multitude of 
problems that arise in connection with the 
application of seamless steel tubing. This 
is advance information which will later be 
contained in the Book of Standards, published 
by this firm. Original information is con­
tained in this book, something that will be 
found in no other hand book.

It is being distributed by the National 
Tube Co., Pittsburg, free of charge to those 
directly interested.

Electrical Contracting.—Shop system, 
estimating, wiring, construction methods, 
and hints for getting business; by Louis J. 
Auerbacher; 150, 51x8$ inch pages; well 
illustrated and indexed. Published by 
McGraw Pub. Co., New York City. Can be 
supplied by The Canadian Manufacturer 
Pub. Co., Toronto. Price, $2.00.

The author’s preface states that this 
work was written for the wiremen and con­
tractor, but it will prove to lie of value, as 
well, to electricians in manufacturing and 
other plants where new installation work and 
repairs are carried on.

It is written in a clear, concise, explanatory 
style, and shows that its author thoroughly 
understands the practical side of the work of 
the wireman and electrical contractor and has 
written from his own experience. There are 
many illustrations and diagrams of wiring 
methods and half-tones showing standard 
fittings. These devices and methods are 
only such as are approved by the under­
writers. The first chapter discusses a shop 
system for electrical contractors and is 
especially timely. Too often such a shop 
has no system whatever, to its own hurt. 
The system as described is free from red tape 
and can lie narrowed or broadened to meet 
requirements. Standard forms are shown in 
profusion. The second chapter treats of 
estimating, and the following five chapters 
with methods of wiring. Chapter eight is 
given up to the wiring of residences; chapters 
nine and ten take up the installation of 
motors, small generators and switchboards; 
chapter eleven treats of electric signals, 
and chapter twelve of special lighting and 
heating devices.

CONVENTION OF BRICK MANUFAC­
TURERS

The twenty-third annual convention of 
the Nati nal Brick Manufacturers’ Associa­
tion will be held in Roche, ter, N.Y., Feb­
ruary 1-0, 1909.

31

Catalogues Wortli Having
These Catalogues will be sent by 
the Arms upon request. Mention 
The Canadian Manufacturer.

Pumping Engines. Bulletin No. Kill of 
Allis-Chalmers-Bullock, Limited, Montreal, 
illustrating and describing the design and 
equipment of the 89th Sstreet, sewage 
pumping station at Chicago, III. This is a 
most interesting and instructive bulletin, 
as it contains a sound technical description 
of the installation and of the conditions 
leading to the designing of the plant. The ill­
ustrations and diagrams are many and good.

Type E.M.D.C. Motors. Illustrated cir­
cular No. 1188, of the Canadian Westinghouse 
Co., Limited, Hamilton, describing the new 
Westinghouse type E.M. motors, which were 
designed to meet a growing demand for large 
power units to operate on direct current 
circuits. The detail construction of these 
machines is illustrated and described in the 
usual thorough way. None interested should 
fail to investigate this type of motor. They 
are built in constant, varying and adjustible 
speed ty|>es.

Carborundum. Catalogue No. 5 of the 
Carborundum Co., Niagara Falls, N.Y., con­
taining articles on the manufacture, charac­
teristics and uses of carborundum; also 
articles on the manufacture of grinding 
wheels from carborundum for different pur­
poses, and lastly a complete price list of 
wheels and complete illustrations of the var­
ious styles of wheels with dimensions. It 
is a most complete catalogue, and is excep­
tionally well gotten up. It would be a most 
valuable and useful addition to a mechanical 
reference library.

Rubber Belt Conveyers. Bulletin of 
Jeffrey Mfg. Co., Columbus, (_)., and Mon­
treal, Que., containing numerous illustrations 
of Jeffrey “Century" rubber belt conveyors. 
These include installations in boiler plants, 
in locomotive coaling stations, handling chips 
in a pulp mill, handling ore in mining camps, 
etc. Valuable suggestions are contained in 
these illustrations us to what can be done 
with these conveyors, and how it is done.

Dodge General Catalogue.—New gen­
eral catalogue of the Dodge Mfg. Co., Toronto, 
makers of power transmission machinery and 
elevating and conveying machinery. This 
catalogue contains 209 pages, and is gotten 
up in the usual way. It furnishes a book of 
reference which manufacturers will find of 
very great value.

Roofing y formation.—Anyone consider­
ing a roofii iimposition will !>e interested in 
booklet on ‘ .imatite,’’ issued by the Paterson 
Mfg. Co., Toronto. This booklet is full of 
practical information. It gives pointers that 
will enable you to know what’s what in the 
roofing line. This booklet is published by 
the oldest roofing manufacturers in the 
country and may be relied upon for accuracy. 
It is mailed free to anyone sending their 
name and address. A sample of amatite, 
with its mineral surface, which has made such 
a success as a lasting protection against the 
weather, is also sent with the booklet. Both 
are free and are well worth inspecting.

Coal Tipples and Shaking Screens. 
Bulletin No. 22, published by The Jeffrey 
Mfg. Co., Columbus, O., and Montreal, Que , 
containing fine illustrations and line drawings 
of coal tipples and tipple screens of various
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NEW TOOLS AND SHOP EQUIPMENT
Only Descriptions of New and Interesting Machines, Tools or 
Appliances Can Re Published. No Mere Write-Up Can be Used.

VMVBl

4* ,Æ

SCHUCHARDT

SCHUTTE

New Cam Milling Machine
In Fig. 1 is shown a new cam milling 

machine which was designed for form milling 
the cams on cam shafts of motor cars such as 
shown in Fig. 2. Possibly a description of 
the machine may suggest uses to which a

enable the shaft to lie moved longitudinally, 
but the shaft is held at all times by the 
internal tube, so that the indexing motion 
which is connected thereto may give the 
correct relative positions of the cams.

The steady for the cam shaft consists of 
a long guiding tube, which is part of a stiff

their inner diameter, so that as each cam is 
milled the shaft is held on one side by the 
chuck and on the other by the steady bushing, 
thus securing the utmost accuracy in the 
finished cam.

The formers "are carried on the main 
spindle, and as many as six can'be carried 
at the same time, thus doing away with the 

. consequent loss of time for changing. When 
changing from one cam to the other all that 
is necessary is to move the roller over from 
one former to the other, a momentary opera­
tion. Arrangements are made so that 
formers may easily he marked off on the 
machine. All that is necessary is that a 
proper finished cam is put in the machine in 
the usual way and a roller is put on in place 
of the cutter, and a scriber point where the 
former roller should be; the machine is then 
pulled round by hand, thus marking the cor­
rect shape on the former plate, which may 
then be taken out and given the correct shape.

This machine was made by Schuchardt & 
Schutte, Canadian office at 91 Youville Sq., 
Montreal.

Fig. 1—New Cam Milling Machine.

similar machine might lie put. The machine 
is used either for shaft with cams solid on 
shaft or for milling loose cams; in the 
latter case the cams should lie fixed on the 
shaft before milling, as this insures accuracy 
of the relative positions of the cams to each

The cam shaft is prepared in a lathe as 
usual, collars lieing turned to the finished 
width of the cams, and of just sufficient dia­
meter to allow of a slight cut being taken off 
the highest part of the cams. It is then 
ready for milling. When being milled the 
shaft is held in a sleeve that passes through 
the main headstoek spindle, and which may 
be moved longitudinally. For extra security 
a three-jaw, self-centering chuck is provided 
on the end of the spindle, in which the shaft 
is gripped close to the cam being operated 
upon. This chuck has to be released to

bracket supported directly from the saddle, 
and bushing are used which fit the tube on 
their outside diameter and the cam shaft on

Shaper With All-Geared Drive
The accompanying illustrations furnish an 

example of machine every piece of which was 
built to do its work in this particular machine. 
It is a s|>ecially designed all-geared drixe 
shaper. This shai>er embodies several new 
features that will add quite materially to its 
productiveness. The all-geared drive is the 
most important of these, the gear box lieing 
shown in Fig. 2.

From the illustrations, Fig. 1 and Fig. 2, 
it will be seen that in all 10 changes of 
speed for each position of ram can be had, 
5 with the direct drive and 5 with back 
gears. The handle (A) operates the plunger 
which in turn raises the wedge pin which 
expands the friction ring on which the gear 
is carried. The gear necessary to give the 
required speed to ram is found from the dial 
(B) in the center of the hand wheel. This 
dial is marked with numbers giving strokes 
of ram jx-r minute for each gear. A single 
turning of this dial brings the gear desired 
in position to be engaged, when the plunger 
is operated, without engaging any inter-

Fig. 2—Cam Shaft Milled on this Machine.
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mediate gears. Any adjustment of the fric­
tion ring that may be necessary, owing to 
slight wear, is provided for by means of a 
screw which can lie adjusted through the 
hand hole in back < f gear box. Hand wheel 
(C) is of use in moving ram by han 1 in case

column, as if it were part of it. In this way 
the time necessary for the operator to go 
around on the opposite side of machine to 
unloosen and then to tighten binder bolts, 
where two loose gibs are used, is done away

other changes the direction of the feed. 
The adjustment of feed can lie made while 
shaper is in operation. Cross feed screw (J) 
has a micio-meter collar graduated to read 
to one-thousandth of an inch.

The driving gear, in addition to the large 
liearing surface on its face, has its hub sup­
ported both on the outside and inside, thus 
doing away with all possibility of buckling, 
when shaper is on a long stroke.

This machine is made by the Stockhridge 
Machine Co., Worcester, Mass.

New High Speed Radial Drill
The advent of high speed steel twist drills, 

particularly those designed after the Celfor 
pattern, has opened up a new field for 
extremely rapid drilling. The style of drill 
mentioned is such as to afford such lilieral 
clearance as to overcome the crowding ten­
dency of chips at high speeds and heavy 
feeds, which absolutely prevent the ordinary 
twist drill from l>eing operated to the limit 
possible with this new style drill.

This is the reason for the new triple geared 
high speed radial drill which has just lieen 
brought out by the American Tool Works 
Co., Cincinnati, O., and shown in the accom­
panying illustration.

This machine has a wide range of spindle 
speeds, twenty-four, ranging from 18 to 350 
in geometric progression. The high driving 
power of this machine makes it particularly 
adapted for severe tapping requirements. 
The following results taken from a table of 
test results will show what the machine can 
do, test being made with pipe taps with a 
4-inch tap, cutting speed 21.2 feet per minute, 
a feed of 2\ inches per minute was attained, 
6.0 h.p. being used; with a 6-inch tap, 
cutting speed 30.8 feet per minute, a feed of 
21 inches per minute was attained, 0 h.p. 
!>eing used.

Fig. 2—Sectional View of Gear Box.

In drilling tests some remarkable results 
were secured on tests. In cast iron 2 inches 
thick, some of these are: 1 inch carbon 
drill, cutting speed 56.6 feet or 216 r.p.m.,

Fig. 1 -Shaper With All-Geared Drive.

it is desired to do so. The gears run in oil 
and the boxes are all bronze bushed and pro­
vided with self-oiling bearings. The gear 
box is at the back of the shaper and is 
bolted direct to the column.

The Stockbridge patented two-piece crank 
is used on this machine. The features of this 
crank are provision for increased power 
application, and quick return ^of between 
3 to i and 4 to i.

The rocker arm is of special design. It 
is made with a cored U-shaped rib on either 
side, giving a very rigid construction. The 
slot in the rocker arm is made of unusual 
depth and width to provide ample bearing 
surface for crank pin block. Therocker 
arm is held between two boxes at the nottom 
and tied to the ram at the top, preventing 
the possiblity of any tendency to twist.

The ram is of new design. The object 
of carrying the top down part way on a small 
circle with the straight sides the rest of the 
way is to gain in stiffness, preventing^'pos- 
siblity of buckling.

The method of attaching the bar to the 
column, while not in itself different from 
practice that is familiar to every one on 
milling machines, for instance, yet is the first 
application to shapers, so far as we know. 
Just why this construction has never been 
used, in view of its recognized advantages, 
is a question, for with this construction, 
we have one solid rib cast to the bar, which, 
in addition to extra stiffness, prevents all 
possibility of bar tipping away from column, 
when gib on the opposite side is loosened. 
The adjusting gib (G) is on the working side 
of machine, and by simply tightening the 
two binder s.rews, the bar is locked to

The cross feed arrangement is especial’- 
interesting tiecause of the entire absence of 
exposed parts; the mechanism lieing entirely 
inclosed. The cross feed block (H) is so 
construcved that the direction of the feed is

determined by the position of the block, 
whether on one side of center or on the other 
side. Adjusting The block by means of the 
screw (I) from one side of the center to the
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feed 9.9 inches per minute, horse power 5.45; 
I .^j-inch high speed drill, cutting speed 
845 feet or 313 r.p.m., feed 14.4 inches per 
minute; horse power, 13.2; 34-inches high 
speed drill, cutting speed 55.0 feet or 60 
r.p.m., feed 1.44 inches per minute, horse 
power, 10.2. In steel 1 inch thick, some of 
the results are: ,^-inch high speed drill, 
cutting speed 52.3 feet or 356 r.p.m., feed

4.27 inches per minute, horse power, 42; 
I -inch high speed drill, cutting speed 
50.9 feet or 188 r.p.m., feed 4.51 inches per 
minute, horse power, 9; 1 ij.l-inch high 
speed drill, cutting speed 86.2 feet or 167 
r.p.m., feed 2 inches per minute, horse

Attention is called to the extreme power 
of the frictions in the speedbox, tapping 
attachment ai.d feed worm wheel, the latter 
operated by quick return handle, for, as the 
test sheets show, these frictions withstand 
more than it is possible for the drill or tap to 
stand up to, which makes them practically a 
positive clutch so far as the power needed is 
concerned.

By rounding the edges c: the teeth of the 
gears in the triple gear mechanism and by a 
special feature, which the company do not 
feel at liberty to mention at this time, the 
gears may lx* thrown in at high speed with 
practically no shock to the parts, thereby 
making the machine fool-proof and facilitat­
ing very rapid manipulation without danger 
of breakage. These features and the fact 
that all other s|>eed.s are thrown in by fric­
tions, demonstrates the possiblitics of rapid 
handling with no danger to the machine.

THE RAYMOND IN PRISON.
The C. VV. Raymond Co., of Dayton, 

Ohio, have just informed us that they had 
l»een given a life sentence in the United 
States Military Prison, at Ft. Leavenworth, 
Kansas.

Their information states that the Construct­
ing Quarter Master, Major Slavens, has been 
authorized by the Secretary of War to 
accept their contract for a complete brick 
making plant of from 50 to 60 thousand 
daily capacity. This authority was given 
after much investigation by the department 
and sj>eaks well of the energy of the Raymond 
people, as well as the merits of their goods

High Speed Radial Drill.

The equipment consists of two 9-inch 
standard dry pans, elevators, screens, 10-foot 
double geared pug mill, Raymond "777” 
brick machine, automatic cutting table, re­
presses, etc., and a complete installation of 
an 8-track Raymond radiated heat dryer, 
including cars. The Raymond Co. will fur­
nish the power plant and the entire outfit 
will be as complete and up-to-date as can lie

Trade Notes
Ontario.

TORONTO.—The Canadian General Elec­
tric Co., Limited, and the Canada Foundry 
Co., Limited, will lie in their new building, 
212-218 King Street West, after Novemlier 1.

WOODSTOCK.—The Canada Furniture 
Co.’s factory here has started operations 
again with a full force of hands.
Winnipeg.

MANITOBA.—W. E. Skinner proposes 
spending $1,000,600 in establishing a steam 
heating system here if the council grants him 
permission to lay pipes in the streets.
Quebec.

MONTREAL.—The water committee have 
awarded a contract for an engine and motor 
to the Canadian Westinghouse Co., at 
$1,560.
British Columbia.

FAIR VIEW.—The Malcolm Lumber Co. 
have taken over the business of the Telford

Lumber Co. here and are putting up a 
50,(XX) foot sawmill.
Nova Scotia.

POKIOK.—Millers’ sawmill here has re­
sumed operations.

RAILWAY AND CONSTRUCTION NEWS- 
Quebec.

HULL.—A one million dollar company has 
been organized by prominent citizens here to 
construct a railroad 28 miles in length from 
Lake Temiskaming to the Upper Satika lake

POWER PLANT OPPORTUNITIES. 
Newfoundland.

TWILLINGATE.—Plans are being made 
to establish an electric light and power plant 
here by Boston capitalists, which will be 
installed under the supervision of Frederick 
S. Palmer, Boston, Mass.

COMPANIES INCORPORATED. 
Saskatchewan.

YELLOWGRASS.—The Yellowgrass Elec­
tric Light & Power Co. have been fonned 
under a municipal franchise for the purpose 
of erecting an electric light and power plant.
Ontario.

ORANGEVILLE.—The Dufferin Light <fc 
Power Co., Limited, have been incorporated 
with a capital of $2(X),(XX) to carry on the 
business of an Electric Light and Power Co. 
The provisional directors include F. H. Silk, 
E. C. Campbell and K. F. Dewar.

NIAGARA FALLS.—The Thompson & 
Norris Co., of Canada, Limited, have been 
incorporated with a capital of $100,(XX) to 
carry on a business as manufacturers of 
paper, pulp, etc. The provisional directors 
include F. W. Griffiths, W. H. McGuire and 
A. L. Johnston, all of Niagara Falls.

LONDON.—The Ixmdon Concrete Machin­
ery Co., Limited, have Ixjen incorporated 
with a capital of $100,000 to manufacture 
and sell all kinds of machinery, tools and 
appliances. The provisional directors include 
Henry Pocock, J. C. Doidge and W. J. 
Garsidc.

TORONTO.—The Huron Construction 
Co., Limited, have been incorporated with a 
capital of $40,(MX). The provisional directors 
include T. Vernon, J. C. Hallamore and W. 
Graham, all of Toronto.

QUEBEC.—The Sorel Light & Power Co., 
Limited, have been incorporated with,a 
capital of $5(X),(XX) to manufacture gas, 
electricity, etc. The provisional directors 
include A. E. Pontbriand, L. T. Trempe and 
C. O. Paradis, all of Sorel, Province of 
Quebec.

MONTREAL.—The Railroad Track 
Gauge Co., Limited, have lx»en incorporated 
with a capital of $1(X),000 to carry on the 
business of manufacturers of machinery, 
tools, etc. The provisional directors include 
Ijouis Demers, Romuald Delfausse and 
Joseph Laurent, all of Montreal.

New 4-Foot Triple Geared,

■SE 6MEmc«N Tf,-
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CAPTAINS OF INDUSTRY
Opportunities for Business. News of Building or Enlargement of 
Factories. Mills. Power Plants. Etc. News of Railway and Bridge 
Construction News of Municipal Undertakings Mining News.

BUILDING NEWS.
British Columbia.

VANCOUVER.—A large sawmill will be 
erected on False Creek by John Hanbury, 
of Brandon, Man.

(IRAN I > FORKS.—The Canton hotel, 
owned by John McLaren, lias been destroyed

SALMON ARM. A saw mill will be 
erected here at Canoe Creek Siding, by 
Brayden & Johnston.

VICTORIA.—J. Guthrie, of the F. H. 
Rice Lumber Co., will build a large sash and 
door factory here, with a capacity of 2,000 
doors per day.

GRAND FORKS.—A large saw mill with 
a capacity of 100,000 feet w ill l»e erected on 
Smelter Lake north of here by E. B. Dennison 
and (leo. Meyer, of Chicago.

TORONTO.—The establishment of Brooks- 
Sanford, hardware merchants, Bay Street, 
has !>een destroyed by fire. I lamage amounts 
to $70.000.

ESSEX.—The agricultural and other 
buildings on the fair grounds have l>een 
completely destroyed by fire. Damage 
amounting to $3,500.

WHITBY.—The evaporator works of the 
Whitby Fruit & Vinegar Co. were destroyed 
by fire; loss amounting to $1,500.

1 )UXNVILLE. —The evaporators of the 
Eric Evaporated Co., owned by W. J. Aikens, 
were totally destroyed by fire, damage 
amounting to $80,000.

TIFFIN.—The elevator erected here by 
the Grand Trunk Pacific Terminal Elevator 
(To., Limited, has been completed. The 
storage capacity being 2,000,000 bushels 
with the two marine towers.

HESPELER.— G. F. Baetz, Berlin. Out., 
has the contract for the new $18,(KM) Presby­
terian church to lie erected here.

SMITH FALLS.—The Rideau Stone & 
Plow Co. will build a distributing warehouse

MERR1CKVILLE.—The Percival Plough 
Works have lieen considerably damaged by 
fire.

WYOMING.—A large grain warehouse 
owned by Mr. A. Laing, has Ixxm destroyed

FORT WILLIAM.—The Dominion'Bank 
has purchased a site where they will erect a 
three story brick and cut stone bank build­
ing.

KINGSTON.—A small isolation hospital 
will be erected here at a cost of $2,500 by 
the city council.

LONDON.—A new station will be erected 
at Hydo Park by the Grand Trunk Railway.

PORT ARTHUR.—Plans have been pre­
pared by C. W. Wheeler, architect, for the 
Finnish Operative Society’s new building to 
he erected at. a cost of $45,000.

LEAMINGTON. The Canadian branch 
of the Heinz Pickle Co. propose to erect a 
factory costing in the neighlHirhood of $10,000. 
They have l>eon granted free water and tax 
exemption for ten years.

TRENTON. A handsome bunk building 
costing about $20,(KM) is to lie erected by the 
Bank of Montreal. The architects arc 
Messrs. Peden &' McLaren, Montreal, and 
Messrs. Byers & Anglin. Montreal, are the 
general contractors.
Manitoba.

OAK RIVER.—A public school building 
here has lieen destroyed by fire.

DELTA.—A summer hotel will lie erected 
here next spring.
Quebec.

MONTREAL.—Fire broke out in the 
building occupied by O. Poirier Co., Limited, 
doing considerable damage amounting to 
$8,000.

MONTREAL. —One of the warehouses of 
the Montreal Cotton & Wool Waste Co., 
Limited, has lieen destroyed by fire, the 
damage amounting to $50,(KK).

MONTREAL — Permit for a four story 
warehouse at 235 Notre Dame Street West, to 
cost $12,000, has lieen taken out bv Shapiro 
and J. Ryan, 335 Notre Dame Street West.

MONTREAL.—The electrical work for 
the Masonic Temple, Dorchester Street, is 
living done by C. Lapriere, electrical cunt mo­
tor, Lindsay Building.

MONTREAL.—Contracts for excavation, 
masonry and brick work for the St. Thomas 
Aquinas church, St. Antoine Street, has 
lieen awarded to Messrs. Sparrow & McNeil, 
Coristinc Bldg. J. A. Kareh, 17 Place 
d*Armes Hill is the architect.

MONTREAL—The Bank of Montreal, 
St. James Street, are making alterations to 
their branch at the comer of Davidson and 
Nolan Streets, costing about $3,500. 
Saskatchewan.

ASQUITH.—The School Board are alxiut 
to issue dc'ientures to the amount of $1,400 
to raise funds for the completion of the new 
school.
> LANIGAN.—The Lanigan Creamery Co. 
are stated to lx; planning the erection of a 
creamery here.

MOOSE JAW.—An oatmeal mill and 
storehouse are being erected here and a flax 
mill will proliably lie erected next season.

REGINA.—A large warehouse will be 
erected here by Gordon, Ironsides & Fares.

SASKATOON.—The Western Plumbing 
& Heating Co. will erect a two-story building, 
of cement blocks on 20th Street here.

SASKATOON.—Jas. Clinkskill will erect 
an adition to his warehouse on 21st Street.

SASKATOON.—Plans are Iwing prepared 
for the erection of a new Baptist church by 
Jas. Webster * Noel, architects, here.

WILKIE. Plans have lieen prepared for 
the erection of a public school building here.

LAIRD.—The British-American Elevator 
Co. is preparing to erect an elevator here.
Alberta.

MEDICINE HAT. Tenders will shortly 
lie called for the erection of the new building 
for the Merchants Bank.
New Brunswick.

RICHIBUOTO. —The grammar school 
building here has lieen destroyed by fire.

WATERWORKS, SEWERS AND SIDE­
WALKS.

Ontario.
WELLAND.—J. F. Connoly, Toronto, has 

secured the contract for building a large 
sewer here estimated cost $51,000.
British Columbia.

VANCOUVER.—Extensions will lx; made 
to the waterworks sytsein here.
Alberta.

MEDICINE HAT.—The ratepayers have 
appro veil a by-law to raise $15,(MK) by 
delientures for extensions to the waterworks.
Alberta.

CALGARY.—Calgary proposes greatly ex­
tending its waterworks system next year.

FACTORY AND MILL EQUIPMENT. 
Nova Scotia.

KENT VILLE.—A manufactory for the 
building of marine gasoline engines will lx* 
established here shortly.
Alberta.

EDMONTON.—A large cloth manufactory 
will lx* erected here this fall by R. T. Lowther, 
Oxford, England, and Mr. McDonald, Pictou, 
N.S.

BRIDGES AND STRUCTURAL STEEL. 
Ontario.

SMITH 'S FALLS—Surveys of the proposed 
new bridge across the Rideau river were 
recently made.

Builders’ Exchange Handbook
The Montreal Builders’ Exchange are 

preparing a new Builders’ Handbook for 
1909. It will include the Official Directory 
of the Montreal Builders' Exchange for 1909, 
with constitution and by-laws, and business 
classification of memlx*rs; complete member­
ship lists of the following affiliate I associa­
tions: Master Carpenters’ and Joiners’ Asso­
ciation, Master Plumbers’ Association, Master 
Plasterers’ Association, Master Painters’ and 
Decorators’ Association, and Electrical Con­
tractors' Association ; also legal and practical 
information for all engaged in the building 
industry. The publication is in the hands 
of Henry Russell, Builders’ Exchange. 
Montreal.
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Construction of One-Story Shops
An Example of Good Practice of Mill Construction In One Story Shops,
With Suggestions l< r Efficient Protective Apparatus Against Fire Loss. 
Infcrmatlon Gathered from the Report of the Boston Manufacturers'
Mutual Fire Insurance Co., on Slow Burning or Mill Construct on.

For work shops on ehvnp level lam I, 
es|x*einlly when- tin* stock is heavy, one- 
story buildings have pro veil to he more 
economical in cost of Hour area, supervision, 
moving stock in process of manufacture; and 
machinery can he run at greater s|x*vd with 
lcs< repairs than when in high buildings 
W liile the saw-tooth form of roof is applicable 
it may not always he necessary or advisable; 
and a type common for machine shops.

spiked directly to the heavy roof timbers 
and covered with 5-ply tar and gravel rooting 

Trusses in roofs ar< ordinarily from S to 
20 feet on centres, tlu 3-inch plank spanning 
the distance between the trusses, as in 
Fig. I. or resting on purlins not less than 
X feet on centres and running longitudinally, 
as in Fig 2 It is of importance that monitors 
Is* of substantial plank construction with 
wide hays, as in the main roofs.

should be of sound ( ieorgia pine, and for sixes 
up to 14x16 inches, single sticks are preferred, 
hut timlx*rs 7 or S inches by l<i# are often used 
in pairs, bolted together without air space 
between.

Columns of Southern pine should lx* bored 
through the centre by a 1 j-ineh hole, with 
i-inch vent holes top and bottom, and ends 
should lx* carefully squared. They also 
should not lx* painted until thoroughly 
seasoned, to prevent dry rot. Columns 
should lx- set on pintles, which may he cast 
in one piece with the cap, or separately, as 
preferred. Columns of cast iron are preferred 
b.v some engineers, and when the building is 
cipiip|H*d with automatic sprinklers, have 
proved satisfactory, hut are not as fire-

Boof r,*nK

■ ' Vj';' ■Wood Columns
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fig- 1 Illustrating the Overhanging Cornice with Dip Outside the <iutters.

foundries, and similar occupancy, where in­
creased head room is required and travelling 
cranes used is here illustrated. Tin* centre 
section over the crane is often provided 
with saw-tooth skylights with excellent 
results, and the side hays in others made 
higher for a gallery. These buildings are 
readilv warmed and ventilated, and the 
heavy plank roofs are free from condensation 
in cold weather. Window areas should lx* 
as large as practicable and extend as high as 
possible Forced circulation of heated air is 
very desirable in connection with overhead 
steam pi|x*s.

Hoof Construction.
Roofs should lx* of 3-inch pine plank.

Figure I illustrates the overhanging cor­
nice with drip outside without gutters, 
flic internal gutters, as shown in Fig. 2, 
an* preferred, as outside drip is often object­
ionable When in locations exposed by 
other buildings of hazardous construction or 
occupancy, puru|x*ttcd brick walls and 
cornices are needed.

Timbers and Columns.
All woodwork in standard construction, in 

order to lx* slow-burning, must lx* in large 
masses that present the least surface possible 
to a fire. No sticks less than 6 inches in 
width should lx* used, even for the lightest 
roofs, and for substantial roofs and floors 
much wider ones an* needed Tim!x»rs

resisting as timber. Wrought-iron or steel 
columns should not lx; used unless encased 
with at least 2 inches of fireproofing.

Construction of Floors,
If earth or cement concrete floors are not 

suitable and wood floors are necessary, they 
may be made up of broken slag or stone 
several inches thick and thoroughly rolled, 
upon which is a layer of 4 inches of tar 
concrete and on this one inch of asphalt 
evenly rolled. On this 2-inch or 3-inch 
hemlock plank liedded in hot pitch are laid 
and over them a 5-inch or lj-inch maple 
fl<H>r is laid at right angles to the plank.

Pur|,ns8to 10 « 0n centres

i
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Ijin Maple Top Floor laid on ?-mch floor plank on tar concrete, 
with thoroughly mopped tarred felt under plank

I’ig. 2 -Showing-Roofing Flanks Resting on Furlins^Rmining Longitudinally.
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(a) GENERAL CATALOG, (b) CATALOG OF DRAWINGS AND SPECIFICATIONS, (a) “SMILES.”
EXHIBITS:

2040—9ft. Heavy Duty Dry Pan.
2042—No. 2 Rotary Automatic Cutting Table. 
2044—“999” Brick Machine.
204;»—Perfection Hand Represses 
2010—Clay Conveyors.
2047 —Four Roll Crushers.
2049—Niagara Hollow Ware Machine.
2052— Victor Repress.
2053— Granulators and Bevel Geared Pug Mills.
2055— Clay Elevating Machinery.
2056— Portable truck.
2000— Roofing Tile Designs.
2001— Dry Presses and Dry Press Machinery.
2002— Automatic Tile Cutter.
2063-System of Open Air Drying.
2069— Peerless Smooth Roll Crusher.
2070— No. 3 Brick and Tile Machine.

2071— Standard Pug Mills.
2072— Single Geared Pug Mills.
2075—Semi-Automatic Cutter.
2077—Radiated Heat Dryer.
2078 —Soft Mud Machinery.
2079— Belt Apron Type Clay Elevator.
2080— “555” Brick Machine.
2081— Automatic Wet- Pan Emptier.
2082— Piano Wire Screens.
2083— No. 1 Automatic Cutter.
2084— Dryer Cars.
2085— No. 3 Hand Dry Press.
2080 -Automatic End Cutter.
2087— “777 ” Brick Machine.
2088— Hoisting A ppar.it us.
2089— No. 2 Combination Brick Machine.

THE C. W. RAYMOND CO.
The Largest Exclusive Builders of Clay Working Machinery in the World

Dayton, Ohio, U. S. A.

Raymond “777" Brick Machine .Jga

Over six million brick made every day on the famous Raymond 
“777” Brick Machine.

It is the embodiment of strength, durability and performance— 
so with all of our manufacture.

We issue the following Publications, which may be 
obtained upon application to our 

Publicity Department
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Electric Motor Drive in the Clay Plant
Abstract of a Paper Before The Iowa Brick and Tile Association, Showing the 
Economy and Efficiency to be Obtained with Electric Drive In Clay Working Plants.

By J. A.Saville

Although the art of clayworking is one of 
the oldest known to history and even held an 
important place in the activities of uncivilized 
peoples, the methods employed in this indus­
try have not been greatly improved until in 
comparatively recent times. However, the 
improvements that have been made in recent 
years in clayworking machinery have brought 
about truly remarkable resuits and at the 
present time, the facilities of the up-to-date 
clav-working plant, like all other modern 
industrial plants, have reached such a de­
gree of convenience and efficiency as would 
have been considered little short of unbeliev­
able a few decades ago. Processes that were 
performed slowly and laboriously by hand 
arc now carried through with the greatest 
economy and convenience by means of 
power machinery. The utility of these 
i achines is now generally recognized by all 
clavworkers, and hand processes are prac­
tically obsolete in all but the smaller, tempo­
rary plants.

With the introduction of such machinery 
in the clay working plant came the problem 
of selecting an equipment to apply the power 
to this machinery. In clay working the cost 
of the raw material is comparatively low. 
The cost of the finished product, therefore, 
depends almost entirely upon the coqt of the 
manufacturing processes. Consequently, if 
the clayworkcr is to meet competition most 
successfully it is very essential that the most 
efficient and inexpensive methods of operating 
the machines used in clayworking be employ­
ed in his plant. Consequently, the fact 
that electric motor drive has proven to be 
the most efficient and economical method of 
machine drive in other classes of manufacture 
has caused the clayworkcr to look to this 
system for the proper solution of his power 
problems. The satisfactory results which 
have been obtained in every case in which 
electric motor drive has been adopted, 
indicates that it will be but a short time until 
this system of machine drive will replace all 
others in clayworking plants.
Common Applications of Electric Motors.

Let us consider briefly some of the more 
common applications of electric motors in 
the clayworking plant. The model plant 
would be equipped something ns follows: 
the pumps used in supplying the water- 
streams for loosening the soil would be motor 
driven; motor-driven shovels would handle 
the raw material, and electrically operated 
tramways would transport the raw material 
from the mine to the manufacturing plant. 
At the manufacturing p'anf the material would 
be ground in the motor-driven dry-pans, 
and carried from here to the motor-driven 
pug-mills by means of motor-driven con- 
veyors. The brick machines, cutters, re­
presses, etc., would all be equipped with 
individual motors, permitting of absolute 
control of their operation with the greatest 
convenience. There would also be motor- 
dri v6n blowers to supply air for heating and 
ventilating, drying the products and for

forced draft in the kilns, a condition that per­
mits of the use of rougher fuel than would 
otherwise Ik* possible. Throughout the plant 
motor-driven conveyors would furnish rapid 
and convenient transporation of the material.

To anyone familiar with the operation of 
electric motors, the convenience and efficiency 
of such a plant is readily apparent. The use 
of motor-driven apparatus at the mine 
eliminates the expense of transporting fuel to 
that point, as the electric power is economi­
cally transmitted from the central power 
house to any point in the plant by a system 
of wires. This system also permits the 
power house to be located at a point that is 
most convenient for handling the cool ai d 
ash. The electric tram cars are convenient 
of control, require the minimum attention 
and afford a much more rapid means of 
transporation than is possible with cars 
drawn by horses or cables, so that ore car, 
electrically operated, would take the place 
of several with the slower means of loco­
motion.
Great Gain in Economy and Efficiency.

At the manufacturing plant proper, wc 
would find the greatest gain in economy and 
efficiency. With belt or rope and shaft 
transmission of power there is a constant 
loss of power, due to the friction, belt slip­
page, etc. This amounts to from 30 per 
cent, to CO per cent, of the output of the 
engine, and is practically the same whether 
all or only a small part of the plant is in actual 
operation. With individual electric motor 
drive these large frictional losses are eliminat­
ed and only those machines in actual opera­
tion itse power; as soon as any machine is 
shut down the power expense for that ma­
chine is stopped. With a system of belts 
and shaft transmission the maintenai ce 
expenses are high, and considerable annoy­
ance is occasioned by shut-downs due to 
broken belts or worn bearings. With in­
dividual motor drive the only moving parts 
are the rotors of the motors, and as the 
remainder of the power transmission system 
consists merely of wires, it is practically free 
from depreciation expenses.

The flexibility of the system of individual 
electric motor drive is also of considerable 
value in the clayworking plant. The motor 
takes very little more room than is usually 
required by the driving pulley used with a 
system of belt transmission. Each step of 
the manufacturing process may be located 
in such a way as to make possible the most 
rapid and economical transfer of the product 
from one department to the next in succes­
sion. Addition to, or changes in the plant 
equipment can be quickly made without the 
trouiile and expense involved when shafting 
has to be rearranged.

The continuity of the manufacturing pro­
cess is highly important in the clayworking 
plant. With belt and line shafting, accident 
to any machine necessitates a large part 
of the plant being shut down. However, 
with electric motor drive, shut-down of any

machine does not interfere with any other; 
each machine being entirely self-contained.

With a mechanical system of drive, in case 
any machine becomes clogged, there is no 
provision for shutting off the |H>wer auto­
matically; as a result both the machine and 
the mechanism driving it are in danger of 
becoming injured. However, with electric- 
motor drive when any machine becomes 
dangerously clogged the circuit breaker or 
fuses in the motor circuit open automatically, 
shutting off the power and preventing any 
injury to the equipment. The absolute 
protection afforded by such apparatus and 
the perfection of the oiling devices of the 
electric motor makes a system of motor drive 
especially free from trouble of any sort, and 
very little attention Is necessary for the main- 
lenance of the system.

Because of the large starting torque 
required by a part of the apparatus used in 
clayworking, there is nearly always trouble 
experienced with belt slippage, where belt 
drive is used. If the belts are made tight 
to prevent this slippage there will be heating 
and wear on the bearings because* of the ex­
cessive pressure, belt preparations being 
practically useless in the clayworking plant, 
liecause of the dust. However, with the 
direct-geared motor, this trouble is entirely 
eliminated as the motors may be designed so 
as to obtain the exact characteristic required 
for driving each type of machine.

With motor drive, meters may lie so 
arranged that the power used by any machine 
or department can be read directly from the 
switclilMiard. A study of such data often 
makes jxissible greatly increased economy in 
the cost of production. The importance of 
this data is quite generally recognized and 
it may be interesting to note that the German 
Clay, Cement & Lime Manufactureis’ Asso- 
cation has offered three prizes of 1,000, 
500 and 2f.O marks for a contrivance that 
would give the power consumption of a 
machii c with the old methods of drive. 
The following properties arc required of the 
device: It must be simple; it must be of 
such a nature that it can be easily connected 
with the machine without extensive prepara- 
tions; an appliance which can he trans­
formed from one machine to another will 
lie given preference, but this requirement is 
not indisj ensable; the appliance must 
accurately indicate when and to what extent 
the consumption of power varies; it is not 
absolutely necessary for the consumption of 
power to lie indicated in kilograms jer min­
ute; such appliances will also lo admitted 
which only have conditional indications such 
os tension indicators. The indications must, 
however, he such that they can be easily 
compared with each other. The chief feature 
of the appliance is to consist of enabling the 
workman to know when the normal Con­
sumption of power is not reached, or is 
exceeded, owing to the clay reaching the 
machine in too soft or too hard a condition, 
or other irregularities.
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H.C.BAIRD&SON

H. C. BAIRD, SON & CO., Limited. Parkhill, Ont.

Patent WIRE CUT Machine
WITH CLAY CRUSHER and 

PUQ MILL ATTACHED

Kiln Doors 
Kiln Irons 
Grate Bars

FULL LINE OF BRICK AND TILE MAKING MACHINERY AND YARD SUPPLIES OF ALL KINGS

MINIMIZE YOUR BURNING GRIEVANCES 
BY DRYING YOUR BRICKS PROPERLY

The Bechtel Drier will do this for you. Cheapest 
Drier to Install, to operate and to maintain.
No cars, no trouble.

A STRAIGHT CUT IN THE CLAY COLUMN 
CUTS OUT THE CUTS IN THE SELLING PRICE

The Bechtel Automatic Cutter will do this for you. Every cut 
true and a true cut every time. No stoppage for broken wires.

Write for full information to

BECHTELS LIMITED, Waterloo, Ont., Can.

KELLS

When Writing: Advvrll*ern PleniM* Mention Tin* t'nnmllnii Mnnnfnef nrer.
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DISiNTEGRATORS.
The

J. D. FATE CO.
Manufacturers of

CLAY
WORKING

MACHINERY
PLYMOUTH

Ohio
Richland Co.

U.8.A.

Send for Catalog

No. 1 DISINTEGRATOR

It is a well known fact lliai in the working of clay, that the more the clay is prepared by being worked and pugged, the more 
plastic it becomes, and consequently the product is improved. No other machine better prepares the clay than a good Dis­
integrator. and no better Disintegrator is manufactured than this one, and it is equal to any duty exacted of it. The main frame 
is heavy and solid, being cast in one piece. The large roll is a slow speed feeding roll with hard chilled face, the bearings of 
which are adjustable, so that the distance between the rolls can be regulated to any degree of fineness. This roll is 24 inches 
in diameter, and IS inch face, and has driving pulley 24 inches in diameter by GJ inch face, which should be run 70 to 80 
revolutions per minute.

The small roll which is 12 inches in diameter by IS inch face, Iris steel bars running continually across the roll which can be 
easily and cheaply replaced when worn. The driving pulley of this roll is 10 inches in diameter by 10 inch face, and should run 
from 7<MI to 81 Kl revolutions per minute. It is provided with a heavy balance or fly wheel, which insures steadiness of operation 
and uniform speed. This machine will disintegrate clay for from 40,000 to 00,000 brick per day. Approximate weight 3,500 lbs.

This Disintegrator is constructed practically on the same line as our No. I, but is not so large, and is designed for yards of 
smaller capacity, being able to thoroughly prepare clay for from 20,000 to 40,000 brick per day. It thoroughly shreds or 
separates the clay and leaves it in a loose and open condition and in proper shape to absorb water rapidly when being worked 
in a pug mill. It also pulverizes the small stone and separates the larger ones, putting the clay in the best possible condition. 
The slow roll is ot hard chilled iron, and is 18 inches in diameter by IG inch face, and is in two sections. The shaft in this roll 
runs in adjustable bearings so that the space between the rolls is easily adjusted. It is provided with a driving pulley 24 inches 
in diameter by G inch face, and should run from 70 to 80 revolutions per minute.

The speed roll is composed of four chilled iron sections, having lugs or teeth set alternately one with the other, and by this 
construction the clay is taken gradually, which gives evenness of motion. These sections are keyed on to a large shaft in such 
a manner that they’ are interchangeable and reversible, anil when one cutting edge becomes worn they may be reversed, and 
an entire new cutting surface presented to the material. The speed roll is fitted with a driving pulley 10 inches in diameter by 
10 inch face, which should run from 700 to 800 revolutions, and this roll is also provided with a heavy balance wheel. 
Approximate weight, 2.500 pounds.

\\ lieu Writ In*; Advertiser* Vienne Mention Tlie C'liniidlnu .Mnnnfiicliirer.
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CLAY CONVEYORS.
SPROCKET CHAIN CLAY CONVEYORS

An almost indispeitsible article in a clay plant is a Clay Conveyor that will not slip, or allow 
the clay to roll backward, and one that will not clog by reason of the clay sticking to the 
rolls or spools. We desire to call your attention to the Clay Conveyor shown on this page ; 
it is entirely free from all the objectionable features mentioned above. It is strong, durable 
and positive, and being driven by a sprocket chain, does away with the solid 
rolls or spools, and is always kept in line without shifting, preventing the 
rubbing of one edge against the rail and consequent wear on the belt. The con­
struction is such that the clay will not roll back even when 
the Conveyor is set almost straight. Ample provision is made 
for taking up the slack in the chain, and it i* made in 12. 14,
16 and 18 inch widths and any length de­
sired. It is geared as shown and has 20 
inch by 4 inch driving pulley, which at 100 
revolutions will give about 65 feet of clay 
belt per minute.

BELT CLAY CONVEYOR
While we do not advise the use of the old fashioned drag belt 

Clay Conveyor, there is a demand for them and we make them of 
the style shown on this page. They are very strong and serviceable 
and ample provision is made for taking up the slack in the belt.
We make them in 12. 14, 16 and 18 inch widths 
and any length desired. They are back geared as 
shown and the driving pulley is 20 inches in dia­
meter with 4 inch face, which at UK) revolutions 
will give about INI feet of the clay belt 
per minute.

Send for our Catalog and write us in regard # 
to anything you need in our line and we 
will be glad to give you information and 
quote you prices.

The J. D. FATE CO.
Plymouth, Ohio

U.S.A.
Richland Co.

When Writing; Advertisers Pieuse >leutlim The t'lintiillnn Wn nu fne Hirer.
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Other Advantages of Electric Drive.
Other important advantages obtained with 

electric motor drive are that lighting can be 
obtained from the same circuits that supply 
power for the motors, furnishing the plant 
with a highly efficient, convenient and safe 
lighting equipment. By the use of the many 
valuable labor saving devices such as the 
motor cliiven conveyors, etc., a much smaller 
number of workmen are required. All 
machines being entirely self-contained can 
be moved at will and every machine can « e 
so located as to give the greatest economy 
of floor space.

Unless the plant is so located that electric 
power may be obtained at an exceptionally 
low cost, it will be found advisable to install 
a generating equipment for supplying the 
power. This arrangement will not only be 
the most economical in power cost, but also 
has all of the advantages of making the 
plant entirely independent of outside con­
ditions.

Plant Operated with Electric Drive.
As an example of a modern clayworking 

plant, electrically equipped, a brief des­
cription of the plant of the Columbus & 
Hocking Clay Construction Co., located at 
Ixachelmacher, O., may prove of interest. 
The Columbus & Hocking Clay Construction 
Co. owns 20,000 acres in Hocking county, 
which contain both coal and clay, the coal 
forming the top stratum. This plant is 
lieing constructed for a capacity of 450,000 
brick per day, the part now completed having 
a daily capacity of 160,000 brick.

The power plant equipment installed at 
the present time consists of three 350 k.w., 
three-phase, 2,300 volt, 00 cycle, Western 
Electric alternators; each direct-connected 
to a 500 h.p. Snow gas engine, running at 
150 r.p.m. Power and lighting circuits are 
distributed throughout the plant by means 
of a six-panel, blue Vermont marble switch-

The engines are operated with producer 
gas, coal for the producers being supplied by 
the deposits which cover the clay. These 
producers are of a new type and are construct­
ed so as to consume the coal completely, a 
fine ash l>eing the only product left. The 
water supply for the plant is furnished from 
a large reservoir, located on the peak of a hill 
near the mill. This reservoir is about 200 
feet above the level of the plant and gives 
ample pressure for all purposes. The water 
is delivered to the reservoir by means of an 
electric motor driven pump, having a capacity 
of 1,000 gallons per minute.

The order of the various manufacturing 
processes as carried on at the plant is as 
follows: At the mine which is about 
miles distant from the mill, the clay is mined 
by means of an electrically operated mining 
machine. The clay is then delivered to the 
crusher by means of electric cars of two-ton 
capacity. The motor driven crusher reduces 
the clay to the size of a hickory nut, and has a 
capacity about 90 ton per day. From the 
crusher the clay is delivered into a chute 
which conveys the clay to the dry-pans where 
it is reduced to the powdered condition neces­
sary for mixing. There are two dry-pans, 
each lieing connected to a back-geared, 
individual motor. From the dry-pans the 
clay is elevated to bins, located above the 
pugmill by means of a motor-driven conveyor. 
The clay is steamed as it falls into the bin,

where it is allowed to lie for 24 hours for 
amalgamation.

A brick machine is located directly below 
the pugmill so that after mixing, the material 
can be allowed to drop directly into the brick 
machine. The brick are then cut to the 
proper length in a rotary cutter. Those 
brick which aie to be repressed are delivered 
to a repress which has a capacity of 25,000 
brick per day. The motor driving this 
machine also drives a line shaft from which 
the elevator and conveyors are operated. 
From the repress and brick machine the brick 
are transported to the driers on motor cars. 
The driers are heated by gas from 100 to 
300 degrees F., and arc supplied with air by 
means of two motor driven fans, about 24 
hours being allowed for the drying process. 
From the drier the cars are hauled into the 
kilns by the motor car. There are six down- 
draft kilns of 160.000 brick capacity each

The rapid strides made by concrete as a 
structural medium during the past few years 
have changed the entire asjiect of the build­
ing trades. Where before, various types 
of construction more or less divided honors 
as to frequency of use and adaptability to 
varying purposes, concrete has gradually 
assumed many of the functions previously 
conceded to brick-work, slow burning mill 
construction and terra cotta.

The reasons for this change are many. 
Through the instrumentality and enterprise 
of the cement makers, thousands of contrac­
tors, builders and others have l>ccn encour­
aged to enter the field of concrete construc­
tion, the initial cost of engaging in the manu­
facture of block and other concrete products 
lieing comparatively small. The public has 
Iteen misled by the repiesentations of the 
concrete enthusiasts, and has been educated 
to the belief that concrete is suitable for 
many purposes for which it is unfit.

Concrete of proper manufacture is a good 
material, but it is not a competitor of brick 
tiecause of its greater cost.

Concrete of inferior quality is cheaper than 
I trick a »* 1 is therefore a competitor.

If the devices of Mr. Gilbreth, described 
in this article, will lower the cost of the brick 
construction so that it can compete with in­
ferior concrete construction, then he has in­
deed won a marked victory for the clay in­
dustries, which have suffered serious loss 
through the inroads of concrete.

Bricklaying, as an art, has remained sta­
tionary for a long period of time. The in­
ventive genius which has accomplished such 
great changes in the various fields of industry 
during the past century, has left little traces 
of effort toward improvement in the methods 
of bricklaying. The methods of the past are 
still in vogue and present practice varies but 
little the processes by which the oldest 
brick-work now standing was lait’.

It is to lack of advance, to non-absorption 
of the labor-saving spirit of the times, that

and one Youngren continuous kiln of 16 
chambers, each chamber having a capacity 
of 60,000 brick. The kilns are heated to a 
temperature of from 2,200 to 2,300 degrees 
F., from 8 to 10 days lieing required for 
burning.

The satisfactory results obtained in the 
[liants that have been equipped with a system 
of electric motor drive speaks strongly for 
the value of such a system for clay-working 
plants. When we consider this fact and 
review the condtions that have controlled 
the clayworking industry in the past, and 
anticipate those that would seem to lie of the 
first importance in the near future; it is safe 
to predict that the most economical and con­
venient system of machine drixe, as repre­
sented by the electrical system at present, 
will not only be highly desirable, but will 
soon be considered as a necessity in the clav- 
working plant.

the impending decay of the art of bricklaying 
may lu blamed, rather than to the perceptible 
retrogression.

Bricklaying has never been affected by 
the invasion of women, machiner}', or com­
petitive products manufactured in a foreign 
country. In this respect its history presents 
a marked contrast to that of almost any other 
of the leading industries. It also appears 
improbable that bricks will ever lie laid by 
machinery for the reason that the cost of 
operation would lie far in excess of the saving 
over human effort accomplished by the ma­
chine.

It is rather a curious fact in consideration 
of their universal use that practically no 
innovations or inventions hax'e been made 
for the purpose of expediting the laying of 
bricks. The one exception xvorth noting is 
found in the bond now used—that is, the 
relative position of the joints and of the 
headers to the stretchers. In other respects 
there is no difference between the lirick-work 
of to-day and that of the oldest ruins in 
existence.
Improvements in Bricklaying Methods.

It seems clear, then, that progress in brick- 
layi..g is more to lie expected from the im­
provement of existing methods than frpm 
attempt at radical change. In this conr.ec- 
ti in an interesting light is thrown upon pos­
sible improvements and their effect on the 
industry by a study of the work done along 
these lines by Frank B. Gilbreth, of New 
York.

As a successful contractor who has gained 
a national reputation for the execution of 
large contracts in phenominally short time, 
his observations are worthy of note as eman­
ating from a practical man of affairs.

In approaching the subject Mr. Gilbreth, 
from past experience in actual bricklaying, 
followed by later accomplishments as a con­
tractor in many parts of the country, was able 
to combine the vaiying points of view of both

To Revolutionize Bricklaying
Time-Saving Devices to Increase the Efficiency of Bricklayers and 
Reduce Cost of Brick-Work, Thus Meeting Concrete Competition.

From Brick, Chicago.
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the actual worker and the theorist. It 
was through practical knowledge of the po­
sitions assumed by the bricklayer in placing 
a single brick in position and a careful dis­
section of the motions involved that he lie- 
came convinced that the same result could l»e 
attained with the elimination of much un­
necessary movement and a consequence 
shortening of time.
Effect of Motion Study on Bricklaying.

For lack of a lietter name the process by 
which this most desirable end may be attain­
ed is called "motion study.” As it indicates 
it is a study of movement with the idea of 
eliminating waste energy, in much the same 
manner that modem science aims to eliminate 
the waste of "raw material” of any sort.

First, it was thought unnecessary for the 
bricklayer to stoop over to the scaffold on 
which he stood and again straighten up with 
no more work accomplished than lifting two 
bricks weighing but eight or nine pounds. 
In fact, there was no more reason for his 
stooping over than for the carpenter to stoop 
to the floor in order to plane a board instead 
of utilizing a bench to execute his task more 
conveniently, more economically, and more 
quickly. This line of thought soon resulted 
in the invention of the Gilbreth scaffold with 
a bench so arranged that the workmen need 
not stoop at all.

Later investigation had in view shortening 
the distance from where the tender left the 
brick on the scaffold to its final position in 
the wall. Definite conclusions were arrived 
at in this connection as embodied in the 
Gilbreth packet system of brick laying. It 
has lieen proved in actual practice that the 
output of the bricklayer may he doubled 
by this method at the start, accomplishing 
even more after the workman becomes more 
accustomed to the change and therefore more

The practical results of "motion study” as 
investigated and developed by Mr. Gilbreth, 
is proven by the fact that it is now being 
carried further and is finding application 
in all branches of construction work. Brick­
work was, however, the first to lie henefitted 
and herewith are shown photographs of the 
Gilbreth scaffold, packet system and fountain 
trowel. These are the principal mechanical 
devices which have, up to date, resulted from 
he line of work outlined above.

The Fountain Trowel.
The last mentioned device, the fountain 

trowel, is a metal can, shaped something like 
an oxford shoe. The heel is used to scoop up 
mortar from the mortar !>ox while the toe 
has a long opening the entire width of the can, 
through which mortar is poured upon the 
brick. This device makes it possible to spread 
a far greater quantity of mortar within a given 
time and permits the bricklayer to use mortar 
sufficiently soft to fill the joints better, not 
only liecause the mortar nins down into the 
unfilled joints of the course below but also 
because it permits the shoving of the joints 
full of mortar in the course that is being laid.

The Gilbreth scaffold permits building a 
wall in different sequence than has hereto­
fore lieen observed. When erecting a thick 
wall, the exterior four inches are built up 
first header high and the interior face is 
built up header high. The fountain trowel 
is then particularly valuable for filling in the 
middle of the wall, where the work can be

done with great speed and without the con­
stant interruption occasioned by stopping 
to lay the line course once or twice every 
course.

The Packet System.
Now a word about the packet system. A 

little wooden frame or tray is made the con­
struction which of is such as to allow the brick­
layer to place his fingers underneath the brick 
while it is resting on edge. The bricks are 
piled, as stated, on edge, in what the brick­
layers call "bull headers,” in two rows of ten 
bricks each. This is done by tenders at the 
car or cart that brings the bricks to the job. 
After the tenders have so stacked the bricks 
they remain undisturbed until the bricklayer 
picks them up from the packet, one at a time, 
and places them upon the wall.

The time saved by the bricklayer in not 
being obliged to pick up two pieces of a 
broken brick instead of a whole brick, nor to 
especially select the best bricks for the ex­
terior four inches of the wall, nor to discar,1 
broken bricks, are some of the ad vantages 
claimed for the packet system. Thus, in 
the course of a day, the advantage of having 
all the best bricks put on the same packets 
and the inferior, chipped and broken bricks 
put on others, amounts to a surprising increase 
in the total work accomplished by a large 
gang of bricklayers.
HTlie process in using the system is, in brief, 
as follows: the packets (costing about eight 
cents apiece), are filled by laborers at the 
car or cart in the street. The bricks are 
put face up in two rows of ten each, a weight 
of about ninety pounds plus the weight of the 
packet. The whole is placed on specially 
constructed wheelbarrows and wheeled to the 
place where the men are working. The paek-

With the larger cement consumers, the 
matter of cement testing has long been a 
settled fact. The railroads and the larger 
concrete construction companies have shown 
their opinion in this matter by the establish­
ment and perfection of elaborate systems of 
cement inspection. In connection with the 
engineering departments of these1 companies 
are some of the most finely installed and 
equip|>ed cement testing laboratories in the 
country, in charge of capable staffs of trained 
technical men.

If cement testing is not necessary in con­
crete work, as the writer occasionally hears 
it stated, why then the establishment of such 
elaborate inspection bureaus? Why the 
installation of exjiensive testing laboratories? 
Why ^ he employment of the best technically 
trained men to operate these laboratories? 
There certainly must be some basic reason for 
this procedure ; there must be some material 
value and profit derived from these testing 
departments, or surely no sane company 
would take the extensive action in the matter 
which they have.

The writer has had extensive correspond-

et is then lifted from the wheelbarrow, placed 
on the stock platform of the scaffold, and 
pushed over to the bricklayer. The brick­
layer lifts the packet and deposits it on the 
wall. The last step, that of placing the bricks 
in the wall, requires but the moving of the 
arms and hands.
Packet System Reduces Effort to Mini-

Everyone who has watched a bricklayer 
at work has noticed that he tosses a brick 
about in his hand before laying it. This is 
not, however, mere playful juggling. It is 
necessary for him to toss the brick in order 
to grasp it in such fashion that he can lay 
its liest face for the face of the wall. With 
the packet system, the best face is always 
upward and the bricklayer is spared the 
juggling movements which resulted, under 
the old method, in an enormous waste of 
energy in the course of a day.

This, together with other time-saving 
practices, as described, makes it possible for 
a given bricklayer to accomplish between 
two and three times the quantity of work 
done before. In addition, a better wall 
results, since the scaffold is constantly 
hoisted to such a position as to enable the 
bricklayer to work to the best advantage 
watching his work as it progresses. The 
ease with which the lifting jack accomplishes 
its purpose makes it possible to lay bricks 
in such sequence as produce both the best and 
the strongest wall.

There has always been a great deal of time 
lost by requiring bricklayers to change from 
one position to another while a scaffold is 
being set up. The Gilbreth system perfectly 
overcomes this difficulty and many others.

ence and personal interviews with the leading 
architects and engineers engaged in concrete 
construction, and can state definitely that 
their invariable conclusion is that cement 
testing is absolutely an indis|>cnsablc part 
of all concrete work.

Some Opinions on the Subject.
The following statement comes from one 

of the leading reinforced concrete engineers 
in the West. He says:

“I fully appreciate the value anti indeed 
the necessity of testing all cement going into 
reinforced concrete, ami it is my invariable 
practice to prohibit the use of any untested 
material.”

Again, one of the foremost architects of 
this country writes:

‘ I am most rigorous in my requirements 
and specifications on cement and have di­
rected all my sufierintendents to insist 
absolutely that contractors have careful 
tests made on every barrel before it is con­
signed to actual construction.”

The president of one of the largest rein- 
orced concrete construction companies in

Portland Cement Should be Tested
A Consideration of Reasons Why Portland Cement Should be Tested. Good 
Work Done In Testing Laboratories Cement Mills Not Blameworthy.

Br R. A. Plumb
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the country made the following statement to 
the writer:

“Our experience has taught us that the 
use of untested material is very unwise, 
and for the past three years we have erected 
no building without first having our cement 
carefully inspected and tested by a reliable 
engineering lal>oratory.' ’

The above statements arc representative 
of the general feeling among the leaders in 
concrete work. We ask the individual whom 
we occasionally hear depreciating the value 
of cement testing to reconcile his statements 
with them. Demonstrate why cement test­
ing is unnecessary, in the light of the above 
representative opinions and the reasoning to 
be set forth in the latter discussion.

Cement testing is a business proposition. 
The consumer Inis his specifications, showing 
very definitely the requirements that cement 
sno'ild possess to give satisfactory results. 
The leading technical societies have formu­
lated standard specifications which are 
sufficiently severe to insure good material; 
but they in no way unnecessarily hamper the 
manufacturer. These si>ecifications contain 
no ambiguous statements, but are very clear, 
concise and definite.

When the manufacturer contracts to supply 
cement on these si>ecifications there is no 
opportunity for any misunderstanding on the 
interpretations of the requirements. It is 
the testing laboratory that stands between the 
manufacturer and consumer, demanding of 
the former that his product is of the quality 
guaranteed, and assuring the latter that only 
material meeting requirements is accepted.

Cement Mills Not Blameworthy.
With the assurance from the cement mill 

that every shipment is carefully tested and 
examined, why is there any need for inspect­
ing laboratories? And yet, what inspecting 
laboratory does not find a percentage of poor 
cement among the samples submitted for 
tests? To reconcile the reliability of the 
cement mill tests with the actual conditions 
met by inspecting laboratories in testing 
marketed material is rather a difficult under-

The inspecting laboratory deals with a 
great variety of brands and must determine 
the fundamental characteristics of each 
brand in order to conduct the tests satisfac­
torily. This requires a concentration of 
energy on each sample, resulting in the exer­
cise of careful and conscientious attention.

The inspecting laboratory has done more 
to improve the quality of the American 
product and bring it up to standard than it is 
given credit for. The manufacturer who 
understands that his cement is to be carefully 
inspected is under a constant incentive to 
improve his quality and establish and main­
tain a clear record with the inspecting 
laboratories. The efficiency of inspecting 
laboratories is quite well represented in the 
experience of the testing bureaus of one of 
our largest railroads. During the first year 
of the operation of the laboratory the per­
centage of rejections due to undergrade 
material was nearly fifty per cent. During 
the second year the percentage dropped to 
about twenty per cent., while in the third 
year the total rejections were less than three

and a half per cent. During these three 
years the specifications and requirements of 
the consumer were exactly the same. This 
point of efficiency of an inspecting laboratory 
in obtaining for the consumer a product of 
higher quality is quite conclusively demon­
strated by the record of one of them during 
the past year. The percentage of rejection 
on samples taken from shipments which the 
manufacturer understood were to pass through 
an inspecting laboratory was less than two 
and a half i>er cent. Such records as this 
thoroughly prove the value and necessity of 
the inspecting laboratory.

It is certainly an encouraging fact to the 
inspecting laboratories to note that the 
manufacturers are recognizing that the in­
specting laboratories are working with the 
l>est possible motives, and the old feeling 
that they were instituted to make continual 
trouble for the manufacturer is fust passing 
away. The manufacturer no longer looks 
upon the inspecting laboratory with undue 
suspicion, nor does he rise up in denunciation 
of the laboratory when a rejection of his 
product occurs, but he is now ready to co- 
o|)erate and endeavor to find out where the 
mistake was made.

It is to be hoped that even closer co-opera­
tion may be manifest between the two parties 
and that the laboratory will maintain full 
consideration for the integrity of the manu­
facturer, who in turn will recognize that the 
laboratory is to protect the interests of the 
consumer in every way and demand a square 
deal for nil concerned, the manufacturer as 
well as the consumer.—Concrete.

Economy in Factory and Office Heating
Synopsis of Facts Bearing on the Economy of Staam Heating. Detail 
Description of New Compound Vacuum System of Steam Heating.

By Frank A. Simondb.

A point that is generally overlooked in 
factory or block designing ami equipping, 
at the same time one that, in many respects, 
is of much more importance than others 
that receive more consideration, is in choos­
ing the heating system to be used; and this 
is more noticeable to persons that are thrown 
in direct contact with such line in the differ­
ent buildings, under actual working con­
ditions, than it is to building owners or 
architects, who either know only of their 
own system in use or who do not follow up 
results and compare such with the results 
secured by others.
Economy of Operation of Most Impok-

In building construction, the material and 
expense of same entering into such construc­
tion, after being paid for, is of no further 
expense to the owner, except the natural 
wear and tear; therefore, outside of its 
durability and strength is not to be compared 
in importance with the heating system, 
which outside of the same items of expense, 
also demands a continuous outlay for fuel 
during the heating season of each and every 
year thereafter, and on account of which, the 
first cost is of little importance compared 
to economy in operation.

There are several points that should be 
considered in deciding on what constitutes 
the most economical system, also just what 
would Ikj possible if a system could l>e in­
stalled that would secure all of the heat units 
in the heating medium. As steam is the 
medium most convenient for factory, as well 
as block heating, also, as more or less exhaust 
or waste steam is available in such buildings, 
it will be considered as the standard for this 
duly.

Facts Which Decide Economy.
As steam at atmospheric pressure has a 

temperature of 212 degrees, this is the maxi­
mum temperature to be considered, and in 
order to secure the most economical results, 
the system that will utilize the largest 
number of heat units in this steam must 
be employed.

In order to secure this heat from this 
medium in the heating coils or radiators 
throughout their entire surface, and to 
secure the benefits from every square inch 
of such radiation, it is necessary to provide 
a means of removing all air and water from 
the radiators.

Also, if exhaust from engines or pump is 
to be used, the pressure necessary in heating 
system to secure a circulation must be kept

down to the minimum, to avoid back pressure 
and its attending loss of power in such engines 
or pumps.

The heat units in the steam must also be 
utilized entirely in the radiating surfaces 
and none lost in any other way, in order to 
secure all of the economy possible.

Furthermore, any device installed to pro­
duce these results must be such that they are 
of ample capacity, and so designed as to 
perform their duties without any great 
amount of attention.

If a heating system could be installed to 
conform to the above outline, a perfect 
system would result. As however, perfection 
is not generally attained, the next point is 
in choosing a system that approaches the 
nearest to such.

Vacuum System of Heating.
The vacuum principle of steam heating 

has long been conceded to be the only positive 
method for insuring a complete circulation of 
steam throughout the entire system at the 
minimum pressure.

Such a system having a partial vacuum, 
produced by mechanical means, in the return 
line of the system must be provided with an 
automatic vacuum valve in the return con­
nection of each radiator or coil of the sys-
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tem, that will allow only the water of von- 
densation and the air to lx* drawn out of the 
radiation.

This draft or suction on the return line 
secures a circulation throughout the system 
without the need of steam pressure at the 
inlet or steam main end of the system.

Up to this point about all of the vacuum 
return line systems are the same, so that the 
only difference between them is in the par­
ticular design ami construction of the auto­
matic vacuum valve.

As then; are many such valves on the mar­
ket, it is not necessary to discuss the merits 
of each in this article, but instead will cover 
the important points that must be embodied 
in any such valve to secure satisfactory 
results.

As a result, when the ordinary vacuum 
system is installed, the only advantage one 
system possesses over another, is the ad­
vantage in the vacuum valve only. There 
has, however, recently been brought out an 
improved vacuum system that possesses 
advantages over the standard vacuum sys­
tem, as installed for the past fifteen or 
twenty years, that allows of still further 
economy, beyond that of the vacuum valve

Compound Vacuum System of Steam 
Heating.

This system is termed the "Compound 
Vacuum System of Steam Heating,” as it 
conforms very closely in principle and ad­
vantages to the compound engine, and secures 
proportionate economy over the simple or 
ordinary vacuum system. It consists of 
dividing the radiation into primary and 
secondary sections. The primary is an or­
dinary radiator connected in the usual 
manner and with an automatic vacuum 
valve in the return pipe, and the secondary 
is connected with the discharge side of the 
vacuum valve and receive no supply outside 
of the hot water of condensation that is 
discharged from the primary section. The 
primary section has the same pressure as the 
steam main supplying it. The secondary 
section has the same degree of vacuum in it as 
the return line, to which it is connected.

The one steam valve controls both sections, 
and no other valves are needed on either, 
except the automatic vacuum valve. No air 
valves whatever are used on the system. 
The secondary section has such proportion 
to the primary section that it utilizes to the 
minimum, the vapor formed from the re­
evaporation of the water that condenses in 
the primary section. This re-e\ aporation 
is caused by reason of the lower pressure in 
the secondary and the heat in the water of 
condensation, due to its pressure in the prim­
ary, being sufficient to cause much of this 
water to vaporize when the pressure on it is 
reduced to that of the secondary.

It will be observed that with this system 
it is not necessary to fill the entire amount 
of radiation with steam from the steam main, 
as with all other steam systems, but instead, 
only the primary section is so supplied. 
For this reason, much smaller mains, risers 
and connections are required than with any 
other system; the secondary being considered 
as a part of the return line (l»eing on the 
vacuum side of the vacuum valve).

With the simple or ordinary vacuum sys­
tem, the water of condensation discharged 
into the return line under the vacuum of the
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same, will vaporize, and the vapor from it, 
will have to be condensed by a jet of cold 
water at the vacuum pump in order to main­
tain the required vacuum, and all of the heat 
units so destroyed there, are wasted, as in 
destroying them, their heat is not given out 
in the rooms to be warmed.

By the compound system, these units of heat 
are destroyed in the secondary section of 
radiation, which acts as a surface condenser, 
and the benefits of such heat units is given 
off in the rooms to l>e heated.

At the same time, when a system is fully 
compounded, there is absolutely no injection 
water needed at the vacuum pump, what­
ever, thus saving in water, as well as heat 
units, at the same time causing no waste of 
water, which is necessary in an isolated 
plant, as the injection is just that much 
more needed in the ltoilcr and often results 
in cooling all of the water that is returned 
to the boiler to a lower point than that at 
which it is returned from the compound 
system.

Heat Regulation with Compound System.

Another feature when this improved system 
is used in office, school or block heating, is in 
the regulation of the heat during moderate 
weather, that can lx* made by the attendant.

Ordinarily, if a pressure of atmosphere 
to one pound above is curried on the steam 
mains, a vacuum of eight or ten inches 
(4 to 5 pounds negative pressure) is carried 
in the return lines and secondary sections. 
This allows all radiators to heat throughout. 
If, however, all of the radiation is not needed 
owing to moderate outside temperature, the 
pressure in steam mains can lx* reduced to 
three or four inches of vacuum (1$ pounds to 
2 pounds negative pressure) in which ease, 
the secondary sections will not be heated 
to any extent, owing to the difference in 
pressure between the primary and secondary 
sections not being sufficient to cause sufficient 
re-evaporation in the secondary. This simple 
adjustment of the reducing valve controlling 
the steam pressure in mains, cuts out from 
twenty-five to thirty per cent, of thé radia­
tion in each room, without any individual 
adjustments at each radiator, and results in 
an economy of steam and more agreeable 
temperature in the rooms.

If'the occupant of a room desires to have 
less heat at any time, it can be secured by 
adjusting the steam valve on radiator even 
to the point that only one-quarter of the 
radiator is heated. At the same time, the 
radiator is at all times free of air and water 
and the system is without the snapping and 
pounding so common in steam heating 
systems.

Compounding radiation, can be done by 
using a separate hot water radiator for the 
secondary, if two or more radiators are 
required in a room, or one secondary can be 
supplied by two or more primaries.

But when only one radiator is required 
for each room, a compound radiator can be 
secured that has the two sections in one unit, 
and having the appearance of one ordinary 
radiator. Pipe coils in factories can be 
compounded on the same plans as radiators 
and the combinations of such compounding 
are numerous, and allow in many cases 
when heating plants are already installed, 
of some of the coils being cut off from the 
steam supply and fed from the discharge of
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other coils without any expensive changes 
in the system.

Some Other Features of Compound 
System.

The only point that governs any combina­
tion of compounding is in maintaining the 
proper proportion between primary and 
secondary sections. To show the extremely 
small connections needed for supplying 
steam to compounded radiation, a $ inch 
pipe will take care of VO square feet of radia­
tion; a jf inch pipe of from VO to 150 square 
feet, and a 1 inch pipe up to 300 square feet, 
with steam in the main at J pound pressure. 
Steam mains are proportionately small. 
As systems on this compound principle have 
been in successful operation for three seasons 
now and second and third orders received 
from some of the users, it is evidence that the 
principle is correct and is borne out in actual 
practice.

Owing to the extreme low pressure required 
for this system the saving in power a/id fuel, 
when exhaust steam is used for heating, 
is apparent, as if a certain amount of steam 
under, say four or five pounds pressure is 
expanded to atmospheric pressure or $ pound 
or } pound above, it will owing to this ex­
pansion, till a great deal more radiation and 
result in a saving of fuel, or if exhaust steam 
is used, and the amount is limited, it will 
heat much more radiation than if necessary 
to carry the higher pressure.

While it is true that the temperature of 
this lower pressure is not as high as the steam 
at higher pressures, this is offset by the fact 
that wit li this vacuum system, every square 
inch of radiation is effective heating surface, 
while with the usually poor circulation in 
systems requiring the higher pressures, much 
of the radiation is air, and water bound, and 
therefore not effective.

This description of the compound system, 
although brief, will show the many ad­
vantages it possesses over the ordinary or 
simple vacuum system and the possibilities 
of greatly increasing economy and satisfactory 
working of old systems by adapting this 
principle to them, also the wisdom of investi­
gating the results of such, before any great 
outlay for a new system or additions to an 
old one.

The compound features of vacuum heating, 
as well as the automatic vacuum valve, are 
covered by two basic patents, in the United 
States ami Canada, which are controlled by 
the Simonds Heating & Specialty Co., 106 
Washington Ave., Detroit, Mich. The Si- 
moilds Automatic vacuum valve, which is 
perfectly balanced, and while it freely relieves 
the system from air and water, does not 
blow steam through in vacuum line, and is 
perfectly tight in its seat lx;tween discharges. 
This valve has large discharge openings one 
half inch Ixnng the size of such opening 
in the smallest valve.

These systems have been in use in the 
United States and Canada for three years, 
with universal satisfaction, us second and 
third orders have been received from some 
parties after using the system for a season.

The Simonds Heating & Specialty Co., 
106 Washington Ave., Detroit, are now 
offering these Canadian patents for sale.
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Application of Motors to Machine Tools*
A Thorough Consideration ol the Subject, In Which Some New Ideas are Brought Out. Comparison 
Between Individual and Group Drive as Regards First Cost, Maintenance and Depreciation, Provision 
for Extension, Sectional Operation, Flexibility as to Location, Efficiency and Positive Application of 
Power. Detail and Reliable Information as to Types of Motors Best Under Different Circumstances.

By Dexter S. Kimball.

The introduction of electrical distribu­
tion and the electric motor gave to engi­
neers of large plants a solution to a problem 
that had for a long time been very trouble­
some. The old method of power distribution 
vâth its wide lielts and large shafts, and, 
when the plant was large, its detached 
engines and sometimes boilers, was quickly 
recognized as far inferior to the new method. 
By this method the gnat friction losses due 
to large shafts and belts were eliminated, 
and centralization with its accompanying 
economy could be carried to its highest 
form. The larger the plant the greater was 
the advantage to be gained, so that it quickly 
became good practice to distribute power 
electrically, and run the various lines of small 
shafting by motors l>elted to them.

Group or Individual Drives.
By an easy extension of this system the 

larger tools were soon belted to their own 
individual motors, and the advantages so 
gained were evident to all, and up to this 
point engineers were fairly well agreed. 
But engineers soon came forward with 
the claim that great economy could be 
obtained by attaching a motor to every 
tool and doing away with all belts and 
shafts. On this point, however, engineers 
were not so unanimous, and a discussion 
arose as to the relative merits of the two 
systems, and many tests were made to 
determine which was the more econom­
ical way, these comparisons generally being 
drawn between the so-called group system 
and individual motor system.

This method of comparison, while in 
general not unfavorable to the individual 
motor, was not conclusive, for the reason 
that the item of power is a small one in 
most manufacturing establishments, and a 
very great saving must be effected by any 
system to make economy a determining 
factor. The question of economy alone 
was not sufficient to settle the problem, 
but out of the discussion came much valu­
able data and some well-defined prin­
ciples. It was clearly shown that condi­
tions exist where either or both systems 
have a place, and that again conditions 
may exist where neither is desirable, as 
in cases where heavy machinery is to be 
operated close to the prime mover, as in 
certain kinds of mills driven by water wheels.

The plant must be very small and com­
pact, however, when electric distribution 
cannot be used to advantage, and in large 
plants it is indispensable.

It is also now conceded, by engineers 
in general, that large and portable tools 
can be best driven by individual motors, 
and the greatest bone of contention in 
this regard is the question of just how 
far individual driving should be used as

* From the Proceedings of the Combined Elec­
trical and Mechanical Engineering Societies of 
Cornell University.

against group driving, with a gradual grow­
ing sentiment in favor of the individual

That the individual drive has not met 
with more favor was due in the past mainly 
to two causes: 1. Imperfect motors; 2. 
The general attitude of machine-tool builders.

Motors and Machines.
When motors were first introduced in 

this work, electrical designers had not 
studied the peculiar problems presented, 
and ns a consequence the first motors were 
not very satisfactory. The machine-tool 
builder, on the other hand, saw at once 
that the motor was going to impose a new 
set of conditions on these machines, com­
pelling him eventually to alter his patterns; 
and many of them naturally did much to 
discourage what some of them character­
ized as a fad.

As might be expected, the combinations 
designed, under these circumstances were 
fearful and wonderful. A standard gas- 
engine fastened to an ordinary carriage 
would not make a very good automobile; 
yet in comparison it would show up well 
with some of these early efforts.

But these difficulties are now l>eing rap­
idly overcome. Machine-tool builders and 
electrical men are getting together on the 
problem, and it will not be long till growth 
or consolidation will give us a machine 
company which will make a specialty of 
turning out complete motor-driven tools. 
When that time comes, and only then, will 
the individual drive reach its highest de­
velopment and lowest production cost. 
The latter item will have a great bearing on 
the final adjustment of the question of group 
drive versus individual driving, as will be 
seen later. In the meantime it is possible 
to buy almost any machine tool, motor- 
driven in some way, although not always in 
in a very desirable manner.

Deciding on Method.
With these general principles established 

the engineer is confronted with the prob­

lem of connecting up his electrical system 
of distribution to his medium-size and 
small machines, and in making his decis­
ion as to the method to be used he will 
be governed largely by the following con­
siderations: 1. First cost of installation;
2. Maintenance and depreciation; 3. Pro­
vision for extension; 4. Sectional opera­
tion; 5. Flexibility as to location of tools;

6. Efficiency of system; 7. Positive appli­
cation of power.

It may be well to consider these points 
in some little detail.

1. Undoubtedly the first cost of indivi­
dual driving is considerably greater than 
group driving, and unless it can l>c shown 
that the individual drive has great advan­
tages in other ways which offset this im­
portant item, it is not likely to be considered 
by the man supplying the money. This is 
often a very difficult thing to do, and first 
cost will remain a drawback to the motor 
drive for small tools till different conditions 
of manufacturing reduce the costs consider­
ably from where they stand at present.

Depreciation and Upkeep.

2. On the second point we have as yet 
not a great deal of data that the writer is 
aware of; but his experience has been 
that the cost of maintenance and the 
depreciation were somewhat less in group 
driving. In the group drive the great 
item of expense is that of belting, which 
is costly and wears out rapidly; on the 
other hand, when motors do need repair­
ing, the repairs are costly, so that, on the 
whole, there does not seem to be much 
choice. Reliable data on this point would 
be of great service.

3. Regarding the third point, the indi­
vidual drive has all the advantage. No 
system has ever been devised that pro­
vides so easily for extension. Changes 
in arrangement are also more quickly and 
easily made with the individual drive.

4. Here, again, the advantage is all with 
the individual drive, particularly with large 
tools which may be required to run overtime. 
Further, the breaking down of an individual 
motor affects but the one tool. This last, 
however, is not of great importance, as the 
motors now built are quite reliable.

5. On this point the individual drive has 
an advantage that is particularly impor­
tant. Machines so driven can be placed 
wherever desired, and in case of large tools,

ideal conditions an; obtained for overhead 
handling devices. In the case of small tools 
greater convenience can be obtained, and 
tools can be placed in the middle of the room 
without cutting out the light. Incidentally, 
the elimination of belts on such a floor greatly 
decreases the dust.

6. The question of efficiency has alnady 
l>een discussed, and needs no further com-

1.
Group Drive In livi luiil

2. Maintenance and depreciation................ Probably less ---------
3. Provision for extension............................ . -------- Much superior
4. Sectional operation................................... . —------ Much superior
5. Flexibility as to location.......................... M uch superior
6. Efficiency of system.................................. Not of great consequence
7. Positive application of power................. -------- Much superior
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inents here except that it has been found 
by actual measurement that there is little 
to choose lx* tween group and individual 
driving as far as efficiency is concerned.

Positive Poweh.
7. The seventh and last point is the one 

on which the individual drive has its greatest 
claim to superiority, and which has done 
more for the individual drive than anything 
else. It was soon found that where motors 
were directly geared to the machine, a greater 
output was possible on account of the elimina­
tion of the slip in the belt, and the consequent 
driving of the work up to the limit of the 
cutting tool. This, of course, greatly re­
duces the time of the operation, and as the 
cost of the time is two-thirds the total cost 
of the product, it is easy to see what a saving 
could lx; affected. The introduction of the 
new high-speed steels added still more 
to the necessity of positive driving, and 
it has lieen well demonstrated that where 
heavy cuts are to he taken, the positively 
geared motor w'ill show a great saving of 
time over the belt drive.

The Place for Belts.
Herein, also, lies the solution of the prob­

lem so confusing at present to the engineer 
who is trying to find out just how far he can 
carry the individual motor drive idea anti 
make it pay. In the case of large tools, 
it will be seen at once that the solution is 
plain, and a careful consideration will show 
that the individual drive can be successfully 
used down to a point where a belt of conven­
ient size will have no trouble in driving 
the cutting tool up to its limit. Rules which 
fix some particular limit to the minimum 
size of. motor to be used, or the minimum 
size of machine to which a motor should be 
attached, are very misleading, as it depends 
entirely on what the tool is intended to do.

At present it will not pay, outside of 
the advantages of better light and cleaner 
surroundings, to drive very small tools 
individually; but the writer believes that 
cheajxT motors and pro|>erly designed tools 
will make the size of tool smaller and smaller 
till eventually it will lx; the prevailing system. 
At present each case must l>e worked out on 
its merits along the lines suggested above.

Installing Motors.
Having decided what tools to drive indi­

vidually and what to group-drive, the next 
question is the matter of motors and the 
methods of connecting them to the machines. 
Here, again, a great difference of opinion 
exists, and conflicting literature has been 
written. In order to get a clear idea of what 
is needed in a motor for this work it will be 
well to look at the requirements of the tools 
themselves.

Classifying Tool Requirements.
Machine tools may for this purpose be 

classified into the following groups: a. 
Machines requiring a constant speed. The 
torque may vary with the demand for power.
b. Variable speed machines requiring maxi­
mum power at minimum speed. In this class 
are most machine tools where automatic 
regulation is needed. Here the cutting speeds 
are practically constant for a given material, 
but the cuts are larger on the larger work.
c. Variable speed tools requiring heavy 
starting torque, as cranes, etc., where reg­
ulation of speed is by hand. d. Machines 
requiring a torque increasing with the

speed, as blowers and fans which give variable 
blast This class is rather unimportant, 
ami will not lx* discussed.

Speed-Changing Devices.
Of course there is no trouble in meeting 

the requirements of the constant speed 
machines, but the problem of variable 
speed is as old as the hills. If a good mechan­
ical speed-changing device were to be had, 
the problem would lx* easy to solve. But 
so far none have been produced that will 
answer the purpose. Many have lieen made 
that will give any speed between the limits 
of the mechanism, but they all depend on 
friction, and hence to carry the work required 
must in most cases lx; very large and cum­
bersome; while those that are positive in 
their action give only special speeds between 
the limits, and hence are not all that is 
desired. Of the latter type a number are 
now on the market which can lx* used with 
success in many places.

A. C. or D. C.
When the electrical side of the problem 

is considered a choice of two distinct sys­
tems of distribution is presented, namely, 
the alternating-current and the direct- 
current systems, both of which have a place 
under pro|x*r circumstances in this work.

It may he said at the outset that when 
the alternating-current system of distribu­
tion can be used it is preferable, as the 
wiring is smaller in a large system, the 
generators and motors simpler and more 
reliable. It has, however, its limitations, 
as will lx* seen, as far as machine-tool driving 
is concerned.

The alternating-current system offers two 
kinds of motors, the synchronous and the 
induction motor. The first is not self- 
starting, and, except in a few cases, has no 
place in machine-tool driving. Where heavy 
shafts, as test shafts are to be run for some 
length of time, and provision can be made 
for starting, a svn ronous motor is an ex­
cellent thing in unection with induction 
motors, as it ten to steady the line anil help 
the power fai t In small sizes, however, 
it is not suit: for machine-tool driving.

like the synchronous motor, tends to run 
at constant speed. It is by its nature not 
a variable speed machine, although it can lx; 
made so in several ways, none of which, 
however, has so far proved adequate to the 
demands of the machine tool driving. It 
has been successfully used on cranes and 
similar devices, the speed variations being 
obtained by putting resistance in the second­
ary, and variable speed induction motors

are now on the market controlled in th*8 
manner. One plant at least has been fitted 
out with induction motors, where several 
changes of speed were obtained by varying 
the frequency, with fair success. But as yet 
the induction motor cannot be considered 
as equal to the direct current motor for 
variable speed work, though considerable 
experimental work is now being done that 
may change the situation.

If the plant under consideration is to 
contain constant speed machines principally, 
the induction motor in connection with a 
mechanical s|x*ed changing device will gener­
ally prove to lx; the lx*st, and where all the 
machinery is of constant speed type it is much 
preferable. Of course local conditions may 
affect this as, for instance, when the power 
is to lx* brought and only direct current 
is available.

Direct-Current Motors.
The direct current system offers three 

kinds of motors, their combined character­
istics covering much more closely the re­
quirements of the case than do those of the 
alternating motor, and there is little doubt 
as to the greater adaptability of the system 
for general machine-tool driving. These 
motors are: 1. Series-wound motors; 2. 
Compound-wound motors; 3. Shunt-wound 
motors.

The series motor is a variable speed 
motor with great starting torque. It can 
lx; controlled throughout its whole range 
of speed, and would seem at first glance 
to be almost ideal for lathes and boring 
mills. It is, however, very uneconomical, 
as the control is obtained by resistance 
in its circuit. It also requires an expen­
sive controller on account of the heavy 
current to lx* handled, and must be con­
trolled by hand, as its speed varies inversely 
with the load, and under light loads it will 
run away. It is an excellent motor for 
cranes, elevators, etc., and occupies a very 
important place in the equipment. It 
therefore covers the requirements of the 
tools under class c.

The compound-wound motor is suitable 
where small variations of speed are needed, 
coupled with a large starting torque. It 
will, of course, give constant speed when set 
for any set of conditions within its range.

Shunt-Wound Motors.
The shunt motor is, in its standard form, 

a constant speed motor. When set to run 
at a given speed it will not vary appreciably 
under varying load up to its capacity. It 
can be made to vary its sjx;ed in a number of 
ways, those which are most used being 
one of the following three: By varying the 
current in the armature; by varying the

Induction Motors.
The in lion motor is self-starting, and,

Clans of Machine A. V. Motor*
( lant s|x*ed torque vary- Induction motor Shunt or compound-wound

mg with load Synchronous motor
V ariable 4 speed, maximum Induction motor with Shunt-wound motor with

work at minimum speed, mechanical speed or without change gears
automatic regulation changing device

Variable speed. Heavy start­
ing torque. Hand régula-

Induction motor Series-wound motor

Variable speed, torque in­
creasing with speed

Compound-wound motor

Table 1
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strength of the field; by varying the voltage 
applied to the armature terminals.

j'hese characteristics make the shunt- 
wound motor most suitable of any for 
the purposes of machine-tool driving, and 
by means of these methods of control, either 
singly or in combination with each other 
or in combination with gearing, most of such 
work is now accomplished.

Speed Control.
A discussion of the principal methods 

of speed control may be of interest. If 
the armature current in a shunt-wound 
motor be decreased by inserting resistance, 
the field remaining constant, the speed of 
the motor will decrease. But when this 
method of control is used the motor loses 
one of its most valuable qualities. It will 
no longer run at constant speed under 
varying load. Besides, this method of 
control, like that of the series-wound motor, 
is very wasteful, and the controller must 
likewise be large and complicated to handle 
the large current which must lx* broken. 
This method, therefore, has ceased to lx* used 
to any great extent.

If the field strength of the shunt motor 
is varied the speed will vary accordingly, 
and in this method of control the bad features 
of the above method do not appear. The 
field current is small, and therefore the resis­
tance loss small anti the controller simple 
and cheap. The motor, likewise, retains 
its good quality of steady running. The 
power, however, falls off, for now the com­
mutating ability of the field has decreased, 
so that less current can t>e passed through the 
armature. In order, therefore, to get a 
given output at higher speed with field con­
trol the motor must be larger than one built 
for the same output at the normal fixed 
speed.

To illustrate : A 4 h.p. motor at 400 
revolutions per minute will give only 1 h.p. 
at 1,000 revolutions |>er minute with field 
control. It will be seen at once that in order 
to get a large range in this manner the motor 
must be very large. It will Ik* noticed, 
however, that the characteristic of the motor 
fits the requirements of tools in class b, 
and it is therefore much used for driving 
this class.

Theory and Practice.
If the field strength, is kept constant 

and the impressed volts at the armature 
terminals be varied, the speed of the shunt- 
wound motor will vary accordingly. Theo­
retically, this is a most excellent method 
of speed control, as it allows the use of a 
smaller motor than in the method of field 
contre’, and the efficiency of the motor at 
the various voltages is high. In practice, 
however, the number of voltages that can be 
supplied, is limited, and therefore in its 
simplest form the system has the same 
defect as the method of controlling alternating 
induction motors by changing the frequency. 
It is usual, therefore, to make the motors 
large enough to have field control sufficient 
to reach between voltages, which makes 
a system that completely covers the range 
between voltages and extends the range 
beyond the speed normal at highest voltage.

The Four-Wire System.
To illustrate : Suppose the range is 4 

to 1, as before, and let the voltages be 
60, 80, 110, 140, 190, 250, as used by the

Bullock Co. in its four-wire system. I,et 
the minimum rate at which power is re­
quired be 1 h.p. as before. Neglecting 
losses, this range of voltages alone would 
give six fixed speeds, and if, as lieforc, the 
lowest is 400, the fastest would be abc it 
1,600 or directly proportional to the voltages 
applied. The motor for the system would 
only need to lie 1 h.p. ai 400 revolutions 
per minute, instead of 4 at 4(H) revolutions 
per minute, as in the case of shunt field con­
trol. If now the motor is made large enough 
to stand an increase of speed by field control 
of about 33 per cent., it can be speeded up 
in that way from voltage to voltage, and the 
whole range covered. Further, when running 
at 1,(300 revolutions per minute at 250 volts, 
it can still be speeded up to 2,133 revolutions 
|H*r minute, making the total theoretical 
speed range 5 to 1.

Multiple Voltage Peculiarities.
Undoubtedly this system works well, 

but like all the others it has its defects. 
It is not desirable to carry high voltage 
round manufae* ring plants, for obvious 
reasons, so that in order to get a large range 
in this manner the lowest voltage must be 
very low. To obtain the full output at low 
speed —and it has been seen that generally 
the greatest output is required at the lowest 
speed —the current must be increased; 
so that the expense of wire runs up rapidly 
for wiring the low voltages, or if the mains 
are kept down in size, the line losses are heavy, 
and the impressed volts drop off, the motor 
slowing down accordingly. Further, the ob­
taining of only six voltages by a four-wire 
system introduces considerable complication, 
as is easily seen, besides the extra expense 
for controllers, wiring, and the machines for 
giving the various voltages. A description 
of the latter is beyond the scope of this 
article. Generally a motor generator set of 
some form is run from the main series of the 
principal generating set which splits the volt­
age of these mains. Thus a 250-volt circuit 
can lie divided by two wires from such a set

at 400 revolutions per minute. Since the 
motor is' running Im*1ow normal speed it can 
bo speeded up through a considerable range 
and still commutate well. By this means 
prolaibly 60 per cent, increase can be ob­
tained with the ordinary motor, when the 
voltage must be changed to 220 and full 
field applied for any further increase. On 
the higher voltage the field can be again 
weakened till the s|K*ed is doubled, and at 
1,600 revolutions per minute, as the motor 
is now' large for the work to be don*, it will 
commutate all right.

In order to make a close comparison 
with the other systems this motor should 
lie somewhat larger, say 3 h.p. at 220 volts, 
or 1 j h.p. at 110, so as to cover by field 
control the whole range from 400 to 800. 
In such a case, however, a further increase 
in speed could lie made when running on 
220 volts, thereby extending the range some-

GEARING WITH FlELl) CONTROL.
If it is not desired to use the excessively 

large motor resulting from entire field control 
or the complication of multi-voltage, a com­
bination of field control and gear lug can lie 
used. Using the same data as before, the 
motor could be designed for a field control 
of 2 to 1, and a single set of change gears 
used in combination with it. Here the motor 
would be a 2 h.p at 800 revolutions |>er 
minute, giving 1 h.p. at 1,600, and not ex­
ceeding the sliced limit originally assumed. 
This method, which is a compromise between 
the other systems, has many good points. 
The wiring and generating systems are sim­
ple, as only a single voltage is necessary, 
and the motor need not be excessively large 
for the work, as it can be worked at the 
maximum range of speed which is allowable 
for gear connection. The voltage is always 
the highest permissahle, hence the wiring 
is small ; and while the multi-voltage system 
gives somewhat quicker change of speed, the 
difference in well-designed machines will 
not be very great.
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4 to 1 field control. ... 4 3 240 2 3 240 1 3 240
4-wire multi voltage 1 12 60 6 120 4 3 240
3-wire multi-voltage . . a 6 120 3 3 240 ii 3 240
2 to 1 field control, with

2 to 1 gearing......... 3 240 2 3 240 1 3 240

Column 1 under each speed gives maximum horsepower motor will give. 
Column 2 gives the ampere per horsepower.

Table 2.

into 60, 80 and 110 volt steps, and the com­
binations of these give six voltages. (See 
illustration.)

A Three-Wire System.
If a three-wire system, giving, say, 110 

and 220 volts, as available, a speed range 
of 4 to 1 can l>e obtained in the following 
manner: Let the data be the same as 
above, and then for this case the motor 
will be a 2 h.p. motor at 220 volts and 800 
revolutions per minute. When running on 
110 volts and full field it will develop 1 h.p.

In the writer’s opinion it is a logical 
system, and will be very widely used in 
machine-tool work, mainly on account of 
its electrical simplicity. The efficiency of 
such a system is good, and if the gearing is 
properly designed the range covered by the 
motor alone need not lie great enough to 
make it large and clumsy.

Sizes of Motors.
Table 2 shows the relative sizes of motors 

which must be used in the systems de­
scribed, to cover the range from 400 to 1,600
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revolutions per minute, and with a maximum 
voltage of 240. It will be seen that the motor 
with the 2 to 1 field control and a single 
set of change gears is the smallest, requiring 
three amperes approximately when deliver­
ing 1 h.p., against six in the ease of the multi­
voltage at same speed. The figures for cur­
rent used are, of course, approximate and are 
for the purposes of comparison only.

To get the lower range of speed, i.e., 
400 revolutions per minute, the change 
gears with ratio 2 to 1 would be thrown 
in, and the motor put on full field, when 
it would run at 800 revolutions per min­
ute. By decreasing the field strength its 
speed would be raised to 800, when the 
gears would be thrown out and the motor 
again put on full field. The further increase 
to 1,600 would be accomplished by again 
weakening the field.

Speed Variation by Field Control.
Motors giving successfully a range of 

2 to 1 by field control are at present not 
classed as standard motors, although there 
is no difficulty in obtaining them or motors 
which will give a much greater range. This 
distinction will, however, disappear as they

are more widely used, and there is no reason 
why motors giving such a range or greater 
cannot be made as a standard product if the 
demand is sufficient. A numl>er of makes 
are now on the market which offer a much 
greater range than this; but at present, as 
shown by Table 2 it would not seem advisable 
to go far beyond 2 to 1, except perhaps 
in special cases.

Range of Speed Control.
From the foregoing it is easily seen that 

the range of any of the above systems of 
speed control is somewhat limited, the 
four-wire multi-voltage having the widest 
for the same size motor. But even this is 
limited as here laid down to about 6 to 1 
when using field control on the highest 
voltage. It is true that it can l>e extended 
by using either higher or lower voltages, 
both of which are undesirable. Now ma­
chine tools which require variable speed 
may have a range as high as 50 to 1. While, 
no doubt, many tools are furnished with 
greater range than absolutely necessary, 
6 or 8 to 1 being found sufficient for many 
purposes, at present it is easily seen that none 
of the systems outlined will conveniently

cover such ranges. Resort must, therefore, 
lie made in most cases to gearing to finish 
out the range even with multi-voltage. 
When the range to lie covered is very great 
this last system has an advantage, but for 
most machines the range required can lie 
covered with a field control of 2 to 1 and two 
sets of gears, and for the larger ranges which 
are not so frequent, a field control of 3 to 1 
can lie successfully used.

Planning a New Plant.
Where a three-wire system is already 

installed the application of variable speed 
drives is easily accomplished by the sys­
tem outlined above. But when the case 
of a new plant is under discussion, care­
ful consideration should be given to the 
foregoing principles, and the system selected 
should depend largely on the ratio of variable 
speed tools to constant speed tools. If the 
plant is large enough, an alternating system, 
with proper transforming devices, might 
prove the best, and in the writer’s opinion, 
many large plants now' equipped with direct- 
current distribution would be much more 
economically run if so provided.
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S
Sadler A Haworth, Montreal—.......................... 7
Senator Mill Mfg. Co., Galt, Ont........................... 46
Sheldons, Limited, Galt, Ont.................................  ifc
Siemon Bros., Wiarton, Ont ................................ 18
Simonds Heating A Specialty Co., Detroit,

Mich................................................................... 49
Smart-Turner Machine Co., Hamilton, Ont......... obc
Smith's Falls Malleable Castings Co., Smith's

Falls, Ont........................................................... obc
Standard Engineering Co., Toronto........ ............ 56
Stevens Co., Galt, Ont............................................. 18
Stowe-Fuller Co., Cleveland, Ohio....................... 53

T

Toronto A Hamilton Electric Co., Hamilton, Ont. 10
Toronto Paper Mfg. Co., Cornwall, Ont................ 19
Toronto Stamp A Stencil Works, Toronto.......... 18
Toronto Testing Laboratory, Toronto ............... 19
Trimont Mfg. Co. Roxbury, Mass........................ 22
Trussed Concrete Steel Co., Toronto................. 19-47

U

Union Drawn Steel Co.. Hamilton. Ont.............. 7
United Fire Brick Co., Pittsburg, Pa................... 53

W
Waterous Engine Works Co., Brantford, Ont.. 12 
Whitman A Barnes Mfg. Co., St. Catharines.Ont. 20
Williamson, John W., Montreal...........................
Winn A Holland. Limited, Montreal................... 55
Wire A Cable Co., Montreal................................... 10

OTIS ELEVATORS
FOU ALL DUTIES

Electric, Hydraulic, Belt, Steam 
and Hand Power

MANUPACTURPD by

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

THE PETER HAY KNIFE CO., Limited
GALT, ONT.

Manufacturers of

«

MACHINE KNIVES
For WOOD WORKING,

PAPER CUTTING and LEATHER SPLITTING 
MACHINES, • —- . .. .

HARK and RAG KNIVES. Etc.. Etc., Etc.

Quality Warranted. 

Send for Price List.
SHEAR RLADES,

Whea Writing Advertiser» Pleaae Mention The Canadian Manufacturer.
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BA LATA BELTING B. & W. Patent 
Water - Tube BOILERS

Full Stock all Sizes

GENUINE OAK LEATHER BELTING
ENGLISH CARD CLOTHING
All Sizes Sheets and Fillet

Specially designed for the

RAPID, ECONOMICAL AND SAFE

Generation of Steam up to the 
highest pressures.

Over 7,000,000 ,H.P. In use.

Babcock & Wilcox,
LIMITED

HEAD OFFICE FOR CANADA!

D. K. MCLAREN, Limited
New'.York Life Bldg., MONTREAL.

Branch—Traders Bank Bldg., TORONTO.

Montreal, Toronto, Quebec, St.John, N.B. 
Vancouver, B.C.

ay ATIA ET The following are the Factory Inspectors for the 
I Province of Ontario:

JAS. T. BURKK. Parliament Buildings. Toronto.
ARTHUR VV. HOLMRS. Parliament Buildings, Toronto.
ROBERT HUNUKRKURI), Parliament Buildings. Toronto. 
MARGARET CARLYLE, Parliament Buildings, Toronto.
MRS. JAS. R. BROWN, Parliament Buildings, Toronto. 
THOMAS KIELTY, Brock ville. Out.
HENRY CLARKE, 385 Centuil Avc., London, Ont.
S. J. MALLION. Stratford. Ont.
FRED KKI.LONI), 157 Wellington St, 8., Hamilton. Ont.
H. J, TUTT, East Toronto, Ont.

Persons having business with any of the Inspectors will find them at 
t he above address. HON. NELSON MONTEITH. Minister of Agriculture.

CIGARETTE MACHINES
Made under Letters Patent of the Dominion of Canada, 

No. 101,468, OoL »th, 1808,
No. 101,40», Oct. 9r.h, 1906,
No. 109,936, Jan. ‘28th, 1908, 

may be obtained in Canada from

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

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

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

HYDRAULIC, DDITCCITC
KNUCKLE £ l\ T T ill
JOINT AND
POWER SCREW The Canadian Boomer & Boschert Press Co., Ltd.

Send for Catalogue. No. 1042 Bt. Catherine St. East, Montreal

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

are.'::

-«I

urn*

The Evolution of the Ambursen Dam frorçthe Wooden Frame Dam. It is tight, in­
destructible, double the factor of safety of any Solid Dam and costs less to build.
AMBURSEN HYDRAULIC CONSTRUCTION CO. CF CANADA, LIMITED - 519 Coristine Building, Montreal

W lien Writing Advertisers Pieuse Mention The Cnnndliin Miinnfnetiirer.*



QUEEN CITY OIL CO:
TORONTO.

mutin, LUBRICATING
AMD

REFINED OIL
McArthur,
111 CORNEILLE & CO.

310 to 316 ST. PAUL ST. 
MONTREAL

OILS, CHEMICALS, DYESTUFFS

TANNINC EXTRACTS

Waxes, Gums, Shellacs,
Glues, Gelatines, Etc.

CANADIAN AGENTS
FOR THE 

BERLIN ANILINE CO.
BRITISH ALIZARINE CO. and 
MILL V8 TANNING EXTRACT CO.

Malleable
Iron

Castings

THE BOILEH INSPECTION
and INSURANCE CO. of CANADA

TORONTO

Thirty Years' Experience as Consulting Engineers

McKinnon Dash &
Metal Works Co,

LIMITED

ONT.8T. CATHARINES

QUALITY AND SERVICE 
GUARANTEED

Toronto, aist November, 1903.

THE BOILER INSPECTION A INSURANCE CO. 
OF CANADA,

Toronto, Out.
Dear Sirs : —

We ln-g to acknowledge receipt of your favor 
of 201 h inst. enclosing cheque for ftiy'o. in full 
payment of io's under your Policy No. 9131 
caused by the explosion of our boiler three days 
ago. Also of your favor of 19th inst. : enclosing 
cheque lor 8650. being I he additional insurance on 
the fives of the Engineer and Fireman who were 
killed, payable to us, under the policy, for their 
representatives.

Assuring you of our high app-ec-ation of 
your prompt and satisfactory settlement of this 
loss. We are,

Yours truly,

UNITED FACTORIES, LIMITED,
per Emil C. Hoeckh. Prist. <& Gen'I Manager.

Stationary 

and Marine 
Gas and Gasoline 

ENGINES
Vertical and Horizontal 

For all purposes

Write for particulars

Hamilton 
Motor Works,

Limited

Hamilton, Ontario

PIG IRON 

“CARHON”
AND OTHER BRANDS

Prompt Importations

A. C. LESLIE & CO., LIMITED
MONTREAL

TRADE MARK

BRISTOL’S
REG. U. S. PAT. OFFICE.

PATENT STAGGERED POINT

STEEL BELT LACING
FOR ALL KINDS OF BELTS

„ READY TO APPLY FINISHED JOINT

THE PERFECT BELT FASTENER 
MADE IN ALL SIZES 

FOR GENERAL USE ON

LEATHER, RUBBER AND COTTON, AND 
WOVEN BELTS

SAVES BELTS. TIME AND MONEY
Send for Free Samples and Catalog:

THE BRISTOL CO.
WATERBURY, CONN.

Smith’s Falls Malleable 
Castings Company, Limited

MANUFACTURERS

OF

MALLEABLE
IRON

CASTINGS

Smith’s Falls, Ont., Can.

PATENTS FETHERSTONHAUGHSCO» ■ ■ ■■ ® TM e: old estabushcq FIRM


